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October 15, 2019 
NJ DEP, Dam Safety & Flood Control 
P.O. Box 419 
Trenton, NJ  08625 
 
Ref: File # 25-169 
 
 
"Estling Lake Spillway – Crack Mapping & Repair 
 
The spillway of the Estling Lake Dam is an arched masonry design comprised of 
large granite blocks of varied size with a stepped drop box arrangement. The cut 
granite blocks were dry fit with mortared outside joints. Blocks are stacked in a 
staggered arrangement with each course approximately 18 inches in height. The 
spillway crest is formed by granite block capstones overlaid with a thin layer (less 
than 1 inch) of cement. The front (upstream) face of the arched spillway is also 
overlaid with a cement facing for the top two layers of block, or approximately 36 
inches in height from crest. 

The formal inspection report for the Estling Lake Dam issued August 21, 2018 
indicated cracks were found at the spillway, primarily in the capstones at the 
spillway crest. The extent of the cracks could not be full determined under normal 
water flow conditions. On September 16, 2019 the low-level outlet pipe valve was 
opened to lower the upstream water level (by permit) to facilitate a more detailed 
inspection of the cracks. Twelve (12) cracks were found in the capstone cement 
overlay and are located as shown in the attached Sketch 1. All cracks were 
parallel to the water flow but most did not extend the full depth of the capstone 
(approximately 36 inches). One crack did extend the full depth of the capstone 
and propagated down the front facing cement overlay for one course of granite 
block (approximately 18 inches in height from crest) located as point A as shown 
on Sketch 1. Additionally, a 41-inch long horizontal crack was found between 
courses two and three of granite block (approximately 36 inches in height from 
crest) located as point B as shown on Sketch 1. All cracks found were in the 
cement overlay at an underlying joint between granite blocks. Such cracks do not 
compromise the structural integrity of the spillway. All cracks were wire brushed 
and filled with hydraulic cement. Additionally, joints between granite blocks were 
inspected and were repointed, as necessary, with hydraulic cement. The low-
level outlet pipe valve was closed on September 24, 2019 to allow the upstream 
lake water to rise to normal level. 

Other Items from 2018 “Recommendations” 

In addition to the above, it was recommended that Estling Lake Corporation 
(“ELC”) restore the spalling concrete on the culvert wing walls while NJ Transit 
repair the spalling concrete in the culvert.  The spalling concrete on the abutment 



wall that was poured over the wing walls is really part of the culvert design and 
NJ Transit should repair this when work is done to the culvert. 
 
It was also recommended that ELC replace the missing low-level intake trash 
rack grate.  GOE International was contracted by ELC and completed this shortly 
after the inspection report was completed.  GOE also inspected the intake area.  
ELC recently verified that the grates were in place and functioning. 
 
Although NJ Transit will respond regarding the vegetation management 
recommendation, ELC continues to clear all vegetation in the area of the wing 
walls. 
 
Please direct to my attention, email or via phone, questions concerning the 
above. 
 
Thank you. 
 
 
Richard Price 
President of ELC 
richardpricejr@gmail.com 
646-894-0679 
 
cc:  Eugenia Taylor, NJ Transit 
cc:  David Althaver, NJ Transit 
cc:  Mike De Angelis, ELC 
cc:  Alf Edwards, ELC 

 
 

mailto:richardpricejr@gmail.com










 

 

  

 

Appendix E-1 
Overtopping Erosion 
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Estling Lake Dam Overtopping Erosion Assessment

Model Input Parameters

Calculation:  M.Valdez 1/9/2020

Detailed QC & Update:  J.Gagnon  1/14/2020

QC Review:  J.Cambridge 1/14/2020

Model: NRCS WinDAMc, Version 1.1 Released May 2016

Resources:

X‐SECTIONS‐ESTLING.pdf

ESTLING‐PLAN1.pdf

ESTLING‐PLAN2.pdf

ESTLING‐PLAN3.pdf

ESTLING‐PLAN4.pdf

Primary culvert outlet is Station 1825+82.46, which defines HydroCAD overtopping areas East and West of culvert

Identify low points along the AmerCOM Survey Railroad Embankment Profile:

areas below el 525 ft NAVD88

Overtopping Section Station

East OT: 1825+50 PROFILE‐ESTLING2.pdf

1826+00 PROFILE‐ESTLING3.pdf

West OT: 1831+25 PROFILE‐ESTLING4.pdf

1837+25 to 1832+25 PROFILE‐ESTLING6.pdf PROFILE‐ESTLING5.pdf

1838+25 lowest in crest profile PROFILE‐ESTLING7.pdf

1839+25  second lowest PROFILE‐ESTLING7.pdf

Areas of concern noted in Michael Vecchio's 12/19/2019 email

Station 1823+83.40

Station 1830+76.69

Station 1836+71.40 lowest crest cross section 

SWM ‐ NJ Transit ‐ Estling Lake ‐ Updated H&H Report ‐ Final Report with Signature ‐ 1‐4‐19.pdf



Rail Embankment Ovetopping modeled as Auxiliary Spillway. West Overtopping Section is critical overtopping discharge section, based on the SWM HydroCAD model and report. 

Spillway Geometry (Survey Cross Section Station 1836+71.40): 

1 2 3 4 5 6 7 8 9 10

STA(WinDAM) 0 6.034 13.934 18.334 25.8 28.3 57.234 69.3 77.666 88.134

Survey  Elev, NAVD88 521.95 524.00 525.00 524.83 525.43 525.00 525.00 519.00 517.00 516.63

WinDAM Elev, NAVD88 525.43 525.43 525.43 525.43 525.43 525.00 525.00 519.00 517.00 516.63

Mannings n 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035

Vegetal Cover Factor 0 0 0 0 0 0 0 0 0 0

Maintenance Code 1 1 1 1 1 1 1 1 1 1

Railroad ballast/riprap 525.43 525.43 525.43 525.43 525.43 525.00 525.00 519.00 517.00 516.63

Material 1 (Stratum 1b), Elev 525.1 525.1 525.1 525.1 525.1 524.67 524.67 518.67 516.67 516.3

