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Application – SWP 626 – Response to Comments 

Introduction 

This Technical Memorandum is the response to comments from DEQ on a Variance Request 

that seeks to allow the landfill to be constructed with a portion of the leachate collection 

trenches and piping at a minimum 1 percent slope.  Base grades and drainage slopes will 

be constructed at a minimum of 2 percent slopes throughout the landfill except for some of 

the leachate collection trenches, in accordance with the regulations.  This response is based 

on additional research and engineering analysis, which demonstrates that the Variance is 

equally protective of human health and the environment.   

The Green Ridge Recycling and Disposal Facility (GRRDF) has been designed in accordance 

with the Virginia Solid Waste Management Regulations (VSWMR) and modern engineering 

practices.  Some background: most landfill regulations including Virginia’s were developed 

during the early days of Subtitle D, based on work in the 1980s for Subtitle C, with states 

copying each other and all referenced the US EPA guidelines.  At that time, the concept of 

liners and leachate collection was relatively new, with very little practical data to guide the 

regulations on such aspects as the slope of the base grade and leachate collection piping.  

Some states, including Virginia, opted for a 2 percent base slope and a 2 percent slope on 

leachate collection pipes for its regulations.  The guiding principles at the time were 
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focused on maintaining the head on the liner to less than 12 inches, but there seems to be 

no technical justification establishing 2 percent as the minimum slope, except for the early 

work by Koerner and others that suggested 2 percent, which found its way into the EPA 

guidelines, hence many of the state’s regulations (Koerner, 1988).  At the time, the drainage 

layer above the liner was assumed to be 12 inches of aggregate with embedded pipes.  

Today more modern materials are available for leachate collection system construction, 

including lower friction piping and highly transmissive geocomposite drainage materials, 

such as those specified for the GRDDF.  

Modern landfills typically use a herringbone pattern of valleys and ridges to shorten the 

drainage lengths, with leachate collection piping embedded in an aggregate-filled trench.   

The federal government and many states have re-evaluated the base liner and leachate 

collection system slope requirements, including Florida, which has adopted a 1 percent 

minimum slope requirement for the leachate collection trench and pipes, keeping 2 percent 

minimum slope on the drainage layer.  Florida also has available years of liner head 

measurements from research conducted by the Florida Central University  (Debra R. 

Reinhart, 1988). In 2004, Koerner et al. (Qian, Gray, & Koerner, 2004) demonstrated that 

slope length (hence travel time of liquid in the drainage system), is the driving factor for 

head buildup on the liner.  This work pointed out that a 2 percent base slope with 1 percent 

collection pipe slope is a shorter distance with less travel time than a 2 percent base slope 

with a 2 percent pipe slope.  

Our calculations for the proposed 6-inch diameter pipe at a 1 percent slope show that the 

pipe flow capacity is more than adequate for the hydraulic conditions expected in the 

landfill, and the pipe flow velocities are sufficient to be self-cleaning, under both peak and 

normal flow conditions.  In addition, the findings of the HELP model show that the head on 

the liner does not exceed 12 inches. 

Our proposed variance is based on the results of our calculations using the techniques for 

modern design and construction, and on the fact that the federal government and more 

than 16 states have reached the conclusion that a minimum 1 percent leachate pipe slope 

with a minimum 2 percent base grade slope is protective of human health and the 

environment (USEPA, 1992). This position is reiterated by Khatami and other well-respected 

engineers in recent publications (Khatami, Zeigler, & Jones, 2014).  

In addition to the requirements of the VSWMR, the owner of Green Ridge has directed the 

design to incorporate additional elements that are intentionally more protective of the 

environment and benefit the surrounding community.  The owner has and is committed to 

a superior design that exceeds the acceptable standards in terms of safety and 

environmental protection.  Several examples are: 
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• The landfill will be constructed using a double liner system, which adds protection 

for the environment in the rare case of a significant leak in the primary liner system.   

• The landfill will only take waste from the Commonwealth of Virginia, and primarily 

from transfer stations, decreasing the carbon footprint by minimizing the length of 

the waste hauling trips and maximizing the waste per truck. 

• The landfill will not take odor-producing waste streams such as sludges and 

wallboard to minimize the odors in and around the landfill. 

• The landfill opted for an enclosed flare system, which results in much lower 

emissions associated with the landfill gas extraction system. 

• The base liner design needs to be set above the estimated water table at the landfill 

to avoid the construction of an underdrain system, the pumping of which would be 

detrimental to the surrounding streams and creeks by removing a component of the 

water that feeds these streams and creeks.  

The above examples provide evidence that Green Ridge Landfill is designed and will be 

operated with environmental protections that exceed the VSWMR.   

Response to Comments 

On behalf of Green Ridge, TRC Engineers, Inc. (TRC) submitted a Technical Memorandum 

on September 26, 2025 that provided clarity and additional information, as well as the 

support for the variance as provided in the Variance Request that was submitted with the 

Part B Permit Application and was dated March 31, 2025.   

TRC received comments from DEQ on October 17, 2025, on our Variance Request.  The 

following provides the comments from DEQ followed by TRC’s response in italics. 

1. Comment: In accordance with 9VAC20-81-760.A.3.a, please explain the situation that 

prevents the facility from achieving compliance with the 2% slope. Clarify the specific 

site constraints which prevent complying with the 2% slope in the leachate trenches in 

Phases 1 through 3, and that make strict application of the regulation an undue 

hardship or difficult to achieve. Please note that maximizing landfill capacity is not 

sufficient justification. 

 

Response: TRC acknowledges DEQ’s position that landfill capacity alone is not sufficient 

justification for the variance.  However, there are several factors that prevent the facility 

from achieving compliance with the 2 percent slope along the leachate collection trench 

(while the remaining slopes within the landfill, e.g., the cell floors, are maintained at 2 

percent or greater slope).  The primary reason for designing a 1 percent slope in the 
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leachate collection trench is the relatively flat groundwater table, primarily in Phase 1, 

but similarly present in Phases 2 and 3.  In a design with a 2 percent slope in the 

collection trench and with the configuration of the landfill1, the resulting collection 

trenches and sumps would extend into the water table at many  locations. The attached 

Figure 1 provides the approximate area where the landfill would be below the water 

table if the trenches were designed at a 2 percent slope (blue shaded areas).  This figure is 

a very conservative (low) representation as a 2 percent surface was not created, but it 

clearly shows the minimum area that would require dewatering, and dewatering would 

actually encompass a much larger area than that shown.  Despite being allowed to 

extend the landfill below the water table by the VSWMR, the owner of the landfill directed 

TRC to stay above the water table to prevent the impacts to nearby streams that would be 

caused by dewatering activities; staying above the water table is consistent with other 

design elements that are better for the environment. 

