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Appendix B: Surface Water Run-Off Control System Calculations 

• Leachate Storage Capacity for the 25-Year 24-Hour Storm Event 

• References 
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Leachate Storage Capacity for the 25-Year 24-Hour Storm Event 
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CHECKED BY:  J. Hotstream DATE:  4/29/2021 REVISION       X

PREPARED BY: B. Kahnk DATE:  4/27/2021 FINAL             X 

SUBJECT: Active Area Leachate Disposal Capacity 421717.0000

PROJECT / LOCATION:  DPC: Alma Offsite Disposal Facility, Phase IV Landfill PROJECT / PROPOSAL NO.

Purpose: Determine the leachate storage capacity from a 25 year, 24-hour storm event during the critical 
leachate generation scenario.

Assumptions:
1. Critical leachate generation scenario occurs during the current condition with approximately 12.7 acres are 
operational (Portions of Cell 2 and the entirety of Cell 3) and approximately 7.6 acres have final cover. (See 
Figure 1 for this scenario).

2. The 25 year, 24-hour storm event is 5.40 inches (refer to attached sheet).

3. No portion of the leachate drainage layer within the open area is saturated.

4. The leachate drainage sand has a porosity of 30 percent.  The bottom ash has a porosity of 25 percent.

5. The minimum thickness of the drainage layer is 1.0 foot.

6.  A minimum of 1 foot of bottom ash was installed above the drainage layer in Cell 2A over an area of 
approximately 2.3 acres.

7.A minimum of 4 feet of bottom ash was installed above the drainage layer during the Cell 3A construction.  
Using a maximum elevation of 820 feet, this bottom ash covers an area of approximately 2.75 acres.

Method:
1. Determine the volume of rain collected in the open areas during the critical condition from a 25 year, 24-
hour storm event.

2. Calculate the available storage volume for leachate in the drainage layer.  Due to the slope of the landfill 
perimeter berm, the capacity of the drainage layer is based on the area of the drainage layer at or below an 
elevation of 820 feet.  Elevation 820 represents the lowest top of berm base grade elevation documented 
during construction of Cell 3A (refer to attached base grades sheet).

3. The available storage volume within the pipe trenches, transfer piping, and leachate collection tank is 
ignored.

4. Calculate the available storage volume for leachate in the 4 feet of bottom ash placed above the drainage 
layer during Cell 3A construction and 1 foot of bottom ash placed above the drainage layer during Cell 2A 
construction.

5. Calculate the volume of storage required for the 25 year, 24-hour storm event.
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Step 1. Determine volume of run-off collected during the 25 year, 24-hour storm event

Area: 12.7 acres - Area open (portions of Cell 2 and the entirety of Cell 3)

Rain Event: 5.43 inches

Runoff Volume: 250,328 cubic feet

Step 2. Calculate the available storage volume for leachate in the drainage layer.

Area: 9.2 acres - see attached base grades plan
Thickness: 1 foot

Porosity: 0.3

Storage Capacity: 120,226 cubic feet

Step 3. Ignore storage in pipe trenches, transfer piping and leachate collection tank

Step 4. Calculate the available storage volume in the bottom ash placed above the drainage layer
Cell 2A: Cell 3A:

Area: 2.3 acre(s) Area: 2.75 acre(s)
Thickness: 1 feet Thickness: 4 feet

Porosity: 0.25 Porosity: 0.25

Cell 2A: Cell 3A:
Storage Capacity: 25,047 cubic feet Storage Capacity: 119,790 cubic feet

Total Storage Capacity (Cell 2A + Cell 3A): 144,837 cubic feet

CHECKED BY:  J. Hotstream DATE:  4/29/2021 REVISION       �

PREPARED BY: B. Kahnk DATE:  4/27/2021 FINAL            X 

SUBJECT: Active Area Leachate Disposal Capacity 421717.0000

PROJECT / LOCATION:  DPC: Alma Offsite Disposal Facility, Phase IV Landfill PROJECT / PROPOSAL NO.