Material 2 (Stratum 2), Elev 511.43 511.43 511.43 511.43 511.43 511.00 511.00 505.00 503.00 502.63
Material 3 (Stratum 3), Elev 500.86 500.86 500.86 500.86 500.86 500.43 500.43 494.43 492.43 492.06
Valley Floor 516.63 516.63 516.63 516.63 516.63 516.63 516.63 516.63 516.63 516.63

Upstream Slope (H/V) 1.3

Upstream Mannings 0.035

Dam Crest Width (ft) 57.2

Dam Crest Mannings 0.035

Downstream Slope (H/V) 3.7

Downstream Mannings 0.035

Elev. To Start Routing, ft NAVD88) 525.43

Valley Floor, ft NAVD88 516.63

Spillway Parameters
Width, ft 200
Side slope ratio (H/V) 25

NOTE that from the Survey Cross Sections, Station 1836+71.40 seems like the lowest point, but the railroad embankment profile 

does not show a dip in elevation in this area: 
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Low point based on Survey Cross Sections identified as Station 1836.71.40

Survey Station 1836+71.40

STA(Survey) Elev, ft NAVSTA(WinDAM)

0 515.20

8.5 521.95 0

14.534 524.00 6.034

22.434 525.00 13.934

26.834 524.83 18.334

34.3 525.43 25.8

36.8 525.00 28.3

65.734 525.00 57.234

77.8 519.00 69.3

86.166 517.00 77.666

96.634 516.63 88.134
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Geotech Information for Spillway Soil Material Properties: 

B‐1 

Longitudinal

B‐2 

Longitudinal

B‐2 

Section A‐A

B‐3 

Section A‐A Average

1a NA NA NA NA NA

1b 0 0 0 0 0.00

2 8.2 16.2 15.8 15.8 14.00

3 10.7 30.2 28.7 28.7 24.58

Plasticity Index

Dry Density 

(Avg) pcf Headcut Index

Rep. Diameter (avg) 

inches % clay

Ballast 0 140 0.12 (GM) 1 0

Material 1 (Stratum 1b) 0 134 0.05 (CL/ML/Fill) 0.2861 13.00%

Material 2 (Stratum 2) 0 128 0.05 (CL/ML/Fill) 0.2861 13.00%

Material 3 (Stratum 3) 0 119 0.05 (CL/ML/Fill) 0.2861 13.00%

127

Total Unit Weight, pcf 114

Erodibility (kd), ft/h/psf 10 Per WinDAM Embankment Soil Input (NRCS Visser, 2015)

Undrained Shear Strength, psf 2100

Critical Shear Stress, psf 0

Geologic 

Unit No Description

Total Unit 

Weight c

pcf psf

1 Layer 1: Fill 134 0

2 Later 2: CL,ML,CL‐ML 128 2100

3 Layer 3: SM 119 0

4 Later 4: SM,SC 116 0

5 Layer 5: SM 122 0

6 Layer 6: GP,GP‐GM, SP 135 0

7 Layer 7: SP‐SM,SM,SC‐SM 117 0

8 Layer 8: GP‐GM 135 0

9 Layer 9: SC,CL 120 4000

Average 125 678
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2019 0717 Estling Lake Final Geotechnical Report.pdf



Boring Location Plan_2013 Layout‐2.pdf



Rail Embankment critical overtopping discharge section, based on the SWM HydroCAD model and report. 

Dam Crest Profile: input for WinDAM model

1 2 3 4 5 6 7 8 9 10 11

STA (windam) 0.00 50.95 100.23 149.67 199.43 248.70 298.43 347.68 397.98 1187.70 1436.28

Elev, ft NAVD88 526.00 526.50 525.60 525.85 524.40 525.52 524.20 525.23 524.80 525.70 525.95

Elev WinDAM,ft NAVD88 528.90 529.40 528.50 528.75 527.30 528.42 527.10 528.13 527.70 528.60 528.85

Modified Elev, ft NAVD88 530.00 530.00 530.00 530.00 530.00 530.00 530.00 530.00 530.00 530.00 530.00

STA (Plans) STA (windam) Elev, ft NAVD88 WinDAM Elev, ft NAVD88

West OT: 184117.616 0 526 528.9

184066.666 50.95 526.5 529.4

184017.384 100.232 525.6 528.5

183967.95 149.666 525.85 528.75

183918.184 199.432 524.4 527.3

183868.916 248.7 525.5168 528.4168

183819.184 298.432 524.2 527.1 *Set Spillway crest and add/subtract differences to remainder of values

183769.934 347.682 525.2332 528.1332 Spillway crest is controlling high elevation on crest berm 

183719.634 397.982 524.8 527.7 near downstream slope

182929.916 1187.7 525.7 528.6

182681.334 1436.282 525.95 528.85

Primary Discharge Culvert 182582.466 1535.15 524.15

East OT:  182482.466 1635.15 526.0668

182125 1992.616 526.2168

181983.4 2134.216 526.4332

Dam Crest Profile: defined from Station 1819+80 to 1841+20 for the West Overtopping Section
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Reservoir Storage Volume:

SWM ‐ NJ Transit ‐ Estling Lake ‐ Updated H&H Report ‐ Final Report with Signature ‐ 1‐4‐19.pdf

Elevation, ft NGVD29 Elevation, ft NAVD88 Cumulative Storage (ac‐ft)

504 503.18 0.000

505 504.18 3.100

506 505.18 12.824

507 506.18 30.704

508 507.18 57.155

509 508.18 91.847

510 509.18 134.252

511 510.18 184.049

512 511.18 240.409

513 512.18 302.143

514 513.18 368.716

515 514.18 439.926

516.7 515.88 567.277

520 519.18 833.917

540 539.18 3083.917

NOTE: Starting reservoir elevation is modeled as the rail embankment crest to only model 

inflow=overtopping outflow and not resimulate reservoir routing that was performed by SWM in 

HydroCAD. 