 

TRC evaluated alternatives to accommodate the rule while avoiding the water table.  For 

example, if the 2 percent slope is applied while staying above the water table (starting at 

the current sump elevations on the east side of Phase 1), drainage pipe slopes projected at 

2 percent are higher than the perimeter on the west side.  This layout would require the 

perimeter road to be raised and shifted inward on the west side in Phase 1, which would 

not only further reduce the landfill volume, but operations would also be more difficult 

(truck access/turning radius, etc.). Alternatively, if a 2 percent slope is applied at the mid-

point of the cell and the slope is reversed toward the west, this would result in twice as 

many sumps.  Good design practice includes limiting the number of sumps as it is at these 

locations where the head on the liner is the greatest and sump areas are the most difficult 

to construct.  

 

Beyond the issues identified above, the constraints of the landfill configuration dictate 

that Phase 1 be constructed first, in its present location, to facilitate efficient stormwater 

and leachate management.  With all the safeguards designed into a modern landfill, 

efficient operations are the surest way to protect human health and safety.  Operational 

controls, discussed below, will ensure the design works as intended.   

 

2. Calculations demonstrating leachate pipe capacity and velocities at 1% slope and full 

pipe flow do not demonstrate the alternate design results in a facility that is equally 

protective of human health and the environment as that provided for in the regulations. 

The calculations provided are for maximum flow conditions, which may not be the 
 

1 The configuration of the landfill refers to the shape of the limits of the disposal cell that was dictated by the requirement to 
be at least 100 feet from the streams in the surrounding area. 
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operating conditions all the time, and for any given flow a 2% pipe slope will provide a 

better scour velocity than a 1% pipe slope. 

 

Response: The apparent opening size of the geotextile portion of the geocomposite will 

have a maximum - minimum average value equal to 0.210 mm, which is equivalent to a 

fine sand particle.  The geocomposite is present over the entire base of the landfill. In the 

area of the leachate trench, a graded filter will be used to prevent larger particles from 

entering the leachate collection system.  Thus, the largest particle size that will enter the 

leachate collection pipe should be fine sand-sized.   

 

The capacity and velocity calculations in Attachment 1 indicate that the proposed 6-inch 

leachate collection pipe is capable of transporting the peak leachate flow during the 

worst-case scenario, while still being capable of maintaining the recommended minimum 

velocity of 2 feet per second when the pipe is flowing greater than13 percent full; it is 

noted that at the level of the hole locations, the pipe is 20 percent full. As confirmation of 

the adequacy of the 1 percent slope to self-clean, the general rule of thumb for plumbing 

codes is 1/8 inches of drop per foot, or a 1 percent slope for pipes in the range of 3 to 6 

inches in diameter, to prevent buildup in the pipe. 

  

Although some particles may settle out in the pipe during very low flows (e.g., below 13 

percent full), they will also resuspend during higher flows and be flushed out with 

velocities reaching more than double (4 feet per second) what is recommended when the 

pipe is flowing full. TRC’s calculations show that the pipe will flow full, whenever the 18-

inch-deep trench has 9 inches of water in it. As is recommended in many states, routine 

flushing of the pipes through the cleanouts is also a way to make sure the pipe is clear for 

leachate to flow. Although not required by the VSWMR, GRRDF commits to annual 

cleaning of the pipes and agrees to this requirement being included in the permit 

conditions.  With this provision, if a buildup occurs that is not self-cleaned by the leachate 

flow in the pipe, it will be flushed out by the annual cleaning.   

 

In conclusion, a 1 percent slope, like a 2 percent slope, is self-cleaning and can be 

mechanically cleaned.  A 1 percent slope, like a 2 percent slope, can convey more than 

the required amount of water needed.  Finally, a 1 percent slope, like a 2 percent slope, 

maintains a leachate head of less than 12 inches on the liner, which is the only 

performance requirement in the code that can actually be compared against.  Thus, a 1 

percent slope is equally protective of human health and the environment. 
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3. The petition states that the variance is needed to maximize capacity within the given 

footprint and to provide drainage patterns that facilitate leachate pipe access for 

cleaning, shorter pipe runs and minimize the number of sumps. Please provide design 

layout for the landfill meeting the 2% slope requirement to allow comparison to the 

proposed layout with the variance. Please also specify the amount of capacity gained by 

the reduction of slope in the leachate trenches in Phases 1 through 3. 

 

Response: It is not practical to provide a complete redesign of the base grades to compare 

layouts, particularly given that we understand the loss of capacity cannot be used to 

justify the variance.  However, to address this comment, if one was to assume an average 

of 1 foot over the area (Phases 1 through 4 - 76.6 acres) that is affected by going to a 2 

percent slope, this would be a loss of approximately 125,000 cubic yards.  The actual 

average is closer to 2.5 feet, which would be about 312,500 cubic yards.   

 

This is a conservative (low) estimate of the volume lost as the perimeter berms would 

need to be raised in some locations to contain the waste, which would result in the limits 

of waste line being moved inward (expansion outward is not possible based on the criteria 

to avoid the streams). The lost volume is estimated to be approximately 500,000 cubic 

yards, which is around one year of the estimated 15.9 years of site life. 

 

4. The petition refers to information provided in Part B application. To facilitate review of 

this information please provide electronic file name and PDF page location in the Part 

B submittal for referenced information such as drawings, HELP model calculations, 

settlement calculations, etc. Please provide a drawing which clearly shows leachate 

trench piping that will be at less than 2 percent slope and specify the minimum slope 

that is proposed. Based on the table provided in the Settlement analysis for the 1% 

leachate trench, it appears that some of the piping is at less than 1% slope. 

 

Response: Figure 2 provides a drawing that shows the design slope for each of the 

leachate trenches.  The table that summarizes the settlement results is provided in 

Attachment 2; it shows that the slope of the leachate trench at multiple locations within 

the landfill is 1 percent.  For most of the locations, the post-settlement trench slopes at 

the prescribed 1 percent, with only three of the twelve analyses showing less than 1 

percent post-settlement, the lowest of which is only 0.93 percent.   
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Referenced information: 

• Landfill Design Drawings – included in 2A – Attachment III 

• HELP Model Calculations – included in 5 – Attachment VIII Leachate Management 

Plan, Appendix 1 (note that based on TR-1 comments, the HELP Model 

Calculations have been revised slightly; to be included in TR-1 responses) 

• Settlement Calculations – included in 4A – Attachment VI Design Report; 

Appendix 2 Geotechnical Report (PDF Page 31), discussion starts on PDF page 44 

with the summary table presented on PDF page 48; it is noted that the 

Attachment 5 Calculations (settlement analyses PDF page 260) is an earlier 

version (dated 3/20/25) of the one that provided the summary table on page 48. 

The revised version (dated 3/25/25) is included in the referenced Attachment 2 

from this document, and Attachment 5 of Geotechnical Report from the Part B 

application will be revised with the correct version as part of the TR-1 Comment 

Responses. 

