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Evergreen Responses
PADEP Remedial Investigation Report (RIR) Addendum Review for AOI 9
Dated April 18, 2017

AOI 9 RIR Addendum - PADEP Comment Number (Corresponding to PADEP "Report Comments" Document Dated April 18, 2017)

Evergreen Response

Soil

1. Page 2: Screening Rationale: Subsurface soil sample results were screened against PADEP non-residential soil direct contact MSCs. The original AOI 9 RIR was a multi-step screen
including comparison to PADEP soil-to-groundwater MSCs. Why was the screening rationale changed?

The subsurface soil screening in the AOI 9 RIR Addendum (dated February 8, 2017) is the same as presented in the AOI 9 RIR
(dated December 31, 2015).

2. Inthe 2015 sampling, Evergreen identified exceedances of direct contact MSCs for 1,2,4 TMB at 3-4 ' depth in the T-100 area. Langan's 2/8/2017 SCR/RACR indicates that no

remedial action is necessary for these exceedances because PES's excavation permitting and PPE procedures would protect workers from exposures. However, the TMB direct contact standards are
based on inhalation exposures for outdoor receptors (even without an excavation). A risk assessment or remedial action is required to attain the site-specific standard. A risk calculation or
determination of a site-specific numerical value using EPA’s current TMB RfC value (IRIS database, Sep 2016) may demonstrate acceptable risks for these concentrations.

Langan is preparing a Human Health Risk Assessment for the PES Refining Complex. Inhalation exposure to constituents in
ambient air has been evaluated through collection of ambient air samples at AOI-9. The data indicate 1,2,4-TMB is present at
low levels in ambient air, several orders of magnitude below applicable industrial hygiene standards.

Groundwater

3. On 3/28/2016 DEP disapproved the 12/31/2015 RIR. The key deficiency was the lack of groundwater characterization beyond the western property boundary. Evergreen apparently attempted to
install wells in the Essington Avenue right-of-way, but they were unsuccessful at obtaining access to do so. Without data on offsite groundwater elevations and plume delineation, the
characterization remains incomplete. [§250.408(a), (b), and (e)]

Evergreen is in the process of attempting to obtain access to off-site areas for the purpose of installing groundwater
monitoring well. Access agreements with off-site owners are nearly finalized as of the submittal date of this response to
comments. The results of additional characterization completed in this area, which will include results from sampling off-site
wells and evaluating potential off-site sources, will be provided in a future RIR addendum.

4. Quantitative modeling of the benzene plume (by Stantec, Appendix D) indicates a potential plume length of up to ~1700 ', which is substantially farther than the distance between the available
source and calibration wells. The model may be conservative, but it implies a large and very uncertain extrapolation. In addition, no modeling was presented for MTBE, which likely extends offsite as
well.

Delineation of potential off-site dissolved concentrations of COCs in groundwater is being pursued by Evergreen through
installation and sampling of off-site wells. Access agreement negotiations are active. The results of additional
characterization completed in this area, which will include results from sampling off-site wells, updating modeling and
evaluating potential off-site sources, will be provided in a future RIR addendum.

5. Langan intends to review DEP's files for other cleanup sites on Essington Avenue, such as the Enterprise Leasing property. We suggest that these file reviews should have been performed as
part of the remedial investigation. We are aware of three sites in DEP's records that may have useful information, listed below. Some selected data from the sites is being sent separately.
Groundwater flow west of Essington may differ from that assumed in Stantec’s modeling.

Site Address Facility ID Records ID

Flying Carport 7780 Essington Ave. 619338 191676

Eastwick Industrial Park 7001-7801 Essington Ave. — 22111

Enterprise Leasing Co. 7001 Essington Ave. 719112 8321

Evergreen has reviewed the PADEP provided information.

6. New monitoring wells installed near the southwestern property boundary (S-142 and S-143) show MTBE exceedances (up to 250 ug/L). Horizontal delineation of this plume is necessary. No
MTBE model was presented, and current groundwater data does not appear to be sufficient to model this plume. [§250.408(a), (b), and (e)]

Offsite monitoring wells and access issues are being evaluated by Evergreen. Access agreements are almost finalized as of
the submittal of these response to comments. Offsite monitoring well installation and groundwater results will be included in
a future RIR addendum.

7. Langan suggested in the report that the MTBE contamination in the southwest may have originated offsite. However, groundwater flow in the unconfined aquifer and the lower aquifer is inferred
to the south in this area. Contouring of lower aquifer MTBE in Figure |-6, based only on three widely separated wells, is not a reliable interpretation. No justification was provided to support the
suggestion that the MTBE plume was more likely to originate offsite rather than within the SRTF.

The sub-bullet that is questioned appears in Section 6.4 on pages 26 and 27. The text of the sub-bullet states "Plume 3 was
identified based on the re-classification of wells (hydrostratigraphic units) and the October 2016 limited groundwater sampling
event. Plume 3 is comprised of MTBE plumes in both the unconfined and lower aquifer the southwest portion of AOI 9. The
MTBE plume in the unconfined aquifer appears to be stable. The extent of the MTBE plume in the lower aquifer is not well
defined and could potentially be from off-site source(s). The potential source(s) of MTBE will be evaluated during a future RIR
addendum and comprehensively modeled to estimate the future extent of groundwater concentrations."

8. Pages 13-14: Langan states that MW-74D, MW-76D, and MW-106D had downhole video performed due to missing logs. EPA did not locate any further discussion of this in the RIR addendum.
Is there useful information to expand upon this statement?

No, there is no additional information. This effort was conducted to establish screen lengths and elevations for monitoring
wells MW-74D, MW-76D, and MW-106D. The construction information for these monitoring wells was included in Table 2.

9. It's suggested in the report that increased concentrations in S-112 and the appearance of LNAPL in S-114 and S-122 may reflect unstable conditions or new releases. However, groundwater
elevations were lower than typical in the Oct 2016 gauging event, and this may have had an effect. (See #28 below.)

Based on LNAPL characterization the sample from S-114 was deemed as undegraded which indicates a newer release of
product. Also, monitoring wells S-114 and S-122 have approximately 5 years of gauging data with no previous occurrence of
LNAPL. Hydrographs for monitoring well S-114 and S-122 displaying groundwater elevations and apparent LNAPL
thicknesses have been prepared and are attached.

10. Please provide available construction information on the Philadelphia Schuylkill West Side Interceptor combined sewer line and the Essington Avenue / Mingo storm water line, including sizes
and depths. (See #24 below.)

The requested information is attached. Langan has also revised Figures 5 and 6A to include the Mingo Avenue sewers and
the Philadelphia Schuylkill West Side Interceptor. Please refer to the response to Comment #24 below.

Inhalation Pathway

11.  Please document conditions at the time of air sampling, including indoor and outdoor temperatures, weather conditions (e.g., wind, precipitation, barometric pressure changes), and building
characteristics (HVAC operation, ventilation, etc.).

All available information from the field sheets related to the indoor and outdoor air sampling events is attached.

12.  As noted in the report, some reporting levels in the indoor air sample analyses exceeded applicable screening values. If Evergreen will be using risk-based screening values rather than
occupation criteria (PELs), then those exceedances will need to be addressed.

Langan is preparing a Human Health Risk Assessment for the PES Refining Complex. Reporting limit exceedances of
applicable screening values will be addressed in the HHRA. In Section 7.0 "Conclusions and Recommendations", page 30,
subsection of Vapor, the first bullet states "Based on the results of the April 2016 indoor air samples collected in Buildings
SR2 Corner Office and Loading Dock Office SR9, COC concentrations were below the site specific standards of 1/10th the
PADEP statewide health standard or the EPA RSLs. However, some of the laboratory’s reporting limits were above the
applicable screening values. These buildings will be further evaluated by Evergreen as part of the Complex-wide Cleanup
Plan."

13.  The results of the outdoor air testing were presented in Section 4.5 and Table 8. However, there was no discussion of those results. They were not compared to occupational criteria in the
table. Evergreen should interpret the results and discuss if they will be screened, used in a risk assessment, or addressed through compliance with occupational criteria.

The following language was added to Section 4.5 of the RIR: "The results of the outdoor air samples will be discussed in the
Human Health Risk Assessment for the PES Refining Complex. Concentrations of constituents in outdoor air are below the
applicable ACGIH TLVs and NIOSH RELs for all analytes." The revised text is attached. Table 8 has been updated with the
applicable ACGIH TLVs and NIOSH RELs and is also attached.
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Evergreen Responses
PADEP Remedial Investigation Report (RIR) Addendum Review for AOI 9
Dated April 18, 2017

AOI 9 RIR Addendum - PADEP Comment Number (Corresponding to PADEP "Report Comments" Document Dated April 18, 2017)

Evergreen Response

CSM and Pathways

14. Pages 22-24: The Geology and Hydrogeology section of the CSM does not include information on the lower aquifer. The updated CSM should include this information.

Langan has added lower aquifer information to the Geology and Hydrogeology section of the CSM in both the RIR Addendum
text and the Appendix | Qualitative Fate and Transport text. The revised text is attached.

16.  Page 26: bullet 1: Langan states both qualitative and quantitative assessments were completed to refine the current CSM for AOI 9. This information is not included in the updated CSM in
Section 6. The updated CSM should include this information.

Langan has updated and revised the CSM in both the RIR Addendum text and the Appendix | Qualitative Fate and Transport
text. The revised text is attached.

16.  Pages 26 and 29: AOI plumes: Confusing terminology — There appears to be differences between the use of plume and source in the RIR itself and then between the RIR and the Appendix |
Qualitative Fate and Transport Assessment. Bullet 3 of page 26 says three areas have been identified as source areas for groundwater petroleum impacts. Then the second bullet of this section says
Plume 2 is a historically undefined source. The next sentence then says there appears to be separate source areas associated with Plume 2. Then for comparison with the Appendix | F&T
Assessment, page |-13 discusses a concentration versus time plot indicating a benzene source centered on S-112 is potentially increasing, followed next by a separate source area at S-115 with an
increasing plume.

Langan has clarified the terminology in both the RIR Addendum and Qualitative F&T text. The revised text is attached.

17.  Page 26: Plume 3 bullet: Page |-14 of the Appendix | F&T Assessment states the MTBE plume in the lower aquifer is potentially increasing. The updated CSM should include this information.

Third sub-bullet on page 26 of the AOI 9 RIR Addendum can be updated. The updated and revised text is attached.

18.  Page 27: Potential Migration Pathways and Site Receptors does not include direct contact exposures to off-site groundwater during excavation activities, off-site groundwater users, off-site
vapor intrusion, or ecological receptors in the Schuylkill River. EPA believes these should be included as potential receptors. Could VI or DC from GW in storm sewer lines be a potential pathway also?

Potential migration pathways and offsite receptors will be evaluated as part of a future RIR addendum.

19. Page 28: Soil bullet 3: The text “with regard to...the soil-to-groundwater pathway"” is not followed by a conclusion or recommendation pertaining to that pathway.

The soil-to-groundwater pathway will be evaluated through analysis and characterization of the groundwater pathway.

Tables, Figures, and Appendices

20. There are discrepancies in Table 2. For some monitoring wells the screen length equals the well completion depth. (This was pointed out in DEP’s 3/10/2016 comments, corrected by Langan in
the 3/22/2016 supplementary information submittal, but then repeated in the 2/8/2017 addendum.)

Langan has revised Table 2 and it is attached.

21.  InTable 7, 26 ug/m3 is presented as the “RSL" for trimethylbenzenes. However, this is not EPA’s published RSL, but rather a calculated value using the 2016 RfC value. EPA will presumably
post a new RSL in the near future. Exceedances of vapor intrusion screening values should generally be addressed through a risk assessment.

Langan is preparing a Human Health Risk Assessment for the PES Refining Complex to address the exceedances of the vapor
intrusion screening values.

22.  Several screening values in Table 7 are incorrect. For example, the benzene screening value based on EPA’'s RSLs is 13 ug/m3, not 16 ug/m3. Screening values must be the lower of the cancer
and non-cancer values. (See DEP's vapor intrusion training materials.)

Table 7 has been revised. There are no benzene exceedances of the lower RSL of 13 ug/m3. There are no changes to
exceedances with the updated standards.

23.  Figure 4 is titled "Interpreted Extent of Middle/Lower Clay.” However, based on Langan’s current interpretation and the figure legend, this map depicts the extent of the clay unit found in the
Holocene alluvium, not the PRM Lower/Middle Clay.

The title of Figure 4 has been revised to "Interpreted Extent of Holocene Clay".

24. | ask that cross section B-B’ (Figure 6b) include the PWD Schuylkill West Side Interceptor combined sewer line (near S-122) and the western extent be extended slightly to also show the
Essington Avenue line.

Langan has also revised Figures 5 and 6A to include the Mingo Avenue sewers and the Philadelphia Schuylkill West Side
Interceptor. The revised figures are attached.

25.  There are discrepancies with the modified well logs for S-110 and S-123 (Appendix C) and the information in Table 2. S-110: The log text says 5 ' of bentonite was added, but the diagram
indicates 2’ of bentonite in the originally 12’ deep well. Table 2 says the screen is now 2-7'. S-123: The log indicates a 5-10" screen, but Table 2 says 2-10".

Langan has included a revised Table 2 as referenced in the above Response 20. We have also modified the logs for S-110 and
S-123 to reflect the addition of 5' of bentonite.

26.  Filling the bottom of the S-110 and S-123 screens may have only a limited effect on the hydrostratigraphic interval sampled in the well because water will continue to move through the sand
packs around the screens.

Evergreen will no longer use monitoring wells S-110 and S-123 for groundwater elevations or analytical data.

27.  In Appendix D it's stated that the S-117 well screen is fouled and may have poor hydraulic communication. Has Evergreen re-developed the well or considered replacing it? It is a point of
compliance well, and | recommend correcting the problem so that Evergreen collects representative data from it.

Evergreen will consider re-development of S-117.

28.  With the trend plots of groundwater concentration data in Appendix | (Figures I-7-12) it would also be helpful to plot hydrographs to show possible relationships with groundwater elevation
changes.

Langan has added this information to Appendix | Figures I-7 through I-12.
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Monitoring Well S-114SRTF
Apparent LNAPL Thickness and Groundwater Elevation Trends
AOI 9 Remedial Investigation Report Addendum
PES Philadelphia Refining Complex
Philadelphia, PA
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Monitoring Well S-122SRTF
Apparent LNAPL Thickness and Groundwater Elevation Trends
AOI 9 Remedial Investigation Report Addendum
PES Philadelphia Refining Complex
Philadelphia, PA
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Modified from NJDEP Indoor Air Building Survey and Sampling Form
[provided in NJDEP Vapor Intrusion Technical Guidance (Version 3 1) March 2013}

OUTDOOR AIR SURVEY
and SAMPLING FORM
Preparer’s name: {,{/k&— /de,q c,é/f Date: S_f Z — /6
Preparer’s affiliation: /4»(?4_/’/?- "E‘\/L/LA— Phone#: 410 3/ 233

Site Name: pz'v/‘? Zl .[7 AL\ Case #:

Area and Description: / A0 & (7

Part I - Outside Contaminant Sources

Description of area and worker activities: A/W L [ trnder uni ¥

Stationary sources nearby (gas stations, emission stacks, etc.): ‘Lﬁ‘(h‘ 'pu-v? s of Fﬁf_.hag'

Heavy vehicular traffic nearby (or other mobile sources): A,}/,n—

Tanks or storage areas nearby: _ Taafe S , @€ Son kibikr fanks v reovs petvo compeaset:
b — e

Monitoring wells nearby: —NA— MW - T SRTF

Part II — Outdoor Contaminant Sources

Identify all potential outdoor sources found around the working area, the location of the source, and whether the item
was removed prior to outdoor air sampling event.

Potential Sources Location(s) Removed
(Yes /No/NA)

Gasoline storage cans
Gas-powered equipment
Kerosene storage cans

Paints / thinners / strippers
Cleaning solvents

Other house cleaning products
Polishes / waxes

Insecticides

Potential Sources Location(s) Removed
(Yes / No/NA)

Other: ; = . Ly 2

ﬂ/}tm/ 2 UL ViciniHg ot L[]S /A
/-1 /1917//;{ / {

/] i L AR 1

i

s A 4
U\{ vv\

KJ;QE%

I-1



Modified from NJDEP Indoor Air Building Survey and Sampling Form
[provided in NJDEP Vapor Intrusion Technical Guidance (Version 3 1) March 2013]

Part III — Miscellaneous Items

Have any pesticides/herbicides been applied in the arca? Yes / No

If so, when and which chemicals?

Has there ever been a fire in the area? Yes / No [f yes, when?
Has painting or staining been done in the area in the last 6 months? Yes &>
If yes, when and where?

Part IV — Sampling Information
Sample Technician: Luke Mok kv Phone number: &gy ) P32 - 7 476

/
Sample Source: / Sub-Slab /

Sampler Type: Tedlar bag / Sorbent / Qtainless Steel Capister /-Other (specify):

Analytical Method: / TO-17 / other: Cert. Laboratory:

Soil'Gas / Exterior Soil Gas

Sample locations

Field ID # AT 1-AA-/6 — nOI_

Description of sample Location /£~ Mid = I SR7T/=

s/
Sample height é.

SUMA Canister Number ?’O G o

Flow Control Number F C O S ’Z/L
Starting Time and Pressure 08 2( 8 — 31| Hq | 030 - Wﬁ {300

Ending Time and Pressure - &.\/ @ (_') ./ éi 0(9)

[-2

—l“‘] 1600 -S4



Modified from NJDEP Indoor Air Building Survey and Sampling Form
[provided in NJDEP Vapor Intrusion Technical Guidance (Version 3 1) March 2013]

Provide Drawing of Sample Location(s)
\ | | / |

J,As.lme blmd’t«j h wq;'

N

Part V - Meteorological Conditions

-,

Was there significant precipitation within 12 hours prior to (or during) the sampling event? Yes /
]
g \
Describe the general weather conditions: 78 /é ik %’/ / { ;}A” fecn arl Anes /

Lo ds ZJm()A S

Part VI — General Observations

Provide any information that may be pertinent to the sampling event and may assist in the data interpfétation process. l

(NJDEP 1997, NHDES 1998; VDOH 1993; MassDEP 2002; NYSDOH 2005; CalEPA 2005)

I-3






Modified from NJDEP Indoor Air Building Survey and Sampling Form
[provided in NJDEP Vapor Intrusion Technical Guidance (Version 3.1) March 2013]

OUTDOOR AIR SURVEY
and SAMPLING FORM
Preparer’s name: Loke Mo ‘LM\_,,C'(M Date: JJ -2 ~ /6
Preparer’s affiliation: /@K)A#(—&WQ—Q-'& Phone #: Cfﬂ ¥ 83257 ‘17 2

t N
Site Name: ﬁ IM 4 M—z oy Case #:
/ =
Area and Description: /4 O _t 9

Part I - Outside Contaminant Sources

Description of area and worker activities: (EMP T /A CCD ADTmec e J7T 70 7Ta) ,of

Stationary sources nearby (gas stations, emission stacks, etc.): /U / “a

Heavy vehicular traffic nearby (or other mobile sources): A/ A
7

Tanks or storage areas nearby: / Y Y=<

Monitoring wells nearby: ~NA Al") "./4'

Part IT — Outdoor Contaminant Sources

Identify all potential outdoor sources found around the working area, the location of the source, and whether the item
was removed prior to outdoor air sampling event.

Potential Sources Location(s) Removed
(Yes/ N} / NA)
Gasoline storage cans N7 A

Gas-powered equipment
Kerosene storage cans

Paints / thinners / strippers
Cleaning solvents

Other house cleaning products
Polishes / waxes

Insecticides

Potential Sources Location(s) Removed
(Yes/No/NA)

Other: /N ,/ s

I-1



Modified from NIDEP Indoor Air Building Survey and Sampling Form
[provided in NJDEP Vapor Intrusion Technical Guidanee (Version 3. 1) March 2013]

Part [11 — Miscellaneous Items

Have any pesticides/he_rbicides been applied in the area? Yes /| No

If so, when and which chem:lcals?
Has there ever been a fire in the area? Yes / No If yes, when?

Has painting or staining been done in the area in the last 6 months? Ae8 / No

If yes, when E‘; poAeek and where? 4 TK

Sample Technician: Luke [ﬂgk—_l:} clerq Phone number: (8 832 - e

Sample Source: / Subléiab / Near Slab Soil Gas / Exterior Soil Gas
Sampler Type: Tedlar bag / Sorbent / sinless Steel Canister Y Other (specify):

Analytical Method@ TO-17 / other: Cert. Laboratory:

Sample locations

FieldiD#__A0Z 9~ AA- 16 —0O3

Description of sample Location ymma ol lo ~ Aw-A8 maa ke ‘e

Sample height (o ’

SUMA Canister Number _ C#4 (p 18212 Bofch (.70 7

Flow Control Number AC 05 <« 3

Starting Time and Pressure 0810 - 32 /J_-ég 0 955 ~25 Ha ja200 ~|8 'b psod -1

Ending Time and Pressure m :S o — ::) ‘éa

-2



rvey and Sampling Form
| Guidanee {Yersion 3. 1) March 2013]

Provide Drawing of Sample Location(s)

Modified from MIDEP Indoor Air Building Sul
[provided in NJDEP Vapor Intrusion Technical

9 Il | AN

svum

:l: l Q—N\l'ﬂ'

l'e! \ /\]
v |

L 1 ;

Part V - Meteorological Conditions

Was there significant precipitation within 12 hours prior t0 (or during) the sampling event? Yes / No

[ - 1
e

‘?L‘J m~ L l./v”lo/ 7o (P(

Describe the general weather conditions:

ovescss?—

Part VI — General Observations

to the sampling event and may assist in the data interpretation process.

Provide any information that may be pertinent

(NJDEP 1997; NHDES 1998; VDOH 1993; MassDEP 2002; NYSDOH 2005; CalEPA 2005)
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Modified from NJDEP Indoor Air Building Survey and Sampling Form
[provided in NJDEP Vapor Intrusion Technical Guidance (Version 3 1) March 2013]

OUTDOOR AIR SURVEY
and SAMPLING FORM

\ ~
Preparer’s name: LU'(Q' M OL’JV‘} """“ Date: N iy ( G
Preparer’s affiliation: A\'@—O QTA{LQ*&\ Phone #: (010 crfg l5- ?’3 3

Site Name: D w I Lq Qz,fm v-o\_|/ Case #:
Area and Description: l P('D 8', (b'\

Part I - Outside Contaminant Sources

Description of area and worker activities: MP Pl’"n”/ / 4‘4" V‘,’\ M 67 /d &/&5’

Stationary sources nearby (gas stations, emission stacks, etc.): -9 A P&. ‘h“!-"(k—- ( (2] mo( rﬂ/ r= ke S
Heavy vehicular traffic nearby (or other mobile sources): L? A (f'ﬁpkﬂ—r M/OQ&S p / 4 ')tnxzfﬁ ML__

Tanks or storage areas nearby: N / s
/

Monitoring wells nearby: NATT MIJ - FH SR7 F~

Part IT — Outdoor Contaminant Sources

Identify all potential outdoor sources found around the working area, the location of the source, and whether the item
was removed prior to outdoor air sampling event.

Potential Sources Location(s) Removed
(Yes /No/NA)
Gasoline storage cans .
Gas-powered equipment Otvnretors| <o MProsess
Kerosene storage cans 6] Ty Coc P’—f o O 2 — No
Paints / thinners / strippers ) 30 YCA aves|—

Cleaning solvents

Other house cleaning products
Polishes / waxes

Insecticides

Potential Sources Location(s) Removed
(Yes /No /NA)
Other: _
akive (P76 ‘
Tl Rl SO yd g€ Ne

Qebyve £l 30ud ISk J0




Modified from NJDEP I[ndoor Air Building Survey and Sampling Form
[provided in NJDEP Vapor [ntrusion Technical Guidance {Version 3.1) March 2013}

Part III — Miscellaneous Items

Have any pesticides/herbicides been applied in the area? Yes / No

If so, when and which chemicals?

Has there ever been a fire in the area? Yes / No If yes, when?
Has painting or staining been done in the area in the last 6 months? Yes / No
If yes, when and where?

Part [V — SamphngI formation

’ .
Sample Technician: /CJ— /%"A”} d‘Aﬂ Phone number: (787 ) &32 .AYy 7¢

Sample Source: @ir / Sub-Slab / Near Slab Soil Gas / Exterior Soil Gas

Sampler Type: Tedlar bag / Sorbent / Stainless Steel Canistér / Other (specify):
Analytical Meth / TO-17 / other: Cert. Laboratory:

Sample locations

Fediné_ AQT 9 - AH# —((~0 O
Description of sample }Jocatlon /ﬂ&ﬂ Lﬂ'//éd A/M 7L /LU 8'74 SRTF

Sample height /' /)

SUMA Canister Number —10 @ 7
Flow Control Number F C O 3 D 7

Starting Time and Pressure & & 8~ O ~30 I‘!:} 1100 - 24 ﬂj 1350 1% HJ

Ending Time and Pressure / 7&0 - 3 fé!

