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1.0 PURPOSE & SCOPE 

1.1 PURPOSE 

The Ash Surge Basin, Bypass Basin, and Former Ash Basin at Midwest Generation, LLC’s (MWG) Powerton 

Generating Station (“Powerton” or the “Station”) are existing coal combustion residual (CCR) surface 

impoundments that are regulated by the Illinois Pollution Control Board’s “Standards for the Disposal of Coal 

Combustion Residuals in CCR Surface Impoundments.” These regulations are codified in Part 845 to Title 35 

of the Illinois Administrative Code (35 Ill. Adm. Code 845, Ref. 1) and are also referred to herein as the 

“Illinois CCR Rule.” Pursuant to 35 Ill. Adm. Code 845.510(c)(1), MWG must prepare an annual inflow design 

flood control system plan documenting how the inflow design flood control systems for the Ash Surge, 

Bypass, and Former Ash Basins have been designed and constructed to meet the hydrologic and hydraulic 

capacity requirements for CCR surface impoundments promulgated by 35 Ill. Adm. Code 845.510. 

This report documents the 2023 inflow design flood control system plan prepared in accordance with the 

Illinois CCR Rule by Sargent & Lundy (S&L) on behalf of MWG for the Ash Surge, Bypass, and Former Ash 

Basins at Powerton. This report:  

• Lists the inputs and assumptions used to determine whether the Ash Surge, Bypass, and Former 

Ash Basins can manage the inflow design flood,  

• Discusses the methodology used to prepare the 2023 inflow design flood control system plan, 

• Summarizes the results of the 2021 hydrologic and hydraulic calculations performed to support the 

conclusions of whether the Ash Surge, Bypass, and Former Ash Basins meet the hydrologic and 

hydraulic requirements for CCR surface impoundments promulgated by the Illinois CCR Rule.  

• Evaluates potential changes to the design inputs used in the 2021 hydrologic and hydraulic 

calculations to determine whether new or updated calculations are warranted, and 

• Provides the results of the hydrologic and hydraulic calculations used to determine whether the Ash 

Surge, Bypass, and Former Ash Basins can manage the inflow design flood. 

1.2 SCOPE 

In addition to being regulated under the Illinois CCR Rule, Powerton’s Ash Surge Basin, Bypass Basin, and 

Former Ash Basin are also regulated by the U.S. Environmental Protection Agency’s (EPA) “Standards for 

the Disposal of Coal Combustion Residuals in Landfills and Surface Impoundments,” 40 CFR Part 257 

Subpart D (Ref. 2), also referred to herein as the “Federal CCR Rule.” Per the 2016 Water Infrastructure 

Improvements for the Nation (WIIN) Act, the Ash Surge, Bypass, and Former Ash Basins will continue to be 

subject to both the Illinois and Federal CCR Rules until the U.S. EPA approves the Illinois EPA’s CCR permit 

program; the Illinois EPA has yet to publish a timeline for submitting its proposed CCR permit program to the 

U.S. EPA for approval. However, the scope of this 2022 inflow flood control system plan is strictly limited to 
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demonstrating compliance with the Illinois CCR Rule. Pursuant to 40 CFR 257.82(c)(4), the next inflow 

design flood control system plan for demonstrating compliance with the Federal CCR Rule is not required 

until 2026, five years after the last periodic plan was completed (2021).  

2.0 INPUTS 

Inflow Design Flood Control Systems 

The inflow design flood control systems for the Ash Surge and Bypass Basins are documented in the basins’ 

initial federal inflow design flood control system plan, which was prepared by Geosyntec Consultants in 

October 2016 (Ref. 3). This plan is provided in its entirety in Appendix A. 

The inflow design flood control system for the Former Ash Basin is documented in the basin’s initial federal 

inflow design flood control system plan, which was prepared by Geosyntec Consultants in May 2018 (Ref. 4). 

This plan is provided in its entirety in Appendix B. 

Inflow Design Flood Event 
Per their 2023 hazard potential classification assessment (Ref. 5), the Ash Surge, Bypass, and Former Ash 

Basins are classified as Class 2 CCR surface impoundments pursuant to 35 Ill. Adm. Code 845.440(a)(1). 

Therefore, the inflow design flood event used in this hydrologic and hydraulic assessment of the Ash Surge, 

Bypass, and Former Ash Basins is based on the 1,000-year storm (Ref. 1, § 845.510(a)(3)). Per the National 

Oceanic and Atmospheric Administration’s Atlas 14 (Ref. 6), the precipitation depth for the 1,000-year, 24-

hour storm event at the Powerton site is 9.00 inches. 

Site Topography 

Topographic data for the Ash Surge Basin, Bypass Basin, and surrounding areas was obtained from an 

aerial survey performed by Aero-Metric, Inc. in 2008 (Ref. 7). Topographic data for the Former Ash Basin 

and surrounding areas was obtained from a survey performed by Ridgeline Consultants in 2016 (Ref. 8). 

Aerial Images 
Historical and recent aerial images of the Station and surrounding areas were obtained from Google Earth 

Pro (Ref. 9). 

Ash Basin Conditions 
The operating and physical conditions for the Ash Surge, Bypass, and Former Ash Basins were based on 

observations made by S&L during a site visit on September 20, 2023, discussions with MWG personnel, the 

histories of construction prepared for the CCR surface impoundments in accordance with 40 CFR 257.73(c) 

(Refs. 10 and 11), and the most recent annual inspection reports prepared for the CCR surface 

impoundments in accordance with 35 Ill. Adm. Code 845.540(b) (Refs. 12 and 13). 
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3.0 ASSUMPTIONS 

There are no assumptions in this document that require verification. 