 

5. The petition states that sixteen other states have adopted rules allowing leachate 

collection slopes to vary from 0.5 percent to 1.0 %, or have rules that do not specify a 

minimum slope but require performance-based criteria. Please provide a list of the 

states, their performance criteria, regulatory citations, and documentation, as 

available.  

 

Response: Attachment 3 includes a table with citations from the various states that 

allow 1% or less leachate collection slopes. 

 

 

Closing/Certification 

As presented in the introduction and the responses to comments above, the technical information 

shows that a 1 percent slope for the leachate collection trench will provide protection to human health 

and the environment as well as the 2 percent slope.  It is supported by the acceptance of this design 

by at least 16 states and the federal government that have incorporated this design in their guidelines; 

the EPA, with more data and advancements in how landfills are designed and the materials used, 

supported a 1 percent slope for leachate collection since 1992.  The criteria for the minimum slope 

should be performance based, and we have shown that the system with the 1 percent slope on the 

leachate trench will maintain less than one foot of head on the liner.  This variance request clearly 

demonstrates that past criteria are outdated and obsolete, and consequently, this variance should be 

approved based on the current design practices and the documentation provided herein. 



 

  

    

  

 

 

 

 

 

 

Attachment 1 – Pipe Capacity/Flow Calculations 

 

  



 

  

 

 

 

 

 

 

 

Attachment 2 – Settlement Calculations 
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2
1

4
1

3
2

6
5

7
8

8
9

10
11

12
11

13
12

15
14

15
18

17
16

   *From Pt. 3 to Pt. 1         slope is     1.02% presettlement,     1.00% postsettlement
**From Pt. 13 to Pt. 11   slope is     1.00% presettlement,     1.00% postsettlement

340.66
337.80

344.00

299.45

298.23
292.24

PRIMARY (ELASTIC 
RECOMPRESSION) 

CONSOLIDATION (ft)
LENGTH (ft)

286
0.20
0.03

0.16
162

318.81

324.87
321.86

306.01
301.97

306.01

321.00

321.00
309.39

325.54
318.81

0.25
169

0.14

321.86

337.80

343.61

0.14
660

0.03

0.30
300

0.36

0.14
404

0.26

340.46

326.87
317.09

330.62
320.92

320.92

0.36
305

LEACHATE COLLECTION SYSTEM SLOPE (%)

PRE-SETTLEMENT POST-SETTLEMENT

309.310.08

0.03

0.11
286

0.20

0.11
495

0.03

TOP OF CONTROLLED SUBGRADE 
ELEVATION (ft) POST-SETTLEMENT

340.46
337.77

343.84
337.77

343.50
340.66

326.98
317.12

330.67

POINT
TOP OF CONTROLLED SUBGRADE 
ELEVATION (ft) PRE-SETTLEMENT

3.98 3.92

1.00 0.93

3.70 3.72

2.55 2.55

325.29
318.67

321.50
318.670.14

0.05
261

0.08

0.08
455

321.50

305.87
301.71

305.87
299.42

298.21

1.00 1.02

0.02
599

0.01

324.57

0.98

1.00 1.00

1.00 0.94

3.83 3.75

1.03 1.06

1.99 1.98

1.00 1.03

0.99

292.23

Updated Settlement Sheet-Green Ridge-1.0tcy- Rev 3-25-2025-NMA Summary
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Consistancy/Relative Density Cc Cr e₀
- 0.153 0.02295 0.4500

Medium Stiff 0.225 0.03375 0.8500
Stiff 0.3375 0.050625 1.0000

Very Stiff 0.3375 0.050625 1.0000
Hard 0.1 0.015 0.5000

Consistancy/Relative Density Cc e₀
- 0.153 0.3000

Medium Stiff 0.153 0.3000
Stiff 0.153 0.2900

Very Stiff 0.153 0.2700
Hard 0.153 0.2500

Updated Settlement Sheet-Green Ridge-1.0tcy- Rev 3-25-2025-NMA Settlement parameters
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Rooting Zone Layer and Vegetative Layer 
Unit Weight (pcf)

125.0 1.0 Waste Unit Weight (pcf) 74.0 393.3

Rooting Zone Layer and Vegetative Layer 
Thickness (ft)

2.0 120.0 In-Situ Soil Unit Weight (pcf) 135.0 391.3

Rooting Zone Layer and Vegetative Layer 
Surcharge (psf)

250.0 0 338.8

Controlled Subgrade LayerUnit Weight (pcf) 130.0 0 337.8

368.5

325.6

Elevation of Bottom of Subsurface Soil Layer 
(feet)-based on N-values

Thickness of 
Subsurface Soil Layer 

(feet)

Ground Water Elevation 
(feet)

Total Initial 
Overburden Pressure 

(psf)
Pore Water Pressure (psf) Initial Overburden Effective 

Pressure (psf)
Cr e₀ Feet Inch

Hard Silty Sand (SM) 325.6 12.2 336.58 824.85 686.4 138.5 0.015 0.50 0.03 0.38
TOTAL 0.03 0.38

Draining Layer Thickness (ft)

Draining Layer  Surcharge (psf)

Soil Parameters (BORING DAA-35PZ) AND Surcharge loading (Assuming OCR=1)

Top of Controlled Subgrade Layer

Compacted Fill Layer Surcharge (psf) 0Draining Layer Unit Weight (pcf) 120.0

Compacted Fill Unit Weight (pcf)

PRIMARY CONSOLIDATION (based on midpoint of subsurface soil layers)

Top of Non-Compressible Zone Layer

POINT 1
Elevation (ft)

Compacted Fill Layer Thickness (ft)
Net Effective Pressure Increase 

Due to Landfill Loading (psf)
113.7

Final Grade (Top of Final Cover)

Top Of Waste

Top of Draining Layer

Existing Grade

Updated Settlement Sheet-Green Ridge-1.0tcy- Rev 3-25-2025-NMA Point 1
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Rooting Zone Layer and Vegetative Layer 
Unit Weight (pcf)

125.0 1.0 Waste Unit Weight (pcf) 74.0 450.2

Rooting Zone Layer and Vegetative Layer 
Thickness (ft)

2.0 120.0 In-Situ Soil Unit Weight (pcf) 135.0 448.2

Rooting Zone Layer and Vegetative Layer 
Surcharge (psf)

250.0 0 341.7

Controlled Subgrade LayerUnit Weight (pcf) 130.0 0 340.7

356.2

318.1

Elevation of Bottom of Subsurface Soil Layer 
(feet)-based on N-values

Thickness of 
Subsurface Soil Layer 

(feet)

Ground Water Elevation 
(feet)

Total Initial 
Overburden Pressure 

(psf)
Pore Water Pressure (psf) Initial Overburden Effective 

Pressure (psf)
Cc e₀ Feet Inch

Hard Silty Sand (SM) 318.1 22.6 327.11 1522.125 561.6 960.5 0.015 0.50 0.20 2.35
TOTAL 0.20 2.35

