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1.0 INTRODUCTION 

Project Title: Permit Application for the Greenpointe Class Two 

Construction, Demolition and Land-Clearing Debris 

(C&D) Landfill Expansion 

Owner: Wasteco, Inc. 

Post Office Box 8028 

Greenville, South Carolina 29604 

Owners Representative: Mr. Radford Jenkins,  

Consulting Engineer: Alliance Consulting Engineers, Inc. 

124 Verdae Boulevard. 

Bonaventure II, Suite 505 

Greenville, South Carolina 29607 

Reps:  Kyle M. Clampitt, PE, Vice President 

          Gregory T. Farrell, PE, Senior Project Manager 

          Ryan T. Ohmer, PE, Project Engineer 

          Emily N. Palamara, Engineering Associate 

 

The Greenpointe Landfill is located approximately one (1) mile north of Old 

Greenville Highway Extension (SC Highway 88) on Hamlin Road near the City of Easley, 

South Carolina (Exhibits A & B).  Wasteco, Inc. currently operates a Class Two 

Construction and Demolition Debris (C&D) Landfill in the central portion of the property 

(Exhibit C).  The nearest surface body of water is a Tributary to Pickens Creek, which is 

located approximately one-hundred and fifty (150) feet from the base of the C&D Landfill.  

Pickens Creek, flows southwesterly through the southern portion of the Wasteco, Inc. 

property, towards the Three and Twenty Creek.  Wasteco, Inc. is proposing to expand the 

C&D Landfill by creating an additional cell, Cell Two, as well as expanding the existing 

Cell One (Exhibit D).  The permitted waste stream for the facility will be 57,000 tons per 

year.  The permitted waste stream is based on R.61-107.17 Solid Waste Management: 

Demonstration-of-Need, which states that each disposal facility will be allowed up to a 

maximum yearly disposal rate equal to the amount of solid waste destined for disposal 

within the planning area of the facility. 
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Access to the Greenpointe Landfill is provided by Hamlin Road, which is currently 

the one (1) roadway providing access to the landfill property.  Hamlin Road is a two (2)-

lane paved road with eleven (11)-foot wide lanes lined with an unpaved shoulder.  Hamlin 

Road intersects Old Greenville Highway Extension (SC Highway 88) approximately 1.5 

miles to the north of the landfill property.  Interstate 85 (I-85) is approximately eight (8) 

miles northeast from the property.   

 

1.1 Topography 

The Greenpointe Landfill property appears to consist of mild to moderately 

steep slopes, sloping towards the center of the property as illustrated in the 

Topographic Map (Exhibit E).  Additionally, a Topographic Survey was completed 

by F&S Surveyors Engineers & Planners, Inc. (F&S) dated December 2016 

(Attachment 1).  Elevations range from 892 feet above Mean Sea Level (MSL) near 

the northern portion of the property to approximately 790 feet above MSL near the 

southern portion of the property, within Pickens Creek.  The existing topography 

of the proposed C&D Landfill Cell One and Cell Two are illustrated in the Existing 

Conditions and Demolition Plan (DWG No. 01,1168-D21 Sheet C-1.0) dated     

December 2018, consist of mild to moderate slopes with an elevation range of 800 

feet to slightly greater than 872 feet.  

 

1.2 Floodplains 

The Federal Emergency Management Agency (FEMA) Flood Map     

(Exhibit F) dated January 18, 2018, derived from FEMA Flood Map Catalog Panel 

Numbers 45007C0040E, 45007C0110E, 45007C0130F, 45077C295D, 

45077C0315D, 45077C0410D, dated 2011, shows areas that are within the 100-

year flood zone.  The majority of the Greenpointe Landfill property appears to be 

located within Zone X, which denotes areas of minimal flooding; however, there is 

a portion in the center of the site within Zone AE, which denotes areas within the 

100-year flood plain.  The proposed C&D Landfill area will not be located within 

a 100-year flood plain.  
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1.3 Wetlands 

The Wetlands Delineation prepared by Froehling & Robertson, Inc. (F&R) 

(Attachment 2) indicates that there are approximately 6.97 acres of Jurisdictional 

Wetlands and 4,734.7 linear feet (LF) of Waters of the United States.   A request 

for Jurisdictional Determination was submitted to the U.S. Army Corps of 

Engineers (USACE) on January 24, 2017, by F&R.  A letter of Jurisdictional 

Determination from the USACE dated March 13, 2018 confirmed the delineated 

wetlands.  The National Wetlands Inventory (NWI) Map (Exhibit G) also indicates 

the presence of potential wetlands within the landfill property.  The proposed 

landfill expansion area is not located within the areas of jurisdictional wetlands. 
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2.0 PERMIT APPLICATION REQUIREMENTS 

2.1 Demonstration of Need 

A letter from the South Carolina Department of Health and Environmental 

Control (SCDHEC) dated January 18, 2018 acknowledging Demonstration of Need 

is included as Attachment 3.  Based on a waste stream of 29,000 tons per year, the 

design capacity for Cell One and Cell Two are approximately 1.44 million cubic 

yards, and 625,166 cubic yards, respectively.  The Proposed C&D landfill will have 

a footprint that is approximately thirty (30) acres and eighteen (18) acres for Cell 

One and Cell Two, and will have an operation life ranging from approximately 

thirty (30) to sixty-two (62) years and thirteen (13) to twenty-seven (27) years.  The 

life expectancy of the landfill is dependent upon the type of materials accepted, the 

compaction ratio of the material accepted, and the annual waste stream accepted at 

the landfill.  The volume and life expectancy calculations are included in 

Attachment 4.  Open dumping of construction, demolition and land-clearing debris 

in areas not permitted for disposal will not be allowed.  Wasteco, Inc. will notify 

the Department prior to any transfer of ownership or operation of the landfill during 

the active life of the landfill.  

2.2 Consistency Determination 

A Letter of Consistency dated August 15, 2017, documenting that the 

proposed C&D Landfill Expansion is consistent with Anderson County’s Solid 

Waste Management Plan, local zoning and land-use plans, and buffer requirements 

is included as Attachment 5.  The proposed C&D Landfill Expansion will serve 

Anderson County, which is within the Appalachian region of South Carolina, and 

will accept only those items listed in Appendix I of Solid Waste Regulation R.61-

107.19. 

a) Anderson County Solid Waste Management Plan 

The siting and design of the proposed C&D Landfill Expansion is 

pursuant to the Anderson County Solid Waste Management Plan dated 

December 7, 2004, which is included in Attachment 5.  The expansion of the 



 
 Class Two C&D Landfill Expansion Permit 
 

   

 Greenpointe Landfill 

 

  
October 2019 

 12 

Class Two C&D Landfill at the Greenpointe Landfill was first reviewed as 

to its ability to meet regulations in the Anderson County Zoning Ordinance.  

The Determination of Consistency was submitted to SCDHEC and was 

confirmed to be consistent with the Anderson County Solid Waste 

Management Plan.     

b) Zoning and Ordinances  

Currently, the two parcels that incorporate the Greenpointe Landfill are 

zoned Services District (S-1) and Residential Agricultural (R-A) by 

Anderson County, as illustrated in the Zoning Map in Exhibit H and 

Attachment 5.  Anderson County, SC Code of Ordinances Section 5:19. –     

S-1, Services District states; “The district is established to provide a 

transition between commercial and industrial districts by allowing 

commercial uses, service related uses, and light industries”.  Anderson 

County, SC Code of Ordinances Section 5:2. – R-A, Residential Agricultural 

states; “The purpose of this district is to provide spacious development and 

prevent untimely scattering of dense urban uses.”  The expansion of Cell 

Two will be confined to the portion of the landfill property that is designated 

S-1.  The street classification for Hamlin Road is L (Local).  The property is 

subject to a 40-foot power line easement; Hendricks Road right-of-way, 

Hamlin Road right-of-way, and an underground telephone right-of-way.   

The eastern boundary of the Landfill property is adjacent to land 

classified as R-20 – Single Family Residential District, and is single-family 

residential development.  The western, northern, and southern boundary of 

the Landfill is classified as R-A – Residential Agriculture.  Pickens Creek is 

adjacent to the southern property boundary, Hamlin Road is adjacent to the 

western property boundary, and Hendricks Road is on the northern property 

boundary. The northeastern boundary is bordered by residential 

development.   
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c) Buffer Requirements 

The proposed C&D Landfill expansion boundary of the fill area will be 

located in accordance with R.61-107.19 Part IV, Section B. Location 

Restrictions, and therefore; will not be located: 

1. Within 1,000 feet of any residence, school, day-care center, church, 

hospital, or publically owned recreational park area;  

2. Within one-hundred (100) feet of any property line; 

3. Within two-hundred (200) feet of any surface water that holds visible 

water for greater than six (6) consecutive months, excluding drainage 

ditches, sedimentation ponds, and other operational features on the site; 

4. Within one-hundred (100) feet of any drinking water well; and 

5. Within any property rights-of-way or fifty (50) feet of underground 

or aboveground utility equipment or structures, i.e., water lines, 

sewer lines, storm drain, telephone lines, electric lines, natural gas 

lines, etc. without the approval of the impacted utility.  

2.3 Permit Application 

Prior to construction and operation of the landfill, a Permit to construct the 

landfill will be obtained from SCDHEC.  A copy of the completed SCDHEC 

“Application for Permit to Construct a Solid Waste Management System” is 

included in Attachment 6. 

2.4 Financial Assurance and Disclosure Statement 

In accordance with requirements indexed in R.61-107.19 Part 1, Section E 

1-2, Wasteco, Inc. must provide a detailed estimate of the necessary funds for the 

Closure, Post-Closure Care, and potential Corrective Action Costs of the proposed 

landfill.  A copy of the financial assurance Estimate is enclosed in Attachment 7.  

In addition to the Financial Assurance Cost Estimates for the Closure and Post-

Closure of the Landfill, a Disclosure Statement was prepared pursuant to Part I, 

Section F.1 of R.61-107.19, and is enclosed in Attachment 7.   
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2.5 Construction Plans 

Greenpointe Class Two C&D Landfill Expansion Plans (DWG No. 01, 1168-

D21 dated December 2018) have been prepared by a South Carolina Licensed 

Professional Engineer.  The plans are considered part of the Permit Application.  

The plans include a Site Plan (Sheet C-3.0) on a scale of not greater than two-

hundred (200) feet per inch.  The Site Plan indicates the approximate property 

boundaries, proposed footprint of the C&D Landfill, existing and proposed 

stormwater detention basins, access roads, and perimeter fencing and gates.  In 

addition, the locations of stormwater/sediment basins and stormwater ditches are 

illustrated on the Site Plan.  A Proposed Site Plan (Exhibit D) has been prepared 

that illustrates the various on-site improvements and land uses.  In addition, the 

Construction Plans (DWG No. 01, 1168-D21) illustrate the proposed C&D debris 

placement area, closure contours of the landfill, typical cross-sections, drainage 

controls, and all pertinent information to clearly indicate the orderly development, 

operation, and completion of the facility.  

2.6 Contiguous Properties 

The Greenpointe Landfill property, which consists of Tax Map Numbers 

(TMS#) 138-00-04-013 and TMS# 164-00-02-036, as illustrated in the Tax Map in 

Exhibit I, was previously undeveloped woodlands.  The present land use is that of 

an active C&D Landfill and collection and recycling facilities. Twenty-nine (29) 

properties are located adjacent to the property, and information for the contiguous 

landowners can be found in the Adjoining Properties Table in Attachment 3.   

2.7 Tonnage Limit 

As a part of the Demonstration of Need Process (Attachment 3), SCDHEC 

determined the maximum annual tonnage limit.  Based on the facility’s design 

capacity of approximately 1.44 million cubic yards in Cell One and 625,166 cubic 

yards in Cell Two, and an expected operation life ranging from approximately thirty 

(30) to sixty-two (62) years in Cell One and thirteen (13) to twenty-seven (27) years 

in Cell Two.  The proposed Class Two C&D Landfill Cell Two will have a 

maximum annual tonnage limit of 57,000 tons per year.   
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2.8 Coastal Zone Management 

The proposed site of the landfill cell is not located in a coastal zone; 

therefore, the site is not subject to the South Carolina Coastal Zone Management 

Plan. 

 

  



 
 Class Two C&D Landfill Expansion Permit 
 

   

 Greenpointe Landfill 

 

  
October 2019 

 18 

3.0 LANDFILL COVER AND STABILIZATION PLAN 

3.1 Source of Cover Material 

The on-site soil is mainly alluvial sediments or residual soils derived from 

in-place weathering of the bedrock in the region.  Shallow, residual soil consisted 

of slightly micaceous sandy-silts, silty-sand, clayey-sand, and high plasticity silts 

or clays.  Coarser-grained, less plastic, micaceous sandy-silt, sandy-silty-clay, and 

silty-sand extended to the borehole termination depth.  Transitional zones of 

partially weathered rock were encountered.  Soils will be stockpiled in a location 

convenient to the working face of the landfill.  Additional cover soil will be 

borrowed from the Proposed Stockpile Area.  The approximate location of this 

borrow area is identified in the Site Plan DWG No. 01, 1168-D21 Sheet C-3.0) 

dated December 2018.  

3.2 Frequency of Cover 

The C&D debris will be covered with a minimum of six (6) inches of 

compacted on-site soils at least once every thirty (30) days.  If conditions warrant, 

the debris will be covered more frequently. 

3.3 Depth of Disposal Area 

The cell floor of the proposed landfill area will be a minimum of two (2) feet 

above the seasonal high groundwater table.  Based on monitoring well data and 

boring logs for the site (Attachment 8A), the groundwater elevations across the site 

range from a minimum elevation of 795.86 feet above mean sea level (PZ 4) to 

839.39 feet above mean sea level (PZ 20) (Table 1).  The base grade for the 

proposed C&D landfill Cell 1 ranges from approximately 803 feet to 837 feet above 

mean sea level. The base grade for the proposed Cell 2 ranges from approximately 

803 feet to 839 feet above sea level, as illustrated on the Base Elevation Grading 

and Storm Drainage Plan (DWG No. 01, 1168-D21 Sheets C-4.0 and C-4.1 dated 

December 2018).  Boring logs for the subject area, and the Boring Log Map are 

included as Attachment 8A and 8B, which indicate that the soil conditions at the 
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proposed C&D landfill area are not indicative of soils that result in excessive 

settlement.  

Base grade settlement calculations were performed on the proposed C&D 

Landfill utilizing the existing grade, proposed grade and closure plans (Attachment 

9).  Bunnel-Lammons Engineering, Inc. (BLE) installed twelve Piezometers (PZ 

14 – PZ 25) across the proposed landfill expansion areas and groundwater elevation 

was gathered for twelve (12) months.   Settlement calculations were performed for 

each expansion area.  The maximum total subgrade settlement from the waste 

loading due to the expansion is estimated to be approximately 17.2 inches.  The 

maximum settlement was found at the pointe of maximum waste and structural fill 

fitness, near boring B-3.  Settlement near the perimeter of the waste placement are 

expected to be approximately 0.2 feet or less.    



TABLE 3

GROUNDWATER DEPTH AND ELEVATION DATA
Greenpointe Class 2  Landfill Expansion

Anderson County, South Carolina
BLE Project Number J18-11684-02

Piezometer/ Ground TOC Groundwater Elevation Data Maximum Minimum Head
Piezotube Elevation Elevation 3/9/10 8/19/10 3/21/11 8/11/11 3/16/12 9/11/12 3/4/13 9/10/13 2/26/14 8/19/14 3/5/15 9/9/15 3/15/16 8/30/16 3/9/17 9/5/17 1/24/18 2/22/18 3/14/18 5/1/18 6/13/18 6/29/18 7/31/18 8/31/18 9/19/18 10/30/18 11/26/18 1/3/19 Elevation Elevation Difference
PZ-1 854.49 857.20 830.04 828.23 827.34 826.79 827.37 826.61 827.10 830.05 830.57 829.93 830.85 830.10 832.77 831.45 830.55 830.28 829.87 830.56 830.78 830.95 831.15 830.99 830.59 830.41 830.02 829.56 830.44 831.59 832.77 826.61 6.16
PZ-2
PZ-4 801.48 804.60 NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM 797.45 798.03 798.30 798.00 797.45 797.32 796.45 796.21 795.86 796.13 798.32 800.51 800.51 795.86 4.65
PZ-5 824.88 828.20 NM NM NM NM NM NM NM NM NM NM NM 800.03 804.76 799.45 Dry Dry 800.53 802.20 802.95 802.40 803.67 803.23 802.36 802.22 801.45 800.58 802.81 806.68 806.68 799.45 7.23
PZ-6 819.61 822.90 NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM 818.20 818.10 818.53 817.68 816.04 815.31 813.64 813.45 812.19 813.61 818.88 819.19 819.19 812.19 7.00
PZ-8 813.31 816.30 NM NM NM NM NM NM NM NM NM NM NM 798.88 803.49 799.54 800.01 799.52 800.82 803.23 803.74 803.25 803.00 802.34 800.76 800.23 799.99 799.06 802.92 809.32 809.32 798.88 10.44
PZ-9
PZ-10 822.29 824.80 815.92 809.44 814.45 808.84 815.32 812.42 816.09 815.58 816.63 812.35 817.03 811.80 816.29 811.20 814.09 811.86 814.50 816.13 816.23 816.00 815.33 814.59 813.52 813.48 812.69 812.68 816.08 817.78 817.78 808.84 8.94
PZ-11 812.11 814.90 NM NM NM NM NM NM NM NM NM NM NM 807.57 809.19 807.61 808.64 807.52 809.20 809.39 809.46 809.57 809.07 808.92 807.97 807.73 808.06 808.12 809.56 810.30 810.30 807.52 2.78
PZ-12 806.82 810.00 NM NM NM NM NM NM NM NM NM NM NM 797.94 800.84 798.15 799.71 798.01 800.37 801.24 801.33 801.05 800.47 800.15 798.99 798.59 798.38 798.77 801.23 803.08 803.08 797.94 5.14
PZ-13 811.82 815.10 NM NM NM NM NM NM NM NM NM NM NM 798.39 801.66 798.19 799.60 798.45 800.09 801.91 802.14 801.82 801.62 800.77 799.72 799.39 798.68 798.73 801.41 805.30 805.30 798.19 7.11
PZ-14 822.99 826.25 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 822.18 822.35 822.42 822.20 821.78 821.92 821.15 820.92 821.51 821.59 822.54 822.87 822.87 820.92 1.95
PZ-15 813.03 816.27 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 811.33 811.62 811.57 811.35 810.62 810.53 809.68 809.53 809.69 810.11 811.59 812.38 812.38 809.53 2.85
PZ-16 816.24 819.63 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 815.19 815.49 815.82 815.61 814.03 813.81 812.15 811.84 811.48 812.84 815.52 815.83 815.83 811.48 4.35
PZ-17 809.76 811.68 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 802.29 803.04 803.37 803.48 802.49 801.78 800.56 800.12 799.36 799.81 803.08 804.17 804.17 799.36 4.81
PZ-18 824.02 827.72 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 817.89 821.04 821.66 821.17 816.50 815.18 814.11 813.82 813.47 813.83 820.84 822.70 822.70 813.47 9.23
PZ-19 837.05 840.74 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 822.58 825.32 825.84 826.10 824.78 823.45 821.95 821.35 820.73 819.65 823.51 827.98 827.98 819.65 8.33
PZ-20 847.19 850.06 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 829.95 833.55 834.86 835.66 834.92 833.52 831.29 830.26 828.93 827.70 832.53 839.39 839.39 827.70 11.69
PZ-21 833.02 835.09 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 827.67 829.11 829.45 829.58 828.46 827.28 825.31 824.62 823.08 823.32 828.59 830.45 830.45 823.08 7.37
PZ-22 846.99 850.09 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 833.41 834.15 834.35 834.57 834.35 834.03 833.59 833.35 833.01 832.99 834.15 835.95 835.95 832.99 2.96
PZ-23 834.58 837.68 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 828.68 829.72 829.67 829.58 828.86 828.48 828.01 827.91 827.79 828.03 829.75 831.53 831.53 827.79 3.74
PZ-24 821.40 824.65 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 808.54 Dry Dry Dry Dry Dry Dry Dry Dry 808.54 808.54 0.00
PZ-25 819.71 822.88 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 804.01 803.50 802.75 801.55 800.85 800.25 799.73 801.64 805.56 805.56 799.73 5.83
PT-1 816.50 819.89 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 817.12 817.10 817.12 817.02 816.88 817.23 816.75 816.78 816.90 816.88 817.17 817.37 817.37 816.75 0.62
PT-2 813.11 814.99 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 813.65 813.52 813.63 813.57 813.51 814.14 813.53 813.41 813.46 813.53 813.60 813.79 814.14 813.41 0.73
PT-3 805.62 808.01 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 806.04 805.89 806.22 806.65 807.01 807.27 807.04 807.21 807.39 807.76 807.89 807.57 807.89 805.89 2.00
PT-4 802.05 804.63 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 802.06 802.16 802.17 802.13 801.88 802.21 801.60 801.34 802.07 802.04 802.11 802.26 802.26 801.34 0.92

Piezometer/ Ground TOC Depth to Water Below Ground Surface
Piezotube Elevation Elevation 3/9/10 8/19/10 3/21/11 8/11/11 3/16/12 9/11/12 3/4/13 9/10/13 2/26/14 8/19/14 3/5/15 9/9/15 3/15/16 8/30/16 3/9/17 9/5/17 1/24/18 2/22/18 3/14/18 5/1/18 6/13/18 6/29/18 7/31/18 8/31/18 9/19/18 10/30/18 11/26/18 1/3/19
PZ-1 854.49 857.20 24.45 26.26 27.15 27.70 27.12 27.88 27.39 24.44 23.92 24.56 23.64 24.39 21.72 23.04 23.94 24.21 24.62 23.93 23.71 23.54 23.34 23.50 23.90 24.08 24.47 24.93 24.05 22.90
PZ-2 Abandoned
PZ-4 801.48 804.60 NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM 4.03 3.45 3.18 3.48 4.03 4.16 5.03 5.27 5.62 5.35 3.16 0.97 NOTES:
PZ-5 824.88 828.20 NM NM NM NM NM NM NM NM NM NM NM 24.85 20.12 25.43 Dry Dry 24.35 22.68 21.93 22.48 21.21 21.65 22.52 22.66 23.43 24.30 22.07 18.20 1.   Elevations are in FEET above mean sea level (MSL);
PZ-6 819.61 822.90 NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM 1.41 1.51 1.08 1.93 3.57 4.30 5.97 6.16 7.42 6.00 0.73 0.42       depths are in FEET.
PZ-8 813.31 816.30 NM NM NM NM NM NM NM NM NM NM NM 14.43 9.82 13.77 13.30 13.79 12.49 10.08 9.57 10.06 10.31 10.97 12.55 13.08 13.32 14.25 10.39 3.99 3.   NM = Not Measured
PZ-9 Abandoned
PZ-10 822.29 824.80 6.37 12.85 7.84 13.45 6.97 9.87 6.20 6.71 5.66 9.94 5.26 10.49 6.00 11.09 8.20 10.43 7.79 6.16 6.06 6.29 6.96 7.70 8.77 8.81 9.60 9.61 6.21 4.51 4.   NP = Not Present
PZ-11 812.11 814.90 NM NM NM NM NM NM NM NM NM NM NM 4.54 2.92 4.50 3.47 4.59 2.91 2.72 2.65 2.54 3.04 3.19 4.14 4.38 4.05 3.99 2.55 1.81 5.   Bold water levels represent the highest water
PZ-12 806.82 810.00 NM NM NM NM NM NM NM NM NM NM NM 8.88 5.98 8.67 7.11 8.81 6.45 5.58 5.49 5.77 6.35 6.67 7.83 8.23 8.44 8.05 5.59 3.74        level measurement in each piezometer.
PZ-13 811.82 815.10 NM NM NM NM NM NM NM NM NM NM NM 13.43 10.16 13.63 12.22 13.37 11.73 9.91 9.68 10.00 10.20 11.05 12.10 12.43 13.14 13.09 10.41 6.52 6.   TOB = Time Of Boring  water level
PZ-14 822.99 826.25 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 0.81 0.64 0.57 0.79 1.21 1.07 1.84 2.07 1.48 1.40 0.45 0.12 7.   24-hr = water level collected 24 hours  after drilling
PZ-15 813.03 816.27 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 1.70 1.41 1.46 1.68 2.41 2.50 3.35 3.50 3.34 2.92 1.44 0.65
PZ-16 816.24 819.63 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 1.05 0.75 0.42 0.63 2.21 2.43 4.09 4.40 4.76 3.40 0.72 0.41
PZ-17 809.76 811.68 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 7.47 6.72 6.39 6.28 7.27 7.98 9.20 9.64 10.40 9.95 6.68 5.59
PZ-18 824.02 827.72 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 6.13 2.98 2.36 2.85 7.52 8.84 9.91 10.20 10.55 10.19 3.18 1.32
PZ-19 837.05 840.74 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 14.47 11.73 11.21 10.95 12.27 13.60 15.10 15.70 16.32 17.40 13.54 9.07
PZ-20 847.19 850.06 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 17.24 13.64 12.33 11.53 12.27 13.67 15.90 16.93 18.26 19.49 14.66 7.80
PZ-21 833.02 835.09 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 5.35 3.91 3.57 3.44 4.56 5.74 7.71 8.40 9.94 9.70 4.43 2.57
PZ-22 846.99 850.09 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 13.58 12.84 12.64 12.42 12.64 12.96 13.40 13.64 13.98 14.00 12.84 11.04
PZ-23 834.58 837.68 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 5.90 4.86 4.91 5.00 5.72 6.10 6.57 6.67 6.79 6.55 4.83 3.05
PZ-24 821.40 824.65 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 12.86 Dry Dry Dry Dry Dry Dry Dry Dry
PZ-25 819.71 822.88 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 15.70 16.21 16.96 18.16 18.86 19.46 19.98 18.07 14.15
PT-1 816.50 819.89 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP -0.62 -0.60 -0.62 -0.52 -0.38 -0.73 -0.25 -0.28 -0.40 -0.38 -0.67 -0.87
PT-2 813.11 814.99 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP -0.54 -0.41 -0.52 -0.46 -0.40 -1.03 -0.42 -0.30 -0.35 -0.42 -0.49 -0.68
PT-3 805.62 808.01 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP -0.42 -0.27 -0.60 -1.03 -1.39 -1.65 -1.42 -1.59 -1.77 -2.14 -2.27 -1.95
PT-4 802.05 804.63 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP -0.01 -0.11 -0.12 -0.08 0.17 -0.16 0.45 0.71 -0.02 0.01 -0.06 -0.21

Abandoned

Abandoned

Abandoned

Abandoned

Water Levels
11684-02 Greene Pointe LF SHR Tables

Prepared By: IAI
Checked By: DPO
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3.4 Final Contour 

The contours illustrated on the Base Elevation Grading and Storm Drainage 

Plan represent the C&D landfill cell floor.  The cell floor will have a minimum 

slope of 1% to promote positive stormwater drainage away from the C&D debris.  

The proposed C&D Landfill will have maximum side slopes of three (3) feet 

horizontal to one (1)-foot vertical.  

3.5 Stabilization Plan 

The Greenpointe Landfill takes all applicable measures to stabilize exposed 

areas and contain runoff to minimize on-site erosion and potential offsite discharge of 

sediment.  The active Class Two C&D Landfill is constructed to be at a slope of no 

more than a 3:1 ratio to reduce erosion potential.  Closed portions of the landfill will 

be seeded with native grasses or other suitable cover within fifteen (15) days of the 

completion of that portion of the landfill.  The specific grasses to be planted and their 

corresponding planting dates can be found in Table 2 – Grassing Schedule.  Vegetated 

swales convey the stormwater runoff to the Stormwater Basins on the central portion 

of the Landfill property.  Check dams are maintained in the existing stormwater ditches 

to reduce erosion in the channels and to allow sediments and pollutants to settle.  At 

discharge locations riprap was installed to reduce the velocity of the water and decrease 

erosion potential.  Many surfaces at the Greenpointe Landfill remain pervious to allow 

for greater infiltration on the property.  Unpaved roadways, vegetated open areas, and 

wooded areas allow for greater stormwater infiltration.  On-site gravel roads have been 

constructed for all-weather use and are capable of withstanding the anticipated load 

limits for typical landfill equipment and vehicles.   

The gravel roads will be maintained by landfill personnel on an as-needed basis 

utilizing a motor grader.  Temporary stabilization, in the forms of seeding or mulching 

for stockpiles of landfill cover, inactive landfill portions, and unestablished final 

covers, is provided at the Greenpointe Landfill.  Additionally, a visual inspection of 

active landfill sites will occur at least every seven (7) days by landfill personnel for 

areas of open landfill application, and every thirty (30) days for stabilized sites to 

ensure that sediment and erosion control measures are operating properly. 

 



Grass Type (Common Name) (lbs. per acre)

Common Bermuda (hulled) 20

Sericea Lespedeza (scarified) 50

Kentucky 31 fescue 60

Grass Type (Common Name) (lbs. per acre)

Rye Grain 20

Pensacola Bahia 30

Annual Ryegrass 5

Reseeding Crimson Clover 20

Sericea Lespedeza (unhulled, unscarrified) 80

Kentucky 31 fescue 50

Common Bermuda (unhulled) 2

Schedule No. 1 - Planting Dates March 1st to August 14th

TABLE 2

GRASSING SCHEDULE

WASTECO, INC. GREENPOINTE CLASS TWO C&D LANDFILL

Schedule No. 2 - Planting Dates August 15th to February 28th 

March 2018

Project No. 16227-0004



 
 Class Two C&D Landfill Expansion Permit 
 

   

 Greenpointe Landfill 

 

  
October 2019 

 23 

4.0 OPERATING PLAN 

The proposed expansion will serve the entire county and will accept only those 

items listed in Appendix I of R.61-107.19, which have not come in contact with hazardous 

constituents, petroleum products, or lead based paint.  The permitted waste stream for the 

facility will be 57,000 tons per year.  The permitted waste stream is based on R.61-107.17 

Solid Waste Management: Demonstration-of-Need which states that each disposal facility 

will be allowed up to a maximum yearly disposal rate equal to the amount of solid waste 

destined for disposal within the planning area of the facility.  The current waste stream for 

the facility is approximately 29,000 tons per year. Open dumping of construction, 

demolition, and land-clearing debris is not permitted.  

4.1 Landfill Capacity and Life Expectancy 

Based on a proposed waste stream of approximately 29,000 tons per year, 

the design capacity for Cell One is approximately 1.44 million cubic yards and 

approximately 625,166 CY for Cell Two, over a waste disposal footprint of 

approximately thirty (30) acres for Cell One and eighteen (18) acres for Cell Two.  

The Proposed C&D landfill will have an operation life ranging from approximately 

thirty (30) to sixty-two (62) years and thirteen (13) to twenty-seven (27) years.  The 

life expectancy of the landfill is dependent upon the type of materials accepted, the 

compaction ratio of the materials accepted, and the annual waste stream accepted 

at the landfill.  The Operational Life Calculations are included in Attachment 4. 

4.2 Waste Screening 

a) Landfill Staffing and Sign Requirements 

The Greenpointe C&D Landfill will have an attendant on duty at all times 

during operating hours.  A sign will be posted at the landfill entrance that 

identifies the SCDHEC permit number, owner, operator, contact person, and 

emergency telephone number.  In addition, the hours of operation and the 

types of waste allowed for disposal will be indicated on the sign.  Following 

is a list of personnel responsible for the operation of the Greenpointe C&D 

Landfill: 
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Solid Waste Management Department 

Radford Jenkins Radford@Wastecoinc.com 

Administrative Office Phone (864) 223-0100 

Fax (864) 442-6752 

Emergency Phone Numbers (After Hours) 

Three and Twenty FD – Station 19 (864) 859-7926 

Emergency 911 

b) Supervision and Training 

The Greenpointe C&D Landfill employs a Landfill Supervisor who is 

responsible for all day-to-day activities at the landfill.  The scale house is 

staffed with employees who are trained and responsible for weighing 

incoming waste and inspecting it for unauthorized wastes.  Each person 

employed at the landfill receives training in recognizing acceptable and 

unacceptable wastes.  In addition, all equipment operators receive specific 

training regarding equipment operating procedures and maintenance 

procedures.  The Landfill Supervisor will be responsible for training all 

employees. At least one (1) person who has received the appropriate 

operational training course and is a certified manager shall be on-site at all 

times.  Training is conducted annually and prior to the beginning of work for 

all new employees.  Training includes operational issues, record keeping and 

implementation of the contingency plan, at a minimum.  Once a year, the 

entire Landfill Staff will review the landfill operation plan and contingency 

plan.  

c) Inspection and Measurement 

All C&D debris brought to the Landfill is weighed at the scale house and 

examined by the scale house operator.  The incoming trucks are inspected at 

a minimum rate of one (1) out of every ten (10) trucks.  The C&D debris will 

also be visually inspected at the working face of the Landfill as it is unloaded.  

Unloading will be limited to the working face of the Landfill.  
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d) Unauthorized Waste Disposal 

Any material that is determined to be unacceptable will be removed from 

the Greenpointe C&D Landfill within 48 hours and properly disposed of by 

the responsible party.  In the event that the responsible party is not known, 

the proper disposal of any unacceptable material will be the responsibility of 

Wasteco, Inc. Dependent on the nature of the unacceptable material, 

Wasteco, Inc. will dispose of the material at a permitted Subtitle D Landfill 

facility or retain the services of a hazardous waste disposal firm for proper 

disposal. 

e) Asbestos Disposal 

Prior to accepting any materials containing non-friable asbestos for 

disposal at the C&D Landfill, Wasteco, Inc. will require and include in its 

landfill records a copy of the “permission for disposal” from the generator.  

Wasteco, Inc. will retain these letters for a period of not less than five (5) 

years and will make them available to the SCDHEC upon request.  Upon 

acceptance, any material containing non-friable asbestos should be covered 

immediately with a minimum of six (6) inches of clean soil, and the area 

where the material is buried should be identified and recorded.   

4.3 Control of Stormwater Drainage 

a) Water Quality Protection 

The Greenpointe C&D Landfill will be maintained and operated in a 

manner that will protect the established water quality standards of the surface 

waters and groundwater.  Stormwater and sediment control structures have 

been designed as part of the landfill to minimize the potential impact to on 

and off site surface waters.  The calculation for the stormwater/sediment 

basins indicate a sediment trapping efficiency greater than 80% will be 

achieved.  As required by the solid waste regulations, a minimum two (2) 

foot separation will be maintained between the C&D debris and the seasonal 

high groundwater table.  
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b) Stormwater Control 

Three (3) permanent Stormwater Detention Basins are located at the 

Greenpointe Landfill.  These basins are located southwest and southeast of 

the existing active Class Two C&D Landfill known as Cell One and 

southeast of the proposed Cell Two. All three (3) detention basins discharge 

into Pickens Creek from their outfalls. 