4.0 METHODOLOGY 

The inputs for the latest hydrologic and hydraulic calculations performed for the Ash Surge Basin, Bypass 

Basin, and Former Ash Basin, which were completed in October 2021, were reviewed to determine if any 

changes have occurred since these calculations were completed. Identified changes were then evaluated to 

determine if updates to these calculations were warranted. If no changes were identified, or if identified 

changes were determined to have no impact to the results and conclusions of these calculations, then the 

latest hydrologic and hydraulic calculations performed for the Ash Surge Basin, Bypass Basin, and Former 

Ash Basin were considered to still be valid for this 2023 inflow design flood control system plan.  

5.0 HYDROLOGIC & HYDRAULIC ASSESSMENT 

5.1 SUMMARY OF 2021 HYDROLOGIC & HYDRAULIC CALCULATIONS 

The latest hydrologic and hydraulic calculations for Powerton’s Ash Surge Basin, Bypass Basin, and Former 

Ash Basin were completed in October 2021. The inputs, methodology, and results of these calculations are 

documented in the basins’ 2021 inflow design flood control system plan (Ref. 15). As stated in the 2021 plan, 

these calculations were performed by conservatively assuming no rainfall abstraction (i.e., the full design 

precipitation depth over a basin’s catchment area was assumed to enter the basin). Moreover, it was 

conservatively assumed that the surface water elevations in the Ash Surge and Bypass Basins at the time of 

the design storm event were at the basins’ respective maximum design operating levels. Finally, it was 

conservatively assumed that the surface water elevation in the Former Ash Basin at the time of the design 

storm event was at 450.00 feet above mean sea level (amsl), four feet higher than the maximum surface 

water elevation recorded in the basin’s annual inspection reports that had been completed through October 

2021.  

The 2021 hydrologic and hydraulic assessment for the Ash Surge and Bypass Basins evaluated whether the 

basins could contain the inflow design flood without surface water overflowing into their emergency spillway 

structures at EL. 466.00 feet amsl and EL. 466.75 feet amsl, respectively. Indeed, the assessment concluded 

that water entering the basins during the inflow design flood event would not overflow into the basins’ 

emergency spillway structures. The water levels in the Ash Surge and Bypass Basins following the design 

event were estimated to be 0.12 foot and 0.29 foot, respectively, below their corresponding emergency 

spillway structures. Meanwhile, the freeboards were estimated to be 2.12 feet and 1.54 feet in the Ash Surge 

Basin and the Bypass Basin, respectively. Based on these results, it was concluded that the basins have 
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adequate hydraulic capacities to retain the 1,000-year flood event without water overflowing into the basins’ 

emergency spillway structures or overtopping the basins’ dikes. Therefore, the basins were determined to be 

in conformance with 35 Ill. Adm. Code 845.510(a). 

Similarly, the 2021 hydrologic and hydraulic assessment for the Former Ash Basin evaluated whether the 

basin’s North and South Ponds could contain the inflow design flood without surface water overtopping the 

ponds’ embankments, which have approximate crest elevations of EL. 455.00 feet amsl and EL. 458.00 feet 

amsl, respectively. Indeed, the assessment concluded that water entering the ponds during the inflow design 

flood event would not overtop the ponds’ dikes. The freeboards for the North and South Ponds following the 

design event were estimated to be 4.13 feet and 6.77 feet, respectively. Based on these results, it was 

concluded that the ponds have adequate hydraulic capacities to retain the 1,000-year flood event without 

water overtopping the ponds’ dikes, and, thus, the Former Ash Basin was determined to be in conformance 

with 35 Ill. Adm. Code 845.510(a). 

5.2 CHANGES TO INPUTS FOR 2021 HYDROLOGIC & HYDRAULIC CALCULATIONS 

The following subsections summarize the evaluation conducted to determine if changes to the inputs used in 

the latest hydrologic and hydraulic calculations for the Ash Surge Basin, Bypass Basin, and Former Ash 

Basin have occurred since the calculations were completed in 2021 that warrant updating the calculations. 

5.2.1 CHANGES IN ASH BASIN OPERATIONS 

In early October 2020, Powerton took the Bypass Basin out of service for routine cleaning. During a site visit 

in September 2021, it was noted that most of the CCR previously stored in the Bypass Basin had been 

removed and minimal surface water remained. During subsequent site visits by S&L in September 2022 and 

September 2023, it was noted that almost all of the CCR previously stored in the Bypass Basin had been 

removed and minimal surface water remained. MWG currently plans to retrofit the Bypass Basin with a new 

composite liner system and a new leachate collection and removal system (LCRS). Retrofit construction 

activities will commence at the basin upon receipt of a retrofit construction permit from the Illinois EPA in 

accordance with Subpart B of the Illinois CCR Rule. 

Powerton continues to operate the Ash Surge Basin to manage the Station’s ash dewatering bin effluent and 

various non-CCR wastestreams in accordance with 40 CFR 257.103(f)(1). Operating conditions at this basin 

have not changed since the latest hydrologic and hydraulic calculations were prepared in 2021.  

Finally, the Former Ash Basin is an inactive CCR surface impoundment and, therefore, is not used by the 

Station to manage any of Powerton’s wastestreams. However, the basin still collects stormwater from direct 

precipitation and run-off from adjacent areas. Per the basin’s July 2022 annual inspection report (Ref. 13), 

the maximum surface water elevation in the basin’s North and South Ponds between the 2021 and 2022 
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annual inspections was estimated to be approximately EL. 446 feet amsl.  Per the basin’s July 2023 annual 

inspection report (Ref. 14), the maximum water depth observed was estimated to be 7.6 feet. Using the area-

capacity curve provided for the basin in its history of construction (Ref. 11), the maximum surface water 

elevation for the basin was approximately 440 feet amsl. 