IDF discharge from Powder Mill Pond Dam:
SWM ‐ NJ Transit ‐ Estling Lake ‐ Updated H&H Report ‐ Final Report with Signature ‐ 1‐4‐19.pdf



Estling Lake Dam ‐ Updated 0.5 PMP Without Failure and Updated Dams Outflow Hydrographs to HDR ‐ 1‐13‐20.csv

Please note that the secondary and tertiary outflow hydrographs in the attached represent flow over the western and eastern portions 
of the Estling embankment.  These are defined by the location of the Dam's spillway and bridge.
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Appendix S-1 
Boring Locations 

  

  

  











 

 

  

 

Appendix S-2 
Laboratory Testing 
Results 

  

  

  



























































 

 

  

 

Appendix S-3 
Boring Logs 

  

  

  





























































































 

 

  

 

Appendix S-4 
Configuration of 
Monitoring Wells 

  

  

  































 

 

  

 

Appendix S-5 
Analyses Results 

  

  

 



STA 1823+83.40
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Color Name Model Sat Kx (ft/d) Ky'/Kx'
Ratio

Rotation
(°)

Volumetric
Water 
Content

Compressibility
(/psf)

Layer 1: FILL Saturated Only 66.6856 1 0 0.24 0

Layer 2: CL, ML, 
CL-ML (long term)

Saturated Only 1.512 0.25 0 0.4 0

Layer 6: GP, GP-GM, 
SP

Saturated Only 4.1083 1 0 0.17 0

Layer 7: SP-SM, SM, 
SC-SM

Saturated Only 4.1083 1 0 0.26 0

B-7 Piezometer Data

File Name: STA 1823+83.40.gsz
Name: Normal Pool
Method: Steady-State

Prepared by:
Project:
Project No:
Location:
Created By:
Date:

DTM

Seepage Analyses NJT Estling Lake

10193843
Denville Township, NJ

12/19/2019

Figure A
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Color Name Model Sat Kx (ft/d) Ky'/Kx'
Ratio

Rotation
(°)

Volumetric
Water 
Content

Compressibility
(/psf)

Layer 1: FILL Saturated Only 66.6856 1 0 0.24 0

Layer 2: CL, ML, 
CL-ML (long term)

Saturated Only 1.512 0.25 0 0.4 0

Layer 6: GP, GP-GM, 
SP

Saturated Only 4.1083 1 0 0.17 0

Layer 7: SP-SM, SM, 
SC-SM

Saturated Only 4.1083 1 0 0.26 0

B-7 Piezometer Data

File Name: STA 1823+83.40.gsz
Name: Normal Pool
Method: Steady-State

Prepared by:
Project:
Project No:
Location:
Created By:
Date:

DTM

Seepage Analyses NJT Estling Lake

10193843
Denville Township, NJ

12/19/2019

Face Seepage = 29.750 ft3/day/lf

Figure B
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Color Name Model Sat Kx (ft/d) Ky'/Kx'
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(°)

Volumetric
Water 
Content

Compressibility
(/psf)

Layer 1: FILL Saturated Only 66.6856 1 0 0.24 0

Layer 2: CL, ML, 
CL-ML (long term)

Saturated Only 1.512 0.25 0 0.4 0

Layer 6: GP, GP-GM, 
SP

Saturated Only 4.1083 1 0 0.17 0

Layer 7: SP-SM, SM, 
SC-SM

Saturated Only 4.1083 1 0 0.26 0

B-7 Piezometer Data

File Name: STA 1823+83.40.gsz
Name: 0.5 PMF
Method: Transient

Prepared by:
Project:
Project No:
Location:
Created By:
Date:

DTM

Seepage Analyses NJT Estling Lake

10193843
Denville Township, NJ

12/19/2019

Figure C
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Color Name Model Sat Kx (ft/d) Ky'/Kx'
Ratio

Rotation
(°)

Volumetric
Water 
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Compressibility
(/psf)

Layer 1: FILL Saturated Only 66.6856 1 0 0.24 0

Layer 2: CL, ML, 
CL-ML (long term)

Saturated Only 1.512 0.25 0 0.4 0

Layer 6: GP, GP-GM, 
SP

Saturated Only 4.1083 1 0 0.17 0

Layer 7: SP-SM, SM, 
SC-SM

Saturated Only 4.1083 1 0 0.26 0

B-7 Piezometer Data

File Name: STA 1823+83.40.gsz
Name: 0.5 PMF
Method: Transient

Prepared by:
Project:
Project No:
Location:
Created By:
Date:

DTM

Seepage Analyses NJT Estling Lake

10193843
Denville Township, NJ

12/19/2019

Face Seepage = 172.683 ft3/day/lf

Figure D



STA 1830+76.69
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Color Name Model Sat Kx (ft/d) Ky'/Kx'
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Rotation
(°)

Volumetric
Water 
Content

Compressibility
(/psf)

Layer 1: FILL Saturated Only 66.6856 1 0 0.24 0

Layer 2: CL, ML, 
CL-ML (long term)

Saturated Only 1.512 0.25 0 0.4 0

Layer 4: SM, SC Saturated Only 0.6905 1 0 0.23 0

Layer 5: SM Saturated Only 4.1083 1 0 0.31 0

Layer 6: GP, GP-GM,
SP

Saturated Only 4.1083 1 0 0.17 0

Layer 7: SP-SM, SM, 
SC-SM

Saturated Only 4.1083 1 0 0.26 0

File Name: STA 1830+76.69.gsz
Name: Normal Pool
Method: Steady-State

Prepared by:
Project:
Project No:
Location:
Created By:
Date:

DTM

Seepage Analyses NJT Estling Lake

10193843
Denville Township, NJ

12/19/2019

Figure E
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Color Name Model Sat Kx (ft/d) Ky'/Kx'
Ratio

Rotation
(°)

Volumetric
Water 
Content

Compressibility
(/psf)

Layer 1: FILL Saturated Only 66.6856 1 0 0.24 0

Layer 2: CL, ML, 
CL-ML (long term)

Saturated Only 1.512 0.25 0 0.4 0

Layer 4: SM, SC Saturated Only 0.6905 1 0 0.23 0

Layer 5: SM Saturated Only 4.1083 1 0 0.31 0

Layer 6: GP, GP-GM,
SP

Saturated Only 4.1083 1 0 0.17 0

Layer 7: SP-SM, SM, 
SC-SM

Saturated Only 4.1083 1 0 0.26 0

File Name: STA 1830+76.69.gsz
Name: Normal Pool
Method: Steady-State

Prepared by:
Project:
Project No:
Location:
Created By:
Date:

DTM

Seepage Analyses NJT Estling Lake

10193843
Denville Township, NJ

12/19/2019

Face Seepage = 6.13e-13 ft3/day/lf

Figure F



Distance

-100 -80 -60 -40 -20 0 20 40 60 80 100 120

E
le

v
a
ti
o
n

460

470

480

490

500

510

520

530

E
le

v
a
ti
o
n

460

470

480

490

500

510

520

530

Color Name Model Sat Kx (ft/d) Ky'/Kx'
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Layer 1: FILL Saturated Only 66.6856 1 0 0.24 0

Layer 2: CL, ML, 
CL-ML (long term)

Saturated Only 1.512 0.25 0 0.4 0

Layer 4: SM, SC Saturated Only 0.6905 1 0 0.23 0

Layer 5: SM Saturated Only 4.1083 1 0 0.31 0

Layer 6: GP, GP-GM,
SP

Saturated Only 4.1083 1 0 0.17 0

Layer 7: SP-SM, SM, 
SC-SM

Saturated Only 4.1083 1 0 0.26 0

File Name: STA 1830+76.69.gsz
Name: 0.5 PMF
Method: Transient

Prepared by:
Project:
Project No:
Location:
Created By:
Date:

DTM

Seepage Analyses NJT Estling Lake

10193843
Denville Township, NJ

12/19/2019

Figure G
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Layer 1: FILL Saturated Only 66.6856 1 0 0.24 0

Layer 2: CL, ML, 
CL-ML (long term)

Saturated Only 1.512 0.25 0 0.4 0

Layer 4: SM, SC Saturated Only 0.6905 1 0 0.23 0

Layer 5: SM Saturated Only 4.1083 1 0 0.31 0

Layer 6: GP, GP-GM,
SP

Saturated Only 4.1083 1 0 0.17 0

Layer 7: SP-SM, SM, 
SC-SM

Saturated Only 4.1083 1 0 0.26 0

File Name: STA 1830+76.69.gsz
Name: 0.5 PMF
Method: Transient

Prepared by:
Project:
Project No:
Location:
Created By:
Date:

DTM

Seepage Analyses NJT Estling Lake

10193843
Denville Township, NJ

12/19/2019

Face Seepage = 56.561 ft3/day/lf

Figure H
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(/psf)

Layer 1: FILL Saturated Only 66.6856 1 0 0.24 0

Layer 2: CL, ML, 
CL-ML (long term)

Saturated Only 1.512 0.25 0 0.4 0

Layer 3: SM Saturated Only 4.1083 1 0 0.2 0

Layer 4: SM, SC Saturated Only 0.6905 1 0 0.23 0

Layer 5: SM Saturated Only 4.1083 1 0 0.31 0

Layer 6: GP, GP-GM,
SP

Saturated Only 4.1083 1 0 0.17 0

Layer 7: SP-SM, SM, 
SC-SM

Saturated Only 4.1083 1 0 0.26 0

Layer 9: SC, CL (long
term)

Saturated Only 0.0227 0.25 0 0.28 0

B-2 Piezometer Reading

B-3 Piezometer Reading B-4 Piezometer Reading

File Name: STA 1836+71.40.gsz
Name: Normal Pool
Method: Steady-State

Prepared by:
Project:
Project No:
Location:
Created By:
Date:

DTM

Seepage Analyses NJT Estling Lake

10193843
Denville Township, NJ

12/19/2019

Figure I
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Layer 1: FILL Saturated Only 66.6856 1 0 0.24 0

Layer 2: CL, ML, 
CL-ML (long term)

Saturated Only 1.512 0.25 0 0.4 0

Layer 3: SM Saturated Only 4.1083 1 0 0.2 0

Layer 4: SM, SC Saturated Only 0.6905 1 0 0.23 0

Layer 5: SM Saturated Only 4.1083 1 0 0.31 0

Layer 6: GP, GP-GM,
SP

Saturated Only 4.1083 1 0 0.17 0

Layer 7: SP-SM, SM, 
SC-SM

Saturated Only 4.1083 1 0 0.26 0

Layer 9: SC, CL (long
term)

Saturated Only 0.0227 0.25 0 0.28 0

B-2 Piezometer Reading

B-3 Piezometer Reading B-4 Piezometer Reading

File Name: STA 1836+71.40.gsz
Name: Normal Pool
Method: Steady-State

Prepared by:
Project:
Project No:
Location:
Created By:
Date:

DTM

Seepage Analyses NJT Estling Lake

10193843
Denville Township, NJ

12/19/2019

Face Seepage = 3.72e-13 ft3/day/lf

Figure J
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Layer 1: FILL Saturated Only 66.6856 1 0 0.24 0

Layer 2: CL, ML, 
CL-ML (long term)

Saturated Only 1.512 0.25 0 0.4 0

Layer 3: SM Saturated Only 4.1083 1 0 0.2 0

Layer 4: SM, SC Saturated Only 0.6905 1 0 0.23 0

Layer 5: SM Saturated Only 4.1083 1 0 0.31 0

Layer 6: GP, GP-GM,
SP

Saturated Only 4.1083 1 0 0.17 0

Layer 7: SP-SM, SM, 
SC-SM

Saturated Only 4.1083 1 0 0.26 0

Layer 9: SC, CL (long
term)

Saturated Only 0.0227 0.25 0 0.28 0

B-2 Piezometer Reading

B-3 Piezometer Reading B-4 Piezometer Reading

File Name: STA 1836+71.40.gsz
Name: 0.5 PMF
Method: Transient

Prepared by:
Project:
Project No:
Location:
Created By:
Date:

DTM

Seepage Analyses NJT Estling Lake

10193843
Denville Township, NJ

12/19/2019

Figure K
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Layer 1: FILL Saturated Only 66.6856 1 0 0.24 0

Layer 2: CL, ML, 
CL-ML (long term)

Saturated Only 1.512 0.25 0 0.4 0

Layer 3: SM Saturated Only 4.1083 1 0 0.2 0

Layer 4: SM, SC Saturated Only 0.6905 1 0 0.23 0

Layer 5: SM Saturated Only 4.1083 1 0 0.31 0

Layer 6: GP, GP-GM,
SP

Saturated Only 4.1083 1 0 0.17 0

Layer 7: SP-SM, SM, 
SC-SM

Saturated Only 4.1083 1 0 0.26 0

Layer 9: SC, CL (long
term)