The Greenpointe Landfill is currently covered under the General Permit 

for Stormwater Discharges Associated with Industrial Activity, permit 

number LF2-001.  The stormwater control system was designed to 

accommodate the twenty-five (25)-year, twenty-four (24)-hour storm event 

for Anderson County.  These basins are continuously maintained by 

Wasteco, Inc. to ensure proper functioning of the basins as a stormwater 

management device.  The Stormwater drainage ditches have been designed 

to divert stormwater away from the C&D debris disposal areas and convey 

it to the detention basins.  Best Management Practices (BMP), such as 

grassing, silt fencing, rip-rap, and stone check dams, are used to control 

stormwater runoff and sedimentation in existing storm drainage features, and 

will be utilized in proposed storm drainage features.  The Base and Final 

Erosion and Sediment Control Plans (DWG No. 01,1168-D21 Sheet C-5.3 

and C-5.4) dated December 2018 are included in the included as a part of the 

Construction Drawings submitted with the Expansion Permit Application.  

c) Stormwater Run-on/Run-off Control 

A stormwater run-on control system has been designed as part of the 

C&D Landfill to prevent flow onto the active portion of the landfill during 

peak discharges from a 25-year, 24-hour storm event for Anderson County.  

In addition, a stormwater run-off control system from the active portion of 

the landfill has been designed to collect and control the stormwater run-off 

resulting from the 25-year, 24-hour storm event for Anderson County.  The 

Greenpointe C&D Landfill will utilize Best Management Practices (BMPs), 

such as grassing, silt fencing, stone check dams, and rip-rap in accordance 
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with the South Carolina Stormwater Management and Sediment Control 

Handbook for Land Disturbance Activities dated 2012.  Greenpointe C&D 

Landfill personnel will conduct visual inspections of stormwater controls at 

a minimum of once per quarter. Inspections will also be conducted after 

significant rainfall events to evaluate potential erosion.  These inspections 

will include the stormwater/sediment detention basins and stormwater 

ditches at a minimum.  The stormwater/sediment detention basins will be 

cleaned when the level of excess sediment reaches two (2) feet on the outlet 

structure.  All areas of concern will be corrected within thirty (30) days so 

that the integrity and effectiveness of the stormwater controls is maintained.  

The run-on and run-off control systems are illustrated on the Construction 

Drawings (Dwg. No. 01, 1168-D27, Sheet C-7.0 and C-8.2 dated May 2018).  

The Storm Drainage Report for the Greenpointe Landfill Stormwater 

Improvements, dated June 2019, are included in Attachment 10. 

4.4 Fire Prevention 

Open burning is not permitted at the Greenpointe C&D Landfill.  In the event 

of a fire in the debris, the burning materials will be covered with a soil cover if the 

fire is deemed manageable.  If the fire is determined to be unmanageable for landfill 

personnel, the Three and Twenty fire department will be notified.  The landfill 

facility is served by the Greenpointe Fire Department, which is located 

approximately two (2) miles from the landfill.  A letter dated April 16, 2018 stating 

the fire department will serve the Greenpointe C&D Landfill is included in 

Attachment 11. 

4.5 Vector Control 

The monthly soil cover of the C&D debris should be sufficient to control and 

maintain conditions that are unfavorable for the habitation and production of 

insects, rodents, and other pests.  In the event that conditions warrant, the C&D 

debris will be covered more frequently.  If a significant infestation of pests is 

discovered, a pest control company will be contacted.  
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4.6 Odor Control 

The nature of C&D debris typically does not result in unpleasant odors.  The 

monthly soil cover of the C&D debris should be sufficient to control unpleasant 

odors at the C&D Landfill.  If unpleasant odors persist, the C&D debris will be 

covered more frequently.  

4.7 Dust Control 

A water truck will be used on-site to control dust emissions on the access 

roads in periods of drought, or when deemed necessary.  This equipment will be 

used on an as-needed basis. 

4.8 Litter Control 

The nature of C&D waste typical does not result in significant concerns 

regarding waste escaping the landfill boundaries during flooding or high wind 

events.  However, adequate control over litter will be maintained by monthly cover 

and daily inspections of the surrounding area.  If conditions warrant, temporary 

fencing will be installed along the perimeter of the landfill.  In addition to fences, 

waste from the C&D Landfill that accumulates around the Landfill facility is 

collected on a regular basis by Landfill personnel.  Roadways, vegetated channels, 

and other exposed areas are cleaned of waste or debris on a regular basis. 

4.9 Hours of Operation 

The use of the natural barriers and access gates will control promiscuous 

dumping and unauthorized access to the Greenpointe C&D Landfill.  Access to the 

Greenpointe C&D Landfill is limited to the main gate near the scale house.  The 

operation times for the Greenpointe Landfill are from 7:00 AM to 5:00 PM on 

Monday, Tuesday, Wednesday, and Thursday, 7:00 AM to 4:30 PM on Friday; and 

Greenpointe Landfill is closed on Saturday and Sunday.  A sign indicating the 

Landfill operating hours will be posted at the entrance to the Greenpointe C&D 

Landfill.  Roads leading to the facility are secured by locked gates, and the facility 

is secured by fencing.  Security lights remain on at Greenpointe Landfill to further 

secure the area and to deter illicit activities.  
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4.10 Waste Placement 

a) Cover Requirements 

The C&D debris will be covered with a minimum of six (6) inches of 

compacted on-site soils at least once every thirty (30) days.  If conditions 

warrant, the debris will be covered more frequently.  The on-site soil is 

mostly sandy loams with intermittent with fine sandy loam and clayey sand 

layers, and will be stockpiled in a location convenient to the working face of 

the landfill.  Additional cover soil will be borrowed from the Proposed 

Stockpile Area northwest of the existing Class Two C&D Landfill.  The 

approximate location of this borrow area is illustrated on the Site Plan (DWG 

No. 01, 1168-D21 Sheet C-3.0). 

b) Equipment 

The following equipment will be available for use during disposal 

activities at the proposed Greenpointe C&D Landfill: 

One (1) CAT 950G Loader 

One (1) CAT 816C Compactor 

One (1) CAT 216B Skidsteer 

One (1) John Deere 790 Tractor 

This equipment is considered to be adequate to perform the daily 

operations at the landfill.  Repairs of broken equipment will be conducted as 

soon as possible or backup equipment will be available within 24 hours.  If 

additional equipment is needed, acquisition of the necessary equipment will 

be made.   

4.11 Fill Progression Plan 

Upon closure of Greenpointe Class II C&D Landfill Cell One it is proposed 

that Cell Two will begin receiving waste.  The Proposed Cell Two is located on the 

western portion of the Landfill Property, and is approximately eighteen (18) acres.  

In the event that the Proposed Cell Two is not ready to receive waste upon the 

Closure of Cell One, waste placement will be diverted to the nearest open C&D 
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Landfill.  The estimated capacity of Cell Two is approximately 625,166 cubic 

yards, and the expected lifetime of this cell is between thirteen (13) and twenty-

seven (27) years.  In order to prepare for the proposed Cell Two, the area will 

continue to be excavated and the on-site soils will be utilized as cover for the current 

Cell One.  The C&D debris will be placed in two (2) foot lifts and compacted with 

a landfill compactor or bulldozer.  The debris will be placed approximately eight 

(8) feet in height before waste is placed in another area.  Unloading of C&D debris 

will be limited to the working face of the landfill, which will be limited to the 

smallest area possible to allow for safe operation of equipment.  The slope of the 

working face will not exceed three (3) feet horizontal to one (1) foot vertical to 

ensure safe working conditions.   

4.12 Elevation Control 

A Topographic Survey was completed by F&S, dated February 8, 2017 and 

permanent surveying benchmarks were identified and placed (Attachment 1).  

Elevation control throughout the landfill filling process will be provided via annual 

volume calculations which indicate the current elevations of the landfill.  Daily 

elevation control will be provided by adequate training of Greenpointe Landfill 

personnel.  

4.13 Potential Disposal Materials 

The facility will accept only those wastes listed in Appendix I of R.61-

107.19, List of Acceptable Wastes.  Items listed in Appendix II of R.61-107.19 or 

Appendix I materials which have been in direct contact with or that may contain 

petroleum products, lead-based paint, or any hazardous constituents listed in the 

South Carolina Hazardous Waste Management Regulations R.61-79.261 are 

prohibited.  The list of Acceptable and Unacceptable Waste are included in 

Attachment 12.  

  



 
 Class Two C&D Landfill Expansion Permit 
 

   

 Greenpointe Landfill 

 

  
October 2019 

 31 

5.0 CONTINGENCY PLAN 

5.1 General Information 

The Contingency Plan for the Greenpointe C&D Landfill has been developed 

to protect human health and the environment from fires or any unplanned sudden 

or non-sudden release of hazardous waste to the air, soil, or surface water.  The 

information herein is in accordance with the requirements for a Contingency Plan, 

as contained in Solid Waste Regulation R.61-107.19.  

The Contingency Plan is for the Greenpointe C&D Landfill, located one (1) 

mile north of Old Greenville Highway Extension (SC Highway 88) on Hamlin 

Road near the City of Easley, South Carolina.  The facility will accept only those 

wastes listed in Appendix I of R.61-107.19, which have not come into contact with 

hazardous constituents, petroleum products, or lead-based paints from Anderson 

County.  The list of acceptable wastes is included in Attachment 12. 

5.2 Greenpointe C&D Landfill Emergency Coordinators 

Vice President, Radford Jenkins will serve as the Primary Emergency 

Coordinator (PEC), the Landfill Supervisor will serve as the Secondary Emergency 

Coordinator (SEC) in the event that the PEC is not available to respond to an 

emergency situation.  If an emergency situation develops, the discoverer will 

immediately contact the Primary or the Secondary Emergency Coordinator. The 

Emergency Coordinators (EC) shall be South Carolina Certified Landfill Operators 

and will have complete authority to commit all available resources listed in the plan.  

In the event a situation occurs beyond the capabilities of the landfill personnel, the 

coordinator will contact the resources listed below as soon as possible.  

 

Emergency Medical Service (EMS)   911 

Three and Twenty Fire Department    (864) 859-7926 

SCDHEC – Upstate Anderson EQC District  (864) 260-5585 
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5.3 Equipment 

Repairs of broken equipment will be conducted as soon as possible or backup 

equipment will be available within 24 hours.  If additional equipment is needed, 

acquisition of the necessary equipment will be made. 

5.4 Implementation 

If an emergency situation develops at the Greenpointe C&D Landfill, the 

person discovering the emergency should contact the Emergency Coordinator 

immediately.  The decision to implement the Contingency Plan depends upon 

whether or not a situation represents a threat to human health or the environment.  

The Contingency Plan should be implemented if any of the following situations 

occur: 

1. On-site Personnel Injury 

2. Fire 

3. Spills or Material Release (Non-hazardous, hazardous, sanitary, etc.) 

4. Receipt of Unauthorized Waste 

5. Unfavorable Aesthetic Conditions (dust, litter, odor, noise, vectors) 

6. Equipment Breakdown 

7. Unusual Traffic Conditions 

5.5 Financial Feasibility 

The procedures outlined in this Contingency Plan are technically and 

financially feasible since it utilizes equipment typically required to operate a 

landfill.  If conditions warrant specialized or additional equipment, the appropriate 

emergency agency will be contacted to assist landfill personnel in remediating the 

situation.  

5.6 Emergency Response Procedures 

The Emergency Coordinator will immediately evaluate the potential effects 

of an emergency situation.  The Emergency Coordinator will obtain the following 

information as indicated below and assess the landfill’s ability to handle the 

situation.  
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1. The health condition of personnel potentially affected. 

2. The type of material released, spilled, or burning.  

3. The location of the release, spill, or fire. 

4. The quantity and rate of release. 

5. The direction in which the spill release or fire/smoke is heading. 

6. The location of on-site personnel who might have been in the area. 

7. The potential for fire or fume release. 

8. The potential for the situation (fire) to intensify or spread 

5.7 On-Site Accident/Injury Response 

In the event of an accident or injury to landfill personnel, the following 

procedures will be implemented: 

1. Notify the Emergency Coordinator immediately, even if the injury 

appears to be minor. 

2. Take action to prevent further injury/damage to personnel or property. 

3. Provide emergency first aid and seek medical attention, if required.  

4. If the injury is deemed serious, obtain additional medical assistance by 

notifying the EMS.  If medical attention is required, but ambulance 

service is not needed, the injured party should be transported to the 

nearest medical facility. 

5. The Primary Emergency Coordinator will investigate the accident to 

gather the facts and determine the causes of the accident. 

6. The SCDHEC, Upstate Anderson EQC District will be notified.  

5.8 Fires within the Landfill 

Specified Greenpointe C&D Landfill personnel will be on standby during all 

emergency situations.  If a fire is observed, emphasis will be placed on preventing 

the fire from spreading.  Greenpointe C&D Landfill personnel will carry out the 

firefighting effort until outside assistance arrives.  The Three and Twenty Fire 

Department is located approximately two (2) miles northeast from the landfill and 

will be contacted immediately upon observance of smoke and flames at the landfill.  
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In the event of a fire/explosion at the landfill, the following procedures will 

be implemented: 

1. Alert persons in the area of the existence of fire and evacuate the area. 

2. Notify the Emergency Coordinator immediately. 

3. Do not attempt to extinguish the fire without assistance unless it is very 

small and of known origin. 

4. If the fire is deemed manageable, the fire will be extinguished by 

covering the burning waste with soil. 

5. If the fire is deemed unmanageable, the area will be evacuated and the 

fire department will be notified. 

6. Incoming traffic will not be allowed entrance to the landfill until the fire 

is extinguished and the area is deemed safe by the Emergency 

Coordinator. 

7. Notify the SCDHEC Upstate Anderson EQC District of the incident if 

the fire department responded to the facility.  

 

If a fire occurs, particularly one involving toxic materials, and it is 

determined to be a potential hazard to public health, people should be evacuated 

after it is considered and authorized by local emergency response agencies. 

An “all clear” signal will be given, by voice communication only when the 

fire has been extinguished and there is no longer a personnel safety hazard.  If the 

fire is of such magnitude that outside resources are necessary, the Greenpointe Fire 

Station will determine when the emergency has passed and consult with the 

Emergency Coordinator before the “all clear” signal is given.  All equipment used 

in the emergency must be cleaned and available for use prior to the resumption of 

normal operation.  

5.9 Spills or Material Release 

In the event of a chemical spill or hazardous or toxic material release, the 

following procedures will be implemented to allow a rapid and safe response to the 

emergency situation.  Greenpointe C&D Landfill personnel will follow with the 
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procedures outlined below.  While each response will be incident specific, the basic 

steps of an incident response will be as follows: 

1. Remove unnecessary personnel. 

2. Report the incident. 

3. Assess possible hazards to human health or the environment that may 

result from the incident.  This assessment must consider both direct and 

indirect effects of the incident (e.g., the effects of any toxic, irritating, or 

asphyxiating gases that are generated or the effects of any hazardous 

surface water runoff from water or other chemical agents used to control 

fire and heat-induced explosions). 

4. If the spilled materials identity is unknown, assume the worst case and 

request assistance. 

5. Use appropriate personal protective equipment called for in the Safety 

Data Sheet (SDSs), Department Of Transportation Response Guide or on 

the container label. 

6. Approach from upwind. 

7. Avoid contact with the spilled material (i.e., Do not walk through, kneel 

or touch it). 

8. Control the spill by righting overturned containers, closing valves, etc. 

9. Contain the chemical by surrounding the area with an inert material such 

as sand or an absorbent material. Recover useable materials. 

10. If personnel come in contact with the chemicals, follow the first aid 

instructions in the Safety Data Sheets or on the container.  

11. Decontaminate personal protective equipment or dispose of expendable 

items. 

12. Dispose of spilled materials in accordance with local, state, and federal 

regulations. 

 

Specifically trained personnel should be utilized in spill response involving 

unknown materials, extremely toxic materials, explosive atmospheres, oxygen 

deficient atmospheres and/or confined entry. If sufficient product/material 
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information is not available and ambient monitoring equipment is not available, 

always assume the worst case, request assistance and stay upwind.  

If an employee discovers a spill, the following procedure will be observed: 

1. Notify the Emergency Coordinator immediately, even if the spill or 

release appears to be minor. 

2. Immediate action will be taken to control/limit the spread of the spill or 

release. 

3. Perform appropriate cleanup procedures. 

4. The Emergency Coordinator will investigate the incident to gather the 

facts and causes of the spill or release.  

5.10 Unauthorized Hazardous and Infectious Waste in Landfill 

In the event that hazardous or infection waste is discovered in the landfill, 

the following procedures will be observed: 

1. Notify the Emergency Coordinator immediately, even if it appears to be 

minor. 

2. The area will be evacuated and cordoned off. 

3. Landfill personnel should not attempt to identify or move the material. 

4. The Emergency Coordinator will investigate the incident to gather the 

facts in an attempt to determine the responsible party. 

5. If the responsible party is found, they will be responsible for proper 

removal and disposal of the waste. 

6. If no responsible party is found, Wasteco, Inc. will assume responsibility 

for characterization and proper disposal of the waste.  

7. Notify the SCDHEC Upstate Anderson EQC District 

5.11 Inoperable Landfill Periods 

In the event of any unforeseen circumstance that should render the landfill 

unable to accept incoming waste, the waste will be taken to another permitted C&D 

Landfill in the area. 
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5.12 Prevention of Recurrence 

Corrective and preventive actions will be carried out to prevent the 

recurrence of another contingency response.  Greenpointe C&D Landfill personnel 

will conduct training programs addressing the specific actions to be taken in the 

event of an emergency.  The reinstatement of normal operations will cease until all 

emergencies are controlled and conditions are deemed safe to continue operations.  

The EC will determine when operations can resume.  

5.13 Emergency Equipment 

Emergency equipment is located throughout the site. Personnel at the 

Greenpointe Landfill will have several means for fire protection including dry 

chemical Type A, B, and C fire extinguishers. Type A is capable of extinguishing 

fires involving ordinary combustible material. Type B is capable or extinguishing 

fires involving flammable liquids and gases. Type C is capable or extinguishing 

fires involving electrical equipment.  The Greenpointe C&D Landfill will also be 

equipped with one (1) water truck for firefighting purposes. Equipment for use in 

containing and cleaning up spills will be located in the scale house building.  Frist 

aid supplies will also be maintained in the scale house and are available from the 

Emergency Coordinator. 

An air horn will be present on site and will be used to initiate evacuation of 

the landfill in the event of an emergency. Two-way radios will be maintained on 

site and kept in the scale house. Protective clothing and equipment will be provided 

to protect employees during normal and emergency operations. Hard hats, 

protective eyewear, reflective vests, and steel-toed rubber boots or shoes are the 

minimum protective clothing required. 

5.14 Evacuation Plan 

The Emergency Coordinator is responsible for determining whether or not 

an emergency situation warrants evacuation of the facility.  If conditions warrant, 

the following actions will be taken: 
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1. The Emergency Coordinator gives the evacuation alarm (a continuous 

blast on an air horn). At that time, no one will be permitted into the site. 

All non-emergency vehicle traffic within the landfill will be halted. 

2. All personnel (visitors, contractors, and employees) will assemble and 

leave through the main gate. 

3. All persons will be accounted for by their supervisors.  Communication 

by use of the two-way radios will assist the Emergency Coordinator in 

an alternate exit route if the first choice is inaccessible. 

4. The Emergency Coordinator will make a checklist of all Greenpointe 

C&D landfill, visitors and contractors. 

5. Re-entry to the fenced area will be allowed only after the “all clear” 

signal is given by the Emergency Coordinator. A verbal signal will be 

given for re-entry into the site. 

6. Drills may be held at lease annually to practice all the procedures 

discussed in the plan.  

5.15 Report Requirements 

In the event of an emergency event that requires implementing the 

Contingency Plan, SCDHEC will be notified immediately by phone. A written 

report detailing the event will be placed in the Greenpointe C&D Landfill record 

and a copy will be submitted to SCDHEC within fifteen (15) days of the incident.  
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6.0 MONITORING AND REPORTING REQUIREMENTS 

6.1 Groundwater Monitoring  

The Groundwater Detection Monitoring Plan has been included as 

Attachment 13.  

a) Groundwater Table 

The cell floor of the proposed C&D Landfill Cell will be a minimum of 

two (2) foot above the seasonal high groundwater table.  Based on 

monitoring well measurements taken since 2010, the groundwater across the 

Greenpointe Landfill site ranges from 795.86 feet above mean sea level (PZ 

4) to 839.39 feet above mean sea level, as illustrated in the Potentiometric 

Map included as Exhibit J.  The water table ranges from 267 feet to 354.25 

feet above mean sea level versus the existing base grade of 803 feet to 837 

feet respectively, in the vicinity of the Greenpointe C&D Landfill.  

6.2 Corrective Action Implementation  

If it is determined that the C&D Landfill poses an actual or potential threat 

to human health or the environment, upon notification by SCDHEC, Wasteco, Inc. 

will implement a corrective action program approved by SCDHEC. 

6.3 Contingency Plan Implementation 

The Contingency Plan outlined in Section 5.0 will be implemented if 

conditions warrant.  Upon implementation of the Contingency Plan, Wasteco, Inc. 

County will immediately notify SCDHEC by telephone and follow with written 

confirmation. 

6.4 Daily Records 

Wasteco, Inc. will maintain daily records of the actual weight of C&D debris 

received and particular grid location of the area currently being used for disposal at 

the Greenpointe C&D Landfill. 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

O

H

P

O

H

P

O

H

P

O

H

P

O

H

P

O

H

P

O

H

P

O

H

P

O

H

P

O

H

P

O

H

P

O

H

P

O

H

P

O

H

P

O

H

P

O

H

P

O

H

P

O

H

P

PP

PP

PP

PP

PP

PP

Spigot

Spigot

ICV

8
0
6

806

806

808

81
0

810

810

810

814

8
1
4

816
816

818

820

820

820

8
2
0

8
2
0

8
2
0

82
0

820

82
0

820

820

820

8
2
2

824

824

82
4

826

826

828

8
2
8

830

830

830

830

830

830

83
0

830

834

836

836

836

83
6

840

8
4
0

8
4
0

840

840

840

840

84
0

8
4
0

840

844

844

84
4

846

84
6

850

850

850

8
5
0

850

850

8
5
0

85
0

852

854

854

85
6

856

85
8

858

8
6
0

860

860

8
6
0

864

864

866

870

870

872

872

Wooded

Wooded

Wooded

Wooded

Wooded

Wooded

Wooded

Wooded

Wooded

Wooded

Dirt Road Bed

Dirt Road Bed

Dirt Road Bed

Dirt Road Bed

803

804

805

807

810

81
0

810

812

815

815

817

818

818

820

820

820

822

822

823

825

825

825

827

8
2
7

830

830

832

835

837

840

840

843

8
4
3

845

845

847

847

850

850

850

851

851

853

853

853855

855

857

858

860

860

862

863

865

865
866

8
3
5

8
3
8

8
4
0

8
4
3

845

8
3
3

800

802

803

805

8
1
0

810

8
1
3

815

815

817

8
1
7

818

818

818

818

820

8
2
0

820

82
0

8
2
0

82
0

82
2

822

822

823

82
3

8
2
3

8
2
5

82
5

8
2
5

82
5

825

825

826

82
7

82
7

827

8
2
8

8
2
8

828

8
3
0

830

830

8
3
0

83
0

830

830

832

83
2

832

83
3

8
3
3

833

835

835

83
5835

83
6

838

804

80
0

800

80
4

808

80
8

812

81
281
6

816

820

82
0

824

82
4

828

82
883

2832

836

83
6

APPROXIMATE SCALE IN FEET

100 50 0 100 200

4

800

AutoCAD SHX Text
Old 3/4"

AutoCAD SHX Text
 Crimp Pipe

AutoCAD SHX Text
Old 1"

AutoCAD SHX Text
 Crimp Pipe

AutoCAD SHX Text
Old 1"

AutoCAD SHX Text
 Crimp Pipe

AutoCAD SHX Text
Old 1"

AutoCAD SHX Text
 Crimp Pipe

AutoCAD SHX Text
Old 1"

AutoCAD SHX Text
 Crimp Pipe

AutoCAD SHX Text
Old 3/4"

AutoCAD SHX Text
 Crimp Pipe

AutoCAD SHX Text
Old 1"

AutoCAD SHX Text
  Pipe 29.83'

AutoCAD SHX Text
  Back

AutoCAD SHX Text
  C/L Creek the Line

AutoCAD SHX Text
 from A to B

AutoCAD SHX Text
  "A"

AutoCAD SHX Text
Old 1"

AutoCAD SHX Text
  Pipe

AutoCAD SHX Text
Pickens Creek

AutoCAD SHX Text
E-18

AutoCAD SHX Text
Crawford

AutoCAD SHX Text
P.B. 87, Page 798

AutoCAD SHX Text
D.B. 1289, Page 161

AutoCAD SHX Text
Meece

AutoCAD SHX Text
P.B. 87, Page 798

AutoCAD SHX Text
D.B. 2889, Page 156

AutoCAD SHX Text
TMS # 164-00-02-034

AutoCAD SHX Text
TMS # 164-00-02-038

AutoCAD SHX Text
100 Year Floodplain (By Graphic Plotting)

AutoCAD SHX Text
100 Year Floodplain (By Graphic Plotting)

AutoCAD SHX Text
100 Year Floodplain (By Graphic Plotting)

AutoCAD SHX Text
Approximate Location of Underground Telephone R/W: Per Plat Slide 1228, Page 4&5 Deed Book 6-C, Page 702

AutoCAD SHX Text
TRIBUTARY-PERENNIAL 1

AutoCAD SHX Text
WETLAND AREA 2

AutoCAD SHX Text
TRIBUTARY-PERENNIAL 2

AutoCAD SHX Text
TRIBUTARY-PERENNIAL 3

AutoCAD SHX Text
Approximate Wetland  Perimeter Along  Floodplain Ridge 

AutoCAD SHX Text
1,681%%P Sq Ft

AutoCAD SHX Text
0.04%%P Ac.

AutoCAD SHX Text
881%%P Sq Ft

AutoCAD SHX Text
0.02%%P Ac.

AutoCAD SHX Text
162,933%%P Sq Ft

AutoCAD SHX Text
3.74%%P Ac.

AutoCAD SHX Text
1,939%%P Sq Ft

AutoCAD SHX Text
Wetland Flag (Typ.)

AutoCAD SHX Text
Pickens Creek Wetland 68,872± Sq Ft1.58± Ac.

AutoCAD SHX Text
Current Debris  Cell

AutoCAD SHX Text
Current Debris  Cell

AutoCAD SHX Text
Debris

AutoCAD SHX Text
Debris

AutoCAD SHX Text
Shop

AutoCAD SHX Text
Office

AutoCAD SHX Text
Scale

AutoCAD SHX Text
Gravel

AutoCAD SHX Text
UGE?

AutoCAD SHX Text
48" RCP

AutoCAD SHX Text
I.E.816.06

AutoCAD SHX Text
Check Dam (Typ.)

AutoCAD SHX Text
Dike

AutoCAD SHX Text
Wooded

AutoCAD SHX Text
36" Oak

AutoCAD SHX Text
Det. Pond

AutoCAD SHX Text
Det. Pond

AutoCAD SHX Text
Gravel

AutoCAD SHX Text
825.4

AutoCAD SHX Text
826.8

AutoCAD SHX Text
826.8

AutoCAD SHX Text
PZ-6

AutoCAD SHX Text
Check Dam (Typ.)

AutoCAD SHX Text
830.2

AutoCAD SHX Text
Wooded

AutoCAD SHX Text
Gravel Road

AutoCAD SHX Text
Gravel Road

AutoCAD SHX Text
Gravel Road

AutoCAD SHX Text
PZ-5

AutoCAD SHX Text
PZ-10

AutoCAD SHX Text
PZ-1

AutoCAD SHX Text
PZ-8

AutoCAD SHX Text
PZ-13

AutoCAD SHX Text
PZ-12

AutoCAD SHX Text
PZ-11

AutoCAD SHX Text
UGE?

AutoCAD SHX Text
830

AutoCAD SHX Text
PT-1

AutoCAD SHX Text
PT-2

AutoCAD SHX Text
PT-3

AutoCAD SHX Text
PT-4

AutoCAD SHX Text
PZ-22

AutoCAD SHX Text
PZ-23

AutoCAD SHX Text
PZ-14

AutoCAD SHX Text
PZ-15

AutoCAD SHX Text
PZ-17

AutoCAD SHX Text
PZ-18

AutoCAD SHX Text
PZ-19

AutoCAD SHX Text
PZ-20

AutoCAD SHX Text
PZ-21

AutoCAD SHX Text
PZ-16

AutoCAD SHX Text
 PZ-25

AutoCAD SHX Text
 PZ-24

AutoCAD SHX Text
832.77

AutoCAD SHX Text
817.78

AutoCAD SHX Text
819.19

AutoCAD SHX Text
806.68

AutoCAD SHX Text
809.32

AutoCAD SHX Text
805.30

AutoCAD SHX Text
803.08

AutoCAD SHX Text
810.30

AutoCAD SHX Text
804.17

AutoCAD SHX Text
815.83

AutoCAD SHX Text
812.38

AutoCAD SHX Text
822.70

AutoCAD SHX Text
822.87

AutoCAD SHX Text
830.45

AutoCAD SHX Text
831.53

AutoCAD SHX Text
835.95

AutoCAD SHX Text
839.39

AutoCAD SHX Text
827.98

AutoCAD SHX Text
805.56

AutoCAD SHX Text
808.54

AutoCAD SHX Text
817.37

AutoCAD SHX Text
814.14

AutoCAD SHX Text
807.89

AutoCAD SHX Text
802.26

AutoCAD SHX Text
WETLAND AREA 1 140,899± Sq Ft3.23± Ac.

AutoCAD SHX Text
PZ-4

AutoCAD SHX Text
800.51

AutoCAD SHX Text
EXISTING LANDFILL

AutoCAD SHX Text
EXPANSION LANDFILL

AutoCAD SHX Text
DESCRIPTION

AutoCAD SHX Text
REVISIONS

AutoCAD SHX Text
FIGURE NO.

AutoCAD SHX Text
4-22-19

AutoCAD SHX Text
J18-11684-02

AutoCAD SHX Text
IAI

AutoCAD SHX Text
APPROVED:

AutoCAD SHX Text
CHECKED:

AutoCAD SHX Text
DRAWN:

AutoCAD SHX Text
JOB NO:

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
CAD FILE:

AutoCAD SHX Text
BY

AutoCAD SHX Text
No.

AutoCAD SHX Text
ANDERSON COUNTY, SOUTH CAROLINA

AutoCAD SHX Text
GREENPOINTE CLASS II LANDFILL

AutoCAD SHX Text
COMPOSITE HIGH GROUNDWATER POTENTIOMETRIC SURFACE MAP

AutoCAD SHX Text
DPO

AutoCAD SHX Text
GREENEPOINTE-02WTMFIG4

AutoCAD SHX Text
APPROXIMATE LOCATION OF GROUNDWATER MONITORING PIEZOMETER 

AutoCAD SHX Text
COMPOSITE HIGH POTENTIOMETRIC SURFACE CONTOUR LINE

AutoCAD SHX Text
CONTOUR INTERVAL IS 4-FOOT

AutoCAD SHX Text
REFERENCE: 1. FROM DRAWING TITLED, "PIEZOMETERS AND PIEZOTUBES GREENPOINTE FROM DRAWING TITLED, "PIEZOMETERS AND PIEZOTUBES GREENPOINTE LANDFILL EXPANSION" PROVIDED BY SURVEYORS ENGINEERS AND PLANNERS INC., DATED FEBRUARY 1, 2018

AutoCAD SHX Text
GENERAL MAP REFERENCE

AutoCAD SHX Text
GROUNDWATER WELL, METHANE PROBE, & GEOLOGIC LEGEND

AutoCAD SHX Text
PZ-24

AutoCAD SHX Text
(DATA COLLECTED BETWEEN 3-9-2010 AND 1-3-2019)

AutoCAD SHX Text
GROUNDWATER FLOW DIRECTION



 
 Class Two C&D Landfill Expansion Permit 
 

   

 Greenpointe Landfill 

 

  
October 2019 

 41 

6.5 Annual Progress Report 

Wasteco, Inc. will submit an annual progress report, in a format approved by 

the Department, for the fiscal year beginning on July 1 and ending June 30.  The 

report will be submitted to the Department on or before October 1, and will include 

the following information: 

a) The actual weight of C&D debris received per month;  

b) A description of the capacity of the C&D landfill used in the previous 

fiscal year; 

c) The remaining permitted capacity of the C&D landfill. 

Wasteco, Inc. will maintain this information for a period of not less than five (5) 

years. 

6.6 Permit Review 

Six (6) months prior to the Department review of the facility’s permit, in 

accordance with Section I of Solid Waste Regulation R.61-107.19 – Part IV, 

Wasteco, Inc. will submit a topographic survey map of the site that illustrates the 

contours at the beginning and the end of the period since the last permit review.  
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7.0 CLOSURE 

7.1 Final Cover Application 

Within one (1) month following the last receipt of C&D debris at the C&D 

Landfill, the application of the final cover will begin.  A minimum of two (2) feet 

of earthen material will be placed over the debris with a minimum three percent 

(3%) but no greater than five percent (5%) surface slope.  The cover on the side 

slopes will not exceed three (3) horizontal feet to one (1) vertical foot.  The 

maximum area requiring final cover will be a total of approximately forty seven 

(47) acres.  Unless otherwise approved by the Department, the application of the 

final cover will be completed within six (6) months of the last receipt of C&D debris 

at the landfill.  Wasteco, Inc. will maintain the integrity of the final cover.  

7.2 Grassing 

The finished surface of the final cover of the C&D Landfill will be seeded to 

provide vegetative cover on the landfill cap (Table 2).  Areas ready for planting 

between August 16 and February 28 shall be planted with a temporary cover of 

Schedule No. 2.  At the acceptable seasons for planting Schedule No.1, the turf 

shall be destroyed by reworking the soil, and Schedule No. 1 seeding established 

as specified herein.  Use Rate A on slopes of 5’ horizontal to 1’ vertical in height 

and use Rate B on slopes less than 5’ horizontal and 1’ vertical. 

The total pounds of seed per acre are the sum total shown for all varieties of seed 

opposite the planting dates. Prior to seeding, lime will be added at the rate of 1,000 

pounds per acre and fertilizer (4-12-12) will be added at the rate of 500 pounds per 

acre, or as otherwise determined necessary by soil tests.  

7.3 Signage 

Within five (5) days of closure of the C&D Landfill, Greenpointe will post 

signs at the landfill entrance stating the C&D landfill is no longer in operation 

7.4 Verification of Closure 

Upon closure of the Greenpointe C&D Landfill, and within ten (10) days of 

the completion of grading and seeding activities, a professional engineer licensed 
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in the State of South Carolina will submit to the Department verification that the 

Greenpointe C&D Landfill has been properly closed in accordance with the 

requirements of Solid Waste Regulation R.61-107.19 Part IV, and the facility’s 

permit.  The certification will include thickness measurements of the final cover at 

a rate of one (1) per 10,000 square feet.  

7.5 Corrective Action Plan 

If environmental problems associated with the Greenpointe C&D Landfill 

are detected and confirmed by the Department, Wasteco, Inc. will submit to 

SCDHEC for review and approval, a corrective action plan and a schedule of 

compliance for implementing the plan. 