Based on the preceding discussion, the operating conditions at the Ash Surge, Bypass, and Former Ash 

Basins have not changed since the latest hydrologic and hydraulic calculations were prepared in 2021. 

Moreover, the maximum surface water elevation observed in the Former Ash Basin between 2021 and 2023 

(approximately 446 feet amsl) is less than the surface water elevation assumed for the Former Ash Basin 

prior to the inflow design flood (450 feet amsl). Because the 2021 hydrologic and hydraulic calculations were 

based on conservative assumptions regarding the surface water elevations in the basins, there have been no 

significant changes to the operations of the Powerton ash basins that warrant updating the 2021 hydrologic 

and hydraulic calculations. 

5.2.2 CHANGES IN ASH BASIN TOPOGRAPHY 

Based on visual observations made by S&L during a site visit on September 20, 2023, reviews of the latest 

annual inspection reports (Refs. 12 and 13), and reviews of Google Earth aerial images (Ref. 9), there have 

been no significant modifications to the Ash Surge, Bypass, and Former Ash Basins’ embankments (mass 

excavations, mass fill placement, etc.) since the latest hydrologic and hydraulic calculations were completed 

in 2021. Therefore, the topographic data collected for the site in 2008 and 2016 (Refs. 7 and 8) and the area-

capacity curves documented in the basins’ histories of construction (Refs. 10 and 11) that were used in these 

calculations are unchanged and remain valid for use in this 2023 assessment. 

5.2.3 CHANGES TO INFLOW DESIGN FLOOD EVENT 

Per the basins’ 2023 hazard potential classification assessment (Ref. 5), the Ash Surge, Bypass, and Former 

Ash Basins are classified as Class 2 CCR surface impoundments pursuant to 35 Ill. Adm. Code 

845.440(a)(1), the same hazard potential classifications the basins were assigned in 2021. Therefore, the 

inflow design flood event for the basins remains the 1,000-year storm (Ref. 1, § 845.510(a)(3)). As 

documented in the basins’ 2021 inflow design flood control system plan (Ref. 15), the precipitation value for 

the 1,000-year, 24-hour storm event used in the latest hydrologic and hydraulic calculations completed for 

the Ash Surge, Bypass, and Former Ash Basins was 9.00 inches per NOAA’s Atlas 14. As stated in Section 

2.0, NOAA’s 1,000-year, 24-hour precipitation value for the Powerton site remains 9.00 inches. Therefore, 

the inflow design flood event used in the 2021 hydrologic and hydraulic calculations is unchanged and 

remains valid for use in this 2023 assessment. 
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5.3 RESULTS 

There have been no significant modifications to the Ash Surge, Bypass, and Former Ash Basin and no 

changes to the basin’s inflow design flood event since the latest hydrologic and hydraulic calculations were 

prepared in 2021. Therefore, the results and conclusions documented for the Ash Surge, Bypass, and 

Former Ash Basin’s inflow design flood control systems in the 2021 inflow design flood control system plan 

(Ref. 15) remain valid.  

Table 5-1 summarizes the results from the hydrologic and hydraulic calculations performed for the Ash 

Surge, Bypass, and Former Ash Basins in 2021. Based on these results, water entering the Ash Surge and 

Bypass Basins during the inflow design flood event will not overflow into the basins’ emergency spillway 

structures. The water levels in the Ash Surge and Bypass Basins following the design event were estimated 

to be 0.12 foot and 0.29 foot, respectively, below their corresponding emergency spillway structures. 

Meanwhile, the freeboards in the Ash Surge and Bypass Basins following the design event were estimated to 

be 2.12 feet and 1.54 feet, respectively. In addition, water entering the Former Ash Basin during the inflow 

design flood event will not overtop the North Pond’s or South Pond’s dikes. The freeboards in the North and 

South Ponds following the design event were estimated to be 4.13 feet and 6.77 feet, respectively.  

Table 5-1 – Summary of Hydrologic & Hydraulic Assessment Results for  
Ash Surge Basin, Bypass Basin, & Former Ash Basin 

CCR Surface Impoundment 
Ash Surge 

Basin 
Bypass 
Basin 

Former Ash Basin, 
North Pond 

Former Ash Basin, 
South Pond 

IL Hazard Potential Classification Class 2 Class 2 Class 2 Class 2 

Inflow Design Flood 1,000 Year 1,000 Year 1,000 Year 1,000 Year 

Maximum Surface Water EL. 465.88 feet 466.46 feet 450.87 feet 451.23 feet 

Emergency Spillway EL. 466.00 feet 466.75 feet N/A N/A 

Basin’s Crest / Rim EL. 468.00 feet 468.00 feet 455.00 feet 458.00 feet 

6.0 CONCLUSIONS 

Based on the results in Table 5-1, the Ash Surge Basin, Bypass Basin, and Former Ash Basin have 

adequate hydraulic capacities to retain the 1,000-year flood event without water overflowing the basins’ 

emergency spillway structures (Ash Surge and Bypass Basins only) or overtopping the basins’ dikes. 

Therefore, the Ash Surge Basin, Bypass Basin, and Former Ash Basin are able to collect and control the 

inflow design flood event specified in 35 Ill. Adm. Code 845.510(a)(3).  
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7.0 CERTIFICATION 

I certify that: 

• This inflow design flood control system plan was prepared by me or under my direct supervision. 

• The work was conducted in accordance with the requirements of 35 Ill. Adm. Code 845.510. 

• I am a registered professional engineer under the laws of the State of Illinois. 