Saturated Only 0.0227 0.25 0 0.28 0

B-2 Piezometer Reading

B-3 Piezometer Reading B-4 Piezometer Reading

File Name: STA 1836+71.40.gsz
Name: 0.5 PMF
Method: Transient

Prepared by:
Project:
Project No:
Location:
Created By:
Date:

DTM

Seepage Analyses NJT Estling Lake

10193843
Denville Township, NJ

12/19/2019

Face Seepage = 84.138 ft3/day/lf

Figure L
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Layer 2: CL, ML, CL-ML (long term)

Layer 7: SP-SM, SM, SC-SM

Layer 1: FILL
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Layer 1: FILL Mohr-Coulomb 134 0 33.6 0

Layer 2: CL, ML, 
CL-ML (long term)

Mohr-Coulomb 128 350 33 0

Layer 6: GP, GP-GM, 
SP

Mohr-Coulomb 135 0 35 0

Layer 7: SP-SM, SM, 
SC-SM

Mohr-Coulomb 117 0 35 0

B-7 Piezometer Data

File Name: STA 1823+83.40.gsz
Name: Model Geometry
Method: Spencer

Prepared by:
Project:
Project No:
Location:
Created By:
Date:

DTM

NJT Estling Lake

10193843
Denville Township, NJ

12/19/2019

Slope Stability

Figure M
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Layer 1: FILL Mohr-Coulomb 134 0 33.6 0

Layer 2: CL, ML, 
CL-ML (long term)

Mohr-Coulomb 128 350 33 0

Layer 6: GP, GP-GM, 
SP

Mohr-Coulomb 135 0 35 0

Layer 7: SP-SM, SM, 
SC-SM

Mohr-Coulomb 117 0 35 0

B-7 Piezometer Data

File Name: STA 1823+83.40.gsz
Name: LTSS DS
Method: Spencer

Prepared by:
Project:
Project No:
Location:
Created By:
Date:

DTM

Radius: 33.697993 ft
Center: (73.264281, 542.69618) ft

Slope Stability NJT Estling Lake

10193843
Denville Township, NJ

12/19/2019

Figure N
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Layer 1: FILL Mohr-Coulomb 134 0 33.6 0

Layer 2: CL, ML, 
CL-ML (long term)

Mohr-Coulomb 128 350 33 0

Layer 6: GP, GP-GM, 
SP

Mohr-Coulomb 135 0 35 0

Layer 7: SP-SM, SM, 
SC-SM

Mohr-Coulomb 117 0 35 0

B-7 Piezometer Data

File Name: STA 1823+83.40.gsz
Name: LTSS US
Method: Spencer

Prepared by:
Project:
Project No:
Location:
Created By:
Date:

DTM

Radius: 34.659455 ft
Center: (-32.031533, 548.77626) ft

Slope Stability NJT Estling Lake

10193843
Denville Township, NJ

12/19/2019

Figure O
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Layer 1: FILL Mohr-Coulomb 134 0 33.6 0

Layer 2: CL, ML, 
CL-ML (short term)

Mohr-Coulomb 128 2,100 0 0

Layer 6: GP, GP-GM, 
SP

Mohr-Coulomb 135 0 35 0

Layer 7: SP-SM, SM, 
SC-SM

Mohr-Coulomb 117 0 35 0

B-7 Piezometer Data

File Name: STA 1823+83.40.gsz
Name: Pseudostatic DS
Method: Spencer

Prepared by:
Project:
Project No:
Location:
Created By:
Date:

DTM

Radius: 33.697993 ft
Center: (73.264281, 542.69618) ft

NJT Estling Lake

10193843
Denville Township, NJ

12/19/2019

Slope Stability

Horizontal Acceleration = 0.16g

Figure P
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Layer 1: FILL Mohr-Coulomb 134 0 33.6 0

Layer 2: CL, ML, 
CL-ML (short term)

Mohr-Coulomb 128 2,100 0 0

Layer 6: GP, GP-GM, 
SP

Mohr-Coulomb 135 0 35 0

Layer 7: SP-SM, SM, 
SC-SM

Mohr-Coulomb 117 0 35 0

B-7 Piezometer Data

File Name: STA 1823+83.40.gsz
Name: Pseudostatic US
Method: Spencer

Prepared by:
Project:
Project No:
Location:
Created By:
Date:

DTM

Radius: 34.659455 ft
Center: (-32.031533, 548.77626) ft

NJT Estling Lake

10193843
Denville Township, NJ

12/19/2019

Slope Stability

Horizontal Acceleration = 0.16g

Figure Q
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Layer 1: FILL Mohr-Coulomb 134 0 33.6 0 0 33.6 1 2

Layer 2: CL, ML, 
CL-ML (long term)

Mohr-Coulomb 128 350 33 0 2,100 0 1 2

Layer 6: GP, GP-GM, 
SP

Mohr-Coulomb 135 0 35 0 0 35 1 2

Layer 7: SP-SM, SM, 
SC-SM

Mohr-Coulomb 117 0 35 0 0 0 1 2

B-7 Piezometer Data

File Name: STA 1823+83.40.gsz
Name: Normal Pool RDD
Method: Spencer

Prepared by:
Project:
Project No:
Location:
Created By:
Date:

DTM

Radius: 34.659455 ft
Center: (-32.031533, 548.77626) ft

Slope Stability NJT Estling Lake

10193843
Denville Township, NJ

12/19/2019

Figure R
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Layer 1: FILL Mohr-Coulomb 134 0 33.6 0

Layer 2: CL, ML, 
CL-ML (long term)

Mohr-Coulomb 128 350 33 0

Layer 6: GP, GP-GM, 
SP

Mohr-Coulomb 135 0 35 0

Layer 7: SP-SM, SM, 
SC-SM

Mohr-Coulomb 117 0 35 0

B-7 Piezometer Data

File Name: STA 1823+83.40.gsz
Name: LTSS DS (2)
Method: Spencer

Prepared by:
Project:
Project No:
Location:
Created By:
Date:

DTM

Radius: 22.592156 ft
Center: (69.343207, 532.33868) ft

Slope Stability NJT Estling Lake

10193843
Denville Township, NJ

12/19/2019

Figure S



1.1

Distance

-100 -80 -60 -40 -20 0 20 40 60 80 100 120

E
le

v
a
ti
o
n

460

470

480

490

500

510

520

530

E
le

v
a
ti
o
n

460

470

480

490

500

510

520

530

Color Name Model Unit 
Weight 
(pcf)