-2
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Modified from NJDEP Indoor Air Building Survey and Sampling Form
[provided in NJDEP Vapor Intrusion Technical Guidance (Version 3.1) March 2013]

Provide Drawing of Sample Location(s)

flatt x @ ) - / i

Part V - Meteorological Conditions

Was there significant precipitation within 12 hours prior to (or during) the sampling event? Yes / No

Describe the general weather conditions: 73 F psertadt” /4' £ 5/;\1/1 2 qz, réia
). .4/ = SE 223 0k
0

Part VI — General Observatioﬁ

Provide any information that may be pertinent to the sampling event and may assist in the data interpretation process.

(NJDEP 1997; NHDES 1998; VDOH 1993; MassDEP 2002, NYSDOH 2005; CalEPA 2005)






Modified from NJDEP Indoor Air Building Survey and Sampling Form
[provided in NJDEP Vapor Intrusion Technical Guidance (Version 3 1) March 2013]

OUTDOOR AIR SURVEY
and SAMPLING FORM

Preparer’s name: (;U 147’ Mo 14"3] ¢ /g' Date: 6\' Z —/Q
Preparet’s affiliation: /‘}{1 Ol Tere A A Phone #: 6/ 0 Y31 733
Site Name: /ﬂ Ay /b} 4P/?/U—/,> Case #:

Area and Description: /4 o T 9

Part I - Outside Contaminant Sources

Description of area and worker activities: w
Stationary sources nearby (gas stations, emission stacks, etc.):w ‘( ,““’ L )

Heavy vehicular traffic nearby (or other mobile sources):

Tanks or storage areas nearbyzs * ) m‘ o (A t‘ \.lh' *" 3 ‘_m' #‘

Monitoring wells nearby: — N WP 8- 5

Part II — Outdoor Contaminant Sources

Identify all potential outdoor sources found around the working area, the location of the source, and whether the item
was removed prior to outdoor air sampling event.

Potential Sources Location(s) Removed
(Yes /No/NA)

Gasoline storage cans
Gas-powered equipment
Kerosene storage cans

Paints / thinners / strippers
Cleaning solvents

Other house cleaning products
Polishes / waxes

Insecticides
Potential Sources Location(s) Removed
(Yes /No/NA)
Other: s i -~ .
Arsoliae & jn  Veiecadt g P S o
/ | 4redvef” WP -5

+un S

Bl o d s puu L
o i mtd

VLU bt
I

I-1



Modified from NJDEP Indoor Air Building Survey and Sampling Form
[provided in NJDEP Vapor Intrusion Technical Guidance (Version 3 1) March 2013]

Part III — Miscellaneous Items
Have any pesticides/herbicides been applied in the area? Yes / No

If so, when and which chemicals?

Has there ever been a fire in the area? Yes / No If yes, when?

Has painting or staining been done in the area in the last 6 months? Yes / No
If yes, when and where?

Part [V — Sampling Information P "

y | .
Sample Technician: Lul{,l_ /‘/l 0V-1¢‘é’/l Phone number: (7?1/) gre _ #7)6 "

Sample Sourir / Sub:Slab / Near S#b Soil Gas / EXte'iibxi‘Soizl Gas o o ’

Sampler Type: Tedlar bag / Sorbent / Stainless Steel Canister J Other (specify):

Analytical Meth / TO-17 / other: Cert. Laboratory:

Sample locations

Fedin# ANT 1 - AA—J6— 005
Description of sample Location ,4/ éL/ ﬂ/ 0 \/4 &/ 24 /p Zﬂ/’/\a/l 0/ N /9 5 -f

Y /A
Sample height é

SUMA Canister Number 1—0 1 L
Flow Control Number —F’—&QC{O- F‘ cC 0010
Starting Time and Pressure 98.30 - 3’ HJ 103 - 1L R}; 1309 -le Hj g ""“j

Ending Time and Pressure l{ 8¢~ HHe

-2



Modified from NJDEP Indoor Air Building Survey and Sampling Form
{provided in NJDEP Vapor Intrusion Technical Guidance (Version 3.1) March 2013]

Provide Drawing of Sample Location(s)

@6\ D

%/ /"ﬂe{g P e
Vi 2

L

/

Part V - Meteorological Conditions

Was there significant precipitation within 12 hours prior to (or during) the sampling event?

Yes / No
[. Lo \ LY p—
Describe the general weather conditions: 7 8 /~ preveast /,9 LS S/? P / 7 L'i
{ i N
f\fly\ W/ bﬁt—-&—cj tornds 2-—3 ‘“{‘)L”‘S(

Part VI — General Observations

Provide any information that may be pertinent to the sampling event and may assist in the data interpretation pfocess.

(NJDEP 1997; NHDES 1998; VDOH 1993; MassDEP 2002; NYSDOH 2005; CalEPA 2005)

I-3






Air Sampling Locations and Field Conditions

October 2012
Philadelphia Refinery Operations, a series of Evergreen Resources Group, LLC
Barometric Barometric Pre- Post-
Sample . o Sample Start Temperature Pressure i, . Temperature Pressure o Samr_Jle Canister | Regulator | Sample Sample
AOI No. Location/Description Date Time (degrset:tF) at (inHg) at Weather Conditions at Start End Time (degrgﬁz F) at (inHg) at Weather Conditions at End I()::Tt,li?,? D D Pressure, | Pressure,
Start End ’ (PSI) (PSI)
AOI 5 1 B&S Office 10/24/2012 10:35 60.8 30.14 Haze, no precipitation, wind 5.8 to 9.2 mph 14:35 71.6 30.08 Partly Cloudy, no precipitation, wind 4.6 to 6.9 mph 4:00 AC01003 FCA00317 295 8.0
AOI 5 2 B&S Office (outside) 10/24/2012 10:37 60.8 30.14 Haze, no precipitation, wind 5.8 to 9.2 mph 14:39 71.6 30.08 Partly Cloudy, no precipitation, wind 4.6 to 6.9 mph 4:02 AC00760 FCA00595 295 13.0
AOI 6 3 24 Gate Building (1st floor) 10/24/2012 10:50 60.8 30.14 Haze, no precipitation, wind 5.8 to 9.2 mph 14:50 71.6 30.08 Partly Cloudy, no precipitation, wind 4.6 to 6.9 mph 4:00 AC01853 FCA00134 295 7.0
AOI 6 4 24 Gate Building (2nd floor) 10/24/2012 10:52 60.8 30.14 Haze, no precipitation, wind 5.8 to 9.2 mph 14:52 71.6 30.08 Partly Cloudy, no precipitation, wind 4.6 to 6.9 mph 4:00 AC01010 FCA00188 29.6 7.3
AOI 6 5 GP Training Building (1st floor vending area) 10/24/2012 11:07 63.0 30.14 Haze, no precipitation, wind 5.8 to 9.2 mph 15:07 72.0 30.08 Partly Cloudy, no precipitation, wind 4.6 to 6.9 mph 4:00 AC01928 FCA00161 295 9.0
AOI 6 6 GP Training Building (1st floor west) 10/24/2012 11:10 63.0 30.14 Haze, no precipitation, wind 5.8 to 9.2 mph 15:10 72.0 30.08 Partly Cloudy, no precipitation, wind 4.6 to 6.9 mph 4:00 AC01669 FCA00564 295 9.0
AOI 6 7 GP Training Building (3rd floor gym) 10/24/2012 11:12 63.0 30.14 Haze, no precipitation, wind 5.8 to 9.2 mph 15:13 72.0 30.08 Partly Cloudy, no precipitation, wind 4.6 to 6.9 mph 4:01 AC00641 FCA00023 295 6.5
AOI 6 8 GP Training Building (basement) 10/24/2012 11:16 63.0 30.14 Haze, no precipitation, wind 5.8 to 9.2 mph 15:16 72.0 30.08 Partly Cloudy, no precipitation, wind 4.6 to 6.9 mph 4:00 AC00747 FCA00604 295 7.5
AO 6 9 GP Main Office Building (basement west) 10/24/2012 12:26 64.0 30.13 Haze, no precipitation, wind 5.8 to 9.2 mph 16:26 73.0 30.07 Partly Cloudy, no precipitation, wind 4.6 to 6.9 mph 4:00 AC01113 FCAO00575 295 7.0
AOI 6 10 GP Main Office Building (basement center) 10/24/2012 12:31 64.0 30.13 Haze, no precipitation, wind 5.8 to 9.2 mph 16:31 73.0 30.07 Partly Cloudy, no precipitation, wind 4.6 to 6.9 mph 4:00 AC01436 FCA00521 294 10.0
AOI 6 11 GP Main Office Building (basement east) 10/24/2012 12:33 64.0 30.13 Haze, no precipitation, wind 5.8 to 9.2 mph 16:33 73.0 30.07 Partly Cloudy, no precipitation, wind 4.6 to 6.9 mph 4:00 AC01376 FCAO00349 294 8.0
AOI 6 12 GP Main Office Building (1st floor entrance) 10/24/2012 12:36 64.0 30.13 Haze, no precipitation, wind 5.8 to 9.2 mph 16:37 73.0 30.07 Partly Cloudy, no precipitation, wind 4.6 to 6.9 mph 4:01 AC00672 FCA00198 294 4.8
AOI 6 13 GP Main Office Building (1st floor west) 10/24/2012 12:40 64.0 30.13 Haze, no precipitation, wind 5.8 to 9.2 mph 16:40 73.0 30.07 Partly Cloudy, no precipitation, wind 4.6 to 6.9 mph 4:00 AC01145 FCAO00374 294 6.5
AOI 6 14 GP Main Office Building (2nd floor west) 10/24/2012 12:44 64.0 30.13 Haze, no precipitation, wind 5.8 to 9.2 mph 16:44 73.0 30.07 Partly Cloudy, no precipitation, wind 4.6 to 6.9 mph 4:00 AC00782 FCA00298 29.6 0.0
AOI 6 15 GP Main Office Building (2nd floor east) 10/24/2012 12:48 64.0 30.13 Haze, no precipitation, wind 5.8 to 9.2 mph 16:48 73.0 30.07 Partly Cloudy, no precipitation, wind 4.6 to 6.9 mph 4:00 AC00475 FCA00402 295 35
AOI 6 16 GP Main Office Building (outside west) 10/24/2012 12:54 66.9 30.12 Haze, no precipitation, wind 5.8 to 9.2 mph 16:54 73.0 30.08 Partly Cloudy, no precipitation, wind 4.6 to 6.9 mph 4:00 AC01263 FCA00516 294 9.5
AOI7 17 440 Building (2nd floor Room 221, inspection) 10/24/2012 13:10 66.9 30.12 Haze, no precipitation, wind 5.8 to 9.2 mph 17:10 73.0 30.08 Partly Cloudy, no precipitation, wind 4.6 to 6.9 mph 4:00 AC01215 FCAO00365 295 8.0
AOI'7 18 440 Building (2nd floor meeting room) 10/24/2012 13:13 66.9 30.12 Haze, no precipitation, wind 5.8 to 9.2 mph 17:13 73.0 30.08 Partly Cloudy, no precipitation, wind 4.6 to 6.9 mph 4:00 AC01670 FCAO00319 29.6 55
AOIl 4 19 15 Pump House (inside) 10/24/2012 13:27 66.9 30.12 Haze, no precipitation, wind 5.8 to 9.2 mph 17:27 73.0 30.08 Partly Cloudy, no precipitation, wind 4.6 to 6.9 mph 4:00 AC01930 FCAO00016 295 7.0
AOI 4 20 15 Pump House (under roof w/ pump equipment, approximately 8-10' below 10/24/2012 13:30 66.9 30.12 Haze, no precipitation, wind 5.8 to 9.2 mph 17:30 73.0 30.08 Partly Cloudy, no precipitation, wind 4.6 to 6.9 mph 4:00 AC01420 FCA00397 295 6.3
AOl 4 21 15 I;u;np House (outside, at grade) 10/24/2012 13:35 66.9 30.12 Haze, no precipitation, wind 5.8 to 9.2 mph 17:35 73.0 30.08 Partly Cloudy, no precipitation, wind 4.6 to 6.9 mph 4:00 AC01464 FCAO00034 295 3.0
AOI 8 22 North Yard Scale House (inside) 10/24/2012 13:51 66.9 30.12 Haze, no precipitation, wind 5.8 to 9.2 mph 17:51 73.0 30.08 Partly Cloudy, no precipitation, wind 4.6 to 6.9 mph 4:00 AC00590 FCA00168 29.8 7.8
AOI 8 23 North Yard Scale House (outside) 10/25/2012 8:17 59.0 30.23 Overcast, no precipitation, wind 5.8 to 6.9 mph 12:17 62.6 30.24 Overcast, no precipitation, wind 3.5 mph 4:00 AC01664 FCA00422 29.0 11.0
24 “Trip blank,” regulator attached, unopened 10/24/2012 - - - - - - - - - AC01830 FCAO00480 294 294
25 “Trip blank,” regulator attached, unopened 10/25/2012 - -—- - - - -—- - -—- - AC01093 FCAO00058 295 295
AOI 9 26 SRTF Propane Loading (inside) 10/25/2012 8:59 60.1 30.25 Overcast, no precipitation, wind 5.8 to 6.9 mph 12:59 63.0 30.24 Overcast, no precipitation, wind 3.5 mph 4:00 AC00540 FCA00482 29.3 8.5
AOI 9 27 SRTF Main Pump House (inside) 10/25/2012 9:07 60.1 30.25 Overcast, no precipitation, wind 5.8 to 6.9 mph 13:08 63.0 30.24 Overcast, no precipitation, wind 3.5 mph 4:01 AC01810 FCA00609 294 8.0
AOI 9 28 SRTF Main Pump House (outside) 10/25/2012 9:10 60.1 30.25 Overcast, no precipitation, wind 5.8 to 6.9 mph 13:10 63.0 30.24 Overcast, no precipitation, wind 3.5 mph 4:00 AC01350 FCA00454 295 5.0
AOI 2 29 PB Main Office Building, (safety office) 10/25/2012 8:23 60.8 30.24 Overcast, no precipitation, wind 5.8 to 6.9 mph 12:23 62.6 30.24 Overcast, no precipitation, wind 3.5 mph 4:00 AC00716 FCA00239 295 0.0
AOI 2 30 PB Main Office Building, (medical area) 10/25/2012 8:29 60.8 30.24 Overcast, no precipitation, wind 5.8 to 6.9 mph 12:29 62.6 30.24 Overcast, no precipitation, wind 3.5 mph 4:00 AC00501 FCAO00015 295 6.0
AOI 2 31 PB Main Office Building, (1st floor lobby) 10/25/2012 8:34 60.8 30.24 Overcast, no precipitation, wind 5.8 to 6.9 mph 12:34 62.6 30.24 Overcast, no precipitation, wind 3.5 mph 4:00 AC00765 FCAO00303 295 5.8
AOI 2 32 PB Main Office Building,(1st floor east wing) 10/25/2012 8:37 60.8 30.24 Overcast, no precipitation, wind 5.8 to 6.9 mph 12:37 62.6 30.24 Overcast, no precipitation, wind 3.5 mph 4:00 AC01403 FCA00432 295 10.0
AOI 2 33 PB Main Office Building, (1st floor west wing) 10/25/2012 8:41 60.8 30.24 Overcast, no precipitation, wind 5.8 to 6.9 mph 12:41 62.6 30.24 Overcast, no precipitation, wind 3.5 mph 4:00 AC01573 FCA00449 295 3.0
AOI 2 34 PB Main Office Building, (2nd floor west wing) 10/25/2012 8:44 60.8 30.24 Overcast, no precipitation, wind 5.8 to 6.9 mph 12:44 62.6 30.24 Overcast, no precipitation, wind 3.5 mph 4:00 AC00947 FCA00632 295 5.0
AOI 2 35 PB Main Office Building, (2nd floor center file room) 10/25/2012 8:48 60.8 30.24 Overcast, no precipitation, wind 5.8 to 6.9 mph 12:48 62.6 30.24 Overcast, no precipitation, wind 3.5 mph 4:00 AC00033 FCA00473 295 4.0
AOI 2 36 PB Main Office Building, (2nd floor east conference room) 10/25/2012 8:51 60.8 30.24 Overcast, no precipitation, wind 5.8 to 6.9 mph 12:51 62.6 30.24 Overcast, no precipitation, wind 3.5 mph 4:00 AC01790 FCAO00538 295 35
AOI 2 37 PB Lab (west lab) 10/25/2012 9:00 60.1 30.25 Overcast, no precipitation, wind 5.8 to 6.9 mph 13:00 63.0 30.24 Overcast, no precipitation, wind 3.5 mph 4:00 AC01886 FCA00274 295 5.0
AOI 2 38 PB Lab (2nd floor office) 10/25/2012 9:08 60.1 30.25 Overcast, no precipitation, wind 5.8 to 6.9 mph 13:08 63.0 30.24 Overcast, no precipitation, wind 3.5 mph 4:00 AC01487 FCA00418 295 4.5
AOI 2 39 PB Refinery Hall (2nd floor conference room) 10/25/2012 9:40 60.1 30.25 Overcast, no precipitation, wind 5.8 to 6.9 mph 13:40 63.0 30.24 Overcast, no precipitation, wind 3.5 mph 4:00 AC01115 FCA00563 29.6 6.5
AOI 2 40 PB Refinery Hall (2nd floor east wing) 10/25/2012 9:43 60.1 30.25 Overcast, no precipitation, wind 5.8 to 6.9 mph 13:43 63.0 30.24 Overcast, no precipitation, wind 3.5 mph 4:00 AC01243 FCAO00603 294 2.0
AOI 2 41 PB Maintenance Shop (break room) 10/25/2012 9:51 60.1 30.25 Overcast, no precipitation, wind 5.8 to 6.9 mph 13:51 63.0 30.24 Overcast, no precipitation, wind 3.5 mph 4:00 AC01218 FCAO00405 29.6 9.0
AOI 2 42 PB Maintenance Shop (office) 10/25/2012 9:55 61.0 30.25 Overcast, no precipitation, wind 5.8 to 6.9 mph 13:55 64.0 30.23 Overcast, no precipitation, wind 3.5 mph 4:00 AC01179 FCA00040 29.6 4.8
AOI 2 43 PB buildings (adjacent gate area) 10/25/2012 10:00 61.0 30.25 Overcast, no precipitation, wind 5.8 to 6.9 mph 14:00 64.0 30.23 Overcast, no precipitation, wind 3.5 mph 4:00 AC00870 FCA00215 295 6.0
44 “Trip blank,” regulator attached, unopened 10/25/2012 - - - - - - - - - AC00993 FCA00619 295 295
Notes:
AOI = Area of Inerest
F = Fahrenheit
inHg = inches of merucry
PSI = pounds per square inch
mph = miles per hour
() stantec 10f 1




Indoor Air Sampling Field Data Sheet
(Form SP-28)

General Information

- — 27
Sample Identification NumberJ‘A’ A’O q "' DQ é;l

Site Address: __ 3144 W, Pftgﬁzqu{\ié AN e AA
Sample Canister Location: SLS Cor f\@f Q@ LQ,

Sample Date: 4.5 . % Sampler: “216‘/\’\ %‘J NS
Sample Time: Start: 2 9@? Stop: M"@Gh
Shipping Date: 2 3/- /4

-~
o

Canister'Type: 400 mL - 1.0 L. Summa Canisten/6 L. SummaLanister/Other (specify):

Canister Serial No.: / (;1@3
Flow Controller Serial No.: "7l O56R

Were “Instructions to Occupanis Building” followed?
O Yes U No

Sampling Information

Start Stop

Amb:e nj Interjor Ambient Interior
Temperature 2 é‘ 5‘ AL N & O
Barometric Pressure 30, Z/ &

Start Stop

Canister Pressure Gauge Reading: — 3(7 _"‘?
Time: O O0D N Ne
PID Reading:
Basement Depth (ft below grade): e’
Window Marked: Yes/No

Was there significant precipitation (e.g., >1/2-inch rain} within 24 hours prior to (or
during) the sampling event?
U Yes U No

Describe the general weather conditions:

(L, “32°F overedST. Spour Alevvies

4

GHD Form SP-28 - Revislon 0 —Jaly 1, 2015 1




Indoor Air Sampling Field Data Sheet
(Form SP-28)

A) General Information

. T ey
Sample Identification Number: "’“/4' -AOLG- g s D
Site Address: __ 2/ 74 k. HsSpendl oo | fhile S

Sample Canister Location:

Sample Date: 4.5 /5 Sampler: /?(/( ﬁ,&@'\/f
of 2*

Sample Time: Start: Stop:

Shipping Date:
Canister Type: 400 mL — 1.0 L Summa Canisteﬁ@@anisteﬂomer (specify):

[285

Canister Serial No.:

Fiow Controller Serial No.:

Were “Instructions to Occupants Building” followed?
O Yes { No

B) Sampling Information

Start Stop
Ambien Interior A pientﬁ o Interior
Temperature ~ 377 — ~ 3o —~
Barometric Pressure
Start Stop
. , 2 9

Canister Pressure Gauge Reading: - O

(f?
Time: nEz.>
PID Reading:
Basement Depth (ft below grade): T
Window Marked: Yes/No

Was there significant precipitation (e.g., >1/2-inch rain} within 24 hours prior to (or
during) the sampling event?
O Yes No

Describe the general weather conditions:_
Overscast o ftaf»q S Qersty
! el & 7

GHD Form SP-28 - Revision 0 July 1, 2015 1



Indoor Air Sampling Field Data Sheet
(Form SP-28)

A) General Information

Sample ldentiﬂcation_Number: IA’* AC}-Z»_cf; "329
Site Address: __ 2 L1 [0, Q“QS%U!\V/ e \ Pi/‘{‘ \«“"HD[\
Sample Canister Location: ___ easdll,  Docie ollce =LY

Sample Date: Y516 Sampler: [(Z“LCQ\ %’)[(\’)

; TR
Sample Time: stat: OYY3 Stop: (b5
Shipping Date: 22 b
Canister Type: 400 mL - 1.0 L Summa Caniste Canister/Other (specify):
f-
Canister Serial No.: , 98%

Flow Controller Serial No.: (9552 % 6

Were “Instructions to Occupants Building” followed?
M Yes U No

B) Sampling Information

Start Stap

Ambieg?g lnteri% o Ambient Interio
Temperature B 7 A BHOL i

Barometric Pressure 30 ' L/ X

Start Stap
Canister Pressure Gauge Reading: — ?§
Time: D Bdf 3 f (3 Wi
PID Reading:
Basement Depth (ft below grade); H
Window Marked: Yes/No

Was there significant precipitation (e.g., >1/2-inch rain) within 24 hours prior to (or
during) the sampling event?
d Yes U No

Describe the general weather conditions:

p(ofc\T L 3906 OOJH\{ C]oodajl ‘] m“,nriﬂ!l .QU%W}

e

GHD Form SP-28 - Revision 0— July 1, 2015 1



B)

Indoor Air Sampling Field Data Sheet
(Form SP-28)

General Information

Sample ldentification Number: jm/}i” - A’Of 7 - J:’p? ”/))f
Site Address: _ 5/ 44 ) e ggy R |
Sample Canister Location: Zﬁé&fﬂfé oot OFHce  <SPY

Sample Date: ___ H=*"— (b Sampler: £l @""‘!‘A)
Sample Time: Start: @éjfﬂ? Stop: Hp [4
Shipping Date: 2.3/ ’?

Canister Type: 400 mL — 1.0 L Summa Canister@@ Canister/Other {specify):

Canister Serial No.: J 24 (
Flow Controller Serial No.: 26 7S

Were “Instructions to Occupants Building” followed?
U Yes U No

Sampling Information

Start Stop
Ambient Interio Ambient .. Interior

Temperature < £ F 7/ v 3 00
Barometric Pressure

Start Ztop
Canister Pressure Gauge Reading: ~—S5O
Time: OFY3 [l 5
PID Reading:
Basement Depth (ft below grade): —
Window Marked: Yes/No

Was there significant precipitation (e.g., >1/2-inch rain) within 24 hours prior to (or
during) the sampling event?
U Yes o}

Describe the general weather conditions:

(Ovigl2a 57 p il v foiddy i pdes Gl Ster
T/ 7 o/ o 7 T

GHD Form SP-28 - Revision 0 —July 1, 2015 1
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Item #5
New Jersey Department of Environmental Protection

INDOOR AIR BUILDING SURVEY
and SAMPLING FORM

Preparer’s name: /J Z / Date: '3 / /X \ \ m

Preparer’s affiliation: f [e A Phone #:

Part I - Occupants
Building Address: @S.Bm Youse - M\ Q

Property Contact: Owner / Renter / other:

Contact’s Phone: home () work () cell ()
# of Building occupants: Children under age 13 D‘ Children age 13-18 o Adults 3 =N

Part II — Building Characteristics

Building type: residential / multi-family residential / office / strip mall / commercial .\a

Describe building: %Om \ OC:Z(O (J:C_,rmb Year constructed: yﬁuo 11OUs
Sensitive population:  day care / E:.mEm home / hospital / school / other (specify): Z 7!