𝑅𝑢𝑛𝑜𝑓𝑓 𝑉𝑜𝑙𝑢𝑚𝑒ሺ𝑓𝑡ଷሻ:𝑅𝑎𝑖𝑛 𝐸𝑣𝑒𝑛𝑡 𝑖𝑛𝑐ℎ𝑒𝑠 ൈ
1𝑓𝑡

12 𝑖𝑛𝑐ℎ𝑒𝑠
ൈ 𝐴𝑟𝑒𝑎 ሺ𝑎𝑐𝑟𝑒𝑠ሻ ൈ

43,560 𝑓𝑡ଶ

1 𝑎𝑐𝑟𝑒

𝑆𝑡𝑜𝑟𝑎𝑔𝑒 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦ሺ𝑓𝑡ଷሻ:𝐴𝑟𝑒𝑎 ሺ𝑎𝑐𝑟𝑒𝑠ሻ ൈ
43,560 𝑓𝑡ଶ

1 𝑎𝑐𝑟𝑒
ൈ 𝑇ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠 𝑓𝑜𝑜𝑡 ൈ 𝑃𝑜𝑟𝑜𝑠𝑖𝑡𝑦

𝑆𝑡𝑜𝑟𝑎𝑔𝑒 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦ሺ𝑓𝑡ଷሻ:𝐴𝑟𝑒𝑎 ሺ𝑎𝑐𝑟𝑒𝑠ሻ ൈ
43,560 𝑓𝑡ଶ

1 𝑎𝑐𝑟𝑒
ൈ 𝑇ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠 𝑓𝑜𝑜𝑡 ൈ 𝑃𝑜𝑟𝑜𝑠𝑖𝑡𝑦
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Step 5. Calculate the storage required for the 25 year, 24-hour storm event.

Required Storage:

Run-Off Volume: 250,328 cubic feet from Step 1
Drainage Layer: 120,226 cubic feet, from Step 2

Bottom Ash: 144,837 cubic feet from Step 4

Required Storage: -14,734 cubic feet

CHECKED BY:  J. Hotstream DATE:  4/29/2021 REVISION       �

PREPARED BY: B. Kahnk DATE:  4/27/2021 FINAL           X 

SUBJECT: Active Area Leachate Disposal Capacity 421717.0000

PROJECT / LOCATION:  DPC: Alma Offsite Disposal Facility, Phase IV Landfill PROJECT / PROPOSAL NO.

𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑆𝑡𝑜𝑟𝑎𝑔𝑒 ൌ 𝑅𝑢𝑛 𝑂𝑓𝑓 𝑉𝑜𝑙𝑢𝑚𝑒 െ 𝐷𝑟𝑎𝑖𝑛𝑎𝑔𝑒 𝐿𝑎𝑦𝑒𝑟 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 െ 𝐵𝑜𝑡𝑡𝑜𝑚 𝐴𝑠ℎ 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦

The negative required storage calculated above indicates that there is sufficient storage capacity in the leachate 
collection drainage layer and the bottom ash that was placed in the cells above the drainage layer to contain the 
runoff from a 25 year, 24-hour storm event.
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NOTES
1. THE BASE MAP WAS COMPILED FROM THE CELL 3B

LINER CONSTRUCTION DOCUMENTATION REPORT
(OCTOBER, 2016) AND THE NOVEMBER 12, 2020
ANNUAL AIR SPACE SURVEY BY EXETER DESIGN,
INC.

2. THE HORIZONTAL DATUM IS REFERENCED TO THE
WISCONSIN STATE PLANE COORDINATE SYSTEM,
CENTRAL ZONE, NORTH AMERICAN DATUM 1983, US
SURVEY FEET.

3. VERTICAL DATUM IS NORTH AMERICAN VERTICAL
DATUM 1988.  CONTOUR INTERVAL IS 10 FEET.



Open Area of Landfill: 12.4 Acres





Open Area of Landfill: 12 acres