 

Certified By:   Thomas J. Dehlin   Date:  October 13, 2023  

Seal: 

 

 

 

     
  

0T5089
Illinois
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INFLOW DESIGN FLOOD CONTROL SYSTEM PLAN 
ASH SURGE AND BYPASS BASINS 


POWERTON STATION 
OCTOBER 2016 


 
Pursuant to Code of Federal Regulations Title 40, Part 257, Subpart D (40 CFR), herein referred 
to as the coal combustion residual (CCR) Rule, Section 257.82(c), Geosyntec Consultants 
(Geosyntec) prepared this Inflow Design Flood Control System Plan for the Ash Surge Basin and 
Bypass Basin (the Basins) at the Powerton Station (Site) in Pekin, Illinois (Figure 1). The Basins 
are owned and operated by Midwest Generation, LLC (Midwest Generation). 


Section 257.82(c) of the CCR Rule requires that operators of every existing or new CCR surface 
impoundment design, construct, operate, and maintain an inflow design flood control system that 
adequately manages flow into the CCR unit during and following the peak discharge of the 
inflow design flood. The Preamble to the CCR Rule provides guidance on the documentation 
that should be provided for the inflow design flood control plan. 


This inflow design flood control system plan for the Basins meets the requirements of 
§257.82(c). The inflow design flood control systems consist of outflow structures that maintain 
minimum operating freeboards for the Basins. Justification and documentation of the adequacy 
of the inflow design flood control systems are presented in the sections below.  


The work presented in this report was performed under the direction of Ms. Jane Soule, P.E., of 
Geosyntec in accordance with §257.82(c). Mr. Robert White reviewed this plan in accordance 
with Geosyntec’s senior review policy. 


1. Basin Design 


The Basins are located east of the old inlet canal and northeast of the main powerblock building. 
The Basins are operated to receive sluiced CCR and other process water from plant operations 
one basin at a time. Inflow from plant operations is discharged into the Basins through concrete 
inflow channels located along the southern boundary of the Ash Surge Basin and the 
northeastern boundary of the Bypass Basin. Average inflow through the Ash Surge or Bypass 
Basin is on the order of 7.3 million gallons per day (mgd). 







Inflow Design Flood Control System Plan 
Ash Surge and Bypass Basins, Powerton Station 
October 2016 
   


SW0251.07.06 POWERTON IDFCP.F   
 


Routine outflow from the Ash Surge Basin drains northward through a 48-inch diameter 
reinforced concrete pipe located at the bottom of the basin along its northern perimeter. This pipe 
connects to the sump located within the pump station located approximately 35 feet north of the 
Ash Surge Basin (Figure 2). The Site maintains three pumps at the pump station, including one 
backup pump. As indicated by historical sump water level data, the pump controls are managed 
so that the water level within the Ash Surge Basin is maintained between 463.5 feet and 465 feet 
MSL. From the pump station, discharged process water is pumped to the Service Water Basin 
located northwest of the Ash Surge Basin. The Ash Surge Basin also includes an emergency 
spillway along the eastern boundary that would discharge toward the Former Ash Basin (FAB). 
The spillway is constructed with two box culverts, each approximately 4.5 feet in width and 
approximately 1.5 feet in height that extend beneath the embankment crest. A concrete apron is 
located east of the box culvert and rip rap is located downstream of the apron. Topographic 
survey point data from the basin crest indicates a minimum crest elevation of the Basins of 
approximately 467.6 feet MSL1 (Aero-Metric, 2008). Appendix A-1 includes available design 
drawings documenting the Ash Surge Basin emergency spillway.  


Routine outflow from the Bypass Basin flows over a weir wall (top elevation at 465.5 feet MSL) 
within the basin into a 36-inch diameter reinforced concrete pipe. This pipe extends northward 
within the east embankment of the Bypass and Ash Surge Basins until it reaches the northeast 
corner of the Ash Surge Basin, where the pipe extends west to the pump station north of the Ash 
Surge Basin. From the pump station, discharged process water is pumped to the Secondary 
Holding Basin located northwest of the Ash Surge Basin. When in service, the operating water 
level within the Bypass Basin is maintained at the elevation of the top of the weir wall 
(465.5 feet MSL). The Bypass Basin also includes an emergency overflow pipe located along the 
northeastern corner of the basin. This emergency overflow pipe includes a 5-foot diameter 
corrugated metal pipe vertical riser (invert elevation 466.75 feet MSL) which connects to a 
30-inch diameter concrete pipe that extends northward within the embankment between the 
Bypass and Ash Surge Basins and discharges onto the concrete apron on the southern slope of 
the Ash Surge Basin. Appendix A-2 includes available drawings documenting the Bypass Basin 
emergency overflow pipe. 


2. Inflow Design Flood Control Plan Documentation 


Because of the relatively small size and design of the Basins, some of the references and 
drawings recommended for inclusion in the Inflow Design Flood Control Plan by the Preamble 
to the CCR Rule (page 21392) are not applicable. Table 1 below provides a summary of this 
documentation. 


                                                 
1 Mean Sea Level based on local plant vertical datum. 
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Table 1: Recommended Documentation 


Documentation  Assessment 


Identification of the design storm event 
for the catchment area and CCR unit 


Identification of the design storm event is provided in 
Section 4 and Appendix B. A drawing of the Basins and 
catchment areas is presented in Figure 2. 


Characterization of the rainfall 
abstractions, including, but not limited 
to, depression storage and infiltration in 
the upstream catchment area 


Full capture of the design precipitation event was assumed, 
so rainfall abstractions were assumed to be zero, i.e., 100% 
of the volume from the design storm was assumed to be held 
within the Basins. Typical abstractions include mechanisms 
such as evaporation and infiltration. 