Number of floors below grade: LI (full basement / crawl space / slab on grade)
Number of floors at or above grade: /||

Depth of basement below grade mcnﬁmmmm B ft. Basement size:  f?
Basement floor no:m:.:n:o:”@ dirt / floating / stone / other (specify):
Foundation walls: % ! @( stone / other (specify) Gjefl\ fDJo %w nf/ua/lu

OAree
Basement sump present? Q\ No Sump pump? Yes / No Water in sump? Yes / No @ O@)O\ﬁn\.&n

= AT ALT) "
Type of ro&Em mwmw: mnWJn mz,s._m” mvE vﬁ oV \in QumQ rem

hot tion hot air radiation wood mgmm&%
at pu hot water radiation kerosene heater electric baseboard
other (specify):
Type of ventilation system oﬁ.wm: at apply):
_——central air conditioning™ mechanical fans bathroom ventilation fans
< individual air conditioning units kitchen range hood fan outside air intake
other (specify):

Natural gas(/ electric’ / fuel oil / wood / coal / solar / kerosene

Type of fuel E:ﬁo@%ﬂ apply):

Are the basement walls or floor sealed with waterproof paint or epoxy coatings? Yes \@



Is there a whole house fan? Yes / @

Septic system? Yes / Yes (but not used)
Irrigation/private well? Yes / Yes (but not used)
Type of ground cover outside of building: grass / concrete x@\ other (specify)

Existing subsurface depressurization (radon) system in place? Yes e active / passive

Sub-slab vapor/moisture barrier in place? Yes \@
Type of barrier:

Part III - Outside Contaminant Sources

NJDEP contaminated site (1000-ft. radius):

Other stationary sources nearby (gas stations, emission stacks, etc.):

Heavy vehicular traffic nearby (or other mobile sources):

Part IV — Indoor Contaminant Sources

Identify all potential indoor sources found in the building (including attached garages), the location of the
source (floor and room), and whether the item was removed from the building 48 hours prior to indoor air
sampling event. Any ventilation implemented after removal of the items should be completed at least 24
hours prior to the commencement of the indoor air sampling event.

Potential Sources Location(s) Removed
(Yes/No/NA)

Gasoline storage cans
Gas-powered equipment
Kerosene storage cans
Paints / thinners / strippers
Cleaning solvents Lanndm~y Qelevaend’  ~QOaal
Oven-cteamrers— aenera\  o\Manina  3-pPples Llaal
Carpet / upholstery cleaners J ~ s =
Other house cleaning products
Moth balls

Polishes / waxes

Insecticides

Furniture / floor polish

Nail polish / polish remover
Hairspray

Cologne / perfume

Air fresheners

Fuel tank (inside building) NA
Wood stove or fireplace NA
New furniture / upholstery
New carpeting / flooring NA
Hobbies - glues, paints, etc.

i




P

Part V — Miscellaneous Items
Do any occupants of the building smoke? Yes @ How often?
Last time someone smoked in the building? hours /days %

Does the building have an attached garage directly connected to living space?  Yes

If so, is a car usually parked in the garage? Yes / No

Are gas-powered equipment or cans of gasoline/fuels stored in the garage? Yes / No
Do the occupants of the building have their clothes dry cleaned? Yes

If yes, how often? weekly / monthly / 3-4 times a year
Do any of the occupants use solvents in work? @ / No

If yes, what types of solvents are used? ?/P.\drf O.\/g/\r} .wt.,\m\b/,ﬁw
If yes, are their clothes washed at work? . / No /\/_o(mu(/h).\ AW\’/* .le @?uum.(/

Have any pesticides/herbicides been applied around the building or in the yard? Yes / @
If so, when and which chemicals?

Has there ever been a fire in the building? Yes / @ If yes, when?

Has painting or staining been done in the building in the last 6 months? @\ No

\oe. Nemn e

If yes, when ﬂ)// @bv/C_uq and where?

@9.,5*, new  Cloory windews Caling

Part VI — Sampling Information

Sample Technician: L 77.//2 Phone number: ( ) -
Sample Source: %\ Sub-Slab / Near Slab Soil Gas / Ambient Air

Sampler Type: Stainless Steel Canister / Other (specify): w/%(/avf

Analytical Method: LL TO-15 Certified Laboratory: @70(m.

Sample locations (floor, room):

Field ID # DWW\ _A3\315~ 15" QooC  Field ID # -
Field ID # Q9 _@C5 - 621215~ Ao Field D # ;

Were “Instructions for Occupants” followed? Yes /No

If not, describe modifications:




Provide Drawing of Sample Location(s) in and outside Building

o sam

T 0

Part VII - Meteorological Conditions

Was there significant precipitation within 12 hours prior to (or during) the sampling event? Yes / @
Describe the general weather conditions: wC, 5«//“ )mo_q%. . O/.mnlm\.\/k SNOW ?m‘/k’

i_/jf

Part VIIT — General Observations

Provide any information that may be pertinent to the sampling event and may assist in the data
interpretation process.




PR

Base VY

Item #5
New Jersey Department of Environmental Protection

INDOOR AIR BUILDING SURVEY

and SAMPLING FORM
Preparer’s :mEo“/w s ;,//Q Date: "D [ _ \S
Preparer’s affiliation: rp</90(<\/ Phone #:

O

Part I - Occupants
Building Address: @é?@ Nouse ~ AorR

Property Contact: Owner / Renter / other:

Contact’s Phone: home ( ) work () cell ( )
# of Building occupants: Children under age 13 Children age 13-18 @E

Part IT — Building Characteristics

Building type: residential / multi-family residential / office / strip mall / commercial
) o g me  yoom
Describe building: mJP«v.Aef})._. =3 ﬁ_vnci Au oo, Year constructed:

Sensitive population:  day care / nursing home / hospital / school / other (specify): N \ },
Number of floors below grade: \ (full basement / crawl space / slab on grade)

\

Depth of basement below grade surface: ft. Basement size: ft?

Basement floor 8:&3&0?% dirt / floating / stone / other (specify):

Number of floors at or above grade:

Foundation walls: (@%\ stone / other (specify) Cun\e.c Dlacle 0Jer Caner IR

Basement sump present @\ No  Sump pump? Yes / No Water in sump? Yes / No — Qeo \
) One in o POV A3
Type of heating system (circle all that apply):
hot air circulation hot air radiation wood ﬁ-?

% hot water radiation kerosene heater electric baseboard
other (specify):
Type of ventilation sys

ﬂ@ﬂ\nn%m?rmt that apply):
cent ning" mechanical fans bathroom ventilation fans

individual air conditioning units kitchen range hood fan outside air intake
other (specify):

Type of fuel utilized (circle all that apply):
Natural gas #%lectri¢’ / fuel oil / wood / coal / solar / kerosene

Are the basement walls or floor sealed with waterproof paint or epoxy coatings? Yes @

e Qeacle s
?.anﬁwﬁﬂ/* . w{a}?w

n Qenle ol w?:w d.sn/mear.

Q).Qcow;

et

_



Is there a whole house fan? Yes @

Septic system? Yes / Yes (but not used) /

Irrigation/private well? Yes / Yes (but not used) e

Type of ground cover outside of building: grass / concrete / asphalt / other (specify)

Existing subsurface depressurization (radon) system in place? Yes / No
Sub-slab vapor/moisture barrier in place? Yes ANo
Type of barrier:

Part III - Outside Contaminant Sources

NJIDEP contaminated site (1000-fi. radius):

active / passive

Other stationary sources nearby (gas stations, emission stacks, etc.):

Heavy vehicular traffic nearby (or other mobile sources):

Part IV — Indoor Contaminant Sources

Identify all potential indoor sources found in the building (including attached garages), the location of the
source (floor and room), and whether the item was removed from the building 48 hours prior to indoor air
sampling event. Any ventilation implemented after removal of the items should be completed at least 24

hours prior to the commencement of the indoor air sampling event.

Potential Sources Location(s) Removed

Mo be RGO il 7y (Yes / No/ NA)
Gasoline storage cans 3 - Worneard(@DCans L qa) W
Gas-powered equipment T - Rnaine s Juibwos fmelecs N

Paints / thinners / strippers

Kerosenestorage-eans O\ @/-u?,. b2t TURRKO s b c.;m)u?w, (Y

Cleaning solvents

Oven cleaners

Carpet / upholstery cleaners

Other house cleaning products

Moth balls

Polishes / waxes

o™

Insecticides

Furniture / floor polish

Nail polish / polish remover

Hairspray

Cologne / perfume

Air fresheners i s Qoo ﬂfon?v:.ubl\
A3 1

1

" it

Fuel tank (inside building)

NA

Wood stove or fireplace

NA

New furniture / upholstery

New carpeting / flooring

NA

Hobbies - glues, paints, etc.

@C,SJO OOV
TURBO @oﬁw dcbine o\ - -,\U.U.», bucke+t m.?auv/u& )
B B_UP, skorAg Qo ( yniloive RA

tam\able & nwyaﬁ-dk e nofw?/ ; wasgle o2

N Qonleiner (¢330 Wmu? So\veny

Z.Z Zz_



Provide Drawing of Sample Location(s) in and outside Building L
,N\((.

B~ Suima

L~y
S

[PVY.1- By

Part VII - Meteorological Conditions

Was there significant precipitation within 12 hours prior to (or during) the sampling event? Yes / @

Describe the general weather conditions: @C(.)_J/_.

20 . Receo A Snoul

ek Windy

Part VIII — General Observations

Provide any information that may be pertinent to the sampling event and may assist in the data

interpretation process.




Part V — Miscellaneous Items

.‘.\l.ﬂ
Do any occupants of the building smoke? Yes Nm@ ) How often?

Last time someone smoked in the building? hours /days

ago

Does the building have an attached garage directly connected to living space?  Yes @ Nﬂww

If so, is a car usually parked in the garage? Yes / No
Are gas-powered equipment or cans of gasoline/fuels stored in the garage?
Do the occupants of the building have their clothes dry cleaned? Yes /"No

If yes, how often? weekly / monthly / 3-4 times a year

. T
Do any of the occupants use solvents in work? @ \@ )

Yes / No

PG amsld

o stcasionally ™M
f——trse Soluemt Cor

If yes, what types of solvents are used? @@55/ p/m&c.}?\{.
~——
If yes, are their clothes washed at work? Yes / No
Have any pesticides/herbicides been applied around the building or in the yard?

If so, when and which chemicals?

Rocks  Wean 3@.
Yes k.\.Zow

Has there ever been a fire in the building? Yes \® If yes, when?
Has painting or staining been done in the building in the last 6 months?

If yes, when and where?

Yes \@

Nox W s asemonad

Part VI — Sampling Information

Sample Technician: 41.7? /ﬂ 7 = Phone number: ( )
Sample moﬁoa% / Sub-Slab / Near Slab Soil Gas / Ambient Air

Sampler Type: Stainless Steel Canister / Other (specify): 87\(}

Analytical Method: LL TO-15 _Certified Laboratory: XN

Sample locations (floor, room):

Field ID #PY -8 _0AN D % QUmQ MO0™Field ID # -
Field D #PN=3_0

Were “Instructions for Occupants™ followed? Yes /No

If not, describe modifications:




MB

Item #5
New Jersey Department of Environmental Protection

INDOOR AIR BUILDING SURVEY

and SAMPLING FORM
Preparer’s 859/@ . a/v/,//@\,ﬁ\ Date: MW\ _WL _ w
Preparer’s affiliation: P VNGOV Phone #:

=

)

Part I - Occupants

Building Address: Mawalmonncr  Bai\din 94— Ao\ 9

Property Contact: Owner / Renter / other:
Contact’s Phone: home () work () cell ()
# of Building occupants: Children under age 13 Children age 13-18 Adults \~ r/

Part II — Building Characteristics
<
Building type: residential / multi-family residential 9\ strip mall / commercial / industrial

Describe building: ﬁUﬂAﬂ.«g \ iMeay 5{}7 ok Year oo:msdoﬁom,w .Q A

Sensitive population:  day care / nursing home / hospital / school / other (specify): N >

Number of floors below grade: E (full basement / crawl space / slab on grade)

Number of floors at or above grade: |/|.

Depth of basement below grade surface: Z? ft. Basement size: ft?

Basement floor construction: concrete / dirt / floating / stone / other (specify): 7_\ ?
Foundation walls: poured concrete / @ / stone / other (specify)
Basement sump present? Yes /(No) Sump pump? Yes @ Water in sump? Yes / @

Type of heati > all that apply):
ir ci i hot air radiation wood Aﬂﬂk&&mnc:

heat pump ;A hot water radiation kerosene heater electric baseboard

other (specify): /TN T./C//w. TSR UM

Type of ventilation system (circle all that apply):

'S

central air conditioning mechanical fans bathroom ventilation fans
dividuatair comditioning-snits—kitchen range hood fan outside air intake
other (specify):

Type of fuel utilized (circle-al] that apply):
Natural gas %\ fuel oil / wood / coal / solar / kerosene

Are the basement walls or floor sealed with waterproof paint or epoxy coatings? Yes / @



Is there a whole house fan?
Septic system?

Irrigation/private well?

Type of ground cover outside of building: grass / concrete / asphalt / other (specify)
Existing subsurface depressurization (radon) system in place?

Yes \%

Sub-slab vapor/moisture barrier in place?

Type of barrier:

Yes /(No

Yes / Yes (but not used) % %D\Cc.ol\u
Yes / Yes (but not used) %

\J o\ 9}1/?0
lox

active / passive

Yes \@

Part III - Outside Contaminant Sources

NIDEP contaminated site (1000-ft. radius):
Other stationary sources nearby (gas stations, emission stacks, etc.):

Heavy vehicular traffic nearby (or other mobile sources):

Part IV — Indoor Contaminant Sources

Identify all potential indoor sources found in the building (including attached garages), the location of the
source (floor and room), and whether the item was removed from the building 48 hours prior to indoor air
sampling event. Any ventilation implemented after removal of the items should be completed at least 24
hours prior to the commencement of the indoor air sampling event.

Potential Sources

Location(s)

Removed
(Yes/No/NA)

Gasoline storage cans

Gas-powered equipment

Kerosene storage cans

Paints / thinners / strippers

QeI Can

& Daint Llao)

Cleaning solvents

Qeners) SQwmy

Cleaners < \ot

Oven-eleancrs

&\ Sea Joanae Solvens

%
\ot Y wJ

Carpet-~upholstery eleaners

lcwnd e~

Other house cleaning products

nwhf.\d, ,&w-)q_ <5¢q mr/ ...mudmb..n.w«/ ~ed ]
V) S +J

Moth balls

Polishes / waxes

Tloer Gnisia

£\ a0\

Insecticides

N
N

Furniture / floor polish

e ,).L;un:i N Qo2 mﬂa.nrva

]

Nail polish / polish remover

Hairspray

Cologne / perfume

Air fresheners

Fuel tank (inside building)

NA

Wood stove or fireplace

NA

New furniture / upholstery

New carpeting / flooring

NA

Hobbies - glues, paints, etc.

?)y); Seze lubeocant

Hsvn 2 b- _ N



Part V — Miscellaneous Items

Do any occupants of the building smoke? Yes /(No How often?

Last time someone smoked in the building? hours /days ago

Does the building have an attached garage directly connected to living space?  Yes /(No

If so, is a car usually parked in the garage? Yes / No
Are gas-powered equipment or cans of gasoline/fuels stored in the garage? Yes / No
Do the occupants of the building have their clothes dry cleaned? Yes / No

If yes, how often? weekly / monthly / 3-4 times a year Z 7
Do any of the occupants use solvents in work? Yes / @

If yes, what types of solvents are used?

If yes, are their clothes washed at work? Q / No 499,3&:)» PO \ boXNweo™

Have any pesticides/herbicides been applied around the building or in the yard? Yes /(No

If so, when and which chemicals?

Has there ever been a fire in the building? Yes \® If yes, when?
Has painting or staining been done in the building in the last 6 months? Yes \e
If yes, when and where?

Part VI — Sampling Information

Sample Technician: /~. ?7,//0.\.5 Phone number: ( ) -

Sample Source: @ / Sub-Slab / Near Slab Soil Gas / Ambient Air

Sampler Type: Stainless Steel Canister / Other (specify): m /u 7\/}

Analytical Method: LL TO-15 Certified Laboratory: \WQ/O@.

Sample locations (floor, room):

Field ID #ME - OIS ?J.K Field ID # -
FieldID # WMA\PH— OG- 0D AnbtiNed D # ;

Were “Instructions for Occupants” followed? Yes /No

If not, describe modifications:

MO



Provide Drawing of Sample Location(s) in and outside Building

/7 /1

el )

B= 500N~

Part VII - Meteorological Conditions

Was there significant precipitation within 12 hours prior to (or during) the sampling event? Yes / @

Describe the general weather conditions: mcr,) v\ L ,}ﬂoo me Reced  Snow)

e\ E?/f

Part VIII — General Observations

Provide any information that may be pertinent to the sampling event and may assist in the data
interpretation process.




Item #5
New Jersey Department of Environmental Protection

INDOOR AIR BUILDING SURVEY

and SAMPLING FORM
Preparer’s name: /_ : 7)., //.muk.. Date: |Nu\ _\W,\ ﬁ U
Preparer’s affiliation: ~I.DQ\/ G M Phone #:

D

Part I - Occupants

Building Address: _{lexndina o Baidha~ Wy PO\ 9

Property Contact: Owner / Renter / other:
Contact’s Phone: home ( ) work () cell ()
# of Building occupants: Children under age 13 Children age 13-18 Adults | — U

Part I1 — Building Characteristics
Building type: residential / multi-family residential office) / strip mall / commercial @

Describe building: M.u/rvk/%&() A, ,DCr, /V A Year nouma.:oﬁomm E o %

s
Sensitive population:  day care / nursing home / hospital / school / other (specify): Z\ \/

Number of floors below grade: Emv, (full basement / crawl space / slab on grade)

Number of floors at or above grade: \

Depth of basement below grade surface: 7 M wﬁ/m Basement size: ft?
Basement floor construction: concrete / dirt / floating / stone / other (specify): Z }

Foundation walls: poured concrete / €inder blocks)/ stone / other (specify)

Basement sump present? Yes / No ~ Sump pump? No Water in sump? Yes / No

Type of heating system (circle all that apply):
hot air circulation hot air radiation wood team radiation

Cheat pump— hot water radiation kerosene heater electric baseboard
other (specify):

Type of ventilation system (circle all that apply):

Central air condifioning ) mechanical fans bathroom ventilation fans
individual air conditioning units kitchen range hood fan outside air intake
other (specify):
Type of fuel utilized (circle.a]l that apply):
Natural gas / @ / fuel oil / wood / coal / solar / kerosene
Are the basement walls or floor sealed with waterproof paint or €poxy coatings? Yes / No

NIAY

BS



Is there a whole house fan? Yes / e

o~
Septic system? Yes / Yes (but not used) @ — Sew
Irrigation/private well? Yes / Yes (but not used) / @

Type of ground cover outside of building: grass / concrete ‘_‘%__. other (specify)

Existing subsurface depressurization (radon) system in place? Yes e active / passive
Sub-slab vapor/moisture barrier in place? Yes \a
Type of barrier:

Part I1I - Outside Contaminant Sources

NIDEP contaminated site (1000-ft. radius):

Other stationary sources nearby (gas stations, emission stacks, etc.):

Heavy vehicular traffic nearby (or other mobile sources): Zou

Part IV — Indoor Contaminant Sources

Identify all potential indoor sources found in the building (including attached garages), the location of the
source (floor and room), and whether the item was removed from the building 48 hours prior to indoor air
sampling event. Any ventilation implemented after removal of the items should be completed at least 24
hours prior to the commencement of the indoor air sampling event.

Potential Sources Location(s) Removed
(Yes/No /NA)

Gasoline storage cans
Gas-powered equipment
Kerosene storage cans
Paints / thinners / strippers
Cleaning solvents XY= Lo cleanes- 9¢ iy
Bven-eleaners- W PoAreemn Qleaner -Aat aewern)
Carpet / upholstery cleaners o
Other house cleaning products
Moth balls

Polishes / waxes

Insecticides

Furniture / floor polish

Nail polish / polish remover
Hairspray

Cologne / perfume

Air fresheners gcnse  SwmolE -Sebreezc ok | N
Fuel tank (inside building) = N NA
Wood stove or fireplace NA
New furniture / upholstery
New carpeting / flooring NA
Hobbies - glues, paints, efc.

LN

2z




Part V — Miscellaneous Items

Do any occupants of the building smoke? Yes @ How often?
Last time someone smoked in the building? hours /days ago
Does the building have an attached garage directly connected to living space?  Yes / @ rh.ﬂk./ m%za.m. {Te™
If so, is a car usually parked in the garage? Yes / No e\
v e Gl slemye
Are gas-powered equipment or cans of gasoline/fuels stored in the garage? Q\ No [ ones Comme
Do the occupants of the building have their clothes dry cleaned? Yes / No 1|7I\F> e : M;S_u_vﬂ)...“g
If yes, how often? weekly / monthly / 3-4 times a year | owrs K
Do any of the occupants use solvents in work? Yes / No
If yes, what types of solvents are used? MNoww\ Yencce /\ cC@.th
If yes, are their clothes washed at work? Yes /(No
Have any pesticides/herbicides been applied around the building or in the yard? Yes @
If so, when and which chemicals?
Has there ever been a fire in the building? Yes / No W/ If yes, when?
Has painting or staining been done in the building in the last 6 months? Yes /! e
If yes, when and where?

Part VI — Sampling Information

Sample Technician: 4 \ 77»//}\ Phone number: ( ) -
Sample Source: @\ Sub-Slab / Near Slab Soil Gas / Ambient Air

Sampler Type: Stainless Steel Canister / Other (specify): wg)\/O/

Analytical Method: LL TO-15 Certified Laboratory: /ug 2

Sample locations (floor, room):
Field ID # mvm,ul -S> QFMF Field ID # -
Field ID # -8 0DV S 9 Avabiend  Field ID # -

Were “Instructions for Occupants” followed? Yes /No

If not, describe modifications:




Provide Drawing of Sample Location(s) in and outside Building

Tole 191

Nave A€

R- Sumna

Part VII - Meteorological Conditions

AN
Was there significant precipitation within 12 hours prior to (or during) the sampling event? Yes \e
Describe the general weather conditions: ..\Uvrts/j.ﬂ ?MOQ ﬁ.l . @lpnaw\.\/k Snow)

'me /v,. : /L_Q/?f" |

Part VIII — General Observations

Provide any information that may be pertinent to the sampling event and may assist in the data
interpretation process.

Sowrerum




New Jersey Department of Environmental Protection

INDOOR AIR BUILDING SURVEY

and SAMPLING FORM
Preparer’s name: K\ - M | , ’N\L\ Date: S /5 \ 5
Preparer’s affiliation: NP_\NMPV\/ Phone #:
Site Name: . Case #:

Part I - Occupants
Building Address: \/U) A Au Mo s— Ao\q

Property Contact: Owner / Renter / other:
Contact’s Phone: home ( ) work ( ) cell ()
# of Building occupants: Children under age 13 Children age 13-18 Adults 35

Part II — Building Characteristics

Building type: residential / multi-family residential / office / strip mall / commercial ﬂé
Describe building: Oﬂpﬂmxm (st Clocd \ D(:.ﬁﬂ TQS 3¢ Year constructed: ™ . A50s

Sensitive population:  day care / nursing roEo / hospital / school / other (specify): N \k

Number of floors below grade: , (full basement / crawl space / slab on grade)
Number of floors at or above grade: —

Depth of basement below grade surface: )rwo ft. Basement size: ft?

oncrete

Basement floor construction:; ¢

/ stone / other (specify) Ox,.ZJVmH /o/onf/, S on ﬁvgc:b

Foundation walls: %

Cones—eha
Basement sump present? %x No Sump pump? Yes / No Water in sump? Yes / No
One W yoloe o ONEe  iw

Type of heating system (circle all that mﬁﬁ_v& to i . Auc, S RALLL

hot air circulation hot air radiation wood ___steam radiation.>

dreat pump- pump~" hot water radiation kerosene heater electric baseboard

other (specify):
Type of ventilation mwm”ng o:.n_m w: that apply):

_eentral air ¢ mechanical fans bathroom ventilation fans individual air

Kl 1|.||I..|.I.11 . . o .
conditioning units kitchen range hood fan outside air intake

other (specify):

Are the basement walls or floor sealed with waterproof paint or epoxy coatings? Yes / G

I-1



Is there a whole house fan? Yes /(No
AN ZN e

Septic system? Yes / Yes (but not used) / No N
Irrigation/private well? Yes / Yes (but not used) / Vo~

Type of ground cover outside of building: grass / concrete / asphalt / other (specify)

Existing subsurface depressurization (radon) system in place? Yes / @ active / passive
Sub-slab vapor/moisture barrier in place? Yes {No >
Type of barrier:

Part I1I - Qutside Contaminant Sources

NIDEP contaminated site (1000-ft. radius):

Other stationary sources nearby (gas stations, emission stacks, etc.):

Heavy vehicular traffic nearby (or other mobile sources):

Part IV — Indoor Contaminant Sources D.qu/ _ _
e as /IS

Identify all potential indoor sources found in the building (including attached garages), the location of the source (floor
and room), and whether the item was removed from the building 48 hours prior to indoor air sampling event. Any
ventilation implemented after removal of the items should be completed at least 24 hours prior to the commencement

of the indoor air sampling event. :
N Maneges F0Use

Potential Sources Location(s) \J Removed
(Yes / No / NA)

Gasoline storage cans
Gas-powered equipment
Kerosene storage cans

Paints / thinners / strippers
Cleaning solvents

Oven cleaners

Carpet / upholstery cleaners
Other house cleaning products
Moth balls

Polishes / waxes

Insecticides

Furniture / floor polish

Nail polish / polish remover
Hairspray

Cologne / perfume

Air fresheners

Fuel tank (inside building) NA
Wood stove or fireplace NA
New furniture / upholstery
New carpeting / flooring NA
Hobbies - glues, paints, etc.