7.6 Record of Facility 

Within thirty (30) days of SCDHEC’s approval of final closure, Wasteco, 

Inc. will submit to the local authority with jurisdiction over land use and to 

SCDHEC, a plat showing the final boundaries of the waste disposal area of the 

closed landfill including the latitude and longitude, and a record of the type, 

location, and quantity of solid waste disposed of at the facility.  Wasteco, Inc. will 

record a notation on the deed for the Greenpointe C&D landfill property that will 

perpetually notify any potential purchaser of the property that the land or a portion 

thereof has been used for disposal of solid waste. A copy of the revised deed will 

be forwarded to SCDHEC.  
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8.0 POST CLOSURE CARE PLAN 

8.1 General 

Following the closure of the Greenpointe C&D Landfill, Wasteco, Inc. will 

provide post closure care for the facility.  The property will be managed as open 

green space during post closure, which will not affect the integrity of the final 

cover.  The contact office for the post closure period will be as follows: 

     Wasteco, Inc. 

     510 Hamlin Rd. 

     Easley, SC 29642 

     Telephone: (864) 233-0100 

8.2 Inspection and Maintenance of Final Cover 

Quarterly visual inspections of the C&D Landfill cap will occur during the 

post closure care period.  These inspections are to evaluate the landfill for signs of 

settlement, lack of vegetative cover, and presence of possible erosion area.  

Wasteco, Inc. personnel will conduct these inspections.  Inspections may also be 

conducted after significant rainfall events to evaluate erosion.  All areas of concern 

will be corrected within thirty (30) days so that the integrity and effectiveness of 

the final cover is maintained.  In addition, grassed areas will be mowed on an as-

needed basis, to facilitate visual inspections of the landfill cap. 

8.3 Inspection and Maintenance of Stormwater/Sediment Controls 

Quarterly visual inspection of the stormwater/sediment controls will be 

conducted. Inspections will also be conducted after significant rainfall events to 

evaluate erosion and sedimentation.  The inspections will include the 

stormwater/sediment detention basins, ditches and letdown channels, at a 

minimum.  The stormwater/sediment basin is to be excavated upon the 

accumulation of two (2) feet of sediment in the bottom of the basin.  All areas of 

concern will be corrected within thirty (30) days so that the integrity and 

effectiveness of the stormwater/sediment controls are maintained.  
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WATERS OF THE US SKETCH
Alliance Consulting Engineers, Inc.
Greenpointe Landfill Expansion JWD
500 Hamlin Road, Easley, Anderson County, SC
65U-0176 
Anderson County GIS & F&R

SUBJECT SITE

Jurisdictional Wetland 1

Jurisdictional pRPW 

Tributary 4 (Pickens Creek)

Jurisdictional pRPW 

Tributary 1

Jurisdictional pRPW 

Tributary 2

Jurisdictional Wetland 2

Jurisdictional pRPW 

Tributary 3

DP-6

DP-5

DP-4

DP-3

DP-2

DP-1

FROEHLING & ROBERTSON, INC.

ENGINEERING  ENVIRONMENTAL  GEOTECHNICAL
18 Woods Lake Road

Greenville, South Carolina I USA
T 864.271.2840 I F 864.271.8124

Project Acreage:  212.46 Acres

Upland Acreage:  203.8 Acres

WOUS Acreage: 8.66 Acres

Jurisdictional pRPW Tributary 1: 317.3 Linear Feet / 0.04 Acres

Jurisdictional pRPW Tributary 2:  773.8 Linear Feet / 0.04 Acres

Jurisdictional pRPW Tributary 3:   179.0 Linear Feet / 0.02 Acres

Jurisdictional pRPW Tributary 4 (Pickens Creek):   3400.8 Linear Feet / 1.58 Acres

Jurisdictional pRPW Tributary 5:   72.8 Linear Feet / 0.01 Acres

Jurisdictional Wetland Area 1:  3.23 Acres

Jurisdictional Wetland Area 2:  3.74 Acres

Jurisdictional pRPW 

Tributary 5



































Wasteco, Inc.
Greenpointe Class II Construction and Debris Landfill Volume Calculations

for Anderson County, South Carolina

Total 42,115,464 CF Total 18,372,555 CF
Total 1,559,832 CY Total 680,465 CY

COVER VOLUME- based on contours created to approximate Permited Grade Plan COVER VOLUME- based on contours created to approximate Permited Grade Plan

336,079 SF 453,060 SF
672,158 CF 906,120 CF

698,532 SF 251,533 SF
1,397,064 CF 503,067 CF

413,500 SF 41,938 SF
826,999 CF 83,877 CF

94,683 SF
189,366 CF

31,686 SF
63,372 CF

3,148,959 CF 1,493,064 CF
116,628 CY 55,299 CY

C&D DISPOSAL VOLUME - TOTAL VOLUME reduced by COVER VOLUME C&D DISPOSAL VOLUME - TOTAL VOLUME reduced by COVER VOLUME

Total 38,966,505 CF Total 16,879,491 CF
Total 1,443,204 CY Total 625,166 CY

Fiscal Year
C&D Disposal

(in tons) Fiscal Year
C&D Disposal

(in tons)
2017 36,041 2017 36,041
2016 - 2016 -
2015 24,254 2015 24,254
2014 - 2014 -
2013 26,970 2013 26,970
2012 29,073 2012 29,073

TOTAL 116,338 TOTAL 116,338
** Data provided by SCDHEC Class II Landfill Annual Report for Fiscal Year ** Data provided by SCDHEC Class II Landfill Annual Report for Fiscal Year

Average Annual C&D Disposal Rate (in tons per year) = 29,085 Average Annual C&D Disposal Rate (in tons per year) = 29,085
Average Solid Waste Density (lbs per CY) = 1,200 Average Solid Waste Density (lbs per CY) = 1,200

Average Density 1,500 lbs per CY 2,500 lbs per CY Average Density 1,500 lbs per CY 2,500 lbs per CY
Remaining Total Solid Waste (in tons): 865,922 1,082,403 1,804,005 Remaining Total Solid Waste (in tons): 375,100 468,875 781,458

CELL 1 CELL 2
Life Expectancy (in years) 29.8 37.2 62.0 Life Expectancy (in years) 12.9 16.1 26.9

2-foot Cover over Lift 5 Surface =

Total Volume used as Cover

Surface Area of Lift 1 =
2-foot Cover over Lift 1 Surface =

Surface Area of Lift 2 =
2-foot Cover over Lift 2 Surface =

Surface Area of Lift 3 = Surface Area of Lift 3 =
2-foot Cover over Lift 3 Surface =2-foot Cover over Lift 3 Surface =

Surface Area of Lift 4 =
2-foot Cover over Lift 4 Surface =

Surface Area of Lift 5 =

Total Volume used as Cover
Total Volume used as CoverTotal Volume used as Cover

CELL 1 CELL 2

Surface Area of Lift 1 =
2-foot Cover over Lift 1 Surface =

Surface Area of Lift 2 =
2-foot Cover over Lift 2 Surface =

*Based on the previous compation rate 
of 1,200 lbs/CY in permitt LF2-001.

*Based on the previous 
compation rate of 1,200 
lbs/CY in permitt LF2-001.

GREENPOINTE CLASS TWO C&D LANDFILL CELL THREE LIFE EXPECTANCY CALCULATIONS
DATE: June 13, 2019

TOTAL VOLUME - based on ACAD surfaces created utilizing topographic survey data performed by F&S Surveyors, Engineers, & Planners, Inc. dated Febuary 8, 2017 as compared to permitted volumes as represented on 
the Greenpointe Class II Construction and Demolition Debris Landfill Final Grade vs Base Grade.

June 13, 2019
Project No. 16227-0004
Page 1 of 2 Prepared By: Alliance Consulting Engineers, Inc.
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Existing Buffer Map of the

+/- 212-Acre Greenpointe C&D Landfill in

Anderson County, South Carolina

N

Prepared by Alliance Consulting Engineers, Inc.

Project No.: 16227-0004

January 13, 2017

PZ-1

LEGEND

PIEZOMETER

SETBACKS

UNPAVED ROAD

GRAVEL AREA

BUILDINGS

TREE LINE

WOODED AREA

SEDIMENTATION BASIN

PROPOSED SEDIMENTATION BASIN

JURISDICTIONAL STREAM

100-YEAR FLOOD PLAIN

JURISDICTIONAL WETLANDS

1.  REFERENCE IS MADE TO ANDERSON COUNTY GIS DATED 2016.

2. FLOOD PLAIN DATA  PROVIDED BY FEMA FLOOD MAP

CATALOG DATED 2000.

3. REFERENCE IS MADE TO WETLANDS SKETCH PREPARED BY

FROHELING & ROBERTSON, INC. DATED JANUARY 5, 2017

NOTES:

AutoCAD SHX Text
0

AutoCAD SHX Text
( IN FEET )

AutoCAD SHX Text
500

AutoCAD SHX Text
250

AutoCAD SHX Text
500

AutoCAD SHX Text
1500



SITE

88

AUGUST 2017

GRAPHIC SCALE

1,000'

2,000' 4,000'0

N

GREENPOINTE CLASS TWO CONSTRUCTION AND

DEMOLITION DEBRIS LANDFILL EXPANSION IN

ANDERSON COUNTY, SOUTH CAROLINA

ZONING MAP

+/-  212 Acres

PREPARED BY:

ALLIANCE CONSULTING ENGINEERS, INC.

INFORMATION FROM:

USDA NRCS GEOSPATIAL DATA GATEWAY

ANDERSON COUNTY, SOUTH CAROLINA

DATED 2011

LEGEND











































































































































































































































TASK UNIT QUANTITY ANNUAL QUANTITY UNIT COST ESTIMATED ANNUAL 
COSTS

ESTIMATED COSTS FOR 
REMAINING TERM OF 

CARE PERIOD1

GROUNDWATER (Post-Closure 20 Year Period 2038 Through 2058*)
Semiannual Groundwater Class II C&D Sampling & Analysis EA 6 1 700.00$     4,000.00$                        114,000.00$                          
Semiannual Groundwater Class II C&D Monitoring Report EA 1 1 8,500.00$  8,500.00$                        228,500.00$                          
Annual Groundwater Class II C&D Sampling & Analysis EA 6 1 700.00$     4,000.00$                        114,000.00$                          
Annual Groundwater Class II C&D Monitoring Report EA 1 1 9,000.00$  9,000.00$                        251,000.00$                          
Repair/Replacement Groundwater Monitoring Well (1 Event Each) EA 2 1 5,000.00$  10,000.00$                      10,000.00$                            
Groundwater Subtotal 25,500.00$                      707,500.00$                          

INSPECTION OF MAINTENANCE AND COVER (THROUGH 2058)  
Maintenance of Cover (Mowing, Repair, and Re-vegetation) AC 30 2 335.00$     20,000.00$                      548,000.00$                          
Annual Visual Observation LS 1 1 1,000.00$  1,000.00$                        45,500.00$                            
I & M Subtotal 21,000.00$                      593,500.00$                          

OTHER ITEMS   
Annual NPDES Permitting (Sampling & Review) LS 1 1 3,500.00$  3,500.00$                        93,500.00$                            
Preliminary Engineering Report - NPDES Permit (1 Event) LS 1 1 6,000.00$  6,000.00$                        6,000.00$                              
Final Engineering Report - NPDES Permit (1 Event) LS 1 1 8,000.00$  8,000.00$                        8,000.00$                              
Erosion and Sediment Control LS 1 1 6,000.00$  6,000.00$                        160,000.00$                          
Stormwater Basin Maintenance EA 3 2 2,500.00$  15,000.00$                      411,000.00$                          
Other Items Subtotal 38,500.00$                      678,500.00$                          

SUBTOTAL 85,000.00$                      1,979,500.00$                       
Contingency 8,500.00$                        198,000.00$                          
TOTAL 93,500.00$                      2,177,500.00$                       

3.  Estimate associated with NDPES Permitting Services anticipates services being required until end of closure period for C&D Landfill through 2058 and does not include provisions for coordination and completion 
of additional services associated with permit limit exceedence.

Notes:

* Assuming a 30-Year Lifetime for the Landfill and that waste placement began in 2008. 

2.  Estimates are based on the current SCDHEC Regulation 61-107.19 effective May 23, 2008.
1.  Estimates account for fluctuations caused by inflation of 2-1/2% during the 20-year post closure care period beginning in 2038.

October 2, 2019

POST-CLOSURE CARE ESTIMATE
FOR THE

GREENPOINTE CLASS II C&D LANDFILL 
CELL ONE

Project No. 16227-0004
Prepared By: 

Alliance Consulting Engineers, Inc.



TASK UNIT QUANTITY ANNUAL QUANTITY UNIT COST
ESTIMATED ANNUAL 

COSTS

ESTIMATED COSTS FOR 

REMAINING TERM OF 

CARE PERIOD
1

GROUNDWATER (Post-Closure 20 Year Period 2051 Through 2071*)

Semiannual Groundwater Class II C&D Sampling & Analysis EA 4 1 1,300.00$   5,000.00$                        126,000.00$                          

Semiannual Groundwater Class II C&D Monitoring Report EA 1 1 14,000.00$ 14,000.00$                      314,500.00$                          

Annual Groundwater Class II C&D Sampling & Analysis EA 4 1 1,300.00$   5,000.00$                        126,000.00$                          

Annual Groundwater Class II C&D Monitoring Report EA 1 1 15,000.00$ 15,000.00$                      346,000.00$                          

Repair/Replacement Groundwater Monitoring Well (1 Event Each) EA 2 1 5,000.00$   10,000.00$                      10,000.00$                            

Groundwater Subtotal 39,000.00$                      912,500.00$                          

INSPECTION OF MAINTENANCE AND COVER (THROUGH 2071)  

Maintenance of Cover (Mowing, Repair, and Re-vegetation) AC 18 2 550.00$      20,000.00$                      453,000.00$                          

Annual Visual Observation LS 1 1 3,000.00$   3,000.00$                        63,000.00$                            

I & M Subtotal 23,000.00$                      516,000.00$                          

OTHER ITEMS   

Annual NPDES Permitting (Sampling & Review) LS 1 1 3,500.00$   3,500.00$                        129,000.00$                          

Preliminary Engineering Report - NPDES Permit (1 Event) LS 1 1 6,000.00$   6,000.00$                        6,000.00$                              

Final Engineering Report - NPDES Permit (1 Event) LS 1 1 8,000.00$   8,000.00$                        8,000.00$                              

Erosion and Sediment Control LS 1 1 6,000.00$   6,000.00$                        220,500.00$                          

Stormwater Basin Maintenance EA 3 2 3,500.00$   21,000.00$                      566,500.00$                          

Other Items Subtotal 23,500.00$                      930,000.00$                          

SUBTOTAL 85,500.00$                      2,358,500.00$                       

Contingency 8,500.00$                        236,000.00$                          

TOTAL 94,000.00$                      2,594,500.00$                       

POST-CLOSURE CARE ESTIMATE

FOR THE

GREENPOINTE CLASS II C&D LANDFILL 

CELL TWO

October 2, 2019

Notes:

1.  Estimates account for fluctuations caused by inflation of 2-1/2% during the 20-year post closure care period beginning in 2051.

2.  Estimates are based on the current SCDHEC Regulation 61-107.19 effective May 23, 2008.

3.  Estimate associated with NDPES Permitting Services anticipates services being required until end of closure period for C&D Landfill through 2071 and does not include provisions for coordination and completion 

of additional services associated with permit limit exceedence.

* Assuming a 13-Year Lifetime for the Landfill and that waste placement will begin in 2038. 

Project No. 16227-0004

Prepared By: 

Alliance Consulting Engineers, Inc.



Greenpointe Construction and Demolition Debris Landfill (Cell 1)
Preliminary Cost Estimate

Anderson County
South Carolina

No. Quantity Unit Item Description Total
1 78,000 SY Fine Grading Cover Slopes $5.00 390,000$                  
2 760 LF 12" HDPE Pipe (Single Wall) $40.00 30,400$                    
3 200 SY Outlet Protection $60.00 12,000$                    
4 78,000 SY Erosion Control Matting $3.00 234,000$                  
5 30 AC Grassing $3,500.00 105,000$                  

Subtotal: 771,400$                  
Contingency: 73,100$                    

Surveying: 17,500$                    
Engineering Design: 78,000$                    
Bidding and Award: 7,500$                      

 Construction Administration/Observation: 62,000$                    
Total: 1,009,500$               

Notes:

Unit Price

4. Total cost values based on assumption of yearly inflation rate of 2-1/2%.
3. The costs included within are for both labor and materials.

2. Unit cost for earthwork assumes that finish grade elevations will be within one (1) foot of permitted elevations and that 
no import or removal of material is necessary. 

C&D Landfill Cell One - Closure

1. All costs are 2019 costs based on $53/barrel for crude oil.

5. Remaing life expectancy of C&D Landfill is approximately nineteen (19) years.

October 2, 2019
Project No.16227-0004
Page 1 of 1

Prepared By:
Alliance Consulting Engineers, Inc.



Greenpointe Construction and Demolition Debris Landfill (Cell 2)
Preliminary Cost Estimate

Anderson County
South Carolina

No. Quantity Unit Item Description Total
1 50,000 SY Fine Grading Cover Slopes $5.00 250,000$                  
2 280 LF 12" HDPE Pipe (Single Wall) $40.00 11,200$                    
3 125 SY Outlet Protection $60.00 7,500$                      
4 50,000 SY Erosion Control Matting $3.00 150,000$                  
5 18 AC Grassing $3,500.00 63,000$                    

Subtotal: 481,700$                  
Contingency: 45,800$                    

Surveying: 17,500$                    
Engineering Design: 50,000$                    
Bidding and Award: 4,500$                      

 Construction Administration/Observation: 40,000$                    
Total: 639,500$                  

Notes:

C&D Landfill Cell Two - Closure
Unit Price

1. All costs are 2019 costs based on $53/barrel for crude oil.
2. Unit cost for earthwork assumes that finish grade elevations will be within one (1) foot of permitted elevations and that 
no import or removal of material is necessary. 
3. The costs included within are for both labor and materials.
4. Total cost values based on assumption of yearly inflation rate of 2-1/2%.
5. Remaing life expectancy of C&D Landfill is approximately thirteen (13) years.

October 2, 2019
Project No. 16227-0004
Page 1 of 1

Prepared By:
 Alliance Consulting Engineers, Inc.
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1.0 PROJECT INFORMATION 

The existing Greenpointe Class 2 Landfill is located on about nine miles north of Williamston, at 500 Hamlin 
Road in Anderson County, South Carolina (Figure 1). The landfill is identified as South Carolina Solid Waste 
Permit #LF2-00001. Greenpointe Landfill, LLC (GPL) operates the landfill and is currently evaluating the 
possibility of an expansion outside the existing approximate 20-acre landfill footprint. The proposed 
expansion areas consist of approximately 8 acres located adjacent to the west of the side of the current 
landfill area (Expansion Area A) and approximately 15 acres located roughly 500-feet to the east of the 
current landfill area (Expansion Area B). The proposed expansion areas were not part of the facility’s 
original solid waste permit.  The proposed expansion will result in a total landfill area of approximately 43 
acres (Figure 2). The proposed expansion footprint and base grades have been preliminarily designed by 
Alliance Consulting Engineers (Alliance). The new landfill footprint would include two new sediment 
ponds and a new, approximately 23-acre soil borrow area.    
 
Previous geological studies performed at the site include: 

• Construction, Demolition, and Land Clearing Debris Landfill Plan for the Greenpointe C&D 
Landfill Site, Revision 3, Davis & Floyd Inc., May 2008. 

• Groundwater Detection Monitoring Plan, David & Floyd Inc., August 2009. 
• Revised Groundwater Detection Monitoring Plan, HRP Associates Inc., April 2015.  
• Semiannual Groundwater Monitoring Reports, March 2010-Present. 

 
A Site Hydrogeologic Characterization Study Work Plan (Work Plan), dated September 20, 2017 was 
prepared by BLE to address SCDHEC Regulation R.61-107.19, Part IV [Class 2 Landfills], Subpart B 
[Locations Restrictions] and portions of D [Design Criteria].  The Work Plan included the proposed scope 
of work, general methodologies, and boring layout for this detailed site hydrogeologic characterization 
report contained herein.  SCDHEC approved the hydrogeological Work Plan on October 17, 2017 (see 
Appendix A). 
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2.0 GEOLOGIC SETTING AND LITERATURE REVIEW 

2.1 Regional Geology 

The subject site is located within the Inner Piedmont Belt of the Piedmont Physiographic Province 
(Piedmont) and is generally characterized by weathered residual material overlying crystalline bedrock that 
occurs in northeast-southwest trending geologic belts.  The bedrock in the area of the site consists primarily 
of migmatitic granitoid gneiss (Horton and Dicken 2001).   
 
The typical residual soil profile in the Piedmont consists of clayey and silty soils near the surface, where 
soil weathering is more advanced.  The residual soil profile generally becomes coarser with depth.  The 
near surface clayey and silty soils are underlain by micaceous sandy silts and silty sands.  Residual soil 
zones develop by the in-situ chemical weathering of bedrock and are commonly referred to as “saprolite.”  
Saprolite usually consists of sand with lesser amounts of silt, clay, and large rock fragments.  The thickness 
of the saprolite in the Piedmont ranges from a few feet to more than 100 feet. 
 
A transitional zone of partially weathered rock is normally found below the saprolite and overlying the 
parent bedrock.  Partially weathered rock is defined, for engineering purposes, as residual material with 
standard penetration resistance (ASTM 1586) in excess of 100 blows per foot (bpf).  Fractures, joints, and 
the presence of less resistant rock types facilitate weathering.  Consequently, the profile of the partially 
weathered rock and hard rock is quite irregular and erratic, even over short horizontal distances.  Also, it is 
not unusual to find lenses and boulders of hard rock and zones of partially weathered rock within the soil 
mantle, well above the general bedrock level. 

2.2 Regional Hydrogeology 

Groundwater in the Piedmont usually occurs as unconfined, water-table aquifers in four primary geologic 
zones:  1) alluvial soils deposited in flood plains of streams and rivers; 2) residual soil (saprolite); 3) 
partially weathered rock; and 4) fractured bedrock (Horton and Zullo 1991).  These zones are typically 
interconnected through open fractures and pore spaces.  The configuration of the water-table aquifer 
generally resembles the local topography. 
 
In the alluvial/residual soil and partially weathered rock zones, groundwater is stored within the pore spaces 
and is released to the underlying bedrock through gravity drainage.  Groundwater within the bedrock zone 
occurs primarily in fracture voids.  Generally, fractures within the bedrock are very small, but may extend 
to several hundred feet and may intersect other fractures forming complex, interconnected fracture 
networks. 
 
Infiltration of precipitation to recharge the water-table aquifer is primarily affected by rainfall intensity and 
duration, soil characteristics (lithology), pre-existing soil moisture conditions, temperature (evaporation), 
plant uptake (transpiration), and separation between ground surface and the unconfined water-table.  
Seasonal high water-tables are typically observed during the late winter and early spring months of the year 
when maximum infiltration efficiency occurs due to lower temperatures and less plant transpiration (i.e. 
many plants are dormant).  Seasonal low water-tables are typically observed during the summer and fall 
months when minimum infiltration efficiency occurs due to higher temperatures and greater plant 
transpiration. 



 
 

Greenpointe Class 2 Landfill     May 16, 2019 
Site Hydrogeologic Characterization Report – Expansion Area  BLE Project No. J18-11684-02 
 

3 of 13 
 

2.3 Physiographic and Topographic Setting 

The topography of the site generally consists of rolling hills and ravines.  The highest site elevations, which 
are approximately 900 feet above mean sea level (msl), are located in the northern portion of the existing 
landfill. In the proposed expansion area, the highest elevations (860 feet msl) are located in northeastern 
corner of the proposed expansion (USGS Topographic Maps, 7.5 Minute Series, Easley, Five Forks, 
Liberty, and Piercetown Quadrangles). The lowest site elevations, which are about 800 feet msl, are located 
in the central southern portion of the Site, in a wetland area (U.S. Department of Interior, National Wetland 
Inventory Map).  The total relief across the site is approximately 100 feet.   
 
The site is primarily covered by hardwood and pine timber of varying ages and logging trails extend 
throughout the site along the higher elevations and ridgelines.  The surface drainage pattern at the site is 
generally composed of short, linear, interconnected drainage features which drain primarily toward the 
center of the Site, between the existing Class 2 landfill and the proposed expansion area.  The flow 
converges into an unnamed tributary in the center of the site that flows southward toward Pickens Creek. 
The site is located within the Three and Twenty Creek Watershed, which is ultimately part of the Savannah 
River Basin (SCDHEC Bureau of Water, Watershed Atlas).   

2.4 Soil Survey 

Soil survey data for the site prepared by the United States Department of Agriculture (USDA) and Natural 
Resources Conservation Service (NRCS) were reviewed to obtain additional information on the surficial 
soils at the proposed expansion site. The dominant soil series present across the site are Cecil, Hiwassee, 
Wilkes, and Cataula.  The following Soil Series information was obtained from the USDA Soil Survey  of 
Anderson County, South Carolina, along with the official soil series descriptions 
(http://soils.usda.gov/technical/classification.html).   
 
The Cecil Series consist generally of well drained, moderately permeable sandy loam and clay soils that 
occur on ridges and side slopes of the Piedmont uplands.  These soils are formed in residuum that is derived 
from the weathering of felsic, igneous, and high-grade metamorphic rocks.  Slopes typically range from 0 
to 25 percent. 
 
The Hiwassee Series consists generally of very deep, well drained soils on high stream terraces in the 
Piedmont. These soils formed in old alluvium derived from felsic and mafic rocks. Slopes range from 0 to 
25 percent.  
 
The Wilkes Series consist generally of well drained, moderately to low permeable sandy loam, clay, and 
clay loam soils that occur in the uplands of the Piedmont.  These soils are formed in residuum that is derived 
from the weathering of intermediate and mafic crystalline rocks.  Slopes typically range from 4 to 60 
percent.     
 
The Cataula Series soils consist primarily of moderately well drained, low permeable sandy loam and clay 
underlain by sandy clay loam and clay loam at depth, are formed in residuum that is derived from the 
weathering of metamorphic and igneous rocks of the Piedmont. Catuala Series soils are characterized by 
dense, brittle, horizontal layers of alternating sandy clay loam and clay loam present from approximately 
27 to 55 inches below ground surface (at the type section) and are often cross-cut by vertical strata of clay 
and clay loam.  Slopes typically range from 2 to 25 percent.   
 

http://soils.usda.gov/technical/classification/%20osd/index.html
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3.0 FIELD INVESTIGATION METHODOLOGY 

A Site Hydrogeologic Characterization Study Work Plan (Work Plan), dated September 20, 2017 was 
prepared by BLE to address SCDHEC Regulation R.61-107.19, Part IV [Class 2 Landfills], Subpart B 
[Locations Restrictions] and portions of D [Design Criteria].  The Work Plan included the proposed scope 
of work, general methodologies, and boring layout for this detailed site hydrogeologic characterization 
report contained herein.  SCDHEC approved the hydrogeological Work Plan on October 17, 2017 (see 
Appendix A). 
 
A discussion of the project investigative methodology is provided below.  The field activities reported 
below were performed under the direction of a South Carolina licensed geologist. 

3.1 Area Reconnaissance 

An area reconnaissance was performed by Alliance Consulting Engineers (Alliance). The reconnaissance 
included areas within 1,000-feet of the facility boundary to locate residences, day-care centers, schools, 
churches, hospitals, and publicly-owned parks. Additionally, the reconnaissance included the location of 
public and private drinking water supplies, including reservoirs and wells within 100-feet of the site 
boundaries. 

3.2 Site Reconnaissance 

A BLE geologist traversed the site on foot monthly between January 2018 and January 2019 to observe 
springs, drainage features, rock outcrops, and other features that may affect site suitability or the ability to 
monitor groundwater quality effectively at the site.   

3.3 Groundwater Investigation 

Twelve (12) new piezometers (PZ-14 through PZ-25) were installed in the proposed expansion area 
between December 4, 2017 through March 23, 2018 to monitor water table elevations and further 
characterize the study area hydrogeology. These are in addition to eleven (11) pre-existing piezometers 
associated with the existing Class 2 landfill. Boring logs for the newly installed piezometers are provided 
in Appendix B. Survey information is presented on Table 1 and piezometer construction details are 
summarized on Table 2. 
 
Water levels were measured in the twelve (12) new piezometers and nine (9) of the eleven (11) pre-existing 
piezometers on a monthly basis from January 2018 through January 2019. The two (2) pre-existing 
piezometers that were not sampled had been abandoned prior to March 2010. The historical groundwater 
levels are summarized on Table 3. 
 
Field permeability (slug) tests were performed on five (5) piezometers in the expansion area to measure the 
in situ hydraulic conductivity of different units of the water table aquifer.  Slug test data are presented in 
Appendix C and are summarized on Table 4. 
 
To determine if the unnamed on-site stream is discharging or recharging four (4) piezotubes (PT-1 through 
PT-4) were installed in the streambeds to observe baseflow discharges. The piezotubes consist of 3/4-inch 
inside diameter (1-inch outside diameter) galvanized steel pipe with an expendable tip. The piezotubes were 
driven using a manual hammer approximately two feet below the base of the stream channel. Once the 
desired depth was reached, the piezotube was retracted approximately 1/4-foot. Then a steel rod was 
inserted through the piezotube to the top of the expendable tip. The expendable tip was then dislodged from 
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the base of the piezotube by hammering the steel rod.  The bottom of the piezotube was thereby exposed, 
allowing the inflow of groundwater.  The steel rod was then removed and the piezotube was checked to 
make sure that groundwater had entered the piezotube. After the water levels had stabilized, the water 
elevation inside the tubes was compared to the stream water elevation and ground elevation outside the 
tubes to determine that the streams are recharging or discharging. 
 
The piezometers and piezotubes are only for investigation use and not intended be part of the permanent 
groundwater monitoring system.  Prior to cell construction, the piezometers may be abandoned in 
accordance with applicable SCDHEC regulations. 

3.4 Soil Laboratory Testing 

Laboratory tests were conducted to confirm the field classifications and quantify pertinent engineering soil 
properties.  Soil samples were collected using split-spoon samplers, Shelby tubes (undisturbed), and from 
the auger cuttings (bulk samples).  The laboratory tests were performed in general accordance with 
applicable ASTM specifications, where available.  Brief descriptions of the test procedures are included in 
Appendix D.  Soil laboratory results are included in Appendix D and are summarized in Table 5. 
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4.0 RESULTS OF INVESTIGATION 

4.1 Area Reconnaissance 

An area reconnaissance was performed by Alliance and will be submitted under a separate cover. At the 
time of this report, Alliance has not notified BLE of any residences, day-care centers, schools, churches, 
hospitals, or publicly-owned parks within 1,000-feet of the facility boundary. In addition, BLE has not been 
notified of any public or private drinking water supplies, including reservoirs and wells within 100-feet of the 
site boundaries. 

4.2 Subsurface Conditions 

Twelve (12) new soil test borings (PZ-14 through PZ-25) were performed on the expansion area. In general, 
the borings were advanced between 14 and 40 feet below the ground surface. Auger refusal was encountered 
in one boring, PZ-24, at a depth of 14 feet below ground surface. The soils encountered while drilling were 
alluvial sediments or residual soils derived from the in-place chemical weathering of the underlying gneiss 
and schist bedrock in the surrounding region.   
 
Alluvial soils are present along the floodplain of the unnamed tributary in the center of the site, which 
defines the western boundary of the expansion area.  Where encountered during drilling (PZ-14 and PZ-
15), these soils consisted of very soft and very micaceous sandy-silt.  Field and laboratory USCS 
classifications of these soils are SM and SC-SM.  Where encountered, this component ranges in thickness 
from 3.0 to 4.0 feet.  Standard penetration resistance values (N-values) range from weight of the hammer 
to 1, indicating a very loose average consistency.   
 
The shallow residual soil component consists of slightly micaceous sandy-silts, silty-sand, clayey-sand, and 
high plasticity clays.  Field and laboratory USCS classifications of these soils are SM, SC, MH, CH, and 
SW-SM.  The shallow residual soil component grades with depth into a deeper residual soil component that 
is coarser-grained, less plastic, micaceous sandy-silt, sandy-silty-clay and silty-sand, which extends to the 
borehole termination depth or the depth of the partially weathered rock and/or auger refusal.  Field and 
laboratory USCS classifications of these soils are mostly CL and SM.  N-values for residual soils were 13 
or less, indicating a loose average consistency. 
 
Subsurface geology in the proposed expansion area is shown on three cross sections designated A-A', B-B' 
and C-C’ (Figure 5, Figure 6 and Figure 7). Soil boring logs showing visual descriptions of the soil strata 
encountered are included in Appendix B.   

4.3 Soil Laboratory Testing Results 

Laboratory testing of soil samples was performed to measure pertinent engineering and hydrogeologic 
parameters.  Four (4) undisturbed (Shelby tube) samples and 10 split spoon samples were tested in the 
laboratory.  The test results are summarized on Table 5 and the test procedures and data sheets are included 
in Appendix D.  Laboratory results of the different soil components are described below. 
 
Testing results of the samples collected from the alluvial component consisted of: 

• Natural moisture content values ranging from 15.4 to 53.3 percent; 
• Liquid Limit (LL) values ranging from 21 to 55; 
• Plasticity Index (PI) values ranging from 5 to 6; 
• Average gravel, sand, silt, and clay contents of 0.8, 68.7, 15.8, and 14.6 percent, respectively; 
• Total porosity values ranging from 40.8 to 41.9 percent; and 
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• Effective porosity values ranging from 18.6 to 19.1 percent. 
 
Testing results of the samples collected from the shallow residual soil component consisted of: 

• Natural moisture content values ranging from 7.3 to 39.8 percent; 
• LL values ranging from 35 to 83; 
• PI values ranging from 2 to 45; 
• Average gravel, sand, silt, and clay contents of 0.9, 52.3, 15.2, and 31.6 percent, respectively; 
• Hydraulic conductivity values ranging from 9.8 x 10-7 to 8.1 x 10-4 cm/sec; 
• Total porosity values ranging from 35.1 to 57.2 percent; and 
• Effective porosity values ranging from 19.5 to 26.6 percent. 

 
Testing results of the samples collected from the deeper residual soil component consisted of: 

• Natural moisture content values ranging from 32.6 to 41.2 percent; 
• LL values ranging from 39 to 49; 
• PI values ranging from 6 to 14; 
• Average gravel, sand, silt, and clay contents of 0.4, 56.7, 28.6, and 14.3 percent, respectively; 
• Total porosity values ranging from 42.3 to 48.9 percent; and 
• Effective porosity values ranging from 18.6 to 26.6 percent. 

4.4 Site Hydrogeology  

Twelve (12) new piezometers and four (4) new piezotubes were installed on the expansion area at locations 
shown on Figure 3.  Additionally, there are nine (9) pre-existing piezometers associated with the existing 
Class 2 landfill. The water-table aquifer consists of the residual saprolitic soil.  In the lower elevation areas 
the thin alluvial sediments in the drainages also makeup a small portion of the water table aquifer. These 
units are hydraulically connected and thus comprise a single unconfined aquifer, although recharge rates, 
flow rates and storativity differ between the units based on the unique geologic conditions of each zone. 
The configuration of the water table surface is a subdued replica of the ground surface (Figure 3).  
Generally, shallow groundwater flows toward the south. A description of the hydrogeologic conditions at 
the site is provided below. 