Cohesion'
(psf)

Phi' 
(°)

Phi-B
(°)

Layer 1: FILL Mohr-Coulomb 134 0 33.6 0

Layer 2: CL, ML, 
CL-ML (long term)

Mohr-Coulomb 128 350 33 0

Layer 6: GP, GP-GM, 
SP

Mohr-Coulomb 135 0 35 0

Layer 7: SP-SM, SM, 
SC-SM

Mohr-Coulomb 117 0 35 0

B-7 Piezometer Data

File Name: STA 1823+83.40.gsz
Name: LTSS US (2)
Method: Spencer

Prepared by:
Project:
Project No:
Location:
Created By:
Date:

DTM

Radius: 23.938573 ft
Center: (-25.132069, 540.35773) ft

Slope Stability NJT Estling Lake

10193843
Denville Township, NJ

12/19/2019

Figure T
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Layer 4: SM, SC

Layer 6: GP, GP-GM, SP

Layer 7: SP-SM, SM, SC-SM

Layer 2: CL, ML, CL-ML (long term)

Layer 5: SM

Distance

-100 -80 -60 -40 -20 0 20 40 60 80 100 120

E
le

v
a
ti
o
n

460

470

480

490

500

510

520

530

E
le

v
a
ti
o
n

460

470

480

490

500

510

520

530

Color Name Model Unit 
Weight 
(pcf)

Cohesion'
(psf)

Phi' 
(°)

Phi-B
(°)

Layer 1: FILL Mohr-Coulomb 134 0 33.6 0

Layer 2: CL, ML, 
CL-ML (long term)

Mohr-Coulomb 128 350 33 0

Layer 4: SM, SC Mohr-Coulomb 116 0 34 0

Layer 5: SM Mohr-Coulomb 122 0 35 0

Layer 6: GP, GP-GM,
SP

Mohr-Coulomb 135 0 35 0

Layer 7: SP-SM, SM, 
SC-SM

Mohr-Coulomb 117 0 35 0

B-9 Piezometer Data B-8 Piezometer Data

File Name: STA 1830+76.69.gsz
Name: Model Geometry
Method: Spencer

Prepared by:
Project:
Project No:
Location:
Created By:
Date:

DTM

NJT Estling Lake

10193843
Denville Township, NJ

12/19/2019

Slope Stability

Figure U
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Layer 1: FILL Mohr-Coulomb 134 0 33.6 0

Layer 2: CL, ML, 
CL-ML (long term)

Mohr-Coulomb 128 350 33 0

Layer 4: SM, SC Mohr-Coulomb 116 0 34 0

Layer 5: SM Mohr-Coulomb 122 0 35 0

Layer 6: GP, GP-GM,
SP

Mohr-Coulomb 135 0 35 0

Layer 7: SP-SM, SM, 
SC-SM

Mohr-Coulomb 117 0 35 0

B-9 Piezometer Data B-8 Piezometer Data

File Name: STA 1830+76.69.gsz
Name: LTSS DS
Method: Spencer

Prepared by:
Project:
Project No:
Location:
Created By:
Date:

DTM

Radius: 30.572208 ft
Center: (55.452407, 546.16868) ft

Slope Stability NJT Estling Lake

10193843
Denville Township, NJ

12/19/2019

Figure V
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Layer 1: FILL Mohr-Coulomb 134 0 33.6 0

Layer 2: CL, ML, 
CL-ML (long term)

Mohr-Coulomb 128 350 33 0

Layer 4: SM, SC Mohr-Coulomb 116 0 34 0

Layer 5: SM Mohr-Coulomb 122 0 35 0

Layer 6: GP, GP-GM,
SP

Mohr-Coulomb 135 0 35 0

Layer 7: SP-SM, SM, 
SC-SM

Mohr-Coulomb 117 0 35 0

B-9 Piezometer Data B-8 Piezometer Data

File Name: STA 1830+76.69.gsz
Name: LTSS US
Method: Spencer

Prepared by:
Project:
Project No:
Location:
Created By:
Date:

DTM

Radius: 30.431057 ft
Center: (-30.739811, 541.59789) ft

Slope Stability NJT Estling Lake

10193843
Denville Township, NJ

12/19/2019

Figure W
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Layer 1: FILL Mohr-Coulomb 134 0 33.6 0

Layer 2: CL, ML, 
CL-ML (short term)

Mohr-Coulomb 128 2,100 0 0

Layer 4: SM, SC Mohr-Coulomb 116 0 34 0

Layer 5: SM Mohr-Coulomb 122 0 35 0

Layer 6: GP, GP-GM,
SP

Mohr-Coulomb 135 0 35 0

Layer 7: SP-SM, SM, 
SC-SM

Mohr-Coulomb 117 0 35 0

B-9 Piezometer Data B-8 Piezometer Data

File Name: STA 1830+76.69.gsz
Name: Pseudostatic DS
Method: Spencer

Prepared by:
Project:
Project No:
Location:
Created By:
Date:

DTM

Radius: 30.572208 ft
Center: (55.452407, 546.16868) ft

NJT Estling Lake

10193843
Denville Township, NJ

12/19/2019

Slope Stability

Horizontal Acceleration = 0.16g

Figure X
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Layer 1: FILL Mohr-Coulomb 134 0 33.6 0

Layer 2: CL, ML, 
CL-ML (short term)

Mohr-Coulomb 128 2,100 0 0

Layer 4: SM, SC Mohr-Coulomb 116 0 34 0

Layer 5: SM Mohr-Coulomb 122 0 35 0

Layer 6: GP, GP-GM,
SP

Mohr-Coulomb 135 0 35 0

Layer 7: SP-SM, SM, 
SC-SM

Mohr-Coulomb 117 0 35 0

B-9 Piezometer Data B-8 Piezometer Data

File Name: STA 1830+76.69.gsz
Name: Pseudostatic US
Method: Spencer

Prepared by:
Project:
Project No:
Location:
Created By:
Date:

DTM

Radius: 37.228285 ft
Center: (-33.522588, 544.03149) ft

NJT Estling Lake

10193843
Denville Township, NJ

12/19/2019

Slope Stability

Horizontal Acceleration = 0.16g

Figure Y
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Layer 1: FILL Mohr-Coulomb 134 0 33.6 0 0 33.6 1 2