Selection and basis of the appropriate 
run-off model or run-off and run-on 
routing model 


A run-on model was not required because full capture within 
the limited catchment areas was assumed. No discharge from 
the design event is anticipated so a run-off model was not 
necessary to demonstrate compliance. Outflow is controlled 
through the pump station. 


Identification and characterization of 
any intake or decant structures Design features are provided in Section 1.  


Appropriate characterization and 
capacity of spillways 


The spillway (Ash Surge Basin) and emergency overflow 
pipe (Bypass Basin) are described in Section 1 and drawings 
of these structures are provided in Appendix A. Because 
outflow from these structures is not anticipated during the 
design event, capacity of these structures was not evaluated. 


Characterization of downstream 
hydraulic structures 


No outflow from the spillway (Ash Surge Basin) or 
emergency overflow pipe (Bypass Basin) is predicted from 
the design storm event and therefore downstream hydraulic 
structures were not evaluated. 


3.  Catchment Areas 


The Basins are formed by embankments on all sides. Based on site topography, shown in 
Figure 2, the Basins’ inflow from precipitation is limited to run-on from the embankment crests 
and precipitation falling directly into the basin. The catchment areas for the Basins are presented 
in Table 2 and shown in Figure 2. 


4. Design Event 


Because the Basins are classified as significant hazard potential surface impoundments 
(Geosyntec, 2016), the inflow design flood is defined as the 1,000-year flood. Because direct 
precipitation is collected within Basins and run-on is limited to the embankment crest areas, the 
inflow design is based on the 24-hour, 1,000-year precipitation event of 9.0 inches (NOAA, 
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2016), see Appendix B. Total inflow from the design event is calculated as the depth of 
precipitation multiplied by the catchment area2.  


5. Freeboard 


As discussed in Section 1, the Basins are operated to maintain a minimum freeboard of 
approximately 2 feet for the Ash Surge Basin and 1.5 feet for the Bypass Basin under normal 
operating conditions. The maximum potential increase in water levels due to the design storm 
event, assuming basin outflows are limited to process water inflows (net zero), are based on the 
area-capacity curves for the Basins (see Appendix C) and are presented in Table 2. These 
estimated maximum water levels in the Basins are estimated to be below the invert level of the 
emergency spillway (Ash Surge Basin) or overflow pipe (Bypass Basin).   


Table 2: Inflow Design Volumes and Basin Water Level Estimates 


Value Ash Surge Basin Bypass Basin 


Catchment Area (acres) 9.3 1.0 


Operating Water Elevation (feet, MSL) 465.0 465.5 


Design Event Inflow (acre-feet) 6.98 0.75 


Increased Basin Water Elevation (feet) 0.9 1.0 


Estimated Post-Event Water Elevation 
(feet, MSL) 465.9 466.5 


Spillway or Overflow Pipe Invert Elevation 
(feet, MSL) 466.0 466.75 


With full containment of the design event, the Basins maintain water level elevations below the 
spillway or overflow pipe invert elevation and a freeboard of greater than 1 foot. The inflow 
design system, as designed and constructed, meets the requirements of §257.82.  


6. Plan Amendments and Revisions 


In accordance with §257.82(c)(2) and (4), this Inflow Design Flood Control System Plan will be 
amended or revised whenever there is a change in conditions that would substantially affect the 
plan or every five years. 


                                                 
2 Depression storage or infiltration of stormwater into the embankment crest and other rainfall abstractions are 
negligible and are not included in inflow volume calculations. Similarly, this calculation does not require the use of 
a run-on model for the precipitation falling on the embankment crest. 











Service Layer Credits: Sources: Esri, HERE,
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Outlet Structure Design Drawings 
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Appendix A-1 


Ash Surge Basin Emergency Spillway 
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Appendix A-2 


Bypass Basin Overflow Pipe  
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Appendix B 


Design Storm Event Depth 


 
  







NOAA Atlas 14, Volume 2, Version 3 
Location name: Pekin, Illinois, US* 


Latitude: 40.5434°, Longitude: 89.6779° 
Elevation: 466 ft*
* source: Google Maps


POINT PRECIPITATION FREQUENCY ESTIMATES


G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley


NOAA, National Weather Service, Silver Spring, Maryland


PF_tabular | PF_graphical | Maps_&_aerials


PF tabular
PDSbased point precipitation frequency estimates with 90% confidence intervals (in inches)1


Duration
Average recurrence interval (years)


1 2 5 10 25 50 100 200 500 1000


5min 0.409
(0.375‑0.447)


0.487
(0.447‑0.534)


0.581
(0.533‑0.636)


0.654
(0.598‑0.715)


0.746
(0.679‑0.814)


0.816
(0.740‑0.891)


0.884
(0.797‑0.964)


0.953
(0.854‑1.04)


1.04
(0.928‑1.14)


1.11
(0.981‑1.22)


10min 0.635
(0.582‑0.695)


0.760
(0.697‑0.834)


0.903
(0.828‑0.989)


1.01
(0.923‑1.10)


1.14
(1.04‑1.25)


1.24
(1.12‑1.35)


1.33
(1.20‑1.45)


1.42
(1.27‑1.55)


1.53
(1.36‑1.68)


1.62
(1.43‑1.77)


15min 0.778
(0.714‑0.852)


0.929
(0.853‑1.02)


1.11
(1.02‑1.21)


1.24
(1.14‑1.36)


1.41
(1.28‑1.54)


1.53
(1.39‑1.67)


1.65
(1.49‑1.80)


1.77
(1.59‑1.93)


1.92
(1.70‑2.10)


2.02
(1.78‑2.22)


30min 1.03
(0.944‑1.13)


1.24
(1.14‑1.36)


1.52
(1.39‑1.66)


1.73
(1.58‑1.89)


