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Appendix A: Technical Memoranda Documenting Field Activities



TECHNICAL MEMORANDUM

TEST PITTING - PHASE 1 REMEDIAL INVESTIGATION FOR OPERABLE UNIT 2 FOR
GREAT KILLS PARK SITE, GATEWAY NATIONAL RECREATION AREA, STATEN
ISLAND, NEW YORK

Draft: February 22, 2019
This Technical Memorandum presents test pitting methods, results, and conclusions.

As part of Phase I RI for OU2, the AECOM-Tidewater JV conducted test pitting using manual methods including
hand auger, long-handle post-hole digger, and long-handle shovel, and mechanized equipment involving a track-
mounted hydraulic excavator (excavator) with a two foot-wide bucket to delineate the lateral extent of waste fill
adjacent to three test pitting areas (Figure 1):

e Test Pitting Area 1: Hylan Boulevard Drainage Channel;
e Test Pitting Area 2: Buffalo Street Corridor Margin; and
e Test Pitting Area 3: National Park Service (NPS) Development!/Beach Margin.

Manual methods were used in Area 1 along Hylan Boulevard because there were certain areas that prevented the use
an excavator due to access, vegetation (thick), and terrain (steep) constraints. The excavator was used in other Area
1 areas and in Areas 2 and 3 where access, terrain or vegetation was not an issue.

Within the three test pitting areas, the JV performed a total of 10 transects with a total of 39 test pits. During testing
pitting, the JV surveyed the location of each test pit with a GPS unit, visually inspected the encountered materials,
and photographed each test pit. Test Pit Logs were used to document information and noted the presence of waste
fill or other geologic materials. The Test Pit Logs are included in ATTACHMENT A. Visual inspection of the
geologic material in the shallow subsurface (less than five feet below ground surface) focused on identifying:

1) Waste fill including potentially hazardous materials (e.g., drums, paint cans, etc.), incinerator residue (slag),
coal fired boiler ash (pieces of un-burnt coal), other debris (glass, rubber, porcelain, and metal, etc.), soil
amendment, construction debris, and/or medical waste.

2) Hydraulic fill consisting of reddish brown well graded fine to course sand with little (percentage) fines (clay
and silt);

3) Native deposits including: glacial till, (consisting of reddish brown compact firm to hard sand, silt, and clay
matrix with scattered subrounded to rounded fine to medium gravel); and Holocene deposit (consisting of
mottled gray to brown silt to clay with sand); and

4) Other geologic materials including: reworked glacial material (excavated as part of the Hylan Drainage
Channel and placed on the bank of Hylan Drainage Channel), and recent fill (due to filling along Hylan
Boulevard).

During test pitting activities and to ensure worker health and safety, three different monitors were used to monitor
for the presence of certain gases, volatile organic compounds (VOCs), and gamma radiation. The three monitors
were: 1) an AreaRAE Wireless Gas Detection system to monitor for the presence of methane and hydrogen sulfide
gas; 2) a photoionization detector to monitor for the presence of VOCs; and 3) a 3-inch x 3-inch Sodium lodide
(Nal) detector to monitor gamma radiation levels (count rates). No methane, hydrogen sulfide, or VOCs were
detected. Count rates (ranging from 14,000 counts per minute (CPM) to 34,000 CPM)? were recorded at respective

! Development refers to the facilities constructed by National Park (and formerly New York City) including the beach house,
maintenance/ranger station, parking lots and field station structures.
2 At total of 19 count-rate measurements were recorded ranging from 14K CPM to 34K CPM. This set of count rates had an
average count rate of 18K CPM with a standard deviation of 5K CPM.



test pit locations and these count rates are included in the Test Pit Logs. Table 1 summarizes the materials

encountered in each of the test pits conducted in the three different test pitting areas.

Table 1- Summary of Test Pits and Materials Encountered

Transect Test Pit No.

Test Pitting Area

Material Encountered

Area 1: Hylan Drainage Channel and Buffalo

TPOOD1A Street Corridor Margin Glacial Till
TPO0O1B Area 1: Hylan Drainage Channelland Buffalo Hydraulic Fill
Street Corridor Margin
TPOO02A Area 1: Hylan Drainage Channel Recent Flg;F:/c:itHolocene
TP0002B Area 1: Hylan Drainage Channel Waste Fill (Slag)
TP0002C Area 1: Hylan Drainage Channel Waste Fill
TPOOO03A Area 1: Hylan Drainage Channel Glacial Till
TPO0O03B Area 1: Hylan Drainage Channel Waste Fill
TP0003C Area 1: Hylan Drainage Channel Reworked Glacial Till
TPOO04A Area 1: Hylan Drainage Channel Reworked Glacial Till
TP0004B Area 1: Hylan Drainage Channel Waste Fil Mi);inlith Hydraulic
TPOOO5A Area 2: Buffalo Street Corridor Margin Hydraulic Fill
TPO0OO5B Area 2: Buffalo Street Corridor Margin Hydraulic Fill
TP0O005C Area 2: Buffalo Street Corridor Margin Hydraulic Fill
TPO0O0O5D Area 2: Buffalo Street Corridor Margin Hydraulic Fill
TPOOOSE Area 2: Buffalo Street Corridor Margin Hydraulic F-iII oyerlying
Glacial Till
TPOOOSF Area 2: Buffalo Street Corridor Margin Reworked Glacial Till
TP0O005G Area 2: Buffalo Street Corridor Margin Waste Fill
TPOOOSH Area 2: Buffalo Street Corridor Margin Reworked Glacial Till
TPOOOSI Area 2: Buffalo Street Corridor Margin Reworked Glacial Till
TPOOO6A Area 2: Buffalo Street Corridor Margin Hydraulic Fill
TP0006B Area 2: Buffalo Street Corridor Margin Hydraulic Fill
TP0O006C Area 2: Buffalo Street Corridor Margin Hydraulic Fill
TP0O006D Area 2: Buffalo Street Corridor Margin Hydraulic Fill with Waste Fill
TPOOOG6E Area 2: Buffalo Street Corridor Margin Hydraulic Fill
TPOOO7A Area 3: NPS Development/Beach Margin Hydraulic Fill
TP0O007B Area 3: NPS Development/Beach Margin Hydraulic Fill
TP0007C Area 3: NPS Development/Beach Margin Hydraulic Fill
TP0O007D Area 3: NP Development/Beach Margin Hydrf:;';il)lfl W:STZIEig”Thm
TPOOO7E Area 3: NPS Development/Beach Margin Waste Fill
TPOOOSA Area 3: NPS Development/Beach Margin Waste Fill
TP0O008B Area 3: NPS Development/Beach Margin Waste Fill
TP0008C Area 3: NPS Development/Beach Margin Hydraulic Fill with Waste Fill
TP0O008D Area 3: NPS Development/Beach Margin Hydraulic Fill
TPOO09A Area 3: NPS Development/Beach Margin gssiin;rc?viiogll;fxogfj)
TPO0O09B Area 3: NPS Development/Beach Margin Holocene Deposit (Mottled




Table 1- Summary of Test Pits and Materials Encountered

Transect Test Pit No. Test Pitting Area Material Encountered
Gray to Brown Clayey Sand)
TP0009C Area 3: NPS Development/Beach Margin Hydraulic Fill
TPO009D Area 3: NPS Development/Beach Margin Hydraulic Fill with Waste Fill
TPOO10A Area 3: NPS Development/Beach Margin Hydraulic Fill
TP0O010B Area 3: NPS Development/Beach Margin Hydraul\i/\c/ani![Ien;iii(led with

In Summary, the JV conducted four transects (TP0001, TP0002, TP0003, TP0004) in Test Pitting Area 1: Hylan
Drainage Channel with two to three test pits per transect. In Test Pitting Area 2: Buffalo Street Corridor Margin, the
JV conducted two transects (TP0005 and TP0006) with five to nine test pits per transect. In Test Pitting Area 3: NPS
Development/Beach Margin, the JV conducted four transects (TP0007, TP0O008, TP0009, andTP0010) with two to
five test pits per transect. Certain transects overlapped two test pitting areas. For example, Transect TP0005
overlapped Test Pitting Area 1: Hylan Drainage and Test Pitting Area 2: Buffalo Street Corridor Margin. Similarly
Transect TP0007 and TPOOOS overlapped the Test Pitting Area 2: Buffalo Street Corridor Margin with Test Pitting
Area 3: NPS Development/Beach Margin.

The materials encountered in the test pits and their distribution reflect in part the native deposits (a.k.a. substratum
including glacial till or Holocene deposit) underlying the areas; the past activities conducted in each area. The past
activities included drainage channel excavation, waste filling in low lying areas, and filling using hydraulic fill to
provide stable foundations for Buffalo Street, subsurface utilities, and site development structures, and to act as
containment buffer between the waste fill and the beach (National Park Service, 2018).

The relationship between the underlying native deposits including glacial till and Holocene deposit is shown in
Figures 1 and is inferred from the 1936 topographic map. Figure 2 with topographic maps (1936 and 2014) shows
the delineation between the upland glacial till deposit beneath Hylan Boulevard and the (now buried) low-lying
Holocene deposit extending to the east towards the harbor and beach shore.

In Test Pitting Area 1: Hylan Boulevard is underlain by glacial till consisting of compact, firm, reddish brown, clay,
silt, and sand matrix with scattered fine to medium gravel. The glacial till is very hard due to its origin -- having
been ice deposited and not reworked by water (e.g., outwash) (National Park Service, 2018). The test pits that
encountered glacial till in Area 1 were TPOOO1A and TPOOO3A.

The 1936 topographic map indicates that the Holocene deposit extends up to Hylan Boulevard in the area that was
later filled with waste fill in the late 1940s, just northeast of Bay Terrace Ave. The Holocene deposit was
encountered beneath recent fill (as opposed to waste fill deposited in the late 1940s) in test pit TPO002A. The low
lying area was filled with waste fill as evidenced by the waste fill encountered in test pits; TP0002B, TP0002C, and
TP0003B. Waste fill was also encountered in Area 1 in test pits TP0004B and TPO005G.

Sometime between 1936 and 1949, the Hylan Drainage Channel was excavated. For much of its length, the base of
the Hylan Drainage Channel was excavated into the glacial till to one to five feet above sea level. The excavated
glacial till was placed on the bank adjacent to the Hylan Drainage Channel. The glacial till having been excavated
and then placed on the bank is referred to as “reworked glacial till.” The reworked glacial till was encountered in
Area 1 test pits; TP0O003C, TP00O04A, and in Area 2 test pits TPOOOSF, TPOOOSH, TPOOOSI near the entrance of
Buffalo Street and Hylan Drainage Channel.

Hydraulic fill was encountered in Area 1 test pits TPOO0O1A, and in Area 2 test pits near the intersection of Buffalo
Street and Hylan Boulevard in test pits TPO005A, TP0005B, TP0005C, TP0005D, and TPOOOSE. The distribution of
the hydraulic fill encountered in Transect 5 reflects the use of hydraulic fill that was spread at the intersection of
Buffalo Street and Hylan Boulevard and its use as a firm and stable sub-base for Buffalo Street and adjacent utility
corridor.



In addition to the materials previously discussed in Transect 5 and associated test pits above, hydraulic fill was also
encountered along the Buffalo Street Corridor Margin in test pits; TPO0O06A, TP0006B, TP0O006C, TPOOOGE,
TP0007A, TP0007B, and TPOOO7C. Hydraulic fill was also encountered overlying waste fill in test pits; TPO006D
and TP0007D. Waste fill was encountered in test pits TPOO05G and TPOOO7E. The hydraulic fill is distributed
beneath the Buffalo Street and underlying Utility Corridor and extends as a “broad apron” south and west into OU2
and the waste fill (Figures 1 and Figure 2).

In Area 3, hydraulic fill was encountered in test pits TP0O007A, TP0007B, TP0007C, TPO009C, and TPOO10A.
Hydraulic fill was also encountered over waste fill in test pits TPO007D, TPO0O08C, TP0009D, and TPO010B. Waste
fill was encountered in test pits; TPOOO7E, TPOOO8A, and TPOOOSB. The Holocene deposit was encountered in the
low lying area associated with test pits TPO009A and TPO009B (Figures 1 and Figure 2)

In conclusion and within the three test pitting areas, the JV was able to delineate the waste fill from the other
geologic materials encountered including: glacial till, reworked glacial till, recent fill, and Holocene deposit in Test
Pitting Area 1: Hylan Drainage Channel; glacial till, reworked glacial till, and hydraulic fill in the Test Pitting Area
2: Buffalo Street Corridor Margin; and hydraulic fill and Holocene deposit in Test Pitting Area 3: NPS
Development/Beach Margin.

The encountered materials and the distribution of the materials reflect in part the native deposits (glacial till or
Holocene deposit) underlying the areas; and the past activities conducted in each area. These activities included
excavating Hylan drainage channel and placement of excavated materials on adjacent bank, waste filling in low
lying areas, and filling using hydraulic fill to provide stable foundations for Buffalo Street, site utilities, and site
development structures, and the use of hydraulic fill to act as containment buffer between waste fill and the beach
area. Based on the test pitting results, the distribution of waste fill (as shown by the waste fill boundary) is shown in
Figure 1 and in cross sectional view in Figure 2.
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ATTACHMENT A - Test Pitting Logs



Test Pit Log Form

Project Name: Great Kills Park OU2 RI Test Pit ID: TPODO1

Project Location: Date: 10/29/2018

Team Leader: R. Wensink/L. Wyckott Start Time:

Coordinates or GPS ID: |DateTime |Observations: Photo ID:
TPO0D 1A 10/29/1850il developed on glacial till {reddish brown] sand silt with scattered gravel and cobbles {well rounded].
[ 595196.048 14:40|Noted same ial on opposite bank of Hylan Drainage Channel.

N 627319.987 TS, 3

TPOOD1B 10/29/2018

[ 595388.791 15:26

N b27421.807

Test Pit Sketch:

Conditions Safe?
Health and Safety Triggers: (vesno [Describe (Time/Readings/Observaiions

Methane detected by the AreaR AE Wireless Gas Detection System in the work area at

levels greater than 10% of the lower explosive limit Yes

W OCs detected by the PID in the breathing zone at levels that exceed 100 ppm =
L]

Hydrogen sulfide detected by the ArealR AE Wireless Gas Detection System in the work

area af levels greater than 1 ppm Yes

Radiological dose rate readings observed at or above 0.5 mR/hr
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Test Pit Log Form
Project Name: Great Kills Park OU2 RI Test Pit ID: TP00O02
Project Location: Date: 10/29/2018 and 10/30/2018
Team Leader: R. Wensink/). Wyckot/C. Gray Start Time:
Coordinates or GPS ID:  |DateTime:  |Observations: Fhoto 1D:
TPOD02A 10/29/18[saturated black 1o gray sand silt with debris (recent - not sanitation waste fill). Debris inchudes glass,
F 594648358 15:10{ plastic warning flag {orange). Encountered Holocene gray clay at 4.5 1t below ground surface.
N 626852785 f :
TFOD02B 10/30/2018
E 594737.69 14:36
N 62679639
Test Pit Sketch:

Conditions Safe?
Health and Safety Triggers: (vesmo) Describe (Time/Readings/Observations)
Methane detected by the AreaR AE Wireless Gas Detection System in the work area at
levels greater than 10% of the lower explosive limit Yes
VOCs detected by the PID in the breathing zone at levels that exceed 100 ppm v
@5

Hydrogen sulfide detected by the AreaRAE Wireless Gas Detection System in the work
aren al levels greater than 1 ppm Yas
[Radiological dose rate readings observed at or above 0.5 mR/hr Yes
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Test Pit Log Form
Project Name: Great Kills Park OU2 RI Test Pit ID: TPO002
Project Location: Date: 10/29/2018 and 10/30/2018
Team Leader: R. Wensink/). Wyckot/C. Gray Start Time:
Coordinates or GPS ID:  |DateTime:  |Observations: Fhoto 1D:
TPO002C 10/30/18[Reddish brown, waste fill at shallow depth, few pieces of glass.
E 594825.21 15:13
N b26E95.655
Test Pit Sketch:

Health and Safety Triggers:

Conditions Safe?
(vesmo)

Describe (Time/Readings/Observations)

Methane detected by the AreaR AE Wireless Gas Detection System in the work area at
levels greater than 10% of the lower explosive limit

Yes
VOCs detected by the PID in the breathing zone at levels that exceed 100 ppm v
es
Hydrogen sulfide detected by the AreaRAE Wireless Gas Detection System in the work
aren al levels greater than 1 ppm Yas

[Radiological dose rate readings observed at or above 0.5 mR/hr
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Test Pit Log Form
Project Name: Great Kills Park OU2 RI Test Pit ID: TPO0D3
Project Location: Date: 10/29/2018 and 10/31/2018
Team Leader: R. Wensink/). Wyckot/C. Gray Start Time:
Coordinates or GPS ID:  |DateTime:  |Observations: Fhoto 1D:
TPOD03A 10/29/18[50il profile developed on glacial till {reddish brown dense sand-silt matrix with scattered boulders, cobbles
F 593498.459 15:43 and gravel {rounded). 20K counts per minute.

M 6256897925

TPODO3B 10/31/19

E 593639.811 12:00

N 625726906

Test Pit Sketch:
Conditions Safe?

Health and Safety Triggers: (vesmo) Describe (Time/Readings/Observations)
Methane detected by the AreaR AE Wireless Gas Detection System in the work area at
levels greater than 10% of the lower explosive limit Yes
VOCs detected by the PID in the breathing zone at levels that exceed 100 ppm v

@5
Hydrogen sulfide detected by the AreaRAE Wireless Gas Detection System in the work
aren al levels greater than 1 ppm Yas
[Radiological dose rate readings observed at or above 0.5 mR/hr Yes




Project Name:
Project Location:
Team Leader:

f TIDEWATER ne

Test Pit Log Form
Great Kills Park OU2 RI Test Pit ID: TPO0D3
Date: 10/29/2018 and 10/30/2018
R. Wensink/). Wyckott/C. Gray Start Time:

Coordinates or GFS 1D:

Date/ Time:

Observations:

Fhoto 1D:

TFO003C

10/31/18[Reworked (reddish brown) glacial till comprised of sand silt and clay with scattered gobbles and gravel

E 593627.714

12:06{irounded). Origin of material appears to have been excavated fro Hylan Drainage Channel and placed

N b25728.255

on top of bank, near and parallel to channel. 16K CPM.

Test Pit Sketch:

Conditions Safe?