Draining Layer  Surcharge (psf) Top Of Waste

POINT 2
Soil Parameters (BORING DAA-35PZ) AND Surcharge loading (Assuming OCR=1) Elevation (ft)

Draining Layer Thickness (ft) Final Grade (Top of Final Cover)

Compacted Fill Unit Weight (pcf)

Net Effective Pressure Increase 
Due to Landfill Loading (psf)

6151.9

Top of Draining Layer

Compacted Fill Layer Thickness (ft) Top of Controlled Subgrade Layer

PRIMARY CONSOLIDATION (based on midpoint of subsurface soil layers)

Draining Layer Unit Weight (pcf) 120.0 Compacted Fill Layer Surcharge (psf) 0
Existing Grade

Top of Non-Compressible Zone Layer

Updated Settlement Sheet-Green Ridge-1.0tcy- Rev 3-25-2025-NMA Point 2
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Rooting Zone Layer and Vegetative Layer 
Unit Weight (pcf)

125.0 1.0 Waste Unit Weight (pcf) 74.0 364.7

Rooting Zone Layer and Vegetative Layer 
Thickness (ft)

2.0 120.0 In-Situ Soil Unit Weight (pcf) 135.0 362.7

Rooting Zone Layer and Vegetative Layer 
Surcharge (psf)

250.0 0 344.6

Controlled Subgrade LayerUnit Weight (pcf) 130.0 0 343.6

349.3

331.2

Elevation of Bottom of Subsurface Soil Layer 
(feet)-based on N-values

Thickness of 
Subsurface Soil Layer 

(feet)

Ground Water Elevation 
(feet)

Total Initial 
Overburden Pressure 

(psf)
Pore Water Pressure (psf) Initial Overburden Effective 

Pressure (psf)
Cc e₀ Feet Inch

Medium Stiff Silty Sand (SM) 339.2 4.4 0 297.675 0.0 297.7 0.034 0.85 0.05 0.60
Stiff Silty Sand (SM) 334.2 5.0 334.2 635.175 0.0 635.2 0.051 1.00 0.05 0.60
Hard Silty Sand (SM) 331.2 3.0 331.2 837.675 0.0 837.7 0.015 0.50 0.01 0.12

TOTAL 0.11 1.31

Draining Layer  Surcharge (psf) Top Of Waste

POINT 3
Soil Parameters (BORING DAA-33SB) AND Surcharge loading (Assuming OCR=1) Elevation (ft)

Draining Layer Thickness (ft) Final Grade (Top of Final Cover)

Compacted Fill Unit Weight (pcf)

Net Effective Pressure Increase 
Due to Landfill Loading (psf)

940.4

Top of Draining Layer

Compacted Fill Layer Thickness (ft) Top of Controlled Subgrade Layer

PRIMARY CONSOLIDATION (based on midpoint of subsurface soil layers)

Draining Layer Unit Weight (pcf) 120.0 Compacted Fill Layer Surcharge (psf) 0
Existing Grade

Top of Non-Compressible Zone Layer

Updated Settlement Sheet-Green Ridge-1.0tcy- Rev 3-25-2025-NMA Point 3
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Rooting Zone Layer and Vegetative Layer 
Unit Weight (pcf)

125.0 1.0 Waste Unit Weight (pcf) 74.0 426.9

Rooting Zone Layer and Vegetative Layer 
Thickness (ft)

2.0 120.0 In-Situ Soil Unit Weight (pcf) 135.0 424.9

Rooting Zone Layer and Vegetative Layer 
Surcharge (psf)

250.0 0 345.0

Controlled Subgrade LayerUnit Weight (pcf) 130.0 0 344.0

365.8

327.6

Elevation of Bottom of Subsurface Soil Layer 
(feet)-based on N-values

Thickness of 
Subsurface Soil Layer 

(feet)

Ground Water Elevation 
(feet)

Total Initial 
Overburden Pressure 

(psf)
Pore Water Pressure (psf) Initial Overburden Effective 

Pressure (psf)
Cc e₀ Feet Inch

Medium Stiff Silty Sand (SM) 339.6 4.4 336.58 298.35 0.0 298.4 0.034 0.85 0.09 1.05
Hard Silty Sand (SM) 327.6 12.0 327.6 1108.35 0.0 1108.4 0.015 0.50 0.07 0.87

TOTAL 0.16 1.92

PRIMARY CONSOLIDATION (based on midpoint of subsurface soil layers)

Draining Layer Unit Weight (pcf) 120.0 Compacted Fill Layer Surcharge (psf) 0
Existing Grade

Top of Non-Compressible Zone Layer

Compacted Fill Unit Weight (pcf)

Net Effective Pressure Increase 
Due to Landfill Loading (psf)

3343.5

Top of Draining Layer

Compacted Fill Layer Thickness (ft) Top of Controlled Subgrade Layer

Draining Layer  Surcharge (psf) Top Of Waste

POINT 4
Soil Parameters (BORING DAA-35PZ) AND Surcharge loading (Assuming OCR=1) Elevation (ft)

Draining Layer Thickness (ft) Final Grade (Top of Final Cover)

Updated Settlement Sheet-Green Ridge-1.0tcy- Rev 3-25-2025-NMA Point 4
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Rooting Zone Layer and Vegetative Layer 
Unit Weight (pcf)

125.0 1.0 Waste Unit Weight (pcf) 74.0 336.9

Rooting Zone Layer and Vegetative Layer 
Thickness (ft)

2.0 120.0 In-Situ Soil Unit Weight (pcf) 135.0 334.9

Rooting Zone Layer and Vegetative Layer 
Surcharge (psf)

250.0 0 318.1

Controlled Subgrade LayerUnit Weight (pcf) 130.0 0 317.1

325.4

292.9

Elevation of Bottom of Subsurface Soil Layer 
(feet)-based on N-values

Thickness of 
Subsurface Soil Layer 

(feet)

Ground Water Elevation 
(feet)

Total Initial 
Overburden Pressure 

(psf)
Pore Water Pressure (psf) Initial Overburden Effective 

Pressure (psf)
Cc e₀ Feet Inch

Hard Silty Sand (SM) 292.9 24.2 296.89 1634.85 249.0 1385.9 0.015 0.50 0.03 0.38
TOTAL 0.03 0.38

PRIMARY CONSOLIDATION (based on midpoint of subsurface soil layers)

Draining Layer Unit Weight (pcf) 120.0 Compacted Fill Layer Surcharge (psf) 0
Existing Grade

Top of Non-Compressible Zone Layer

Compacted Fill Unit Weight (pcf)

Net Effective Pressure Increase 
Due to Landfill Loading (psf)

491.8

Top of Draining Layer

Compacted Fill Layer Thickness (ft) Top of Controlled Subgrade Layer

Draining Layer  Surcharge (psf) Top Of Waste

POINT 5
Soil Parameters (BORING DAA-31PZ) AND Surcharge loading (Assuming OCR=1) Elevation (ft)

