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Example CSM evolution from Preliminary to Design phase, as more information is collected and data gaps are filled in. 


Woodland Rt 72 Site
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Woodland Rt 72 Site
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Woodland Rt 72 Site

1999 ROD Amendment
AS/SVE with Pump and Treat
Contingency
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Woodland Rt 72 Site
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NOTES:

1. CONCENTRATIONS ARE PRESENTED IN MICROGRAMS

PER LITER {uglL}.
2. BREAKS IN GRAPHE|

THE METHOD DETECTION LIMIT OR APPLICABLE REPORTING
LIMIT.

2018 1,2DICHLOROETHANE (1,2-DCA) CONCENTRATION

o GREEN VALUES ARE BELOW THE GROUNDWATER
REMEDIAL GOAL (GWRG) OF 2 pgl

= RED VALUES EXCEED THE GWRG
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Woodland Rt 72 Site
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Combe Fill South Site
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Combe Fill South Site

QU1 - Landflll Property Boundary (Approximate)

Tuming Point
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Distance Along Transect (feet) NOTE: Downhole geophysical survey not completed at CF-230D.

QIS Models\7.2 Work In

Analytical Data Sources:
HDR QU2 I

NJDEP Post-C

Geophysical Data Source:
D

(NOTE: D

Report (see Rl App

K)

survey not

Transmissivity Data Source:
FLUTe Hydraulic Profiling Report (see RI Table 4-1 and RI Appendix T)

at CF-230D.)

igure 3.5 to 3.7 Transects B.D viex.

Depthto  Maximum

Total Competent Depth of  Vertical
Well Depth Rock Liner Flow

ft bgs) (ft bgs) Eversion  Direction

(ft bgs)

CF-201D 571 30 570 Upwards
CF-205D 198 8 173 Down or none
CF-211D 499 87 359 Down or none
CF-218D 700 67 698 Upwards
CF-222D 200 60 200 Down or none
CF-228D 499 35 428 Down or none
CF-228D 197 35 197 Down or none

(2011 to 2015, 2017)
(PCEM) Program Samples (Q4 2011 to Q4 2015)

Average site-wide depth of zero transmissivity calculated using OU2 RI geophysical data.

Combe Fill South Landfill
Superfund Site RI/FS

R

Legend (Inset Map)
o Well Location On Section

<> Other Well Location

0OU1 - Landfill Property Boundary

Cross Section Legend

d

1,4-Dioxane
370 Benzene
84 Total Carcinogenic TICs
493 Total Non-Carcinogenic TICs
Generalized ---------. —. F
Vertical Flow | - Well Casing
Direction v

s Borehole Caliper
Reading (Relative

Width of Hole)
Well Screen or —----- Spikes indicate
Sample Port Zone potential
Ca B fracture zones.

Notes:

Constituents are presented in the same order adjacent
to the sample location.

Concentrations shown in ug/L.

Bold Italics indicates exceedance of applicable NJGWQS.

Constituent GWQas
1,4-Dioxane 04
Benzene 1
Total Carcinogenic SOCs * 25
Total Non-Carcinogenic SOCs * 500

NJAC 7:9C Ground Water Quality Standards, Tables 1& 2
* Interim Generic Criteria for Synthetic Organic Chemicals

Organic Cl (SOCs) are
produced organic chemical compounds defined in
NJAC 7:9C-1.4. SOCs do not have a specific groundwater
quality criterion. Criteria for individual carcinogenic and non-
carcinogenic are 5 ug/L and 100 ug/L respectively. The
criteria for totals of each are 25 ug/L and 500 ug/L
respectively.

Identified Ci (TICs) are target
analytes for which there is presumptive evidence of their
presence. Some TICs are unidentifiable and reported as
unknowns. SOC TICs were grouped based on their

listed by the Agency for
Research on Cancer (IARC, March 2018).