Health and Safety Triggers: (vesmo) Describe (Time/Readings/Observations)
Methane detected by the AreaR AE Wireless Gas Detection System in the work area at
levels greater than 10% of the lower explosive limit Yes
VOCs detected by the PID in the breathing zone at levels that exceed 100 ppm v

es
Hydrogen sulfide detected by the AreaRAE Wireless Gas Detection System in the work
aren al levels greater than 1 ppm Yas
Radiological dose rate readings observed at or above 0.5 mR/hr Yes




Test Pit Log Form

Project Name: Great Kills Park OU2 RI Test Pit ID: TPO0O4
Project Location: Date: 10/29/2018 and 10/30/2018
Team Leader: R. Wensink/). Wyckott Start Time:

Coordinates or GPS ID:  |DateTime:  |Observations:

Fhoto 1D:
TPO004A 10/29/18|Black {organic matter) soil horizon, overlying orange brown sand silt with scattered gravel (round).
E 593044.715 16:09] 19K counts per minute.
N b24963.28
TPOOOAB 10/29/2018| Waste fill 6-inches below ground surface, 18K CPM. Waste fill is mixed with hydraulic fill {graded sand)
E 593123.746 16:22 {with glass and other debris indicative of waste fill.

N 624973 689

Test Pit Sketch:
Conditions Safe?

Health and Safety Triggers: (vesmo) Describe (Time/Readings/Observations)
Methane detected by the AreaR AE Wireless Gas Detection System in the work area at
levels greater than 10% of the lower explosive limit Yes
VOCs detected by the PID in the breathing zone at levels that exceed 100 ppm v

@5
Hydrogen sulfide detected by the AreaRAE Wireless Gas Detection System in the work
aren al levels greater than 1 ppm Yas
[Radiological dose rate readings observed at or above 0.5 mR/hr Yes
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Project Name:
Project Location:
Team Leader:

Great Kills Park OU2 RI

Test Pit Log Form

Date:

C. Gray/). Wyckott

Test Pit ID: TPO0OS

10/30/2018

Start Time:

Coordinates or GFS 1D:

DateTime:  |Observations:

Fhoto 1D:

TFOD0SA

10/30/18[Reddish brown, hydraulic fill {graded sand with no debris). 14K counts per minute.

E 595773.292 9:05

N b2 7381.95%7

TPOOOSE 10/30/2018|Hydraulic fill, depth of excavation is 3 feet, 14K counts per m
E 595/63.006 9:15 d
NB27379.967
Test Pit Sketch:

Conditions Safe?
Health and Safety Triggers: (vesmo) Describe (Time/Readings/Observations)
Methane detected by the AreaR AE Wireless Gas Detection System in the work area at
levels greater than 10% of the lower explosive limit Yes
VOCs detected by the PID in the breathing zone at levels that exceed 100 ppm v
es
Hydrogen sulfide detected by the AreaRAE Wireless Gas Detection System in the work
aren al levels greater than 1 ppm Yas
[Radiological dose rate readings observed at or above 0.5 mR/hr Yes
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Test Pit ID: TPO0OS

10/30/2018

Test Pit Log Form
Project Name: Great Kills Park OU2 RI
Project Location: Date:
Team Leader: C. Gray/). Wyckott Start Time:

TPODOSD 10/30/2018

Coordinates or GPS ID:  |DateTime:  |Observations: Fhoto 1D:
TPO00ST 10/30/18[Reddish brown, hydraulic fill { graded sand with no debris).

E 595644.067 9:23

Nb27411.465

k595001908 9:29

N 627264168

Test Pit Sketch:

Conditions Safe?

Health and Safety Triggers: (vesmo) Describe (Time/Readings/Observations)
Methane detected by the AreaR AE Wireless Gas Detection System in the work area at
levels greater than 10% of the lower explosive limit Yes
VOCs detected by the PID in the breathing zone at levels that exceed 100 ppm v

@5
Hydrogen sulfide detected by the AreaRAE Wireless Gas Detection System in the work
aren al levels greater than 1 ppm Yas
[Radiological dose rate readings observed at or above 0.5 mR/hr Yes
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Test Pit Log Form
Project Name: Great Kills Park OU2 RI Test Pit ID: TPOOOS
Project Location: Date: 10/30/2018
Team Leader: C. Gray/). Wyckott Start Time:
Coordinates or GPS ID:  |DateTime:  |Observations: Fhoto 1D:
TPO0OSE 10/30/18[ Thin layer of hydraulic fill overlying native soil developed on glacial till (Pleistocene Deposit). Note soil

F 595566.701 9:36|clods in base of holefexcavation.

M b627115.024

TPODOSE 10/30/2018

k595489 7. 737 9:41

N627011.133

Test Pit Sketch:
Conditions Safe?

Health and Safety Triggers: (vesmo) Describe (Time/Readings/Observations)
Methane detected by the AreaR AE Wireless Gas Detection System in the work area at
levels greater than 10% of the lower explosive limit Yes
VOCs detected by the PID in the breathing zone at levels that exceed 100 ppm v

@5
Hydrogen sulfide detected by the AreaRAE Wireless Gas Detection System in the work
aren al levels greater than 1 ppm Yas
[Radiological dose rate readings observed at or above 0.5 mR/hr Yes
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Test Pit Log Form
Project Name: Great Kills Park OU2 RI Test Pit ID: TPOOOS
Project Location: Date: 10/30/2018
Team Leader: C. Gray/). Wyckeft Start Time:

Coordinates or GPS ID:  |DateTime:  |Observations:

N 626976395

Fhoto 1D:
TPO005SG 10/30/18[Waste fill with glass, coal, and metal debris.
E 595511.239 9:47
N b26890.233
TPOOOSH 10/30/2018
k595508302 9:51

Test Pit Sketch:

Health and Safety Triggers:

Conditions Safe?
(vesmo)

Describe (Time/Readings/Observations)

Methane detected by the AreaR AE Wireless Gas Detection System in the work area at
levels greater than 10% of the lower explosive limit

Yes
VOCs detected by the PID in the breathing zone at levels that exceed 100 ppm v
es
Hydrogen sulfide detected by the AreaRAE Wireless Gas Detection System in the work
aren al levels greater than 1 ppm Yas

[Radiological dose rate readings observed at or above 0.5 mR/hr
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Test Pit Log Form

Project Name: Great Kills Park OU2 RI Test Pit ID: TPOOOS
Project Location: Date: 10/30/2018
Team Leader: C. Gray/). Wyckott Start Time:

Coordinates or GPS ID:  |DateTime:  |Observations:

Fhoto 1D:

TPO00S1 10/30/18[ Reworked glacial till (fill), no waste fill.

E 595517.257 9:58

M b26205.529

Test Pit Sketch:

Health and Safety Triggers:

Conditions Safe?
(vesmo)

Describe (Time/Readings/Observations)

Methane detected by the AreaR AE Wireless Gas Detection System in the work area at
levels greater than 10% of the lower explosive limit

Yes
VOCs detected by the PID in the breathing zone at levels that exceed 100 ppm v
es
Hydrogen sulfide detected by the AreaRAE Wireless Gas Detection System in the work
aren al levels greater than 1 ppm Yas

[Radiological dose rate readings observed at or above 0.5 mR/hr




Project Name:
Project Location:
Team Leader:

Test Pit Log Form

Great Kills Park OU2 RI

Date:

C. Gray/). Wyckott

Test Pit ID: TP00O06

10/30/2018

Start Time:

Coordinates or GFS ID: | Date/Time:

Observations:

Fhoto 1D:

TFO00GBA

10/30/18]

E 596689.098

10:22

M b2b4bb. 365

Hyd raulic fill, l_gradcd well sorted reddish brown

loose sand). 15K Counts per minute.

[TPOOOGE

|k 596b08.92b

10:25

N 626430.527

10/30/18{Hydraulic fill, lﬁrade(l - well sorted reddish brown loose sand).

Test Pit Sketch:

Conditions Safe?

Health and Safety Triggers: (vesmo) Describe (Time/Readings/Observations)
Methane detected by the AreaR AE Wireless Gas Detection System in the work area at
levels greater than 10% of the lower explosive limit Yes
VOCs detected by the PID in the breathing zone at levels that exceed 100 ppm v

@5
Hydrogen sulfide detected by the AreaRAE Wireless Gas Detection System in the work
aren al levels greater than 1 ppm Yas

Radiological dose rate

-

25 observed at

or above 0.5 mR/hr
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Test Pit Log Form
Project Name: Great Kills Park OU2 RI Test Pit ID: TPO00G
Project Location: Date: 10/30/2018
Team Leader: C. Gray/). Wyckott Start Time:
Coordinates or GPS ID:  |DateTime:  |Observations: Fhoto 1D:
TPO00GC 10/30/18[Hydraulic fill, (graded - well sorted reddish brown loose sand). 15K Counts per minute.

E 596567.775 10:30

M b626329.503

TPODOGD 10/30/18
E 596515.555 10:42
N 626280.869

Test Pit Sketch:

Health and Safety Triggers:

Conditions Safe?
(vesmo)

Describe (Time/Readings/Observations)

Methane detected by the AreaR AE Wireless Gas Detection System in the work area at
levels greater than 10% of the lower explosive limit

Yes
VOCs detected by the PID in the breathing zone at levels that exceed 100 ppm v
es
Hydrogen sulfide detected by the AreaRAE Wireless Gas Detection System in the work
aren al levels greater than 1 ppm Yas

[Radiological dose rate readings observed at or above 0.5 mR/hr
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Test Pit Log Form
Project Name: Great Kills Park OU2 RI Test Pit ID: TPO00G
Project Location: Date: 10/30/2018
Team Leader: C. Gray/). Wyckott Start Time:
Coordinates or GPS ID:  |DateTime:  |Observations: Fhoto 1D:
TPO00GE 10/30/18[Hydraulic fill, (graded - well sorted reddish brown loose sand). 15K Counts per minute.
£ 596528172 10:48 =3 % i

N 626291007

Test Pit Sketch:

Conditions Safe?

Health and Safety Triggers: (vesmo) Describe (Time/Readings/Observations)
Methane detected by the AreaR AE Wireless Gas Detection System in the work area at

levels greater than 10% of the lower explosive limit Yes

VOCs detected by the PID in the breathing zone at levels that exceed 100 ppm v

es

Hydrogen sulfide detected by the AreaRAE Wireless Gas Detection System in the work

aren al levels greater than 1 ppm Yas
[Radiological dose rate readings observed at or above 0.5 mR/hr Yes




Project Name:
Project Location:
Team Leader:

B & voevaree- )

Great Kills Park OU2 RI

Test Pit Log Form

Date:

C. Gray/). Wyckott

Test Pit ID: TPO0OO7

10/30/2018

Start Time:

Coordinates or GPS ID:  |DateTime:  |Observations: Fhoto 1D:
TPODO7A 10/30/18[Hydraulic fill, (graded - well sorted reddish brown loose sand) with shallow water table,
E 596997.364 11:05
N b25370.05%9
TPOOOTR 10/30/18
Lk 596883.63 11:17
N625323.49
Test Pit Sketch:

Conditions Safe?

Health and Safety Triggers: (vesmo) Describe (Time/Readings/Observations)
Methane detected by the AreaR AE Wireless Gas Detection System in the work area at
levels greater than 10% of the lower explosive limit Yes
VOCs detected by the PID in the breathing zone at levels that exceed 100 ppm v

es
Hydrogen sulfide detected by the AreaRAE Wireless Gas Detection System in the work
aren al levels greater than 1 ppm Yas
[Radiological dose rate readings observed at or above 0.5 mR/hr Yes




f TIDEWATER ne

Test Pit Log Form
Project Name: Great Kills Park OU2 RI Test Pit ID: TPOOD7
Project Location: Date: 10/30/2018
Team Leader: C. Gray/). Wyckott Start Time:
Coordinates or GPS ID:  |DateTime:  |Observations: Fhoto 1D:
TPO0O7C 10/30/18[Hydraulic fill, (graded - well sorted reddish brown loose sand) 14K counts per minute.
F 506877.278 11:22 ! : f: : e
N b25365.892
TPOOOTD 10/30/18{Hydraulic fill over lying thin layer of waste fill with debris including glass.
E 5967/960.478 11:27

N 625377.909

Test Pit Sketch:

The hydraulic fill is also present beneath the thin

waste fill

)

layer.

A

Health and Safety Triggers:

Conditions Safe?
(vesmo)

Describe (Time/Readings/Observations)

Methane detected by the AreaR AE Wireless Gas Detection System in the work area at
levels greater than 10% of the lower explosive limit

Yes
VOCs detected by the PID in the breathing zone at levels that exceed 100 ppm v
es
Hydrogen sulfide detected by the AreaRAE Wireless Gas Detection System in the work
aren al levels greater than 1 ppm Yas

[Radiological dose rate readings observed at or above 0.5 mR/hr
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Test Pit Log Form
Project Name: Great Kills Park OU2 RI Test Pit ID: TPOOD7
Project Location: Date: 10/30/2018
Team Leader: C. Gray/). Wyckott Start Time:
Coordinates or GPS 1D:  |DateTime:  [Observations: Fhoto 1D:
TPO0OVE 10/30/18[Waste fill with debris including bottle and piece of rubber.
[ 596837.358 11:33 B T |
N b25368.96
Test Pit Sketch:

Conditions Safe?

Health and Safety Triggers: (vesmo) Describe (Time/Readings/Observations)
Methane detected by the AreaR AE Wireless Gas Detection System in the work area at

levels greater than 10% of the lower explosive limit Yes

VOCs detected by the PID in the breathing zone at levels that exceed 100 ppm v

es

Hydrogen sulfide detected by the AreaRAE Wireless Gas Detection System in the work

aren al levels greater than 1 ppm Yas
[Radiological dose rate readings observed at or above 0.5 mR/hr Yes
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Test Pit Log Form
Project Name: Great Kills Park OU2 RI Test Pit ID: TPOOOS
Project Location: Date: 10/30/2018
Team Leader: C. Gray/). Wyckott Start Time:
Coordinates or GPS ID:  |DateTime:  |Observations: Fhoto 1D:
TPODOSA 10/30/18[Waste fill containing debris consisting of coal, glass, and metal, 18.5K counts per minute,

E 597362.341 13:37

M b625117.141

TPOOOSE 10/30/18{Waste fill intermixed with hy

|k 59 /383.084 13:46

N 625030684

Test Pit Sketch:

Conditions Safe?

Health and Safety Triggers: (vesmo) Describe (Time/Readings/Observations)
Methane detected by the AreaR AE Wireless Gas Detection System in the work area at
levels greater than 10% of the lower explosive limit Yes
VOCs detected by the PID in the breathing zone at levels that exceed 100 ppm v

es
Hydrogen sulfide detected by the AreaRAE Wireless Gas Detection System in the work
aren al levels greater than 1 ppm Yas
[Radiological dose rate readings observed at or above 0.5 mR/hr Yes
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Test Pit Log Form

Project Name: Great Kills Park OU2 RI Test Pit ID: TPOOOS

Project Location: Date: 10/30/2018

Team Leader: C. Gray/). Wyckott Start Time:

Coordinates or GPS ID:  |DateTime:  |Observations: Fhoto 1D:
TPOD0SC 10/30/18[Hydraulic fill with waste fill, 219K counts per minute.

E 597366.061 13:58

M b624963.583

T

B

TPOOOSD 10/30/18

k59 /387477 14:03

N 624942.077

Test Pit Sketch:

Conditions Safe?

Health and Safety Triggers: (vesmo) Describe (Time/Readings/Observations)
Methane detected by the AreaR AE Wireless Gas Detection System in the work area at
levels greater than 10% of the lower explosive limit Yes
VOCs detected by the PID in the breathing zone at levels that exceed 100 ppm v

es
Hydrogen sulfide detected by the AreaRAE Wireless Gas Detection System in the work
aren al levels greater than 1 ppm Yas
[Radiological dose rate readings observed at or above 0.5 mR/hr Yes
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Test Pit Log Form

Project Name: Great Kills Park OU2 RI Test Pit ID: TP00O09
Project Location: Date: 10/31/2018
Team Leader: C. Gray/). Wyckott Start Time:
Coordinates or GPS ID:  |DateTime:  |Observations: Fhoto 1D:
TPO0D09A 10/31/18[ Mottled gray to brown clayey sand Holocene). Nowaste fill.
[
F 596268335 9:31
N b245%06.709
TPOOOIR 10/30/18{ Mottled gray to brown clayey sand, no waste fill
Lk 596227.474 9:43
N 624549 886
Test Pit Sketch:

Conditions Safe?

Health and Safety Triggers: (vesmo) Describe (Time/Readings/Observations)
Methane detected by the AreaR AE Wireless Gas Detection System in the work area at
levels greater than 10% of the lower explosive limit Yes
VOCs detected by the PID in the breathing zone at levels that exceed 100 ppm v

es
Hydrogen sulfide detected by the AreaRAE Wireless Gas Detection System in the work
aren al levels greater than 1 ppm Yas

Radiol

| dose rate

-

observed at or above 0.5 mR/hr
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Test Pit Log Form
Project Name: Great Kills Park OU2 RI Test Pit ID: TPO0DY
Project Location: Date: 10/31/2018
Team Leader: C. Gray/). Wyckott Start Time:
Coordinates or GPS ID:  |DateTime:  |Observations: Fhoto 1D:
TPO009C 10/31/18[Hydraulic fill to 4 feet, below ground surface, 16K counts per minute,

E 596059.157 11:27

N 624698216

TPOOO9D 10/31/18{Hydraulic fill mixed with waste (debris glass and bottles), 16K counts per minute.
k596011966 11:29
N624719.79

Test Pit Sketch:

Conditions Safe?

Health and Safety Triggers: (vesmo) Describe (Time/Readings/Observations)
Methane detected by the AreaR AE Wireless Gas Detection System in the work area at

levels greater than 10% of the lower explosive limit Yes

VOCs detected by the PID in the breathing zone at levels that exceed 100 ppm v

es

Hydrogen sulfide detected by the AreaRAE Wireless Gas Detection System in the work

aren al levels greater than 1 ppm Yas
[Radiological dose rate readings observed at or above 0.5 mR/hr Yes
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Test Pit Log Form
Project Name: GreatKills Park OU2 R| Test PitID: TPOOL0
Project Location: Date: 10/31/2018
Team Leader: C. Gray/l. Wyckoff Start Time:
Coordinates or GPSID: |Date/Time: |Observations: Phaoto ID:
TPOOLOA 10/31/18|Hydraulic fill, 14k counts per minute.

E505653.227 8:56

M G24233 626

TPOOL0B 10/31/18

E5595581.173 10:12

MNE624311.020

Tast Pit Skatch:

Conditions Safe?