Draining Layer Thickness (ft) Final Grade (Top of Final Cover)

Updated Settlement Sheet-Green Ridge-1.0tcy- Rev 3-25-2025-NMA Point 5
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Rooting Zone Layer and Vegetative Layer 
Unit Weight (pcf)

125.0 1.0 Waste Unit Weight (pcf) 74.0 445.8

Rooting Zone Layer and Vegetative Layer 
Thickness (ft)

2.0 120.0 In-Situ Soil Unit Weight (pcf) 135.0 443.8

Rooting Zone Layer and Vegetative Layer 
Surcharge (psf)

250.0 0 328.0

Controlled Subgrade LayerUnit Weight (pcf) 130.0 0 327.0

351.2

317.6

Elevation of Bottom of Subsurface Soil Layer 
(feet)-based on N-values

Thickness of 
Subsurface Soil Layer 

(feet)

Ground Water Elevation 
(feet)

Total Initial 
Overburden Pressure 

(psf)
Pore Water Pressure (psf) Initial Overburden Effective 

Pressure (psf)
Cc e₀ Feet Inch

Hard Silty Sand (SM) 317.6 9.4 320.57 635.175 187.2 448.0 0.015 0.50 0.11 1.28
TOTAL 0.11 1.28

PRIMARY CONSOLIDATION (based on midpoint of subsurface soil layers)

Draining Layer Unit Weight (pcf) 120.0 Compacted Fill Layer Surcharge (psf) 0
Existing Grade

Top of Non-Compressible Zone Layer

Compacted Fill Unit Weight (pcf)

Net Effective Pressure Increase 
Due to Landfill Loading (psf)

5668.0

Top of Draining Layer

Compacted Fill Layer Thickness (ft) Top of Controlled Subgrade Layer

Draining Layer  Surcharge (psf) Top Of Waste

POINT 6
Soil Parameters (BORING DAA-31PZ) AND Surcharge loading (Assuming OCR=1) Elevation (ft)

Draining Layer Thickness (ft) Final Grade (Top of Final Cover)

Updated Settlement Sheet-Green Ridge-1.0tcy- Rev 3-25-2025-NMA Point 6



Green Ridge Landfill Settlement Page 9 of 21

Rooting Zone Layer and Vegetative Layer 
Unit Weight (pcf)

125.0 1.0 Waste Unit Weight (pcf) 74.0 356.6

Rooting Zone Layer and Vegetative Layer 
Thickness (ft)

2.0 120.0 In-Situ Soil Unit Weight (pcf) 135.0 354.6

Rooting Zone Layer and Vegetative Layer 
Surcharge (psf)

250.0 0 331.7

Controlled Subgrade LayerUnit Weight (pcf) 130.0 0 330.7

339.2

308.1

Elevation of Bottom of Subsurface Soil Layer 
(feet)-based on N-values

Thickness of 
Subsurface Soil Layer 

(feet)

Ground Water Elevation 
(feet)

Total Initial 
Overburden Pressure 

(psf)
Pore Water Pressure (psf) Initial Overburden Effective 

Pressure (psf)
Cc e₀ Feet Inch

Hard Silty Sand (SM) 308.1 22.6 0 1523.475 0.0 1523.5 0.015 0.50 0.05 0.55
TOTAL 0.05 0.55

Draining Layer  Surcharge (psf) Top Of Waste

POINT 7
Soil Parameters (BORING DAA-30SB) AND Surcharge loading (Assuming OCR=1) Elevation (ft)

Draining Layer Thickness (ft) Final Grade (Top of Final Cover)

Compacted Fill Unit Weight (pcf)

Net Effective Pressure Increase 
Due to Landfill Loading (psf)

914.8

Top of Draining Layer

Compacted Fill Layer Thickness (ft) Top of Controlled Subgrade Layer

PRIMARY CONSOLIDATION (based on midpoint of subsurface soil layers)

Draining Layer Unit Weight (pcf) 120.0 Compacted Fill Layer Surcharge (psf) 0
Existing Grade

Top of Non-Compressible Zone Layer

Updated Settlement Sheet-Green Ridge-1.0tcy- Rev 3-25-2025-NMA Point 7
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Rooting Zone Layer and Vegetative Layer 
Unit Weight (pcf)

125.0 1.0 Waste Unit Weight (pcf) 74.0 338.3

Rooting Zone Layer and Vegetative Layer 
Thickness (ft)

2.0 120.0 In-Situ Soil Unit Weight (pcf) 135.0 336.3

Rooting Zone Layer and Vegetative Layer 
Surcharge (psf)

250.0 0 322.0

Controlled Subgrade LayerUnit Weight (pcf) 130.0 0 321.0

319.3

289.4

Elevation of Bottom of Subsurface Soil Layer 
(feet)-based on N-values

Thickness of 
Subsurface Soil Layer 

(feet)

Ground Water Elevation 
(feet)

Total Initial 
Overburden Pressure 

(psf)
Pore Water Pressure (psf) Initial Overburden Effective 

Pressure (psf)
Cc e₀ Feet Inch

Hard Silty Sand (SM) 289.4 31.6 0 2130.975 0.0 2131.0 0.015 0.50 0.08 0.95
TOTAL 0.08 0.95

PRIMARY CONSOLIDATION (based on midpoint of subsurface soil layers)

Draining Layer Unit Weight (pcf) 120.0 Compacted Fill Layer Surcharge (psf) 0
Existing Grade

Top of Non-Compressible Zone Layer

Compacted Fill Unit Weight (pcf)

Net Effective Pressure Increase 
Due to Landfill Loading (psf)

1654.4

Top of Draining Layer

Compacted Fill Layer Thickness (ft) Top of Controlled Subgrade Layer

Draining Layer  Surcharge (psf) Top Of Waste

POINT 8
Soil Parameters (BORING DAA-30SB) AND Surcharge loading (Assuming OCR=1) Elevation (ft)

Draining Layer Thickness (ft) Final Grade (Top of Final Cover)

Updated Settlement Sheet-Green Ridge-1.0tcy- Rev 3-25-2025-NMA Point 8



Green Ridge Landfill Settlement Page 11 of 21

Rooting Zone Layer and Vegetative Layer 
Unit Weight (pcf)

125.0 1.0 Waste Unit Weight (pcf) 74.0 327.4

Rooting Zone Layer and Vegetative Layer 
Thickness (ft)

2.0 120.0 In-Situ Soil Unit Weight (pcf) 135.0 325.4

Rooting Zone Layer and Vegetative Layer 
Surcharge (psf)

250.0 0 310.4

Controlled Subgrade LayerUnit Weight (pcf) 130.0 0 309.4

309.8

254.3

Elevation of Bottom of Subsurface Soil Layer 
(feet)-based on N-values

Thickness of 
Subsurface Soil Layer 

(feet)

Ground Water Elevation 
(feet)