Part V — Miscellaneous Items

Do any occupants of the building smoke? Yes / @ How often?

Last time someone smoked in the building? hours /days ago

Does the building have an attached garage directly connected to living space?  Yes / @

If 5o, is a car usually parked in the garage? Yes / No
Are gas-powered equipment or cans of gasoline/fuels stored in the garage? Yes / No
Do the occupants of the building have their clothes dry cleaned? Yes /(No\
If yes, how often? weekly / monthly / 3-4 times a year
Do any of the occupants use solvents in work? Yes / No
If yes, what types of solvents are used? @Q\/m\hd?/ O/moc?./) /ou ur.ﬁm%rdb
If yes, are their clothes washed at work? @ / No “WaSne \LL.< e i fﬁi\: ety
Have any pesticides/herbicides been applied around the building or in the yard? Yes /oy
If so, when and which chemicals?
Has there ever been a fire in the building? Yes \@ If yes, when?
Has painting or staining been done in the building in the last 6 months? Yes / @
If yes, when and where?

[Renovedke s (a\l Doy d

Part VI — Sampling Information

Sample Technician: \] . 77, //6(\1 Phone number: ( ) -

Sample moﬁom\@ / Sub-Slab / Near Slab Soil Gas / Exterior Soil Gas

Sampler Type: Tedlar bag / Sorbent

Analytical Method! A,O.r\w, / TO-17 / other: Cert. Laboratory:
Sample locations (floor, room): —Qol-0 SOSIS
FeldD#PN -} _osos\s Dop Field ID # -
FieldlD# PH - BG 085 S FieldD# -

Were “Instructions for Occupants™ followed? Yes /No

If not, describe modifications:

I-3



Provide Drawing of Sample Location(s) in Building

@(,\/\/\m MOQ yAO,\zw
S 3/1a//S

Part VII - Meteorological Conditions

Was there significant precipitation within 12 hours prior to (or during) the sampling event? Yes / No

Describe the general weather conditions: .OQ/ﬁ yyz PAO CfV S TAS &Y. Low

/Drf_)).n/ #L

Part VIII — General Observations

Provide any information that may be pertinent to the sampling event and may assist in the data interpretation process.

(NJDEP 1997; NHDES 1998; VDOH 1993; MassDEP 2002; NYSDOH 2005; CalEPA 2005)

I-4



New Jersey Department of Environmental Protection

INDOOR AIR BUILDING SURVEY

and SAMPLING FORM
Preparer’s :an_C, 7) __//B\LI Date: w. \ _.Nw \ \w
Preparer’s affiliation: ND.«/ MJ OV Phone #:
Site Name: Case #:

Part I - Occupants

Building Address: A\ » Nouse Ao\ A

Property Contact: Owner / Renter / other:
Contact’s Phone: home ( ) work ( ) cell ( )
# of Building occupants: Children under age 13 Children age 13-18 Adults NJ ?

Part IT — Building Characteristics

L
Building type: residential / multi-family residential / office / strip mall / commercial / industrial

Enaine/metec roown
Describe building: mrnym_m waeat 1 D.u.“:)\b 18«5 <omﬂoo=mq:oﬁom”) ) &@O

Sensitive population:  day care / nursing home / wo%:& / school / other (specify): ZP

Number of floors below grade: \ (full basement / crawl space /. on grade
Number of floors at or above grade: _

Depth of basement below grade surface: ft. Basement size: ft?

Basement floor oozmgo”m% dirt / floating / stone / other (specify):
Foundation walls: @\ﬂnﬂﬁ \@ / stone / other (specify)* qvw l/OJonnK ONCCT ConCred

Basement sump present?” Yesy / No Sump pump? Yes / No Water in sump? Yes / No Flear
ok W eacih oo

Type of heating system (circle all that mEu_S "

hot air circulation hot air radiation wood @s 1)

€at purfip. hot water radiation kerosene heater electric baseboard

@@H

Type of <m::_m:oﬁ syst _n all that apply):
=T mechanical fans bathroom ventilation fans individual air
conditioning units kitchen range hood fan outside air intake

other (specify):

Are the basement walls or floor sealed with waterproof paint or epoxy coatings? Yes / @
Some  Qrocks Qeesen. w{3/5/°u N acess ok

BGCA\ LG dance ol |
w/@///w A,o/Vwologk o h/ccﬁ/ . ﬁwo:\ém as U\\P\\UJ



..-JAJ;
Is there a whole house fan? Yes / @
Septic system? Yes / Yes (but not used) AM -c u
Irrigation/private well? Yes / Yes (but not used) \®

Type of ground cover outside of building: grass / concrete / asphalt / other (specify)

b}
Existing subsurface depressurization (radon) system in place? Yes @ active / passive

Sub-slab vapor/moisture barrier in place? Yes / No
Type of barrier:

Part III - Qutside Contaminant Sources

NIDEP contaminated site (1000-ft. radius):

Other stationary sources nearby (gas stations, emission stacks, etc.):

Heavy vehicular traffic nearby (or other mobile sources):

Part IV — Indoor Contaminant Sources Q/().\/_m QY NV\ \AW/ \ _u _CC p/\/ac) ()

Identify all potential indoor sources found in the building (including attached garages), the location of the source (floor:
and room), and whether the item was removed from the building 48 hours prior to indoor air sampling event. Any
ventilation implemented after removal of the items should be completed at least 24 hours ptior to the commencement

of the indoor air sampling event. A . @;W . S)é OO o e M%(/\m (OONA
Potential Sources Location(s) Removed
(Yes / No/NA)

Gasoline storage cans
Gas-powered equipment
Kerosene storage cans

Paints / thinners / strippers
Cleaning solvents

Oven cleaners

Carpet / upholstery cleaners
Other house cleaning products
Moth balls

Polishes / waxes

Insecticides

Furniture / floor polish

Nail polish / polish remover
Hairspray

Cologne / perfume

Air fresheners

Fuel tank (inside building) NA
Wood stove or fireplace NA
New furniture / upholstery
New carpeting / flooring NA
Hobbies - glues, paints, etc.

I-2



Part V — Miscellaneous Items

Do any occupants of the building smoke? Yes /( No How often?
Last time someone smoked in the building? hours /days ago

Does the building have an attached garage directly connected to living space? ~ Yes /" No~.

If so, is a car usually parked in the garage? Yes / No =

Are gas-powered equipment or cans of gasoline/fuels stored in the garage? Yes / No
Do the occupants of the building have their clothes dry cleaned? Yes / @

If yes, how often? weekly / monthly / 3-4 times a year
Do any of the occupants use solvents in work? @\ No

If yes, what types of solvents are used? Q%S. o\ O /mn.» NI GL 19._._5.{5 an(e
Oﬁh@m.éﬁ&i "Ase STt G Parts Qmo.s?/sw

If yes, are their clothes washed at work? Yes / N

Have any pesticides/herbicides been applied around the building or in the yard? Yes @

If so, when and which chemicals?

Has there ever been a fire in the building? Yes / No If yes, when?
Has painting or staining been done in the building in the last 6 months? Yes / @
If yes, when and where?

Part VI — Sampling Information

Sample Technician: L 7>.._ /fblk\ Phone number: ( ) -
Sample mocnnm.%w., / Sub-Slab / Near Slab Soil Gas / Exterior Soil Gas
Sampler Type: Tedlar bag / Sorbent / é\ Other (specify): SUM ~>

Analytical Methog:TO- I,\ TO-17 / other: Cert. Laboratory:

Sample locations (floor, room):
. Py
FieldD#9H -2 .O&HDIS- ' coovm  FieldID # -

Eor:U% A,u/JJ -WIhwm.O@_m.-,\V,MV,’%\M/ EQEHU% -

Were “Instructions for Occupants” followed? Yes /No

If not, describe modifications:

I-3



Provide Drawing of Sample Location(s) in Building

rwp. WAR vom\}% onsS  as
DNX/IS

Part VII - Meteorological Conditions

Was there significant precipitation within 12 hours prior to (or during) the sampling event? Yes / No

Describe the general weather conditions: A_Uuilr.,/_. O/?.rV/“ . A0t £ ’orrv fc_s? a/., L ,.\, .

Part VIII — General Observations

Provide any information that may be pertinent to the sampling event and may assist in the data interpretation process.

O&Bm o Mo .ov,_,%ghﬁb wiek |, hively S Lo St thder .

(NJDEP 1997; NHDES 1998; VDOH 1993; MassDEP 2002; NYSDOH 2005; CalEPA 2005)
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New Jersey Department of Environmental Protection

INDOOR AIR BUILDING SURVEY

and SAMPLING FORM
Preparer’s name: /.\ ; 7\/ ._, //‘ﬁ\,\u Date: m \ M:Vt \ \ Mnu
Preparer’s affiliation: N’O, nNa v Phone #:

_ NG
Site Name: YM\ai \en aneR mwf Adn g Cae: P.O/ 9

Part I - Occupants

Building Address:

Property Contact: Owner / Renter / other:

Contact’s Phone: home ( ) work () cell ()

# of Building occupants: Children underage 13 Children age 13-18 Adults IE

Part IT — Building Characteristics

Building type: residential / multi-family residential / @x strip mall / commercial / industrial

Describe building: Oﬁ”ﬂrm \ [Aate) ..5/»(.3.9 (N\C 2 Year constructed: _),D|4w\
Sensitive population:  day care / nursing home / hospital / school / other (specify): N A

Number of floors below grade: E (full basement / crawl space / slab on grade)
Number of floors at or above grade: F

Depth of basement below grade surface: Z|}l ft. Basement size: ft?
Basement floor construction: concrete / dirt / floating / stone / other (specify): Z OP
Foundation walls: poured concrete @w / stone / other (specify)
Basement sump present? Yes / @ Sump pump? Yes @ Water in sump? Yes / No

Type of heating system (circle all that apply):
ot air circulation™ hot air radiation wood steam radiation )
heat pump hot water radiation kerosene heater electric baseboard

other (specify):

Type of ventilation system (circle all that apply):
central air conditioning mechanical fans bathroom ventilation fans individual air

ﬂa%?r kitchen range hood fan outside air intake
other (specify):

Type of fuel utilized (cir¢le all that apply):
Natural gas { electricy/ fuel oil / wood / coal / solar / kerosene

Are the basement walls or floor sealed with waterproof paint or epoxy coatings? Yes / No

I-1



Is there a whole house fan? Yes /(No

Septic system? Yes / Yes (but not used) @ mmg.mk\)
Irrigation/private well? Yes / Yes (but not used) e
Type of ground cover outside of building: grass / concrete / asphalt / other (specify) Dﬂw&.mw/ ﬁfvcn iy
Existing subsurface depressurization (radon) system in place? Yes / .%mﬂ ) /Q'W.:.% / na.ﬁ?,vc.*
Sub-slab vapor/moisture barrier in place? Yes /A No

Type of barrier:

Part III - Outside Contaminant Sources

NIDEP contaminated site (1000-ft. radius):

Other stationary sources nearby (gas stations, emission stacks, etc.):

Heavy vehicular traffic nearby (or other mobile sources): _L ?

Part IV — Indoor Contaminant Sources — MO( .
7 wae AS B/ /I5

Identify all potential indoor sources found in the building (including attached garages), the location of the source (floor
and room), and whether the item was removed from the building 48 hours prior to indoor air sampling event. Any
ventilation implemented after removal of the itcms should bc complcted at Icast 24 hours prior to the commencement

of the indoor air sampling event. Z 0 m\/\J aung e A m zm

Potential Sources Location(s)- Removed
(Yes / No/NA)

Gasoline storage cans
Gas-powered equipment
Kerosene storage cans

Paints / thinners / strippers
Cleaning solvents

Oven cleaners

Carpet / upholstery cleaners
Other house cleaning products
Moth balls

Polishes / waxes

Insecticides

Furniture / floor polish

Nail polish / polish remover
Hairspray

Cologne / perfume

Air fresheners

Fuel tank (inside building) NA
Wood stove or fireplace NA
New furniture / upholstery
New carpeting / flooring NA
Hobbies - glues, paints, etc.




Part V — Miscellaneous Items

Do any occupants of the building smoke? Yes @ How often?

Last time someone smoked in the building? hours /days ago

Does the building have an attached garage directly connected to living space?  Yes /(No

If so, is a car usually parked in the garage? Yes / No

Are gas-powered equipment or cans of gasoline/fuels stored in the garage? Yes / No
Do the occupants of the building have their clothes dry cleaned? Yes / No C }

If yes, how often? weekly / monthly / 3-4 times a year
Do any of the occupants use solvents in work? Yes / No

If yes, what types of solvents are used?

If yes, are their clothes washed at work? Yes )/ No _QC 5%1/\ O@ ' \ M\v OL\S N

Have any pesticides/herbicides been applied around the building or in the yard? Yes / No

If so, when and which chemicals?

Has there ever been a fire in the building? Yes / @ If yes, when?
Has painting or staining been done in the building in the last 6 months? Yes / @
If yes, when and where?

Part VI — Sampling Information

Sample Hoogmommﬁfr_ . Z ,/fp\ﬁl Phone number: ( ) =

Sample Source: @w / Sub-Slab / Near Slab Soil Gas / Exterior Soil Gas

Sampler Type: Tedlar bag / Sorbent / Stainless Steel Canistdr / Other (specify): MC 7\/.\?

>
Analytical Method( TO-15 / TO-17 / other: Cert. Laboratory: @‘Ppm

Sample locations (floor, room):

Field D #M B -OKOSE - meK Field ID # 5

ent
Field ID # M - e

Field ID # -

Were “Instructions for Occupants” followed? Yes /No

If not, describe modifications:

I3



Provide Drawing of Sample Location(s) in Building

Same S ANIS

Part VII - Meteorological Conditions

Was there significant precipitation within 12 hours prior to (or during) the sampling event? Yes @

Uomolco:_omosﬂﬁéomaﬁnoOb&zozm“ ﬁpﬂlvﬁf.ﬂ O ,O(?W/_\ \r mﬁuo _O (L

rr»S)Rw._ f\

Part VIII — General Observations

Provide any information that may be pertinent to the sampling event and may assist in the data interpretation process.

(NJDEP 1997; NHDES 1998; VDOH 1993; MassDEP 2002; NYSDOH 2005; CalEPA 2005)
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New Jersey Department of Environmental Protection

INDOOR AIR BUILDING SURVEY

and SAMPLING FORM
Preparer’s mem”/_ - Z _ //2 Date: W\U\\w
Preparer’s affiliation: fC G CA VY Phone #:
Site Name: ﬂ//\mz_\{/ DN O.r@/r»,, /V WO Case- \XO/ ﬁ
A 3 =
Part I - Occupants
Building Address:
Property Contact: Owner / Renter / other:
Contact’s Phone: home ( ) work () cell ()
# of Building occupants: Children underage 13~ Childrenage 13-18 _~ Adults

Part IT — Building Characteristics
Building type: residential / multi-family residential { office / strip mall / commercial H@

Describe building: _D/o\,\/&}/\wu VVL.,/V../\/ M.v Year constructed: M 9 &
Sensitive population:  day care / nursing home / hospital / school / other (specify): Z }

Number of floors below grade: _.Z“P (full basement / crawl space / slab on grade)

Number of floors at or above grade: /

Depth of basement below grade surface: _v_} ft. Basement size: ft? $
Basement floor construction: concrete / dirt / floating / stone / other (specify): Z

l.lIIr....U..
inder blocks ¥ stone / other (specify)

Foundation walls: poured concrete

Basement sump present? Yes / No ? Yes / No Water in sump? Yes / No

Type of heating system (circle all that apply):
hot air circulation hot air radiation wood @v

% hot water radiation kerosene heater electric baseboard
other (specify):

Type of ventilation system (circle all that apply):
. mechanical fans bathroom ventilation fans individual air

kitchen range hood fan outside air intake

conditioning units
other (specify):

Type of fuel utilized (circle-all that apply):
Natural gas [ eléctric)/ fuel oil / wood / coal / solar / kerosene

Are the basement walls or floor sealed with waterproof paint or epoxy coatings? Yes / No \/\ }



Is there a whole house fan? Yes @

Septic system? Yes / Yes (but not used) a - RepdenN
Trrigation/private well? Yes / Yes (but not used) / @

Type of ground cover outside of building: grass / concrete / @ other (specity)
Existing subsurface depressurization (radon) system in place? Yes e active / passive

Sub-slab vapor/moisture barrier in place? Yes @
Type of barrier:

Part III - OQutside Contaminant Sources

NIDEP contaminated site (1000-ft. radius):

Other stationary sources nearby (gas stations, emission stacks, etc.):

Heavy vehicular traffic nearby (or other mobile sources): Z O

Part IV — Indoor Contaminant Sources — =% @0/3@ o 2 M/Uu \ _p \\nu nWm S /»u IR On

Identify all potential indoor sources found in the building (including attached garages), the location of the source (floor
and room), and whether the item was removed from the building 48 hours prior to indoor air sampling event. Any
ventilation implemented afler removal of the items should be completed at least 24 hours prior to the commencement

of the indoor air sampling event.

Potential Sources Location(s) Removed
(Yes / No/NA)

Gasoline storage cans
Gas-powered equipment
Kerosene storage cans

Paints / thinners / strippers
Cleaning solvents

Oven cleaners

Carpet / upholstery cleaners
Other house cleaning products
Moth balls

Polishes / waxes

Insecticides

Furniture / floor polish

Nail polish / polish remover
Hairspray

Cologne / perfume

Air fresheners

Fuel tank (inside building) NA
Wood stove or fireplace NA
New furniture / upholstery
New carpeting / flooring NA
Hobbies - glues, paints, etc.




Part V — Miscellaneous Items

Do any occupants of the building smoke? Yes \@ How often?

Last time someone smoked in the building? hours /days ago

Does the building h ttached Heetl ted to livi 2 Yes (Vo) Ergine mom i
oes the building have an attached garage directly connected to living space? e AV e o Tue .w#ﬁﬂ_m,

If so, is a car usually parked in the garage? Yes / No Lines e RNGINe (BunA
Gova owsid @
Are gas-powered equipment or cans of gasoline/fuels stored in the garage? Yesy/ No
Do the occupants of the building have their clothes dry cleaned? Yes / No N }
If yes, how often? weekly / monthly / 3-4 times a year
Do any of the occupants use solvents in work? Yes / No
If yes, what types of solvents are used? éf.&m\,}n{«/@m \ m‘lfmm»c/,j #nu \ \ c/Tm\mﬁ
If yes, are their clothes washed at work? Yes / @
Have any pesticides/herbicides been applied around the building or in the yard? Yes / @

If so, when and which chemicals?

Has there ever been a fire in the building? Yes / No If yes, when?
Has painting or staining been done in the building in the last 6 months? Yes / No
If yes, when and where?

Part VI — Sampling Information

Sample Hoo?ﬁ&mﬁ/? Q/\/, //mw\.,ﬁ Phone number: ( ) -

Sample Source: ®\ Sub-Slab / Near Slab Soil Gas / Exterior Soil Gas

Sampler Type: Tedlar bag / Sorbent /<Sfainless Steel Canis % / Other (specify): MCE}
—
Analytical Meth _%O\.mw,{ TO-17 / other: Cert. Laboratory: @\/pm

Sample locations (floor, room):

Field D# BB -OKOOVS -3 AesK  FieldD# ;
Field D #3230 - & - OB 1S Field ID # .

Were “Instructions for Occupants” followed? Yes /No

If not, describe modifications:




Provide Drawing of Sample Location(s) in Building

Sovne e dons
as d/1Aa/Is

Part VII - Meteorological Conditions

Was there significant precipitation within 12 hours prior to (or during) the sampling event? Yes \@
Describe the general weather conditions: Oorﬂ y./+ O\/Q(f W/_ .~ §O° Narﬁ

,)Cr;.ﬂ/pf_ﬁ : |

Part VIII — General Observations

Provide any information that may be pertinent to the sampling event and may assist in the data interpretation process.

.B.u_,_w 03)&:_. Kening = CUnnivneg 0N f.jf_ -
J ) )

(NJDEP 1997, NHDES 1998; VDOH 1993; MassDEP 2002; NYSDOH 2005; CalEPA 2005)
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4.5 Outdoor Worker Air Sampling Results

Aquaterra collected four outdoor worker ambient air samples in 2016 from select
locations from within AOl 9 based upon PADEP vapor intrusion guidance
documents. The air sample results are provided in Table 8 and outdoor worker
ambient air sample locations are displayed in Figure 18. The results of the outdoor
air samples will be discussed in the Human Health Risk Assessment for the PES
Refining Complex. Concentrations of constituents in outdoor air are below the
applicable ACGIH TLVs and NIOSH RELs for all analytes.



Table 8
Summary of Outdoor Worker Air Quality Analytical Results
AOI 9 Remedial Investigation Report Addendum
PES Philadelphia Refining Complex
Philadelphia, Pennsylvania

Location AOI9-AA-16-002 AOI9-AA-16-003 AOI9-AA-16-004 AOI9-AA-16-005
Sample AOI9-AA-16-002-20160502 AOI9-AA-16-003-20160502 AOI9-AA-16-004-20160502 AOI9-AA-16-005-20160502
Analyte CAS Number NIOSH RELs A ACGIH TLVs |Date 5/2/2016 5/2/2016 5/2/2016 5/2/2016
Collected By Aquaterra Aquaterra Aquaterra Aquaterra
Unit Result  Q | MDL RL DF Result Q MDL RL DF Result Q MDL RL DF Result Q| MDL RL DF
1,2,4-Trimethylbenzene 95-63-6 125,000 123,000 ug/m3 15.5 0.19 3.7 1.49 13.9 0.18 3.6 1.44 6.9 0.18 3.6 1.44 11.9 0.18 3.6 1.44
1,2-Dibromoethane (EDB) 106-93-4 346 NS ug/m3 ND U 1.2 2.3 1.49 ND U 1.1 2.2 1.44 ND U 1.1 2.2 1.44 ND U 1.1 2.2 1.44
1,2-Dichloroethane (EDC) 107-06-2 4,000 40,500 ug/m3 ND U 0.31 0.61 1.49 ND U 0.3 0.59 1.44 ND 0.3 0.59 1.44 ND U 0.3 0.59 1.44
1,3,5-Trimethylbenzene 108-67-8 125,000 123,000 ug/m3 5.1 0.27 1.5 1.49 4 0.26 1.4 1.44 2.2 0.26 1.4 1.44 4 0.26 1.4 1.44
Benzene 71-43-2 319 1,600 ug/m3 61.2 0.18 0.97 1.49 1.6 0.18 0.94 1.44 0.73 J 0.18 0.94 1.44 21.5 0.18 0.94 1.44
Ethylbenzene 100-41-4 435,000 86,800 ug/m3 14 0.63 3.3 1.49 2.9 J 0.61 3.2 1.44 1.9 J 0.61 3.2 1.44 9.4 0.61 3.2 1.44
Isopropylbenzene (Cumene) 98-82-8 245,000 246,000 ug/m3 2.2 J 0.21 3.7 1.49 1.1 J 0.2 3.6 1.44 ND U 0.2 3.6 1.44 ND U 0.2 3.6 1.44
Methyl Tertiary Butyl Ether 1634-04-4 NS 180,000 ug/m3 ND U 045 5.5 1.49 ND U 044 5.3 1.44 ND U 0.44 5.3 1.44 ND U 044 5.3 1.44
Naphthalene 91-20-3 50,000 52,000 ug/m3 5.7 J 0.45 7.9 1.49 3 J 0.44 7.7 1.44 3.2 J 0.44 7.7 1.44 3.8 J 0.44 7.7 1.44
Toluene 108-88-3 375,000 75,400 ug/m3 162 0.23 1.1 1.49 10.5 0.22 1.1 1.44 6.4 0.22 1.1 1.44 86.4 0.22 1.1 1.44
Xylenes (Total) 1330-20-7 435,000 434,000 ug/m3 70.4 1.2 2.6 1.49 12.1 1.1 2.5 1.44 4.9 1.1 2.5 1.44 48.4 1.1 2.5 1.44
Note:
CAS - Chemical Abstrct Number
ug/m3 - Micrograms per cubic meter
Q - Qualifier
MDL - Method detection limit
RL - Reporting limit
DF - Dilution factor
ND - Not detected
NIOSH RELs - National Institute for Occupational Safety and Health Recommended Exposure Limits.
ACGIH TLVs - American Conference of Governmental Industrial Hygienists Threshold Limit Value.
NIOSH RELs and ACGIH TLVs from GHD's Air Data Evaluation Letter (Reference No. 11109626), November 9, 2016
Qualifiers:
U - Compound analyzed but not detected
J- Estimated Value. Result between method detection and reporting limits
\Wangan.com\data\DT\dataB\2574601\Office Data\Reports\Remedial Investigation Reports\AOI A\RIR\RIR Addendum\PADEP Disapproval AOI 9 RIR Addendum 041817\13\Table 8 - OWA Results Table_063017 1of1
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6.0 CONCEPTUAL SITE MODEL

A preliminary conceptual site model (CSM) for the facility, including AOI 9, was presented in
the CCR. The CSM for AOI 9 was later refined as part of the 2009 AOI 9 SCR and the 2015
AOIl 9 RIR. Data collected from site characterization activities completed since the submittal of
the 2015 AOI 9 RIR were used to further refine the CSM. The updated CSM for AOI 9 is
described in the following sections.