Health and Safety Trigzers: (yesio) Describe (Time/Readings/Ob sexvatio ns)
Methane detected by the AreaR AE Wireless G as Detection Svstem 1n the work area al

lewels greater than 10% of the lower explosive limit Yes

WOCs detected by the PID in the breathing zone at levels that exceed 100 ppm e

Hydrogen sulfide detected by the AreaR AE Wireless Gas Detection System in the work

area at levels greater than 1 ppm Yes

Radiological dose rate readings observed at or above 0.5 mRE/hr




TECHNICAL MEMORANDUM

UNDERWATER GAMMA SCANNING SURVEY - GREAT KILLS PARK HARBOR
PHASE 1 REMEDIAL INVESTIGATION FOR OPERABLE UNIT 2 FOR GREAT KILLS
PARK SITE, GATEWAY NATIONAL RECREATION AREA, STATEN ISLAND, NEW
YORK

Draft: February 22, 2019
This Technical Memorandum presents the underwater gamma survey methodology, results, and conclusions. The
underwater gamma radiation survey was performed from October 15 to October 31, 2018 over a portion of the
bathymetric surface of the Great Kills Harbor for purposes of evaluating potential radiological impacts resulting
from the Marine Unloading Operation. Previous investigations (NPS, 2017, NPS 2018) identified radiological
contamination and artifacts associated with the waste that was placed in the landfill during historical landfilling
activities. During unloading operations waste with radiological artifacts and radiological contamination may have
fallen from the unloaders and scows/barges into the Great Kills Harbor. Therefore the survey focused on
Investigation Area comprised of a 100-ft zone within Great Kills Harbor adjacent to the location of the two former
unloaders (Figure 1).

The gamma survey involved using a gamma detection system consisting of a waterproof 2-inch by 2-inch sodium
iodide (Nal) detector (Ludlum 44-10-1) with count rate meter/scaler (Ludlum 2221 or equivalent) coupled to a
Trimble Geo 7X positioning/locating system. The gamma detection system collected and logged gamma counts at a
rate of one count measurement per second and associated each measurement with geospatial coordinate having an
accuracy of = one meter. The World Geodetic System (WGS) 84, Geospatial Coordinate System was used and the
position data were recorded in latitude and longitude. Based on National Oceanic and Atmospheric Administration
(NOAA) bathymetric map (NOAA, 2017a) for the Great Kills Harbor, the deepest portion of the survey area was
approximately 12-ft below mean lower low water (MLLW). Based on NOAA tide charts for the Great Kills Harbor,
a tidal fluctuation of approximately 5-ft was expected between high and low tide (NOAA, 2017b). Therefore, the
maximum survey depth ranged between 12 and 17-ft, depending on the tide level. The waterproof Nal detector was
mounted on a pole sufficiently long enough to reach and stay positioned on the harbor/sediment floor at both high
and low tide. Reference Area measurements were collected from the NPS Great Kills Harbor Dock near the boat
launch area. The Reference Area measurements were compared to the Investigation Area measurement to identify
anomalies (elevated gamma count rates)

Over 20,000 data points were collected during the survey of the Investigation Area adjacent to the marine unloaders
and the Reference Area. Following each surveying event, the resulting data were downloaded and exported to a text
file that included coordinate data (latitude and longitude), instrument count rate (cpm), and the time each count rate
point was logged. Geospatial modeling (Surfer) software was used to present count rate contours and a color-coded
plot. Inverse distance weighted average interpolation was used to generate contours and color-coded plot from the
downloaded data. The data evaluation process for the Reference Area and the Investigation Area were conducted as
follows:

For the Reference Area, the data were collected, processed, and then used to generate a posting plot that included
gross gamma count rates in cpm and a Z-Score contour plot from the gross gamma cpm. The Z-Score contour plot
was produced based on the gross gamma cpm with a continuous interpolation using an inverse distance weighted
average and a search radius (for the next nearest measure point) of approximately 1 to 2 meters.

For the Investigation Area, the data were collected and processed in a similar manner to the Reference Area and
used to generate a posting plot that included detector gross gamma count rates in cpm and a Z-Score contour plot
generated from the gross gamma cpm. Multiple contour plots were produced showing whole multiples (1x, 2x, etc.)
of the average background as determined from the Reference Area survey.

The Reference Area was located at the boat launch area for the Great Kills Harbor. The data was plotted and
analyzed using standard statistics. Table 1 presents a statistical summary of the Reference Area data.
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Table 1 - GKP OU2 Underwater Gama Survey Statistical Summary For
Reference Area Data

Statistic CPM
Mean 2,383
Median 2,486
Standard Deviation 655
Minimum 521
Maximum 3,580
Count 102

The Reference Area data ranged from a low of 521 cpm to a high of 3,580 cpm with a median value of 2,486 cpm
and a standard deviation of 654 cpm. This standard deviation is considered large for the Reference Area set. The
cause of the large standard deviation was the inclusion of the low count rates. The survey team noted that the low
count rate measurement values of less than 1,200 cpm appeared to be collected before the detector was in complete
contact with the sediment bottom. Figure 1 is a quantile plot showing the two different data populations.

Quantile Plot for Reference Area Data - OU2 GKP Harbor Resuk

N=102

tdean = 2383
Sd=E545

Slope = 644.8
Intercept = 2383
Carrelation, R = 0,975
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1000 a X
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Figure 1, Quantile Plot for GKP Harbor Reference Area

Adjusting the Reference Area data set by removing the data associated with data generated when the probe was not
in contact with the sediment/bottom) results in a revised average of 2,561 cpm, a minimum value of 1,458 cpm and a
maximum value of 3,580 cpm. The standard deviation for the adjusted data set is lower or 450 cpm. Table 2
provides the statistics for the adjusted Reference Area data. The adjusted quantile plot is shown in Figure 2.



Table 2 - GKP OU2 Underwater Gama Survey Statistical Summary for the Adjusted

Reference Area Data

Statistic CPM
Mean 2,561
Median 2,536
Standard Deviation 450
Minimum 1,458
Maximum 3,580
Count 90

3600
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Result

2400

2000
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Quantile Plot with Non-Sediment Contact Removed

i i 1
Theoretical Quantiles (Standard Normal)

T
Resuk

N =90

Mean = 2561
Sd=4438

Slope = 454.3
Intercept = 2561
Carmelation, A = 0.938

[ Biest Fit Line

Figure 2, Adjusted Reference Data

Based on the above an Investigation Level of 3,911 cpm was calculated using the adjusted Reference Area data by
adding the mean count rate (2,561 cpm) to three (3) times the standard deviation count rate (3 x 450 cpm). Count
rates above the Investigation Level will be identified as anomalies having elevated gamma count rates.

Similar to the Reference Area data, the data from the Investigation Area was plotted and analyzed for standard
statistics. Table 3 provides a statistical summary of the Investigation Area data prior to adjustment.




Table 3 — GKP OU2 Underwater Gama Survey Statistical Summary For
Investigation Area Data

Statistic CPM
Mean 2,438
Median 2,444
Standard Deviation 1,254
Minimum 86
Maximum 17,819
Count 20,964

The Investigation Area data are consistent with the Reference Area data. This is demonstrated by comparing the
median value of 2,444 cpm for the Investigation Area to the similar median value of 2,486 cpm (unadjusted) for the
Reference Area. Consistent with the Reference Area, the low readings including a a minimum value of 86 cpm in
the Investigation Area is due to readings taken when the detector was positioned above and not engaged with the
sediment/bottom.

Adjusting the Investigation Area data to remove the data points that are less than or equal to the investigation level
calculated from the adjusted Reference Area data (i.e., 3.911 cpm) results in a total of 1,551data points that are
considered elevated within the investigation areca. The average of these data is 5,190 cpm with a maximum of
17,819 cpm (Table 4)

Removing the data points that are below the Investigation Level (count rate) is supported by the scatter plot which
shows that the data for the probe in full contact with the sediment results in values of around 3,900 cpm. Figure 3
shows the scatter plot of the investigation area data. Table 4 below provides the summary of statistics for adjusted
Investigation Area data.

Posting Plot for Great Kills Harbor UGS Results
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Figure 3, Scatter Plot for Investigation Area Data
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Table 4 — GKP OU2 Underwater Gama Survey Statistical Summary for
the Adjusted Investigation Area Data

Statistic CPM
Mean 5,190
Median 4,627
Standard Deviation 1,775
Minimum 3,912
Maximum 17,819
Count 1,551

The quantile plot, Figure 4, for the Investigation Area data, as with the Reference Area data, shows that the data are
comprised of different populations. The first population accounts for normal instrument response before the
detector is fully engaged with the sediment/bottom, the second population of data is the detector response to
naturally occurring radioactive material (NORM) , and the third population accounts for those data points (elevated
counts) that are indicative of radioactive contamination (anomalies) within the sediment.

@-Q Plot for Great Kills Harbor UGS Results co
N = 2864
VTE00 Mann = 2435
Sd= 1254
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4 2 0 2 s
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Figure 4, Quantile Plot for Survey Unit Data

As seen in the scatter plot presented in Figure 3, the data indicates that elevated count rates occur at or above 4,000
cpm and further supports the establishment of the Investigation Level (3,911 cpm) for purposes of identifying
anomalies.

To better understand elevated count rates and anomalies detected in Great Kills Harbor (Figure 5) and possible
nexus to the Unloading Area, the JV prepared a map of the Marine Unloading Operations and structures with the
mapped locations of the 12 radiological anomalies (Figure 6). Additionally, side scan sonar data from a 2013 survey
of the Great Kills Harbor were also obtained and added to the figure. The historical information shows that five
mooring dolphins were present 40 ft. offshore and centered on the Wellman Unloader. As shown in Figure 6, a
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majority of the radiological anomalies are located adjacent to the Wellman Unloader. The radiological artifacts
encountered at the Site are heavier than water and would deposit on the sediment surface if they dislodged from the
waste during unloading operations. These results suggest indicate that the Marine Unloading Operation may have
resulted in releases of radiological contamination to sediment in the Great Kills Harbor. Additional investigations
are recommended to evaluate the source of the radiological anomalies identified within the Great Kills Harbor and to
assess whether the anomalies are actual radiological artifacts or contamination related to Marine Unloading
Operations and historical waste filling operations.

References:

National Park Service (NPS), 2018. Final Historical Site Assessment/Records Search Summary Report, Gateway
National Recreation Area, New York, Great Kills Park Site, EDL#5NER1580, Prepared by AECOM-Tidewater JV.
July 5.

NPS. 2017a. Final Environmental Investigation Report for Great Kills Park Operable Unit 1, Gateway
National Recreation Area, New York. Prepared by AECOM-Tidewater JV. November 13.
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Appendix B: Boring Logs



TIDEWATER v A=COM

LOCATION: Great Kills Park, Staten Island, NY
WELL / BORING ID: OU2-DPT-01

Page 1 of 1 _

Project number: 2016-004
Contract Number: W912DR-13-D-0016 Driller:
Date Logged: 10/29/18 Drilling EQqupment:
Total Depth: 15' bgs Drilling Method:
Geologist/Logger: Andrew Fleming, G.I.T. Boring Diameter:

Driller Contractor: Tidewater Inc.

Devin Murdock

Northing: 138713.709
Easting: 946501.229

Geoprobe 7822DT Surface Elevation: 11.03  ft amsl
Direct Push Top of Case Elevation: N/A ft amsl
4.5 inch Backfill Method: Bentonite

Reviewed by: John Wyckoff, P.G. Sampler Type: Continuous Core Well Installed:  __Yes_¥ No
PID/FID Equipment: MiniRAE/Photovac MicroFID Gamma Scan Equip.: Ludlum 2221/Ludlum 44-2 and 44-20 Type: N/A
Radiological Readings — an
K] £ c
© — o - :
g £ I 2| | E[s|E| 8%
k) 3 o m ID| < 2 g 7]
Depth = | @ Sample Description £ [Sample 28| o8| 5|5 |82 5| Comments
(feetbgs)| S =] o - [ ] c © =
= [ /Tlme 28 o g © @ e|l=E
£ 85 5|1sla|3l28
A s |z |&|=2©
- Silty SAND, fine to coarse grained, trace coarse ou2-1- - 0U2-1-55 001
| gravel, very dark brown (7.5YR 2.5/2), moist, no §5001/1120| 589 | 12400 | 0.0 | 0.0 | _lssessessses] 102318 @1120
| odor or staining, leaf/root material and glass _
B present 771 13000 [ 0.0 [0.1] _ Corle Recovery:
(WASTE FILL) Selsksases] 05 75%
- 25 Silty SAND, fine to coarse grained, trace fine Tlesccssesess
— H 934 13,700 | 0.0 | 0.1 | _Josesssssses
gravel, dark brown (7.5YR 3/4), moist, no odor or c8555550058
— staining —fecssaesssee
n (SEDIMENT FILL) 1,103 | 13400 [ 24 | 0.1 _Jesecscecess
L Sandy SILT, trace clay, trace fine gravel, dark il
| 5o brown (7.5YR 3/3), moist, no odor or staining, 1,150 | 125500 | 5.0 [ 0.1 [, | 510" 80%
| trace glass present 3295998252
- (WASTE FILL) 1,205 | 13600 | 41 |04 | _fsesiss e tydrated
sseesceceee] - Bentonite Chips
B Silty CLAY, black (5Y 2.5/1), medium plasticity, —fecesseessce
= + . . 1,162 | 13,100 | 3.1 | 0.3 28565895952
firm, moist, no odor or staining ’ g R
- 7.5 (HOLOCENE BEACH AND MARSH DEPOSITS) eseseessees
= <] ouz2-1-su | 1,236 | 16000 | 15 [0.4) _| §§§§§§§§§§§
L SP |Poorly Graded SAND, fine to medium grained, 001-08/ _feseassecses
] loose, moist, no odor or staining 1010(RAD) | 1293 | 15000 | 4.2 | 2.0 _|
| , . 1,379 | 14000 | 32 | 50| _Jefisses .
10 CL |Silty CLAY, trace fine gravel, black (5Y 2.5/1), <] Ou2-1- lo—feseeseseece) 10-15" 100%
- - medium plasticity, firm, moist, no odor or staining, 0uo01-10/ —eetatets
- o organic material present (marsh grass (:1:20 1,305 | 13600 | 39 | 7.0
I fibers-meadow mat) (CHEM) —fessssessse
— - 1,311 | 13,500 | 3.2 | 4.3 | _Jéscessescss
| 155 CL |Silty CLAY matrix, trace fine to coarse gravel, dark _Jeszseseeess
yellowish brown (10YR 4/4), low plasticity, firm, no 1436 | 13200 | 1.0 |41
odor or staining 3e3esssass
. PLEISTOCENE GLACIAL TILL —Jasasasaeass
I ( ) 1,322 | 12,600 | 0.0 | 2.4 | _fesseesesese
- SW | Well Graded SAND matrix, fine to coarse grained, —
- 15 trace fine gravel, black (10YR 2/1), moist to 1,377 | 13200 [ 0.0 | 1.1, o Reescoececs:
= - saturated, loose, black stain, strong hydrocarbon _
| _ odor |
CL |Sandy CLAY matrix, fine to coarse grained, trace
silt and fine gravel, dark brown (7.5YR 3/4), firm,
T saturated, hydrocarbon odor and stain 7]
—17.54 Increased sand, color change to reddish brown 1
- (SYR 4/4) —
B _ Total Depth = 15 feet bgs _
— 20




TIDEWATER v A=COM

LOCATION: Great Kills Park, Staten Island, NY
WELL / BORING ID: QU2-DPT-02

Page 1 of 1

Project number: 2016-004
Contract Number: W912DR-13-D-0016
Date Logged: 10/25/18

Driller Contractor: Tidewater Inc.

Drilling Equpment: Geoprobe 7822DT

Driller: Devin Murdock

Northing: 140908.430
Easting: 948387.162
Surface Elevation: 12.99 ft amsl

Total Depth: 10' bgs Drilling Method: Direct Push Top of Case Elevation: N/A ft amsl
Geologist/Logger: Andrew Fleming, G.I.T. Boring Diameter: 4.5 inch Backfill Method: Bentonite
Reviewed by: John Wyckoff, P.G. Sampler Type: Continuous Core Well Installed: __Yes ¥ No
PID/FID Equipment: MiniRAE/Photovac MicroFID Gamma Scan Equip.: Ludlum 2221/Ludlum 44-2 and 44-20 Type: N/A
Radiological Readings — ot
] El.l g &
5 : R
o 0 . ae = _— — a 14 [ 7]
Depth| 2 | 8 Sample Description £[SamplelD| ¢ E |3 |£ |82 5| Comments
(feetbgs)| £ = o e S 2 o2 < s ||~
3 e| [Time | £2 | 52 | 2|2 |2|3 &
3 g5 5|2|g|&l=z°
— SP | Poorly Graded SAND, dark brown (7.5YR 3/4), fine 0U2-1- it ouz-1-55 002
I to medium grained, loose, dry, no odor or staining, $5002/ 1,133 | 12500 | 0.0 [ 0.0 _Jésicietees 102318 @1045
| organic material present (roots) 1045 _eseeesese
_ (SEDIMENT FiLL) 1,037 | 12700 | 0.0 [ 00| J 1 fcore Recovery:
cssecsseess] 0-5':  60%
— 2.5 . . . —Jsssssseaces
SM | Silty SAND, brown (7.5YR 5/3), medium grained, 200800895
= ¥ ) ( /3) L & 9266 12,500 | 0.0 | 0.0 _kesessessces
loose, dry to moist, no odor or staining, glass, R
— brick, porcelain, and coal present —Jassssecsace
B (WASTE FILL) 881 | 12,400 | 0.0 | 0.0| _feeseteseces
| ouzi e
B 5U002-04/ s
- 5.0 1115 871 [ 122001 0.0 [ 0.0k pfescccciils 10 80%
- (CHEM) e
= 842 | 12,400 | 0.0 | 0.0 _Jsssesecesect—Hydrated
sesegesess]  Bentonite Chips
e | e {sity CLaY, grayish brown (10YR 5/2), mediumto || ou2.1- 1,015 [ 12300 | 0.0 1 0.1 feberciccese
— 7.5 — 7 high plasticity, hard, moist, no odor or staining suU002-07/ - g
L {/7/] |(HOLOCENE BEACH AND MARSH DEPOSITS) 1100 | 1,224 | 12700 [ 0.0 | 0.0 f _feeseeestcss
I 7 7 (RAD) _Ressssecsess
7 sosceosnecs
- v_ // 1,299 12,700 | 0.0 | 0.0 | §g§g§g§g§g§
B f /;/ SC [Clayey -SAND, d.ark gr.aylsh brown (10YR 4/2), fine 1,129 | 12700 | 0.0 | 0.0, Solsacasess
to medium grained, firm, saturated, no odor or
~ = staining =
| 105 Total Depth = 10 feet bgs |
— 15 — 15—
—17.5— -

20
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OU2-DPT-03

Great Kills Park, Staten Island, NY

WELL / BORING ID

Driller Contractor: Tidewater Inc.