Total Initial 
Overburden Pressure 

(psf)
Pore Water Pressure (psf) Initial Overburden Effective 

Pressure (psf)
Cc e₀ Feet Inch

Hard Silty Sand (SM) 254.3 55.1 0 3719.25 0.0 3719.3 0.015 0.50 0.08 0.93
TOTAL 0.08 0.93

PRIMARY CONSOLIDATION (based on midpoint of subsurface soil layers)

Draining Layer Unit Weight (pcf) 120.0 Compacted Fill Layer Surcharge (psf) 0
Existing Grade

Top of Non-Compressible Zone Layer

Compacted Fill Unit Weight (pcf)

Net Effective Pressure Increase 
Due to Landfill Loading (psf)

1422.8

Top of Draining Layer

Compacted Fill Layer Thickness (ft) Top of Controlled Subgrade Layer

Draining Layer  Surcharge (psf) Top Of Waste

POINT 9
Soil Parameters (BORING DAA-30SB) AND Surcharge loading (Assuming OCR=1) Elevation (ft)

Draining Layer Thickness (ft) Final Grade (Top of Final Cover)

Updated Settlement Sheet-Green Ridge-1.0tcy- Rev 3-25-2025-NMA Point 9
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Rooting Zone Layer and Vegetative Layer 
Unit Weight (pcf)

125.0 1.0 Waste Unit Weight (pcf) 74.0 365.9

Rooting Zone Layer and Vegetative Layer 
Thickness (ft)

2.0 120.0 In-Situ Soil Unit Weight (pcf) 135.0 363.9

Rooting Zone Layer and Vegetative Layer 
Surcharge (psf)

250.0 0 326.5

Controlled Subgrade LayerUnit Weight (pcf) 130.0 0 325.5

328.7

291.7

Elevation of Bottom of Subsurface Soil Layer 
(feet)-based on N-values

Thickness of 
Subsurface Soil Layer 

(feet)

Ground Water Elevation 
(feet)

Total Initial 
Overburden Pressure 

(psf)
Pore Water Pressure (psf) Initial Overburden Effective 

Pressure (psf)
Cc e₀ Feet Inch

Medium Stiff Silty Sand (SM) 320.4 5.2 306.12 350.325 0.0 350.3 0.034 0.85 0.09 1.07
Stiff Silty Sand (SM) 316.4 4.0 316.4 616.95 0.0 617.0 0.051 1.00 0.07 0.88
Hard Silty Sand (SM) 291.7 24.8 291.7 2287.575 0.0 2287.6 0.015 0.50 0.08 1.01

TOTAL 0.25 2.95

PRIMARY CONSOLIDATION (based on midpoint of subsurface soil layers)

Draining Layer Unit Weight (pcf) 120.0 Compacted Fill Layer Surcharge (psf) 0
Existing Grade

Top of Non-Compressible Zone Layer

Compacted Fill Unit Weight (pcf)

Net Effective Pressure Increase 
Due to Landfill Loading (psf)

2707.0

Top of Draining Layer

Compacted Fill Layer Thickness (ft) Top of Controlled Subgrade Layer

Draining Layer  Surcharge (psf) Top Of Waste

POINT 10
Soil Parameters (BORING DAA-29PZ) AND Surcharge loading (Assuming OCR=1) Elevation (ft)

Draining Layer Thickness (ft) Final Grade (Top of Final Cover)

Updated Settlement Sheet-Green Ridge-1.0tcy- Rev 3-25-2025-NMA Point 10
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Rooting Zone Layer and Vegetative Layer 
Unit Weight (pcf)

125.0 1.0 Waste Unit Weight (pcf) 74.0 337.2

Rooting Zone Layer and Vegetative Layer 
Thickness (ft)

2.0 120.0 In-Situ Soil Unit Weight (pcf) 135.0 335.2

Rooting Zone Layer and Vegetative Layer 
Surcharge (psf)

250.0 0 319.8

Controlled Subgrade LayerUnit Weight (pcf) 130.0 0 318.8

322.5

279.1

Elevation of Bottom of Subsurface Soil Layer 
(feet)-based on N-values

Thickness of 
Subsurface Soil Layer 

(feet)

Ground Water Elevation 
(feet)

Total Initial 
Overburden Pressure 

(psf)
Pore Water Pressure (psf) Initial Overburden Effective 

Pressure (psf)
Cc e₀ Feet Inch

Medium Stiff Silty Sand (SM) 313.7 5.1 0 344.25 0.0 344.3 0.034 0.85 0.06 0.66
Stiff Silty Sand (SM) 309.7 4.0 309.7 614.925 0.0 614.9 0.051 1.00 0.04 0.51
Hard Silty Sand (SM) 279.1 30.6 279.1 2682.45 0.0 2682.5 0.015 0.50 0.04 0.51

TOTAL 0.14 1.68

PRIMARY CONSOLIDATION (based on midpoint of subsurface soil layers)

Draining Layer Unit Weight (pcf) 120.0 Compacted Fill Layer Surcharge (psf) 0
Existing Grade

Top of Non-Compressible Zone Layer

Compacted Fill Unit Weight (pcf)

Net Effective Pressure Increase 
Due to Landfill Loading (psf)

1003.8

Top of Draining Layer

Compacted Fill Layer Thickness (ft) Top of Controlled Subgrade Layer

Draining Layer  Surcharge (psf) Top Of Waste

POINT 11
Soil Parameters (BORING DAA-28SB) AND Surcharge loading (Assuming OCR=1) Elevation (ft)

Draining Layer Thickness (ft) Final Grade (Top of Final Cover)

Updated Settlement Sheet-Green Ridge-1.0tcy- Rev 3-25-2025-NMA Point 11
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Rooting Zone Layer and Vegetative Layer 
Unit Weight (pcf)

125.0 1.0 Waste Unit Weight (pcf) 74.0 436.8

Rooting Zone Layer and Vegetative Layer 
Thickness (ft)

2.0 120.0 In-Situ Soil Unit Weight (pcf) 135.0 434.8

Rooting Zone Layer and Vegetative Layer 
Surcharge (psf)

250.0 0 322.9

Controlled Subgrade LayerUnit Weight (pcf) 130.0 0 321.9

335.1

291.7

Elevation of Bottom of Subsurface Soil Layer 
(feet)-based on N-values

Thickness of 
Subsurface Soil Layer 

(feet)

Ground Water Elevation 
(feet)

Total Initial 
Overburden Pressure 

(psf)
Pore Water Pressure (psf) Initial Overburden Effective 

Pressure (psf)
Cc e₀ Feet Inch

Medium Stiff Silty Sand (SM) 317.3 4.6 0 309.15 0.0 309.2 0.034 0.85 0.11 1.37
Stiff Silty Sand (SM) 313.3 4.0 313.3 579.15 0.0 579.2 0.051 1.00 0.11 1.35
Hard Silty Sand (SM) 291.7 21.6 291.7 2037.15 0.0 2037.2 0.015 0.50 0.14 1.66