1.99
(1.81‑2.17)


2.19
(1.98‑2.39)


2.39
(2.15‑2.60)


2.58
(2.31‑2.82)


2.84
(2.52‑3.11)


3.03
(2.68‑3.33)


60min 1.26
(1.15‑1.38)


1.53
(1.40‑1.67)


1.91
(1.75‑2.09)


2.19
(2.01‑2.40)


2.58
(2.35‑2.82)


2.88
(2.61‑3.15)


3.19
(2.88‑3.48)


3.50
(3.14‑3.83)


3.92
(3.49‑4.30)


4.26
(3.76‑4.67)


2hr 1.48
(1.35‑1.61)


1.79
(1.64‑1.97)


2.25
(2.06‑2.46)


2.61
(2.38‑2.85)


3.10
(2.82‑3.38)


3.48
(3.15‑3.80)


3.88
(3.49‑4.23)


4.29
(3.84‑4.68)


4.85
(4.30‑5.31)


5.31
(4.67‑5.82)


3hr 1.57
(1.45‑1.72)


1.91
(1.75‑2.09)


2.41
(2.21‑2.64)


2.80
(2.56‑3.07)


3.34
(3.04‑3.65)


3.78
(3.42‑4.12)


4.23
(3.81‑4.61)


4.70
(4.20‑5.12)


5.36
(4.74‑5.84)


5.90
(5.17‑6.44)


6hr 1.86
(1.72‑2.04)


2.26
(2.08‑2.48)


2.85
(2.62‑3.12)


3.31
(3.04‑3.62)


3.96
(3.61‑4.31)


4.48
(4.06‑4.87)


5.03
(4.53‑5.46)


5.60
(5.00‑6.08)


6.41
(5.66‑6.98)


7.06
(6.18‑7.71)


12hr 2.15
(1.98‑2.34)


2.60
(2.40‑2.83)


3.25
(3.00‑3.54)


3.76
(3.46‑4.09)


4.47
(4.09‑4.85)


5.04
(4.59‑5.46)


5.63
(5.10‑6.10)


6.24
(5.61‑6.77)


7.10
(6.32‑7.71)


7.80
(6.87‑8.49)


24hr 2.46
(2.29‑2.66)


2.97
(2.76‑3.22)


3.73
(3.46‑4.04)


4.33
(4.01‑4.69)


5.16
(4.76‑5.57)


5.82
(5.35‑6.29)


6.50
(5.96‑7.02)


7.21
(6.59‑7.79)


8.20
(7.45‑8.86)


9.00
(8.13‑9.73)


2day 2.86
(2.66‑3.07)


3.45
(3.22‑3.71)


4.30
(4.00‑4.62)


4.97
(4.61‑5.33)


5.87
(5.44‑6.30)


6.58
(6.08‑7.06)


7.31
(6.73‑7.85)


8.07
(7.40‑8.68)


9.12
(8.31‑9.81)


9.94
(9.03‑10.7)


3day 3.03
(2.83‑3.25)


3.65
(3.41‑3.92)


4.54
(4.23‑4.87)


5.23
(4.87‑5.61)


6.16
(5.72‑6.60)


6.90
(6.39‑7.39)


7.64
(7.06‑8.19)


8.41
(7.75‑9.02)


9.46
(8.67‑10.2)


10.3
(9.39‑11.1)


4day 3.20
(2.99‑3.42)


3.85
(3.60‑4.13)


4.78
(4.47‑5.13)


5.49
(5.13‑5.88)


6.46
(6.01‑6.91)


7.21
(6.70‑7.72)


7.97
(7.39‑8.53)


8.75
(8.09‑9.37)


9.80
(9.02‑10.5)


10.6
(9.75‑11.4)


7day 3.75
(3.52‑3.98)


4.49
(4.23‑4.79)


5.50
(5.18‑5.86)


6.27
(5.90‑6.67)


7.27
(6.83‑7.74)


8.05
(7.54‑8.56)


8.82
(8.24‑9.39)


9.61
(8.96‑10.2)


10.6
(9.88‑11.4)


11.4
(10.6‑12.2)


10day 4.25
(4.00‑4.51)


5.09
(4.80‑5.42)


6.19
(5.83‑6.59)


7.01
(6.59‑7.45)


8.09
(7.59‑8.60)


8.91
(8.35‑9.47)


9.73
(9.10‑10.4)


10.5
(9.84‑11.2)


11.6
(10.8‑12.4)


12.5
(11.6‑13.3)


20day 5.73
(5.38‑6.11)


6.86
(6.46‑7.32)


8.27
(7.77‑8.81)


9.29
(8.72‑9.89)


10.6
(9.94‑11.3)


11.6
(10.9‑12.4)


12.6
(11.8‑13.4)


13.6
(12.6‑14.4)


14.8
(13.8‑15.8)


15.8
(14.6‑16.8)


30day 7.10
(6.70‑7.54)


8.48
(8.00‑9.00)


10.1
(9.54‑10.7)


11.3
(10.6‑12.0)


12.8
(12.0‑13.5)


13.9
(13.0‑14.7)


15.0
(14.0‑15.9)


16.0
(15.0‑17.0)


17.4
(16.2‑18.5)


18.4
(17.1‑19.6)


45day 8.91
(8.43‑9.41)


10.6
(10.0‑11.2)


12.5
(11.9‑13.2)


13.9
(13.1‑14.7)


15.6
(14.7‑16.5)


16.9
(15.9‑17.8)


18.1
(17.0‑19.1)


19.3
(18.1‑20.3)


20.8
(19.5‑22.0)


21.9
(20.5‑23.1)


60day 10.6
(10.1‑11.2)