Unknown TICs, non-SOCs, and TICs for which there is a
promulgated standard in Table 1 of NJAC 7:9C are
excluded from summations.

detected within the study
duration is shown. Sample dates range from 4th Quarter
2011 through 4th Quarter 2015; and 1st Quarter 2017
(CF-209D and CF-209D-R). Samples collected by NJDEP
and HDR.

CROSS SECTION B -B' Figure 3-5

June, 2018

1,4-Dioxane Results from Remedial Investigation 2015

11




Combe Fill South Site

Precipitation/ 7 T — 5
Historical pesticides Flant uptake/ dissalution .— ’4— — ] e Ingestion Inhalation and direct
from farming root absarbtion = = 2 of groundwater contact with groundwater

Preferentlal Groundwatsr Flow Paths

A

aet Valley Bk Road

Legend
Landfill boundary Generalized extent of contamination
- {exceads standands)
CFoody Rl bedrock menitoring well 2
Ingestion of surface Ingestion of surface water, ket 3‘ Landfil leachate S = L= Ingestion of fish
water, sediment, plants sediment, aquatic and benthic t 4 i n of groundveater flow incidental ingestion and
plants and invertebrates and s Willowstick® preferential flow paths j i Ingestion d | th
Groundwater fiow/contaminant trans| ermal contact wi
small mammals . Seeps par of fish surface water
Mot to scale
U.5. Environmental Protection Agency Figure 3-8
Combe Fill South Landfill RIFS Conceptual Site Model Illustration
Chester & Washington Townships, New Jersey August 2018

CSM Remedial Investigation 2017 -> 2018 ROD Amendment 5



Rockaway Borough Site

LEGEND

@ - Extraction Wells

— @ - Municipal Wells

@ - Monitoring Wells in Network

= - PCE Iso-Concentration Line (ug/L)

* - Plume Center Line based on ITP

Report (CDM/CAPE, 2011)
ocation of Groundwater

Ls
Extraction and Treatment System \

200 o} 200
I Y S| |

Rockaway Borough Well Field
Superfund Site

OU2 East Main/Wall Street

IS

=

s}
PR —

Plume = E é
US Army Corps Rockaway Borough, o
of Engineers- New Jersey
Figure 1-3
Baseline Groundwater Monitoring Summary
e L

Source removal and SVE system 2008 -
Pump and treat system start up November 2011
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Rockaway Borough Site
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geological cross section for reference. *(153) indicates approximate feet from section line. Figure 1-5
200 0 200 400 - - .
Base Figure Source: Predesign Investigation Report (HDR/OBG, 2010) L L1 | | GeOIOSIc Cross Section A-A
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2012 Cross-Section from Source Area to Extraction Wells
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Rockaway Borough Site
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3 SVE VACUUM UNSATLRATED ZONE —

/ RECHARGE EXTRACTION WELL SOIL CONTAMINATION

i Ll IN THIS ZONE ACDRESSED e
E BY EXISTING SVE SYSTEM ¢

Equilibrium Concentrations of PCE in Soil and Water

Groundwater to Soil Ratio
2,900 ug/I = 0.5 mg/kg
5,900 ug/l = 1 mg/kg

10,000 ug/l = 1.7 mg/kg
20,000 ug/l = 3 me/kg
200,000 ug/l = 34 mg/kg

PCE Concentractionin Soi (me/e)

Kp = foc xkoe
Kp=0.0011 %155 /kg =017 kg,
ot ® Co X KB

Coon ™ Coa X017

PCE saturation
concentration

50000 100000 150000 200000 250,000 300,000 350000
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GROUNDWATER
FLOW DIRECTION
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OF PCE

MONITORING WELL CONCENTRATIONS
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SOURCE CONTAMINATION HAS NOT
MIGRATED TO DEEPER CLAY UNIT
ALTHOUGH SOME CONTAMINATION WAS
DETECTED AT DEPTH
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AND SILTY SAND
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FIGURE 18

SUPERFUND SITE

Source Area NAPL Investigation 2016 -> New Remedial Design for ISCO, SVE, Extraction V\)eﬁl