TOTAL 0.36 4.38

PRIMARY CONSOLIDATION (based on midpoint of subsurface soil layers)

Draining Layer Unit Weight (pcf) 120.0 Compacted Fill Layer Surcharge (psf) 0
Existing Grade

Top of Non-Compressible Zone Layer

Compacted Fill Unit Weight (pcf)

Net Effective Pressure Increase 
Due to Landfill Loading (psf)

6866.8

Top of Draining Layer

Compacted Fill Layer Thickness (ft) Top of Controlled Subgrade Layer

Draining Layer  Surcharge (psf) Top Of Waste

POINT 12
Soil Parameters (BORING DAA-28SB) AND Surcharge loading (Assuming OCR=1) Elevation (ft)

Draining Layer Thickness (ft) Final Grade (Top of Final Cover)

Updated Settlement Sheet-Green Ridge-1.0tcy- Rev 3-25-2025-NMA Point 12
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Rooting Zone Layer and Vegetative Layer 
Unit Weight (pcf)

125.0 1.0 Waste Unit Weight (pcf) 74.0 348.6

Rooting Zone Layer and Vegetative Layer 
Thickness (ft)

2.0 120.0 In-Situ Soil Unit Weight (pcf) 135.0 346.6

Rooting Zone Layer and Vegetative Layer 
Surcharge (psf)

250.0 0 325.9

Controlled Subgrade LayerUnit Weight (pcf) 130.0 0 324.9

319.4

279.5

Elevation of Bottom of Subsurface Soil Layer 
(feet)-based on N-values

Thickness of 
Subsurface Soil Layer 

(feet)

Ground Water Elevation 
(feet)

Total Initial 
Overburden Pressure 

(psf)
Pore Water Pressure (psf) Initial Overburden Effective 

Pressure (psf)
Cc e₀ Feet Inch

FILL 323.5 4.1 0 277.425 0.0 277.4 0.023 0.45 0.07 0.80
Medium Stiff Silty Sand (SM) 318.5 6.4 318.5 614.925 0.0 614.9 0.034 0.85 0.08 1.02
Stiff Silty Sand (SM) 314.5 4.0 314.5 884.925 0.0 884.9 0.051 1.00 0.06 0.73
Hard Silty Sand (SM) 279.5 35.0 279.5 3247.425 0.0 3247.4 0.015 0.50 0.09 1.09

TOTAL 0.30 3.63

PRIMARY CONSOLIDATION (based on midpoint of subsurface soil layers)

Draining Layer Unit Weight (pcf) 120.0 Compacted Fill Layer Surcharge (psf) 0
Existing Grade

Top of Non-Compressible Zone Layer

Compacted Fill Unit Weight (pcf)

Net Effective Pressure Increase 
Due to Landfill Loading (psf)

2650.8

Top of Draining Layer

Compacted Fill Layer Thickness (ft) Top of Controlled Subgrade Layer

Draining Layer  Surcharge (psf) Top Of Waste

POINT 13
Soil Parameters (BORING DAA-28SB) AND Surcharge loading (Assuming OCR=1) Elevation (ft)

Draining Layer Thickness (ft) Final Grade (Top of Final Cover)

Updated Settlement Sheet-Green Ridge-1.0tcy- Rev 3-25-2025-NMA Point 13
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Rooting Zone Layer and Vegetative Layer 
Unit Weight (pcf)

125.0 1.0 Waste Unit Weight (pcf) 74.0 410.5

Rooting Zone Layer and Vegetative Layer 
Thickness (ft)

2.0 120.0 In-Situ Soil Unit Weight (pcf) 135.0 408.5

Rooting Zone Layer and Vegetative Layer 
Surcharge (psf)

250.0 0 303.0

Controlled Subgrade LayerUnit Weight (pcf) 130.0 0 302.0

321.6

278.2

Elevation of Bottom of Subsurface Soil Layer 
(feet)-based on N-values

Thickness of 
Subsurface Soil Layer 

(feet)

Ground Water Elevation 
(feet)

Total Initial 
Overburden Pressure 

(psf)
Pore Water Pressure (psf) Initial Overburden Effective 

Pressure (psf)
Cc e₀ Feet Inch

Stiff Silty Sand (SM) 298.2 3.8 278.2 254.475 0.0 254.5 0.051 1.00 0.13 1.55
Hard Silty Sand (SM) 278.2 20.0 278.2 1606.5 0.0 1606.5 0.015 0.50 0.13 1.56

TOTAL 0.26 3.11

PRIMARY CONSOLIDATION (based on midpoint of subsurface soil layers)

Draining Layer Unit Weight (pcf) 120.0 Compacted Fill Layer Surcharge (psf) 0
Existing Grade

Top of Non-Compressible Zone Layer

Compacted Fill Unit Weight (pcf)

Net Effective Pressure Increase 
Due to Landfill Loading (psf)

5535.3

Top of Draining Layer

Compacted Fill Layer Thickness (ft) Top of Controlled Subgrade Layer

Draining Layer  Surcharge (psf) Top Of Waste

POINT 14
Soil Parameters (BORING DAA-28SB) AND Surcharge loading (Assuming OCR=1) Elevation (ft)

Draining Layer Thickness (ft) Final Grade (Top of Final Cover)

Updated Settlement Sheet-Green Ridge-1.0tcy- Rev 3-25-2025-NMA Point 14
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Rooting Zone Layer and Vegetative Layer 
Unit Weight (pcf)

125.0 1.0 Waste Unit Weight (pcf) 74.0 377.3

Rooting Zone Layer and Vegetative Layer 
Thickness (ft)

2.0 120.0 In-Situ Soil Unit Weight (pcf) 135.0 375.3

Rooting Zone Layer and Vegetative Layer 
Surcharge (psf)

250.0 0 307.0

Controlled Subgrade LayerUnit Weight (pcf) 130.0 0 306.0

323.8

287.1

Elevation of Bottom of Subsurface Soil Layer 
(feet)-based on N-values

Thickness of 
Subsurface Soil Layer 

(feet)

Ground Water Elevation 
(feet)

Total Initial 
Overburden Pressure 

(psf)
Pore Water Pressure (psf) Initial Overburden Effective 

Pressure (psf)
Cc e₀ Feet Inch

Hard Silty Sand (SM) 287.1 18.9 297.07 1277.775 623.4 654.4 0.015 0.50 0.14 1.70
TOTAL 0.14 1.70

PRIMARY CONSOLIDATION (based on midpoint of subsurface soil layers)

Draining Layer Unit Weight (pcf) 120.0 Compacted Fill Layer Surcharge (psf) 0
Existing Grade

Top of Non-Compressible Zone Layer

Compacted Fill Unit Weight (pcf)

Net Effective Pressure Increase 
Due to Landfill Loading (psf)