12.6
(12.0‑13.3)


14.9
(14.1‑15.7)


16.4
(15.5‑17.3)


18.4
(17.3‑19.4)


19.8
(18.7‑20.9)


21.1
(19.9‑22.3)


22.4
(21.1‑23.7)


24.1
(22.6‑25.5)


25.3
(23.7‑26.8)


1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates
(for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds
are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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INFLOW DESIGN FLOOD CONTROL SYSTEM PLAN 
FORMER ASH BASIN 


POWERTON STATION 
MAY 2018 


 
Pursuant to Code of Federal Regulations Title 40, Part 257, Subpart D (40 CFR), herein referred 
to as the coal combustion residual (CCR) Rule, Section 257.82(c), Geosyntec Consultants 
(Geosyntec) prepared this Inflow Design Flood Control System Plan for the Former Ash Basin 
(FAB) at the Powerton Station (Site) in Pekin, Illinois (Figure 1). The Basins are owned and 
operated by Midwest Generation, LLC (Midwest Generation). 


Section 257.82(c) of the CCR Rule requires that operators of every inactive, existing or new CCR 
surface impoundment design, construct, operate, and maintain an inflow design flood control 
system that adequately manages flow into the CCR unit during and following the peak discharge 
of the inflow design flood. The Preamble to the CCR Rule provides guidance on the documentation 
that should be provided for the inflow design flood control plan. 


The FAB has sufficient capacity to handle the flows into the CCR unit from the design storm with 
a freeboard of greater than one foot.  Justification and documentation of the adequacy of the storage 
capacity of FAB is presented in the sections below. Compliance with the requirements of §257.82 
(a)(1) and (2) are provided below: 


§257.82 (a)(1): The inflow design flood control system must adequately manage 
flow into the CCR unit during and following the peak discharge of the inflow design 
flood specified in paragraph (a)(3) of this section. 


FAB Demonstration:  The FAB can manage all runon flows during and following the 
peak discharge of the inflow design flood because the volume of the inflow design 
flood is contained in the FAB. 


§257.82 (a)(2): The inflow design flood control system must adequately manage 
flow from the CCR unit to collect and control the peak discharge resulting from the 
inflow design flood specified in paragraph (a)(3) of this section.   


FAB Demonstration:  The FAB has sufficient capacity to store the discharge resulting 
from the inflow design flood with a freeboard of greater than one foot; therefore, no 
discharge will occur during the peak discharge event.   


The work presented in this report was performed under the direction of Mr. Jesse Varsho, P.E., of 
Geosyntec in accordance with §257.82(c). Mr. Mike Houlihan reviewed this plan in accordance 
with Geosyntec’s senior review policy. 
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1. Basin Design 


The FAB is an inactive surface impoundment with an approximate surface area of 30 acres, located 
near the Illinois River. A rail road embankment built in 2010 divides the impoundment into North 
and South Pond as shown on Figure 1.  Figure 2 shows existing topography of the FAB and the 
surrounding areas. Based on current operations at the Powerton station, there is no regular 
discharge of sluiced ash into the North and South Ponds of the FAB.  Impacted water may enter 
the FAB during extreme events from an emergency overflow structure from the adjacent Ash Basin 
into South Pond of the FAB as shown on Figure 1. The water level in North and South Ponds 
fluctuates with the local ground water level, which is influenced by the elevation in the Illinois 
River 


2. Inflow Design Flood Control Plan Documentation 


Because of the relatively small size and design of the FAB, some of the references and 
recommended drawings for inclusion in the Inflow Design Flood Control Plan by the Preamble to 
the CCR Rule (page 21392) are not applicable. Table 1 below provides a summary of the 
documentation. 


Table 1: Recommended Documentation 


Documentation  Assessment 


Identification of the design storm event 
for the catchment area and CCR unit 


Identification of the design storm event is provided in 
Section 4 and Appendix A. A drawing of the FAB catchment 
areas is presented in Figure 2. 


Characterization of the rainfall 
abstractions, including, but not limited 
to, depression storage and infiltration in 
the upstream catchment area 


Full capture of the design precipitation event was assumed, 
so rainfall abstractions were assumed to be zero, i.e., 100% 
of the volume from the design storm was assumed to be held 
within the FAB.  


Selection and basis of the appropriate 
run-off model or run-off and run-on 
routing model 


A run-on model was not required because full capture within 
the limited catchment areas was assumed. No discharge from 
the design event is anticipated so a run-off model was not 
necessary to demonstrate compliance.  


Identification and characterization of 
any intake or decant structures 


No intake or decant structure exist for FAB.   


Appropriate characterization and 
capacity of spillways 


No spillway exists for FAB. 


Characterization of downstream 
hydraulic structures 


No outflow from the FAB is predicted from the design storm 
event and therefore downstream hydraulic structures are not 
required. 
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3.  Catchment Areas 


The drainage areas for the North and South Ponds of the FAB were delineated based on the 
available topographic data. The catchment areas for the North and South Pond are presented in 
Table 2 and shown in Figure 2. 


4. Design Event 


The FAB is classified as significant hazard potential surface impoundment (CEC, 2018), and hence 
the design event is defined as the 1,000-year storm. Total rainfall depth of 9 inches for a 1000-
year, 24-hour duration storm was obtained from the National Oceanic and Atmospheric Agency 
(NOAA) Atlas 14 (Appendix A).  Total inflow from the design event is calculated as the depth of 
precipitation multiplied by the catchment area1.  