6.1 Geology and Hydrogeology

The following describes geologic and hydrogeologic conditions in AOI 9:

* Anthropogenic Fill is present throughout most of AOI 9 with thicknesses up to
21 feet. Fill is thickest in the east and gradually thins to the west.

e The Holocene Alluvium is present throughout most of AOI 9 ranging in thickness
from O feet up to approximately 22 feet. Based on the available stratigraphic
data, the Holocene Alluvium appears to be stratified with layers of silt and sands,
and less permeable clay.

e« The Trenton Gravel is laterally continuous throughout AOIl 9, and generally
ranges from approximately 20 to 30 feet thick with a greatest thickness of
approximately 58 feet observed at monitoring well S-144SRTF

* The Upper Sand does not appear to be continuous throughout AQOI 9, and most
likely occurs as thin discontinuous lenses overlying the Middle Clay, where
present.

 The Middle Clay is discontinuous throughout AQOI 9. Where present, the Middle
Clay is thickest in the south based on monitoring wells S-138SRTF and S-
143SRTF (up to 8 feet thick in S-143SRTF).

* The Middle Sand is discontinuous throughout AOI 9, and has a similar extent as
the overlying Middle Clay; progressively pinching out to the northwest in the
direction of the Fall Line. The Middle Sand ranges in thickness from zero feet to
approximately 15 feet.

« The Lower Clay appears to be discontinuous but where present ranges in
thickness up to approximately 8.5 feet.

+ The Lower Sand is located approximately 59 to 70 feet bgs and ranges in
thickness between 29 to 45 feet. Beneath the Lower Sand is the Wissahickon
Schist bedrock.
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The depth to weathered bedrock beneath AOI 9 was encountered from
approximately 99 to 117 feet bgs.

The hydrogeologic framework for AOl 9 consists of four layers. Layer 1 is a
perched aquifer supported by the thick anthropogenic fill deposits overlying the
Holocene Clay in the eastern portion of the AOIl. Layer 2 is the unconfined
aquifer, which consists of the combined Holocene Alluvium, Trenton Gravel, and
Upper Sand (where present). Layer 3 is the discontinuous Middle Clay confining
unit. Layer 4 is the Middle Sand, Lower Clay, and Lower Sand (lower aquifer)
which is a semi-confined.

Groundwater recharge of the perched aquifer occurs at the potentiometric high
centered on S-74SRTF. From this high point, perched groundwater flows radially
outward and eventually converges on at the center of AOI 9 towards the hole in
the Holocene clay.

Perched groundwater recharges the unconfined aquifer at the western extent of
the perched aquifer and preferentially where the Holocene clay is absent in the
center of AOI9.

The groundwater elevations in the unconfined aquifer throughout most of AOI 9
generally range from -8 to -10 NAVD 88. These low water table elevations
throughout the majority of AQOI 9 are most likely a result of pumping in Mingo
Creek basin.

It appears that the potentiometric surface for the unconfined aquifer is
representative of differential draw down throughout AOI 9 because of the
pumping in Mingo Creek basin.

Unconfined aquifer groundwater in the northern third of AOI 9 generally flows to
the south.

Unconfined groundwater in the central portion of the site flows radially outward
from a potentiometric high point centered on S-74D2.

Groundwater in the lower aquifer generally flows to the south towards the
Delaware River. The observed flow patterns generally correspond to the flow
direction indicated by the 1995-1996 potentiometric surface for the lower sand
as modeled (last simulated time step) and observed by Schreffler (Schreffler,
2001).

Compounds of Concern

The following summarizes relevant information concerning COCs by media in AOI 9:
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 Benzene, 1,2,4-TMB, 1,3,5-TMB, ethyl benzene, naphthalene, benzo(a)pyrene,
benzo(b)flouranthene, toluene, and lead are the only COCs in surface soil that
were reported above the PADEP non-residential soil MSCs. The site COC
benzo(b)flouranthene was added to this list since the submittal of the 2015 AQI
9 RIR. These compounds have been delineated where soil boring results were
above the soil direct contact MSC or the SSS for lead.

 Lead, 1,2,4-TMB, 1,3,5-TMB, ethyl benzene, total xylenes, naphthalene, toluene,
and benzene are the only COCs in subsurface soil that were reported above the
PADEP non-residential soil MSC or direct contact MSC. No additional site COCs
were identified in subsurface soil since the submittal of the 2015 AOI 9 RIR.

Groundwater

 Benzene, 1,2,4-TMB, EDB, ethylbenzene, MTBE, naphthalene, and lead, 1,2,4-
TMB, ethyl benzene, EDB, MTBE, and naphthalene are the COCs in perched
groundwater that were above their respective PADEP non-residential
groundwater MSCs.

» All of the site COCs in unconfined aquifer, except for cumene, were above their
respective PADEP non-residential groundwater MSCs.

* Benzene and MTBE are the only COCs in the lower aquifer that were above their
respective PADEP non-residential groundwater MSC.

Indoor Air

« No COCs in indoor air were detected above the site specific standards of 1/10™
the PADEP statewide health standard and the EPA RSLs (cancer risk 10~° and
10 at a hazard quotient of 0.1) during the 2016 indoor air sampling event.

6.3 LNAPL Distribution and LNAPL Mobility

The following summarizes relevant information concerning LNAPL distribution in AOI 9:

e MW-1SRTF, MW-2SRTF, and MW-3SRTF in AOIl 9 contain measurable LNAPL
classified as light distillate. MW-2SRTF and MW-3SRTF are monitoring wells in
the area of the Blending Building, near MW-1SRTF. The occurrence of LNAPL in
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MW-1SRTF correlates with the COC concentrations that exceeded MSCs in
unconfined groundwater in this area. Based on the presence of LNAPL in
monitoring wells MW-1SRTF, MW-2SRTF, and MW3-SRTF and the occurrence
of LNAPL in MW-1SRTF over time, continued monitoring will be performed to
assess the localized LNAPL plume; mobility of the plume is not apparent beyond
this localized area.

S-114SRTF and S-122SRTF in AOI 9 contain measurable LNAPL classified as
mixes of light/middle distillates. Both wells are located in the central portion of
AOQOI 9 and have only recently been found to contain measurable thicknesses of
LNAPL. The occurrence of LNAPL in S-114SRTF and S-122SRTF correlates with
the COC concentrations that exceeded MSCs in unconfined groundwater in the
areas of the wells. Based on the presence of LNAPL in monitoring wells
surrounding MW-1SRTF, continued monitoring of LNAPL in the blending area will be
continued to assess if the LNAPL is stable and immobile. The newly identified
LNAPL in monitoring wells S-114SRTF and S-122SRTF will also be monitored to

evaluate their mobility.

6.4 Fate and Transport of COCs

No fate and transport modeling was completed for the soil analytical results. The
soil-to-groundwater pathway is evaluated through groundwater data.

Both qualitative and quantitative (Appendix D) assessments were completed to
assess the potential fate and transport of dissolved petroleum impacts and
refine the current CSM for AOI 9.

For the AOI 9 CSM plume stability assessment, benzene and MTBE, the most
mobile of the COCs, were the focus of the qualitative fate and transport
evaluation. The plume stability assessments for these compounds indicate that
their plumes are either decreasing or stable, with the exception of the benzene
plume at S-112SRTF. See Appendix .

Three dissolved phase petroleum plume areas have been identified in AOI 9.

0 Plume 1 is related to residual LNAPL in soil near several historical
recovery wells in the Blending Area located near the southern property
boundary. Based on the limited extent of Plume 1, limited LNAPL
mobility, and the presence of an underlying clay aquitard (Holocene clay),
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contamination from this area is unlikely to migrate any further to reach
any potential receptors.

Plume 2 is generally located in the west-central portion of AOI 9. The
dissolved phase petroleum impacts in this area do not appear to be
related to a single “source area”, but are more likely a result of isolated
dissolved phase plumes that have co-mingled over time. For the purpose
of the qualitative fate and transport assessment, four major plumes have
been identified in this area:

= A larger benzene plume centered around monitoring well S-
112SRTF;

= A smaller benzene plume centered around monitoring well S-
115SRTF;

= A larger MTBE plume centered around monitoring well S-
144SRTF; and

= A smaller MTBE plume centered around monitoring well S-
115DSRTF.

Isolated LNAPL plumes identified at monitoring wells S-114SRTF and S-
122SRTF may be contributing dissolved phase petroleum impacts to this
area. Recent benzene results (October 2016) from S-112SRTF indicate
the source area of the larger benzene plume may be increasing.
However, downgradient wells within this plume show stable
concentration trends. Based on the groundwater flow direction maps
and isoconcentration maps for benzene and MTBE, portions of the
dissolved plumes may have migrated to the west beyond the AOI 9
property boundary. A quantitative assessment of the potential off-site
transport of benzene from Plume 2 is provided in Appendix D. A bulleted
summary of the quantitative fate and transport analysis of the benzene
from Plume 2 is provided below

o The Quick Domenico (QD) groundwater fate and transport
model was used to predict the downgradient extent that
benzene could potentially migrate past the western boundary
of AQI 9.
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o Constant source and steady state scenarios were simulated
for observed benzene concentrations at monitoring wells S-
112SRTF and S-115SRTF.

o The QD model at S-112SRTF was calibrated to benzene
concentrations observed at the downgadient (southwest)
monitoring well S-113SRTF by varying the decay constant
(degradation coefficient).

o There is currently no calibration monitoring point
downgradient of S-115SRTF. Therefore, the QD model at S-
115SRTF could not be calibrated, and a conservative value for
the decay constant of 0.001 day” was utilized for the plume
extent estimate for this well.

o The QD models for S-112SRTF and S-115SRTF predicted
benzene plume lengths of approximately 900 feet and 1,750
feet, respectively.

o The QD estimated plume lengths indicate the benzene from
Plume 2 would extend onto adjacent properties to the west of
the AOI 9 boundary.

o Plume 3 was identified based on the re-classification of wells
(hydrostratigraphic units) and the October 2016 limited groundwater
sampling event. Plume 3 is comprised of MTBE plumes in both the
unconfined and lower aquifers in the southwest portion of AOI 9. The
MTBE plume in the unconfined aquifer appears to be stable. The extent
of the MTBE plume in the lower aquifer is not well defined and could
potentially be from off-site source(s). Based on the MTBE concentration
trends observed during limited sampling events at monitoring well S-
118DSRTF, the MTBE plume in the lower aquifer is potentially increasing.
The potential source(s) of MTBE will be evaluated during the Complex-
wide Cleanup Plan activities and comprehensively modeled to estimate
the future extent of groundwater concentrations.

6.5 Potential Migration Pathways and Site Receptors

The following summarizes potential migration pathways and site receptors for AOI 9.

 AOIl 9 is situated within a fenced and secured area to prevent unauthorized

access.
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The potential direct contact pathway to soil greater than two feet is deemed
incomplete based on PES’s on-site work permit and PPE procedures, which limit
exposure to soil encountered in excavations.

The potential direct contact pathway to groundwater is deemed incomplete
based on PES’s on-site work permit and PPE procedures, which limit exposure
to groundwater that may be encountered in excavations.

COC concentrations in potential indoor air receptors are not above the site
specific standards of 1/10th the PADEP statewide health standard or the EPA
RSLs during the 2016 indoor air sampling event.

Based on the results from the Stantec quantitative F&T assessment for provided
in Appendix D, groundwater with dissolved phase COCs above the MSCs have
the potential to extend beyond the western boundary of AOI 9 and the Complex.
The results of this evaluation were utilized to assess potential offsite VI concern.

LNAPL is contained within the boundaries of AOI 9. The potential direct contact
pathway to LNAPL is deemed incomplete based on PES’s on-site permit and
PPE procedures, which prevent exposure to LNAPL that may be encountered in

excavations.

The areas with surface soil concentrations above COC direct contact MSCs and
lead above the SSS will be remediated by Evergreen to eliminate the potential
exposure pathway. The remediation activities will be discussed in a separate
Complex-Wide Cleanup Plan.



APPENDIX |
Qualitative Fate & Transport Assessment
Remedial Investigation Report Addendum- AOI 9
Philadelphia Energy Solutions Refining & Marketing, LLC
Philadelphia Refining Complex
Philadelphia, Pennsylvania

Introduction

In September 2015, representatives from Evergreen’s team, the Pennsylvania Department of
Environmental Protection Agency (PADEP) and the United States Environmental Protection
Agency (EPA) met to discuss the fate and transport (F&T) approach for the Complex. It was
agreed upon during the meeting that AOI Remedial Investigation Reports (RIRs) would provide
a qualitative F&T assessment and that a Complex-wide groundwater flow and transport model
would be presented for the Complex as part of a separate report. The Complex-wide model
will provide a quantitative F&T assessment for the Complex utilizing a Complex-wide numerical
groundwater flow and contaminant transport model currently being developed by Stantec and
other consultants on behalf of Evergreen.

This appendix contains the qualitative assessment for the AOlI 9 RIR Addendum. The
assessment includes information regarding the following conditions in AOI 9:

* Geologic framework;

» Hydrogeologic conditions;

* Hydrologic conditions;

* Anthropogenic features (such as the adjacent Mingo Creek Flood Control System);
e Constituent of concern (COC) plume stability; and

» Potential receptors.

The purpose of this assessment is to qualitatively evaluate the potential fate and transport of
dissolved petroleum impacts and refine the current conceptual site model (CSM) for AOI 9.

Framework Summary

General Geologic Framework

The Complex lies within the up-dip limits of the Atlantic Coastal Plain, generally within two
miles of the “Fall Line,” where crystalline bedrock of the Appalachian foothills intersects the
ground surface (outcrops). The Atlantic Coastal Plain is a physiographic province that is defined
as having relatively flat topography and as being underlain by a characteristic wedge of

LANGAN
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unconsolidated sediments that thicken in a southeasterly direction, away from sediment source
areas in the Appalachian Mountains. These sediments were deposited atop a sloping bedrock
surface in complex fluvial, estuarine, and marginal marine environments along the passive
Atlantic margin. Overall, subsidence of the Piedmont land surface in conjunction with cyclical
sea-level fluctuations have been the primary controlling mechanisms driving periods of
deposition, non-deposition and erosion in the Atlantic Coastal Plain (Trapp and Meisler, 1992).
In general, the resulting sedimentary record in the vicinity of the Complex is complicated,
largely incomplete, and under-represented by only Cretaceous and Quaternary deposits,
separated by a regional disconformity. A general summary of those deposits that are identified

in AOI 9 is presented below.

Anthropogenic Fill

Throughout most of the Complex the surface is covered by anthropogenic fill. These
materials are heterogeneous and have been described on borehole logs as a mixture of
compacted soil and anthropogenic debris, including sand, clay, silt, gravel, cinders,
concrete, asphalt, crushed stone, ash, glass, brick fragments, and wood.

Quaternary Deposits

A recent (Holocene) alluvium deposit is present throughout most of the Complex
beneath the anthropogenic fill.  The Holocene alluvium generally consists of
predominantly gray, muddy deposits with occasional sandy, gravelly, and organic-rich
lenses. These sediments were deposited in dynamic floodplain, channel, and marsh
environments through the Holocene. The Trenton Gravel is present throughout most of
the Complex beneath the Holocene alluvium. The Trenton Gravel is of Pleistocene Age
and is a very heterogeneous unit comprised of a predominant brown to gray sand,
gravel and minor amounts of clay (Owens and Minard, 1979).

Cretaceous Deposits

The Cretaceous deposits are configured in a southeasterly-thickening wedge, overlain
by the much younger Quaternary deposits, and underlain by the Wissahickon Formation.
The wedge is made up of a series of vertically alternating aquifers and confining units
called the Potomac-Raritan-Magothy (PRM) aquifer system. Each of the geological units
of the PRM progressively pinches-out to the northwest. The PRM aquifer system
consists of six units:

LANGAN
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e Upper Clay unit;
e Upper Sand unit;
e Middle Clay unit;
e Middle Sand unit;
e [ ower Clay unit, and
e Lower Sand unit.

AOI 9-Specific Geological Framework

In AOI 9, surface materials consist of anthropogenic fill and Holocene alluvium with a combined
thickness ranging from approximately 2 to 32 feet. Based on the available stratigraphic data,
the Holocene alluvium appears to be stratified with layers of silt and sands, and less permeable
clay. Two fairly extensive clay layers (upper and lower) were identified within the Holocene
alluvium. It appears these clay layers are important hydrogeologic features within AOIl 9 and
influence recharge to the unconfined aquifer. Therefore, the clay layers were mapped
separately from other Holocene alluvium deposits. In the eastern portion of AOl 9, the
Holocene clay deposits are thickest, gradually thin to the west, and are absent near the center
of AOI 9. Geologic cross-sections of AOl 9 are provided as Figures 6a and 6b in the RIR
Addendum.

Beneath the fill and Holocene alluvium is the Trenton Gravel which is older Pleistocene age
alluvium. The Trenton Gravel generally ranges from approximately 20 to 30 feet thick
throughout AOI 9, with a greatest thickness of 58 feet observed at monitoring well S-144SRTF
(displayed in Figure 6a of the RIR Addendum). Below the Trenton Gravel are units of the PRM
aquifer system. The shallowest PRM unit present in AOI 9 is the Upper Sand unit (the Upper
Clay is not present in AOl 9). The Upper Sand does not appear to be continuous throughout
AQI 9, and most likely occurs as thin discontinuous lenses overlying the Middle Clay, where
present. The Middle Clay is discontinuous throughout AOI 9. Where present, the Middle Clay
is thickest in the south based on monitoring wells S-138SRTF and S-143SRTF (up to 8 feet thick
in S-143SRTF). It is assumed the Middle Sand has a similar extent as the overlying Middle
Clay, and progressively pinches out to the northwest in the direction of the Fall Line. The
Middle Sand ranges in thickness from zero feet to approximately 15 feet and overlies the
Lower Clay. The Lower Clay appears to be discontinuous but where present ranges in
thickness up to 8.5 feet. The Lower Sand is located approximately 59 to 70 feet below ground
surface (bgs) and ranges in thickness between approximately 29 to 45 feet. Beneath the Lower
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Sand is the Wissahickon Schist bedrock. The weathered zone of the Wissahickon Schist was

encountered approximately 99 to 117 feet bgs.

General Hydrogeologic Framework

The hydrogeologic frame work is defined by grouping geologic units that are laterally extensive
and have similar hydrogeologic properties. The generalized hydrostratigraphy of the Complex
consists of seven layers (Schreffler, 2001, Sloto 2012):

e Layer 1: Combined anthropogenic fill, Holocene alluvium and Trenton Gravel;
» Layer 2: Upper Clay unit of the PRM (not present in AOI 9);

» Layer 3: Upper Sand unit of the PRM;

» Layer 4: Middle Clay unit of the PRM;

e Layer 5: Middle Sand unit of the PRM;

» Layer 6: Lower Clay unit of the PRM; and

e Layer 7: Lower Sand unit of the PRM.

AQI-9-Specific Hydrogeologic Framework

In the eastern half of AOI 9, significant anthropogenic fill thickness underlain by thick Holocene
clay deposits supports a perched aquifer. Generally, within AOI 9 saturated conditions within
the anthropogenic fill only exist in areas of perched groundwater. The unconfined aquifer
consists of the combined Holocene Alluvium, Trenton Gravel, and Upper Sand (where present).
Beneath the unconfined aquifer the Middle Clay, Middle Sand, Lower Clay, and Lower Sand are
present as discontinuous units. Therefore, the Middle Sand, Lower Clay, and Lower Sand
comprise the lower aquifer. The lower aquifer is a semi-confined aquifer. The lower aquifer
lies above the Wissahickon Schist bedrock.

The groundwater elevations in the unconfined aquifer throughout most of AOI 9 generally range
from -8 to -10 feet North American Vertical Datum of 1998 (NAVD 88). These low water table
elevations throughout the majority of AQOI 9 are most likely a result of pumping in Mingo Creek
Flood Control basin (Mingo Creek basin). According to the City of Philadelphia Water
Department (PWD), pumping from the Mingo Creek basin occurs approximately every 1 to 3
days depending on water level conditions. Large-capacity pumps are programmed to control
the basin's water surface elevation between approximately -10.5 and -11 feet NAVD 88.
Water-level data (data logger) of the unconfined aquifer collected by Stantec, and presented in
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Appendix D of the RIR Addendum, supports the connection between the Mingo Creek basin

and the unconfined aquifer beneath AOI 9.

The head differences measured in October 2016 between paired monitoring wells in the
unconfined and lower aquifer (S-74D2SRTF/S-7D1SRTF, S-118SRTF/S-118DSRTF S-137SRTF/S-
138SRTF, and S-142SRTF/S-143SRTF) ranged between zero (S-118SRTF/S-118DSRTF) to 4.28
(S-74D2SRTF/S-74D1SRTF). The observed head differences correspond to a downward vertical
hydraulic gradient of 0.067 feet per feet (ft/ft) near the potentiometric high point of the
unconfined aquifer (S-74D2SRTF/S-74D1SRTF) and transition to an upward vertical hydraulic
gradient of 0.016 ft/ft (S-142SRTF/S-143SRTF) near Mingo Creek basin. The upward vertical
hydraulic gradients observed are most likely attributable to the artificial lowering of the
unconfined aquifer potentiometric surface due to the pumping in Mingo Creek basin.

AOI-9 Groundwater Flow Patterns

Interpreted groundwater flow patterns and hydraulic gradients in perched aquifer, unconfined
aquifer, and lower aquifer within AOI 9 are depicted on groundwater elevation/potentiometric
maps constructed using groundwater gauging data collected in May 2016, August 2016, and
October 2016 (Figures 7 through 15 of the AOI 9 RIR Addendum).

As defined above, the perched aquifer is locally present in the eastern half of AOI 9 where
significant fill deposits are underlain by thick Holocene clay strata. Several monitoring wells are
screened within this perched aquifer. Based on the groundwater elevations as shown in
Figures 7 through 9 of the RIR Addendum, the following observations can be made regarding
the perched aquifer:

» Groundwater recharge of the perched aquifer occurs at the potentiometric high
centered on S-74SRTF. From this high point, perched groundwater flows radially
outward and eventually converges on at the center of AOI 9 towards the hole in the
Holocene clay under a typical hydraulic gradient of 0.006 ft/ft.

» Perched groundwater recharges the unconfined aquifer at the western extent of the

perched aquifer and preferentially where the Holocene clay is missing in the center of
AOI 9.

LANGAN
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As defined above, the unconfined aquifer is the combined Holocene alluvium/Trenton Gravel
which makes up the water table aquifer. Based on the groundwater elevations within the
unconfined aquifer as shown in Figures 10 through 12 of the RIR Addendum, the following
observations can be made regarding the unconfined aquifer:

e Groundwater in the northern third of AOI 9 generally flows to the south under a typical
gradient of 0.009 ft/ft.

* Groundwater flow in the central portion of the site flows radially outward from
potentiometric high point centered on S-74D2 under a typical gradient of 0.002 ft/ft.

e |t appears that the groundwater contours for the unconfined aquifer displayed on
Figures 10 through 12 of the RIR Addendum are representative of differential draw
down throughout AOI 9 because of the pumping in Mingo Creek basin. One or more of
the following hydrogeologic and anthropogenic conditions may be causing the observed
inconsistent drawdown pattern:

o More permeable aquifer material on the western side of AOI 9 when compared
to the east;

o Groundwater infiltration into the Mingo Avenue sewer which drains into Mingo
basin; and/or

o0 Perched groundwater recharging the unconfined aquifer along the western edge
of the perched aquifer.