LOCATION

TIDEWATER v A=COM

Project number: 2016-004
Contract Number: W912DR-13-D-0016

Northing:138519.185

Easting: 947593.192
Surface Elevation: 13.14 ft amsl

Top of Case Elevation: N/A

Driller: Devin Murdock

Drilling Equpment: Geoprobe 7822DT

Date Logged: 10/29/18

Total Depth: 15' bgs
Geologist/Logger: Andrew Fleming, G.I.T.

ft amsl

Drilling Method: Direct Push
Boring Diameter: 4.5 inch

Backfill Method: Bentonite

Yes ¥ No

Well Installed:

Sampler Type: Continuous Core
Gamma Scan Equip.: Ludlum 2221/Ludlum 44-2 and 44-20

Reviewed by: John Wyckoff, P.G.
PID/FID Equipment: MiniRAE/Photovac MicroFID

Type: N/A

Comments
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LOCATION: Great Kills Park, Staten Island, NY

TIDEWATER » A=COM
WELL / BORING ID: OU2-DPT-04 Page_2 of 2
Project number: 2016-004 Driller Contractor: Tidewater Inc. Northing: 139915.508
Contract Number: W912DR-13-D-0016 Driller: Devin Murdock Easting: 948409.529
Date Logged: 10/25/18 Drilling Equpment: Geoprobe 7822DT Surface Elevation: 28.92  ft amsl
Total Depth: 30' bgs Drilling Method: Direct Push Top of Case Elevation: N/A ft amsl
Geologist/Logger: Andrew Fleming, G.I.T. Boring Diameter: 4.5 inch Backfill Method: Bentonite
Reviewed by: John Wyckoff, P.G. Sampler Type: Continuous Core Well Installed: __Yes ¥ No
PID/FID Equipment: MiniRAE/Photovac MicroFID Gamma Scan Equip.: Ludlum 2221/Ludlum 44-2 and 44-20 Type: N/A
Radiological Readings — ot
2 £ —_ c €
2 2 HEIEIEE:
o 0 . ee ] D —_ —_ g ® [T}
Depth | 2 | 3 Sample Description £|SamplelD| ¢ Elo |5 |82 5| comments
(feetbgs)| S =] a . S8 o B c @ E=3
S a| /Time £& £ s |gls|l=E
E 52| Sg|§|:2|8|2C8
& &5 52|82 |2&|=3¢°
Poorly Graded SAND, very dark gray (10YR 3/1), festetatetes
fine grained, loose, dry to moist, no odor, oxidized 1,092 | 1800 | 1.5 | 0.0 _| §
metal fragments, broken glass, coal, ash, slag _eseessessee
(Incinerator Residue}, shells, wood, tar and nails 1,129 | 11500 |03 | 24| _ g
present. ><] Ou2-1- sosececacss
WASTE FILL §5004-22/ Tk
( ) 1550 1,104 | 11,900 | 11 | 8.7 | _fesseseesess
1,179 | 11,700 | 1.6 [ 0.5 | _feizi
1,227 | 12,000 | 1.7 | 0.6 s icisicicrs
CLAY with fine to medium gravel, little fine sand, 270 12600 | 1.2 |02] _ g «—Hydrated
reddish brown (5YR 4/3), medium to high ss5ssecsses]  Bentonite Chips
plasticity, firm, moist, no odor or staining g97 “essisaeces
(HOLOCENE BEACH AND MARSH DEPOSITS) 1250011 21 104 st
Silty CLAY, little sand, black (5YR 2.5/1), medium 940 | 13000 [130f 02| s
I plasticity, firm, moist, slight methane odor, no felsasasists
B staining 934 | 13300 |300] 0.1 e
\/ ou2-1- Sodeesecess
[~ —"] CL |Sandy CLAY, fine sand, little fine gravel, reddish 5U004-29/ s
— y L Y . 1,092 | 13,200 | 224 | 0.2 53585355088
30 brown (S5YR 4/3), fine grained, medium plasticity, 1545 30
= = firm, moist, no odor or staining (RAD) .
- - (PLEISTOCENE GLACIAL OUTWASH) —
= - Saturated at 29.5' bgs -
| 595 Total Depth= 30 feet bgs |
— 35 - 35—
—37.5 —
— 40
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Page 1

OU2-DPT-05

Great Kills Park, Staten Island, NY

WELL / BORING ID

Driller Contractor: Tidewater Inc.

LOCATION

TIDEWATER " A=COM

Project number: 2016-004
Contract Number: W912DR-13-D-0016

Northing: 139694.108

Easting: 948604.750

Surface Elevation: 29.87
Top of Case Elevation: N/A

Driller: Devin Murdock

Drilling Equpment: Geoprobe 7822DT

ft amsl

Date Logged: 10/26/18

ft amsl

Drilling Method: Direct Push
Boring Diameter: 4.5 inch

Total Depth: 35' bgs
Geologist/Logger: Andrew Fleming, G.I.T.

Backfill Method: Bentonite

Yes ¥ No

Well Installed:

Sampler Type: Continuous Core
Gamma Scan Equip.: Ludlum 2221/Ludlum 44-2 and 44-20

Reviewed by: John Wyckoff, P.G.
PID/FID Equipment: MiniRAE/Photovac MicroFID

Type: N/A
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Page 2

OU2-DPT-05

Great Kills Park, Staten Island, NY

WELL / BORING ID

Driller Contractor: Tidewater Inc.

LOCATION

TIDEWATER v A=COM

Project number: 2016-004
Contract Number: W912DR-13-D-0016

Northing: 139694.108

Easting: 948604.750

Surface Elevation: 29.87
Top of Case Elevation: N/A

Driller: Devin Murdock

Drilling Equpment: Geoprobe 7822DT

ft amsl

Date Logged: 10/26/18

Total Depth: 35' bgs
Geologist/Logger: Andrew Fleming, G.I.T.

ft amsl

Drilling Method: Direct Push
Boring Diameter: 4.5 inch

Backfill Method: Bentonite

Yes ¥ No

Well Installed:

Sampler Type: Continuous Core
Gamma Scan Equip.: Ludlum 2221/Ludlum 44-2 and 44-20

Reviewed by: John Wyckoff, P.G.
PID/FID Equipment: MiniRAE/Photovac MicroFID

Type: N/A

Comments

Core Recovery:
20'-25": 60%

25'-30": 80%

[+—Hydrated

Bentonite Chips

ade at offset
locations to

35 feet bgs. Four
collect a

NOTE: Refusal
encountered at
attempts were
continuous core
to bottom of

30'-35": 75%

m

waste fill. Boring
log completed

using geologic

data from boring
OoU2-MW8-|,

which was drilled
to 57 feet bgs

using

hollow-stem
augers.

Suuiog / Iom

uona|dwo)

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
000 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
©0000006000000006000060000600000000000000000000000000000000000000000000C0000600000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
0000 0000000000006000000000000000000000000000000000000000000000000000000000600000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000600000000600000000000000000000
©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
0006000000000000000000000000000000000000000006000060000000000006000000000000000000000V00000000000000C0000000000000000000000000000
©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
000 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
©000000000000000600060006000000000000000000000000000000000000000000006000000000000000000000000000000000000000000000000000000000

1T 1 1 T 1T 17 17 1T 17T 1T 11 1T 11 1 1T 1T 17T 1T 1T 11" 1T 1 11T 1 1T 171
(s39 190}) yadag . I 1\ i
Il
o ™~ Ir.) o~ ™ ™ o~ o~ ~ o~ — — o~ — —
(wdd) Buipesy aid ~ &8 &6 &6 &6 &6 &8 & &6 & ©6 & o & o
o0 ~ o0 o n < [t 0 o ) o N
{wdd) sueyiapy 2 N ~ m ~ o ~ N < ~ — ~ — — o
(=] — (=)} - — - - - o - - - - — -l
&
=
& i pa pa pa pa o o o o o o o o o o o
3
i) ~ [=\] =] o~ =t —
£ (wdd) syun [ LN — I} [ [
2 ajoyumog M; _,_.I.,,; M; N; Mf H;
O
-3
[=]
s E
m..l
ER
7))
sjeasaju] ajdwes
- e 4
g 5 8 3
8. R 5 s
g c B - - —
o 7} T - —_
a2 ¥ = S 5 o [}
g O I o3 = B
w5 Y < 5 = &
ET 5 g ; S 2
c £ 8 Ew g < £ S
] 3 £ % 5 ] 0 o
o PER T e £ 2 @ ;)
= (G 0 g S ®© 4] n T
L~ 1] — =
o T8 E g R o 5 o2
= Rno O “©wcE A=) o
[*] > € 2 6 =G g E 0y s
] o 2 [T Ec @ ° £ Z
(7] o = c o sz o [} 9D —
& |33 =3 B S £33
c & - == i
) 2 5 2 o g e ] oo <
- o W Z & ~ o3 2 = B > T
Q e c o o © o O
= <L _~ o @ = = =
m £ ' (72 B = B YﬂW =] rgA
1] £ T - 8= =) © = ] @
v L2 o & 9" ET b T pm
2o T 5 — o ® 3 N - ow =
S o - 2 Z $ O o o 25
T g o gy O o m W = FE Y
=8k > 5= scgh & z S0
— 8 2 5 %8 —E o2 z S @3
2 oz o8y = 8 o= = 2
v © < o =X Vv Qo wvy O =
sasn s = 5 W s

Agojoyan

Depth
(feet bgs)




TIDEWATER n A=COM

WELL / BORING ID: OU2-DPT-05

LOCATION: Great Kills Park, Staten Island, NY

Page 3 of 3

Project number: 2016-004 Driller Contractor: Tidewater Inc. Northing: 139694.108
Contract Number: W912DR-13-D-0016 Driller: Devin Murdock Easting: 948604.750
Date Logged: 10/26/18 Drilling Equpment: Geoprobe 7822DT Surface Elevation: 29.87 ft amsl
Total Depth: 35' bgs Drilling Method: Direct Push Top of Case Elevation: N/A ft amsl
Geologist/Logger: Andrew Fleming, G.I.T. Boring Diameter: 4.5 inches Backfill Method: Bentonite
Reviewed by: John Wyckoff, P.G. Sampler Type: Continuous Core Well Installed: __Yes ¥ No
PID/FID Equipment: MiniRAE/Photovac MicroFID Gamma Scan Equip.: Ludlum 2221/Ludlum 44-2 and 44-20 Type: N/A
Radiological Readings —
P iologi i = _ !‘::n g
s Tl 2|8l € .8
B g Els|2les
Depth| & | 4 . £ |Sample ID = = | 2| &|s|la@
estbgs)| 2 2 Sample Description : i 35 5| 2]|%|&|~ e[ Comments
Bl omme | 20| g2 | B E|c|SE
% 85| s |2|2|&=9
= - ML | SILT, gray to black 19.2K 1.0 - Core Recovery:
= (HOLOCENE BEACH AND MARSH DEPOSITS) . 40'-57': 100%
] SM | Silty SAND, fine to medium grained with mica |
Poorly Graded GRAVEL with Sand, reddish brown, ]
fine gravel N
(PLEISTOCENE GLACIAL OUTWASH) 7
19.8K 0.0 p5-
Poorly Graded SAND with Gravel, reddish brown -
19.5K 0.0 |50
I NOTE: Refusal
- — encountered at
SW | Well Graded SAND, grayish red (10R 4/2) _ 35 feet bgs. Four
| _ | attempts were
19.5K 0.1 made at offset
] 7] Iocations to
B 7] = collect a
55— continuous core
. to bottom of
_ waste fill. Boring
log completed
T using geologic
= data from boring
— OU2-MW8-I,
= . . which was drilled
- Total Depth of OU2-MWS8-| = 57 feet bgs - to 57 feet bgs
using
- T hollow-stem
B . - augers.
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Yes ¥ No

ft amsl

Page 1

Type: N/A

Northing: 139733.224
Easting: 949624.527

Backfill Method: Bentonite
Well Installed:

Surface Elevation: 18.48 ft amsl

Top of Case Elevation: N/A

OU2-DPT-06

Great Kills Park, Staten Island, NY

Driller: Devin Murdock

Drilling Equpment: Geoprobe 7822DT
Sampler Type: Continuous Core

Drilling Method: Direct Push
Boring Diameter: 4.5 inch
Gamma Scan Equip.: Ludlum 2221/Ludlum 44-2 and 44-20

WELL / BORING ID

Driller Contractor: Tidewater Inc.

LOCATION

TIDEWATER » A=COM

Project number: 2016-004
Contract Number: W912DR-13-D-0016

Date Logged: 10/26/18

Total Depth: 25' bgs

Geologist/Logger: Andrew Fleming, G.I.T.
Reviewed by: John Wyckoff, P.G.

PID/FID Equipment: MiniRAE/Photovac MicroFID
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LOCATION: Great Kills Park, Staten Island, NY

TIDEWATER ™ AZCOM wer1 / BORING ID: 0U2-DPT-06

Page_2 of 2
Project number: 2016-004 Driller Contractor: Tidewater Inc. Northing: 139773.224
Contract Number: W912DR-13-D-0016 Driller: Devin Murdock Easting: 949624.527
Date Logged: 10/26/18 Drilling Equpment: Geoprobe 7822DT Surface Elevation: 18.48 ft amsl
Total Depth: 25' bgs Drilling Method: Direct Push Top of Case Elevation: N/A ft amsl
Geologist/Logger: Andrew Fleming, G.I.T. Boring Diameter: 4.5 inch Backfill Method: Bentonite
Reviewed by: John Wyckoff, P.G. Sampler Type: Continuous Core Well Installed: __Yes ¥ No
PID/FID Equipment: MiniRAE/Photovac MicroFID Gamma Scan Equip.: Ludlum 2221/Ludlum 44-2 and 44-20 Type: N/A
Radiological Readings —
c £ = ;‘:n g
s TtlE|B|l S .8
B g Els|2le=s
Depth| & | 4 . £ |Sample ID = Tl &|ls|aw
(eetos)| 2 | 3 Sample Description s i 2 § B l2lE|E[~2 Comments
& g me | t2 | sz | 2|E 2|5 E
3 g5 5|2|g|&l=z°
= - ML [ SILT, black (7.5YR 2.5/1), soft, saturated, no odor -
| . or staining, roots, glass, and wood present 1,442 | 12,200 (122 | 0.7 | _|
] (WASTE FILL) |
] 1,620 | 12,000 [660| 1.6 _|
—22.5- -
B 1,467 | 12,100 |1,310] 1.4 _
[+—Hydrated
— -1 CL |Silty CLAY, very dark brown (7.5YR 2.5/1), medium — Bentonite Chips
= — plasticity, firm, saturated, no odor or staining, 1,081 | 12,200 (212103 ]
= - organic material present .
| 550 {(HOLOCENE BEACH AND MARSH DEPQSITS) 463 12,300 | 31 | 0.2 5 fosacsseeees
B N Total Depth = 25 feet bgs .
- 27.5— -
L 30 30—
= 32.5— ]
- 35 35—
—37.54 -
- 40
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Page 1

OU2-DPT-07

Great Kills Park, Staten Island, NY

WELL / BORING ID

Driller Contractor: Tidewater Inc.

LOCATION

TIDEWATER v A=COM

Project number: 2016-004
Contract Number: W912DR-13-D-0016

Northing: 138417.285

Easting: 948534.597
Surface Elevation: 15.60 ft amsl

Top of Case Elevation: N/A

Driller: Devin Murdock

Drilling Equpment: Geoprobe 7822DT

Date Logged: 10/29/18

ft amsl

Drilling Method: Direct Push
Boring Diameter: 4.5 inch

Total Depth: 20 feet bgs
Geologist/Logger: Andrew Fleming, G.I.T.

Backfill Method: Bentonite

Yes ¥ No

Well Installed:

Sampler Type: Continuous Core
Gamma Scan Equip.: Ludlum 2221/Ludlum 44-2 and 44-20

Reviewed by: John Wyckoff, P.G.
PID/FID Equipment: MiniRAE/Photovac MicroFID

Type: N/A
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LOCATION: Great Kills Park, Staten Island, NY

ALY LI AZCOM WELL / BORING ID: OU2-DPT-08

Page_1 of 1

Project number: 2016-004
Contract Number: W912DR-13-D-0016 Driller: Devin Murdock Easting: 950793.107

Driller Contractor: Tidewater Inc. Northing: 139784.423

Date Logged: 10/26/18 Drilling Equpment: Geoprobe 7822DT Surface Elevation: 6.44 ft amsl
Total Depth: 10' bgs Drilling Method: Direct Push Top of Case Elevation: N/A ft amsl
Geologist/Logger: Andrew Fleming, G.I.T. Boring Diameter: 4.5 inch Backfill Method: Bentonite
Reviewed by: John Wyckoff, P.G. Sampler Type: Continuous Core Well Installed: __Yes ¥ No
PID/FID Equipment: MiniRAE/Photovac MicroFID Gamma Scan Equip.: Ludlum 2221/Ludlum 44-2 and 44-20 Type: N/A
Radiological Readings — ot
2 £ c €
> s HEIEIRE:
8 9 . e 2 D = = 2| @ w
Depth| 2 | & Sample Description £ |Sample | 2T E|l 3515|252 | Comments
(feet bgs) = =] i) . 28 ¢ [ @ L=
S el /lime | €2 | 8§73 |2 |&|2|5 E
a 23 SlEf|g|&|=z°
__ CL |Silty CLAY, very dark brown (10YR 2/2), low ou2-1- it ouz-1-5s008
I plasticity, soft, moist, no odor or staining, organic ssoog/ 564 | 12000 [ 0.0 [0.1 | _fe5eEecees 102418 @ 1130
N material present (roots and plant debris) 1130 _feseessssess
I (SEDIMENT FILL) OUZL- 1 676 | 12300 |00 |00 | i
Color change to brown (10YR 4/3) at 1' bgs =] Su008-02/ SBassaesecs
25 1645 1T
| v (CHEM) 727 12300 | 26 | 0.1 | _Jesseseseees
= i ; <1 ou2-- Ssieisietss
— ML [ SILT, little clay, dark yellowish brown (10YR 3/4), SU008.03 —§22992559938
= saturated, no odor or staining, broken glass, wood, U008-03/ | 694 | 12000 | 8.1 0.1 | | c8555s5a088
. 1635 (RAD) 05905253552
= and porcelain present —353352385288
L 50 (WASTE FILL) 799 | 12300 | 0.2 |0.1 [, fEEiEE
B Color change to black (10YR 3/4) at 5' bgs Seaecescces
N 844 | 12200 | 32 |0.3 | _fisiisteHydrated
sesegesess]  Bentonite Chips
- SM | Silty SAND, very dark grayish brown (10YR 3/2), 820 | 12200 1121103 [ ebececeeccs
— 7.5 - very fine to fine grained, firm, saturated, no odor e
[ 890 | 12600 | 59 |o0.1 | _feaesesesee
| (HOLOCENE BEACH AND MARSH DEPOSITS) s
— 868 | 12200 |278 0.1 | sttt
CL | CLAY, dark grayish brown (10YR 4/2), firm, cssszzesses
L saturated, no odor or s?tammg, organic material 662 12200 | 40 [1.1 [y, Solsacasess
present (marsh grass fibers)
| 105 Total Depth = 10 feet bgs |
— 15 — 15—
—17.5— -
— 20