3019.5

Top of Draining Layer

Compacted Fill Layer Thickness (ft) Top of Controlled Subgrade Layer

Draining Layer  Surcharge (psf) Top Of Waste

POINT 15
Soil Parameters (BORING DAA-15PZ-S&D) AND Surcharge loading (Assuming OCR=1) Elevation (ft)

Draining Layer Thickness (ft) Final Grade (Top of Final Cover)

Updated Settlement Sheet-Green Ridge-1.0tcy- Rev 3-25-2025-NMA Point 15
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Rooting Zone Layer and Vegetative Layer 
Unit Weight (pcf)

125.0 1.0 Waste Unit Weight (pcf) 74.0 341.5

Rooting Zone Layer and Vegetative Layer 
Thickness (ft)

2.0 120.0 In-Situ Soil Unit Weight (pcf) 135.0 339.5

Rooting Zone Layer and Vegetative Layer 
Surcharge (psf)

250.0 0 293.2

Controlled Subgrade LayerUnit Weight (pcf) 130.0 0 292.2

321.7

290.5

Elevation of Bottom of Subsurface Soil Layer 
(feet)-based on N-values

Thickness of 
Subsurface Soil Layer 

(feet)

Ground Water Elevation 
(feet)

Total Initial 
Overburden Pressure 

(psf)
Pore Water Pressure (psf) Initial Overburden Effective 

Pressure (psf)
Cc e₀ Feet Inch

Hard Silty Sand (SM) 290.5 1.8 0 119.475 0.0 119.5 0.015 0.50 0.01 0.08
TOTAL 0.01 0.08

PRIMARY CONSOLIDATION (based on midpoint of subsurface soil layers)

Draining Layer Unit Weight (pcf) 120.0 Compacted Fill Layer Surcharge (psf) 0
Existing Grade

Top of Non-Compressible Zone Layer

Compacted Fill Unit Weight (pcf)

Net Effective Pressure Increase 
Due to Landfill Loading (psf)

179.2

Top of Draining Layer

Compacted Fill Layer Thickness (ft) Top of Controlled Subgrade Layer

Draining Layer  Surcharge (psf) Top Of Waste

POINT 16
Soil Parameters (BORING DAA-28SB) AND Surcharge loading (Assuming OCR=1) Elevation (ft)

Draining Layer Thickness (ft) Final Grade (Top of Final Cover)

Updated Settlement Sheet-Green Ridge-1.0tcy- Rev 3-25-2025-NMA Point 16
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Rooting Zone Layer and Vegetative Layer 
Unit Weight (pcf)

125.0 1.0 Waste Unit Weight (pcf) 74.0 326.3

Rooting Zone Layer and Vegetative Layer 
Thickness (ft)

2.0 120.0 In-Situ Soil Unit Weight (pcf) 135.0 324.3

Rooting Zone Layer and Vegetative Layer 
Surcharge (psf)

250.0 0 299.2

Controlled Subgrade LayerUnit Weight (pcf) 130.0 0 298.2

309.0

299.4

Elevation of Bottom of Subsurface Soil Layer 
(feet)-based on N-values

Thickness of 
Subsurface Soil Layer 

(feet)

Ground Water Elevation 
(feet)

Total Initial 
Overburden Pressure 

(psf)
Pore Water Pressure (psf) Initial Overburden Effective 

Pressure (psf)
Cc e₀ Feet Inch

Hard Silty Sand (SM) 296.4 1.8 293.38 123.525 0.0 123.5 0.015 0.50 0.02 0.19
TOTAL 0.02 0.19

PRIMARY CONSOLIDATION (based on midpoint of subsurface soil layers)

Draining Layer Unit Weight (pcf) 120.0 Compacted Fill Layer Surcharge (psf) 0
Existing Grade

Top of Non-Compressible Zone Layer

Compacted Fill Unit Weight (pcf)

Net Effective Pressure Increase 
Due to Landfill Loading (psf)

775.0

Top of Draining Layer

Compacted Fill Layer Thickness (ft) Top of Controlled Subgrade Layer

Draining Layer  Surcharge (psf) Top Of Waste

POINT 17
Soil Parameters (BORING DAA-101PZ) AND Surcharge loading (Assuming OCR=1) Elevation (ft)

Draining Layer Thickness (ft) Final Grade (Top of Final Cover)

Updated Settlement Sheet-Green Ridge-1.0tcy- Rev 3-25-2025-NMA Point 17
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Rooting Zone Layer and Vegetative Layer 
Unit Weight (pcf)

125.0 1.0 Waste Unit Weight (pcf) 74.0 333.7

Rooting Zone Layer and Vegetative Layer 
Thickness (ft)

2.0 120.0 In-Situ Soil Unit Weight (pcf) 135.0 331.7

Rooting Zone Layer and Vegetative Layer 
Surcharge (psf)

250.0 0 300.5

Controlled Subgrade LayerUnit Weight (pcf) 130.0 0 299.5

313.0

290.8

Elevation of Bottom of Subsurface Soil Layer 
(feet)-based on N-values

Thickness of 
Subsurface Soil Layer 

(feet)

Ground Water Elevation 
(feet)

Total Initial 
Overburden Pressure 

(psf)
Pore Water Pressure (psf) Initial Overburden Effective 

Pressure (psf)
Cc e₀ Feet Inch

Hard Silty Sand (SM) 290.8 8.7 0 584.55 0.0 584.5 0.015 0.50 0.03 0.41
TOTAL 0.03 0.41

PRIMARY CONSOLIDATION (based on midpoint of subsurface soil layers)

Compacted Fill Unit Weight (pcf)

Net Effective Pressure Increase 
Due to Landfill Loading (psf)

855.2

Top of Draining Layer

Compacted Fill Layer Thickness (ft) Top of Controlled Subgrade Layer

Draining Layer Unit Weight (pcf) 120.0 Compacted Fill Layer Surcharge (psf) 0
Existing Grade

Top of Non-Compressible Zone Layer

Draining Layer  Surcharge (psf) Top Of Waste

POINT 18
Soil Parameters (BORING DAA-27SB) AND Surcharge loading (Assuming OCR=1) Elevation (ft)

Draining Layer Thickness (ft) Final Grade (Top of Final Cover)

Updated Settlement Sheet-Green Ridge-1.0tcy- Rev 3-25-2025-NMA Point 18
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FINAL GRADE ELEVATION

TOP OF WASTE ELEVATION
2 ft

LANDFILL

324.76

322.76

EXISTING GRADE ELEVATION 312.29

BEDROCK ELEVATION 309.0

1 ft
TOP OF DRAINAGE LAYER ELLEVATION

BOTTOM OF CONTROLLED SUBGRADE ELLEVATION

297.31

295.31

POINT 18 DIAGRAM

TOP OF CONTROLLED SUBGRADE/ BOTTOM OF DRAINING LAYER  ELLEVATION
1 ft

296.31

Updated Settlement Sheet-Green Ridge-1.0tcy- Rev 3-25-2025-NMA Diagram
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