4.4.1 Precipitation Data and Seasonal Groundwater Level Trends 

The relationship between precipitation and groundwater level trends at the site was evaluated from 2010 to 
2018.  Historical groundwater elevations are summarized in Table 3.  The following sources of data were 
used to evaluate the seasonal high water level at the site: 
 
1. Historical National Oceanic and Atmospheric Administration (NOAA) precipitation data were obtained 

to establish seasonal trends for the Anderson County area (https://www.ncdc.noaa.gov/cdo-
web/datasets.html); 

2. Historical water level measurements from March 2010 to January 2019 from piezometers for the 
existing landfill and expansion area.  

 
Historical NOAA monthly precipitation data were obtained from weather station US1SCP0014 for the 
period of January 2013 through December 2018 and are summarized in Appendix E.  The data are 
summarized seasonally such that January-March represents winter, April-June represents spring, July-
September represents summer, and October-December represents fall.   
 

https://www.ncdc.noaa.gov/cdo-web/datasets.html
https://www.ncdc.noaa.gov/cdo-web/datasets.html
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Based on the NOAA precipitation data, the winter and spring months experienced the most precipitation in 
the general area of landfill.  Additionally, the winter and spring months typically experience maximum 
water infiltration efficiency to recharge the uppermost aquifer because the effects of evapotranspiration are 
limited (i.e., cooler weather and less plant uptake). Because of these natural trends, the amount of 
groundwater recharge and subsequent increase in the water table level is typically greatest during winter 
and spring months of January through June. 

4.4.2 Water Table Elevation and Groundwater Flow Direction 

Groundwater level elevations were measured in the new piezometers and piezotubes on the expansion area 
and the piezometers around the existing landfill from January 2018 to January 2019 (Table 3).  In addition, 
semi-annual groundwater elevations measurements from March 2010 to September 2017 for piezometers 
around the existing landfill are also provided on Table 3. A Composite High Groundwater Potentiometric 
Surface Map (Figure 4) was prepared representing the composite potentiometric surface of the highest 
groundwater elevation measured from each piezometer, monitoring well, and piezotube from March 2010 
to January 2019. 
 
The groundwater elevation varied across the site from a minimum elevation of 795.86 feet above msl (PZ-
4) in September 2018 to 839.39 feet above msl (PZ-20) in January 2019. Of the 25 groundwater measuring 
points (21 piezometers and 4 piezotubes) all but four of them (PZ-1, PZ-24, PT-2, and PT-3) had their 
highest recorded groundwater elevation during the January 2019 sampling event.  
 
Groundwater at the existing landfill site and the expansion area flows toward the south and has a 
configuration similar to natural topography as indicated on the January 3, 2019 potentiometric surface map 
(Figure 3).  Overall, there is a north-south trending topographic low traversing through the center of the 
site.  Likewise, groundwater flows from the current landfill and the proposed expansion area toward the 
center of the site. 
 
Groundwater flow is through the soil matrix, the weathered fracture openings, and the bedrock fractures. 
Recharge to the unconfined aquifer occurs at the higher elevations.  Based on the data collected from the 4 
piezotubes, groundwater discharge occurs on site into the perennial streams and wetlands.  

4.4.3 Influences to Groundwater Levels 

Natural influences on groundwater levels at the site are a result of the combined effects of precipitation and 
evapotranspiration. Seasonal high-water levels typically occur during the late winter and spring months, 
and seasonal low water levels typically occur during the fall months. 
 
Currently, no manmade activities exist on the expansion area that could significantly influence the 
groundwater levels in the uppermost aquifer. As landfill cell construction proceeds onto the expansion area, 
groundwater infiltration and recharge to the water table aquifer will be limited, resulting in lower 
groundwater levels.  

4.4.4 Hydraulic Coefficients and Groundwater Flow Velocity 

The velocity of groundwater flow is derived from the equation (Fetter 2001): 
 

en
KiV =  

Where  
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 V is the flow velocity; 
 K is the hydraulic conductivity; 
 i is the hydraulic gradient; and  
 ne is the effective porosity. 
 
Estimated values for these parameters are provided below and summarized on Tables 4, 5, and 6. 

4.4.4.1 Hydraulic Conductivity 

Hydraulic conductivity is defined as the ability of the aquifer material to conduct water under a hydraulic 
gradient.  Five (5) slug tests were performed in piezometers in the expansion area (PZ-15, PZ-16, PZ-18, 
PZ-20, and PZ-23) to measure the in situ hydraulic conductivity of the water-bearing zone of the water-
table aquifer (Table 4).  The slug test results were evaluated using the Bouwer and Rice Method (1976) for 
partially-penetrating wells in an unconfined aquifer (Appendix C).   
 
Based on the slug test results from across the expansion area, hydraulic conductivity measurements range 
from 2.67 x 10-5 cm/sec (PZ-18) to 1.10 x 10-3 cm/sec (PZ-23). 

4.4.4.2 Hydraulic Gradient 

The hydraulic gradient is determined by dividing the difference in potentiometric head elevations at two 
locations by the horizontal distance between those locations along the direction of groundwater flow.  
Hydraulic gradients were measured from the January 3, 2019 water level measurements (Figure 3).   
 
The steepest hydraulic gradient measured in the study area is approximately 0.065 ft/ft (near PZ-17 and PZ-
18) and the shallowest hydraulic gradient measured in the study area is approximately 0.021 ft/ft (near PZ-
11 and PZ-12).  

4.4.4.3 Effective Porosity and Specific Yield 

Effective porosity is the volume of void spaces through which water or other fluids can travel in soil divided 
by the total volume of the soil.  Effective porosity can be assumed to be approximately equal to specific 
yield.  Specific yield is defined as the ratio of the volume of water that drains from saturated sediment 
owing to the attraction of gravity to the total volume of soil.  The laboratory grain size analyses were used 
to derive values for specific yield and effective porosity (Table 5 and Appendix D). 
 
Based on soil laboratory data and published geologic literature, effective porosity measurements are as 
follows for the site: 
 

• 18.6% to 19.1% (average = 18.9%) in the alluvium; 
• 19.5% to 26.6% (average = 23.3%) in shallow residual soil; and 
• 18.6% to 19.5% (average = 19.1%) in the deep residual soil. 

4.4.4.4 Groundwater Flow Velocity 

Based on the hydraulic parameters and data provided above, the horizontal movement of groundwater 
across the site is approximately 0.0266 to 0.502 (average 0.0931) feet/day.  
 
The maximum and minimum values for each unit represent a range of values using available data.  Table 
6 summarizes the groundwater flow velocity calculations. 
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5.0 LOCATION RESTRICTIONS  

BLE has performed an evaluation of location restrictions as required by SCDHEC regulation R.61-107.19, 
Part IV [Class 2 Landfills], Subpart B [Location Restrictions] with regards to buffers and airport safety. 
The results of our evaluation are provided below and follow the indicated subheadings from the SCDHEC 
regulations. 

5.1 Buffer Zones 

5.1.1 Nearby Residences and Public Facilities  

“The boundary of the fill area shall not be located within 1,000 feet of any residence, school, day-care 
center, church, hospital, or publicly owned recreational park area. The Department will determine whether 
the new landfill or expansion of an existing landfill meets this requirement prior to the publication of the 
Notice of Intent to File a Permit Application pursuant to Part I, Section D.1 of this Regulation.” 
 
A vehicular reconnaissance was performed by Alliance along the roads within 1000 feet surrounding the 
Greenpointe Landfill and the proposed expansion area. It is BLE’s understanding that the reconnaissance 
did not locate any to locate residences, day-care centers, schools, churches, hospitals, or publicly-owned 
parks within 1,000-feet of the Greenpointe Landfill or the proposed expansion area. We understand that 
Alliance will provide documentation for this Rule separate from this report.  

5.1.2 Floodplains 

“A landfill located in a 100-year floodplain shall demonstrate that engineering measures have been 
incorporated into the landfill design to ensure the landfill will not restrict the flow of the 100-year flood, 
reduce the temporary water storage capacity of the flood plain, minimize potential for floodwaters coming 
into contact with waste, or result in the washout of solid waste so as to pose a hazard to human health or 
the environment.” 
 
Portions of Pickens Creek along the southern property boundary of the proposed expansion area are prone 
to the 100-year flood according to the Federal Emergency Management Agency.  Therefore, the design of 
the proposed waste disposal area will consider the location of the 100-year floodplain, and no landfill 
facilities or structures will be located in the 100-year floodplain. The approximate extent of the 100-year 
floodplain as defined by F&S Surveyors, Engineers and Planners, Inc. (F&S) is shown in Figure 3. 

5.1.3 Wetlands 

“The landfill shall be in compliance with applicable requirements concerning wetlands imposed by the U.S. 
Army Corps of Engineers, the U.S. Environmental Protection Agency, and the Department.” 
 
Two (2) wetland areas have been identified in the central portion of the Site, between the current landfill 
and the proposed expansion area. The design of the proposed waste disposal area will consider the wetland 
areas and maintain appropriate buffer setbacks, unless they can be mitigated. A map showing the 
approximate extent of the two wetland areas as defined by F&S is provided in Figure 3. 

5.1.4 Site Access 

“Access to the landfill shall be controlled through the use of fences, gates, berms, natural barriers, or 
other means to prevent promiscuous dumping and unauthorized access.” 
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Access to the active landfill area and the proposed expansion area is currently controlled to prevent 
unauthorized access. 

5.1.5 Property Boundaries 

“The boundary of the fill area shall not be located within 100 feet of any property line. An exemption may 
be issued by the Department upon receipt of written approval from adjacent property owners.” 
 
The design of the landfill waste units on the proposed expansion area will not be within the 100-foot limit 
from any property boundary not under control by the landfill. 

5.1.6 Surface Water Bodies 

“The boundary of the fill area shall not be located within 200 feet of any surface water that holds visible 
water for greater than six consecutive months, excluding drainage ditches, sedimentation ponds and other 
operational features on the site”. 
 
The design of the landfill waste units on the proposed expansion area will be closer than 200-feet from any 
surface water that holds visible water for greater than six consecutive months, excluding ditches, sediment 
ponds, and other operational features on the Site. Surface water bodies would include portions of Pickens 
Creek along the southern property boundary of the proposed expansion area and the two (2) wetland areas 
have been identified in the central portion of the Site, between the current landfill and the proposed 
expansion area. 

5.1.7 Residential Wells  

“The boundary of the fill area shall not be located within 100 feet of any drinking water well. A greater 
buffer may be required for compliance with the Department's Bureau of Water requirements.” 
 
A vehicular reconnaissance was performed by Alliance along the roads within 100 feet surrounding the 
Greenpointe Landfill and the proposed expansion area. It is BLE’s understanding that no residences were 
identified within 100-feet of the existing landfill or the proposed expansion area that utilize a drinking water 
well. We understand that Alliance will provide documentation for this Rule separate from this report. 

5.1.8 Utilities 

“Waste material shall not be placed on or within any property rights-of-way or 50 feet of underground or 
above ground utility equipment or structures, i.e., water lines, sewer lines, storm drains, telephone lines, 
electric lines, natural gas lines, etc., without the written approval of the impacted utility.” 
 
Based on the 2018 F&S survey, an underground telephone right-of-way runs across the proposed expansion 
area (Figure 3). The design of the landfill waste units on the proposed expansion area, as prepared by 
Alliance, should not be within the 50-foot limit from the telephone utility right-of-way. This restriction can 
be mitigated if the telephone utility right-of-way and any associated underground telephone lines are 
relocated outside of the waste cell footprint.  
 
No other utility right-of-way is located within 50-feet of the proposed expansion area.  
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5.2 Airport Safety 

“a. Owners/operators of all Class Two landfills located within 10,000 feet of any runway end used by 
turbojet aircraft or within 5,000 feet of any airport runway end used by only piston-type aircraft shall 
demonstrate that the units are designed and operated so that the Class Two landfill does not pose a bird 
hazard to aircraft. 
 
b. Owners/operators proposing to site new Class Two landfills and lateral expansions located within a five 
mile radius of any airport runway end used by turbojet or piston-type aircraft shall notify the affected 
airport and the Federal Aviation Administration (FAA).” 
 
A search of: 1) the Atlanta Sectional Aeronautical Chart prepared by the National Oceanic and Atmospheric 
Association; 2) the FAA Aeronautical Information Services (AIS) online database of airports; and 3) 
Google Earth identified the following as the closest airport to the existing Greenpointe Landfill and the 
proposed expansion area: 
 

• Davis Field (location identifier: 4SC4) is a private airport with a grass landing strip located 
approximately 4.9 miles northwest of the existing Greenpointe Landfill property. Davis Field does 
not have a control tower. 
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TABLE 1

PIEZOMETER AND PIEZOTUBE SURVEY INFORMATION
Greenpointe Class 2  Landfill Expansion

Anderson County, South Carolina
BLE Project Number J18-11684-02

Piezometer/ Ground TOC
Piezotube Elevation Elevation Northing Easting
PZ-1 854.49 857.20 1,057,386.75 1,515,103.91
PZ-2
PZ-4 801.48 804.60 1,055,843.89 1,515,590.01
PZ-5 824.88 828.20 1,056,313.38 1,515,034.12
PZ-6 819.61 822.90 1,056,778.38 1,514,650.57
PZ-8 813.31 816.30 1,056,479.69 1,515,281.11
PZ-9
PZ-10 822.29 824.80 1,056,716.39 1,515,042.50
PZ-11 812.11 814.90 1,056,827.47 1,515,794.01
PZ-12 806.82 810.00 1,056,554.68 1,515,876.86
PZ-13 811.82 815.10 1,056,564.40 1,515,617.61
PZ-14 822.99 826.25 1,057,354.99 1,516,013.96
PZ-15 813.03 816.27 1,056,971.77 1,516,053.21
PZ-16 816.24 819.63 1,057,015.20 1,516,206.93
PZ-17 809.76 811.68 1,056,788.52 1,516,339.33
PZ-18 824.02 827.72 1,057,009.87 1,516,522.87
PZ-19 837.05 840.74 1,057,141.47 1,516,807.54
PZ-20 847.19 850.06 1,057,390.47 1,516,845.82
PZ-21 833.02 835.09 1,057,294.79 1,516,442.61
PZ-22 846.99 850.09 1,057,671.60 1,516,281.36
PZ-23 834.58 837.68 1,057,503.88 1,516,156.35
PZ-24 821.40 824.65 1,056,494.33 1,517,089.11
PZ-25 819.71 822.88 1,056,927.02 1,517,190.59
PT-1 816.50 819.89 1,057,273.51 1,515,828.01
PT-2 813.11 814.99 1,057,105.30 1,515,923.82
PT-3 805.62 808.01 1,056,815.16 1,516,052.71
PT-4 802.05 804.63 1,056,561.94 1,516,226.81

NOTES:
1.  Measurements are in feet; elevations are relative to mean sea level (msl).
2.  Northings and Eastings are referenced to the South Carolina Grid.
3.  Surveying was performed by F&S Surveyors
     of Anderson,  South Carolina.
4.  TOC = Top Of Casing (PVC pipe).

Abandoned

Abandoned

Survey
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TABLE 2

PIEZOMETER CONSTRUCTION DETAILS
Greenpointe Class 2  Landfill Expansion

Anderson County, South Carolina
BLE Project Number J18-11684-02

Piezometer/ Ground TOC Auger Refusal Total Screened Interval
Piezotube Elev. Elev. Depth Elevation Depth Depth Elevation
PZ-1 854.49 857.20 >38.8 <815.7 38.81 40.43 - 50.43 814.1 - 804.1
PZ-2
PZ-4 801.48 804.60 >32.2 <769.3 62.20 52.00 - 62.00 749.5 - 739.5
PZ-5 824.88 828.20 >28.6 <796.3 28.62 38.20 - 48.20 786.7 - 776.7
PZ-6 819.61 822.90 >49.5 <770.1 49.51 39.26 - 49.26 780.4 - 770.4
PZ-8 813.31 816.30 >19.4 <793.9 19.42 48.18 - 58.18 765.1 - 755.1
PZ-9
PZ-10 822.29 824.80 >22.2 <800.1 22.23 43.91 - 53.91 778.4 - 768.4
PZ-11 812.11 814.90 >23.3 <788.8 23.32 42.15 - 52.15 770.0 - 760.0
PZ-12 806.82 810.00 23.2 783.60 23.22 44.75 - 54.75 762.1 - 752.1
PZ-13 811.82 815.10 >23.4 <788.4 23.38 47.32 - 57.32 764.5 - 754.5
PZ-14 822.99 826.25 >11.2 <811.8 11.20 1.00 - 11.00 822.0 - 812.0
PZ-15 813.03 816.27 >11.7 <801.3 11.70 1.50 - 11.50 811.5 - 801.5
PZ-16 816.24 819.63 >12.3 <803.9 12.30 2.10 - 12.10 814.1 - 804.1
PZ-17 809.76 811.68 >19.0 <790.8 19.00 8.80 - 18.80 801.0 - 791.0
PZ-18 824.02 827.72 >17.1 <806.9 17.10 6.90 - 16.90 817.1 - 807.1
PZ-19 837.05 840.74 >23.3 <813.8 23.30 13.10 - 23.10 824.0 - 814.0
PZ-20 847.19 850.06 >25.5 <821.7 25.50 15.30 - 25.30 831.9 - 821.9
PZ-21 833.02 835.09 >15.6 <817.4 15.60 5.40 - 15.40 827.6 - 817.6
PZ-22 846.99 850.09 >22.5 <824.5 22.50 12.30 - 22.30 834.7 - 824.7
PZ-23 834.58 837.68 >22.5 <812.1 22.50 12.30 - 22.30 822.3 - 812.3
PZ-24 821.40 824.65 14.0 807.40 14.00 3.80 - 13.80 817.6 - 807.6
PZ-25 819.71 822.88 >24.1 <795.6 24.10 13.90 - 23.90 805.8 - 795.8

NOTES:
1.  Measurements are in feet; elevations are relative to mean sea level (msl).
2.  TOC = Top Of Casing
3.  Depths are in feet below ground surface.

Abandoned

Abandoned

PZ Construction
11684-02 Greene Pointe LF SHR Tables
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Checked By: DPO



TABLE 3

GROUNDWATER DEPTH AND ELEVATION DATA
Greenpointe Class 2  Landfill Expansion

Anderson County, South Carolina
BLE Project Number J18-11684-02

Piezometer/ Ground TOC Groundwater Elevation Data Maximum Minimum Head
Piezotube Elevation Elevation 3/9/10 8/19/10 3/21/11 8/11/11 3/16/12 9/11/12 3/4/13 9/10/13 2/26/14 8/19/14 3/5/15 9/9/15 3/15/16 8/30/16 3/9/17 9/5/17 1/24/18 2/22/18 3/14/18 5/1/18 6/13/18 6/29/18 7/31/18 8/31/18 9/19/18 10/30/18 11/26/18 1/3/19 Elevation Elevation Difference
PZ-1 854.49 857.20 830.04 828.23 827.34 826.79 827.37 826.61 827.10 830.05 830.57 829.93 830.85 830.10 832.77 831.45 830.55 830.28 829.87 830.56 830.78 830.95 831.15 830.99 830.59 830.41 830.02 829.56 830.44 831.59 832.77 826.61 6.16
PZ-2
PZ-4 801.48 804.60 NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM 797.45 798.03 798.30 798.00 797.45 797.32 796.45 796.21 795.86 796.13 798.32 800.51 800.51 795.86 4.65
PZ-5 824.88 828.20 NM NM NM NM NM NM NM NM NM NM NM 800.03 804.76 799.45 Dry Dry 800.53 802.20 802.95 802.40 803.67 803.23 802.36 802.22 801.45 800.58 802.81 806.68 806.68 799.45 7.23
PZ-6 819.61 822.90 NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM 818.20 818.10 818.53 817.68 816.04 815.31 813.64 813.45 812.19 813.61 818.88 819.19 819.19 812.19 7.00
PZ-8 813.31 816.30 NM NM NM NM NM NM NM NM NM NM NM 798.88 803.49 799.54 800.01 799.52 800.82 803.23 803.74 803.25 803.00 802.34 800.76 800.23 799.99 799.06 802.92 809.32 809.32 798.88 10.44
PZ-9
PZ-10 822.29 824.80 815.92 809.44 814.45 808.84 815.32 812.42 816.09 815.58 816.63 812.35 817.03 811.80 816.29 811.20 814.09 811.86 814.50 816.13 816.23 816.00 815.33 814.59 813.52 813.48 812.69 812.68 816.08 817.78 817.78 808.84 8.94
PZ-11 812.11 814.90 NM NM NM NM NM NM NM NM NM NM NM 807.57 809.19 807.61 808.64 807.52 809.20 809.39 809.46 809.57 809.07 808.92 807.97 807.73 808.06 808.12 809.56 810.30 810.30 807.52 2.78
PZ-12 806.82 810.00 NM NM NM NM NM NM NM NM NM NM NM 797.94 800.84 798.15 799.71 798.01 800.37 801.24 801.33 801.05 800.47 800.15 798.99 798.59 798.38 798.77 801.23 803.08 803.08 797.94 5.14
PZ-13 811.82 815.10 NM NM NM NM NM NM NM NM NM NM NM 798.39 801.66 798.19 799.60 798.45 800.09 801.91 802.14 801.82 801.62 800.77 799.72 799.39 798.68 798.73 801.41 805.30 805.30 798.19 7.11
PZ-14 822.99 826.25 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 822.18 822.35 822.42 822.20 821.78 821.92 821.15 820.92 821.51 821.59 822.54 822.87 822.87 820.92 1.95
PZ-15 813.03 816.27 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 811.33 811.62 811.57 811.35 810.62 810.53 809.68 809.53 809.69 810.11 811.59 812.38 812.38 809.53 2.85
PZ-16 816.24 819.63 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 815.19 815.49 815.82 815.61 814.03 813.81 812.15 811.84 811.48 812.84 815.52 815.83 815.83 811.48 4.35
PZ-17 809.76 811.68 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 802.29 803.04 803.37 803.48 802.49 801.78 800.56 800.12 799.36 799.81 803.08 804.17 804.17 799.36 4.81
PZ-18 824.02 827.72 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 817.89 821.04 821.66 821.17 816.50 815.18 814.11 813.82 813.47 813.83 820.84 822.70 822.70 813.47 9.23
PZ-19 837.05 840.74 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 822.58 825.32 825.84 826.10 824.78 823.45 821.95 821.35 820.73 819.65 823.51 827.98 827.98 819.65 8.33
PZ-20 847.19 850.06 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 829.95 833.55 834.86 835.66 834.92 833.52 831.29 830.26 828.93 827.70 832.53 839.39 839.39 827.70 11.69
PZ-21 833.02 835.09 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 827.67 829.11 829.45 829.58 828.46 827.28 825.31 824.62 823.08 823.32 828.59 830.45 830.45 823.08 7.37
PZ-22 846.99 850.09 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 833.41 834.15 834.35 834.57 834.35 834.03 833.59 833.35 833.01 832.99 834.15 835.95 835.95 832.99 2.96
PZ-23 834.58 837.68 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 828.68 829.72 829.67 829.58 828.86 828.48 828.01 827.91 827.79 828.03 829.75 831.53 831.53 827.79 3.74
PZ-24 821.40 824.65 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 808.54 Dry Dry Dry Dry Dry Dry Dry Dry 808.54 808.54 0.00
PZ-25 819.71 822.88 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 804.01 803.50 802.75 801.55 800.85 800.25 799.73 801.64 805.56 805.56 799.73 5.83
PT-1 816.50 819.89 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 817.12 817.10 817.12 817.02 816.88 817.23 816.75 816.78 816.90 816.88 817.17 817.37 817.37 816.75 0.62
PT-2 813.11 814.99 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 813.65 813.52 813.63 813.57 813.51 814.14 813.53 813.41 813.46 813.53 813.60 813.79 814.14 813.41 0.73
PT-3 805.62 808.01 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 806.04 805.89 806.22 806.65 807.01 807.27 807.04 807.21 807.39 807.76 807.89 807.57 807.89 805.89 2.00
PT-4 802.05 804.63 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 802.06 802.16 802.17 802.13 801.88 802.21 801.60 801.34 802.07 802.04 802.11 802.26 802.26 801.34 0.92

Piezometer/ Ground TOC Depth to Water Below Ground Surface
Piezotube Elevation Elevation 3/9/10 8/19/10 3/21/11 8/11/11 3/16/12 9/11/12 3/4/13 9/10/13 2/26/14 8/19/14 3/5/15 9/9/15 3/15/16 8/30/16 3/9/17 9/5/17 1/24/18 2/22/18 3/14/18 5/1/18 6/13/18 6/29/18 7/31/18 8/31/18 9/19/18 10/30/18 11/26/18 1/3/19
PZ-1 854.49 857.20 24.45 26.26 27.15 27.70 27.12 27.88 27.39 24.44 23.92 24.56 23.64 24.39 21.72 23.04 23.94 24.21 24.62 23.93 23.71 23.54 23.34 23.50 23.90 24.08 24.47 24.93 24.05 22.90
PZ-2 Abandoned
PZ-4 801.48 804.60 NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM 4.03 3.45 3.18 3.48 4.03 4.16 5.03 5.27 5.62 5.35 3.16 0.97 NOTES:
PZ-5 824.88 828.20 NM NM NM NM NM NM NM NM NM NM NM 24.85 20.12 25.43 Dry Dry 24.35 22.68 21.93 22.48 21.21 21.65 22.52 22.66 23.43 24.30 22.07 18.20 1.   Elevations are in FEET above mean sea level (MSL);
PZ-6 819.61 822.90 NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM 1.41 1.51 1.08 1.93 3.57 4.30 5.97 6.16 7.42 6.00 0.73 0.42       depths are in FEET.
PZ-8 813.31 816.30 NM NM NM NM NM NM NM NM NM NM NM 14.43 9.82 13.77 13.30 13.79 12.49 10.08 9.57 10.06 10.31 10.97 12.55 13.08 13.32 14.25 10.39 3.99 3.   NM = Not Measured
PZ-9 Abandoned
PZ-10 822.29 824.80 6.37 12.85 7.84 13.45 6.97 9.87 6.20 6.71 5.66 9.94 5.26 10.49 6.00 11.09 8.20 10.43 7.79 6.16 6.06 6.29 6.96 7.70 8.77 8.81 9.60 9.61 6.21 4.51 4.   NP = Not Present
PZ-11 812.11 814.90 NM NM NM NM NM NM NM NM NM NM NM 4.54 2.92 4.50 3.47 4.59 2.91 2.72 2.65 2.54 3.04 3.19 4.14 4.38 4.05 3.99 2.55 1.81 5.   Bold water levels represent the highest water
PZ-12 806.82 810.00 NM NM NM NM NM NM NM NM NM NM NM 8.88 5.98 8.67 7.11 8.81 6.45 5.58 5.49 5.77 6.35 6.67 7.83 8.23 8.44 8.05 5.59 3.74        level measurement in each piezometer.
PZ-13 811.82 815.10 NM NM NM NM NM NM NM NM NM NM NM 13.43 10.16 13.63 12.22 13.37 11.73 9.91 9.68 10.00 10.20 11.05 12.10 12.43 13.14 13.09 10.41 6.52 6.   TOB = Time Of Boring  water level
PZ-14 822.99 826.25 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 0.81 0.64 0.57 0.79 1.21 1.07 1.84 2.07 1.48 1.40 0.45 0.12 7.   24-hr = water level collected 24 hours  after drilling
PZ-15 813.03 816.27 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 1.70 1.41 1.46 1.68 2.41 2.50 3.35 3.50 3.34 2.92 1.44 0.65
PZ-16 816.24 819.63 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 1.05 0.75 0.42 0.63 2.21 2.43 4.09 4.40 4.76 3.40 0.72 0.41
PZ-17 809.76 811.68 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 7.47 6.72 6.39 6.28 7.27 7.98 9.20 9.64 10.40 9.95 6.68 5.59
PZ-18 824.02 827.72 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 6.13 2.98 2.36 2.85 7.52 8.84 9.91 10.20 10.55 10.19 3.18 1.32
PZ-19 837.05 840.74 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 14.47 11.73 11.21 10.95 12.27 13.60 15.10 15.70 16.32 17.40 13.54 9.07
PZ-20 847.19 850.06 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 17.24 13.64 12.33 11.53 12.27 13.67 15.90 16.93 18.26 19.49 14.66 7.80
PZ-21 833.02 835.09 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 5.35 3.91 3.57 3.44 4.56 5.74 7.71 8.40 9.94 9.70 4.43 2.57
PZ-22 846.99 850.09 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 13.58 12.84 12.64 12.42 12.64 12.96 13.40 13.64 13.98 14.00 12.84 11.04
PZ-23 834.58 837.68 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 5.90 4.86 4.91 5.00 5.72 6.10 6.57 6.67 6.79 6.55 4.83 3.05
PZ-24 821.40 824.65 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 12.86 Dry Dry Dry Dry Dry Dry Dry Dry
PZ-25 819.71 822.88 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP 15.70 16.21 16.96 18.16 18.86 19.46 19.98 18.07 14.15
PT-1 816.50 819.89 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP -0.62 -0.60 -0.62 -0.52 -0.38 -0.73 -0.25 -0.28 -0.40 -0.38 -0.67 -0.87
PT-2 813.11 814.99 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP -0.54 -0.41 -0.52 -0.46 -0.40 -1.03 -0.42 -0.30 -0.35 -0.42 -0.49 -0.68
PT-3 805.62 808.01 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP -0.42 -0.27 -0.60 -1.03 -1.39 -1.65 -1.42 -1.59 -1.77 -2.14 -2.27 -1.95
PT-4 802.05 804.63 NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP NP -0.01 -0.11 -0.12 -0.08 0.17 -0.16 0.45 0.71 -0.02 0.01 -0.06 -0.21

Abandoned

Abandoned

Abandoned

Abandoned

Water Levels
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TABLE 4

SUMMARY OF IN-SITU HYDRAULIC TESTING - SLUG TEST RESULTS
Greenpointe Class 2  Landfill Expansion

Anderson County, South Carolina
BLE Project Number J18-11684-02

Hydraulic Conductivity (K)
Piezometer Method Data Type Hydrogeologic ft/min cm/sec ft/day

Unit
PZ-15 Bouwer-Rice (1976) Falling Head Residuum 1.00E-03 5.09E-04 1.441
PZ-16 Bouwer-Rice (1976) Falling Head Residuum 1.03E-04 5.21E-05 0.148
PZ-18 Bouwer-Rice (1976) Falling Head Residuum 5.26E-05 2.67E-05 0.076
PZ-20 Bouwer-Rice (1976) Falling Head Residuum 2.76E-04 1.40E-04 0.397
PZ-23 Bouwer-Rice (1976) Falling Head Residuum 2.16E-03 1.10E-03 3.11

Maximum Hydraulic Conductivity 2.16E-03 1.10E-03 3.106
Residuum Geometric Mean Hydraulic Conductivity 3.17E-04 1.61E-04 0.457

Minimum Hydraulic Conductivity 5.26E-05 2.67E-05 0.0757

NOTES:
1.  K = Hydraulic Conductivity
2.  The data were reduced and the hydraulic conductivities calculated using SuperSlug Version 3.2.

Slug
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TABLE 5

SUMMARY OF LABORATORY RESULTS
Greenpointe Class 2  Landfill Expansion

Anderson County, South Carolina
BLE Project Number J18-11684-02

Split Spoon Shelby Tube Nat. Moisture Hydraulic Atterberg Limits Porosity (%) Grain Size (% by wt)
Boring Depth (ft) Depth (ft) Soil Unit Content (%) Cond. (cm/sec) PL LL PI Total Effective Gravel Sand Silt Clay USCS
PZ-14 1.0 - 2.5 - Alluvium 53.3% - 49 55 6 41.9% 19.1% 0.0% 68.7% 15.6% 15.7% SM
PZ-15 3.5 - 5.0 - Alluvium 15.4% - 16 21 5 40.8% 18.6% 1.6% 68.8% 16.0% 13.6% SC-SM
PZ-15 18.5 - 20.0 - Shallow Residuum 18.5% - 34 38 4 38.7% 23.6% 6.7% 75.3% 13.1% 4.9% SM
PZ-16 - 1.5 - 4.0 Shallow Residuum 37.4% 9.8E-07 38 77 39 51.1% 20.4% 0.2% 42.2% 21.2% 36.4% MH
PZ-17 - 3.0 - 5.0 Shallow Residuum 25.8% 2.3E-07 30 74 44 46.6% 18.6% 0.0% 41.4% 13.9% 44.7% CH
PZ-18 6.0 - 7.5 - Shallow Residuum 26.5% - 32 67 35 55.1% 22.0% 0.0% 33.5% 17.3% 49.2% CH
PZ-18 28.5 - 30.0 - Deeper Residuum 32.6% - 25 39 14 46.5% 18.6% 0.0% 43.9% 34.8% 21.3% CL
PZ-20 - 10.0 - 12.0 Shallow Residuum 39.8% 2.2E-06 37 51 14 48.9% 19.5% 1.1% 28.1% 30.8% 40.0% MH
PZ-20 28.5 - 30.0 - Deeper Residuum 41.2% - 35 47 12 42.8% 19.5% 1.1% 59.7% 25.5% 13.7% SM
PZ-21 1.0 - 2.5 - Shallow Residuum 32.9% - 38 83 45 57.2% 22.9% 0.5% 29.3% 15.4% 54.8% MH
PZ-22 - 3.5 - 5.5 Shallow Residuum 11.1% 8.1E-04 33 35 2 40.0% 24.4% 0.0% 89.0% 4.5% 6.5% SW-SM
PZ-23 6.0 - 7.5 - Shallow Residuum 25.8% - 32 59 27 35.1% 26.6% 1.0% 51.4% 13.2% 34.4% SM
PZ-24 13.5 - 14 - Shallow Residuum 7.3% - NP NP NP 40.3% 24.6% 3.0% 82.3% 10.2% 4.5% SM
PZ-25 28.5 - 30.0 - Deeper Residuum 40.2% - 43 49 6 42.3% 19.2% 0.0% 66.5% 25.5% 8.0% SM

NOTES:
1.  Effective Porosity (Specific Yield) is based on grain size analyses and Figure 4.11 (Fetter, 1994).  ANS = Area of No Samples
2. The effective porosity and total porosity was calculated using methodology presented in the EPAs Composite Model for Leachate Migration with Transformation Products Dated April 2003.
3.  USCS = Unified Soil Classification System.  Refer to Appendix B for a description of the abbreviations.