==y - LOCATION: Great Kills Park, Staten Island, NY
. '_-'!. INC =
g LEERATES A—CO“' WELL / BORING ID: OU2-MWS8-I

Page 1 of 3

Project number: 2016-004 Driller Contractor: Tidewater Inc. Northing: 139691.369
Contract Number: W912DR-13-D-0016 Driller: Devin Murdock Easting: 948598.575
Date Logged: 10/22/18 Drilling Equpment: Geoprobe 7822DT Surface Elevation: 29.96  ft amsl
Total Depth: 57 feet bgs Drilling Method: Direct Push Top of Case Elevation: 32.67 ft amsl
Geologist/Logger: John Wyckoff, P.G. Boring Diameter: 8.5 inches Backfill Method: See Comments
Reviewed by: Donald Dressler, P.G. Sampler Type: Continuous Core Well Installed: Y Yes__No
PID/FID Equipment: MiniRAE/Photovac MicroFID Gamma Scan Equip.: Ludlum 2221/Ludlum 44-2 and 44-20 Type: N/A

Radiological Readings

2 Elzl E5
2 Ele|d|s 2
Depth & 9 .. £ |Sample ID = = Elpls|a®
s | 2 Sample Description £ LE E e |5 |2 r-

(feetbgs)| £ > ) . o8 o8 c s ||~
s g| /Time | £2 | 82 [ 5| & |5|5 E

2 o8 B

3 g5 | s | £|e8|E[=S

SM | Silty SAND, trace gravel, light brown (5YR 5/6),
broken brick, and debris
(WASTE FILL)

SP | Poorly Graded SAND, grayish brown (5YR 3/2),
coal, glass, and wood debris present

Silty GRAVEL with sand, odor, gray to black

Moist, glass and wood present at 15 feet bgs

Bone, glass, wood, and porcelain present at 17.5
feet bgs

Comments

ore Recovery:
'-5': 100%

-7.5":75%

2-Inch SCH.
40, blank
PVC

.5'-10'": 25%

0'-15" 50%

5'-20": 60%




LOCATION: Great Kills Park, Staten Island, NY

£ TIDEWATER « A=CO,
A- M WELL/ BORING ID: OU2-MW8-I Page 2 of 3
Project number: 2016-004 Driller Contractor: Tidewater Inc. Northing: 139691.369
Contract Number: W912DR-13-D-0016 Driller: Devin Murdock Easting: 948598.575
Date Logged: 10/22/18 Drilling Equpment: Geoprobe 7822DT Surface Elevation: 29.96  ft amsl
Total Depth: 57' bgs Drilling Method: Direct Push Top of Case Elevation: 32.67 ft amsl
Geologist/Logger: John Wyckoff, P.G. Boring Diameter: 8.5 inches Backfill Method: See Comments
Reviewed by: Donald Dressler, P.G. Sampler Type: Continuous Core Well Installed: ¥ Yes_No
PID/FID Equipment: MiniRAE/Photovac MicroFID Gamma Scan Equip.: Ludlum 2221/Ludlum 44-2 and 44-20 Type: N/A
Radiological Readin —
P iologi ings g | !‘::n g
s Tl 2|8l € .8
B 5 Els|2les
Depth| & | 4 . £ |Sample ID = T |2 &|s|la@
estbgs)| 2 2 Sample Description : . 2t .8 | 2|%|&|~2| Comments
£ al /Time [ £2 | 82 [ 5|8 [S|= E
E s2 | S2 | £ | 22|22 o
a &5 S5 |1s|zl&|l=@°

ore Recovery:

Poorly Graded SAND with Gravel, saturated, odor,
0'-25": 60%

no staining, concrete, glass, wood, and coal
fragments present
{WASTE FILL)

Poorly Graded SAND, fine to medium grained,
loose, saturated, no odor or staining

(SEDIMENT FILL) Bentonite
Grout
- 5'-30": 80%

ML [ SILT, black (10YR 2/1), firm, saturated, no odor or 2-Inch SCH.

staining, coal, slag, ash (Incinerator Residue), glass, 40, blank

porcelain, and wood present PVC

(WASTE FILL)

0'-34": 100%
SM | Silty SAND, saturated, debris present
4'-40": 10%

Clayey SILT, dark greenish gray {(5G 4/1) to black
silt grading to gray clay (N5)
— = (HOLOCENE BEACH AND MARSH DEPOSITS)

M

-




TIDEWATER v A=COM

WELL / BORING ID: OU2-MW8-|

LOCATION: Great Kills Park, Staten Island, NY

Page _3 of 3

Project number: 2016-004 Driller Contractor: Tidewater Inc.
Contract Number: W912DR-13-D-0016 Driller: Devin Murdock
Date Logged: 10/22/18 Drilling Equpment: Geoprobe 7822DT
Total Depth: 57' bgs Drilling Method: Direct Push
Geologist/Logger: John Wyckoff, P.G. Boring Diameter: 8.5 inches
Reviewed by: Donald Dressler, P.G. Sampler Type: Continuous Core

PID/FID Equipment: MiniRAE/Photovac MicroFID Gamma Scan Equip.: Ludlum 2221/Ludlum 44-2 and 44-20

Northing: 139691.369
Easting: 948598.575
Surface Elevation: 29.96  ft amsl
Top of Case Elevation: 32.67 ft amsl
Backfill Method: See Comments
Well Installed:

¥ Yes_No
Type: N/A

Radiological Readings

2 El_| €¢
5 : AR
n .. -] - - -4 Q
(2:31“:) s |8 Sample Description £ SamPIeID 2E E || 5|82 s| Comments
B mme | 22| g2 B I5ISE
% 85| s |£|2|&|=z¢
= - ML | SILT, gray to black ore Recovery:
- (HOLOCENE BEACH AND MARSH DEPOSITS) 0'-45": 100%
] SM | Silty SAND, fine to medium grained with mica

Poorly Graded GRAVEL with Sand, reddish brown,
fine gravel
(PLEISTOCENE GLACIAL OUTWASH)

Poorly Graded SAND with Gravel, reddish brown

SW | Well Graded SAND, grayish red (10R 4/2)

Total Depth = 57 feet bgs

15

5'-50": 100%

- |« #0 SAND
(Pre-Packed
Screen)

50'-55': 100%
2-inch, SCH.
40 PVC,
0.010-inch
Slotted Screen

55'-57': 100%

60




‘w4 TIDEWATER ™~ A=COM

LOCATION: Great Kills Park, Staten Island, NY
WELL / BORING ID: OU2-MWS8-WT

Page _1 of 2

Project number:
Contract Number:
Date Logged:
Total Depth:
Geologist/Logger:
Reviewed by:
PID/FID Equipment:

Driller Contractor: Tidewater Inc.

2016-004

W912DR-13-D-0016 Driller: Devin Murdock Easting: 948597.212
10/22/18 Drilling Equpment: Geoprobe 7822DT Surface Elevation: 29.93  ft amsl
26 feet bgs Drilling Method: Direct Push Top of Case Elevation: 32.68 ft amsl
John Wyckoff, P.G. Boring Diameter: 4.5 inch Backfill Method: See Comments
Donald Dressler, P.G. Sampler Type: Continuous Core Well Installed: ¥ Yes_No
MiniRAE/Photovac MicroFID Gamma Scan Equip.: Ludlum 2221/Ludlum 44-2 and 44-20 Type: N/A

Northing: 139687.602

Depth
(feet bgs)

Lithology
USCS

Radiological Readings

2 Tl E|B| <€ 8
a a o o O =
. - - D — -— a a 5]
Sample Description £ Sam_ple' 8| .E|[5]|& %=
gl /mme | =y | 5y | 2|2|5|5 8
2 £ s
3 85 5|22 |&|=z°

Comments

SM

Silty SAND, trace gravel, light brown (5YR 5/6),
broken brick, debris
(WASTE FILL)

SP

Poorly Graded SAND, grayish brown (5YR 3/2),
coal, glass, wood debris present

GM

Silty GRAVEL with sand, odor, gray to black

Moist, glass and wood present at 15 feet bgs

Bone, glass, wood, and porcelain present at 17.5
feet bgs

' 1 Core Recovery:

- [15-20': 60%

'-5': 100%

Bentonite
Grout

'-7.5": 75%
2-Inch SCH.
40, blank
PVC

.5'-10": 25%

0'-15": 50%

#0 SAND
(Pre-Packed
Screen)

2-inch, SCH.

40 PVC,
0.010-inch
Slotted Screen




TIDEWATER » A=COM

LOCATION: Great Kills Park, Staten Island, NY
WELL / BORING ID: OU2-MWS8-WT

Page _2 of 2

Project number: 2016-004 Driller Contractor: Tidewater Inc. Northing: 139687.602
Contract Number: W912DR-13-D-0016 Driller: Devin Murdock Easting: 948597.212
Date Logged: 10/22/18 Drilling Equpment: Geoprobe 7822DT Surface Elevation: 29.93  ft amsl
Total Depth: 26' bgs Drilling Method: Direct Push Top of Case Elevation: 32.68 ft amsl
Geologist/Logger: John Wyckoff, P.G. Boring Diameter: 4.5 inch Backfill Method: See Comments
Reviewed by: Donald Dressler, P.G Sampler Type: Continuous Core Well Installed: ¥ Yes_No
PID/FID Equipment: MiniRAE/Photovac MicroFID Gamma Scan Equip.: Ludlum 2221/Ludlum 44-2 and 44-20 Type: N/A
Radiological Readings —
P iologi i = N !‘::n g
s Tl 2|8l € .8
s | . : el 2(B| 52
. £ = = 7]
(Z:t‘f::) s |8 Sample Description £ Sam_ple Dl 5% L |5 |E2<| Comments
= = £ 8 F- A o = =
: Bl omme | 220 &5 | B1E|5|SE
b &5 52|12 |28|=3¢°
= - SP | Poorly graded SAND with Gravel, saturated, odor, - Core Recovery:
| . no staining, concrete, glass, wood, and coal _ 20'-25": 60%
N | fragments present ]
(WASTE FILL) <+ #0 SAND
B 7 = | (Pre-Packed
225 . . - Screen)
SP | Poorly graded SAND, fine to medium grained,
B . loose, saturated, no odor or staining . _
— = (SEDIMENT FILL) - 2-inch, SCH
| _ 40 PVC,
] 0.010-inch
L - — _ Slotted Screen
- 25.0 25 — >25": 0%
| i ML [ SILT, black (10YR 2/1), firm, saturated, no odor or i :
staining, coal, slag, ash (Incinerator Residue), glass,
B porcelain, and wood present T
- (WASTE FILL) -
- 27.5— -
B _ Total Depth = 26 feet bgs _
- 30 30 —
= 32.5— ]
| 35 ] 35—
—37.54 -
- 40




TIDE

LOCATION: Great Kills Park, Staten Island, NY
WATER me A = ! !
A-COM WELL / BORING ID: OU2-MW-9WT

Page_1 of 1

Project number:

2016-004 Driller Contractor: Tidewater Inc.

Northing: 137857.154

Contract Number: W912DR-13-D-0016 Driller: Devin Murdock Easting: 949279.762
Date Logged: 10/23/18 Drilling Equpment: Geoprobe 7822DT Surface Elevation: 15.30 ft amsl
Total Depth: 16 feet bgs Drilling Method: Direct Push Top of Case Elevation: 17.99  ft amsl
Geologist/Logger: John Wyckoff, P.G. Boring Diameter: 4.5 inch Backfill Method: See Comments
Reviewed by: Donald Dressler, P.G. Sampler Type: Continuous Core Well Installed: ¥ Yes_No
PID/FID Equipment: MiniRAE/Photovac MicroFID Gamma Scan Equip.: Ludlum 2221/Ludlum 44-2 and 44-20 Type: N/A
Radiological Readin —
P iologi ings g | !‘::n g
s Tl 2|8l € .8
B g ElS|2 &5
Depth| & | 4 . £ |Sample ID = T |2 &|s|la@
estbgs)| 2 2 Sample Description : . 2t .8 | 2|%|&|~2| Comments
£ al /Time [ £2 | 82 [ 5|8 [S|= E
£ 52 | 82 | £|=2|5|2 ¢
a &5 S5 |1s|zl&|l=@°
= — :: g :: SP | Poorly Graded SAND with Gravel, light brown (5YR 1110 ore Recovery:
| I 5/6), coarse grained sand, fine gravel '-5': 100%
[ (SEDIMENT FILL)
— 25
— = Bentonite
= . Grout
B #0 SAND
Well Graded SAND, pale reddish brown (LOR 5/4) (Pre-Packed
i ; o Screen
to modera.te reddish brown (10R 4/6), fine to o o 75,}%
coarse grained ] ]
— 2-Inch SCH.
- 40, blank
PVC
- 17.5-10" 25%
— 2-inch dia.,SCH
_ 40, 0.010-Inch
Saturated at 9 feet bgs Slotted PVC
10— 110-15" 50%
Moderate reddish brown (10R 4/6) to pale red |
(10R 6/2) at 12 feet bgs
- 15 15 11520 60%
L . ML | SILT with clay, dark gray to black _ |
| {(HOLOCENE BEACH AND MARSH DEPOSITS)
] Total Depth = 16 feet bgs 7]
—17.5— -




TIDEWATER v A=COM

LOCATION: Great Kills Park, Staten Island, NY
WELL / BORING ID: OU2-MW-10WT

Page _1 of 1

Project number:
Contract Number:

2016-004
W912DR-13-D-0016

Driller Contractor: Tidewater Inc.
Driller: Devin Murdock

Northing: 138518.421
Easting: 947601.889

Date Logged: 10/22/18 Drilling Equpment: Geoprobe 7822DT Surface Elevation: 13.36  ft amsl
Total Depth: 13 feet bgs Drilling Method: Direct Push Top of Case Elevation: 16.13  ft amsl
Geologist/Logger: John Wyckoff, P.G Boring Diameter: 4.5 inch Backfill Method: See Comments
Reviewed by: Donald Dressler, P.G. Sampler Type: Continuous Core Well Installed: ¥ Yes_No
PID/FID Equipment: MiniRAE/Photovac MicroFID Gamma Scan Equip.: Ludlum 2221/Ludlum 44-2 and 44-20 Type: N/A
Radiological Readings —
P iologi i g | !‘::n g
s Tl 2|8l € .8
s | . : el (B 52
N - - - —_— w
Depth| 2 | 8 Sample Description £|SamplelD| o E|S|5|E|2 5| Comments
(feet bgs) = =] i) . 28 ¢ [ @ L=
S el /lime | €2 | 8§73 |2 |&|2|5 E
a 23 El2lg|&l=z°
= - GC | Clayey GRAVEL, some sand, yellowish brown (10YR ore Recovery
L - 5/4) to black '-5': 90%
| / (SEDIMENT FILL) Bentonite
= . - Grout
b 2‘5 _/ —
= - A 2-Inch SCH.
40, blank
| - i PVC
L SM | Silty SAND, black {N1), moist, organic material, _
| 5o broken glass present o 1510 75%
| {WASTE FILL) i .
i Je—#0 SAND
T (Pre-Packed
— = Screen)
— 7.5 — ]
| V _ 2-inch dia.,SCH
= 40, 0.010-Inch
| Saturated, porcelain present at 8 feet bgs _ Slotted PVC
— 10 10 —}
. SW | Well Graded SAND, brown to gray, moist -
(HOLOCENE BEACH AND MARSH DEPOSITS) A

Total Depth = 13 feet bgs




Appendix C: Gamma Scanning of Open Boreholes and Soil Cores
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Appendix D: Groundwater Well Development Logs



| A=com

= TIDEWATER = 1

'FROJECT N B WELL NUBER
ol Mw‘f "/" W 8£ SHEET OF /
WELL PURGE AND SAMPLING FIELD SHEET
3 CASING GAL/FT LFT
DEPTH TO WATER (FT): = 3()- Y DIAMETER OF CASING OF CASING
- 1 _IN: 0.0408 0.154
WELL DEPTH (FT): 5o, 40 2 IN @
WATER COLUMN (FT): = 20 4 IN. 0.6528 0.618
GAL/FT OF CASING x & lb32 6 IN. 1.4688 5.560
CASING VOLUME (GAL) = 3 0] 8 IN. 2.611 9.884
NO. OF VOLUMES min3) x . (» 10 IN. 4.0797 15.444
500
PURGE VOLUME (GAL) ~ 12 IN, 5.8748 22,240
s METHOD OF PURG NG (circle one)
PUMP: SUB. BLADDER. PERIST. OTHER: BAILER . TEFLON, SS OTHER.
TIME ON: BAILER VOL.. (gal)
|FLOW RATE  (mil/min): REQUIRED PULLS:
PUMP TIME  (min): VOL. PURGED (gals);
VOL. PURGED (gals): OTHER:
Date Water Volume Water Dissolved
Discharged Level Turbidity | Temperature pH Conductivity ORP Oxygen Remarks
(color, odor, sheen,
Time (gal) (ft BTOC) (NTU) (°C) | (mS/gm) mvV 7 malL sediment, etc.)
(94 72751 5.0 T oYX I Soge g, LU, Al DEcR T fuig?
JOoLd | Qe det25 S v T PeiLl Ban |2 A ™ =5
}(ﬂ/‘ On% _‘10;05 f\ l/M “ ""-;r'li""‘i ? rl'o‘“ 44'19
ah | lp.p 30,70 1 )
m%{, /4.0 20./0 |Jj42 [0 1.8 /97 =< 31475 | K lermge
(gse | [ 0 3242V N 200 | . FS| j 2 [-53 /.58
[e37 | 2=.0 20./0 <idz /Ac
10%Y | 200 3200 ey D , >
1050 3,3,0 g; /e | 20- T 4,95 e q49 | [ . Sp -9 [
w ) 5//] o, o
¥ Bl.o 040 | .o MaL | ].20 [ 2/ -7l 4,5
 f05 2 4o.0 pleD | Do | [4aL | /PP | 7,8 |_oF 1.9&
, ] 040 | 0-0 | /4,90 [ 7] 9| [ £Z 44 090
o eo/01 4.0 | 1490 | 5 .01 [.53 | -g¥ | O350 "
1/00 o.0 oup | 8.0 14%£19 201 1.%2 |—qg9p 200 | {lesr | Gool
¥ e ! Frﬂé‘vcﬁoq

MP-Purge Form



/02419

N =4 rmswmniﬂ»