As defined above, within AOI 9, the lower aquifer is the combined Middle and Lower Sand,
which is a semi-confined aquifer. Based on the groundwater elevations within the lower
aquifer as shown in Figures 13 through 15 of the RIR Addendum, the following observations
can be made regarding the lower aquifer:

* Groundwater in the lower aquifer generally flows to the south towards the Delaware
River under a typical gradient of 0.0004 ft/ft.

» The groundwater contours for the lower aquifer displayed on Figures 13 through 15 of
RIR Addendum generally correspond to the flow direction of the 1995-1996

LANGAN



Appendix | — Qualitative Fate & Transport Assessment Page I-7
Remedial Investigation Report Addendum — AOI 9
Philadelphia Energy Solutions Refining & Marketing, LLC
Philadelphia Refining Complex, Philadelphia, Pennsylvania
potentiometric surface for the lower sand as modeled (last simulated time step) and

observed by Schreffler (Schreffler, 2001).

Aquifer Properties

Hydraulic Conductivity

As reported in Appendix D of the AOI 9 RIR Addendum, Stantec performed slug tests on five
monitoring wells at AOI 9 in October 2016, including wells S-137SRTF, S-139SRTF, S-141SRTF,
S-142SRTF, and S-144SRTF. Details of the slug test methods and aquifer test analyses are
provided in Appendix D. The following unconfined aquifer hydraulic conductivity values were
estimated for the tested wells:

« S-137SRTF: 271 feet per day (ft/d);
* S-139SRTF: 125 ft/d;

e S-141SRTF: 130 ft/d;

* S-142SRTF: 35 ft/d; and

e S-144SRTF: 237 ft/d.

A geometric mean of the test results was calculated to be 130 ft/d. In general, this hydraulic
conductivity value fits the range of previous testing results for the Complex (Stantec, 2016) and
for the nearby Enterprise Avenue Landfill site Pleistocene-age sand and gravel unit (Scheinfeld
and Davenger, 2006). The site-specific hydraulic conductivities from AQI-9 were incorporated
into Stantec’s Predictive Analysis of the Potential Fate-and-Transport of Plume 2 Benzene Using
Quick Domenico — Area of Interest 9 (Appendix D of the AOI 9 RIR Addendum) and may be
incorporated into the future Complex-wide numerical groundwater flow and contaminant
transport model.

Published hydraulic conductivity estimates for the lower aquifer range between 123 to 152 ft/d
with a mean of 135 ft/d (Paulachok, 1991). In the calibrated groundwater flow model created
by the United States Geologic Survey (USGS) (Schreffler, 2001), the lower aquifer has a
hydraulic conductivity of 164 ft/day.

Porosity

In 2015, two soil samples of the Trenton Gravel within AOI 9 were collected to determine soil
properties of the unconfined aquifer (refer to Appendix J in the RIR). Soil sample AQOI-9-S-
110DSRTF was collected at a depth of approximately 10 to 12 feet bgs. A deeper soil sample,
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AQI-9-S-118DSRTF, was collected at a depth of approximately 42 to 44 feet bgs. The soil
sample collected from S-110DSRTF, described as sand and gravel, had a total porosity of 0.281
and an effective porosity of 0.225. The soil sample collected from S-118DSRTF, also described
as sand and gravel, had a total porosity of 0.355 and an effective porosity of 0.282. The
average total and effective porosities of the two samples are 0.32 and 0.25, respectively. In
the calibrated groundwater flow model created by the USGS (Schreffler, 2001), a porosity of 0.3
was used for the unconfined aquifer and the lower aquifer, which is similar to the geotechnical
soil analysis results.

Groundwater Seepage Velocities

Groundwater seepage velocity (seepage velocity) is an estimate of the rate of groundwater
movement through the pores in a geologic material. Seepage velocity does not take into
account processes such as dispersion, sorption or biotransformation, which can significantly
affect the migration of dissolved constituent relative to groundwater. The calculation of
seepage velocity also assumes homogenous aquifer conditions and a uniform hydraulic
gradient. The seepage velocity equation is:

K Xxi
x:

Ne

Where:
V, = seepage velocity (Length/Time);
K = hydraulic conductivity (Length/Time);
i = hydraulic gradient (unitless); and
n, = effective porosity (unitless).

For the unconfined aquifer with K = 130 feet/day, i = 0.002 and n, = 0.25, the seepage velocity
is 1 ft/d or 365 feet per year (ft/yr). For the lower aquifer with a K = 164 feet/day, i = 0.0004
and n, = 0.3, the seepage velocity is 0.2 ft/d or 73 ft/yr. These seepage velocities are
conservative and do not incorporate a retardation factor.
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Hydrology

Topography and Drainage

Based on a LIDAR dataset from January, 2010, AOI 9 ground surface elevations range from
approximately two feet NAVD 88 at the northwest corner of the property to approximately 16
feet NAVD 88 at the eastern side (see Figure |-7 of the RIR). The vegetated area located
between the former railroad right-of-way and the Schuylkill River is topographically higher and is
covered with trees. The ground surface in the western and southern portions of the AOI is

generally flat and is broken up by tank containment berms ranging in height from approximately
2 t0 10 feet.

Rainfall

Average vyearly precipitation at Philadelphia International Airport, located about one mile
southwest of AQOI 9, is 41.45 inches (www.usclimatedata.com). A significant portion of
precipitation does not reach the water table due to several processes. In AOI 9, some of the
precipitation becomes runoff that is redirected by impermeable surfaces such as roadways and
above ground storage tanks (see Figure |-8 of the RIR) and is intercepted by storm water
control facilities. Some precipitation likely returns to the atmosphere through
evapotranspiration by vegetation, where present.

Surface Water Bodies

Existing surface water bodies in the vicinity of AOI 9 include the Schuylkill River to the east,
(Figure -9 of the RIR), the Mingo Creek Flood Control Basin to the south and an area of
standing water surrounded by vegetation in the northwest corner of the property. Based on a
review of available historical maps and photos, several small tributaries to the Schuylkill River
and Mingo Creek were once present within AOI 9. In 1908, AOI 9 consisted of alluvium and
marsh with the eastern extent often submerged as categorized and depicted by the USGS in
Figure I-10 in the RIR.

The major surface water body near AOI 9 is the Schuylkill River. The USGS river-gauging
station located at the Fairmount Dam, several miles upriver from AOI 9, recorded a mean
surface water discharge rate of 2,773 cubic feet per second (cfs) between 1932 and 2005. The
lowest elevation of the Schuylkill riverbed near AOI 9 is approximately 45 feet below mean sea
level where the bottom has been dredged. The average stage of the Schuylkill River at AOI 9 is
approximately 0.5 feet NAVD 88 (Schreffler, 2001).
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Dames and Moore (2001) indicated that the Mingo Creek basin is approximately 25 feet deep,
however siltation and shoaling for the basin have likely occurred since it was originally
excavated and/or last dredged. Scheinfield and Davenger (2006) noted that within the shallow
aquifer near the Philadelphia International Airport, groundwater flow was to the north-northwest
toward Mingo Creek basin because of dewatering operations conducted by the PWD. As
documented by Stantec (Appendix D) and stated above, the PWD indicated pumping from the
Mingo Creek basin occurs approximately every 1 to 3 days depending on water level
conditions.  Large-capacity pumps are programmed to control the basin’s water surface
elevation between -10.5 and -11 feet NAVD 88. The pumps have the capacity to transfer water
from the Mingo Creek basin to the Schuylkill River at up to 53,000 gallons per minute (gpm).
PWD has indicated that pumping the basin water level down from an elevation of -10.5 feet to -
11 NAVD 88 requires approximately 1 hour of runtime, and that the span volume of the basin
between those controlled elevations is approximately 3 million gallons of water. Stantec’s
water level data indicating the connection between Mingo Creek basin and the unconfined
aquifer is provided in Appendix D in the RIR Addendum.

Anthropogenic Site Features

Three groundwater recovery wells, RW-A, RW-B and RW-B5, are located in AOI 9 (Figure I-11
of the RIR). Since 2004, these recovery wells have not been in service due to low recovery of
light non-aqueous phase liquid (LNAPL); however it possible that drawdown associated with
the operation of remediation wells at nearby sites could have influenced historic water levels
beneath AOI 9 (Scheinfeld and Davenger, 2006).

A set of floodgates control direct communication of surface water between the Mingo Creek
Flood Control Basin and the Schuylkill River. As documented in Appendix D, it is reasonable to
assume the low water table elevations present throughout much of AOI 9 are the result of
pumping from Mingo Creek basin.

Constituents of Concern, Groundwater Plumes, and Plume Stability

Consistent with the F&T analysis in the RIR, delineated areas where COC concentrations in
groundwater are above their respective medium-specific concentrations (MSCs) have been
grouped into three primary dissolved phase petroleum plume areas described below:
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* The Blending Area Plume (Plume 1) is located in the vicinity of well MW-1SRTF (Figure

I-1). Since active recovery of LNAPL ceased in 2004, MW-1SRTF was the only well in
AOIl 9 where measureable LNAPL was identified. However, during the October 2016
gauging event, LNAPL was identified in MW-2SRTF and MW-3SRTF, which are
immediately adjacent to MW-1SRTF. Refinement of the hydrogeologic framework
shows that Plume 1 is constrained to the perched aquifer.

» During the October 2016 gauging, measurable LNAPL was also observed in monitoring
wells S-114SRTF and S-122SRTF, which are located in the West Plume Area (Plume 2).
Refinement of the hydrogeologic framework shows that Plume 2 is located in the
unconfined aquifer.

 Based on the November 2016 limited groundwater sampling event, two additional
groundwater plumes were identified which include unconfined aquifer and lower aquifer
methyl tertiary butyl ether (MTBE) plumes located in the southern portion in AOI 9 near
Mingo Creek basin. These plumes are collectively referred to as Plume 3.

1,2,4-trimethylbenzene (1,2,4-TMB), 1,2-dibromoethane (EDB), 1,3,5-trimethylbenzene (1,3,5-
TMB), benzene, ethylbenzene, MTBE, toluene, xylenes (total), benzo(a)pyrene,
benzo(g,h,i)perylene, naphthalene, and lead are the COCs in the perched aquifer that were
detected above their respective PADEP non-residential groundwater MSCs. All of the AOI 9
COCs, except cumene, were detected in the unconfined aquifer above their respective PADEP
non-residential groundwater MSCs. MTBE is the only COC that has been detected above the
PADEP non-residential groundwater MSCs in monitoring wells screened in the lower aquifer.
For the AOI 9 CSM plume assessments, groundwater concentration trends for benzene and
MTBE, the most mobile of the COCs, were the focus.

Plume Stability Assessment

The persistence of a dissolved plumes was assessed by plotting COC concentration versus
time from wells located in Plumes 1 and 2 in the RIR. W.ith sufficient analytical data, a
decreasing COC concentration trend in a well can be interpreted as the presence of a shrinking
plume with respect to that COC at that location. Similarly, an increasing trend can be
interpreted as an expanding plume area (USEPA, 2002). No significant changes in groundwater
concentration can be interpreted as a stable-plume. Using multiple wells in a single plume, the
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overall stability of the plume can be assessed. Trend graphs for select wells within Plumes 2
and 3 were updated with the groundwater results from the limited groundwater sampling in

November 2016.

Plume stability at AOI 9 was also evaluated by generating isoconcentration maps that depict
the horizontal distribution of benzene and MTBE in the perched, unconfined and lower aquifers
based on the November 2016 groundwater results. Over time, a reduction, redistribution of
mass, and/or a decrease in extent can indicate plume attenuation. Conclusions drawn
regarding overall plume stability in AOI 9 are preliminary and qualitative. Refer to Appendix D of
the RIR Addendum for a quantitative assessment of the potential fate and transport of benzene
from Plume 2.

The qualitative plume stability assessment in AOI 9 is described below.

Plume 1

Groundwater concentration trend graphs for benzene and MTBE at monitoring well MW-2SRTF
and well WPB-5 screened in the perched aquifer within Plume 1 were created using analytical
results from 2009 and 2015 (Figures |-13 and I-14 in the RIR). The concentration trends of
these wells indicated the dissolved phase COCs in Plume 1 are decreasing. As stated above,
measurable LNAPL was observed in MW-2SRTF and MW-3SRTF during the October 2016
gauging event. This increase in LNAPL extent indicates the potential for slight LNAPL mobility.
However, based on minimal LNAPL thickness measured, ranging from 0.11 to 0.63 feet, and
the dissolved phase COC distribution, significant mobility of this LNAPL plume is unlikely.

Groundwater isoconcentration maps for benzene and MTBE in the perched, unconfined and
lower aquifers were created using analytical results from the limited groundwater sampling in
November 2016 (Figures I-2 through |-6). Interpreting the isoconcentration maps for November
2016 and the previous isoconcentration maps from the RIR, the following summaries can be
made for Plume 1:

» A groundwater sample was collected from beneath the LNAPL in MW-1SRTF during the
November 2016 sampling.

* Benzene and MTBE concentrations detected at MW-1SRTF in November 2016 were
4,980 g/l and 269 ug/l, respectively, confirming MW-1SRTF is a source area for Plume
1.
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» The horizontal extent of benzene has not changed significantly, therefore, the benzene
plume in Plume 1 is stable.
» Both the horizontal extent of MTBE and MTBE concentrations have decreased over
time which suggests the MTBE plume in Plume 1 is decreasing.
e (COC concentrations in the perched, unconfined, and lower aquifer monitoring wells
surrounding Plume 1 indicate this plume is vertically constrained to the perched aquifer
by the Holocene clay and horizontally limited to the Blending Area.

Plume 2

Plume 2 is generally located in the west-central portion of AOI 9. The dissolved phase
petroleum impacts in this area do not appear to be related to a single “source area”, but are
more likely a result of isolated dissolved phase plumes that have co-mingled over time. For the
purpose of the qualitative fate and transport assessment, four major plumes have been
identified in this area:

* Alarger benzene plume centered around well S-112SRTF;

* A smaller benzene plume centered around monitoring well S-115SRTF;
e Alarger MTBE plume centered around monitoring well S-144SRTF; and
* A smaller MTBE plume centered around monitoring well S-115DSRTF.

To evaluate plume stability in Plume 2, benzene and MTBE concentrations versus time were
plotted for wells S-112SRTF, S-113SRTF, S-115SRTF, S-110DSRTF, and S-115DSRTF (Figures |-
7 through I-11). Recent benzene results (October 2016) from S-112SRTF indicate the source
area of the larger benzene plume may be increasing. However, downgradient from S-112SRTF
at S-113SRTF, benzene concentrations exhibit fluctuations, but appear to be stable. Benzene
concentrations trends at S-115SRTF indicate the smaller benzene plume is decreasing.
However, to be conservative in estimating the potential future extent of benzene emanating
from S-115SRTF, a continuous benzene source has been assumed (Appendix D of the RIR
Addendum).

Based on the limited groundwater sampling event in November 2016, the highest
concentration of MTBE within Plume 2 was detected at S-144SRTF. This monitoring well was
installed in September 2016; therefore, this well has only been sampled once. To evaluate the
stability of the MTBE in Plume 2, concentration trend graphs were created for downgradient
monitoring wells S-112SRTF, S-110DSRTF, and S-115DSTRF.  With the exception of S-
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112SRTF, which exhibits increasing MTBE concentrations, these wells indicate the MTBE

plume is stable.

Groundwater isoconcentration maps for benzene and MTBE in the perched, unconfined and
lower aquifers were created using analytical results from the limited groundwater sampling in
November 2016 sampling events (Figures |-2 through [-6). Interpreting the isoconcentration
maps for November 2016, the following summaries can be made for Plume 2:

» |solated LNAPL plumes identified at monitoring wells S-114SRTF and S-122SRTF may
be contributing dissolved phase petroleum impacts to this area.

» Based on the groundwater flow direction maps and isoconcentration maps for benzene
and MTBE, portions of the dissolved plumes may have migrated to the west beyond the
AOQOI 9 property boundary.

To evaluate the potential off-site transport of Plume 2, Stantec performed a quantitative fate
and transport assessment of benzene from Plume 2 (Appendix D of the RIR Addendum).
Based on Stantec’s quantitative assessment, dissolved concentrations of benzene in
groundwater above the MSC may extend beyond the western boundary of AOI 9.

Plume 3

To evaluate plume stability in Plume 3, MTBE concentrations versus time were plotted for
wells S-118DSRTF and S-120DSRTF (Figures I-12 through I-13). Concentrations versus time
plots for these wells indicate the MTBE plume is stable in the unconfined aquifer (S-120D) and
potentially increasing in the lower aquifer (S-118D).

Groundwater isoconcentration maps illustrating MTBE concentrations in the perched,
unconfined and lower aquifers were created using analytical results from the limited
groundwater sampling in November 2016 sampling events (Figures [-2 through I-6).
Interpreting the isoconcentration maps, the following summaries can be made for Plume 3:

« MTBE is present in both aquifers in this area. Evergreen will continue to evaluate head
potentials, water levels, and COC trends in support of the anticipated numerical
modeling.

 The MTBE plume in the unconfined aquifer appears to be stable; however, the extent of
the MTBE plume in the lower aquifer is not well defined and is potentially from off-site
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sources. The source of the MTBE plumes in both aquifers will be evaluated during the

Complex-wide Cleanup Plan, and incorporated in the anticipated numerical modeling.

Potential Receptors

Potential human health and ecological receptors to COCs in groundwater in AOI 9 include:

» Workers in occupied buildings that are not under positive pressure (from vapor intrusion
into indoor air);

» Offsite users of groundwater;

o Offsite workers in occupied buildings that are not under positive pressure (from vapor
intrusion into indoor air); and

» Ecological receptors in Mingo Creek and the Schuylkill River.

Qualitative Fate and Transport Assessment Summary

» Perched groundwater flows radially outward from a potentiometric high point in the east
and eventually converges at the center of AOl 9 towards the hole in the Holocene clay.
Perched groundwater recharges the unconfined aquifer at the western extent of the
perched aquifer, and preferentially where the Holocene clay is absent in the center of
AQI 9. The potentiometric surface of the unconfined aquifer is believed to be artificially
lowered by the pumping in Mingo Creek basin. Due to the pumping in Mingo Creek
basin, recharge of perched groundwater at the center of the AOI, possible groundwater
infiltration into Mingo Avenue Sewer, and the presence of heterogeneous aquifer
material, groundwater flow conditions in the unconfined aquifer are transient, and
subject to differential drawdown throughout AQOI 9.

» Groundwater in the lower aquifer generally flows to the south.
* Al AOI 9 COCs, except for cumene, were detected in groundwater in the November
2016 limited groundwater sampling at concentrations above their respective used-

aquifer, non-residential groundwater MSCs.

» Three dissolved phase petroleum plume areas have been identified with regard to COC
exceedances of PADEP groundwater non-residential MSCs.
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0 Plume 1 is related to residual LNAPL in soil near several historical recovery wells
in the Blending Area located near the southern property boundary. Based on the
limited LNAPL mobility and presence of an underlying clay aquitard (Holocene
clay), contamination from this area is unlikely to migrate any further to reach any

potential receptors.

o Plume 2 is generally located in the west-central portion of AOl 9. The dissolved
phase petroleum impacts in this area do not appear to be related to a single
“source area”, but are more likely a result of isolated dissolved phase plumes
that have co-mingled over time. For the purpose of the qualitative fate and
transport assessment, four major plumes have been identified in this area:

» Alarger benzene plume centered around well S-112SRTF;

» A smaller benzene plume centered around monitoring well S-115SRTF;
»  Alarger MTBE plume centered around monitoring well S-144SRTF; and
= A smaller MTBE plume centered around monitoring well S-115DSRTF.

Isolated LNAPL plumes identified at monitoring wells S-114SRTF and S-122SRTF

may be contributing dissolved phase petroleum impacts to this area. Recent

benzene results (October 2016) from S-112SRTF indicate the source area of the
larger benzene plume may be increasing. However, downgradient wells within this
plume show stable concentration trends. Based on the groundwater flow direction
maps and isoconcentration maps for benzene and MTBE, portions of the dissolved

plumes may have migrated to the west beyond the AOI 9 property boundary. A

quantitative assessment of the potential off-site transport of benzene from Plume 2

is provided in Appendix D.

0 Plume 3 is comprised of MTBE plumes in both the unconfined and lower
aquifers in the southwest portion of AOlI 9. The MTBE plume in the unconfined
aquifer appears to be stable. The extent of the MTBE plume in the lower aquifer
is not well defined and could potentially be from off-site source(s). Based on the
MTBE concentration trends observed during limited sampling events at
monitoring well S-118DSRTF, the MTBE plume in the lower aquifer is potentially
increasing. The potential source(s) of MTBE will be evaluated during the
Complex-wide Cleanup Plan activities and comprehensively modeled to estimate
the future extent of groundwater concentrations.
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Table 2
Existing Well Summary
AOI 9 Remedial Investigation Report
Philadelphia Energy Solutions Facility
Philadelphia, Pennsylvania