Lab
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TABLE 6

INTERSTITIAL GROUNDWATER FLOW VELOCITY CALCULATIONS
Greenpointe Class 2  Landfill Expansion

Anderson County, South Carolina
BLE Project Number J18-11684-02

Hydraulic Hydraulic Effective Groundwater
Geologic Unit Velocity Calculation Conductivity (K) Gradient (i) Porosity (ne) Flow Velocity (V)

(feet per day) (unitless) (unitless) (feet per day)
Max K , Max n e , & Min i 3.106 0.021 0.266 0.2452

Residuum Geometric Mean K,  and Average  n e  & i 0.457 0.043 0.211 0.0931
Max K,  and Average  n e  & i 3.106 0.043 0.266 0.502

Min K , Min n e , & Max i 0.076 0.065 0.186 0.0266

Notes:
1.  Groundwater Flow Velocity is derived from V = Ki/ne where:
     V = Groundwater Flow Velocity, K = Hydraulic Conductivity, i = Hydraulic Gradient, and ne = Effective Porosity.
2.  The hydraulic conductivity values in the Residuum are from slug tests (Table 4).
3. The effective porosity was calculated using methodology presented in the EPAs Composite Model for Leachate Migration with Transformation Products Dated April 2003.
4.  Hydraulic gradient information is from the Potentiometric Surface Map -January 2019 (Figure 3).
     The steepest hydraulic gradient measured in the study area is approximately 0.065 ft/ft (near PZ-17 and PZ-18).
     The shallowest hydraulic gradient measured in the study area is approximately 0.021 ft/ft (near PZ-11 and PZ-12).

FLOW V
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Piezometer Installation Procedures and Boring Logs 

 
 

 
 
 
 

  

































 

 

 
 
 

APPENDIX C 
Slug Test Procedures and Data 

 
  





































 

 

 
 
 
 

APPENDIX D 
Soil Laboratory Test Procedures and Results 

 
  







































 

 

 
 
 
 

APPENDIX E 
Historical Precipitation Data Summary 

 
 
 



TABLE E

MONTHLY PRECIPITATION DATA 2013 TO 2018
Greenpointe Class II Landfill Expansion

Anderson County, South Carolina
BLE Project Number J18-11684-02

Year
MONTH 2013 2014 2015 2016 2017 2018 Monthly Avg.
January 7.31 3.13 1.71 2.3 3.55 3.19 3.53
February 4.01 3.15 4.29 4.27 1.61 5.05 3.73
March 3.4 3.75 2.7 1.1 3.26 4.29 3.08
April 4.83 2.21 2.57 2.57 6.63 5.41 4.04
May 5.49 2.51 4.11 2.98 4.01 3.88 3.83
June 6.7 5.14 4.28 1.98 2.59 4.04 4.12
July 8.71 2.09 1.83 2.75 0.62 1.95 2.99
August 5.39 4.03 4.6 4.52 5.35 0.71 4.10
September 3.22 1.9 4.23 0.04 2.97 3.66 2.67
October 2.07 2.75 3.04 0 3.39 4.52 2.63
November 3.24 4.69 6.86 0.91 0.24 8.56 4.08
December 5.01 2.89 3.48 1.89 1.86 5.5 3.44
SEASON Seasonal Avg.
Winter 14.72 10.03 8.7 7.67 8.42 12.53 10.35
Spring 17.02 9.86 10.96 7.53 13.23 13.33 11.99
Summer 17.32 8.02 10.66 7.31 8.94 6.32 9.76
Fall 10.32 10.33 13.38 2.8 5.49 18.58 10.15
YEAR   Yearly Avg.
Yearly Totals 59.38 38.24 43.70 25.31 36.08 50.76 42.25

Notes:
1.  Data Source: NOAA, public information 
2.  Data updated through December 2018
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1.0 PROJECT INFORMATION 

The existing Greenpointe Class 2 Landfill is located approximately nine miles north of Williamston, at 500 
Hamlin Road in Anderson County, South Carolina (Figure G-1). The landfill is currently operated under 
South Carolina Solid Waste Permit #LF2-00001. Greenpointe Landfill, LLC (GPL) operates the landfill and 
is currently evaluating the possibility of an expansion outside the existing approximate 20-acre landfill 
footprint. 
 
The proposed expansion areas consist of approximately 8 acres located adjacent to the west of the side of 
the current landfill area (Expansion Area A) and a separate waste mound of approximately 15 acres located 
roughly 500-feet to the east of the current landfill area (Expansion Area B). The proposed expansion will 
result in a total landfill area of approximately 43 acres. The proposed expansion footprint and base grades 
have been preliminarily designed by Alliance Consulting Engineers (Alliance). The new landfill footprint 
would include two new sediment ponds and a new, approximately 23-acre soil borrow area.    
 
South Carolina Department of Health and Environmental Control regulation R.61-107.19, Part IV requires 
a minimum of 2 feet be maintained between the post settlement bottom elevation of waste and groundwater 
as established by the Hydrogeological Report.  The seasonal high groundwater elevation is presented in the 
BLE report titled Site Hydrogeologic Characterization Report – Expansion Area (Hydrogeologic Report) 
dated May 16, 2019.  
 
Previous geological reports for the site which were reviewed as part of this evaluation include: 
 

 Construction, Demolition, and Land Clearing Debris Landfill Plan for the Greenpointe C&D 
Landfill Site, Revision 3, Davis & Floyd Inc., May 2008. 

 Report of Limited Geotechnical Exploration – Wasteco C&D Landfill, by Qore Property Sciences, 
dated September 6, 2005. 

 Groundwater Detection Monitoring Plan, David & Floyd Inc., August 2009. 
 Revised Groundwater Detection Monitoring Plan, HRP Associates Inc., April 2015.  
 Site Hydrogeologic Characterization Report, BLE, May 2019. 

 

2.0 SITE GEOLOGY AND SUBSURFACE CONDITIONS 

The site subsurface conditions are summarized below for the purposes of this geotechnical evaluation.  The 
reader is referred to the BLE Site Hydrogeologic Characterization Report for a more detailed description 
and to view specific boring records and laboratory test data. Piezometers PZ-14 through PZ-25 were 
installed as a part of the BLE Hydrogeologic Report and groundwater elevation data was gathered for 12 
months following installation of the piezometers.  

2.1 Subsurface Conditions 

The subject site is located within the Inner Piedmont Belt of the Piedmont Physiographic Province 
(Piedmont) and is generally characterized by weathered residual material overlying crystalline bedrock that 
occurs in northeast-southwest trending geologic belts.  The bedrock in the area of the site consists primarily 
of migmatitic granitoid gneiss (Horton and Dicken 2001). 
 
The typical residual soil profile in the Piedmont consists of clayey and silty soils near the surface, where 
soil weathering is more advanced.  The residual soil profile generally becomes coarser with depth.  The 
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near surface clayey and silty soils are underlain by micaceous sandy silts and silty sands.  Residual soil 
zones developed by the in-situ chemical weathering of bedrock and are commonly referred to as “saprolite.”  
Saprolite usually consists of sand with lesser amounts of silt, clay, and large rock fragments.  The thickness 
of the saprolite in the Piedmont ranges from a few feet to more than 100 feet.   
 
The soils encountered while drilling for the Site Hydrogeologic Characterization were alluvial sediments or 
residual soils derived from the in-place chemical weathering of the underlying gneiss and schist bedrock in 
the surrounding region.  Alluvial soils are present along the floodplain of the unnamed tributary in the 
center of the site, which defines the western boundary of the expansion area.  Where encountered during 
drilling (PZ-14 and PZ-15), these soils consisted of very soft and very micaceous sandy-silt.  Field and 
laboratory USCS classifications of these soils are SM and SC-SM.  Where encountered, this component 
ranges in thickness from 3.0 to 4.0 feet.  Standard penetration resistance values (N-values) range from 
weight of the hammer to 1, indicating a very loose average consistency.  However, the proposed expansion 
areas are not located within this floodplain area. 
 
The shallow residual soil component consists of slightly micaceous sandy-silts, silty-sand, clayey-sand, and 
high plasticity silts or clays.  Field and laboratory USCS classifications of these soils are ML, SM, SC, MH, 
CH, and SW-SM.  The shallow residual soil component grades with depth into a deeper residual soil 
component that is coarser-grained, less plastic, micaceous sandy-silt, sandy-silty-clay and silty-sand, which 
extends to the borehole termination depth or the depth of the partially weathered rock and/or auger refusal.  
Field and laboratory USCS classifications of the deeper residual soils are mostly CL and SM.  N-values for 
residual soils were 13 or less, indicating a loose average consistency. 
 
The boundary between soil and rock is not sharply defined.  A transitional zone of partially weathered rock 
is normally found below the saprolite and overlying the parent bedrock.  Partially weathered rock is defined, 
for engineering purposes, as residual material with standard penetration resistance (ASTM 1586) in excess 
of 100 blows per foot (bpf).  For the geotechnical analysis, the depth to bedrock was conservatively 
generalized as 60 feet below the pre-construction ground surface. A value of 60 feet was selected to reflect 
the greatest soil thickness based on available data from the site borings.  
 
Historical soil test boring information by Qore, reported as a part of the original landfill site permit 
application, was reviewed along with laboratory consolidation test results.  The historical information was 
consistent with the findings of the expansion subsurface exploration.  
 

3.0 GEOTECHNICAL ANALYSIS 

The analysis performed by BLE consisted of evaluation of the following components: 
 
 (1) stability of proposed final C&D waste slopes, and 
 (2) subgrade settlement resulting from the full proposed height of the landfill. 
 
Our evaluation was based upon review of the subsurface information and laboratory data summarized in 
Section 1.0 of this report along with the proposed initial and finished surface grading plans provided by 
Alliance Consulting Engineers.   

3.1  Stability of Final C&D Waste Slopes 

The analysis included the tallest planned waste slopes of Expansion Areas A and B as presented on BLE 
Cross Sections A-A’, B-B’, and C-C’ located in Appendix A.  Static stability analysis was performed using 
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the computer program Slope/W by Geo-Slope International.  Both circular and block failure modes were 
considered.  Analysis of potential interface sliding (or, translational sliding) along the waste to soil subgrade 
and soil subgrade to bedrock interface were considered.  The shear strengths for the various layer materials 
used in the analyses were conservatively estimated using published relationships between index testing and 
soil shear strengths, and published strength parameters for waste.  A factor of safety of 1.5 or more is 
considered acceptable for long term (steady state) static conditions. 
 
Detailed analysis assumptions, conditions, and results are presented in our Calculation Documentation in 
Appendix B.  A summary of the analysis results is presented in Table 1. 
 
Table 1: Global Slope Stability Analysis Results – Planned Expansion Areas A and B. 

Analysis Area 

Cross Section/ 

File Designation 

Minimum 

Calculated FS 

FS 

Acceptable 

Expansion Area A – South Slope A-A’  / 1.C.1 3.1 Yes 

Expansion Area A – East Slope B-B’   / 2.C.3 2.9 Yes 

Expansion Area B – Southeast Slope C-C’   / 3.C.4 3.2 Yes 

 
As shown in Table 1, the lowest calculated factor of safety for each slope was greater than the minimum 
acceptable value of 1.5 for long-term, static conditions.  
 
The analysis assumes proper bonding between existing C&D wastes and future placed C&D waste placed 
to achieve the planned final slope inclination. Suitable bonding of the C&D wastes assumes the waste has 
been keyed into the existing waste materials through benching of the existing waste surfaces, and that 
softened or weathered waste cover surface soils have been stripped prior to waste placement. Prior to the 
placement of C&D wastes above the soil subgrade, the soil subgrade is to be maintained in its final 
constructed condition (e.g. well compacted, without excess moisture or softening due to moisture) until 
C&D waste is placed.   
 

3.2 Subgrade Settlement 

An evaluation of potential settlements of the planned subgrade soils when subjected to the proposed waste 
loads from the planned future expanded landfill grades was performed.  Compressibility parameters for the 
soil profile were estimated based on published correlations with standard penetration resistance, previous 
consolidation laboratory testing by Qore Property Sciences (Qore 2005), and our experience with similar 
soils.  The subgrade settlement was estimated through the highest waste load along the approximate 
centerline of each waste mound and at locations along the selected alignment where the pre-settlement 
groundwater separation is to be the thinnest. 
 
Settlement calculation points are shown on Appendix A, Figure G-3).  The settlement calculations 
performed for each expansion area are presented in the “Subgrade Settlement” section of Appendix C of this 
report.  The maximum total subgrade settlement from the waste loading due to the expansion is estimated 
to be approximately 17.2 inches (1.43 feet).  The maximum settlement was found at the point of maximum 
waste and structural fill thickness, near boring B-3.  The settlement magnitude at any given location will 
vary with the waste height, the thickness of the subgrade soil layer overlying rock and the thickness of new 
structural fill.  Subgrade settlements near the perimeter of the landfill as a result of waste placement are 
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expected to be on the order of 0.2 feet or less.  Our analysis assumes the landfill will be graded to provide 
firm residual soil or compacted structural fill at the subgrade elevations and that waste will not be placed 
over soft alluvial soil. 
 
Groundwater Separation with C&D Waste Subgrade:  Based on the furnished planned subgrade elevations 
and the estimated subgrade settlement at specific points of interest, the post-settlement separation between the 
bottom of the C&D waste subgrade and the seasonal high groundwater elevation will range from 2.07 to 5.38 
feet.  Documentation of the post-settlement separation of the C&D waste subgrade with the seasonal high 
groundwater level is presented in Appendix C of this report. 
 

4.0 CLOSING 

Based on our analysis of the proposed landfill expansion global slope stability and subgrade settlement, the 
proposed landfill grades will result in acceptable factors of safety for slope stability and the post-settlement 
subgrade separation from groundwater will be greater than the minimum required value. Our results are 
based on the conditions detailed in this report and the detailed calculation documentation provided in the 
appendices.  
 
Bunnell-Lammons Engineering, Inc. appreciates the opportunity to provide professional geotechnical 
services on this project. If you have any questions concerning this report or the attached calculations, please 
contact us. 
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PURPOSE 

1. Analyze the global slope stability of the construction and demolition (C&D) waste slopes 
for the proposed Expansion Area A and Expansion Area B.  

2. A minimum long term static factor of safety (F.S.) > 1.5 is recommended.  

 

DESCRIPTION OF ANALYSIS 

General Conditions 

1. Historic laboratory testing and geotechnical soil test borings performed by QORE Property 
Sciences, Inc was available from the document titled Report of Limited Geotechnical 
Exploration (for) WASTECO C&D Landfill (2005), reported as a portion of the Report 
Construction, Demolition, and Land Clearing Debris Landfill Plan for the Greenpointe 
C&D Landfill Site by Davis & Floyd, Inc. (2008). Historic laboratory testing included 1-D 
consolidation testing and percent finer than No. 200 sieve testing.  

2. BLE’s previously submitted Site Hydrogeologic Characterization Report- Expansion Area 
(2019) was available for the analysis. The report provided information on the site’s 
groundwater levels and subsurface profiles. The report included near surface (< 40 feet in 
depth) borings performed at the time of groundwater well installations and laboratory 
testing performed on split spoon, bulk, and undisturbed Shelby tube samples. Laboratory 
testing included grain size and Atterberg limits, and hydraulic conductivity. 

3. Base grades, final waste grades, and the site’s existing grades were provided by Alliance 
Consulting Engineers within the Project Drawings Civil Design Plans for the Class II C&D 
Greenpointe Landfill Located in Anderson County, SC dated May 2018. Specific references 
are: 

a. Existing Grades from Topographic Survey by F&S Surveyors, Engineers & 
Planners, Inc. dated February 8, 2017. 

b. Base Grades from figures Base Elevation Grading and Storm Drainage Plan – 
Cell 1 & Base Elevation Grading and Storm Drainage Plan – Cell 2 from the 
Project Drawings, dated May 2018..  

c. Final Grades from figures Final Elevation – Lift 3 Grading and Storm Drainage 
Plan Cell 2 and Final Elevation – Lift 5 Grading and Storm Drainage plan – Cell 
1 from the Project Drawings, dated May 2018.  

4. Groundwater levels are based on the Potentiometric Contour Map presented in the Site 
Hydrogeologic Characterization Report- Expansion Area (BLE 2019).   

5. Mapping of the top of bedrock was not reported within the available investigation reports 
(QORE 2005, Davis & Floyd 2008, BLE 2019). The area geology consists of a Piedmont 
residual soils, which typically encounters a transitional zone of partially weathered rock 
(PWR) prior to encountering bedrock (BLE 2019). PWR and auger refusal indicating 
possible top of bedrock was encountered in only two borings (B-4 and PZ-24), with the 
deeper bedrock encountered at 44 feet below ground surface. Therefore, bedrock elevations 
were conservatively estimated to be approximately 60 feet below the existing ground 
surface for the analysis.  

6. The subsurface of the landfill consists of the following layers, from the top of landfill 
subgrade down: 
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a. Where necessary, the existing topography will be raised to design grades using 
onsite structural fill. Structural fill soils on the site will consist of excavated 
residual clayey and silty sands and sandy clays and silts. The thickest structural fill 
areas will require approximately 9 feet of fill to achieve the proposed design 
subgrade. 

b. A layer of residual, sandy silts, silty sand, clayey-sand and some high plasticity 
clay ranging from 13 to 30 feet thick within the subgrade below the landfill 
subgrades. Generally, this layer of near surface residual material exhibited loose 
consistency based on standard penetration test (SPT) blow counts.  

c. A layer of increasingly higher, firmer (SPT blow counts > 11) consistency residual 
sandy silts and silty sands extending from the bottom of the near surface residual 
soils to the top of bedrock.  

d. Bedrock. 
7. Shear strengths of the underlying residual material were conservatively assumed based on 

typical values for sand and silty sand, SPT N-values from the historic and current soil test 
borings, and lab testing performed in the available reports (QORE 2005, Davis & Floyd 
2008, BLE 2019). 

8. Shear strength of the construction and demolition (C&D) waste was estimated from 
published literature and our experience with similar materials. C&D waste typically 
includes larger size materials that provide for higher friction angles. Given the potential 
variability of the material, we have conservatively estimated the C&D waste strengths and 
unit weight, though the referenced literature suggests that the C&D is likely stronger than 
was is used in this analysis (Piratheepan et al., 2013). 

a. Unit weight of the C&D waste was estimated from site tonnage information made 
available to us by Alliance Consulting Engineers.  

9. The following cross sections were analyzed for slope stability: 
a. A-A’ represents the final grades of the south facing slope of Expansion Area A. 

The cross section represents the thickest portion of waste above base grades that 
slope to the south. The slope consists of 3:1 H:V sections with 45 feet wide benches 
at 25 feet vertical spacing, for an overall slope inclination of 4.1:1 H:V.  

b. B-B’ represents the final grades of the east facing slope of Expansion Area A. A 
planned sediment pond is located at the toe of slope. The slope consists of 3:1 H:V 
sections with 45 feet wide benches at 25 feet vertical spacing, for an overall slope 
inclination of 4.1:1 H:V.  

c. C-C’ represents the final grades of the southeast facing slope of Expansion Area 
B, and represents the thickest portion of the waste mound in Expansion Area B. A 
planned sediment pond is located at the toe of slope. The slope consists of 4.25:1 
H:V sections with 45 feet wide benches at 25 feet vertical spacing, for an overall 
slope inclination of 6:1 H:V. 

Assumptions 

1. Slope stability analysis was performed for the final planned landfill grades. The analysis 
assumes long term drained conditions.  

2. The analysis assumes proper bonding between C&D waste and soil subgrades, and between 
all C&D waste fills. 

a. Suitable bonding of the C&D wastes assumes the waste has been keyed into the 
existing waste materials through benching of the existing waste surfaces, and that 
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softened or weathered waste cover soils have been stripped prior to waste 
placement.  

b. Prior to the placement of C&D wastes above the soil subgrade, the soil subgrade 
is to be maintained in its final constructed condition (e.g. well compacted, without 
excess moisture or softening due to moisture) until C&D waste is placed.   

a. Placement of the C&D waste is assumed to occur in a “bottom up” manner of 
placement, with the waste placed at the bottom of the Cell and placed in 
subsequent overlying benches. Waste is placed starting from the lowest elevation 
of each cell then working upward in horizontal lifts. Downhill placement and 
compaction of the waste was not considered in this analysis and is not a 
recommended method of placement.  

c. Storm water is not allowed to pond over portions of the landfill. 
d. Intermediate landfill slopes should not terminate (toe out) in the cell floor, but 

rather the toe of the waste slope should be at the edge of the landfill cell/section. 
e. Failure to properly place, compact, and maintain the waste mound could result in 

lower factors of safety than those calculated in this analysis and therefore lead to 
instability.   

3. The analysis assumes the C&D waste is fully draining, and does not have a piezometric 
head within the waste.  

4. For cross sections that included sediment ponds at the toe of the slopes, the factor of safety 
was calculated for the condition of an empty pond (drawdown condition).  

5. The analysis was performed using SLOPE/W of the GeoStudio 2019 R2 software package 
(2019 Release, Version 10.1.0.18696) developed by GEO-SLOPE International. The 
analysis used the Morgenstern-Price method of slices for limit equilibrium, using an 
Entry/Exit (circular failure) or block specified (block failure) slip surface search criteria. 
An iterative optimization search procedure was then performed, which provided an 
optimized composite failure surface. In general, the program calculates the factor of safety 
for potential slip surfaces from the ratio of available shear resistance and the shear 
resistance required to provide equilibrium.  

 
Table 1 outlines the estimated Mohr-Coulomb shear strength envelopes utilized for the various 
materials and conditions.   
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Table 1: Material Parameters (Long Term Drained) 

Material 

Unit Weight 

(pcf) Friction Angle, ϕ (º) Cohesion, c (psf) 

Bedrock Impenetrable 

Deep Residual Soils (Stiff/Firm 

Silty Sands) 124 30 0 

Near Surface Residual Soils (Loose 

Sandy Silts & Silty Sands) 117 28 0 

Structural Fill 115 32 0 

C&D Waste 60 30 200 
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SUMMARY OF RESULTS 

The following tables summarizes the minimum slope stability factors of safety results for the cross 
sections analyzed:  

Table 2: Minimum Slope Stability Factors of Safety for Cross Sections 

MODEL NAME 
RUN 
NO. 

FAILURE LOCATION 
FAILURE 

SHAPE 

LOWEST 
MINIMUM 

F.S. 

A-A’- Expansion Area A South Slope

South Slope 1.A.2
C&D Waste & Shallow 

Residual Soils 
Block, 

Optimized 
3.3 

South Slope – Global 1.B.1
Global, Shallow Residual 

Soils 
Circular, 

Optimized 
3.2 

South Slope – Global, 
Outer Slope 

1.C.1
C&D Waste & Shallow 

Residual Soils 
Circular, 

Optimized 
3.1 

B-B’- Expansion Area A East Slope

East Slope 2.A.1
C&D Waste & Shallow 
Residual Soils Interface 

Circular, 
Optimized 

3.2 

East Slope – Global 2.B.1
Global, Interface of Shallow 

and Deep Residual Soils 
Circular, 

Optimized 
3.2 

East Slope – Global, 
Outer Slope 

2.C.1
C&D Waste & Shallow 
Residual Soils Interface 

Circular, 
Optimized 

2.9 

East Slope – Global, 
Outer Slope Drawdown 

2.C.3
C&D Waste & Shallow 
Residual Soils Interface 

Circular, 
Optimized 

2.9 

C-C’- Expansion Area B Southeast Slope

Southeast Slope 3.A.1
C&D Waste & Shallow 

Residual Soils 
Circular, 

Optimized 
4.6 

Southeast Slope – Global 3.B.1
Global, Shallow Residual 

Soils 
Circular, 

Optimized 
3.4 

Southeast Slope – Global, 
Outer Slope 

3.C.1
Global, Shallow Residual 

Soils 
Circular, 

Optimized 
3.4 

Southeast Slope – Global, 
Outer Slope Drawdown 

3.C.4
Global, Shallow Residual 

Soils 
Block, 

Optimized 
3.2 
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The proposed  final waste grades for Expansion A area consisting of 3:1 H:V slopes with 
intermediate benches represented by south and east slope cross sections A-A’ and B-B’ achieved 
the minimum recommended F.S. > 1.5 under the assumptions for optimized circular and block 
failures.  

The proposed Expansion B area final waste grades of the C&D waste slope represented by southeast 
cross section C-C’ achieved the minimum recommended F.S. > 1.5 under the assumptions for 
optimized circular and block failures.  

CONCLUSION 

A global slope stability analysis was performed for the base grades, proposed final C&D waste 
slopes of Expansion A and Expansion B at the Greenpointe Class 2 Landfill. The analysis used the 
provided base and final grades prepared by Alliance Consulting Engineers.  

The recommended static factor of safety of F.S. > 1.5 was achieved for the planned final waste 
slope conditions.  

These factors of safety are contingent upon the conditions included in this analysis and presented 
in our geotechnical report. The analysis was performed using the provided plans and grades. Any 
deviation from the fill plan related to the waste slope benching, toe of waste location, and steepened 
waste slopes should be re-evaluated by BLE.  
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Mohr-Coulomb 117 0 28 1

Stiff Silty Sands Mohr-Coulomb 124 0 30 1

Structural Fill Mohr-Coulomb 115 0 32 1

North South

Title: Greenpointe Landfill - Expansion Area A
File Name: A-A' EX C&D Expansion.gsz
Comments: Existing C&D Waste Mound, Expansion Area A Lateral and Vertical Expansion - South Slope
Created By: Larry Simonson
Date: 08/06/2019
Tool Version: 10.1.0.18696

Name: 1.A.2 - South Slope
Description: Waste Slope (Block)
Method: Morgenstern-Price
Slip Surface Option: Block
Optimize Critical Slip Surface Location: Yes
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Title: Greenpointe Landfill - Expansion Area A
File Name: A-A' EX C&D Expansion.gsz
Comments: Existing C&D Waste Mound, Expansion Area A Lateral and Vertical Expansion - South Slope
Created By: Larry Simonson
Date: 08/06/2019
Tool Version: 10.1.0.18696

Name: 1.B.1 - South Slope-Global
Description: Global, Deep Seated
Method: Morgenstern-Price
Slip Surface Option: Entry and Exit
Optimize Critical Slip Surface Location: Yes
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Title: Greenpointe Landfill - Expansion Area A
File Name: A-A' EX C&D Expansion.gsz
Comments: Existing C&D Waste Mound, Expansion Area A Lateral and Vertical Expansion - South Slope
Created By: Larry Simonson
Date: 08/06/2019
Tool Version: 10.1.0.18696

Name: 1.C.1 - South Slope-Global, Outer Slope
Description: Global, Deep Seated of Outer Slope
Method: Morgenstern-Price
Slip Surface Option: Entry and Exit
Optimize Critical Slip Surface Location: Yes
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West East

Title: Greenpointe Landfill - Expansion Area A
File Name: B-B' EX C&D Expansion.gsz
Comments: Existing C&D Waste Mound, Expansion Area A Lateral and Vertical Expansion - East Slope
Created By: Larry Simonson
Date: 08/06/2019
Tool Version: 10.1.0.18696

Name: 2.A.1 - East Slope
Description: Waste Slope
Method: Morgenstern-Price
Slip Surface Option: Entry and Exit
Optimize Critical Slip Surface Location: Yes

Sediment Pond
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Created By: Larry Simonson
Date: 08/06/2019
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Description: Global, Deep Seated
Method: Morgenstern-Price
Slip Surface Option: Entry and Exit
Optimize Critical Slip Surface Location: Yes

Sediment Pond
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File Name: B-B' EX C&D Expansion.gsz
Comments: Existing C&D Waste Mound, Expansion Area A Lateral and Vertical Expansion - East Slope
Created By: Larry Simonson
Date: 08/06/2019
Tool Version: 10.1.0.18696

Name: 2.C.1 - East Slope - Global, Outer Slope
Description: Global, Deep Seated of Outer Slope
Method: Morgenstern-Price
Slip Surface Option: Entry and Exit
Optimize Critical Slip Surface Location: Yes

Sediment Pond
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Comments: Existing C&D Waste Mound, Expansion Area A Lateral and Vertical Expansion - East Slope
Created By: Larry Simonson
Date: 08/06/2019
Tool Version: 10.1.0.18696

Name: 2.C.3 - East Slope - Global, Outer Slope Drawdown
Description: Global, Deep Seated of Outer Slope, Drawdown (Empty Pond)
Method: Morgenstern-Price
Slip Surface Option: Entry and Exit
Optimize Critical Slip Surface Location: Yes
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Northwest Southeast

Title: Greenpointe Landfill - Expansion Area B
File Name: C-C' F C&D Expansion.gsz
Comments: Future C&D Waste Mound, Expansion Area B Lateral and Vertical Expansion - Southeast Slope
Created By: Larry Simonson
Date: 08/06/2019
Tool Version: 10.1.0.18696

Name: 3.A.1 - Southeast Slope
Description: Waste Slope
Method: Morgenstern-Price
Slip Surface Option: Entry and Exit
Optimize Critical Slip Surface Location: Yes

Sediment Pond
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Created By: Larry Simonson
Date: 08/06/2019
Tool Version: 10.1.0.18696

Name: 3.B.1 - Southeast Slope-Global
Description: Global, Deep Seated
Method: Morgenstern-Price
Slip Surface Option: Entry and Exit
Optimize Critical Slip Surface Location: Yes
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Created By: Larry Simonson
Date: 08/06/2019
Tool Version: 10.1.0.18696

Name: 3.C.4 - Southeast Slope-Global, Outer Slope Drawdown
Description: Global, Deep Seated of Outer Slope (Block)
Method: Morgenstern-Price
Slip Surface Option: Block
Optimize Critical Slip Surface Location: Yes
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APPENDIX C 

 

SUBGRADE SETTLEMENT / GROUNDWATER SEPARATION WITH C&D 

WASTE SUBGRADE 

  



Calculation Location Station Representative Ground Elevation of Elevation Fill Depth
Point Within on Boring Elevation Landfill Base Finished to C&D Debris Cap

Cell Alignment at Location Grade Cap Landfill Base Grade
Fill (+)
Cut (-)

Feet Feet Feet Feet Feet Feet Feet

SP-1
Expansion Area "A"

11+00 (A-A') B-2 812.5 810.7 886.7 -1.8 74.0 2.0

SP-2
Expansion Area "A"

14+00 (A-A') B-4 811.3 807.0 863.0 -4.3 54.0 2.0

SP-3
Expansion Area "A"

N/A B-1 838.0 830.7 885.9 -7.3 53.2 2.0

SP-4
Expansion Area "A"

N/A B-3 825.0 828.0 889.7 3.0 59.7 2.0

SP-5
Expansion Area "B"

5+00 (C-C') PZ-21 832.3 833.5 877.2 1.2 41.7 2.0

SP-6
Expansion Area "B"

9+18 (C-C') PZ-18 827.9 828.4 886.0 0.5 55.6 2.0

SP-7
Expansion Area "B"

13+12 (C-C') PZ-25 830.2 819.7 842.9 -10.5 21.2 2.0

Net Surcharge = cap weight + weight of waste  - net stress relief between original ground and landfill grade

Elevations from electronic drawing by Alliance Consulting Engineers dated June 24, 2019, revised August 8, 2019.
Assumed total unit weight of materials:

C&D  Waste 60 pcf
Structural Fill and Upper Residual Soil 117 pcf

Calculated by: 8/8/2019 Cap Soil 117 pcf
Checked by: Tyler W. Moody, P.E. 8/8/2019

Reviewed by: Daniel B. Bunnell, P.E. 8/8/2019

Ross Robison, E.I.T.