PROJ?“I?)U;IZR.‘ 0o WELL NUMBEROUZ../’?W" 03% L / &

/

WELL PURGE AND SAMPLING FIELD SHEET

CASING GALFT UFT
DEPTHTO WATER (FT): = Z /. 94 DIAMETER OF CASING  OF CASING
¥ ’ 11N, 0.04 0.15
WELLDEPTH(FT: 74 & ( sereen [0 F# G%) @ﬁ) @
—
WATERCOLUMN (FT:: = 2 ¢35 4 I 0.6528 0.618
GAL/FT OF CASING x0,163 2 6 IN. 1.4688 5.560
CASING VOLUME (GAL) = ¢, &3 8 IN. 2611 9.884
NO. OF VOLUMES min(3) x /. 88 10 IN. 4.0797 15.444
PURGE VOLUME (GAL) = 3 2-5 ga [ 12 IN. 5.8748 22.240

METHOD OF PURGING (circle one)

TIME ON:
FLOW RATE

BAILER : TEFLON, SS |
BAILER VOL.. (gal)
REQUIRED PULLS;

OTHER:
01 RG 1S

(ml/min):

al L ] l
HER) eca TadQ (’Maff.uacﬂ'icfy

PUMP TIME  (min): VOL. PURGED (gals): b
VOL. PURGED (Z:Ts): OTHER: /‘(’q}s 4= 9. Z2nn,
Date Water Volume Water Dissolved
Discharged Level Turbidity | Temperature pH Conductivity ORP Oxygen Remarks
bgs (color, odor, sheen,
Time (gal) (ﬂva:z.‘ae) (NTU) (°C) (mS/cm) mv mg/L sediment, etc.)
_{@15'0 d.;) z:'; 94 éurge ¢ /’-g‘_"é'd az-'fll b ler. Water Jc Aloc fFl F Ve,;";p Focdik.
. S Y AR IS ?S V| S/ wiFrA Ao s | O R T e (e
| /270 /e %’ 'yl -jﬁ P ad 2V 1 ) w)?fjm& 2SN 3. =
%%i 22- QR 7676 VS Re A =47 v AL2Y] ,1’5 :
» ..S - ; E o U
7%;’ 7.0 | 703 /35.59 .60 /Tl g1 2.20 % ,ﬂ-uzﬂ}cjm(
LV L0.-5 &S Ponna
L‘E-QZ /Y. © IZ23 | /9.97 o= /.76 “de i i i '} (4 £
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| B TIDEWATER 'E '

qpncuecr NUMBER
RA0ib - OO Y OV A - Mw-+ 7?7 sHEET ; oF
WELL PURGE AND SAMPLING FIELD SHEET
i CASING GALFT UFT
DEPTH TO WATER (FT): = %O DIAMETER OF CASING  OF CASING
. , 1 _IN. 0.0408 0.154
WELLDEPTH (FT):. /¢&. & N (0.1632) (o618
WATER COLUMN (FT): = <4 4 N 0.6528 0.618
GALFTOFCASING & x D .r& 32 6 IN. 1.4688 5,560
CASING VOLUME (GAL) = 7+ 3 8 IN. 2.611 9.884
NO. OF VOLUMES min.(3) x 3. 7 10 IN. 4.0797 15.444
[PURGE VOLUME (GAL) = 7 & 12 IN. 5.8748 22,240
____METHOD OF PURGING (circle one)
PUMP: BLADDER. PERIST, OTHER: BAILER . TEFLON, SS .OTHER.
TIMEON: & Y355~ BAILER VOL.. (gal)
FLOWRATE  (miimin): /. ; &) (5,077 REQUIRED PULLS:
PUMP TIME ~ (min): VOL. PURGED (gals):
VOL. PURGED (gals): /& Gawon 5 OTHER: 2.0 8.y = 33 PrA7
Date Water Volume Water Dissolved
Discharged Level Turbidity | Temperature pH Conductivity ORP Oxygen Remarks
Be = (color, odor, sheen,
Time (gal) (ft BTOC) (NTU) (°C) (mS/cm) mv mg/L sediment, etc.)
e - — | :
nEsy o | - A77 | /9-Fb | sTv3 .000 | Qa7 | Jo-37 | SR
o999 p .35 7 o 290 MR _1&57 | 0.79% | & v 77
CE5 5 / = AFe /6.9 | £.77 | ©.0/ 8| 74 7-7% | Recoris, &2,
oC7es| 3 B:5 |AYY (7. D% | .50 MR 37 T 70
YT 3.5 T S 73 | L6708 | 3. 77 O L76|~/0% | Y. .7/
OP25 1 ce-e 757 |ja. 05(7.36 |0.977 705 | 4. 55
O30 7.5 L& iIZ6 |/6 .97 | 737 .70 S 77 5| T.65 L2 /78 €21
O9vYs /e eAts Rans CeEAR

MP-Purge Form




Y| G mioewaTeR <

pno.recm BER £ WELL NUMB R
J ov -Muw/~/ sheer / o /
WELL PURGE AND SAMPLING FIELD SHEET
CASING GAL/FT UFT
loepTH TO WATER (FT): 3? ;? ‘i { # / DIAMETER OF CASING OF c».sms
£ pid < et | 0.040
WELL DEPTH (FT): 5. FRTa h" cﬁ:‘ ‘ s1a -
WATERCOLUMN (FT): = &, 23 4 IN. 0.6528 0.618
e 7723/
GAL/FT OF CASING x Q1632 =2 " ¢/IN 1.4688 5.560
CASING VOLUME (GAL) = / 07z 8 IN. 2611 9.884
NO. OF VOLUMES min(3) x %, & & 10 IN. 4.0797 15.444
|PURGE VOLUME (GAL) = 3 12 IN. 5.8748 22.240
METHOD OF PURGING (circle one)
PUMP; BLADD%R, ERIST. OTHER: BAILER : TEFLON, SS CIQ-E_EB/ a Lt ( dedﬂ,q_fe.‘{ l
TMEON: >4 30] 5| (Whal: u.,M BAILER VOL.. (gal)
FLOW RATE  (ml/min): B /0 62. i REQUIRED PULLS:
PUMP TIME  (min): f“f’ $7.0) VoL PURGI? (ogfs):
VOL. PURGED (gals): e ) OTHER: /-6 ppm
Date Water Volume Water Dissolved
. Discharged Turbidity | T tu H Condugctivit ORP 0 Remark
(cominfore) 83 ghly TDEI | Temperature)  p i PR ] e ot e
y Time (gal) (ftB C) (NTU) (°C) : mS/cm) mv mg/L sediment, etc.)
/023D 7950 J.0C 7-°9 Suru.g, well Twi tR (= ':afmio
HET | 60— [ 07 | ﬁw.pﬁaw-p:-.w, Very dovk goby, Torlid, Tafcke af boviom
1448 | = 1 2 TIT] IPPE J )
Fi w L F e F e S Vi § "> AT r
147 Jch [ = 24 TN !}‘. j'\.-\ .I(la—.\-f I‘ -
[0 T ~J fl.l’u ‘:’" 3 ""] r'Ui L W‘HY?L— 4 P
A e B Baral o dap o itali ok Tffas]io
/550 /-5 VA1) ﬂ‘l&rﬂr\ pa.fdyj,«'a ¢ off per :If‘a/’ff'c,- _Z;‘-#tfu_ af adlffom .
/558 7.7 7278 i B
/605" 9 /3.30 Weall SFA dress nd Aowli_ellen ot X2 m Prce, Tplrosic fads
Z6/0 2.2 14 2 & Y42 | /78.2¢ &. 83 10,759 ~7¢ 7’ /1. 49/ & 300w £ fran
673 2.5 75.32 Well pomped Ary. Walf to'- rechdrge u
/700 25 /‘{. o5 focgtd pomaink lwith dovir7a /& Znthte ar
/70¢ it /4. To 208 "17./2 1 ¢.97" | 06827 | ~%9 .7t
1113 2.7 5. za Tl 17 /6 iy AV 0. &/1 =8 | z.z9
_ Ao ?“'{u_._;“ St N 9T FUrF Tt ag /e = o 2 Vo) K
/02609 | poy=z G-l 2s] 7 p 4
L - [} =LA w_[{" / /q} !‘ / ]
e Wel—bpoled oy \JPENY (ZTOZ]
: 2 - |
R 7 7 /-0 [ Taled (wnfer Jagel maalvremen F
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Appendix E:  Groundwater Purge and Sampling Logs



AZCOM |

TtDE 'JATEﬂ

GENERAL INFORMATION

srenave GKP Phase | RL OUZ momcTno, £ 01 6 - 004
Sl — gZy 7of fzo /: -

SAMPLENO. ({2 - /~MMf03b weno, YV 2- MW-—U&i

0JZ=1~/MWoo9 T~ / /
DATE/TIME COLLECTED /9 /3¢//€  Jo 40 PERSONNEL John C 5 chiree do
SAMPLEMETHOD (Qf/) Sty le-Pro bl dolo- plmp Andrz oy F/(Jmm«,

¢ dz1461l °

SAMPLE MEDIA:
SAMPLE QCDUPLICATE:  YES @ DUPLICATE SAMPLENO. 77 A
MS/MSD REQUESTED YES NO MS/MSD SAMPLENO. S4me &< afoi?

SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS

.Sample Container " Preservative Analysis Requested Volume per linear ft of casing_
3 Homl vial  Hel Vocs (82é60¢) ID (in) Gallons Liters
& 250mL amber pone SVOLs/ 82708\ FAH: (§270h-5ImM] 1 0.0408 0.1544
) Lesticicles (809173), Febs /swzm 1 112 0.0918 0.3475
/ 250ml placs.  HAMD, ] Lnorganics E0z0M ] ///evcury 2 0.1632 0.6178
[ Z50nL platic FMG, Filter § (79704) 7 3 0.3672__| 1.3900
Y 1L amber  popug  Herbicides/3/41/4] Divrns/Furaryb2 4 0.6528 2.4711
3 /L plastic  HNOq ! Raduwm 226/22% (F4 Joyfwd] 6 14688 | 5.5600
3 /L Shsic  HMO filtec | ’ "1 8 2611 9.8837
2 500 L /v/aj‘f-'f, /-4 V0, 1 Covoss Algha & Gress footu (EFH 00 ) -
2 5’00»-,\1.‘7/4-1)'7’(, /-//1/0?; Lilter ) Total Uraniom (L4 Zao, 6} i
WELL PURGING DATA
—/ / Well Depth (R BTOC) 5 4.3 "=
Date /0 /g e/1 6 Depth to Water (f BTOC) ___20. 08
Time Started 0J04 Water ColumnLength 27, Z¢/
Time Completed /2ZD Well Casing Volume (per ft) 0.6179
PID Measurements Volume of Water in Well (L) /9 00
Background 0.0 p,m Casing Volumes to Purge NA
Breathing Zone 0.0 o Minimum to Purge (L) i
Well Head O. 6 o) ActualPurge L) /7. 6 0
Purge Water (L_O RN
FIELD MEASUREMENTS i
Time Amount pH Temperature Conductivity Dissolved ORP Turbidity Depth to Water ~ Purge Rate
Purged {gab)> Isius) (mS/cm)  Oxygen (mg/L) (mV) (NTU) (ft BTOC) (mL/min).
0950 Lparn  Celi fitliay T Y o5
0955 [ B /94v6.75 24 0A /4P Z. 31 ~¢7 4 ¢ 20.04 | Z70
000 [2.90 [6.92Z2 [/9.37 | /.49 | ©.8] |~/98 0.0 30.05
/0d3% A4.35 .98 | /4.4 /.49 .43 |[=/21 0.0 39. 045
/070 1580 | 7ol /7457 /49 | 0.Z4 =727 9,0 20.05
/075 [7.25 | 7.0z [79.60 | 7.49 o.74 =/3) O. 0 20.04
7050 | g Jo | 7.93 _179.55 | /-%9 | O.06 | -/52 7,0 30, 05"
70Z5" 1/0./5 | 7.09 [74.59 /- 949 O.00 /34 Jd.0 Jo0.05
/o030 (/7. 60 [T.04 [/74.65 | /.49 0.00 7734 0.0 20.°5, |,V y
—————— ————— — ——— — — SR S 2 d,L\ 70 ) £ //8
FIELD EQUIPMENT AND CALIBRATION V4 ’
@mpment Calibration

the U-52 B CHRRPT

Do ktoin ﬁré;d;mef&r‘ 7-700 B256 3473 '7/u /?o/{

/0, AAE 2000 7 353-00082]

GENERAL COMMENTS

Multi-Parameter Probe Unit# _§@e— é(,bo{/@

Field Parameters Measured in Flow-Throygh Cell

Pump Placement Depth = 5 4.3 F+ Lo

PumpRate= Z90 mL [fin., A

Well Diameter=_ 2 /nc4

" M " {
Sweentnervil=_ 97,0 ~ 3 F.0_F7 bfec [ Somp eddy 0-3Z FF 7o Sl dyyar‘/l/l



faifle pau

llDEWATER

EET
GENERAL INFORMATION , :
smenave GKP Phase | RZ 0UZ, pkgmw?}No ZO/é oo
ouz-[- 00 BWT oUZ-T- = /TWOO - O0F =—
SAMPLENO, W2~ | ~/MWoo g WTF WELL NO. 007~ A W-08 V\/T

) —
DATE/TIME COLLECTED /9O / 3/ // 8 & /2/0 PERSONNEL j;/u C )’3 ‘/( roe ey
SAMPLE METHOD QED Sonple Pro ble Jlir Sfladvecr fletring
© e BZ140] ~
SAMPLE MEDIA: -
SAMPLE QC DUPLICATE: @ NQ DUPLICATE SAMPLENO,  £¢&2 ‘0-9/0 o
MS/MSD REQUESTED YES @ MS/MSD SAMPLE NO.
SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS
Sample Container " Preservative Analysxs Requested Volume per linear ft of casing |
3 Homl vial  Hel Voes (4z60c) ID(n) | Gallons | Liters
5 250ml ambor none SVOLs/BZT0B] FAHs/§2708-57M] 1 0.0408 0.1544
B Pest)vides (86 55//3} eBs feezzAY T 1R 0.0918 0.3475
/ 250ml plass.  HMY, ) Znerganice (E0zZ0A ] /‘//ezrcur\/ 2 0.1632 0.6178
[/ 250 nk plastic G, Filker § (7976A) 7 3 0.3672 1.3900
o L amber  pepz  Herbicides/8/4774) Dietni/FvaniB7i} 4 0.6528 2.4711
3 [L  plaste  HNOq { Radwm 276/22‘8 (E7 Gosffwd] 6 1.4688 | 5.5600
3 /L Sl Vs filter § ' L v 8 2611 9.8837
2 5&0144 L f/aff‘:c /7//1/,05 2, Govoss ﬁ/ﬁ/{d, o Goress foe Fo. Ké'/% 700 ) .
Z. 500u. L ’/q/tulfl’(, /L//l/ﬁg»’ -,l}/-}k"f ) 'fov‘:\/ UJ”&M/'UW\ /E/’/? Zao, e(i, !
WELL PURGING DATA ;
, Well Depth ( BTOC) & g9.7¢
Date / 0/ 51 // b Depth to Water (| BTOC) 2 4. 7.5
Time Started 093¢ Water Column Length Z.7]
Time Completed /%05 Well Casing Volume (per ft) 0.L1T7%9
PID Measurements Volume of Water in Well (L) 2.2 (7
Background 0.0 Casing Volumes to Purge /(/44
Breathing Zone O« © Minimum to Purge (L) /V/(
Well Head /9. O Actual Purge (L) 3. 30
Purge Water d, o
FIELD MEASUREMENTS
Time Amount/ ~#2¢y PH Temperature Conductivity Dissolved ORP Turbidity Depth to Water ~ Purge Rate
n (m, m ft BTOC 'mL/min
Joo1 o8 Colt il = ot oD Q0 G7E  Z90
10/4 /.15 [ e.dl 1/5. 87 /.62 8.945 =/0& /52 (

]
7077 | Z.90 | &.99 /5.9 | /.69 7-/3 =726 i/l PPN
[0Z2Z 4.35 [ €.55 | /5.34 | /-7 .27 124 /40 U1

I .
7027 | 5.80 [6.72 /536 /.72 | 5.68 | -124 [ 737 (12" ”WW"'/
/032 | 7,25 [ £.60 [/5.37 | /.73 | 799 | /7Zz | /73 [>hbiider
7037 | 8.70 [ 6.5 |75.30 | /<771 | 4-39 | 727 _[730
/09Z | /0,715 | 6.57 /5.94¢ | /.79 | 380 ~/79 7.6 /
7997 /7.60 [e.Co [75.55 | /.75 3.3] =777 6.6 ¢7
705Z [/3.05 | 6,60 /5. 62[/.74 | 2.97 | -/NE [ é.9

FIELD EQUIPMENT AND CALIBRATION
Equipment Calibration

foribe U',ﬁ/z Mﬁ%CHRRFT/ ., ) A

7 7
/17 it ﬁﬁ 2000
GENERAL COMMENTS .
Multi-Parameter Probe Unit# _S@e~ ZLboy/@

Field Parameters Measured in Flow-Through Cell

Pump Placement Depth = 26 P 75 /7‘ éﬂ’t" <

PumpRate= Z9J mZl/min

Well Diameter= 2 ;nch’

ScreenInterval= /8, /4 - Z8. /4 /+ 6 foc / Svmp adds O, 3Z F fotp( d[t’—f’/ll l

\/.ry sl Af shoen o watey, Looks [k fhece is d/».r_.f@//ﬁ’/ 94 /N

/{7w~7,, LMotfe El 546 /Q

. 3
7E52-00082]




Cond

ATw

Firqe

e ';Z".;L,) rH | Ty Qo | 0P ¥
) _ ‘ |
s057 |14 59 | 660 | /518 274 | 269 | /8 | V.2 |24.76| z4e
/102 5,95 | ¢.co | 75792| 174 | 2.38 | /1T | 3.8 1
1107 J7.40 | €.¢0 | /1563 175 | Z2./2Z 176 | 3.4
/12 /8.5 €.57 |s5 58| 1. 75| /.86 | "1 | 3¢
1117 2030 | 6.58 | /567 | 1.75| /.74 |T//5 | 2.6
nze | zL75| ¢ 69 | 75 e7| 1.75| /.52 |~074 | 2.7
/27 23.20| ¢6.57 | /59| 1.75| /.40 |-/19 | 2.6
/132 24,65 ¢.59 | 76./73| 119 | 24 [777/3 | 2.2
1371 | zer8| ¢.5¢ | 7629 74| -/ |73 | 2.4
4z | 27.55| 6,56 | 63| 273 | /.00 | /B3 2.6
/47 | 29.00| 6. 57| /.48 1.73 | 0-70 | 7//3 | 3
(152 | 30.45| 6.56|s6.60| 1.72| 0.80| /74 | 2.¢
1157 3/.90| €. 54 /(-3.75( L2 | o0.7( | 113 | 2.6 |
/202 | 3335 £.69|76.96| LTL| 0.62 | /12 | Z.€ | V| Zhors was
/207 |34 60| ¢ 53 |76-70| 1.7(] 0.57 | ~7/3 | 2.3 reye
TN

pu2-mw <02 WT




/.,/I,LI:#

GROUNDWATER SAMPLE COLLECTION FIELD SHEET
GENERAL INFORMATION , '
senave GKP Phase | RZ OUZ mroerno, | L 01 6 - 004
SAMPLE NO. 535 1’,‘,"’,,‘1"’535’7‘4;]7—.-,; weteno, 002 -MW-09WT

DATE/TIME COLLECTED _ /9/3//18 & /655 PERSONNEL -—734» C jc,A/"oe/er

SAMPLE METHOD WEA Sanyle o Alo A

Poay #Z14 6/
SAMPLE MEDIA: :
SAMPLE QC DUPLICATE: YES @ DUPLICATE SAMPLE NO. /(/ ‘4
MS/MSD REQUESTED YES @ MS/MSD SAMPLE NO.

SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS

Sample Container " Preservative Analysis Requested Volume per linear ft of casing__
3 Homl via|l  Hel Vocs (4260¢C) ID (in) Gallons Liters
& 250ml amber pone SVOLs/8ZT70D) FAHs (8270D-5Zm) 1 0.0408 0.1544
: , Pestivides (8091 8) feBs fe0224) 7 112 0.0918 0.3475
/ 250ml placs.  HAK, ) Tnorganice 0204 Mebcury 2 0.1632 0.6178
/ 250 mi glastic VO, Filker § (79764) i ’ 3 0.3672 1.3900
Y TL amber poug Herbicides (8/4774] Dicvins/FovaryB2a 4 0.6528 2.4711
3 [L plaste  HNO; ! Radwm 226/22% (£44 Foffr3| 6 14688 | 5.5600
3 /L phssic WO filtec | ' T~ 4 8 2.611 9.8837
2. 5&0144 L f/“jfff— /J/V’Oz 2, Govoss ﬁ/p/‘{ﬂ_ 4 Gorese fow o Kf’/)fff 700 ) )
Z- 5.0014\L 'p/alfl’(, /L//l/Ozl ‘é;/'f'\"f ) %ﬁ\/ U/Zm}uw\ /gf/f Zm, cé/; 7
WELL PURGING DATA
Well Depth (8 BToC) /9.7 9
Date /0/3 "/ 10 Depth to Water (t BTOC) 7/, O
Time Started /530 Water Column Length 7- 09
Time Completed /€00 Well Casing Volume (per ft) d. CU78 Lifos
PID Measurements Volume of Water in Well (L) </ B 7
Background 0.© o0 Casing Volumes to Purge MNA
Breathing Zone 0,0 5{719,“, Minimum to Purge (L) N
Well Head 0.0 Lo, Actual Purge (L) /49.74
Purge Water 0.0 [45Pe
FIELD MEASUREMENTS i
Time Amount L','./«,rj pH Temperature Conductivity Dissolved ORP Turbidity Depthto Water ~ Purge Rate
_ Purged (gely . : Isius) (mS/cm)  Oxygen (mg/L) (mV) (NTU) (ft BTOC) (mL/min)
/550 0., 00 Cetl f g —_ - - — /0% 290
7535 | /.09 | 7.51 [ /7. 77 | 0-3713] 3.57 34 77,7 77.20 | 2 3o Ao
J606 | Z-75 | 7./2 7833 [0.2709| 2.75 | 35 | 7.0 77 25 | 260 adyost
/605 | 5.499 Z.090 | /8,06 | O, %95 | /-5 -3 .9 //. 28 | 280 rate
/61v 4. 95" 702 |/7.9Z2 | 0.571 /.22 35 71 77. 2( 2 e0
/6/5 6./ 7.09 | /7.78 0,553 0.97 <7 4.5 /7.29 /
/629 7.495 7. 10 /7.77 | 0.575] 0.94 =7/ 3. /7. 30 v
7/¢Z5 | 8.75 | 7./7 | /763 | 0.585| 0.97 | 79 | Z.8 129 [Z40 _ atestuwned
/630 J.9% 7- /94 17752 [ 0.588 .93 83 EAK) / ]
/7635 /77.75 | 7./9 7753 [ 0.007 0. g0 -89 2.5 v v

FIELD EQUIPMENT AND CALIBRATION

uipment Madel Calibration
e etbe. U-52 B CHRRPT = o e , ,
= ' g2 2= { FHAcCH Zico F Torbidinete~ 2 B/89248
/T u, AAE 2000 #3553 -00082] ”

GENERAL COMMENTS

z
Multi-Parameter Probe Unit#  _§@e~ Zbo/@

Field Parameters Measured in Flow-Through Cell .

Pump Placement Depth= /5. 09 F# &7/9C

PumpRate= 240 ml/min

Well Diameter= 2 /nch

o~ £ 2 ll
Screenlnterval= H. 0§ ~ /U.06 FF f (FImp eddLs U 5SZ fr S Fotal Laptl]
7 4 /

SEE BAck



Timz | Amt
!)v'?v—d
Lireds
/640 | /2.35

J64S | 13.55
/w’j /4.74
I

002~ MW-0GWT

4

7.4
715
7./6

i

/7153
/7.53
1747

e
[

Condocrl)  LO
(w5e] | (g /2)
0.623| 0.7y
0,621 9-76
0.€32| 0,7e

(o]
-42
A
96

'/(Jf 6 ;,1‘)

V7o)

2.0
L4
/.7

4

/7.29

M
(M frm
Zg0




702918
192979

/9%078

{4’//'0 )@ﬂdiv/.; Jl{vJ/e/ 4,,4& W/,ra/ {ar
ot ez cul :

“pwolo]

‘-"';Q/'Qf ézé

- ASCOM. . [[B s rﬁ Bl 7 TIDEWATER
B OUNDWATER S 'LE COLLECTION FIELD SHEET '

'GENERAL INFORMATION
"y g b2
SITE NAME GKF ’D/’“"‘"- | RT 0VZ PROJECT NO.

U2 1- [IW 010 0vz- 1-Wertef o

Zo/6- 0 7 %Jo/qu/,@
P S

A~ OVZ -MW ~JOWT

SAMPLE NO.
DATE/TIME COLLECTED [’ u/z 4 /’ v / 590 PERSONNEL ._I)/m C Se ‘!"' o e
saMPLEMETHOD B | clry X (2tin to camp Andvew ;/—/e MmN 7
Wit U bai [er
SAMPLE MEDIA: 4
SAMPLE QC DUPLICATE: YES DUPLICATE SAMPLE NO. /V
MS/MSD REQUESTED YES - (N MS/MSD SAMPLE NO. VA
SAMPLE CONTAINERS, PRESERVATIVES, ANALYSIS
SampleContainer ~ * - Preservative . Analysis Requested t o Volume per linear ft of casing |
2 Homl wa.l - H¢ / Voti(82 60 o d ID (in) Gallons Liters
5 Z50m L amber oleis  pore SVocs (82700) FAH: (82700~ 1 0.0408 0.1544
y f SIm\ Pesticides [609)8) 11/2 0.0918 0.3475
) /”bﬂ; /goezA) 7’ 73 0.1632 0.6178
! 250mL plestic . A, 7 Towqeaaies’ ( 60wﬁ) 3 0.3672 1.3900
I 230 »l shshic Wy Fleer: § Meveory, (74794 ) 4 0.6528 24711
Y /L amber gle, aond Medicids [ a’/;m) Diwns [For 6 1.4688 5.5600
A ' €€Zq2A) 8 2.611 9.8837
3 JL plsre //N0~ U Ratlom 22E/22 6 (677 70‘//‘7°>)
k) /L p/(xiﬁ; /VNO / /fér : }
2 EPn] plaife S FROH GO0, EPAZDO S Z §00mL, )a/amc FR e £ 709, Z00. ©
WELL PURGING DATA
Well Depth (ft BTOC) /5.32 )
Date /0 /Z d / /8 Depth to Water (| BTOC) ___ /7-0@___ (/75/2G /1§ € 732 )/
Time Started /0/2.8 //g @ /770 Water Column Length A ZE '
Time Completed Y4 /_, [(//5 e 07/3 Well Casing Volume (per ft) [Z) 6l7%
PID Measurements Volume of Water in Well (L) =.63
Background 0 .0 Casing Volumes to Purge /A
Breathing Zone g, o Minimum to Purge (L) NA
Well Head d, 2 Actual Purge (L) é, 7
Purge Water 0.0
FIELD MEASUREMENTS .
Time Amount pH Temperature Conductivity Dissolved ORP Turbidity Depth to Water ~ Purge Rate
Purged (gab) (Celsius) (mS/cm)  Oxygen (mg/L) (mV) (NTU) (ft BTOC) (mL/min)
levs : y = = i
/7048 9.9 Well il oot sodfein 52 M//lh,q dfo !iqn;}‘,{‘:«n/‘ Hrow Adec . £ 6 =/ /fm7~_
7770 [ 6.9 | Well bdiled dryl Retora 7 J amp e - :
/590 | 6.7 .43 /172627 | /.93 2,97 ° cH Q.0 /1. 96 A sodinity
AL = Collect H [-Lifek amberk 767574 B2 904 aidh bailer. 0.71/;?:-7’
/000 = wel e (d&( o(r"y. A’u/v ~n f:))ﬁ}[l'ilAll luvz,aft
99/0 - Colleor K5 259 44, -//a._u win b~ + B ZSdPL pladte | 1132
2944 - el halleof er 5L plEsF ’
/340 - Collect Z 600, 1. /Au',/;c HZ Jeipo-glagri 2741
/200 — AR haflrd ey , , i
FIELD EQUIPMENT AND CALIBRATION t [ yee Bac b ]
Equipment ] Model Calibration =
Horibo. U-SZ7F GCHRRPTI. 7 /o /ze,//
) -u.bd.mefe,» 7-700 #2509

GENERAL COMMENTS

Multi-Parameter Probe Unit# $Q2 & 6 oW

Field Parameters Measured in Flow-Through Cell

Pump Placement Depth= /V/1

Pump Rate = / U ﬁ

Well Diameter = 2~ inbi’\

Screen Interval =

/ 2 2 =z /7 £ c 2 1\
5. 00 ~ /6,00 /‘f é’/c’c (S99 addy (/1=)4-f¢‘- 72 Fo7&( o(«z(;fA/)

MNode - Stk 9P

SEE Bhcic

_/""\

s 2.2 ff qécud grovad Svrfecae



41 /é/w)

gl Collet 3 I Liter o it /2,09
/38 Well bailed dry

/0/3//16 0907 CE/[‘w{i [ [£iten /9/&/'{;:\ ' 7746
0913 Qone.

Note /[ wf hen well aeas com /9/@,1&// a 0.5 [,
exdZnd (i WS addle 4 +o &.Lf:t? _ Sewivirancint s cn
44 s SA&L t ﬁ”z’drz, /y/;»r o 74(’, 0. & fﬁ &)c’—/cf,n_r:o/l

(réf&f& qed Aa:jA f Lgﬁ"fe e setens; Wﬁ

0O 2 - 19 WT



Appendix F: Sediment and Surface Water Sampling Logs



g;” A_COM ]E‘ 588 he

SEDIMENT SAMPLE COLLECTION FORM
Project Nam7: 7:KP FAase [ RZOUZ

TIDEWATER :

Date(s): /°[22/i¢ g24 15[22] 18 o
Project #:| 266 20/ - 007 Date: ;0 /22 /8
Sample Location ID:| OUZ - SEB-0O] Time: 0900
Sample#:| OJVZ~ [ - CFoof Weather:7_}70$ Hy clovd
samplers:] |9 Schroeder 427 J’a 7
Rf&n Wanginl
Sample Information:
Sample Depth:| )~ & [ n o heg Sampling Device: /)o /, cated acetate
Water Depth:| 5 incheg core device

Distance from River Bank:| /. § f-‘-,t ;
River Flow Rate:| Je su/fucz water |Field shaest
Field Decon: Yes No Sample Type: ( Grab) Composite

(_5edicated )
MunsellColor:  Darfk broin '

Sample Description: L_xf wdh sany l wat
(approx /S-Z0R f; e~ mechyom .(ﬂ“-t()

Other physical characteristics of water body at sample location:
(Water color, turbidity, odor, presence of she s, dead/stressed vegetation, etc.)
UJI-\-H-%" clear ( ve r7 {uLJ f'yrinle(.-l-y . ) e fovr, /L/a 5Aeﬂ-ﬂ,5'_ L_ij
o{' /u’u.w.s on water S-urj[ﬁ% ‘ Se me "{‘Z—L Fis «png mefmm_ Jmeul_g
and e ¢ tream,

PIB: OiD(?FM

Rad Scan= 4 000 cpm

Sample Comments/Description:

£} - ' - )
50.111 7 {cL Aemc e 2y z,s&(/ rier 1o T //e.c;f. O ax c,t.‘s’p'f '/['s’ v VC‘?&;
{ J I "




. AZCOM |

o [ TIDEWATER e [1&

e iy

SEDIMENT SAMPLE COLLECTION FORM

Project Name; GKf fhose | RZ 00Z :
Date(s): /0/27-/1@

Project #: 20/6-007 Date: /0/ZZ//¥
Sample Location ID:| OJZ2~ S I 2 Time: /9070 _
Sample#:| OUZ~-/~ SFoozZ Weather: 7772577y clPudy,
Samplers:| Tohna C JShroe e 7Y il
/(}Lu-x We n. P A

Sample Information:

Sample Depth: O~ G inches Sampling Device: s (/(" cated
Water Depth:| Z ,nchox ocetafe colfl dovico

Distance from River Bank:| 2 f4

River Flow Rate:| S }d(‘fa.u_wwkﬂ_d:ré/’f !46’-’:(_

Field Decon: Yes No Sample Type: rab Composite

Munsell Color:  Park b rodin .
Sample Description: S Lr{’k.)< 157 sand and 7,«“,;;&[ i we

Other physical characteristics of water body at sample location:
(Water color, turbidity, odor, presence of sheens, dead/stressed vegetation, etc.)

VJ-r-r ‘;1Lr bhwon b loav .:,‘1/;:.&, 5/;7L,,‘T wrhid j;?-“"f“oa 4 J’/uz¢,.¢\ o
WL’\‘&-\’-- Fkl’ '5%.{'\'.’. 7N,va;\ ﬂ\,— ;‘lmpé /UW'}‘(CH‘ /4 few 2a (e j oy\

water guitde,

PIO= 0.0 ppu

Lad scan: 4000 cpm

Sample Comments/Description:

J;LMJPLL Aom«oqe_nlz_ezf frﬁﬁr fo coflectisn e-xiua,‘-'%ﬁr [/(7(,9




SEDIMENT SAMPLE COLLECTION FORM

Project Namt? (e Pﬁé@\;‘g ] AL oUZ

Date(s): Ju [z 2 [IB L
. Project#:| Z2o/o-c07 Date: /0/22/1'&;
Sample Location ID:| 22~ S Fb-03 Time: /434
Sample#:| O0J2-/-SE 003 Weather: ;:Zcﬁﬁl ols "“’Y
Samplers:| Joha C SO R rpe o 57°

ﬁyan Ll-/a.vxs'.n. K

Sample Information:

Sample Depth:| O~ & [ lnr Sampling Device: /). ./ .. fad
Water Depth: ‘Vcnu/uu acetafa core (/L,‘/, s <2
Distance from River Bank:| / 4 'f&({r
River Flow Rate:| J.. s. rfece u/a_/-zr Field ¢ b e A e
Field Decon: Yes Sample Type: rab__ Composite
Md )

Munsell Color: Vér\f dack bpown $2 LIGck

Sample Description: ) =4 . hn.het .,an,h ﬂruv.lbi st\dq o (SW} 952 $ine 1o coarvse Seaad,

Y~ 6 inchag g, (?ML Z;gs;/r f? wrr:ffv- sand weet

g 66 “-qt 15

Other physical characteristics of water body at sample Idcation:
(Water color, turbidity, odor, resence of sheens, dead/stresse vegetation, etc.)

wdfercfﬂ’w Vc..wr *-“U fvrél’cﬂf/)/ /Vf) é,o/r“ /VU.(A»(?.//;
JVo ééwu or Adebris_

plﬂ: O‘O P‘(’Vy\
Rad $c0h = ’1’:000 o’am

Sample Comments/Description:

jé,m(o[d. Aomdj}t’-h}ﬂl{[ FHM* fo cfv//cu//ﬁw\ ((Zxc_d(\j'/_g(‘ VCC_J_




G TIDEWATER e

SEDIMENT SAMPLE COLLECTION FORM

Project Name; GKFP Fhaga | RZ 0JZ
Date(s): (¢ zl[r'é

S — | /
Project#:] Z20/6-00'7 Date: j0[22//8
Sample Location ID:| 0V 2~ SED- 04 Time: /(30

p P p /
QU2-/"SF09-AUP  samplet| 00 Z- [~ SE00Y (Ms/k eather:  [NosHl,~cToudy [ odor
Samplers:) Tchn C SchrocLevr

&

KY“"’L WZins in]a
Sample Information:

Sample Depth:| 0= ,nehaj Sampling Device: Laed ceafzo _
Water Depth:| 5 jncheg "“'d' ME mart pavies
Distance from River-Bank:| 4/ f ¢ From Wetlasll /?iﬂmd-f’"—*"‘
River Flow Rate:| 52 surfice wafal Held sheet

Field Decon: Yes No Sample Type: @ Composite
Qedicated)
Munsell Color: Z.gh f A rown ) A Vet
Sample Description: /2 // 4 ya e o sam ‘/g\"y’f/"u Y fmictsspa— fire 10 OO 10 J‘am/{

S0 474 ,e.y; we

Other physical characteristics of water body at sample location:
(Water color, turbidity, odor, presence of sheens, dead/stressed vegetation, etc.)