Rockaway Borough Site

Monthly Precipitation Data

. S Rockaway, New Jersey
Total Radar Estimated Precipitation

12
IRENE
August 26-29, 2011
™ 10
15.00
8
12.50 <anoy
]
E ¢ ~#—Actual Precipitaion
10.00 == fnerage Precipitation

7.50 i \/

5.00

4.00

~r R B < B g

aro s P B A L L
*&w*‘%"god’tqh‘?@'\“‘@g@"}@

B

L SIS

3.00

2.00

1.00

0.50

0.25

0.10

Hurricane Irene August 2011 v



Rockaway Borough Site

Notes:

Perspective View of 480 Elevation Pieziometric Surface

nd Modeled 50 ug/L PCE Concentration Plume

by EVS-Pro 3D Kriging

1) Pi

2) 50 ug/L PCE iso-concentration line was generated EVS-Pro
3D Kriging algorithm of PCE concentration at each well to
generate a 3D PCE concentration model. Model cut is along
the given elevation to produce the area in the map or the 3D
shell of the plume is presented in the perspective view above.

ic contours were
algorithm of measured groundwater elevation. Each well was
assigned a Northing, Easting and center well screen elevation
to generate a 3D pieziometric model. The model cut along the
elevation plane, and contoured to produce contour map.

LEGEND

Drain from Foxes Pond
To Rockaway River
o~~~ - Groundwater Contour

& - Monitoring Well
® - Extraction Well
[ ] - Municipal Well

Mw-288 i
3367 - Groundwater Elevation
/

* Baseline PCE Plume

Centerline (April 2011)
Horizontal Extent of PCE
exceeding 50 ug/L

Rockaway Borough Well Field
Superfund Site
OU2 East Main/Wall Street Plume
Rockaway Borough, New Jersey

€Tl and Assoclates, inc.

US Army Corps
of Engineers.

Figure 3-3

200 400
April 2011 Pieziometric Surface at Elevation 480 ft MSL.
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Rockaway Borough Site

L4
RBW-17

wate

D S
LEGEND

- Extraction Wells

- Municipal Wells

Monitoring Wells in Network \

@ -
@ - Monitoring Wells (Not Monitored) >

~————— - Differential Head Contour (ft)

N/

Drain from Foxes Pond
To Rockaway River

200 400

200 0
1
SCALE IN FEET

Rockaway Borough Well Field
Superfund Site
0U2 East Main/Wall Street Plume
Rockaway Borough, New Jersey

€Tl and Assoclaf

L] >
¢
&
¢ J US Army Corps

[ = Notes of Engineers.
) _'21) RBW.-22S data is excluded due to perched groundwater located in that area. Figure 3-6
: i ; 2) The average change for nested well pairs is used. Differential Groundwater Head Between
I \ 3) Extractior) w'glls and municipal wells data are excluded from evaluation. Ja"uary 2012 and December 2012




Rockaway Borough Site

April 2011 Piezoimetric Surface

January 2012 Pieziometric Surface

June 2012 Pieziometric Surface

LEGEND

~—————_~ - Groundwater Contour
pz2 April 2011
December 2012 (] - Monitoring Well
September 2012
June 2012 .

January 2012

- Extraction Well
PZ-2 Groundwater Flow Direction and

- Municipal Well

Approximate Distance to 5 ft Change in Head
(The shorter the line the steeper the gradient)

400 800
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Rockaway Borough Site

( Notes: Plume shown is the maximum cbserved laterally regardless of depth.
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Papelera Puertorriguefa Site

Papelera Puertorriquena Site

Prior to 2000, PCE was discharged from the Development Room
to the ground surface through holes in the bullding wall and floor.
Additionally, PCE may have enterad the subsurface through
open-bottomed drainage features.