2,876

3,629

2,971

SURCHARGE DETERMINATION 

SETTLEMENT CALCULATIONS

PROPOSED LANDFILL EXPANSION

4,169

277

4,463

2,572

PSF

Layer Thickness

Landfill Base Grade

BLE Project No. J18-11684-02

August 2019

GREENPOINTE CLASS II LANDFILL

ANDERSON COUNTY, SOUTH CAROLINA

Net Surcharge
Pressure at



August 2019

Subsurface Layer Standard Total Effective Surcharge Overburden Vertical Consolidation Test Results Soil Layer

Layer Thickness Penetration Soil Unit Soil Unit Pressure1 Pressure at Pressure at Modulus Settlement

Resistance Weight Weight Mid-Point Mid-Point

N-Value of Layer of Layer Pc Cr Cc e0 Es

(feet) (bpf) (pcf) (pcf) (psf) (psf) (psf) (ksf) (ksf) (inches)

Stiff sandy SILT 810.7 - 800.7 10.0 14 117.0 117.0 4,463 585 5,048 230 1.4
Loose silty SAND 800.7 - 785.7 15.0 8 117.0 54.6 4,463 1,580 6,043 160 3.0
V. Firm silty SAND 785.7 - 771.7 14.0 23 124.0 61.6 4,463 2,420 6,884 320 1.4
V. Dense silty SAND 771.7 - 753.7 18.0 50 124.0 61.6 4,463 3,406 7,869 540 1.1

Total 57.0 Feet
TOTAL SETTLEMENT (INCHES) 6.9

TOTAL SETTLEMENT (FEET) 0.58

F. Firm silty SAND 807.0 - 799.3 7.7 28 117.0 117.0 2,572 450 3,022 370 0.4
Loose silty SAND 799.3 - 784.0 15.3 8 117.0 54.6 2,572 1,319 3,890 160 1.8
V. Dense SAND (PWR) 784.0 - 767.0 17.0 100 124.0 61.6 2,572 2,260 4,832 860 0.4

Total 40.0 Feet
TOTAL SETTLEMENT (INCHES) 2.6

TOTAL SETTLEMENT (FEET) 0.22

Calculated by: 8/8/2019
Checked by: Tyler Moody, P.E. 8/8/2019

Reviewed by: Daniel B. Bunnell, P.E. 8/8/2019

Point SP-2, Section A-A′ Station 14+00 (B-4)

SETTLEMENT CALCULATIONS
GREENPOINTE CLASS II LANDFILL

ANDERSON COUNTY, SOUTH CAROLINA

Bunnell-Lammons Engineering, Inc. Project No. J18-11684-02

Layer

Elevation

(feet)

PROPOSED LANDFILL EXPANSION

Point SP-1, Section A-A′ Station 11+00 (B-2)

Ross Robison, E.I.T



August 2019

Subsurface Layer Standard Total Effective Surcharge Overburden Vertical Consolidation Test Results Soil Layer

Layer Thickness Penetration Soil Unit Soil Unit Pressure1 Pressure at Pressure at Modulus Settlement

Resistance Weight Weight Mid-Point Mid-Point

N-Value of Layer of Layer Pc Cr Cc e0 Es

(feet) (bpf) (pcf) (pcf) (psf) (psf) (psf) (ksf) (ksf) (inches)

V. Firm silty SAND 830.7 - 822.5 8.2 21 117 117.0 2,572 480 3,052 310 0.5
Firm silty SAND 822.5 - 777.5 45.0 13 124 61.6 2,572 2,345 4,917 220 3.8

Total 53.2 Feet
TOTAL SETTLEMENT (INCHES) 4.3

TOTAL SETTLEMENT (FEET) 0.36

Fill 828.0 - 825.0 3.0 n/a 117 117.0 4,169 176 4,344 240 0.4
V. Stiff sandy SILT 825.0 - 797.0 28.0 14 117 54.6 4,169 1,115 5,284 230 3.7
Firm silty SAND 797.0 - 765.0 32.0 14 117 54.6 4,169 2,753 6,922 230 4.2

Total 63.0 Feet
TOTAL SETTLEMENT (INCHES) 8.3

TOTAL SETTLEMENT (FEET) 0.69

Calculated by: 8/8/2019
Checked by: Tyler Moody, P.E. 8/8/2019

Reviewed by: Daniel B. Bunnell, P.E. 8/8/2019

Ross Robison, E.I.T

Point SP-4 (B-3)

SETTLEMENT CALCULATIONS
GREENPOINTE CLASS II LANDFILL

ANDERSON COUNTY, SOUTH CAROLINA

Bunnell-Lammons Engineering, Inc. Project No. J18-11684-02

Layer

Elevation

(feet)

PROPOSED LANDFILL EXPANSION

Point SP-3 (B-1)



August 2019
Subsurface Layer Standard Total Effective Surcharge Overburden Vertical Consolidation Test Results Soil Layer

Layer Thickness Penetration Soil Unit Soil Unit Pressure1 Pressure at Pressure at Modulus Settlement

Resistance Weight Weight Mid-Point Mid-Point
N-Value of Layer of Layer Pc Cr Cc e0 Es

(feet) (bpf) (pcf) (pcf) (psf) (psf) (psf) (ksf) (ksf) (inches)

Stiff clayey SILT 833.5 - 826.8 6.7 11 117.0 117.0 2,876 392 3,268 0.75 0.022 0.192 0.806 5.7
V. loose clayey SAND 826.8 - 820.3 6.5 4 117.0 54.6 2,876 961 3,838 100 1.3
Loose-Firm silty SAND 820.3 - 802.3 18.0 8 117.0 54.6 2,876 1,630 4,507 160 2.3
Assumed Silty SAND 802.3 - 772.0 30.3 12 124.0 61.6 2,876 3,055 5,931 210 0.0

Total 61.5 Feet
TOTAL SETTLEMENT (INCHES) 9.3

TOTAL SETTLEMENT (FEET) 0.78

Stiff sandy CLAY 828.4 - 817.1 11.3 12 117.0 117.0 3,629 661 4,290 1.27 0.022 0.192 0.806 8.1
Soft to Firm sandy SILT 817.1 - 806.6 10.5 5 117.0 54.6 3,629 1,609 5,237 3.09 0.022 0.192 0.806 3.5
Loose silty SAND 806.6 - 788.6 18.0 7 117.0 54.6 3,629 2,387 6,015 150 3.1
Assumed silty SAND 788.6 - 768.3 20.3 12 124.0 61.6 3,629 3,503 7,132 210 2.5

Total 60.1 Feet
TOTAL SETTLEMENT (INCHES) 17.2

TOTAL SETTLEMENT (FEET) 1.43

Point SP-6, Section C-C′ Station 9+18.34 (PZ-18)

SETTLEMENT CALCULATIONS
GREENPOINTE CLASS II LANDFILL

ANDERSON COUNTY, SOUTH CAROLINA

Bunnell-Lammons Engineering, Inc. Project No. J18-11684-02

Layer

Elevation

(feet)

PROPOSED LANDFILL EXPANSION

Point SP-5, Section C-C′ Station 14+00 (PZ-21)



August 2019
Subsurface Layer Standard Total Effective Surcharge Overburden Vertical Consolidation Test Results Soil Layer

Layer Thickness Penetration Soil Unit Soil Unit Pressure1 Pressure at Pressure at Modulus Settlement

Resistance Weight Weight Mid-Point Mid-Point
N-Value of Layer of Layer Pc Cr Cc e0 Es

(feet) (bpf) (pcf) (pcf) (psf) (psf) (psf) (ksf) (ksf) (inches)

Firm silty SAND 819.7 - 813.2 6.5 13 117.0 117.0 277 380 658 220 0.1
Loose silty SAND 813.2 - 794.2 19.0 7 117.0 54.6 277 1,279 1,557 150 0.3
Dense SAND 794.2 - 768.7 25.5 15 124.0 61.6 277 2,583 2,861 240 0.2

Total 51.0 Feet
TOTAL SETTLEMENT (INCHES) 0.6

TOTAL SETTLEMENT (FEET) 0.05

Calculated by: 8/8/2019
Checked by: Tyler Moody, P.E. 8/8/2019

Reviewed by: Daniel B. Bunnell, P.E. 8/8/2019

Ross Robison, E.I.T

(feet)

PROPOSED LANDFILL EXPANSION

SETTLEMENT CALCULATIONS
GREENPOINTE CLASS II LANDFILL

ANDERSON COUNTY, SOUTH CAROLINA

Bunnell-Lammons Engineering, Inc. Project No. J18-11684-02

Layer

Point SP-7, Section C-C′ Station 13+12 (PZ-25)

Elevation



Settlement Location Settlement of Design Seasonal High
Point Landfill Base Landfill  Groundwater Elevation

Grade Base Grade from BLE (2019)
Elevation Landfill Base 

Grade
Feet Feet Feet

SP-1 Section A-A′ Station 11+00 0.58 810.70 807.50

SP-2 Section A-A′ Station 14+00 0.22 807.00 801.40

SP-3 Offset A-A′ 0.36 830.70 828.18

SP-4 Offset A-A′ 0.69 828.03 822.51

SP-5 Section C-C′ Station 14+00 0.78 833.50 829.90

SP-6 Section C-C′ Station 9+18 1.43 828.40 824.90

SP-7 Section C-C′ Station 13+12 0.05 819.70 814.70

Minimum required separation above the seasonal high groundwater is 2.0 feet. 

Calculated by: Ross Robison 8/8/2019
Checked by: Tyler Moody, P.E. 8/8/2019

Reviewed by: Daniel B. Bunnell, P.E. 8/8/2019

POST-SETTLEMENT LANDFILL SEPARATION

PROPOSED LANDFILL EXPANSION

GREENPOINTE CLASS II LANDFILL

ANDERSON COUNTY, SOUTH CAROLINA

BLE Project No. J18-11684-02

5.38

4.95

Groundwater
Separation with

Design 

Feet

2.63

2.07

2.16

4.83

2.82
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SOIL TEST BORING LOGS AND LABORATORY DATA 
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1.0 Project Overview 
 

1.1 Narrative 
Wasteco, Inc. is proposing the expansion of the Greenpointe Construction and Debris 

(C&D) Landfill, which consists of construction of a new approximately 8.02 acre (AC) expansion 
to the existing 21.60 AC Cell 1 C&D Landfill, a new approximately 17.77 AC C&D Cell 2, and a 
gravel access road located along Hamlin Road in Anderson County, South Carolina. The property 
(TMS # 164-00-02-036 and 138-00-04-013) is located approximately one (1) mile west of exit 35 
on interstate I-85 in Anderson County, as illustrated in the Site Location Map in Appendix A. The 
proposed development will include approximately 66.8 AC of land disturbance of the 
approximately 212.5 AC site. 
 

The Anderson County Digital Ortho Quarter Quadrangle (DOQQ) imagery provided by 
the United States Department of Agriculture Farm Service Agency (USDA-FSA) (See Aerial Map 
in Appendix A) was utilized to provide a general overview of the site and its surroundings. 
Expansion of Cell 1 and Cell 2 of the site consists of wooded, newly graded, grass, brush, 
impervious, and gravel areas.  The United States Geological Survey’s (USGS) 7.5 Minute 
Anderson County Quad Map (See Topographic Map in Appendix A) was utilized to provide a 
general overview of the site and surrounding area drainage patterns.  Utilizing a topographic survey 
conducted by F&S Surveyors, Engineers, & Planners, Inc. dated February 8, 2017, it appears that 
a majority of the stormwater runoff is to one (1) discharge point along the southeastern portion of 
the property line at Pickens Creek. Based on a review of the South Carolina Soil Survey for 
Anderson County it is apparent that Cartecay (Ca) hydrologic soil group (HSG) B/D, Cecil (CdB, 
CdC, CdD, CeC2) HSG B, Hiwassee (HaC) HSG B, and Madison (MaC, MaD, MaE) HSG B soil 
comprises the project site (See Soils Map in Appendix A).  The Federal Emergency Management 
Agency (FEMA) Flood Map Panels 45007C0040E, 45007C0110E, 45007C0130E, 45077C295D, 
45077C0315D, and 45077C0410D dated 2011 (See FEMA Flood Map in Appendix A) identifies 
that the project site is located within the floodzone, which indicates the site is in an area of flooding 
and is inside of the 100-year Flood Plain. Based on the provided base flood elevations shown on 
the FEMA Map, the project site will not disturb this flood zone area. The National Wetlands 
Inventory (NWI) Map provided by the US Fish and Wildlife Service (See NWI Map in Appendix 
A), indicates there is one (1) creek (Pickens Creek) that borders the site from east to west 
transversing the property site. This creek has been delineated and is shown on the Construction 
Plans.  

   
The proposed landfill expansion will include the construction of the approximately 8.02 

AC expansion to the existing 21.60 AC Cell 1 C&D Landfill, a new approximately 17.77 AC C&D 
Cell 2, and a gravel access road.  All earth moving activities will tie into existing grade and will 
maintain the existing flow patterns of stormwater on-site. The proposed development’s stormwater 
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will be routed into three (3) detention basins (See Maps in Appendix B). There are currently two 
(2) detention basins (Detention Basin 1 and 2) on-site. The existing Detention Basin 1 will remain, 
Detention Basin 2 will be expanded, and a new detention basin (Detention Basin 3) will be 
constructed. The existing, expanded and new detention basins have approximately 1,306,766 
cubic-feet of combined storage and are located along the southeastern portion of the property. 

 
Appendix B, Pre-Development Watershed Map, illustrates the locations of the pre-

development watershed areas totaling 78.28 AC for existing Cell 1, expansion of Cell 1, and 
proposed Cell 2 landfills. The hydraulic calculations for the existing Cell 1 C&D landfill 
development of the site were performed to compare to the design release rates shown in the 
previous report (see Appendix C for calculations). The existing Cell 1 C&D Landfill was approved 
and permitted separately in 2008 under permit LF2-001 (see Appendix C for calculations). 

 
Three (3) existing study points were observed for this site. Drainage Area 1.1 (DA 1.1) is 

approximately 15.0 AC which contains good-wooded and fair-brush areas. The Discharge Point 
DA 1.1 is out of the existing Detention Basin 1, which continues in the southerly direction to 
discharge at Pickens Creek. Drainage Area 1.2 (DA 1.2) is approximately 13.0 acres which 
contains fair-brush, gravel, and newly graded soil areas. The Discharge Point DA 1.2 Outfall is at 
the existing Detention Basin 2, which continues in the southerly direction to discharge at Pickens 
Creek. Drainage Area 2.1 (DA 2.1) is approximately 40.78 AC which contains good-wooded area 
and fair-brush area. The analysis area DA 2.1 is the area of Cell 2 draining southwest to the 
wetlands and southeast into Pickens Creek. 

 
Appendix B, Post Development Watershed Map, illustrates the location of the post-

development watershed areas and the apparent stormwater drainage patterns. The existing three 
(3) DAs are subdivided into four (4) Das.  

 
DA 1.1 is approximately 17.34 AC size and is routed to the existing Detention Basin 1, 

which drains into DA 1.1 Outfall. DA 1.2 is approximately 27.61 AC in size and is routed to the 
new expansion of Detention Basin 2, which drains into DA 1.2 Outfall. This drainage area contains 
proposed impervious surface, gravel, newly graded soil, fair-grass, and good-woods for the new 
Cell 1 expansion.  

 
DA 2.1 splits into DA 2.1 and DA 2.1 Bypass. DA 2.1 is approximately 23.38 AC in size 

and is routed to the new Detention Basin 3, which discharges into DA 2.1 Outfall. DA 2.1 Bypass 
is approximately 17.41 AC in size and bypasses into the discharge point DA 2.1 Outfall. This 
drainage area contains proposed newly graded soils, impervious surfaces, and gravel for the Cell 
2 C&D landfill. The peak flows from the DA 2.1 to the new Detention Basin 3 and DA 2.1 Bypass 
are combined at DA 2.1 Discharge Point for the total post development discharge rates.  

 



 Comprehensive Stormwater Pollution Prevention Plan (C-SWPPP) 

Greenpointe Landfill C&D Expansion 
 

 
Alliance Consulting Engineers, Inc. 
June 2019 

  3 

 
The Stormwater Calculations conducted by Alliance Consulting Engineers, Inc. modeled 

the overall development utilizing the HydraCAD® Software.  This program utilized the SCS 
method for generating hydrographs, in accordance with South Carolina state regulations.  The pre-
developed peak flows and post-developed peak flows for study points DA 1.1, 1.2, and 2.1 Outfall 
can be seen in Table 1A-1C. DA 1.1 and 1.2 studies the point of discharge from Detention Basins 
1 and 2. DA 2.1 studies the discharge into Pickens Creek from the Detention Basin 3 and bypass 
at Cell 2. The post-developed flows are required to be less than the pre-developed flows up through 
the 25-yr, 24-hr storm event per Anderson County requirements. As shown in the tables below, 
the proposed post-development conditions control up through the 25-yr storm event, with the post-
development rates for Cell 1 being below the previously approved 2-yr, 10-yr, and 25-yr basin 
discharge rates of permit LF2-001 (see Appendix G). DA 1.2 2-yr. has an increase of 0.14 cfs in 
flow, due to the necessity to meet the required maximum drawdown time of five (5) days. Note 
that this slight increase is still below the pre-development peak flow rates in the attached approved 
report, LF2-001 (see Appendix G). 

 
Table 1A – Previous Design and Post Developed Peak Flows for DA 1.1 

Return Period Pre-Dev. Peak 
Flow (CFS) 

Post-Dev. Peak 
Flow (CFS) 

Flow Change 
(CFS) (-) 

2 yr, 24-hr 0.77 0.60 -0.17 
10 yr, 24-hr 0.97 0.81 -0.16 
25 yr, 24-hr 2.63 2.52 -0.11 

 
Table 1B- Previous Design and Post Developed Peak Flows for DA 1.2 

Return Period Pre-Dev. Peak 
Flow (CFS) 

Post-Dev. Peak 
Flow (CFS) 

Flow Change 
(CFS) (-) 

2 yr, 24-hr 0.99 1.13 0.14 
10 yr, 24-hr 1.28 1.24 -0.04 
25 yr, 24-hr 5.79 3.57 -2.22 

 
Table 1C - Pre and Post Developed Peak Flows for DA 2.1 

Return Period Pre-Dev. Peak 
Flow (CFS) 

Post-Dev. Peak 
Flow (CFS) 

Flow Change 
(CFS) (-) 

2 yr, 24-hr 11.91 10.21 -1.70 
10 yr, 24-hr 53.17 47.67 -5.50 
25 yr, 24-hr 83.76 79.59 -4.17 
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Water quality will be provided for this project by the use of skimmers sized for a drawdown 
of one (1) day for the water quality volume. Sheets C-8.0-8.1 of the Construction Plans includes 
the details and cross-sections for the detention ponds and skimmers. 

 
 Stormwater runoff in DA 2.1 Bypass will have the same good condition of stabilized and 

wooded areas to flow through in the proposed Post-Development conditions just as it did in the 
Pre-Development prior to entering the existing creek bed. Therefore, no controls are proposed for 
the DA 2.1 Bypass area. 

 
All rip-rap berms were designed and located where the stormwater enters the proposed 

detention basins. The location were selected to provide 20% of the sediment storage in the forebays 
up to the crests of the berms. The locations and dimensions of the proposed three (3) rip-rap berms 
are shown on the Storm Drain Details (Sheet C-8.1). In addition, coir baffles and one (1) 6-inch 
skimmer for Detention Basin 1, one (1) 8-inch skimmer for Detention Basin 2, and two (2) 5-inch 
skimmers for Detention Basin 3 shall be placed within the detention basins during construction. 
The skimmer sizes were designed to drain the 10-year storm event volume at a minimum of 24 
hours. The skimmer sizing information is shown on Sheet C-8.0 of the Storm Drain Details.   

Volume and Drawdown Calculations for Existing Detention Basin #1 

 D.A. = 17.34 acres 

 Sediment Storage Required: 3600 cubic feet (CF) x 17.34 acres (AC) = 62,424 CF  

 Forebay Volume Required: 62,424 CF x 0.2 = 12,485 CF 

 Forebay Volume Provided:  13,177 CF as shown on the plans 

First Flush Volume = (17.34 AC x 43,560 SF/AC) x (1” / 12” per foot) = 62,944 CF 

 The actual provided water quality volume is 187,729 CF at elevation 809.92 in Detention 
Basin 1. Using a Faircloth Skimmer, the skimmer size needed to drawdown this volume in a 
minimum 24 hours is a 6”, which will drawdown 51,840 CF in a 24-hr period. This is a drawdown 
rate of:  
 
51,840 CF / (24 hr x 3600 sec/hr) = 0.6 cfs 
 
This drawdown rate will be utilized as the pond discharge rate below the top of the first outlet 
control in the outlet structure in the following design. 
 
First Flush drawdown time: 
 
First Flush Volume = 62,944 CF 
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Drawdown time = 62,944 CF/ (0.6 cfs x 3600 sec / hr) x (1 day / 24 hr) = 1.21 days 
 
10-yr drawdown time:  
 
Maximum storage volume in pond = 192,473 CF (see attached Hydraflow Reports, Appendix D) 

Occurs at hour 24.03 and elevations 810.03 and draws down to elevation 809.92 at hour 
26.10. 

 
Remaining Drawdown time = 187,729 CF / (0.6 cfs x 3600 sec / hr) x (1 day / 24 hr) =  3.62 days 
 
This results in a total retention time of = 3.62 days + 1.09 days = 4.71 days 

    
Running Hydraflow for this sediment basin with a contributing area of bare soil (CN = 86) 

and the average flow rate of the skimmer given for the Faircloth Skimmer, the peak elevation in 
the basin will be at 810.03 with a peak flow of 0.81 cfs for the 10-yr storm event which is below 
the crest of the riser (810.50) and crest of the emergency spillway (811.00). From the South 
Carolina Department of Health and Environmental Control (SCDHEC) Trapping Efficiency 
Figure this basin will provide 91.52% trapping efficiency (see attached Sediment Basin Trapping 
Efficiency summary, Appendix F). 

Volume and Drawdown Calculations for Detention Basin #2 

 D.A. = 27.61 AC 

 Sediment Storage Required: 3600 CF x 27.61 AC = 99,396 CF 

 Forebay Volume Required: 99,396 CF x 0.2 = 19,879 CF 

 Of the 27.61 acres of run-off being routed to Detention Basin 2 by the perimeter diversions 
9.66 acres is routed to Forebay B and 17.95 acres is routed to Forebay A. Therefore, 65% of the 
forebay volume (12,922 CF) must be contained within Forebay A and 35% (6,958 CF) must be 
contained within Forebay B. 

Forebay A Volume Provided:  17,315 CF as shown on the plans 

Forebay B Volume Provided:  7,986 CF as shown on the plans 

First Flush Volume = (27.61 AC x 43,560 SF/AC) x (1” / 12” per foot) = 100,224 CF 

 The actual provided water quality volume is 294,075 CF at elevation 804.50 in the 
detention basin 2. Using a Faircloth Skimmer, the skimmer size needed to drawdown this volume 
in a minimum 24 hours is an 8”, which will drawdown 97,978 CF in a 24 hour period.  
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This is a drawdown rate of:  
 
97,978 CF / (24 hr x 3600 sec/hr) = 1.13 cfs 
 
This drawdown rate will be utilized as the pond discharge rate below the top of the first outlet 
control in the outlet structure in the following design. 
 
First Flush drawdown time: 
 
First Flush Volume = 100,224 CF 
Drawdown time = 100,224 CF / (1.13 cfs x 3600 sec / hr) x (1 day / 24 hr) = 1.03 days 
 
10-yr drawdown time:  
 
Maximum storage volume in pond = 298,651 CF (see attached Hydraflow Reports, Appendix D) 

Occurs at hour 24.03 and elevation 804.55 and draws down to elevation 804.55 at hour 
25.2. 

 
Drawdown time = 294,075 CF/ (1.13 cfs x 3600 sec / hr) x (1 day / 24 hr) = 3.01 days 
 
 This results in a total retention time of = 3.01 days + 1.05 days = 4.06 days 

 
Running Hydraflow for this sediment basin with a contributing area of bare soil (CN = 86) 

and the average flow rate of the skimmer given for the Faircloth Skimmer, the peak elevation in 
the basin will be at 804.55 with a peak flow of 1.24 cfs for the 10-yr storm event which is below 
the crest of the riser (805.00) and crest of the emergency spillway (805.75). From the SCDHEC 
Trapping Efficiency Figure this basin will provide 92.49% trapping efficiency (see attached 
Sediment Basin Trapping Efficiency summary, Appendix F). 

Volume and Drawdown Calculations for proposed Detention Basin #3 

 D.A. = 23.38 AC 

 Sediment Storage Required: 3600 CF x 23.38 AC = 84,168 CF  

 Forebay Volume Required: 84,168 CF x 0.2 = 16,834 CF 

 Forebay Volume Provided:  18,758 CF as shown on the plans 

First Flush Volume = (23.38 AC x 43,560 SF/AC) x (1” / 12” per foot) = 84,869 CF 

 The actual provided water quality volume is 91,308 CF at elevation 805.80 in Detention 
Basin 3. Using a Faircloth Skimmer, the skimmer size needed to drawdown this volume in a 
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minimum 24 hours is a two (2) 5”, which will drawdown 65,664 CF in a 24-hr period. This is a 
drawdown rate of:  
 
65,664 CF / (24 hr x 3600 sec/hr) = 0.76 cfs 
 
This drawdown rate will be utilized as the pond discharge rate below the top of the first outlet 
control in the outlet structure in the following design. 
 
First Flush drawdown time: 
 
First Flush Volume = 84,869 CF 
Drawdown time = 84,869 CF / (0.76 cfs x 3600 sec / hr) x (1 day / 24 hr) = 1.29 days 
 
10-yr drawdown time:  
 
Maximum storage volume in pond = 153,964 CF (see attached Hydraflow Reports, Appendix D) 

Occurs at hour 12.27 at elevation 807.19 and draws down to the water quality volume 
provided at hour 24.90. 

 
Drawdown time = 91,308 CF / (0.76 cfs x 3600 sec / hr) x (1 day / 24 hr) =  1.39 days 
This results in a total retention time of 1.29 days + 1.39 days = 2.68 days 

    
Running Hydraflow for this sediment basin with a contributing area of bare soil (CN = 86) 

and the average flow rate of the skimmer given for the Faircloth Skimmer, the peak elevation in 
the basin will be at 807.19 with a peak flow of 16.55 cfs for the 10-yr storm event which is below 
the crest of the riser (808.00) and crest of the emergency spillway (808.50). From the SCDHEC 
Trapping Efficiency Figure this basin will provide 84.10% trapping efficiency (see attached 
Sediment Basin Trapping Efficiency summary, Appendix F) which is above the required 80.0% 
trapping efficiency. 

The proposed storm drainage system was modeled in Autodesk® Storm and Sanitary 
Analysis Software. This program utilized the Rational Method in order to ensure the proposed pipe 
networks function properly.  The storm drainage systems were sized to handle the 10-year storm 
event without having any surcharging conditions within the pipes. The 10-year storm event output 
of this model can be referenced in Appendix E, refer to the drainage maps as well. 

 
The proposed slope conveyance systems and perimeter ditches were modeled using in 

Autodesk® Hydraflow Express Extension. This program utilized the Rational Method in order to 
ensure the proposed slope conveyance systems and perimeter ditches function properly.   
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The slope conveyance systems were sized to handle the 25-year storm event without having 
any surcharging conditions within the system. The largest drainage area was used to design all the 
slope conveyances and indicate the cross-section parameters. The 25-year storm event output of 
this model can be referenced in Appendix E, refer to the Slope Drainage Maps as well.  

 
The perimeter ditches were sized to handle the 25-year storm event without having any 

surcharging conditions within the ditches. The perimeter ditches were sized from the analysis point 
for the entire ditch. The 25-year storm event output of this model can be referenced in Appendix 
E, refer to the Perimeter Ditch Drainage Maps as well. 

 
Excavation and backfilling for site grading of the proposed development will be the 

primary soil disturbing activities. Excavated soils not immediately utilized in backfilling will be 
stockpiled and protected on site and then finish graded just before final stabilization.  All exposed 
soils will be reseeded and new vegetation will be planted as soon as practical. 

  

1.2 Stormwater Management and Sediment Control 
 
o Water Quality BMPs 
 

The locations of best management practices (BMPs) are illustrated in Exhibit A.  
 

To prevent soil from washing into the undisturbed areas of the site, the following site-wide 
BMPs will be implemented: 

 
• Single Row and/or Double Row silt fencing will be placed along the perimeter of the 

areas to be cleared and graded before any clearing or grading takes place. 
• Construction Entrance/Exit will be placed at the designated entrance.  
• Inlet protections will be used at the proposed inlets where necessary. 
• BMPs will be inspected every seven (7) calendar days. 
• The detention basins equipped with rip-rap berm, skimmer(s), and baffles will capture 

runoff from construction areas. 
 

The post construction water quality for the proposed development will be treated within 
the new detention basins, where runoff is captured into the new storm drainage system. 
Calculations above should be referenced for the water quality volumes. 
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o Erosion Prevention BMPs 
 

The locations of best management practices (BMPs) have been illustrated in Exhibit A. 
Several of the BMPs included in this plan have been developed to serve as post-construction 
stormwater controls. 

 
To prevent soil from washing onto the undisturbed areas of the site or off-site, the following 

erosion prevention BMPs will be implemented and remain in place until the cells are closed out 
and meet final stabilization requirements: 
 

• As each phase of the landfill is brought to finished grade, that portion of the cell will 
be brought to final stabilization. 

• After fertilizing these areas will be seeded. The permanent seed mix for March to 
August planting dates shall consist of Annual Rye Grass, Hulled Bermuda, Pensacola 
Bahia, Sericea Lespedeza, and Weeping Love Grass.  The permanent seed mix for 
September to February planting dates shall consist of Annual Rye Grass, Hulled 
Bermuda, Brown Top Millet, and Unhulled Bermuda. Seeding rates shall conform to 
the grassing specifications approved for the Project and/or to the seeding rates 
illustrated on the Construction Details for Anderson County. 

• Cleared and graded soils and slope drains provided will be sloped as indicated on the 
Grading Plans (Sheet C-4.0-4.10). 

• Grassing, erosion control matting, and turf reinforcement matting will be placed at the 
appropriate locations as indicated on the Erosion and Sediment Control Plan (Sheets 
C-5.0 – C-5.4).  

• Outlet protection will be installed at pipe outlets. 
• A visual inspection of active landfill sites will occur at least every seven (7) calendar 

days by landfill personnel for areas of open landfill application; 
• A visual inspection will occur every thirty (30) calendar days for stabilized sites to 

ensure that sediment and erosion control measures are operating properly. 
 

o Construction Debris Management 
 

Waste materials will be handled and disposed of per guidelines and requirements of this 
landfill permit and the following preventative measures: 

 
• Fertilizers will be applied only in the minimum amounts recommended by the 

manufacturer. 
• Fertilizers will be worked into the soil to limit exposure to stormwater. 
• Fertilizers will be stored and covered, and partially used bags will be transferred to a 

sealable bin to avoid spills. 
• Vehicles on site will be monitored for leaks and receive regular preventive maintenance 

to reduce the chance of leakage.  
• Petroleum products will be stored in tightly sealed containers which are clearly labeled.  
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• Spill kits will be included with all fueling sources and maintenance activities.  
• Sanitary waste will be collected from portable units as necessary to avoid overfilling.  
• A covered receptacle will be used for all waste materials.  
• Materials and equipment necessary for spill cleanup will be kept on site.  Equipment 

will include, but not be limited to, brooms, dust pans, mops, rags, gloves, goggles, kitty 
litter, sand, sawdust, and plastic and metal trash containers. 

• Spills will be cleaned up immediately upon discovery. Spills large enough to reach the 
storm drain collection system will be reported to the National Response Center at (800) 
424-8802. 

• A stabilized construction entrance with a filter fabric liner will be constructed to reduce 
vehicle tracking of sediments.  

• Dump trucks hauling material from the construction site will be covered with a tarp. 
 

o Construction Entrances and Dust Control 
 

The contractor is to use the designated construction entrance as shown. The contractor will 
be instructed to protect and maintain entrances at all times and in accordance with the Erosion 
Control Details.  The gravel construction entrance will be maintained and reworked with additional 
stone as needed.  Traffic entering or exiting each parking lot will be directed through the 
construction entrance.  A water truck will be called on site to water soil as necessary to minimize 
dust. 
 
o Additional Onsite and Offsite Pollution Identification 
 

The following potential source areas of stormwater contamination were identified and 
evaluated: 
 

• Cleared and graded areas; 
• Construction site entrance; 
• Undisturbed areas; and 
• Construction debris. 

 
 Table 2 and Exhibit A presents site specific information regarding stormwater pollution 
potential from each of these areas.  
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Table 2 - Locations of Potential Sources of Stormwater Contamination 

Sub-Watershed 
Area(1) 

Potential 
Stormwater 

Contamination 
Point 

Potential Pollutants Potential Problem 

All Post 
Watersheds 

Cleared and graded 
areas; Construction 
debris 

Soil erosion, fertilizer, 
pesticides 

Erosion of soils from cleared and graded 
areas have the potential to discharge into 
the proposed detention basin 

DA 1.1 Construction site 
entrance 

Hydraulic oil, gasoline, 
antifreeze, soil erosion, 
fertilizer, pesticides 

Leaking hydraulic oil and antifreeze from 
clearing and grading equipment. 
Gasoline and diesel fuel spills while 
fueling construction equipment, and 
erosion of exposed and stockpiled soils. 
Tracking of soil into the road through the 
construction site entrance. 

DA 1.1, 1.2, 
and 2.1 

Proposed inlets Soil erosion, fertilizer, 
pesticides, hydraulic oil, 
gasoline, antifreeze 

Erosion of soils from cleared and graded 
areas have the potential to discharge into 
the proposed storm drainage system. 
Leaking hydraulic oil and antifreeze from 
vehicles and equipment from the 
construction site entrance. 

None All undisturbed 
areas 

None No storm water related issues with this 
completely vegetated area. 

(1) See Appendix B for drainage areas  
 

1.3 Sequence of Construction 
 

Structural BMPs will be coordinated with construction activities so the BMP is in place 
before construction begins.  A full construction sequence for this project is shown on the Erosion 
Control Plan (Sheet C-5.0 - C-5.4) within the Construction Plans for this project. The following 
BMPs will be coordinated with construction activities:  

 
• A Preconstruction Meeting will be held for this project per SCDHEC’s review process. 
• The limits of disturbance and any portion of the 50’ wetland buffer outside the limits 

of disturbance will need to be flagged. 
• The temporary perimeter controls (silt fences) will be installed before any clearing and 

grading begins. 
• The new construction entrance/exit entrances will be installed before any clearing and 

grading begins.  
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• The new detention basins will be in place with all during construction measures prior 
to clearing and grading the remainder of the site. 

• Clearing and grading will not occur in an area until it is necessary for construction to 
proceed. 

• Once construction activity ceases permanently in an area, that area will be stabilized 
with matting and grass seed as indicated in the Construction Documents. 

• The temporary perimeter controls (silt fencing) will not be removed until all 
construction activities at the site are complete and soils have been permanently 
stabilized.  

• Sediment basins will remain in place until the landfill is closed out and authorization 
from SCDHEC is granted to remove them.  

 

1.4 Non-Numeric Effluent Limits 
 

Stormwater volume and velocity control within the site will be accomplished during 
construction activities to minimize erosion.  This will be accomplished through the use of the 
following BMPs and techniques: 
 

• Limiting the amount of disturbed area not stabilized at a time; 
• Phased construction sequence; 
• Diverting off-site flow around the site; 
• Controlling drainage patterns within the construction site; 
• Surface roughening along any slopes; 
• Temporary stabilization of disturbed areas; 
• Permanent and temporary seeding, as portions of the landfill cells are completed; 
• Riprap outlet protection to be placed at all outfalls, including discharge points; 
• Check dams and forebays to minimize velocities; and 
• Detention basins. 

 
The contractor shall maintain the riprap outlet protection measures and aprons at all times 

throughout the construction process. 
 

1.5 Management of Non-Stormwater Discharge 
 

The following are allowable sources of non-stormwater discharges that may be associated 
with construction activity at the site: 
 

• Waters used to wash vehicles where detergents are not used; 
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• Water used to control dust in accordance with Section 3.2.2 of the Construction General 
Permit; 

• Uncontaminated ground water or spring water; and 
• Uncontaminated excavation dewatering. 

 

1.6 Post-Construction Water Quality Measures 
 
The Post-Construction water quality measures will consist of the following: 
 
1. Permanent grassing; and 
2. Dry detention basins. 

 

1.7 Buffer Zone Management 
 

As shown on the Erosion Control Plan (Sheet C-5.0 - C-5.4 of the Construction Plans), the 
majority of the site provides at least a one-hundred (100) linear foot (LF) undisturbed buffer, 
however, double row silt fence with mulch (a minimum 3 linear feet of spacing between rows) is 
provided along the area adjacent to the existing wetlands and Pickens Creek. These boundaries are 
to be flagged and remain undisturbed during the construction of the proposed improvements. The 
double row fencing and mulch will provide additional protection to the jurisdictional areas during 
the construction process. Slopes will also be immediately stabilized to protect the integrity of the 
wetlands. There is a one-hundred (100) LF property setback, a fifty (50) LF wetlands buffer, and 
a two-hundred (200) LF limits of waste stream buffer; these buffers are to be maintained and no 
waste shall be placed inside of them. 
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Exhibit A Erosion and Sediment Control Plan 
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2.0 Site Features and Sensitive Areas 
 

2.1 Sources of Pollution 
 

Pollutants that result from clearing, grading, and excavation have the potential to be present 
in stormwater runoff are listed in Table 3 below. This table includes information regarding 
material type, chemical and physical description, and the specific regulated stormwater pollutants 
associated with each material.   
 

Table 3 - Potential Construction Site Stormwater Pollutants 

Trade Name Material Chemical/Physical 
Description(1) Stormwater Pollutants(1) 

Pesticides (insecticides, 
fungicides, herbicides, 
rodenticides)  

Various colored to colorless 
liquid, powder, pellets, or 
grains  

Chlorinated hydrocarbons, 
organophosphates, 
carbamates, arsenic  

Fertilizer Liquid or solid grains Nitrogen, phosphorous  

Cleaning solvents Colorless, blue, or yellow-
green liquid  

Perchloroethylene, methylene 
chloride, trichloroethylene, 
petroleum distillates 

Asphalt Black solid Oil, petroleum distillates  

Concrete White solid Limestone, sand  

Wastewater from 
construction equipment 
washing  

Water Soil, oil & grease, solids 

Hydraulic oil/fluids Brown oily petroleum 
hydrocarbon 

Mineral oil  

 

Gasoline Colorless, pale brown or pink 
petroleum hydrocarbon 

Benzene, ethyl benzene, 
toluene, xylene, MTBE 

Diesel Fuel Clear, blue-green to yellow 
liquid 

Petroleum distillate, oil & 
grease, naphthalene, xylenes  
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Kerosene Pale yellow liquid petroleum 
hydrocarbon  

Coal oil, petroleum distillates 

Antifreeze/coolant Clear green/yellow liquid Ethylene glycol, propylene 
glycol, heavy metals (copper, 
lead, zinc)  

Erosion Solid Particles Soil, Sediment  
 (1) Data obtained from MSDSs when available  

 

2.2 Surface Waters 
 

A jurisdictional creek (Pickens Creek), is present along the southern portion of the site. 
This wetland area should not be negatively impacted from construction of this proposed 
development due to the proposed Best Management Practices (detention basin, rip rap outlet 
protection at basin outfall within the site, and the double row silt fencing) and ongoing monitoring 
and measures provided as part of the landfill permit. 