Soil Borin Construction Well Construction Details’
Former Well Well Classification Log 9 Detail Date of Well Well Top of Inner Ground Surface T £S Bottom of Depth t
Well ID 2 AOI # Northing Easting Well Type® (Shallow, Intermediate, " " . Completion 5 .. | Casing Elevation 1 op of Screen Screen epth to Screen
ID Available Available Completion Well Diameter (in) Elevation” (ft.) Elevation (ft) N Screen
Deep) (Y/N) (Y/N) Depth (ft. msl) (NAVDSS) Elevation (ft) (ft. bgs) Length (ft.)
(ft. bgs) (NAVDSS) (NAVDSS) (NAVDSS) -bg
AOI - 9 (Schuylkill River Tank Farm)
S-27 SRTE S-27 9 - - Monitoring Well Shallow/Intermediate - - - - - - -~ -~ - - -
S-74 SRTF S-74 9 216177.890 2679161.000 Monitoring Well Shallow/Intermediate Y Y 2/21/86 14 4 14.54 11.99 7.99 -2.01 4 10
S-74D1 SRTF - 9 216087.004 2679175.318 fonitoring Well Deep - - - 86.67 49 12.582 10.851 - - - -
S-74D2 SRTF - 9 6095.384 679122.082 /lonitoring Well Deep Y Y 7/14/09 42 4 13.281 10.669 -21.331 -31.331 32 0
S-75 SRTF S-75 9 5842.410 678408.230 /lonitoring Well Shallow/Intermediate Y Y 2/21/86 15.56 4 11.63 11.05 5.55 -4.45 55 0
S-76 SRTF S-76 9 6803.700 678250.170 /lonitoring Well Shallow/Intermediate/Deep Y Y 2/21/86 14 4 6.96 6.64 2.64 -7.36 4 0
S-76D SRTF — 9 216806.470 2678240.930 Monitoring Well Deep - - - 83.5% 20 8.63 6.51 - — - -
S-77 SRTF S-77 9 217723.800 2678019.110 Monitoring Well Shallow/Intermediate/Deep Y Y 2/20/86 15 4 4.35 3.45 -1.56 -11.65 5 10
S-78 SRTF S-78 9 216834.250 2677723.940 Monitoring Well Shallow/Intermediate/Deep Y Y 2/21/86 14 4 1.5 0.64 -3.36 -13.36 4 10
S-79 SRTF S-79 9 215991.820 2677551.200 Monitoring Well Shallow/Intermediate/Deep Y Y 2/21/86 14.5 4 1.84 1.69 -2.81 -12.81 45 10
S-80 SRTF S-80 9 215206.980 2677375.750 Monitoring Well Shallow/Intermediate/Deep Y Y 2/21/86 15 4 2.57 1.04 -3.71 -13.71 4.75 10
S-81 SRTF S-81 9 216805.680 2677041.990 Monitoring Well Shallow/Intermediate/Deep Y Y 2/21/86 13.26 4 1.46 -0.59 -3.84 -13.84 3.256 10
S-82 SRTF S-82 9 217918.130 2677316.360 Monitoring Well Shallow/Intermediate/Deep Y Y 2/25/86 13 4 1.1 -0.07 -3.07 -13.07 3 10
S-83 SRTF S-83 9 218241.390 2677509.710 Monitoring Well Shallow/Intermediate/Deep Y Y 2/22/86 13 4 2.38 1.27 -1.73 -11.73 3 10
S-109 SRTF - 9 217894.451 2677084.468 Monitoring Well Shallow/Intermediate Y Y 7/1/09 12 2 2.353 0.241 -1.759 -11.759 2 10
S-110 SRTF - 9 217259.253 2676977.149 Monitoring Well Shallow/Intermediate/Deep Y Y 6/22/09 7* 4 3.494 0.941 -1.059 - 2 5*
S-114 SRTF - 9 216434.573 2676977.571 Monitoring Well Shallow/Intermediate/Deep Y Y 6/30/09 15 4 2.159 -0.441 -5.441 -15.441 5 10
S-122 SRTF = 9 216572.738 2677653.397 Monitoring Well Shallow/Intermediate/Deep Y Y 7/1/09 15 4 2.420 1.041 -1.959 -13.959 3 12
S-129 SRTF - 9 216640.251 2678837.061 Monitoring Well Shallow/Intermediate/Deep Y Y 6/24/09 15 4 11.346 8.399 3.399 -6.601 5 10
S-104 SRTF S-104 9 - - Monitoring Well Shallow/Intermediate Y Y 10/3/86 15 4 11.97 15.05 10.05 0.05 5 10
S-105 SRTF S-105 9 215474.480 2676792.830 Monitoring Well Shallow/Intermediate Y Y 10/7/86 12.6 4 1.95 -1.21 -3.71 -13.71 25 10
S-106 SRTF S-106 9 214765.250 2677605.420 Monitoring Well Shallow/Intermediate Y Y 10/2/86 13 4 10.02 7.17 4.17 -5.83 3 10
S-106D SRTF — 9 214778.370 2677609.520 Monitoring Well Deep B B B 91 2© 9.46 7.37 B — B B
S-107 SRFT $-107 9 % Z Monitoring Well Shallow/Intermediate Y Y 11/10/94 15 4 14.48 131 631 -3.69 5 10
S-108 SRTF = 9 218321.234 2677666.572 Monitoring Well Shallow/Intermediate Y Y 6/17/09 12 4 4.313 1.066 -0.934 -10.934 2 10
S-110D SRTF - 9 217259.296 2676986.318 Monitoring Well Deep Y Y 6/23/156 60 4 2670 0.319 -39.681 -569.681 40 20
S-111 SRTF - 9 217432.087 2677273.189 Monitoring Well Shallow/Intermediate/Deep Y Y 6/23/09 15 4 0.776 1.355 -3.645 -13.645 5 10
S-112 SRTF - 9 216983.650 2677255.771 Monitoring Well Shallow/Intermediate/Deep Y Y 6/22/09 12 4 1.615 -1.407 -3.407 -13.407 2 10
S-113 SRTF - 9 216800.094 2676914.895 Monitoring Well Shallow/Intermediate/Deep Y Y 6/19/09 15 4 3.020 0.433 -4.567 -14.567 5 10
S-115 SRTF - 9 216194.161 2676754.377 Monitoring Well Shallow/Intermediate/Deep Y Y 6/4/09 15 4 2.748 0.200 -4.8 -14.8 5 10
S-115D SRTF - 9 216206.278 2676754.860 Monitoring Well Deep Y Y 6/12/16 58 4 2416 -0.300 -38.2995 -568.2995 38 20
S-116 SRTF - 9 215941.827 2676903.275 Monitoring Well Shallow/Intermediate/Deep Y Y 6/4/09 15 4 0.866 -1.682 -6.682 -16.682 5 10
S-117 SRTF - 9 215734.945 2676674.754 Monitoring Well Shallow/Intermediate Y Y 6/3/09 15 4 2873 05623 -4.477 -14.477 5 10
S-118 SRTF - 9 215161.136 2676677.720 Monitoring Well Shallow/Intermediate Y Y 6/3/09 15 4 3.632 1.022 -3.978 -13.978 5 10
S-118D SRTF - 9 215159.799 2676690.243 Monitoring Well Deep Y Y 6/19/16 79.5 4 3.006 0.659 -568.8413 -78.8413 59.5 20
S-119 SRTF = 9 214808.507 2676922.941 Monitoring Well Shallow/Intermediate Y Y 6/11/09 12 4 2.355 -0.619 -1.619 -12.619 1 11
S-120 SRTF - 9 215265.133 2677550.794 Monitoring Well Shallow/Intermediate Y Y 6/5/09 15 4 12.068 9.457 4.457 -5.543 5 10
S-120D SRTF - 9 215267.387 2677542.246 Monitoring Well Deep Y Y 6/12/09 35 4 12.366 9.350 -16.65 -25.65 25 10
S-121 SRTF - 9 215710.024 2677485.962 Monitoring Well Shallow/Intermediate Y Y 6/24/09 15 4 1.009 1.463 -3.537 -13.637 5 10
S-123 SRTF - 9 216789.990 2677861.259 Monitoring Well Shallow/Intermediate/Deep Y Y 6/29/09 10* 4 2420 2.944 -2.056 - 5 5*
S-124 SRTF - 9 216398.433 2677901.078 Monitoring Well Shallow/Intermediate/Deep Y Y 6/11/09 12 4 7.876 4.938 2938 -7.062 2 10
S-125 SRTF - 9 216114.464 2677820.289 Monitoring Well Shallow/Intermediate/Deep Y Y 6/30/09 12 4 7.181 4.626 2626 -7.374 2 10
S-126 SRTF = 9 215066.858 2677909.915 Monitoring Well Shallow/Intermediate/Deep Y Y 6/4/09 15 4 11.829 9.210 4.21 -5.79 5 10
S-127 SRTF - 9 215607.335 2678537.389 Monitoring Well Shallow/Intermediate/Deep Y Y 6/10/09 15 4 12.128 9.541 6.541 -5.459 3 12
S-128 SRTF - 9 216040.095 2678633.585 Monitoring Well Shallow/Intermediate/Deep Y Y 6/10/09 15 4 13.314 10.341 7.341 -4.659 3 12
S-130 SRTF - 9 215634.299 2678986.149 Monitoring Well Shallow/Intermediate/Deep Y Y 6/29/09 12 4 11.413 8.539 6.539 -3.461 2 10
S-131 SRTF - 9 215919.278 2679372.329 Monitoring Well Shallow/Intermediate/Deep Y Y 7/20/09 16 4 8.805 6.468 0.468 -9.5632 6 10
S-132 SRTF - 9 216093.960 2679907.044 Monitoring Well Shallow/Intermediate/Deep Y Y 6/25/09 12 4 8.703 5.969 3.969 -6.031 2 10
S-133 SRTF - 9 218139.769 2678047.078 Monitoring Well Shallow/Intermediate/Deep Y Y 6/8/09 15 4 4.677 2.058 -2.942 -12.942 5 10
S-134 SRTF - 9 217578.495 2678432.568 Monitoring Well Shallow/Intermediate/Deep Y Y 6/18/09 15 4 10.335 10.676 5.676 -4.324 5 10
S-135 SRTF - 9 216461.823 2676810.093 Monitoring Well Shallow Y Y 6/16/156 20 4 2178 -0.589 -5.5886 -20.5886 5 15
S-136 SRTF - 9 218406.192 2677243.791 Monitoring Well Shallow Y Y 7/27/15 15 2 4.951 1.649 0.5489 -13.4511 1 14
MW-1 SRTF MW-1 9 215031.720 2677759.010 Monitoring Well Shallow/Intermediate - - - 16.6° 49 10.08 8.1 - - - -
MW-2 SRTF MW-2 9 215020.030 2677732.090 Monitoring Well Shallow/Intermediate B B B 129 4 7.33 7.71 - - B B
MW-3 SRTF MW-3 9 215010.900 2677753.470 Monitoring Well Shallow/Intermediate - - - - - 9.88 7.22 - - - -
RW-A — 9 215502.450 2676803.040 Recovery Well - Inactive Shallow/Intermediate 11.6% 6° -1.87 -1.42

RW-B - 9 215039.530 2677745.510 Recovery Well - Active Shallow/Intermediate - - - 12.6 6° 7.4 7.78 - - - -
RW-B5 — 9 215112.490 2677731.800 Recovery Well - Inactive Shallow/Intermediate - - - 13.6° 4 7.84 8.52 - - — —
WP-1 - 9 - - Monitoring Well Point Location Shallow/Intermediate Y Y 6/9/92 15 4 5.79 - - - 4 10
WP-10 - 9 215290.938 2682063.085 Monitoring Well Point Location Shallow/Intermediate % Y 6/9/92 15 2 10.16 - - -~ 5 10
WP-2 - 9 - - Monitoring Well Point Location Shallow/Intermediate Y Y 6/9/92 15 4 5.83 = - -~ 5 10
WP-3 - 9 - - Monitoring Well Point Location Shallow/Intermediate Y Y 6/3/92 15 2 516 = - -~ 3 11
WP-4 - 9 - - Monitoring Well Point Location Shallow/Intermediate Y Y 6/3/92 13 2 Z - = - 2 10
WP-5 - 9 - - Monitoring Well Point Location Shallow/Intermediate Y Y 6/3/92 15 2 % - - - 5 9
WP-6 - 9 - - Monitoring Well Point Location Shallow/Intermediate % Y 5/28/92 15 2 Z - - = 5 9
WP-7 - 9 - - Monitoring Well Point Location Shallow/Intermediate Y Y 6/3/92 15 2 Z = - = 5 10
WP-8 - 9 215136.674 2682440.816 Monitoring Well Point Location Shallow/Intermediate Y Y 6/9/92 15 2 6.99 = - -~ 5 10
WP-9 - 9 215223.177 2682225.999 Monitoring Well Point Location Shallow/Intermediate Y Y 6/3/92 15 2 8.57 - = - 5 10
WPA-1 - 9 215456.360 2676796.560 Monitoring Well Point Location Shallow/Intermediate Y Y 2/16/93 12 2 2.73 -1.03 -2.53 -12.53 1.6 10
WPA-2 - 9 215475.790 2676772.670 Monitoring Well Point Location Shallow/Intermediate Y Y 2/16/93 12 2 2.69 -1.93 -3.43 -13.43 1.6 10
WPA-3 = 9 215490.960 2676782.800 Monitoring Well Point Location Shallow/Intermediate Y Y 2/16/93 12 2 3.25 -1.94 -3.44 -13.44 1.6 10
WPA-5 - 9 215578.500 2676815.810 Monitoring Well Point Location Shallow/Intermediate Y Y 2/16/93 12 2 2.48 -1.67 -2.67 -12.67 1 10
WPB-1 - 9 - - Monitoring Well Point Location Shallow/Intermediate Y Y 2/17/93 10.5 2 13.61 - = - 0.5 10
WPB-2 - 9 215057.330 2677705.610 Monitoring Well Point Location Shallow/Intermediate Y Y 2/17/93 12 2 11.3 7.91 591 -4.09 2 10
WPB-3 - 9 214997.260 2677732.580 Monitoring Well Point Location Shallow/Intermediate % Y 2/17/93 12 2 7.16 7.35 5.35 -4.65 2 10
WPB-4 - 9 214999.490 2677774.580 Monitoring Well Point Location Shallow/Intermediate Y Y 2/18/93 12 2 12.9 7.51 5.51 -4.49 2 10
WPB-5 - 9 215114.050 2677727.880 Monitoring Well Point Location Shallow/Intermediate Y Y 2/22/93 12 2 12.32 8.23 6.23 -63.77 2 70
WPB-6 = 9 = = Monitoring Well Point Location Z Z Z Z Z Z Z 11.81 Z Z Z Z
WPB-7 -~ 9 ~ - Monitoring Well Point Location - -~ - -~ - ~ ~ 11.52 Z Z -~ ~

- Data could not be located or determined based on available reports

NOTES:
AOI - Area of Interest
ft. - feet
bgs - below ground surface
in. -inches

I:'Abandoned/destroyed wells.

msl - elevation relative to mean sea leve
1. Well construction details were taken directly from well boring logs provided by Handex, Secor, Aquaterra or collected from available historic reports. Where no well boring logs exist, no well construction or lithologic data is listec
2. Former well IDs were derived from handwritten notes on the logs themselves or the referenced report
3. Well type was chosen based on the formation in which the well was screened. Shallow = screened in Fill/Alluvium; Intermediate = screened in Trenton Gravel; Deep = screened in Farrington Sanc

4. Wells unable to be located.
5. Wells damaged

6. Well completion depth and well diameter obtained from Aquaterras August 2009 gauging event

* Total depth and screen length reflect changes due to the addition of 5-feet of bentonite to monitoring wells S-110 and S-123 in September 2016
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Table 7
Summary of Indoor Air Quality Analytical Results
AOI 9 Remedial Investigations Report Addendum
Philadelphia Energy Solutions Refining Complex
Philadelphia, Pennsylvania

Location Outdoor SR2 Corner Office Loading Dock Office SR9 Loading Dock Office SR9
1/10th OSHA PEL EPA.RSL . EPA. RSL . ACGIH Sample AOI9-AA-16-001 AOI19-Al-16-001 AOI9-Al-16-002 AOI19-Al-16-002-DUP
Analyte CAS Number PADEPVI | oW TWA Cancer Risk = 10” | Cancer Risk = 10° | NIOSH RELs TLvs  |Pate 4/5/2016 4/5/2016 4/5/2016 4/5/2016
HQ=0.1 HQ=0.1 Collected By GHD GHD GHD GHD

Unit Result Q | MDL RL DF Result Q| MDL RL DF Result Q | MDL RL DF Result Q| MDL RL DF
1,2,4-Trimethylbenzene 95-63-6 31 3.1 NS 3.1 3.1 125,000 123,000 ug/m3 1 J 0.98 4.9 1 1.2 J 0.98 4.9 1 ND u 0.98 4.9 1 ND U 0.98 4.9 1
1,2-Dibromoethane 106-93-4 0.2 0.02 153,700 0.2 0.02 346 NS ug/m3 ND u 1.5 7.7 1 ND U 1.5 7.7 1 ND u 1.5 7.7 1 ND U 1.5 7.7 1
1,2-Dichloroethane 107-06-2 4.7 0.47 202,400 3.1 0.47 4,000 40,500 ug/m3 ND U 081 4 1 ND U | 081 4 1 ND U 081 4 1 ND U | 081 4 1
1,3,5-Trimethylbenzene 108-67-8 31 3.1 NS NS NS 125,000 123,000 ug/m3 ND u 0.98 4.9 1 ND U 0.98 4.9 1 ND u 0.98 4.9 1 ND U 0.98 4.9 1
Benzene 71-43-2 16 1.6 3,190 13 1.6 319 1,600 ug/m3 18 J 0.64 3.2 1 13 J 0.64 3.2 1 0.71 J 0.64 3.2 1 0.64 J 0.64 3.2 1
Ethylbenzene 100-41-4 49 4.9 435,000 49 4.9 435,000 86,800 ug/m3 ND u 0.87 4.3 1 29 J 0.87 43 1 ND u 0.87 4.3 1 1.5 J 0.87 43 1
Isopropylbenzene (Cumene) 98-82-8 1,800 180 245,000 180 180 245,000 246,000 ug/m3 ND U 0.98 4.9 1 ND U 0.98 4.9 1 ND U 0.98 4.9 1 ND U 0.98 4.9 1
Methyl Tert-Butyl Ether 1634-04-4 470 47 NS 470 47 NS 180,000 ug/m3 ND u 0.72 3.6 1 ND U 0.72 3.6 1 ND u 0.72 3.6 1 ND U 0.72 3.6 1
Naphthalene 91-20-3 3.6 0.36 50,000 1.3 0.36 50,000 52,000 ug/m3 ND u 2.6 5.2 1 ND U 2.6 5.2 1 ND u 2.6 5.2 1 ND U 2.6 5.2 1
Toluene 108-88-3 22,000 2200 754,000 2,200 2,200 375,000 75,400 ug/m3 33 J 0.75 3.8 1 4.1 0.75 3.8 1 0.88 J 0.75 3.8 1 0.88 J 0.75 3.8 1
Total Xylenes 1330-20-7 440 44 435,000 44 44 435,000 434,000 ug/m3 3.5 J 0.87 4.3 1 14.5 0.87 4.3 1 1.1 J 0.87 4.3 1 7 J 0.87 4.3 1

Note:

PADEP VI- Pennsylvania Department of Environmental Protection Vapor intrusion Screening Value. Indoor Air Statewide Health Standard Non-Residential Vapor Intrusion Screening
Level (November 2016).

OSHA PEL TWA - Occupational Safety and Health Administration Time-Weighted Average Permissible Exposure Limit .

EPA RSL - United States Environmental Protection Agency Industrial Regional Screening Level.

HQ - Hazard Quotient

NIOSH RELs - National Institute for Occupational Safety and Health Recommended Exposure Limits.

ACGIH TLVs - American Conference of Governmental Industrial Hygienists Threshold Limit Value.

The RSL for 1,2,4 and 1,3,5- trimethylbenzene were calculated using the September 2016 final IRIS RfC.

OSHA PELs, NIOSH RELs, and ACGIH TLVs from GHD's Air Data Evaluation Letter (Reference No. 11109626), November 9, 2016.
CAS - Chemical Abstract Registry Number

ug/m3 - Micrograms per cubic meter

Q - Qualifier

MDL - Method detection limit

RL - Reporting limit

DF - Dilution factor

ND - Not detected

NS - No standard

NA - Not analyzed

Qualifiers:

U - Compound analyzed but not detected

D- Diluted Sample

J - Compound detected below below the reporting limit (the value given is an estimate).

Exceedances:
10 | -Result exceeds PA VI
10 - Result exceeds 1/10th PA VI

10| - Result exceeds OSHA PEL TWA
10 - Result exceeds EPA RSL (HQ = 0.1, Target Cancer Risk = 10°)
- Result exceeds EPA RSL (HQ = 0.1, Target Cancer Risk = 10'6)
10 | -Result exceeds NIOSH REL
- Result exceeds ACGIH TLVs
15 - MDL exceeds standard

\\langan.com\data\DT\data6\2574601\Office Data\Reports\Remedial Investigation Reports\AOI 9\RIR\RIR Addendum\PADEP Disapproval AOI 9 RIR Addendum 041817\22\Table 7- VI Results Table_051917 lof1l
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Notes: Figure 5: Geologic Cross Section Location Plan
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Aerial imagery provided by Nearmap.com, dated 7/29/2015.
Sewers may continue beyond extent shown on this figure.
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APPROXIMATE LOCATION OF MINGO AVENUE SEWERS (see notes 5 and 6) INTERCEPTOR SEWER
CLAY | MINGO AVENUE SEWER
TRIPLE SANITARY SEWER DIMENSIONS ~STORMWATER SEWER DIMENSIONS
6'9" W X 5'3" D 80" W X 80" D
6'9" W X 4'3" D CLAY LENS
6'9" W X 7'0" D
APPROXIMATE DEPTH FROM GRADE - 13.5 FEET WEATHERED BEDROCK
—¥__ PERCHED AQUIFER GROUNDWATER SURFACE
m APPROXIMATE LOCATION OF SCHUYLKILL WEST SIDE INTERCEPTOR SEWER (see note 7) W UNGONFINED AQUIFER GROUNDWATER SURFACE
o (DASHED WHERE INFERRED)
E DIMENSIONS: 5 FOOT DIAMETER PIPE
O APPROXIMATE DEPTH FROM GRADE - 28 FEET
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NOTES:
1. GEOLOGIC CROSS-SECTION WAS CREATED FROM THE 3D GEOLOGIC MODEL OF AQOI 9, WHICH WAS GENERATED IN EARTH VOLUMETRIC STUDIO (EVS) SOFTWARE.
2. THE PERCHED AQUIFER AND UNCONFINED AQUIFER GROUNDWATER SURFACES WERE INTERPOLATED IN EVS USING THE GROUNDWATER ELEVATION DATA COLLECTED DURING THE OCTOBER 2016
GAUGING EVENT BY LANGAN.
3. ALL REFERENCED FIGURES PROVIDED BY PA DESIGN ONE CALL OR DIRECTLY FROM PHILADELPHIA WATER DEPARTMENT (PWD).
4. DEPTHS OF SEWERS ARE ASSUMED.
5. ASSUMED THE TRIPLE SANITARY SEWER IS AT THE SAME DEPTH BELOW GRADE AS THE STORWATER SEWER WITH THE SAME CONDUIT WALL THICKNESS.
6. REFERENCES FOR MINGO AVE SEWER:
SEWER PLAN PROVIDED BY PHILADELPHIA WATER DEPARTMENT (PWD)- NO DATE OR TITLE BLOCK PROVIDED ON FIGURE
ESSINGTON AVE BARTRAM AVE TO 70TH STREET. MARCH 15, 1973. SHEETS 3 AND 4 OF 4
CONSTRUCTION OF SEWER IN ESSINGTON AVENUE FROM MINGO AVENUE TO 70TH STREET. CITY OF PHILADELPHIA WATER DEPARTMENT (PWD). DECEMBER 7. 1963.
7. REFERENCES FOR SCHUYLKILL WEST SIDE INTERCEPTOR SEWER:
SEWER PLAN PROVIDED BY PHILADELPHIA WATER DEPARTMENT (PWD)- NO DATE OR TITLE BLOCK PROVIDED ON FIGURE
MINGO CREEK SURGE BASIN AND APPURTENANT WORK CROSS SECTIONS. CITY OF PHILADELPHIA WATER DEPARTMENT (PWD). MAY 10, 1976.
8. APPROXIMATE DEPTH OF SCHUYLKILL WEST SIDE INTERCEPTOR SEWER BASED ON ESTIMATION OF PIPE SLOPE AT THIS LOCATION.
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Aquaterra
Technologles, Inc.

Page 1 of 1

MONITORING WELL LOG: S-110SRTF

PROJECT: Sunoco - Philadelphia Refinery DRILLING CO.: Total Quality Drilling
SITE LOCATION: AOI-9 - SRTF DRILLING METHOD: 6" Hollow Stem Auger
JOB NO.: SAMPLING METHOD: Split Spoon Sampling
LOGGED BY: Shaun Sykes SCREEN/RISER DIAMETER: 4"
DATES DRILLED: 6/22/2009 WELLBORE DIAMETER: 6"
TOTAL DEPTH: 12 ELEVATION: -
Depth OVM WELL WELL
(feet)|  (ppm) | USCS LITHOLOGY COMMENTS | cONSTRUCTION| DIAGRAM
AAAA
0.0 A A A A \|Fill, orange-brown sandy silt,
l A A |slightly moist, no odor \
ANA Sample taken from | 2' PVC Riser :
AN AN 1-2' on 6/1/2009 N
0.5 A A | Orange-brown silty sand, | :
1 AN A slightly moist, no odor g
] =
Cleared to 10, —
backfilled with sand —
5-feet of bentonite was added to monitoring well S-110SRTF in /I —
\ September 2016 to adjust depth to bottom and screen length. =
1 Well now screened from 2'-7". =
-10 =
1.7 10' PVC Screen =
115 Same as above g :
RN



vmiller
Line

vmiller
Text Box
5-feet of bentonite was added to monitoring well S-110SRTF in September 2016 to adjust depth to bottom and screen length. Well now screened from 2'-7'.
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vmiller
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Aquaterra

Technologias, Ine.

Page 1 of 1

MONITORING WELL LOG: S-123SRTF

PROJECT: Sunoco - Philadelphia Refinery DRILLING CO.: Total Quality Drilling
SITE LOCATION: AOI-9 - SRTF DRILLING METHOD: 6" Hollow Stem Auger
JOB NO.: SAMPLING METHOD: Split Spoon Sampling
LOGGED BY: Shaun Sykes SCREEN/RISER DIAMETER: 4"
DATES DRILLED: 6/29/2009 WELLBORE DIAMETER: 6"
TOTAL DEPTH: 158 ELEVATION: -
Depth OVM WELL WELL
(feet)|  (ppm) | YUSCS LITHOLOGY COMMENTS | CONSTRUCTION| DIAGRAM
. A ,
A A A A
1 A A A A |
A A |Asphalt & gravel, fill No 2' sample - 5' PVC Riser ‘
AN A Asphalt
] A AN |
|
|
| 11:
A1
111
Bl |
] Cleared to 10/, =k
backfilled with sand =
i 5-feet of bentonite was added to monitoring well S-123SRTF in ;
September 2016 to adjust depth to bottom and screen length. =l
Well now screened from 5'-10'. ;
e 7/ /0//) Medium brown, fine sandy clay, 10' PVC Screen ;;-
70/ ) wet, strong odor T
11120 /"7 fMedium brown, fine sand and =
| 987 L =
1801 LS =|
1302 telepsenete] Medium brown, mixed sands, ;
“ieeeeneieiei] trace clay, wet, odors ~'=f
teteieteerele] Same as above TS
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Figure I-7
Plume 2
Benzene and MTBE Concentration Trends at Well S-112SRTF
AOI 9 Remedial Investigation Report Addendum
PES Philadelphia Refining Complex
Philadelphia, PA
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Notes:

Legend 1. Analytical data was obtained from March 2015,

August 2015, November 2015, and November 2016
Benzene sampling events.

_____ . ug/l = microgram per liter.

MTBE . MTBE = methyl tertiary butyl ether.
Groundwater Elevation . Concentrations are displayed on a log-10 scale.

. Groundwater elevations were obtained from May 2015,
August 2015, November 2015, May 2016, August 2016,
and October 2016 gauging events.

6. ft amsl = feet above mean sea level.