Legend _'_ water Table ' contaminant Groundwater soreening sample location (GWS) * GWS results 1 Soll sample
D e A-GW-03-0.35) location Figure 5-1
Cverbu h% Zone of PCE contaminated  —s——  ‘Groundwater flow to River 0.5U - Porewater sample location result B-GW-02-2100] sy results Site Conceptual Mods]
O ssproiite solland groundwater ©  Former drain 38 -Surface water sample result C-GW-138- 1AM 5 55.99-7,1001 Papelera Puertorriquefia, Inc. Site
N Hotes: D-GW-01-1L0008 . sB-g2- 3801 Utuado, Pusrto Rico
= TV Contminant movement &P natheduinagefestue  BCE-eacomethene  *PCEremits E-GW-O6E-05U ¢ sl -500) oM
-
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Papelera Puertorriguefa Site

Lower Terrace ... | - / 4 . Screening Criteria - PCE

Groundwater
Screening
=S

Surface Water

S:
PCE - tetrachloroethene

Ha/kg - microgram per kilogram

ug/L - microgram per liter

Hg/m? - microgram per meters cubed
White - non-detect

‘Green - detection below screening cnterlon | 2 4 o/ 2 . ) ot
Yellow - detection above screening criterio b X AESTHD @e S, BSIUSDA, USGS, AEX, Aerogrid, IGN,IGP,
i , s &t . “jmmum]g R ., v

Legend Former Development Room Symbol size increases

" Ri0 Vivi — with sample depth PCE Detections - All Samples

Unnamed Creek //% Drainage feature @ Indoor Air Sample stacked above Papelera Puertorriquefia Inc. Site

‘: =1 Papelera Puertorriquefia Inc. ) Sub-slab Vapor sample location 200 Utuado, Puerto Rico
=" property limit I:I Known discharge area

Blen
2017 ROD selected AS/SVE




Color Key

- Purple area indicate potential open access with non-dense tree growth

- Red areas indicate flat area but limited access based on space limitations
& monitoring well placement
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School i

.
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Figure 3-1
Rio Vivi Former Development Room Site Accessibility

Papelera Puertorriquefia, Inc. Site
Utuado, Puerto Rico

Unnamed Creek Drainage feature
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Papelera Puertorriquefa Site

B8 Hurricane Maria Estimated Rainfall
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Papelera Puertorriquena Site

MW-03D
and MW-035




Papelera Puertorriguefa Site

* Significant deposition in riverbed
* Collapsed retaining wall on opposite side of
the river




March 2018

2016

Significant erosion along back of
building

Exposed foundation

Damaged wells
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Papelera Puertorriguefa Site
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. Post-Mana Groundwater Screening Locations
' Past-Maria Soil Locations
Bl rrose sciviies [ Prese 1 acivities P
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Stochpie * Fir Phase |, samples wil be colected Tram within igure
the crawd space. For Phase I, samples will be & Soill and Groundwater Screening Locations
u Drainage fealure cabectad from tha main flaor of the faclity using rnt Post-Maria Sampling
adnill ng. i of £ 10 Papelera Puerlorrigueda Ine. Site
30V Utuade, Puerto Rico
Dacumenl Path: Teys IMEIGIS Papalera WEDPONFigune Fasl-Maria Sol and Sroundwales  Scraemndg. med %

7 N o 7
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~ 2018 Post-Maria Sampling
i,
N y °

Deposited and stockpiled sediments
from Hurricane Maria not contaminated
Vadose zone thickness in the area
between the building and the river
decreased compared to the R, likely
associated with the bank erosion

Soil and GW concentrations remain
above the remediation goals
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Papelera Puertorriguefa Site

Line Indicates
a distance of
10 from
Building

2020 Pilot Study Issues

Site improvement will be required to
construct the remedy and protect

equipment SEPA
e Design will need to account for the shallow LEGEND
vadose zone EXISTING MONITORING
WELL

* Protection against flooding and
coordination with the retaining wall will
need to be considered

PROPOSED VADOSE
ZONE MONITORING POINT

PROPOSED GROUNDWATER
MONITORING POINT

PROPOSED AIR SPARGE
LOCATION

e XD P @

PROPOSED SOIL VAPOR 30

33 EXTRACTION POINT



Papelera Puertorriquefa Site
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