 
The proposed stormwater attenuation by the new detention basins was designed to meet 

the requirements of SCDHEC. This additional flow should not create additional adverse impacts 
to the existing downstream conditions. 
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3.0 Compliance Requirements 

 

3.1 SWPPP Availability 
 

A copy of the On-Site Stormwater Pollution Prevention Plan (OS-SWPPP) will be retained 
at the construction site or a nearby location easily accessible during normal business hours, from 
the date of commencement of construction activities to the date the final stabilization is reached.  
Contractors who have day-to-day operational control over OS-SWPPP implementation will have 
a copy of this SWPPP available at a central location within the construction site for use by all those 
identified as having responsibilities under the OS-SWPPP.  If it is not practical to have the OS-
SWPPP at the site, the permittee and or operator will, upon request make the OS-SWPPP available 
by the end of normal business hours, or by the following business day under extenuating 
circumstances.  The OS-SWPPP will be made available upon request and at the time of a 
construction site inspection by SCDHEC, local government officials, and operator of a Municipal 
Separate Storm Sewer System (MS4) receiving discharges from the construction site to the 
requestor. 
 

3.2 Pre-Construction Conference 
 

A pre-construction conference will be held at the construction site.  Each contractor, 
subcontractor, blanket utility provider, etc., who will work at the site will attend this conference in 
person.  The primary purpose of this conference is for: 

 
I. The preparer of the SWPPP and someone with a registration equivalent to that of the 

preparer of the SWPPP; and/or 
II. The person with operational control of the plans and specifications or their duly 

authorized representative 
 

To review and explain the OS-SWPPP so that all are aware of the requirements before they 
start performing construction-related activities that may affect the implementation of the approved 
OS-SWPPP. 

3.3 Inspection Requirements 
 
 Visual inspections of cleared and graded areas of the construction site will be performed 
once every seven (7) calendar days for active landfills.  The inspection will be conducted by the 
SWPPP coordinator or his designated stormwater team members. The inspection will verify that 
the structural BMPs described in Section 1 of this SWPPP are in good condition and are 
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minimizing erosion. The inspection will also verify that the procedures used to prevent stormwater 
contamination from construction materials and petroleum products are effective. The following 
inspection and maintenance practices will be used to maintain erosion and sediment controls:  
 

• Built up sediment will be removed from silt fencing when it has reached one-third the 
height of the fence.  

• Silt fences and inlet protections (if applicable) will be inspected for depth of sediment, 
for tears, to determine if the fabric is securely attached to the fence posts, and to ensure 
that the fence posts are firmly in the ground.  

• Temporary and permanent seeding will be inspected for bare spots, washouts, and 
healthy growth.  

• The stabilized construction entrance will be inspected for sediment tracked on the road, 
for clean gravel, and to ensure that all traffic use the stabilized entrance when leaving 
the site.  

• Built up sediment will be removed from rip rap outlet protection. 
• Sediment forebays will be inspected and cleaned out as needed.  
• The detention basin will be inspected for sediment accumulation after each rain event, 

and skimmer observed to ensure it is functioning properly. 
 

3.4 Maintenance Policies 
 

All maintenance to sediment and erosion control devices shall be in accordance with the  
 Construction Details. The contractor shall maintain the existing BMPs at all times. 
 
  Permanent maintenance of the detention basins will include the following: 
 

• Periodic grass cutting, 
• Trash and sediment build up within basin, 
• Trash and debris removal from Outlet Control Structure, 
• Outlet Control Structure orifices and weir cleaning, a 
• Outlet pipes to be cleaned, inspected and repaired, 
• Rip Rap outlet protection to be maintained, 
• Tree growth to not be allowed along the detention basin berms, and  
• Erosion on side slopes. 

 

3.5 Record Keeping 
 

The maintenance inspection report will be made after each inspection.  A copy of the report 
form to be completed by the SWPPP coordinator will be provided in the OS-SWPPP.  In the event 
that a spill was to take place on the site, the SWPPP Coordinator will complete a spill report as 
outlined in the OS-SWPPP.  Completed forms will be maintained on-site during the entire 
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construction project.  Following construction, the completed forms will be retained at the General 
Contractor’s office for a minimum of one (1) year.  
 

If construction activities or design modifications are made to the site plan, which could 
impact stormwater, this SWPPP will be amended appropriately.  The amended SWPPP will have 
a description of the new activities that contribute to the increased pollutant loading and the planned 
source control activities.  

 

3.6 Final Stabilization 
 

Final stabilization will occur as each stage of the landfill cells are brought to final grade 
and when all land-disturbing activities at the construction site have been completed and all areas 
not covered by permanent structures, either (1) have a uniform vegetative cover with a density of 
75 percent of the natural background vegetative cover, or (2) equivalent permanent stabilization 
measures have been implemented to provide effective cover for exposed portions of the 
construction site not stabilized with vegetation. 
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APPENDIX A Site Maps 
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APPENDIX B Pre and Post Development Maps 
 

-Cell 1 – Pre-Development Map (Previously Permitted) 
-Cell 2 – Pre-Development Map 
-Cell 1 – Post-Development Map 
-Cell 2 – Post-Development Map 
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APPENDIX C Pre-Development –  Previously Permitted Calculations and HydroCAD  

 
-Cell 1 - Previously Permitted Calculations 
-Cell 2 -HydroCAD 









































































































































































































1 - DA 2.1

1

Watershed Model Schematic
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11

Project: Pre-Development Hydraflow Model.gpw Tuesday, 04 / 17 / 2018

Hyd. Origin Description

Legend

1 SCS Runoff DA 2.1



Hydraflow Table of Contents Pre-Development Hydraflow Model.gpw
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Watershed Model Schematic...................................................................................... 1

Hydrograph Return Period Recap............................................................................. 2

2 - Year
Summary Report......................................................................................................................... 3
Hydrograph Reports................................................................................................................... 4
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25 - Year
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100 - Year
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Hydrograph Return Period Recap
2

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph

No. type hyd(s) Description

(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

1 SCS Runoff ------ ------- 11.91 ------- ------- 53.17 83.76 ------- 172.88 DA 2.1

Proj. file: Pre-Development Hydraflow Model.gpw Tuesday, 04 / 17 / 2018

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11



Hydrograph Summary Report
3

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 11.91 2 730 68,354 ------ ------ ------ DA 2.1

Pre-Development Hydraflow Model.gpw Return Period: 2 Year Tuesday, 04 / 17 / 2018

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Tuesday, 04 / 17 / 2018

Hyd. No. 1

DA 2.1

Hydrograph type =  SCS Runoff Peak discharge =  11.91 cfs
Storm frequency =  2 yrs Time to peak =  730 min
Time interval =  2 min Hyd. volume =  68,354 cuft
Drainage area =  40.780 ac Curve number =  57
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  20.70 min
Total precip. =  3.60 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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TR55 Tc Worksheet
5

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11

Hyd. No. 1

DA 2.1

Description A B C Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.60 0.00 0.00
Land slope (%) =  6.00 0.00 0.00

Travel Time (min) = 13.05 + 0.00 + 0.00 = 13.05

Shallow Concentrated Flow
Flow length (ft) =  1358.68 0.00 0.00
Watercourse slope (%) =  3.40 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.98 0.00 0.00

Travel Time (min) = 7.61 + 0.00 + 0.00 = 7.61

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 20.70 min



Hydrograph Summary Report
6

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 53.17 2 728 208,081 ------ ------ ------ DA 2.1

Pre-Development Hydraflow Model.gpw Return Period: 10 Year Tuesday, 04 / 17 / 2018

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Tuesday, 04 / 17 / 2018

Hyd. No. 1

DA 2.1

Hydrograph type =  SCS Runoff Peak discharge =  53.17 cfs
Storm frequency =  10 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  208,081 cuft
Drainage area =  40.780 ac Curve number =  57
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  20.70 min
Total precip. =  5.50 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Summary Report
8

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 83.76 2 728 309,106 ------ ------ ------ DA 2.1

Pre-Development Hydraflow Model.gpw Return Period: 25 Year Tuesday, 04 / 17 / 2018

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Tuesday, 04 / 17 / 2018

Hyd. No. 1

DA 2.1

Hydrograph type =  SCS Runoff Peak discharge =  83.76 cfs
Storm frequency =  25 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  309,106 cuft
Drainage area =  40.780 ac Curve number =  57
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  20.70 min
Total precip. =  6.60 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Summary Report
10

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 172.88 2 728 607,884 ------ ------ ------ DA 2.1

Pre-Development Hydraflow Model.gpw Return Period: 100 Year Tuesday, 04 / 17 / 2018

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Tuesday, 04 / 17 / 2018

Hyd. No. 1

DA 2.1

Hydrograph type =  SCS Runoff Peak discharge =  172.88 cfs
Storm frequency =  100 yrs Time to peak =  728 min
Time interval =  2 min Hyd. volume =  607,884 cuft
Drainage area =  40.780 ac Curve number =  57
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  20.70 min
Total precip. =  9.40 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Rainfall Report
12

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Tuesday, 04 / 17 / 2018

Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period

(Yrs) B D E (N/A)

1 0.0000 0.0000 0.0000 --------

2 51.0918 10.3000 0.8101 --------

3 0.0000 0.0000 0.0000 --------

5 50.0837 10.2000 0.7521 --------

10 52.1003 10.3000 0.7297 --------

25 56.3781 10.4000 0.7092 --------

50 60.2406 10.5000 0.6983 --------

100 64.2406 10.6000 0.6897 --------

File name: Greenpointe IDF.IDF

Intensity = B / (Tc + D)^E

Return Intensity Values (in/hr)
Period

(Yrs) 5 min 10 15 20 25 30 35 40 45 50 55 60

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2 5.61 4.46 3.73 3.22 2.85 2.56 2.33 2.14 1.98 1.85 1.73 1.63

3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 6.47 5.22 4.42 3.86 3.44 3.11 2.85 2.63 2.45 2.30 2.16 2.05

10 7.12 5.79 4.93 4.32 3.87 3.51 3.22 2.99 2.79 2.62 2.47 2.34

25 8.11 6.64 5.69 5.00 4.49 4.09 3.77 3.50 3.27 3.08 2.91 2.76

50 8.89 7.31 6.28 5.54 4.98 4.54 4.19 3.89 3.65 3.43 3.25 3.09

100 9.66 7.97 6.86 6.07 5.47 4.99 4.61 4.29 4.02 3.79 3.59 3.41

Tc = time in minutes. Values may exceed 60.

Rainfall Precipitation Table (in)

Two C&D Landfill Expansion Anderson Cnty\Engineering Calculations\Stormwater\Anderson County 24 hr Rainfall.pcp

Storm
Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

SCS 24-hour 3.30 3.60 0.00 0.00 5.50 6.60 0.00 9.40

SCS 6-Hr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Custom 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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APPENDIX D Post-Development – HydroCAD  
 



1 - DA 1.1

2 - Thru Detention Basi #1

3 - DA 2.14 - DA 1.2

5 - Thru Detention Basin#2

6 - DA BYPASS 2.1

7 - Thru Detention Basin#3

8 - Total Post Development DA 2.1

Watershed Model Schematic
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11

Project: 16227-Basin Design - 3 Ponds.gpw Thursday, 04 / 26 / 2018

Hyd. Origin Description

Legend

1 SCS Runoff DA 1.1

2 Reservoir Thru Detention Basi #1

3 SCS Runoff DA 2.1

4 SCS Runoff DA 1.2

5 Reservoir Thru Detention Basin#2

6 SCS Runoff DA BYPASS 2.1

7 Reservoir Thru Detention Basin#3

8 Combine Total Post Development DA 2.1
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Hydrograph Return Period Recap
2

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph

No. type hyd(s) Description

(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

1 SCS Runoff ------ ------- 63.15 ------- ------- 110.65 138.14 ------- 207.53 DA 1.1

2 Reservoir 1 ------- 0.600 ------- ------- 0.805 2.516 ------- 41.97 Thru Detention Basi #1

3 SCS Runoff ------ ------- 82.22 ------- ------- 146.12 183.24 ------- 277.06 DA 2.1

4 SCS Runoff ------ ------- 100.56 ------- ------- 176.19 219.96 ------- 330.44 DA 1.2

5 Reservoir 4 ------- 1.130 ------- ------- 1.244 3.573 ------- 37.53 Thru Detention Basin#2

6 SCS Runoff ------ ------- 9.445 ------- ------- 31.88 47.26 ------- 91.39 DA BYPASS 2.1

7 Reservoir 3 ------- 2.258 ------- ------- 16.40 32.33 ------- 156.29 Thru Detention Basin#3

8 Combine 6, 7 ------- 10.21 ------- ------- 47.67 79.59 ------- 243.67 Total Post Development DA 2.1

Proj. file: 16227-Basin Design - 3 Ponds.gpw Thursday, 04 / 26 / 2018

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11



Hydrograph Summary Report
3

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 63.15 2 716 129,060 ------ ------ ------ DA 1.1

2 Reservoir 0.600 2 590 129,063 1 807.55 95,700 Thru Detention Basi #1

3 SCS Runoff 82.22 2 716 167,383 ------ ------ ------ DA 2.1

4 SCS Runoff 100.56 2 716 205,499 ------ ------ ------ DA 1.2

5 Reservoir 1.130 2 604 205,511 4 802.63 145,351 Thru Detention Basin#2

6 SCS Runoff 9.445 2 726 39,077 ------ ------ ------ DA BYPASS 2.1

7 Reservoir 2.258 2 872 167,414 3 806.08 103,872 Thru Detention Basin#3

8 Combine 10.21 2 726 206,490 6, 7 ------ ------ Total Post Development DA 2.1

16227-Basin Design - 3 Ponds.gpw Return Period: 2 Year Thursday, 04 / 26 / 2018

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Thursday, 04 / 26 / 2018

Hyd. No. 1

DA 1.1

Hydrograph type =  SCS Runoff Peak discharge =  63.15 cfs
Storm frequency =  2 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  129,060 cuft
Drainage area =  17.340 ac Curve number =  86
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  3.60 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Thursday, 04 / 26 / 2018

Hyd. No. 2

Thru Detention Basi #1

Hydrograph type =  Reservoir Peak discharge =  0.600 cfs
Storm frequency =  2 yrs Time to peak =  590 min
Time interval =  2 min Hyd. volume =  129,063 cuft
Inflow hyd. No. =  1 - DA 1.1 Max. Elevation =  807.55 ft
Reservoir name =  Detention Basin #1 Max. Storage =  95,700 cuft

Storage Indication method used.

5
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Hyd No. 2 Hyd No. 1 Total storage used = 95,700 cuft



Pond Report 6

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Thursday, 04 / 26 / 2018

Pond No. 1 -  Detention Basin #1

Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 803.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 803.00 00 0 0
0.01 803.01 100 0 0
1.00 804.00 13,933 5,020 5,020
2.00 805.00 20,159 16,949 21,969
3.00 806.00 28,637 24,272 46,241
4.00 807.00 32,348 30,471 76,712
5.00 808.00 36,240 34,272 110,984
6.00 809.00 39,890 38,047 149,030
7.00 810.00 43,939 41,894 190,924
8.00 811.00 46,647 45,282 236,206
9.00 812.00 50,386 48,500 284,706

10.00 813.00 54,240 52,296 337,002
11.00 814.00 58,612 56,406 393,408
12.00 815.00 61,880 60,233 453,640

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  24.00 0.00 0.00 0.00

Span (in) =  24.00 0.00 0.00 0.00

No. Barrels =  1 0 0 0

Invert El. (ft) =  803.00 0.00 0.00 0.00

Length (ft) =  100.00 0.00 0.00 0.00

Slope (%) =  1.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  14.50 24.00 1.50 0.00

Crest El. (ft) =  810.50 811.00 809.92 0.00

Weir Coeff. =  3.33 2.60 3.33 3.33

Weir Type =  1 Broad Rect ---

Multi-Stage =  Yes No Yes No

Exfil.(in/hr) =  0.000 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Thursday, 04 / 26 / 2018

Hyd. No. 3

DA 2.1

Hydrograph type =  SCS Runoff Peak discharge =  82.22 cfs
Storm frequency =  2 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  167,383 cuft
Drainage area =  23.380 ac Curve number =  85
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  3.60 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd No. 3



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Thursday, 04 / 26 / 2018

Hyd. No. 4

DA 1.2

Hydrograph type =  SCS Runoff Peak discharge =  100.56 cfs
Storm frequency =  2 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  205,499 cuft
Drainage area =  27.610 ac Curve number =  86
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  3.60 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

8

0 120 240 360 480 600 720 840 960 1080 1200 1320

Q (cfs)

0.00 0.00

20.00 20.00

40.00 40.00

60.00 60.00

80.00 80.00

100.00 100.00

120.00 120.00

Q (cfs)

Time (min)

DA 1.2
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Thursday, 04 / 26 / 2018

Hyd. No. 5

Thru Detention Basin#2

Hydrograph type =  Reservoir Peak discharge =  1.130 cfs
Storm frequency =  2 yrs Time to peak =  604 min
Time interval =  2 min Hyd. volume =  205,511 cuft
Inflow hyd. No. =  4 - DA 1.2 Max. Elevation =  802.63 ft
Reservoir name =  Detention Basin #2 Max. Storage =  145,351 cuft

Storage Indication method used.
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Hyd No. 5 Hyd No. 4 Total storage used = 145,351 cuft



Pond Report 10

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Thursday, 04 / 26 / 2018

Pond No. 3 -  Detention Basin #2

Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 799.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 799.00 00 0 0
0.01 799.01 100 0 0
1.00 800.00 23,963 8,451 8,451
2.00 801.00 44,503 33,704 42,155
3.00 802.00 70,732 57,108 99,263
4.00 803.00 76,218 73,451 172,713
5.00 804.00 81,851 79,010 251,723
6.00 805.00 87,605 84,703 336,427
7.00 806.00 93,480 90,518 426,944
8.00 807.00 99,469 96,449 523,393

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  42.00 0.00 0.00 0.00

Span (in) =  42.00 0.00 0.00 0.00

No. Barrels =  1 0 0 0

Invert El. (ft) =  799.00 0.00 0.00 0.00

Length (ft) =  100.00 0.00 0.00 0.00

Slope (%) =  1.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  14.00 25.00 2.00 0.00

Crest El. (ft) =  805.00 805.75 804.50 0.00

Weir Coeff. =  3.33 2.60 3.33 3.33

Weir Type =  1 Broad Rect ---

Multi-Stage =  Yes No Yes No

Exfil.(in/hr) =  0.000 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Thursday, 04 / 26 / 2018

Hyd. No. 6

DA BYPASS 2.1

Hydrograph type =  SCS Runoff Peak discharge =  9.445 cfs
Storm frequency =  2 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  39,077 cuft
Drainage area =  17.410 ac Curve number =  61
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  17.40 min
Total precip. =  3.60 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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TR55 Tc Worksheet
12

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11

Hyd. No. 6

DA BYPASS 2.1

Description A B C Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.60 0.00 0.00
Land slope (%) =  5.00 0.00 0.00

Travel Time (min) = 14.03 + 0.00 + 0.00 = 14.03

Shallow Concentrated Flow
Flow length (ft) =  562.00 0.00 0.00
Watercourse slope (%) =  3.02 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =2.80 0.00 0.00

Travel Time (min) = 3.34 + 0.00 + 0.00 = 3.34

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 17.40 min



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Thursday, 04 / 26 / 2018

Hyd. No. 7

Thru Detention Basin#3

Hydrograph type =  Reservoir Peak discharge =  2.258 cfs
Storm frequency =  2 yrs Time to peak =  872 min
Time interval =  2 min Hyd. volume =  167,414 cuft
Inflow hyd. No. =  3 - DA 2.1 Max. Elevation =  806.08 ft
Reservoir name =  Detention Basin #3 Max. Storage =  103,872 cuft

Storage Indication method used.
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Hyd No. 7 Hyd No. 3 Total storage used = 103,872 cuft
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Thursday, 04 / 26 / 2018

Pond No. 7 -  Detention Basin #3

Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 802.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 802.00 00 0 0
0.01 802.10 100 0 0
1.00 803.00 10,959 3,995 3,995
2.00 804.00 30,577 19,945 23,940
3.00 805.00 39,703 35,037 58,978
4.00 806.00 42,916 41,295 100,272
5.00 807.00 46,186 44,537 144,809
6.00 808.00 49,513 47,835 192,644
7.00 809.00 52,896 51,190 243,834
8.00 810.00 56,335 54,601 298,434
8.50 810.50 58,076 28,599 327,033

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  36.00 0.00 0.00 0.00

Span (in) =  36.00 0.00 0.00 0.00

No. Barrels =  1 0 0 0

Invert El. (ft) =  802.00 0.00 0.00 0.00

Length (ft) =  92.00 0.00 0.00 0.00

Slope (%) =  0.54 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  13.00 40.00 3.00 0.00

Crest El. (ft) =  808.00 808.50 805.80 0.00

Weir Coeff. =  3.33 2.60 3.33 3.33

Weir Type =  1 Broad Rect ---

Multi-Stage =  Yes No Yes No

Exfil.(in/hr) =  0.000 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Thursday, 04 / 26 / 2018

Hyd. No. 8

Total Post Development DA 2.1

Hydrograph type =  Combine Peak discharge =  10.21 cfs
Storm frequency =  2 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  206,490 cuft
Inflow hyds. =  6, 7 Contrib. drain. area =  17.410 ac

15

0 360 720 1080 1440 1800 2160 2520 2880 3240 3600

Q (cfs)

0.00 0.00

2.00 2.00

4.00 4.00

6.00 6.00

8.00 8.00

10.00 10.00

12.00 12.00

Q (cfs)

Time (min)

Total Post Development DA 2.1
Hyd. No. 8 -- 2 Year

Hyd No. 8 Hyd No. 6 Hyd No. 7



Hydrograph Summary Report
16

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 110.65 2 716 232,270 ------ ------ ------ DA 1.1

2 Reservoir 0.805 2 1442 195,877 1 810.03 192,473 Thru Detention Basi #1

3 SCS Runoff 146.12 2 716 304,966 ------ ------ ------ DA 2.1

4 SCS Runoff 176.19 2 716 369,837 ------ ------ ------ DA 1.2

5 Reservoir 1.244 2 1442 364,071 4 804.55 298,651 Thru Detention Basin#2

6 SCS Runoff 31.88 2 726 106,094 ------ ------ ------ DA BYPASS 2.1

7 Reservoir 16.40 2 736 304,978 3 807.19 153,964 Thru Detention Basin#3

8 Combine 47.67 2 726 411,063 6, 7 ------ ------ Total Post Development DA 2.1

16227-Basin Design - 3 Ponds.gpw Return Period: 10 Year Thursday, 04 / 26 / 2018

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Thursday, 04 / 26 / 2018

Hyd. No. 1

DA 1.1

Hydrograph type =  SCS Runoff Peak discharge =  110.65 cfs
Storm frequency =  10 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  232,270 cuft
Drainage area =  17.340 ac Curve number =  86
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  5.50 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Thursday, 04 / 26 / 2018

Hyd. No. 2

Thru Detention Basi #1

Hydrograph type =  Reservoir Peak discharge =  0.805 cfs
Storm frequency =  10 yrs Time to peak =  1442 min
Time interval =  2 min Hyd. volume =  195,877 cuft
Inflow hyd. No. =  1 - DA 1.1 Max. Elevation =  810.03 ft
Reservoir name =  Detention Basin #1 Max. Storage =  192,473 cuft

Storage Indication method used.
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Thursday, 04 / 26 / 2018

Hyd. No. 3

DA 2.1

Hydrograph type =  SCS Runoff Peak discharge =  146.12 cfs
Storm frequency =  10 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  304,966 cuft
Drainage area =  23.380 ac Curve number =  85
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  5.50 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Thursday, 04 / 26 / 2018

Hyd. No. 4

DA 1.2

Hydrograph type =  SCS Runoff Peak discharge =  176.19 cfs
Storm frequency =  10 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  369,837 cuft
Drainage area =  27.610 ac Curve number =  86
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  5.50 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Thursday, 04 / 26 / 2018

Hyd. No. 5

Thru Detention Basin#2

Hydrograph type =  Reservoir Peak discharge =  1.244 cfs
Storm frequency =  10 yrs Time to peak =  1442 min
Time interval =  2 min Hyd. volume =  364,071 cuft
Inflow hyd. No. =  4 - DA 1.2 Max. Elevation =  804.55 ft
Reservoir name =  Detention Basin #2 Max. Storage =  298,651 cuft

Storage Indication method used.
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Thursday, 04 / 26 / 2018

Hyd. No. 6

DA BYPASS 2.1

Hydrograph type =  SCS Runoff Peak discharge =  31.88 cfs
Storm frequency =  10 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  106,094 cuft
Drainage area =  17.410 ac Curve number =  61
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  17.40 min
Total precip. =  5.50 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Thursday, 04 / 26 / 2018

Hyd. No. 7

Thru Detention Basin#3

Hydrograph type =  Reservoir Peak discharge =  16.40 cfs
Storm frequency =  10 yrs Time to peak =  736 min
Time interval =  2 min Hyd. volume =  304,978 cuft
Inflow hyd. No. =  3 - DA 2.1 Max. Elevation =  807.19 ft
Reservoir name =  Detention Basin #3 Max. Storage =  153,964 cuft

Storage Indication method used.
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Thursday, 04 / 26 / 2018

Hyd. No. 8

Total Post Development DA 2.1

Hydrograph type =  Combine Peak discharge =  47.67 cfs
Storm frequency =  10 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  411,063 cuft
Inflow hyds. =  6, 7 Contrib. drain. area =  17.410 ac

24

0 360 720 1080 1440 1800 2160 2520 2880 3240 3600

Q (cfs)

0.00 0.00

10.00 10.00

20.00 20.00

30.00 30.00

40.00 40.00

50.00 50.00

Q (cfs)

Time (min)

Total Post Development DA 2.1
Hyd. No. 8 -- 10 Year

Hyd No. 8 Hyd No. 6 Hyd No. 7



Hydrograph Summary Report
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 138.14 2 716 293,981 ------ ------ ------ DA 1.1

2 Reservoir 2.516 2 950 253,037 1 810.45 211,155 Thru Detention Basi #1

3 SCS Runoff 183.24 2 716 387,566 ------ ------ ------ DA 2.1

4 SCS Runoff 219.96 2 716 468,098 ------ ------ ------ DA 1.2

5 Reservoir 3.573 2 990 447,015 4 805.01 337,162 Thru Detention Basin#2

6 SCS Runoff 47.26 2 726 152,760 ------ ------ ------ DA BYPASS 2.1

7 Reservoir 32.33 2 726 387,589 3 807.99 192,060 Thru Detention Basin#3

8 Combine 79.59 2 726 540,349 6, 7 ------ ------ Total Post Development DA 2.1

16227-Basin Design - 3 Ponds.gpw Return Period: 25 Year Thursday, 04 / 26 / 2018

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Thursday, 04 / 26 / 2018

Hyd. No. 1

DA 1.1

Hydrograph type =  SCS Runoff Peak discharge =  138.14 cfs
Storm frequency =  25 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  293,981 cuft
Drainage area =  17.340 ac Curve number =  86
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  6.60 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 2

Thru Detention Basi #1

Hydrograph type =  Reservoir Peak discharge =  2.516 cfs
Storm frequency =  25 yrs Time to peak =  950 min
Time interval =  2 min Hyd. volume =  253,037 cuft
Inflow hyd. No. =  1 - DA 1.1 Max. Elevation =  810.45 ft
Reservoir name =  Detention Basin #1 Max. Storage =  211,155 cuft

Storage Indication method used.
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Hyd No. 2 Hyd No. 1 Total storage used = 211,155 cuft
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Hyd. No. 3

DA 2.1

Hydrograph type =  SCS Runoff Peak discharge =  183.24 cfs
Storm frequency =  25 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  387,566 cuft
Drainage area =  23.380 ac Curve number =  85
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  6.60 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 4

DA 1.2

Hydrograph type =  SCS Runoff Peak discharge =  219.96 cfs
Storm frequency =  25 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  468,098 cuft
Drainage area =  27.610 ac Curve number =  86
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  6.60 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 5

Thru Detention Basin#2

Hydrograph type =  Reservoir Peak discharge =  3.573 cfs
Storm frequency =  25 yrs Time to peak =  990 min
Time interval =  2 min Hyd. volume =  447,015 cuft
Inflow hyd. No. =  4 - DA 1.2 Max. Elevation =  805.01 ft
Reservoir name =  Detention Basin #2 Max. Storage =  337,162 cuft

Storage Indication method used.
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Hyd. No. 6

DA BYPASS 2.1

Hydrograph type =  SCS Runoff Peak discharge =  47.26 cfs
Storm frequency =  25 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  152,760 cuft
Drainage area =  17.410 ac Curve number =  61
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  17.40 min
Total precip. =  6.60 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 7

Thru Detention Basin#3

Hydrograph type =  Reservoir Peak discharge =  32.33 cfs
Storm frequency =  25 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  387,589 cuft
Inflow hyd. No. =  3 - DA 2.1 Max. Elevation =  807.99 ft
Reservoir name =  Detention Basin #3 Max. Storage =  192,060 cuft

Storage Indication method used.
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Hyd No. 7 Hyd No. 3 Total storage used = 192,060 cuft
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Hyd. No. 8

Total Post Development DA 2.1

Hydrograph type =  Combine Peak discharge =  79.59 cfs
Storm frequency =  25 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  540,349 cuft
Inflow hyds. =  6, 7 Contrib. drain. area =  17.410 ac
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 207.53 2 716 454,032 ------ ------ ------ DA 1.1

2 Reservoir 41.97 2 726 411,091 1 811.22 246,414 Thru Detention Basi #1

3 SCS Runoff 277.06 2 716 602,339 ------ ------ ------ DA 2.1

4 SCS Runoff 330.44 2 716 722,942 ------ ------ ------ DA 1.2

5 Reservoir 37.53 2 734 697,305 4 805.72 401,495 Thru Detention Basin#2

6 SCS Runoff 91.39 2 724 287,176 ------ ------ ------ DA BYPASS 2.1

7 Reservoir 156.29 2 722 602,335 3 809.35 261,209 Thru Detention Basin#3

8 Combine 243.67 2 722 889,511 6, 7 ------ ------ Total Post Development DA 2.1

16227-Basin Design - 3 Ponds.gpw Return Period: 100 Year Thursday, 04 / 26 / 2018

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11
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Hyd. No. 1

DA 1.1

Hydrograph type =  SCS Runoff Peak discharge =  207.53 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  454,032 cuft
Drainage area =  17.340 ac Curve number =  86
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  9.40 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 2

Thru Detention Basi #1

Hydrograph type =  Reservoir Peak discharge =  41.97 cfs
Storm frequency =  100 yrs Time to peak =  726 min
Time interval =  2 min Hyd. volume =  411,091 cuft
Inflow hyd. No. =  1 - DA 1.1 Max. Elevation =  811.22 ft
Reservoir name =  Detention Basin #1 Max. Storage =  246,414 cuft

Storage Indication method used.
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Hyd. No. 3

DA 2.1

Hydrograph type =  SCS Runoff Peak discharge =  277.06 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  602,339 cuft
Drainage area =  23.380 ac Curve number =  85
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  9.40 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

37

0 120 240 360 480 600 720 840 960 1080 1200

Q (cfs)

0.00 0.00

40.00 40.00

80.00 80.00

120.00 120.00

160.00 160.00

200.00 200.00

240.00 240.00

280.00 280.00

Q (cfs)

Time (min)

DA 2.1
Hyd. No. 3 -- 100 Year

Hyd No. 3



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Thursday, 04 / 26 / 2018

Hyd. No. 4

DA 1.2

Hydrograph type =  SCS Runoff Peak discharge =  330.44 cfs
Storm frequency =  100 yrs Time to peak =  716 min
Time interval =  2 min Hyd. volume =  722,942 cuft
Drainage area =  27.610 ac Curve number =  86
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  9.40 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 5

Thru Detention Basin#2

Hydrograph type =  Reservoir Peak discharge =  37.53 cfs
Storm frequency =  100 yrs Time to peak =  734 min
Time interval =  2 min Hyd. volume =  697,305 cuft
Inflow hyd. No. =  4 - DA 1.2 Max. Elevation =  805.72 ft
Reservoir name =  Detention Basin #2 Max. Storage =  401,495 cuft

Storage Indication method used.
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Hyd No. 5 Hyd No. 4 Total storage used = 401,495 cuft
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Hyd. No. 6

DA BYPASS 2.1

Hydrograph type =  SCS Runoff Peak discharge =  91.39 cfs
Storm frequency =  100 yrs Time to peak =  724 min
Time interval =  2 min Hyd. volume =  287,176 cuft
Drainage area =  17.410 ac Curve number =  61
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  17.40 min
Total precip. =  9.40 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 7

Thru Detention Basin#3

Hydrograph type =  Reservoir Peak discharge =  156.29 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  602,335 cuft
Inflow hyd. No. =  3 - DA 2.1 Max. Elevation =  809.35 ft
Reservoir name =  Detention Basin #3 Max. Storage =  261,209 cuft

Storage Indication method used.
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Hyd No. 7 Hyd No. 3 Total storage used = 261,209 cuft
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Hyd. No. 8

Total Post Development DA 2.1

Hydrograph type =  Combine Peak discharge =  243.67 cfs
Storm frequency =  100 yrs Time to peak =  722 min
Time interval =  2 min Hyd. volume =  889,511 cuft
Inflow hyds. =  6, 7 Contrib. drain. area =  17.410 ac
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Thursday, 04 / 26 / 2018

Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period

(Yrs) B D E (N/A)

1 0.0000 0.0000 0.0000 --------

2 69.8703 13.1000 0.8658 --------

3 0.0000 0.0000 0.0000 --------

5 79.2597 14.6000 0.8369 --------

10 88.2351 15.5000 0.8279 --------

25 102.6072 16.5000 0.8217 --------

50 114.8193 17.2000 0.8199 --------

100 127.1596 17.8000 0.8186 --------

File name: SampleFHA.idf

Intensity = B / (Tc + D)^E

Return Intensity Values (in/hr)
Period

(Yrs) 5 min 10 15 20 25 30 35 40 45 50 55 60

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2 5.69 4.61 3.89 3.38 2.99 2.69 2.44 2.24 2.07 1.93 1.81 1.70

3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 6.57 5.43 4.65 4.08 3.65 3.30 3.02 2.79 2.59 2.42 2.27 2.15

10 7.24 6.04 5.21 4.59 4.12 3.74 3.43 3.17 2.95 2.77 2.60 2.46

25 8.25 6.95 6.03 5.34 4.80 4.38 4.02 3.73 3.48 3.26 3.07 2.91

50 9.04 7.65 6.66 5.92 5.34 4.87 4.49 4.16 3.88 3.65 3.44 3.25

100 9.83 8.36 7.30 6.50 5.87 5.36 4.94 4.59 4.29 4.03 3.80 3.60

Tc = time in minutes. Values may exceed 60.