A wN

\langan.comDatalnvestigation Reports 9and Transport ModelingWorking FilesFiles Page 1 of 1



Figure I-8
Plume 2
Benzene and MTBE Concentration Trends at Well S-113SRTF
AOI 9 Remedial Investigation Report Addendum
PES Philadelphia Refining Complex
Philadelphia, PA

1000 — — -7
i 75
100 —
— N 3
— e
B ®©
= — 8 £
3 . §
S <
= ] | O
[ 10 - m
o 7 5
3 g
o | — -85 3
S 5
B S
e
B | o
1 —
: 7 '9
0.1 ‘ ‘ -9.5
7/6/09 4/1/12 12/27/14 9/22/117

Date

Notes:
Legend 1. Analytical data was obtained from August 2009,
March 2015, August 2015, November 2015,
Benzene and November 2016 sampling events.
_____ . ug/l = microgram per liter.
MTBE . MTBE = methyl tertiary butyl ether.
Groundwater Elevation . Concentrations are displayed on a log-10 scale.
. Groundwater elevations were obtained from May 2011,
May 2012, March 2013, May 2014, May 2015,
August 2015, November 2015, May 2016, August 2016,
and October 2016 gauging events.
6. ft amsl = feet above mean sea level.
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Figure I-9
Plume 2
Benzene Concentration Trend at Well S-115SRTF
AOI 9 Remedial Investigation Report Addendum
PES Philadelphia Refining Complex
Philadelphia, PA
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Notes:
1. Analytical data was obtained from August 2009,
Legend March 2015, August 2015, November 2015,
Benzene and November 2016 sampling events.
) 2. ug/l = microgram per liter.
Groundwater Elevation 3. Groundwater elevations were obtained from May 2011,

May 2012, March 2013, May 2014, May 2015,
August 2015, November 2015, May 2016, August 2016,
and October 2016 gauging events.

4. ft amsl = feet above mean sea level.
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Figure I-10
Plume 2
MTBE Concentration Trend at Well S-110DSRTF
AOI 9 Remedial Investigation Report Addendum
PES Philadelphia Refining Complex
Philadelphia, PA
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Legend 1. Analytical data was obtained from August 2015,
9 November 2015,and November 2016 sampling events.
————— MTBE . ug/l = microgram per liter.

HON

. MTBE = methyl tertiary butyl ether.

. Groundwater elevations were obtained from August 2015,
November 2015, May 2016, August 2016, and
October 2016 gauging events.

5. ft amsl = feet above mean sea level.
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Figure I-11
Plume 2
MTBE Concentration Trend at Well S-115DSRTF
AOI 9 Remedial Investigation Report Addendum
PES Philadelphia Refining Complex
Philadelphia, PA
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Legend 1. Analytical data was obtained from August 2015,

November 2015,and November 2016 sampling events.

————— MTBE
Groundwater Elevation

2. ug/l = microgram per liter.

3. MTBE = methyl tertiary butyl ether.

4. Groundwater elevations were obtained from August 2015,
November 2015, May 2016, August 2016, and
October 2016 gauging events.

5. ft amsl = feet above mean sea level.
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Figure 1-12
Plume 3
MTBE Concentration Trend at Well S-118DSRTF
AOI 9 Remedial Investigation Report Addendum
PES Philadelphia Refining Complex
Philadelphia, PA
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1. Analytical data was obtained from August 2015,
November 2015,and November 2016 sampling events.

2. ug/l = microgram per liter.

3. MTBE = methyl tertiary butyl ether.

4. Groundwater elevations were obtained from August 2015,
November 2015, May 2016, August 2016, and
October 2016 gauging events.

5. ft amsl = feet above mean sea level.
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Figure I-13
Plume 3
MTBE Concentration Trend at Well S-120DSRTF
AOI 9 Remedial Investigation Report Addendum
PES Philadelphia Refining Complex
Philadelphia, PA
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Legend 1. Analytical data was obtained from March 2015,
August 2015, November 2015, and
————— MTBE November 2016 sampling events.
. 2. ug/l = microgram per liter.
Groundwater Elevation 3. MTBE = methyl tertiary butyl ether.

4. Groundwater elevations were obtained from May 2015,
August 2015, November 2015, May 2016, August 2016,
and October 2016 gauging events.

5. ft amsl = feet above mean sea level.
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LANGAN Technical Memorandum

300 Kimball Drive  Parsippany, NJ 07054 T: 973.560.4900 F:973.560.4901

To: Valentina Miller, Staff Engineer
From: Kevin Nelson, Staff Chemist
Date: May 18, 2017

Re: Data Usability Assessment

PES Philadelphia Refinery, AOI-9 Soil
3144 Passyunk Avenue, Philadelphia, Pennsylvania
Langan Project No.: 2574601

This memorandum presents the findings of an analytical data validation of ten percent of the
data generated from the analysis of twenty-one soil samples collected on August 25 and 26 and
September 9, 2016 by Aquaterra at the PES Philadelphia site. The samples were analyzed by
Pace Analytical Laboratories, Inc. located in Greensburg, Pennsylvania (PADEP registration #68-
00282) for volatile organic compounds (VOCs), metals, semi-volatile organic compounds
(SVOCs) and percent moisture using the analytical methods specified below:

e 1,2-Dibromoethane (EDB) and 1,2-Dibromo-3-chloropropane (DBCP) by USEPA Method
8011, EDB and DBCP by Microextraction and Gas Chromatography

e VOCs by USEPA Method 8260B, VOCs by Gas-Chromatography/Mass-Spectrometry
(GC/MS)

e SVOCs by USEPA Method 8270 by SIM, SVOCs by GC/MS

e Dissolved Lead (Pb) by USEPA Method 6010B, Inductively Coupled Plasma-Atomic
Emission Spectrometry

e Percent Moisture (%M) by ASTM D2974-87, Standard Test Method for Moisture, Ash
and Organic Matter of Peat and Other Organic Soils

Table 1, below, summarizes the laboratory and client sample identification numbers, sample
collection dates, and analytical parameters subject to review from the data package selected to

meet the ten percent review criteria.

TABLE 1: SAMPLE SUMMARY

Lab Sample . Sample Analytical
SDG Client Sample ID
ID Date Parameters
VOCs, SVOCs,
30194418 30194418001 S-142SRTF_1.5-2_082616 8/26/16
Lead, %M
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Lab Sample . Sample Analytical
SDG Client Sample ID

1D Date Parameters

30194418 | 30194418002 S-142SRTF_4.5-5_082616 8/26/16 VOCs, SVOCs,
Lead, %M

30194418 | 30194418003 S-144SRTF_1.5-2_082616 8/26/16 VOCs, SVOCs,
Lead, %M

30194418 | 30194418004 S-144SRTF_7-7.5_082616 8/26/16 VOCs, SVOCs,
Lead, %M

30194418 | 30194418005 DUP-001 8/26/16 VOCs, SVOCs,
Lead, %M

30194418 30194418006 S-145SRTF_1.5-2_082616 8/26/16 VOCs, SVOCs,
Lead, %M

30194418 30194418007 S-145SRTF_7.5-8_082616 8/26/16 VOCs, SVOCs,
Lead, %M

30194418 | 30194418008 FB-001 8/26/16 | VOCs, SVOCs, Lead
30194418 | 30194418009 TRIP BLANK 8/26/16 VOCs, SVOCs

Validation Overview

The acceptable ranges of accuracy are method and matrix specific and are defined within the
published analytical test methods specified in the section above. In addition to the published
methodologies, the following USEPA guidance documents were also used to review the

laboratory data:

¢ National Functional Guidelines for Superfund Organic Methods Data Review (January
2017, EPA-540-R-2017-002)

e National Functional Guidelines for Inorganic Superfund Methods Data Review (January
2017, EPA-540-R-2017-001)

This data usability assessment was performed in accordance with the specifics of the analytical
methods. This review includes reconstruction of the analytical data to verify that data are easily
traceable and sufficiently complete to permit logical reconstruction by a qualified individual
other than the originator. Items subject to review in this memorandum include holding times,
sample preservation, laboratory blanks, laboratory control samples, system monitoring
compounds, matrix spike/spike duplicate recoveries, laboratory duplicates, trip blanks, field
blanks, field duplicates and overall system performance.

LANGAN
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As a result of the review process, the following qualifiers may be assigned to the data in
accordance with the USEPA's guidelines and best professional judgment:

R - The sample results are unusable due to the quality of the data generated because

certain criteria were not met. The analyte may or may not be present in the sample.

J-The analyte was positively identified and the associated numerical value is the

approximate concentration of the analyte in the sample.

UJ - The analyte was not detected at a level greater than or equal to the reporting limit
(RL); however, the reported RL is approximate and may be inaccurate or imprecise.

U - The analyte was analyzed for, but was not detected at a level greater than or equal to
the level of the RL or the sample concentration for results impacted by blank

contamination.

NJ - The analysis indicates the presence of an analyte that has been "tentatively identified"

and the associated numerical value represents its approximate concentration.

If any validation qualifiers are assigned these qualifiers should supersede any laboratory-applied
qualifiers. Data that is not qualified as a result of this data validation is considered acceptable
on the basis of the items specified for review. Data that is qualified as “R" are not sufficiently
valid and technically supportable to be used for data interpretation. Data that is otherwise
qualified due to minor data quality anomalies are usable, as qualified.

VALIDATOR-APPLIED QUALIFICATION

: : Validator
Client Sample ID Analysis Analyte CAS # -

Qualifier
DUP-001 SVOCs Benzo(a)pyrene 50-32-8 uJ
DUP-001 SVOCs Benzo(b)fluoranthene 205-99-2 uJ
DUP-001 SVOCs Benzol(g,h,i)perylene 191-24-2 uJ
DUP-001 SVOCs Phenanthrene 85-01-8 J
S145SRTF_1.5-2_082616 SVOCs Benzo(a)pyrene 50-32-8 uJ
S145SRTF_1.5-2_082616 SVOCs Benzo(b)fluoranthene 205-99-2 uJ
S145SRTF_1.5-2_082616 SVOCs Benzol(g,h,i)perylene 191-24-2 uJ

LANGAN
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MAJOR DEFICIENCIES:
Major deficiencies include those that grossly impact data quality and necessitate the rejection
of results. No major deficiencies were identified.

MINOR DEFICIENCIES:
Minor deficiencies include anomalies that directly impact data quality but do not result in
unusable data. The section below describes the minor deficiencies that were identified.

SVOCs by USEPA Method 8270 by SIM:

e The internal standards naphthalene-d8 and phenanthrene-d10 were recovered below the
lower control limit in sample 30194418005 (48.2% and 48.9%, respectively). The
associated results are qualified as “J” or “UJ" based on potential high bias.

e The internal standard perylene-d12 was recovered below the lower control limit in
sample 30194418006 (47.1%). The associated results are qualified as “J” or “"UJ"
based on potential high bias.

e The internal standards naphthalene-d8 and perylene-12 were recovered below the lower
control limit in sample 30194418006 (45.1% and 45.2%). The associated results are
qualified as “J"” or “UJ" based on potential high bias.

e The internal standard perylene-d12 was recovered below the lower control limit in
sample 30194418005 (45.5%). The associated results are qualified as “J" or "UJ”
based on potential high bias.

OTHER DEFICIENCIES:
Other deficiencies include anomalies that do not directly impact data quality. The section below
describes the other deficiencies that were identified.

VOCs by USEPA Method 8260B:

e The trip blank displayed a positive detection for 1,2,4-trimethylbenzene at a
concentration of 1.2 ug/L. The associated results were either non-detect or greater than

ten times the blank contamination. No qualification is necessary.

LANGAN
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SVOCs by USEPA Method 8270 by SIM

e The internal standard naphthalene-d8 was recovered below the lower control limit in
sample 30194418004 (49.9%). The sample was reanalyzed and the internal standards
met the method performance criteria; no qualification is necessary.

Metals by USEPA Method 6010B:

e The MS recovery for matrix spike sample 1137923 exhibited a percent recovery below
the lower control limit for lead (68%). The sample used for the MS did not originate
from the site; no qualification is necessary.

e The duplicate for laboratory duplicate 1137922 exhibited a relative percent difference
greater than the control limit for lead (22%). The sample used as the duplicate did not
originate from the site; no qualification is necessary.

e The MS/MSD 1136692/1136693 exhibited percent recoveries and RPDs outside the
acceptable control limits. The parent sample did not originate from the site; no
qualification is necessary.

e The serial dilution 1138528SD exhibited a percent difference greater than the control
limit for lead (13.4%). The parent sample did not originate from the site; no qualification
iS necessary.

COMMENTS:

On the basis of this evaluation, the laboratory appears to have followed the specified analytical
methods with the exception of errors discussed above. If a given fraction is not mentioned
above, that means that all specified criteria were met for that parameter. All laboratory data
packages met the method requirements and all sample holding times were met.

The field duplicate DUP-001 and parent sample S-144SRTF_7-7.5_082616 met the method

performance criteria.

All data are considered usable. In addition, completeness, defined as the percentage of

analytical results that are judged to be valid, is 100%.

LANGAN
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Signed,
L/
/
/

Kevin Nelson
Staff Chemist

LANGAN



LANGAN Technical Memorandum
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To: Valentina Miller, Staff Engineer
From: Kevin Nelson, Staff Chemist
Date: May 18, 2017

Re: Data Usability Assessment

PES Philadelphia Refinery, AOI-9 Groundwater
3144 Passyunk Avenue, Philadelphia, Pennsylvania
Langan Project No.: 2574601

This memorandum presents the findings of an analytical data validation of ten percent of the
data generated from the analysis of thirty-five groundwater samples collected on November 8
through 11, 2016 by Aquaterra at the PES Philadelphia site. The samples were analyzed by
Pace Analytical Laboratories, Inc. located in Greensburg, Pennsylvania (PADEP registration #68-
00282) for volatile organic compounds (VOCs), metals, and semi-volatile organic compounds
(SVOCs) using the analytical methods specified below:

e 1,2-Dibromoethane (EDB) and 1,2-Dibromo-3-chloropropane (DBCP) by USEPA Method
8011, EDB and DBCP by Microextraction and Gas Chromatography

e VOCs by USEPA Method 8260B, VOCs by Gas-Chromatography/Mass-Spectrometry
(GC/MS)

e SVOCs by USEPA Method 8270 by SIM, SVOCs by GC/MS

e Dissolved Lead (Pb) by USEPA Method 6010B, I/nductively Coupled Plasma-Atomic
Emission Spectrometry

Table 1, below, summarizes the laboratory and client sample identification numbers, sample
collection dates, and analytical parameters subject to review from the data package selected to
meet the ten percent review criteria.

TABLE 1: SAMPLE SUMMARY

Lab Sample . Sampl Analytical
SDG Client Sample ID
ID e Date Parameters
30202105 30202105001 S-143SRTF-20161108-WG 11/8/16 VOCs, SVOCs, Pb
30202105 | 30202105002 S-138SRTF-20161108-WG 11/8/16 | vOCs, SVOCs, Pb
30202105 30202105003 AOQI9-EQUIPMENTBLANK-20161108 11/8/16 VOCs, SVOCs, Pb
30202105 | 30202105004 AOI9-FIELDBLANK-20161108 11/8/16 | vOCs, SVOCs, Pb
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Lab Sample . Sampl Analytical
SDG Client Sample ID
ID e Date Parameters
30202105 | 30202105005 S-106DSRTF-20161108-WG 11/8/16 | vOCs, SVOCs, Pb
30202105 | 30202105006 S-120DSRTF-20161109-WG 11/9/16 | vOCs, SVOCs, Pb
30202105 | 30202105007 S118DSRTF-20161109-WG 11/9/16 | voOCs, SVOCs, Pb
30202105 | 30202105008 S-115DSRTF-20161109-WG 11/9/16 | vOCs, SVOCs, Pb
30202105 | 30202105009 S144SRTF-20161109-WG 11/9/16 | vOCs, SVOCs, Pb
30202105 | 30202105010 S-110DSRTF-20161109-WG 11/9/16 | voCs, SVOCs, Pb
30202105 | 30202105011 AOI90EQUIPMENTBLANK-20161109 11/9/16 | vOCs, SVOCs, Pb
30202105 | 30202105012 AOI9-FIELDBLANK-20161109 11/9/16 | voCs, SVOCs, Pb

Validation Overview

The acceptable ranges of accuracy are method and matrix specific and are defined within the
published analytical test methods specified in the section above. In addition to the published
methodologies, the following USEPA guidance documents were also used to review the
laboratory data:

¢ National Functional Guidelines for Superfund Organic Methods Data Review (January
2017, EPA-540-R-2017-002)

e National Functional Guidelines for Inorganic Superfund Methods Data Review (January
2017, EPA-540-R-2017-001)

This data usability assessment was performed in accordance with the specifics of the analytical
methods. This review includes reconstruction of the analytical data to verify that data are easily
traceable and sufficiently complete to permit logical reconstruction by a qualified individual
other than the originator. Items subject to review in this memorandum include holding times,
sample preservation, laboratory blanks, laboratory control samples, system monitoring
compounds, matrix spike/spike duplicate recoveries, laboratory duplicates, equipment blanks,
field blanks and overall system performance.

As a result of the review process, the following qualifiers may be assigned to the data in

accordance with the USEPA’s guidelines and best professional judgment:

R - The sample results are unusable due to the quality of the data generated because

certain criteria were not met. The analyte may or may not be present in the sample.

LANGAN
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J-The analyte was positively identified and the associated numerical value is the

approximate concentration of the analyte in the sample.

UJ - The analyte was not detected at a level greater than or equal to the reporting limit

(RL); however, the reported RL is approximate and may be inaccurate or imprecise.

U - The analyte was analyzed for, but was not detected at a level greater than or equal to
the level of the RL or the sample concentration for results impacted by blank

contamination.

NJ - The analysis indicates the presence of an analyte that has been "tentatively identified"

and the associated numerical value represents its approximate concentration.

If any validation qualifiers are assigned these qualifiers should supersede any laboratory-applied
qualifiers. Data that is not qualified as a result of this data validation is considered acceptable
on the basis of the items specified for review. Data that is qualified as “R" are not sufficiently
valid and technically supportable to be used for data interpretation. Data that is otherwise
qualified due to minor data quality anomalies are usable, as qualified.

VALIDATOR-APPLIED QUALIFICATION

. Analys Validator
Client Sample ID . Analyte CAS # -
is Qualifier
S-143SRTF-20161108-WG VOCs EDB 106-93-4 uJ
S-138SRTF-20161108-WG VOCs EDB 106-93-4 uJ
AOI9-EQUIPMENTBLANK-20161108 VOCs EDB 106-93-4 uJ
AQOI9-FIELDBLANK-20161108 VOCs EDB 106-93-4 uJ
S-106DSRTF-20161108-WG VOCs EDB 106-93-4 uJ
S-120DSRTF-20161109-WG VOCs EDB 106-93-4 uJ
S118DSRTF-20161109-WG VOCs EDB 106-93-4 uJ
S-115DSRTF-20161109-WG VOCs EDB 106-93-4 uJ
S144SRTF-20161109-WG VOCs EDB 106-93-4 uJ
S-110DSRTF-20161109-WG VOCs EDB 106-93-4 uJ
AOISOEQUIPMENTBLANK-20161109 VOCs EDB 106-93-4 uJ
AOI9-FIELDBLANK-20161109 VOCs EDB 106-93-4 uJ
S-143SRTF-20161108-WG SVOCs Naphthalene 91-20-3 U (0.10)
S-138SRTF-20161108-WG SVOCs Naphthalene 91-20-3 U (0.12)
AOI9-EQUIPMENTBLANK-20161108 SVOCs Naphthalene 91-20-3 U (0.10)
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. Analys Validator
Client Sample ID : Analyte CAS # »
is Qualifier

AOQOI9-FIELDBLANK-20161108 SVOCs Naphthalene 91-20-3 U (0.10)

S-106DSRTF-20161108-WG SVOCs Naphthalene 91-20-3 U (0.10)

S118DSRTF-20161109-WG SVOCs Naphthalene 91-20-3 U (0.10)

S-115DSRTF-20161109-WG SVOCs Naphthalene 91-20-3 U (0.10)

S144SRTF-20161109-WG SVOCs Naphthalene 91-20-3 U (0.10)

S-110DSRTF-20161109-WG SVOCs Naphthalene 91-20-3 U (0.10)

AOI9OEQUIPMENTBLANK-20161109 SVOCs Naphthalene 91-20-3 U (0.10)

AOI9-FIELDBLANK-20161109 SVOCs Naphthalene 91-20-3 U (0.10)
S-115DSRTF-20161109-WG SVOCs Anthracene 120-12-7 J
S-115DSRTF-20161109-WG SVOCs Benzo(a)anthracene 56-55-3 uJ
S-115DSRTF-20161109-WG SVOCs Benzo(a)pyrene 50-32-8 uJ
S-115DSRTF-20161109-WG SVOCs Benzo(b)fluoranthene 205-99-2 uJ
S-115DSRTF-20161109-WG SVOCs | Benzo(g,h,iperylene 191-24-2 uJ
S-115DSRTF-20161109-WG SVOCs Chrysene 218-01-9 uJ
S-115DSRTF-20161109-WG SVOCs Fluorene 86-73-7 uJ
S-1156DSRTF-20161109-WG SVOCs Phenanthrene 85-01-8 uJ
S-115DSRTF-20161109-WG SVOCs Pyrene 129-00-0 uJ

MAJOR DEFICIENCIES:
Major deficiencies include those that grossly impact data quality and necessitate the rejection
of results. No major deficiencies were identified.

MINOR DEFICIENCIES:
Minor deficiencies include anomalies that directly impact data quality but do not result in
unusable data. The section below describes the minor deficiencies that were identified.
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EDB and DBCP by USEPA Method 8011:

e The CCV analyzed on 11/16/16 at 21:34 exhibited a low RRF for 1,2-dibromoethane
(0.00674). The associated results in samples 30202105001 through 30202105006 are
qualified as “UJ" based on potential indeterminate bias.

e The CCV analyzed on 11/17/16 at 1:44 exhibited a low RRF for 1,2-dibromoethane
(0.00697). The associated results in samples 30202105001 through 30202105012 are
qualified as “"UJ” based on potential indeterminate bias.

e The CCV analyzed on 11/17/16 at 5:54 exhibited a low RRF for 1,2-dibromoethane
(0.006971). The associated results in samples 30202105006 through 30202105012 are
qualified as “UJ"” based on potential indeterminate bias.

SVOCs by USEPA Method 8270 by SIM:

¢ The method blank for batch 240304 displayed a positive detection for naphthalene at a
concentration of 0.040 pg/L. The associated positive detections less than the reporting
limit in samples 30202105001 through 30202105012 are qualified as “U"” based on
potential high bias.

e The surrogate terphenyl-d14 was recovered below the lower control limit (i.e. 58%) in
sample 30202105008 (48%). The associated results are qualified as “J" or “UJ" based
on potential low bias.

OTHER DEFICIENCIES:
Other deficiencies include anomalies that do not directly impact data quality. The section below
describes the other deficiencies that were identified.

EDB and DBCP by USEPA Method 8011:

e The initial calibration verification (ICV) analyzed on 11/15/16 at 22:01 exhibited a percent
difference greater than the control limit for 1,2-dibromoethane (-42.9103%). The same
ICV also exhibited a low RRF for the same compound (0.003996). This calibration is not
associated with any investigative samples; no qualification is necessary.

e The CCV analyzed on 11/15/2016 at 22:01 exhibited %Ds greater than the control limit
for 1,2-dibromoethane (-42.9%) and 1,2-dibromo-3-chloropropane (-46.6%). The same
CCV also exhibited low RRFs and EDB and DBCP (0.00400 and 0.00374, respectfully).
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This calibration is not associated with any investigative samples; no qualification is

necessary.

SVOCs by USEPA Method 8270 by SIM:

e The equipment blank collected on 11/8/2016 displayed a positive detection for
naphthalene at a concentration of 0.047 ug/L. This positive detection is also present in
the method blank; this result has been qualified as “U".

e The field blank collected on 11/8/2016 displayed a positive detection for naphthalene at
a concentration of 0.045 pg/L. This positive detection is also present in the method
blank; this result has been qualified as “U".

e The equipment blank collected on 11/9/2016 displayed a positive detection for
naphthalene at a concentration of 0.040 ug/L. This positive detection is also present in
the method blank; this result has been qualified as “U".

e The field blank collected on 11/9/2016 displayed a positive detection for naphthalene at
a concentration of 0.041 pg/L. This positive detection is also present in the method
blank; this result has been qualified as “U".

Metals by USEPA Method 6010B:

e The field blank taken on 11/8/2016 displayed a positive detection for dissolved lead at a
concentration of 80.2 pg/L. The associated results are all non-detections; no qualification

iS necessary.

COMMENTS:

On the basis of this evaluation, the laboratory appears to have followed the specified analytical
methods with the exception of errors discussed above. If a given fraction is not mentioned
above, that means that all specified criteria were met for that parameter. All laboratory data
packages met the method requirements and all sample holding times were met.

All data are considered usable. In addition, completeness, defined as the percentage of

analytical results that are judged to be valid, is 100%.

LANGAN



Data Usability Assessment

Technical PES Philadelphia Refinery, AOI-9 Groundwater
3144 Passyunk Avenue, Philadelphia, Pennsylvania
—<—Q3°—.m=ﬁ—=3 Langan Project No.: 2574601
May 18, 2017- Page 7 of 7

Signed,

K

Kevin Nelson
Staff Chemist
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