Witer clear yery Z?W ,c_,«,d,’(/,y Mo cefor, No sheein | Vo . Azc\ws
7 Adebris. /lrd.jr‘m')‘tl 7”’#1“&1 (f/t.' C ) vt }'J{_M/h/f-f_ collect,onm
vca Fion

/O.Zﬂ = ﬂ. (7{7/395

Kam( sean * 5’;000 cpm

Sample Comments/Description:
fm"r’[‘ ) _— enized /pr}or Lo co /éc_-/i'om éxcf;:-/ /v:' Vf)és)_

st



1 A=com F

SEDIMENT SAMPLE COLLECTION FORM
Project Name: K7 fhise J AL 0V
Date(s): /0/2. '5// /)

Project#:| Zo/6 - 007 Date: /U/z‘!.?//ﬁ
Sample Location ID:| OU[ - S [0 & Time: "60933
Sample#:| OU/[ ~ /‘3?00\5 ) Weather: yd 0O /-;m,,...f/\/
Samplers:|_JoAn C. Johpoede, S inag ;
1

/?ym., Wens ink
Sample Information:
Sample Depth: 0= 0 inchar Sampling Device: /), ./, afe ol

Water Depth:| & ine g acefede core devicl.
Distance from River Bank:| /. 3~ foos

River Flow Rate:| Sce Jdrf:f.c,u. vty ﬂ?e/ﬁff{éﬁé’f’
Field Decon: Yes No Sample Type: Grab— Composite

Qedicated )

Munsell Color: Jarft  brewn - o ey
Sample Description: e[l 7Nu{éc( i’s‘bﬂ‘( (j,‘u/ J) ‘-vu-?-— 40 nmaed, om Jeg rw(; weAf

Other physical characteristics of water body at sample location:
(Water color, turbidity, od/r, presence of sheens, dead/streSde vegetation, etc.)

W ther Q/W ve vy /"‘L‘J “}U(élﬁ(‘;‘f {‘ re "l’"; SA&hAAjé/)(

m]}u‘m( /e;;-.w,( o wodesr Jd/?éa(,é,; ne Jtér;sl/ﬂq’fémf"-

fId= 0.0 rp
KM SCean < %000 cpm

Sample Comments/Description:

Sﬂ«ﬂ/'ﬂéf ﬂ/vM/ﬁféﬂ'JZeﬂ/ Jorior o co/é&%?rc)(’{ ﬂzﬁceﬂf

7

for t/OCs),




ACOM | Sl 4 TIDEWATER i

SEDIMENT SAMPLE COLLECTION FORM

Project Name;, GKP /s / fLouL
Date(s): /0/&3’//3

i
Project #: 0l6-00T7 Date: /0/Z5//¢
Sample Location ID:if 2 E— LFF- 5 FD-0( Time: "09/o0
Sample#:| ~ AEF-~[- SEoo] Weather: 47/ ‘&
Samplers:) ZIohn C S hrocde, [0“’}/7' """"m"f
/(y&l'!, C(/QM’-'W k

Sample Information:

Sample Depth: O~6 /nckeyg Sampling Device: /l>/; cato A
Water Depth: 2 inchy acofafe core de Vil
Distance from River Bank: [+ €Ly
River Flow Rate:| S surfhce w )[:c,/c( JA& +
Field Decon: Yes No Sample Type: @ Composite
(ﬁ&m

—

Munsell Color; ==

SampleDescriptir&: 0~ inclhey .,defl greded sand (Sw dark bfuu.h'\ 7”"Y
1he 40 mia’ UM Cap

H- € ;-"IUA es 5‘1’}‘ ( . v’dr\’ d/drz érou)q fo é/cu-l ud-zf- (,ﬁ

%k
‘) r‘ I .
Wroleym, .7)

Other physical characteristics of water body at sample location:

(Water color, turbldlty odor, presence of sheens,,dead/stress d veget tion, etc}
\p'r.vhh cv or .;.Zwr(tﬂ?ry /OuU furz 7 © co A)V’ j/jL[

in ,,,cd,,c@,f-/ ne |

Arl- 0.0 e
%{Aﬂ( J‘OQVL: 4/’000 L(pﬂ\,

l\,u. o hve- eww-bg on wafer ,wr/cu,z..f frvrz c/e,én,c/faféa,},@_

Sample Comments/De;letnon

S maple
(e”,maefv»" /V‘

ju ni 1@0/ 7 rlo 7‘0 co /@(/H'a/l
Vo é;)_




GENERAL INFORMATION

SITE NAME Great Kills Park OU2 PROJECT NO.

A TIDEWATER (5

SURFACE WATER SAMPLE COLLECTION FIELD SHEET

0U2-1- S5wWool

SAMPLE NO.

/o010

DATETIME COLLECTED /0 Z 19 / (9

_iG foll_p:re e

-
PERSONNEL _). 0’1;-\_

SAMPLE METHOD: peentalt e pdmp Grég Heading 40,4
[ ¥ | ! =
SAMPLE MEDIA:
SAMPLE QC DUPLICATE: YES DUPLICATE SAMPLE NO. /l/ 4
MS/MSD REQUESTED YES MS/MSD SAMPLE NO.
SURFACE WATER COLLECTION DATA
Date /e { {5 /Iﬁ Begin Sampling using water dipper VA ,
Time Started O !f 54 Record Water Quality parameters v
Time Completed /035
2 i  PID Measurements
Background ﬁh WN P2 IRY Screen Surface water for RAD /. /:o Jg90 “pP A
Breathing Zone ﬁ\t /)/V' “6""2? 0, 0 ) =
Stream Surface =0 0,
FEIEA R
FIELD MEASUREMENTS
Time pH Temperature Conductivity — Dissolved ORP Turbidity Rad Screen Salini Not
(Celsius) (mS/cm)  Oxygen (mg/L) (mV) (NTU) alinity otes
[000 [6.33 1837 [7.90 [ Ji.]6] 3492 D, Y

FIELD EQUIPMENT AND CALIBRATION

ipmen / odel
:ﬁor} ['_a:')\ 0S5z =
M KRE 3000

l
Calibration
off8fi8
Tefe

GENERAL COMMENTS

Multi-Parameter Probe Unit é cH It /ﬂl) /9 T / j Gk

7

Field Parameters Measured i Il a5 ( | ,_0-‘-*9 ’

Sample Depth=_/ jwel) _belod wifor <urfecd ! Jotal dig th

Locationn. Chanps| £

A.rnu:‘ (3.7-_? f‘h.“‘é;

24
7

o o,
y/i?k-f ﬂi/m/fﬁdk’-h on. Wavfe,

— ar
.fd.ﬂuA

lmfo‘k

P L P
t’fﬁ dramoes e ‘—éﬁkm&/ S Snckes £ JS058
7.8 44 ocrosd ot sample focation :



: : ._ | 57 TIDEWATER ~ ;#

SURFACE WATER SAMPLE COLLECTION FIELD SHEET

GENERAL INFORMATION

SITE NAME Great Kills Park OU2 PROJECT NO.

savrLeNo. QUZ-| - Sw0 2

DATE/TIME COLLECTED ~ {© / ‘14 [\5 I1Z go PERSONNEL j ohvn LS L\.w_‘-:o_’%-r-
SAMPLE METHOD: ~ perhlfiv pomp
i ¥ T

SAMPLE MEDIA:
SAMPLE QC DUPLICATE: YES DUPLICATE SAMPLE NO. M A
MS/MSD REQUESTED YES MS/MSD SAMPLE NO.
SURFACE WATER COLLECTION DATA
Date ! U’ 14 {( o Begin Sampling using water dipper /U H
Time Started " 205 Record Water Quality parameters v
Time Completed / ‘9’ / 0
PID Measurements
Background 0.9 L dn, Screen Surface water for RAD /! /"{ 00d o in
Breathing Zone O,0 bpnr ) -
Stream Surface . O ,:- P e
lé !
FIELD MEASUREMENTS
Time pH Temperature Conductivity — Dissolved ORP Turbidity Rad Screen Salini N
{Celsius) (mS/em)  Oxygen (mg/L) (mV) (NTL) anity ok
IZHE 17,28 (.64 | /.06 [ 3,75 | =85 [ 703 . |
1250 | 7.33 [ ]1.54 | /.07 T7./9 90 Z9.6 /?J;a;f.z.d fd%éoa:ﬁnn
FoZ samale sk 4hot

sedimedf ddas Av e Le ,'qj
{vuffg.; 0'}‘ év)‘/_«:)g' B
ro .f;YA f‘aéﬂt;',

FIELD EQUIPMENT AND CALIBRATION

Equipment odel Calibrati 4; 8
y 1of1
b 32 oftdfi8 .

W ﬂﬂé ; / D_f /
GENERAL COMMENTS g o =
Multi-Parameter Probe Unit # é CH KEF , /
Field Parameters Measured in Flow=Fhougir€el 74, 5/i4/ld oo | e9p y

Sample Depth = /" {n o h_below  Wafer, surfoce \ Degth af Sampl /:’éﬂ'f;f:*""l /5 R /rehes
Loation o+ /407, Chante] 15 7§ £ adrosic ,A;,,.,.q{ Ltpitcf Lo =8 i e ¢

Ll ™= g g [kt~

F;!M/Shgch o water al !amf!A /Ucaf(ionﬂ

Ne flow.



*| [ TIDEWATER ~

SURFACE WATER SAMPLE COLLECTION FIELD SHEET

j‘ﬁﬂ— l// .Q;{raeijz.;-—

flead

Goreg
J

LA

GENERAL INFORMATION
SITE NAME Great Kills Park OU2 PROJECT NO.
SAMPLE NO. guZ-1 - SWoo03
DATETIME COLLECTED /0 / /8//¢ 90 personmm
SAMPLE METHOD: pebistd i pomm

¥ 7 7
SAMPLE MEDIA:
SAMPLE QC DUPLICATE:  YES N DUPLICATE SAMPLE NO.
MS/MSD REQUESTED YES NO MS/MSD SAMPLE NO.

SURFACE WATER COLLECTION DATA

Date /0 / I ﬂ / ’ 8 Begin Sampling using water dipper ATAH
Time Started 1730 Record Water Quality parameters v
Time Completed /12245
Msurememé

Background Y FpPi Screen Surface water for RAD / /: 090 &7 N

Breathing Zone d.0 3 3 d

Stream Surface d o ’jq{,‘:

{5 !
FIELD MEASUREMENTS
Time pH Temperature Conductivity — Dissolved ORP Turbidity Rad Screen Salini Kt
(Celsius) (mS/cm)  Oxygen (mg/L) (mV) (NTU) Aty e
e 2 r i - ¥ S V-

140 16.99 17059 419 [ 434 2.4 [ 799
FIELD EQUIPMENT AND CALIBRATION
Equipment odel Calibration

ey J352 10 /78 /1€
n: FAE 2000 /°/19 /18

GENERAL COMMENTS T a ) samad
Multi-Parameter Probe Unit 6¢ NARFT , ) s |
Field Parameters Mepsured ifi Fiow=Fhea Il yes [éal V7 ) 7
SampleDepth= / n b be lw oddfer SUrfoct ] Total| AepFR of Arampgl /5 S S inches e 120\
Location: ot lv&&:-,?‘-"-”( {/”i’h"f' . Chonne | /s “7/. < }f:/ Alpost gof ,"._‘f'._,“* A ,(_’,l"_,n";_’"-

ﬂﬂf}‘ Aovods ¢ ‘Uznff/ Veurs &y

Aem O0-~¢ ,'ru.“_q_s'

F/.:w rate = O, 127 M/S @ mid aéfaj%
(Frowl"tvz, Hlexis 2.0 % %376269



2[4 moewater < |15

SURFACE WATER SAMPLE COLLECTION FIELD SHEET

GENERAL INFORMATION

SITE NAME Great Kills Park OU2 PROJECT NO.

pspenn, OUZ~ = S'WUO"-(

DATE/TIME COLLECTED /0//1-3 / 18 /755 PERSONNEL _ ol., e S ,,,é voe dey

SAMPLE METHOD: /;7.3_./ csfa f-.;_-, ;a-ak?n é»raﬁ 37 g“—dt uc, Ffo b
[
SAMPLE MEDIA: '4
SAMPLE QC DUPLICATE: YES DUPLICATE SAMPLE NO, N
MS/MSD REQUESTED YES MS/MSD SAMPLE NO.
SURFACE WATER COLLECTION DATA
Date } © l I 8 I | ﬂ Begin Sampling using water dipper /H
Time Started /340 Record Water Quality parameters
Time Completed / £f 50
PID Measurements

Background 0.0 ,V v Screen Surface water for RAD / /, 000 (,/: m

Breathing Zone 0.0 [ oM ' _

Stream Surface 0.0 Aann,

i
FIELD MEASUREMENTS
Time pH Temperature Conductivity — Dissolved ORP Turbidity Rad Screen Sulisit Not
(Celsius) ~ (mS/em) Oxygen(mgL)  (mV) (NTU) 2nity I

13557 19T /1.6¢ 0.433] 5.5 7:52 | 3.9 ]

L

FIELD EQUIPMENT AND CALIBRATION

Equipment Model Calibrati

Horih Joz 'ﬁwﬁ/‘ .-
0 RAE 2000 /07,0/78

GENERAL COMMENTS

Multi-Parameter Probe Unit # S CHRRE 7/
Field Parameters Measured in vest b‘j{,l cop

SampleDepth= / sach below) o ter fur’fatc:d-, Jep}ﬁ_a_«f ,m,m/oL focofiom 1L

3 incheg

Location: At /‘{/0' [ ocation 1€ ﬂunﬂf /wéf'/md

No flow,



Sl G TIDEWATER ~

SURFACE WATER SAMPLE COLLECTION FIELD SHEET

GENERAL INFORMATION
SITE NAME .. GreatKills Park OU2 PROJECT NO.
u H
SAMPLENO,  O-%MZ - SWooyg
( H (3~] " L' N é,_
DATE/T E COLLECTED NiL J O910  prrsonnEL j"‘ g C fo ru«'f'-‘/!‘f
SAMPLE METHOD: & r«\. ﬂ\m«p C/:l’ 67‘4\(
§ !
SAMPLE MEDIA:
SAMPLE QC DUPLICATE: YES DUPLICATE SAMPLE NO. N F]
MS/MSD REQUESTED YES NO MS/MSD SAMPLE NO.

SURFACE WATER COLLECTION DATA

Date fo f 19 j LB Begin Sampling using water dipper /V,'f?
Time Started U sl Record Water Quality parameters V4
Time Completed }0 LY B )
PID Measurements

Background .0 N9 Screen Surface water for RAD / /, 00 Cpha

Breathing Zone 0.0 13 b Pun U 4 =

Stream Surface 0 ' ' b \n Ay

[t
FIELD MEASUREMENTS
Time pH Temperature Conductivity  Dissolved ORP Turbidity Rad Screen o
{Celsius) {mS/ecm)  Oxygen (mg/L) (mV) (NTLD) Salinity Hoses
=3 Y 2 4T . o, #

410 16.29 19.9% [0.49013. 20 | 7o/ g0
FIELD EQUIPMENT AND CALIBRATION
Equipment Calibratign

Flor a. %0%12 /037_ Q/ﬂ -

M RAE 3000 / /,o_;! 18

GENERAL COMMENTS S
Multi-Parameter Probe Unit ¢ty © CIT R B T T ;
Field Parameters Measured ity wZ6 (tal ¢d f’d
Sample Deph=_| 1 Lh_ P2 [0 uldf-zr SurJacee w-rik_ o ;(Lw,q{L /ucaﬂ"n 1§ ’{5 ;U,Ay.}
Location: v e G

anc( vayies //’bm O- 5% ¢

Flow = 0.025m/s @ mid depth
( freavk Alxic 2.0 # ?3’7625)

oAl g



{7 TIDEWATER E

SURFACE WATER SAMPLE COLLECTION FIELD SHEET
GENERAL INFORMATION

SITE NAME Great Kills Park OU2 PROJECT NO.

SAMPLE NO. REF = [= jWOO}
DATETIME coLLECTED 10 [ 18 / 1% /599  pErsoNNEL paf ‘?‘M‘t L 5DL"J‘3‘£‘:C .

SAMPLE METHOD: aori st PC gVmp Greg Hea fn;f'_f.a"l
I I f J
SAMPLE MEDIA:
SAMPLE QC DUPLICATE:  YES (o) DUPLICATE SAMPLE NO. /1/ 4
MS/MSD REQUESTED YES & MS/MSD SAMPLE NO.
%‘.

SURFACE WATER COLLECTION DATA

Date / U/ I E/ / 8 Begin Sampling using water dipper /V:ﬁ'
Time Started /57O Record Water Quality parameters v
Time Completed / ©ZO
PID Measurements

Background 0.0  fpwn, Screen Surface water for RAD /090 cpm

Breathing Zone 0,0 “"Lan. - d

Stream Surface .0 & f

[4 5
FIELD MEASUREMENTS
Time pH Temperature Conductivity — Dissolved ORP Turbidity Rad Screen .
(Celsius)  (mS/em) Oxygen(mgl)  (mV) (NTU) Selinity s

[T90T77.33 1 71250 87974.09 T 79 (&=

FIELD EQUIPMENT AND CALIBRATION

Equipment b el Calibrati ntj
a of ) ) o _ /‘-’?
; in, EAE Z 00 191

GENERAL COMMENTS ==
Multi-Parameter Probe Uni 6 ¢ {'l R_R_f? f ;
Field Parameters Mgasured yes | 65‘1 [ F}

SampleDepth=_/ jhoh baford Nafed corfooe , Hg—ﬂfq A7l fAJ"l-pf'L /UCA!&--"' < ?f.ﬂ.a/{e.(é)/j’_z'
Location: Chewe] s & ff acrosc :U‘ Saptp e /-'-Mﬂ-v‘:vm. ﬂe’-?ﬂt Gcpds g

(/41,&3 nz//.r nfﬂ. vieg JG”OM - z fz«ée.;

No £l
Sliht Fifw /;Aeu,\ .




Appendix G: Chains of Custody
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AG GIHSINONNIY ) N
Q h;‘ 031 ~0(A1 29N D N\J/—)\«)AV By A€ G3N303Y (e« 20
o ¥ 3 (Y2 [ racausnonnay (0 pepems)
20 b/ @\ byfoS S Ay po/ ) Aecanzoau (00 Baopes)
00sb/ | 8//btfar |20 S ") VYYOL ") P 2Y| raaansinonnay o 0T
ani auva INVN GIINRIA FuNLYNOIS 61202 oy s310N
Jeyy=4 Wenxo=3 pnbj="7 JoleM= M PIOS[IOS-UOU=SN #OS=S [I0=0 XWEW 1Sd ISW 1SO 1S3 i(ejud) euozewrl,
— — [
o —]
[~
, \\ b/]o7 _Vﬂ,ﬁ. /
&7 w
Py ‘/l\\'/
| > X [fgv| S| cse/slerer] M Z00M5 -7 -200] _0)
MES% 2o/ | 5| orbolas bl M _sooms$ -/-/00] (S
X% v | 5| b5 et Jooms - )-77Y %
> X o | s 855/ Tayerar| M AOOMS -/ - Z00
| ~| X S| G| oprs | wbred M cooms -1 -200
X |X|x AR ARz Jooms-/-200
z...MWWﬂa clrv w9 a]|a|a]|o|8|v| oo |amvawasau| 00 amzanvs| IV | quvm aarau aavt
r a/)
| Heviozy «Nu\ nay
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