Rainfall Precipitation Table (in)

Two C&D Landfill Expansion Anderson Cnty\Engineering Calculations\Stormwater\Anderson County 24 hr Rainfall.pcp

Storm
Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

SCS 24-hour 3.30 3.60 0.00 0.00 5.50 6.60 0.00 9.40

SCS 6-Hr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Custom 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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APPENDIX E Perimeter Drainage, Slope Conveyance, and Storm Drainage Pipes  
 

-Cell 1  
Perimeter Drainage Ditch Map 
Slope Conveyance Map 
Hydraflow Express Extension  

-Cell 2  
Perimeter Drainage Ditch Map 
Slope Conveyance Map 
Hydraflow Express Extension  

-Storm and Sanitary Analysis 
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STORM DRAINAGE PIPE REPORT



  Autodesk® Storm and Sanitary Analysis 2016 - Version 11.1.55 (Build 1)
  -----------------------------------------------------------------------------------------

  *******************
  Project Description
  *******************
  File Name ................. GP Landfill Pipes.SPF 
  
  
  ****************
  Analysis Options
  ****************
  Flow Units ................ cfs
  Subbasin Hydrograph Method. EPA SWMM
  Infiltration Method ....... SCS Curve Number
  Link Routing Method ....... Kinematic Wave
  Storage Node Exfiltration.. None
  Starting Date ............. APR-13-2018 00:00:00
  Ending Date ............... APR-14-2018 00:00:00
  Antecedent Dry Days ....... 0.0
  Report Time Step .......... 00:05:00
  Wet Time Step ............. 00:05:00
  Dry Time Step ............. 01:00:00
  Routing Time Step ......... 30.00 sec
  
  
  *************
  Element Count
  *************
  Number of rain gages ...... 1
  Number of subbasins ....... 4
  Number of nodes ........... 4
  Number of links ........... 2
  Number of pollutants ...... 0
  Number of land uses ....... 0
  
  
  ****************
  Raingage Summary
  ****************
  Gage                Data                Data       Recording
  ID                  Source              Type        Interval

           min
  ------------------------------------------------------------
  Rain Gage-01        10-Yr               CUMULATIVE      6.00
  
  
  ****************
  Subbasin Summary
  ****************
  Subbasin                 Total    Equiv.   Imperv.   Average    Raingage
                            Area     Width      Area     Slope          
  ID                       acres        ft         %         %             
  ------------------------------------------------------------------------
  DA_1C.1                   8.53    500.00     25.00    0.5000    Rain Gage-01        
  DA_1C.2                   3.78    500.00     25.00    0.5000    Rain Gage-01        
  DA_3D.1                  12.07    500.00     25.00    0.5000    Rain Gage-01        
  DA_3D.2                   8.34    500.00     25.00    0.5000    Rain Gage-01        
  
  
  ************
  Node Summary
  ************
  Node                Element             Invert   Maximum    Ponded    External
  ID                  Type             Elevation     Elev.      Area      Inflow
                                              ft        ft       ft²

Autodesk Storm and Sanitary AnalysisAutodesk Storm and Sanitary Analysis



  ------------------------------------------------------------------------------
  HW_1.A              JUNCTION            816.90    819.90      0.00
  HW_2. A             JUNCTION            808.95    811.70      0.00
  Out-1Pipe 1.A       OUTFALL             816.00    819.00      0.00
  Out-2Pipe2.A        OUTFALL             805.00    807.00      0.00
  
  
  ************
  Link Summary
  ************
  Link            From Node       To Node         Element         Length     Slope   Manning's
  ID                                              Type                ft         %   Roughness
  --------------------------------------------------------------------------------------------
  Pipe 1.A        HW_1.A          Out-1Pipe 1.A   CONDUIT          170.9    0.5267      0.0130
  Pipe_2_A        HW_2. A         Out-2Pipe2.A    CONDUIT           29.1   13.5512      0.0130
  
  
  *********************
  Cross Section Summary
  *********************
  Link             Shape            Depth/        Width        No. of        Cross    Full Flow   
Design
  ID                              Diameter                    Barrels    Sectional    Hydraulic   
Flow
                                                                              Area       Radius   
Capacity
                                        ft           ft                        ft²           ft   
cfs
  
-------------------------------------------------------------------------------------------------
---------
  Pipe 1.A         CIRCULAR           3.00         3.00             1         7.07         0.75   
48.41
  Pipe_2_A         CIRCULAR           2.00         2.00             1         3.14         0.50   
83.28
  
  
  **************************        Volume         Depth
  Runoff Quantity Continuity       acre-ft        inches
  **************************     ---------       -------
  Total Precipitation ......        14.993         5.499
  Evaporation Loss .........         0.000         0.000
  Infiltration Loss ........         2.569         0.942
  Surface Runoff ...........        11.632         4.266
  Final Surface Storage ....         0.813         0.298
  Continuity Error (%) .....        -0.138
  
  
  **************************        Volume        Volume
  Flow Routing Continuity          acre-ft      Mgallons
  **************************     ---------     ---------
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......        11.618         3.786
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         0.000         0.000
  External Outflow .........        11.614         3.785
  Surface Flooding .........         0.000         0.000
  Evaporation Loss .........         0.000         0.000
  Initial Stored Volume ....         0.000         0.000
  Final Stored Volume ......         0.001         0.000
  Continuity Error (%) .....         0.023
  
  
  ******************************************
  Composite Curve Number Computations Report
  ******************************************

Autodesk Storm and Sanitary AnalysisAutodesk Storm and Sanitary Analysis



  
  -------------------
  Subbasin DA_1C.1
  -------------------
                                                           Area           Soil
  Soil/Surface Description                               (acres)         Group          CN
  ----------------------------------------------------------------------------------------
  Newly Graded, Fair Condition (HSG B)                      8.53             B       86.00
  Composite Area & Weighted CN                              8.53                     86.00
  
  -------------------
  Subbasin DA_1C.2
  -------------------
                                                           Area           Soil
  Soil/Surface Description                               (acres)         Group          CN
  ----------------------------------------------------------------------------------------
  Newly Graded, Fair Condition (HSG B)                      3.78             B       86.00
  Composite Area & Weighted CN                              3.78                     86.00
  
  -------------------
  Subbasin DA_3D.1
  -------------------
                                                           Area           Soil
  Soil/Surface Description                               (acres)         Group          CN
  ----------------------------------------------------------------------------------------
  Newly Graded, Fair Condition (HSG B)                     12.07             B       86.00
  Composite Area & Weighted CN                             12.07                     86.00
  
  -------------------
  Subbasin DA_3D.2
  -------------------
                                                           Area           Soil
  Soil/Surface Description                               (acres)         Group          CN
  ----------------------------------------------------------------------------------------
  Newly Graded, Fair Condition (HSG B)                      8.34             B       86.00
  Composite Area & Weighted CN                              8.34                     86.00
  
  
  **************************************************
  EPA SWMM Time of Concentration Computations Report
  **************************************************
  
          Tc = (0.94 * (L^0.6) * (n^0.6)) / ((i^0.4) * (S^0.3))
  
          Where:
  
          Tc = Time of Concentration (min)
          L  = Flow Length (ft)
          n  = Manning's Roughness
          i  = Rainfall Intensity (in/hr)
          S  = Slope (ft/ft)
  
  -------------------
  Subbasin DA_1C.1
  -------------------
  
          Flow length (ft):                          743.44
          Pervious Manning's Roughness:             0.10000
          Impervious Manning's Roughness:           0.01500
          Pervious Rainfall Intensity (in/hr):      0.22912
          Impervious Rainfall Intensity (in/hr):    0.22912
          Slope (%):                                0.50000
          Computed TOC (minutes):                     92.75
  
  -------------------
  Subbasin DA_1C.2
  -------------------
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          Flow length (ft):                          329.12
          Pervious Manning's Roughness:             0.10000
          Impervious Manning's Roughness:           0.01500
          Pervious Rainfall Intensity (in/hr):      0.22912
          Impervious Rainfall Intensity (in/hr):    0.22912
          Slope (%):                                0.50000
          Computed TOC (minutes):                     56.88
  
  -------------------
  Subbasin DA_3D.1
  -------------------
  
          Flow length (ft):                         1051.65
          Pervious Manning's Roughness:             0.10000
          Impervious Manning's Roughness:           0.01500
          Pervious Rainfall Intensity (in/hr):      0.22912
          Impervious Rainfall Intensity (in/hr):    0.22912
          Slope (%):                                0.50000
          Computed TOC (minutes):                    114.21
  
  -------------------
  Subbasin DA_3D.2
  -------------------
  
          Flow length (ft):                          726.30
          Pervious Manning's Roughness:             0.10000
          Impervious Manning's Roughness:           0.01500
          Pervious Rainfall Intensity (in/hr):      0.22912
          Impervious Rainfall Intensity (in/hr):    0.22912
          Slope (%):                                0.50000
          Computed TOC (minutes):                     91.46
  
  
  ***********************
  Subbasin Runoff Summary
  ***********************
  
  
-------------------------------------------------------------------------------------------------
-------
  Subbasin             Total     Total     Total     Total     Total      Peak       Runoff       
Time of
  ID                Rainfall     Runon     Evap.    Infil.    Runoff    Runoff  Coefficient  
Concentration
                          in        in        in        in        in       cfs              days  
hh:mm:ss
  
-------------------------------------------------------------------------------------------------
-------
  DA_1C.1               5.50      0.00      0.00      0.94      4.27     29.39        0.777    0  
01:32:45
  DA_1C.2               5.50      0.00      0.00      0.94      4.32     16.72        0.786    0  
00:56:53
  DA_3D.1               5.50      0.00      0.00      0.94      4.24     37.25        0.771    0  
01:54:12
  DA_3D.2               5.50      0.00      0.00      0.94      4.27     28.92        0.777    0  
01:31:27
  
-------------------------------------------------------------------------------------------------
-------
  
  
  ******************
  Node Depth Summary
  ******************
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  -----------------------------------------------------------------------------------------
  Node            Average   Maximum   Maximum   Time of Max     Total     Total   Retention
  ID                Depth     Depth       HGL    Occurrence   Flooded      Time        Time
                 Attained  Attained  Attained                  Volume   Flooded            
                       ft        ft        ft   days  hh:mm   acre-in   minutes    hh:mm:ss
  -----------------------------------------------------------------------------------------
  HW_1.A             0.34      2.34    819.24      0  12:00         0         0     0:00:00
  HW_2. A            0.22      1.35    810.30      0  12:06         0         0     0:00:00
  Out-1Pipe 1.A      0.34      2.33    818.33      0  12:00         0         0     0:00:00
  Out-2Pipe2.A       0.22      1.35    806.35      0  12:06         0         0     0:00:00
  
  
  *****************
  Node Flow Summary
  *****************
  
  ------------------------------------------------------------------------------------
  Node                Element     Maximum     Peak      Time of   Maximum Time of Peak
  ID                     Type     Lateral   Inflow  Peak Inflow  Flooding     Flooding
                                   Inflow            Occurrence  Overflow   Occurrence
                                      cfs      cfs  days  hh:mm       cfs  days  hh:mm
  ------------------------------------------------------------------------------------
  HW_1.A               JUNCTION     45.99    45.99     0  12:00      0.00
  HW_2. A              JUNCTION     66.17    66.17     0  12:06      0.00
  Out-1Pipe 1.A        OUTFALL       0.00    45.95     0  12:00      0.00
  Out-2Pipe2.A         OUTFALL       0.00    66.16     0  12:06      0.00
  
  
  ***********************
  Outfall Loading Summary
  ***********************
  
  -----------------------------------------------
  Outfall Node ID        Flow   Average      Peak
                    Frequency      Flow    Inflow
                          (%)       cfs       cfs
  -----------------------------------------------
  Out-1Pipe 1.A         99.17      2.23     45.95
  Out-2Pipe2.A          99.48      3.66     66.16
  -----------------------------------------------
  System                99.32      5.89    111.52
  
  
  *****************
  Link Flow Summary
  *****************
  
  
-------------------------------------------------------------------------------------------------
-------------------------------
  Link ID              Element       Time of   Maximum  Length   Peak Flow      Design  Ratio of  
Ratio of       Total  Reported
                       Type        Peak Flow  Velocity  Factor      during        Flow   Maximum  
Maximum        Time  Condition
                                  Occurrence  Attained            Analysis    Capacity   /Design  
Flow  Surcharged
                                  days hh:mm    ft/sec                 cfs         cfs      Flow  
Depth     minutes
  
-------------------------------------------------------------------------------------------------
-------------------------------
  Pipe 1.A             CONDUIT      0  12:00      7.86    1.00       45.95       48.41      0.95  
0.78           0  Calculated     
  Pipe_2_A             CONDUIT      0  12:06     29.41    1.00       66.16       83.28      0.79  
0.67           0  Calculated     
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  ********************************
  Highest Flow Instability Indexes
  ********************************
  Link Pipe_2_A (1)
  
  
  *************************
  Routing Time Step Summary
  *************************
  Minimum Time Step           :    30.00 sec
  Average Time Step           :    30.00 sec
  Maximum Time Step           :    30.00 sec
  Percent in Steady State     :     0.00
  Average Iterations per Step :     1.25
  
  WARNING 002 : Max/rim elevation (depth) increased to account for connecting conduit height 
dimensions for Node HW_1.A.

  Analysis began on:  Fri Apr 27 11:18:52 2018
  Analysis ended on:  Fri Apr 27 11:18:53 2018
  Total elapsed time: 00:00:01
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Channel Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, Apr 16 2018

Cell #1 Slope Conveyance Ditches

Trapezoidal
Bottom Width (ft) =  2.00
Side Slopes (z:1) =  1.00, 1.00
Total Depth (ft) =  2.00
Invert Elev (ft) =  100.00
Slope (%) =  1.00
N-Value =  0.030

Calculations
Compute by: Known Q
Known Q (cfs) =  12.28

Highlighted
Depth (ft) =  1.08
Q (cfs) =  12.28
Area (sqft) =  3.33
Velocity (ft/s) =  3.69
Wetted Perim (ft) =  5.05
Crit Depth, Yc (ft) =  0.91
Top Width (ft) =  4.16
EGL (ft) =  1.29
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Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Wednesday, Mar 7 2018

Perimeter Ditch #2A.1 (Existing Ditch #2)

Trapezoidal
Bottom Width (ft) =  4.00
Side Slopes (z:1) =  3.00, 3.00
Total Depth (ft) =  3.00
Invert Elev (ft) =  100.00
Slope (%) =  4.10
N-Value =  0.030

Calculations
Compute by: Known Q
Known Q (cfs) =  50.84

Highlighted
Depth (ft) =  0.97
Q (cfs) =  50.84
Area (sqft) =  6.70
Velocity (ft/s) =  7.59
Wetted Perim (ft) =  10.13
Crit Depth, Yc (ft) =  1.26
Top Width (ft) =  9.82
EGL (ft) =  1.86
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Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Wednesday, Mar 7 2018

Perimeter Ditch #2A.2

Trapezoidal
Bottom Width (ft) =  2.00
Side Slopes (z:1) =  3.00, 3.00
Total Depth (ft) =  1.50
Invert Elev (ft) =  100.00
Slope (%) =  1.00
N-Value =  0.030

Calculations
Compute by: Known Q
Known Q (cfs) =  10.57

Highlighted
Depth (ft) =  0.79
Q (cfs) =  10.57
Area (sqft) =  3.45
Velocity (ft/s) =  3.06
Wetted Perim (ft) =  7.00
Crit Depth, Yc (ft) =  0.69
Top Width (ft) =  6.74
EGL (ft) =  0.94
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Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Wednesday, Mar 7 2018

Perimeter Ditch #2B.1

Trapezoidal
Bottom Width (ft) =  2.00
Side Slopes (z:1) =  3.00, 3.00
Total Depth (ft) =  2.00
Invert Elev (ft) =  100.00
Slope (%) =  1.50
N-Value =  0.030

Calculations
Compute by: Known Q
Known Q (cfs) =  22.85

Highlighted
Depth (ft) =  1.03
Q (cfs) =  22.85
Area (sqft) =  5.24
Velocity (ft/s) =  4.36
Wetted Perim (ft) =  8.51
Crit Depth, Yc (ft) =  1.01
Top Width (ft) =  8.18
EGL (ft) =  1.33
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Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Wednesday, Mar 7 2018

Perimeter Ditch #2B.2

Trapezoidal
Bottom Width (ft) =  2.00
Side Slopes (z:1) =  3.00, 3.00
Total Depth (ft) =  1.50
Invert Elev (ft) =  100.00
Slope (%) =  1.00
N-Value =  0.030

Calculations
Compute by: Known Q
Known Q (cfs) =  9.79

Highlighted
Depth (ft) =  0.76
Q (cfs) =  9.790
Area (sqft) =  3.25
Velocity (ft/s) =  3.01
Wetted Perim (ft) =  6.81
Crit Depth, Yc (ft) =  0.66
Top Width (ft) =  6.56
EGL (ft) =  0.90
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Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Wednesday, Mar 7 2018

Perimeter Ditch #1C.1

Trapezoidal
Bottom Width (ft) =  2.00
Side Slopes (z:1) =  3.00, 3.00
Total Depth (ft) =  2.00
Invert Elev (ft) =  100.00
Slope (%) =  1.80
N-Value =  0.030

Calculations
Compute by: Known Q
Known Q (cfs) =  31.74

Highlighted
Depth (ft) =  1.15
Q (cfs) =  31.74
Area (sqft) =  6.27
Velocity (ft/s) =  5.06
Wetted Perim (ft) =  9.27
Crit Depth, Yc (ft) =  1.19
Top Width (ft) =  8.90
EGL (ft) =  1.55
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Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Wednesday, Mar 7 2018

Perimeter Ditch #1C.2

Trapezoidal
Bottom Width (ft) =  4.00
Side Slopes (z:1) =  3.00, 3.00
Total Depth (ft) =  2.00
Invert Elev (ft) =  100.00
Slope (%) =  3.50
N-Value =  0.030

Calculations
Compute by: Known Q
Known Q (cfs) =  46.00

Highlighted
Depth (ft) =  0.96
Q (cfs) =  46.00
Area (sqft) =  6.60
Velocity (ft/s) =  6.96
Wetted Perim (ft) =  10.07
Crit Depth, Yc (ft) =  1.20
Top Width (ft) =  9.76
EGL (ft) =  1.71
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Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Wednesday, Mar 7 2018

Perimeter Ditch #1C.3

Trapezoidal
Bottom Width (ft) =  4.00
Side Slopes (z:1) =  3.00, 3.00
Total Depth (ft) =  2.00
Invert Elev (ft) =  100.00
Slope (%) =  3.50
N-Value =  0.030

Calculations
Compute by: Known Q
Known Q (cfs) =  50.92

Highlighted
Depth (ft) =  1.01
Q (cfs) =  50.92
Area (sqft) =  7.10
Velocity (ft/s) =  7.17
Wetted Perim (ft) =  10.39
Crit Depth, Yc (ft) =  1.26
Top Width (ft) =  10.06
EGL (ft) =  1.81
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Channel Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Wednesday, Apr 18 2018

Cell #2 Slope Conveyance Ditches

Trapezoidal
Bottom Width (ft) =  2.00
Side Slopes (z:1) =  1.00, 1.00
Total Depth (ft) =  2.00
Invert Elev (ft) =  100.00
Slope (%) =  1.00
N-Value =  0.030

Calculations
Compute by: Known Q
Known Q (cfs) =  9.86

Highlighted
Depth (ft) =  0.96
Q (cfs) =  9.860
Area (sqft) =  2.84
Velocity (ft/s) =  3.47
Wetted Perim (ft) =  4.72
Crit Depth, Yc (ft) =  0.80
Top Width (ft) =  3.92
EGL (ft) =  1.15
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Channel Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Tuesday, Apr 17 2018

Cell 2 - Perimeter Ditch 3D.1

Trapezoidal
Bottom Width (ft) =  2.00
Side Slopes (z:1) =  3.00, 3.00
Total Depth (ft) =  1.50
Invert Elev (ft) =  100.00
Slope (%) =  1.00
N-Value =  0.030

Calculations
Compute by: Known Q
Known Q (cfs) =  9.79

Highlighted
Depth (ft) =  0.76
Q (cfs) =  9.790
Area (sqft) =  3.25
Velocity (ft/s) =  3.01
Wetted Perim (ft) =  6.81
Crit Depth, Yc (ft) =  0.66
Top Width (ft) =  6.56
EGL (ft) =  0.90
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Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Tuesday, Apr 17 2018

Cell 2 -Perimeter Ditch 3D.2

Trapezoidal
Bottom Width (ft) =  5.00
Side Slopes (z:1) =  3.00, 3.00
Total Depth (ft) =  1.50
Invert Elev (ft) =  100.00
Slope (%) =  1.00
N-Value =  0.030

Calculations
Compute by: Known Q
Known Q (cfs) =  44.91

Highlighted
Depth (ft) =  1.21
Q (cfs) =  44.91
Area (sqft) =  10.44
Velocity (ft/s) =  4.30
Wetted Perim (ft) =  12.65
Crit Depth, Yc (ft) =  1.09
Top Width (ft) =  12.26
EGL (ft) =  1.50
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APPENDIX F Additional Calculations 
 
   - Basin Trapping Efficiency 

- Rip Rap Calculations 
    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Basin ID= Efficiency = 91.52 % (80% req'd)

Okay? Yes, OK

Soil Type= name of soil

Soil Strata= range in inches - D15

qpo= 1.0 cfs Peak outflow rate from basin - 10 yr 24 hr event

A= 42926.0 ft2 Surface area of pond at riser crest
D15= 0.006 mm (from soil tables)
V15= 1.01E-04 ft/sec (from eqns) (if D15< 0.01 mm then V15=2.81D15

2)

Ratio= 9.73E+03 (if D15>= 0.01 mm then logV15=-0.34246(logD15)^2+0.98912(logD15)-0.33801)

Constraints: Meets Constraints?

Watershed Area= 17.3 acres Yes, OK <= 30 acre watershed

Overland Slope= 6.0 % Yes, OK slope <= 20 percent

Outlet Diameter= 24 inches Yes, OK outlet diameter <=6 feet

basin NOT in low lying area and not having a high water table has a ratio=2.20e5 at 80%
basin IN low lying are and not having a high water table has a ratio=4.70e3 at 80%

Basin Ratio=qpo/AV15

Sediment Basin Trapping Efficiency
SCDHEC method (basin is NOT in low lying area & no high water table)

Detention Basin #1

91.52
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MADISON (B)

0 - 6 0.0060



Basin ID= Efficiency = 92.49 % (80% req'd)

Okay? Yes, OK

Soil Type= name of soil

Soil Strata= range in inches - D15

qpo= 1.2 cfs Peak outflow rate from basin - 10 yr 24 hr event

A= 99469.0 ft2 Surface area of pond at riser crest
D15= 0.006 mm (from soil tables)
V15= 1.01E-04 ft/sec (from eqns) (if D15< 0.01 mm then V15=2.81D15

2)

Ratio= 5.39E+03 (if D15>= 0.01 mm then logV15=-0.34246(logD15)^2+0.98912(logD15)-0.33801)

Constraints: Meets Constraints?

Watershed Area= 27.6 acres Yes, OK <= 30 acre watershed

Overland Slope= 6.0 % Yes, OK slope <= 20 percent

Outlet Diameter= 42 inches Yes, OK outlet diameter <=6 feet

basin NOT in low lying area and not having a high water table has a ratio=2.20e5 at 80%
basin IN low lying are and not having a high water table has a ratio=4.70e3 at 80%

Basin Ratio=qpo/AV15

Sediment Basin Trapping Efficiency
SCDHEC method (basin is NOT in low lying area & no high water table)

Detention Basin #2

92.49
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MADISON (B)

0 - 6 0.0060



Basin ID= Efficiency = 84.10 % (80% req'd)

Okay? Yes, OK

Soil Type= name of soil

Soil Strata= range in inches - D15

qpo= 15.24 cfs Peak outflow rate from basin - 10 yr 24 hr event

A= 58076.0 ft2 Surface area of pond at riser crest
D15= 0.0066 mm (from soil tables)
V15= 1.22E-04 ft/sec (from eqns) (if D15< 0.01 mm then V15=2.81D15

2)

Ratio= 9.34E+04 (if D15>= 0.01 mm then logV15=-0.34246(logD15)^2+0.98912(logD15)-0.33801)

Constraints: Meets Constraints?

Watershed Area= 23.4 acres Yes, OK <= 30 acre watershed

Overland Slope= 6.0 % Yes, OK slope <= 20 percent

Outlet Diameter= 36 inches Yes, OK outlet diameter <=6 feet

basin NOT in low lying area and not having a high water table has a ratio=2.20e5 at 80%
basin IN low lying are and not having a high water table has a ratio=4.70e3 at 80%

Basin Ratio=qpo/AV15

Sediment Basin Trapping Efficiency
SCDHEC method (basin is NOT in low lying area & no high water table)

Detention Basin #3

84.10
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0 - 7 0.0066



bthornton
Line

bthornton
Line

bthornton
Text Box
RIP-RAP FOR OUTFALL PIPE OF DETENTION BASIN 1

bthornton
Text Box
30.0'

bthornton
Text Box
6.0'

bthornton
Text Box
30.0'

bthornton
Text Box
0.805'

bthornton
Line

bthornton
Text Box
36.0'



bthornton
Line

bthornton
Line

bthornton
Text Box
RIP-RAP FOR OUTFALL PIPE OF DETENTION BASIN 2

bthornton
Text Box
36.6'

bthornton
Text Box
10.5'

bthornton
Text Box
36.6'

bthornton
Text Box
1.24'

bthornton
Line

bthornton
Text Box
47.1'



bthornton
Line

bthornton
Line

bthornton
Text Box
RIP-RAP FOR OUTFALL PIPE OF DETENTION BASIN 3

bthornton
Text Box
18.0'

bthornton
Text Box
9.0'

bthornton
Text Box
18.0'

bthornton
Text Box
15.24'

bthornton
Line

bthornton
Text Box
27.0'



bthornton
Line

bthornton
Line

bthornton
Text Box
RIP-RAP FOR OUTFALL PIPE OF 36" RCP PIPE IN CELL 1

bthornton
Text Box
18.75'

bthornton
Text Box
9.0'

bthornton
Text Box
18.75'

bthornton
Text Box
45.96'

bthornton
Line

bthornton
Text Box
27.75'



bthornton
Line

bthornton
Line

bthornton
Text Box
RIP-RAP FOR OUTFALL 24" PIPE IN CELL 2

bthornton
Text Box
22.25'

bthornton
Text Box
4.0'

bthornton
Text Box
22.25'

bthornton
Text Box
66.16'

bthornton
Line

bthornton
Text Box
26.25'





Appendix I 
____________________________________________________________________________________ 

May 23, 2008 R.61-107.19 Page 109 

 
 

Appendix I 
ACCEPTABLE WASTE FOR CLASS TWO LANDFILLS 

 
The following types of waste have been determined by the Department to be environmentally safe and 
may be accepted at Class Two Landfills unless specifically prohibited by the Department.  Acceptable 
wastes may be generated by construction, demolition, land-clearing, industrial, and/or manufacturing 
activities, and/or obtained from segregated commercial waste.  However, any of the materials listed in this 
appendix that have been contaminated by any hazardous constituent listed in the S.C. Hazardous Waste 
Management Regulations 61-79.261, or petroleum products, are prohibited from disposal at a Class Two 
Landfill. 
 

Acceptable Land-Clearing Debris Such As: 
 . brush & limbs        . root mats 
 . earthen material, e.g., clays,     . top soil 
  sands, gravels, & silts      . tree stumps 
 . logs          . vegetation 
 . rock 
 

Acceptable Debris Such As: 
 . asbestos-containing material2    . other items physically attached to structure, 
 . bricks & masonry blocks      e.g., signs, mailboxes, awning, vinyl siding 
 . cardboard        . other structural fabrics  
 . dry paint cans        . packaging material 
 . dry caulking tubes       . painted waste (includes lead-based paint) 
 . fiberglass matting       . pallets & crates 
 . floor covering        . pipes 
 . glass         . plaster & plasterboard 
 . glass wire (optical fiber)       . polyfiberglass (highly polished, cured   
 . hardened asphaltic concrete3      material used for shower stalls, roofing, etc.) 
 . hardened cement       . shingles & roofing materials 
 . hardened concrete (may include rebar)   . structural steel 
 . insulation material       . tile (floor, wall & ceiling) 
 . lumber (includes treated lumber)    . tires4 
 . mirrors         . tubing 
            . wall coverings 
 

                                                                                                                                                                           
2 Friable and nonfriable asbestos-containing material shall be disposed in a designated area and covered 
immediately upon receipt with at least six inches (6") of acceptable material.  Prior to disposal of 
asbestos-containing material, the generator of the asbestos waste shall obtain a “permission for disposal” 
letter from the Department’s Bureau of Air Quality (BAQ) and submit this letter to the landfill.  All 
landfills accepting asbestos-containing material for disposal are subject to the BAQ regulation 61-86.1 
Standards of Performance for Asbestos Abatement Operations, and the National Emissions Standards for 
Hazardous Air Pollutants[40CFR61, Subpart M;] 
3 Tar sealant material is not acceptable. 
4 Tires shall be reduced in size by a minimum of one-eighth the size of the original tire prior to landfill 
disposal. 
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Acceptable Brown Goods: 
 
 . box springs        . furniture including lawn furniture: 
 . mattresses         -  laminated 
 . wooden swing sets        -  metal5 
 . nonmotorized bulky outdoor      -  plastic 
  children’s toys        -  PVC 
             -  vinyl 
             -  wooden 
 
 
 

Animal Carcasses Acceptable Under Following Conditions: 
 
. Animal carcasses shall be buried in a separate designated area. The facility shall submit to the 
Department a written request to dispose of animal carcasses including a plan that shows the portion of the 
landfill to be used for this type of disposal.  The permit will be modified to reflect the designated disposal 
area, and; 
 
. Animal carcasses shall be buried and covered with at least twelve inches (12") of dirt immediately upon 
receipt. 
 
. Hydrated lime shall be added to the carcass and surrounding area before cover is applied to control 
bacterial growth and odor. 
 
. Mass kill burial shall not be acceptable at Class Two Landfills unless approved by the Department prior 
to disposal. 

                                                                                                                                                                           
5The Department recommends that all metal furniture be recycled if feasible. 
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Appendix II 
UNACCEPTABLE WASTE FOR CLASS TWO LANDFILLS 

 
The following types of waste have been determined to pose a potential threat to the environment and shall not 
be accepted at Class Two Landfills.  Wastes are considered to be contaminated if a waste has come into 
contact with and maintains a residue or characteristic of the contaminated materials as described herein. 
 

Any Waste That Has Been Contaminated by Petroleum Products Such As: 
 
 . absorbent (vermiculite)       . paper towels & rags 
 . concrete          . pipes 
 . containers         . soil 
 . filters (oil, etc.)        . storage tanks 
 . mechanical/machine parts      . tar sealant material 
 
 

Any Waste That Has Been Contaminated by Polychlorinated Biphenyls (PCBs) Such As: 
 
 . any waste that has come in contact    . electrical components 
  with any liquid-containing PCBs     . lighting ballasts 
 . capacitors         . transformers 
 
 

Any Waste That Has Been Contaminated by  Organic Chemicals or Solvents 
(industrial plants, chemical plants, laboratories, construction sites, etc.) Such As: 

 
 . absorbent          . mechanical/machine parts (valves, etc.) 
 . adhesives          . paint thinner 
 . caulking compounds       . pipes 
 . cement          . pumps 
 . containers (packaging)       . soil 
 . filters          . storage tanks 
 . flooring (wood, carpet, etc.)      .  tar 
 . glazing compound        .  vats 
 

 
Any Waste That Has Been Contaminated by Preservatives, (pentachlorophenol & creosote) Such As: 

 
 . containers          . railroad ties 
 . mechanical parts used in       . soil 
  manufacturing processes       . utility poles 
 
 

Any Waste That Has Been Contaminated by Pesticides/Herbicides Such As: 
 
 . concrete          . pallets & crates 
 . containers (packaging)       . soil 
 . equipment used for application     . vats 
 . mechanical/machine parts      . wood (storage area) 
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Miscellaneous Waste Such As: 

 
 . lamps6          . unpolished fiberglass (Bondo) 
 . liquid waste (paint, paint thinner, etc.)    . wastes/substances determined by the 
              Department to be unacceptable 
 
 

Cathode Ray Tubes (CRTs) and Electronic Equipment Such As: 
 
 . cameras          . microwave ovens 
 . compact discs (CDs)       . personal digital assistants (PDAs 
 . computers         . radios 
 . computer monitors        . stereos 
 . communication & navigation equipment   . televisions 
 . Digital Versatile Disc (DVDs)     . test equipment (oscilloscopes, etc.) 
 . displays          . video cassette recorders (VCRs) 
 . hand-held video game machines     . video game machines 
 . mainframes 
 
 

                                                                                                                                                                           
6Fluorescent lamps and high intensity discharge (HID) lamps such as metal halide and mercury vapor 
lamps. 
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Appendix III 
CONSTITUENTS FOR DETECTION MONITORING FOR CLASS TWO LANDFILLS 

Common name                 CAS RN  
pH 
Specific Conductance 
Temperature 
Inorganic Constituents: 
(1) Arsenic                  (Total) 
(2) Barium                  (Total) 
(3) Cadmium                  (Total) 
(4) Chromium                  (Total) 
(5)Lead                   (Total) 
(6) Mercury                  (Total) 
(7) Selenium                  (Total) 
(8) Silver                   (Total) 
(9) Chloride                  (Total) 
(10) Nitrate                  (Total) 
(11) Sulfate                  (Total) 
 
Organic Constituents: 
(12) Benzene                  71-43-2 
(13) Carbon tetrachloride               56-23-5 
(14) Chlorobenzene                108-90-7 
(15) Chloroform; Trichloromethane             67-66-3 
(16) 1,1-Dichloroethane; Ethylidene  chloride           75-34-3 
(17) 1,2-Dichloroethane; Ethylene dichloride           107-06-2 
(18) 1,1-Dichloroethylene; 1,1-Dichloroethene; Vinylidene chloride       75-35-4 
(19) cis-1,2-Dichloroethylene; cis-1,2-Dichloroethene         156-59-2 
(20) trans-1,2-Dichloroethylene; trans-1,2-Dichloroethene         156-60-5 
(21) Ethylbenzene                 100-41-4 
(22) Methylene chloride                75-09-2 
(23) Tetrachloroethylene; Tetrachloroethene; Perchloroethylene       127-18-4 
(24) Toluene                  108-88-3 
(25) 1,1,1-Trichloroethane; Methylchloroform           71-55-6 
(26) 1,1,2-Trichloroethane               79-00-5 
(27) Trichloroethylene; Trichloroethene            79-01-6 
(28) Vinyl chloride                 75-01-4 
(29) Xylenes                  1330-20-7 
 
 
 


















































































































































