Layer 2: CL, ML, 
CL-ML (long term)

Mohr-Coulomb 128 350 33 0 2,100 0 1 2

Layer 4: SM, SC Mohr-Coulomb 116 0 34 0 0 34 1 2

Layer 5: SM Mohr-Coulomb 122 0 35 0 0 35 1 2

Layer 6: GP, GP-GM,
SP

Mohr-Coulomb 135 0 35 0 0 35 1 2

Layer 7: SP-SM, SM, 
SC-SM

Mohr-Coulomb 117 0 35 0 0 0 1 2

B-9 Piezometer Data B-8 Piezometer Data

File Name: STA 1830+76.69.gsz
Name: Normal Pool RDD
Method: Spencer

Prepared by:
Project:
Project No:
Location:
Created By:
Date:

DTM

Radius: 33.068359 ft
Center: (-30.876666, 545.94585) ft

Slope Stability NJT Estling Lake

10193843
Denville Township, NJ

12/19/2019

Figure Z
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Layer 1: FILL Mohr-Coulomb 134 0 33.6 0

Layer 2: CL, ML, 
CL-ML (long term)

Mohr-Coulomb 128 350 33 0

Layer 4: SM, SC Mohr-Coulomb 116 0 34 0

Layer 5: SM Mohr-Coulomb 122 0 35 0

Layer 6: GP, GP-GM,
SP

Mohr-Coulomb 135 0 35 0

Layer 7: SP-SM, SM, 
SC-SM

Mohr-Coulomb 117 0 35 0

B-9 Piezometer Data B-8 Piezometer Data

File Name: STA 1830+76.69.gsz
Name: LTSS DS (2)
Method: Spencer

Prepared by:
Project:
Project No:
Location:
Created By:
Date:

DTM

Radius: 26.142363 ft
Center: (57.224322, 540.632) ft

Slope Stability NJT Estling Lake

10193843
Denville Township, NJ

12/19/2019

Figure AA
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Layer 1: FILL Mohr-Coulomb 134 0 33.6 0

Layer 2: CL, ML, 
CL-ML (long term)

Mohr-Coulomb 128 350 33 0

Layer 4: SM, SC Mohr-Coulomb 116 0 34 0

Layer 5: SM Mohr-Coulomb 122 0 35 0

Layer 6: GP, GP-GM,
SP

Mohr-Coulomb 135 0 35 0

Layer 7: SP-SM, SM, 
SC-SM

Mohr-Coulomb 117 0 35 0

B-9 Piezometer Data B-8 Piezometer Data

File Name: STA 1830+76.69.gsz
Name: LTSS US (2)
Method: Spencer

Prepared by:
Project:
Project No:
Location:
Created By:
Date:

DTM

Radius: 30.349328 ft
Center: (-29.825517, 542.8186) ft

Slope Stability NJT Estling Lake

10193843
Denville Township, NJ

12/19/2019

Figure AB



STA 1836+71.40



Layer 2: CL, ML, CL-ML (long term)

Layer 3: SM

Layer 4: SM, SC

Layer 7: SP-SM, SM, SC-SM

Layer 9: SC, CL (long term) Distance
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Layer 1: FILL Mohr-Coulomb 134 0 33.6 0

Layer 2: CL, ML, 
CL-ML (long term)

Mohr-Coulomb 128 350 33 0

Layer 3: SM Mohr-Coulomb 119 0 35 0

Layer 4: SM, SC Mohr-Coulomb 116 0 34 0

Layer 5: SM Mohr-Coulomb 122 0 35 0

Layer 6: GP, GP-GM,
SP

Mohr-Coulomb 135 0 35 0

Layer 7: SP-SM, SM, 
SC-SM

Mohr-Coulomb 117 0 35 0

Layer 9: SC, CL (long
term)

Mohr-Coulomb 120 50 28 0

B-2 Piezometer Reading

B-3 Piezometer Reading B-4 Piezometer Reading

File Name: STA 1836+71.40.gsz
Name: Model Geometry
Method: Spencer

Prepared by:
Project:
Project No:
Location:
Created By:
Date:

DTM

NJT Estling Lake

10193843
Denville Township, NJ

12/19/2019

Slope Stability

Figure AC
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Layer 1: FILL Mohr-Coulomb 134 0 33.6 0

Layer 2: CL, ML, 
CL-ML (long term)

Mohr-Coulomb 128 350 33 0

Layer 3: SM Mohr-Coulomb 119 0 35 0

Layer 4: SM, SC Mohr-Coulomb 116 0 34 0

Layer 5: SM Mohr-Coulomb 122 0 35 0

Layer 6: GP, GP-GM,
SP

Mohr-Coulomb 135 0 35 0

Layer 7: SP-SM, SM, 
SC-SM

Mohr-Coulomb 117 0 35 0

Layer 9: SC, CL (long
term)

Mohr-Coulomb 120 50 28 0

B-2 Piezometer Reading

B-3 Piezometer Reading B-4 Piezometer Reading

File Name: STA 1836+71.40.gsz
Name: LTSS DS
Method: Spencer

Prepared by:
Project:
Project No:
Location:
Created By:
Date:

DTM

Radius: 20.12101 ft
Center: (48.305535, 536.708) ft

Slope Stability NJT Estling Lake

10193843
Denville Township, NJ

12/19/2019

Figure AD
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Layer 1: FILL Mohr-Coulomb 134 0 33.6 0

Layer 2: CL, ML, 
CL-ML (long term)

Mohr-Coulomb 128 350 33 0

Layer 3: SM Mohr-Coulomb 119 0 35 0

Layer 4: SM, SC Mohr-Coulomb 116 0 34 0

Layer 5: SM Mohr-Coulomb 122 0 35 0

Layer 6: GP, GP-GM,
SP

Mohr-Coulomb 135 0 35 0

Layer 7: SP-SM, SM, 
SC-SM

Mohr-Coulomb 117 0 35 0

Layer 9: SC, CL (long
term)

Mohr-Coulomb 120 50 28 0

B-2 Piezometer Reading

B-3 Piezometer Reading B-4 Piezometer Reading

File Name: STA 1836+71.40.gsz
Name: LTSS US
Method: Spencer

Prepared by:
Project:
Project No:
Location:
Created By:
Date:

DTM

Radius: 48.041255 ft
Center: (-42.804653, 557.33556) ft

Slope Stability NJT Estling Lake

10193843
Denville Township, NJ

12/19/2019

Figure AE
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Layer 1: FILL Mohr-Coulomb 134 0 33.6 0

Layer 2: CL, ML, 
CL-ML (short term)

Mohr-Coulomb 128 2,100 0 0

Layer 3: SM Mohr-Coulomb 119 0 35 0

Layer 4: SM, SC Mohr-Coulomb 116 0 34 0

Layer 5: SM Mohr-Coulomb 122 0 35 0

Layer 6: GP, GP-GM,
SP

Mohr-Coulomb 135 0 35 0

Layer 7: SP-SM, SM, 
SC-SM

Mohr-Coulomb 117 0 35 0

Layer 9: SC, CL 
(short term)

Mohr-Coulomb 120 4,000 0 0

B-2 Piezometer Reading

B-3 Piezometer Reading B-4 Piezometer Reading

File Name: STA 1836+71.40.gsz
Name: Pseudostatic DS
Method: Spencer

Prepared by:
Project:
Project No:
Location:
Created By:
Date:

DTM

Radius: 39.406774 ft
Center: (53.730087, 555.79655) ft

NJT Estling Lake

10193843
Denville Township, NJ

12/19/2019

Slope Stability

Horizontal Acceleration = 0.16g

Figure AF
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Layer 1: FILL Mohr-Coulomb 134 0 33.6 0

Layer 2: CL, ML, 
CL-ML (short term)

Mohr-Coulomb 128 2,100 0 0

Layer 3: SM Mohr-Coulomb 119 0 35 0

Layer 4: SM, SC Mohr-Coulomb 116 0 34 0

Layer 5: SM Mohr-Coulomb 122 0 35 0

Layer 6: GP, GP-GM,
SP

Mohr-Coulomb 135 0 35 0

Layer 7: SP-SM, SM, 
SC-SM

Mohr-Coulomb 117 0 35 0

Layer 9: SC, CL 
(short term)

Mohr-Coulomb 120 4,000 0 0

B-2 Piezometer Reading

B-3 Piezometer Reading B-4 Piezometer Reading

File Name: STA 1836+71.40.gsz
Name: Pseudostatic US
Method: Spencer

Prepared by:
Project:
Project No:
Location:
Created By:
Date:

DTM

Radius: 27.759168 ft
Center: (-39.334181, 536.94223) ft

NJT Estling Lake

10193843
Denville Township, NJ

12/19/2019

Slope Stability

Horizontal Acceleration = 0.16g

Figure AG
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Layer 1: FILL Mohr-Coulomb 134 0 33.6 0 0 33.6 1 2

Layer 2: CL, ML, 
CL-ML (long term)

Mohr-Coulomb 128 350 33 0 2,100 0 1 2

Layer 3: SM Mohr-Coulomb 119 0 35 0 0 35 1 2

Layer 4: SM, SC Mohr-Coulomb 116 0 34 0 0 34 1 2

Layer 5: SM Mohr-Coulomb 122 0 35 0 0 35 1 2

Layer 6: GP, GP-GM,
SP

Mohr-Coulomb 135 0 35 0 0 35 1 2

Layer 7: SP-SM, SM, 
SC-SM

Mohr-Coulomb 117 0 35 0 0 0 1 2

Layer 9: SC, CL (long
term)

Mohr-Coulomb 120 50 28 0 4,000 0 1 2

B-2 Piezometer Reading

B-3 Piezometer Reading B-4 Piezometer Reading

File Name: STA 1836+71.40.gsz
Name: Normal Pool RDD
Method: Spencer

Prepared by:
Project:
Project No:
Location:
Created By:
Date:

DTM

Radius: 54.663466 ft
Center: (-43.380149, 566.0426) ft

Slope Stability NJT Estling Lake

10193843
Denville Township, NJ

12/19/2019

Figure AH
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Layer 1: FILL Mohr-Coulomb 134 0 33.6 0

Layer 2: CL, ML, 
CL-ML (long term)

Mohr-Coulomb 128 350 33 0

Layer 3: SM Mohr-Coulomb 119 0 35 0

Layer 4: SM, SC Mohr-Coulomb 116 0 34 0

Layer 5: SM Mohr-Coulomb 122 0 35 0

Layer 6: GP, GP-GM,
SP

Mohr-Coulomb 135 0 35 0

Layer 7: SP-SM, SM, 
SC-SM

Mohr-Coulomb 117 0 35 0

Layer 9: SC, CL (long
term)

Mohr-Coulomb 120 50 28 0

B-2 Piezometer Reading

B-3 Piezometer Reading B-4 Piezometer Reading

File Name: STA 1836+71.40.gsz
Name: LTSS DS (2)
Method: Spencer

Prepared by:
Project:
Project No:
Location:
Created By:
Date:

DTM

Radius: 19.388351 ft
Center: (51.713232, 534.36938) ft

Slope Stability NJT Estling Lake

10193843
Denville Township, NJ

12/19/2019

Figure AI
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Layer 1: FILL Mohr-Coulomb 134 0 33.6 0

Layer 2: CL, ML, 
CL-ML (long term)

Mohr-Coulomb 128 350 33 0

Layer 3: SM Mohr-Coulomb 119 0 35 0

Layer 4: SM, SC Mohr-Coulomb 116 0 34 0

Layer 5: SM Mohr-Coulomb 122 0 35 0

Layer 6: GP, GP-GM,
SP

Mohr-Coulomb 135 0 35 0

Layer 7: SP-SM, SM, 
SC-SM

Mohr-Coulomb 117 0 35 0

Layer 9: SC, CL (long
term)

Mohr-Coulomb 120 50 28 0

B-2 Piezometer Reading

B-3 Piezometer Reading B-4 Piezometer Reading

File Name: STA 1836+71.40.gsz
Name: LTSS US (2)
Method: Spencer

Prepared by:
Project:
Project No:
Location:
Created By:
Date:

DTM

Radius: 46.139005 ft
Center: (-39.653627, 557.86968) ft

Slope Stability NJT Estling Lake

10193843
Denville Township, NJ

12/19/2019

Figure AJ