5. Freeboard 


The measured water level on June 23, 2017 in North and South Ponds of the FAB was 440.1 ft 
mean sea level (MSL2) and 441.7 ft, respectively (CEC, 2018). These elevations were assumed to 
be normal water level in the ponds of the FAB. The stage-storage curves for North and South 
Ponds were estimated based on available contour data (see Appendix B).  The maximum potential 
increase in water levels due to the design storm event, based on the stage storage curves, are 
presented in Table 2. The estimated maximum water levels in the FAB are below the rim elevations 
of North and South Ponds of the FAB with freeboard values of 7.5 ft and 16.2 ft, respectively. 


With full containment of the design event, the North and South Ponds of the FAB maintains water 
level elevations below rim elevation with a minimum of one foot of freeboard. The inflow design 
system, as designed and constructed, meets the requirements of §257.82.  


 


 


 


                                                 
1 Depression storage or infiltration of stormwater into the embankment crest and other rainfall abstractions are 
negligible and are not included in inflow volume calculations. Similarly, this calculation does not require the use of a 
run-on model for the precipitation falling on the drainage areas since it is a conservative estimate of runoff with 
abstraction assumed zero. 


2 Based on North American Datum (NAD) 83 horizontal and vertical control datum. 
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Table 2: Inflow Design Volumes and Basin Water Level Estimates 


Value North Pond South Pond 


Catchment Area (acres) 18.5 19.6 


Normal Water Elevation (feet, NAD83) * 440.1 441.9 


Design Event Inflow (acre-feet) 13.9 14.7 


Increased Basin Water Elevation (feet) 7.4 1.9 


Estimated Post-Event Water Elevation 
(feet, NAD83) 


447.5 443.8 


Rim Elevation (feet, NAD83) 455.0 460.0 


Freeboard (feet) 7.5 16.2 


 
6. Plan Amendments and Revisions 


In accordance with §257.82(c)(2) and (4), this Inflow Design Flood Control System Plan will be 
amended or revised whenever there is a change in conditions that would substantially affect the 
plan or every five years. 


7. Limitations and Certification 


This inflow design flood control system plan meets the requirements of §257.82(c) of the Code of 
Federal Regulations Title 40, Part 257, Subpart D, and was prepared in accordance with current 
practices and the standard of care exercised by scientists and engineers performing similar tasks 
in the field of civil engineering. The contents of this report are based solely on the observations of 
the conditions observed by Geosyntec personnel and information provided to Geosyntec by 
Midwest Generation. Consistent with applicable professional standards of care, our opinions and 
recommendations were based in part on data furnished by others, which was consistent with other 
information that we developed in the course of our performance of the scope of services. The 
information contained in this report is intended for use solely by Midwest Generation and their 
subconsultants. 


 
 
       _______________________________ 


       Jesse Varsho, P.E. 
       Illinois Professional Engineer No. 062.059069 
       License Expires: 11/30/2019 
  



JVarsho

IL PE Stamp







Inflow Design Flood Control System Plan 
Former Ash Basin (FAB), Powerton Station 
May 2018 
   


(2018)0522__FAB_INFLOWDESIGN   
 


 
8. References 


Aero-Metric 2008, Aerial topography dated 06-19-2008, Aero-Metric, Inc. 


CEC 2018, Initial Hazard Potential Classification Assessment, Former Ash Basin, Powerton 
Station, April 2018. 


NOAA, 2016, NOAA Atlas 14 Point Precipitation Frequency Estimates: Illinois, available at: 
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NOAA Atlas 14, Volume 2, Version 3 
Location name: Pekin, Illinois, US* 


Latitude: 40.5434°, Longitude: 89.6779° 
Elevation: 466 ft*
* source: Google Maps


POINT PRECIPITATION FREQUENCY ESTIMATES


G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley


NOAA, National Weather Service, Silver Spring, Maryland


PF_tabular | PF_graphical | Maps_&_aerials


PF tabular
PDSbased point precipitation frequency estimates with 90% confidence intervals (in inches)1


Duration
Average recurrence interval (years)


1 2 5 10 25 50 100 200 500 1000


5min 0.409
(0.375‑0.447)


0.487
(0.447‑0.534)


0.581
(0.533‑0.636)


0.654
(0.598‑0.715)


0.746
(0.679‑0.814)


0.816
(0.740‑0.891)


0.884
(0.797‑0.964)


0.953
(0.854‑1.04)


1.04
(0.928‑1.14)


1.11
(0.981‑1.22)


10min 0.635
(0.582‑0.695)


0.760
(0.697‑0.834)


0.903
(0.828‑0.989)


1.01
(0.923‑1.10)


1.14
(1.04‑1.25)


1.24
(1.12‑1.35)


1.33
(1.20‑1.45)


1.42
(1.27‑1.55)


1.53
(1.36‑1.68)


1.62
(1.43‑1.77)


15min 0.778
(0.714‑0.852)


0.929
(0.853‑1.02)


1.11
(1.02‑1.21)


1.24
(1.14‑1.36)


1.41
(1.28‑1.54)


1.53
(1.39‑1.67)


1.65
(1.49‑1.80)


1.77
(1.59‑1.93)


1.92
(1.70‑2.10)


2.02
(1.78‑2.22)


30min 1.03
(0.944‑1.13)


1.24
(1.14‑1.36)


1.52
(1.39‑1.66)


1.73
(1.58‑1.89)


1.99
(1.81‑2.17)


2.19
(1.98‑2.39)


2.39
(2.15‑2.60)


2.58
(2.31‑2.82)


2.84
(2.52‑3.11)


3.03
(2.68‑3.33)


60min 1.26
(1.15‑1.38)


1.53
(1.40‑1.67)


1.91
(1.75‑2.09)


2.19
(2.01‑2.40)


2.58
(2.35‑2.82)


2.88
(2.61‑3.15)


3.19
(2.88‑3.48)


3.50
(3.14‑3.83)


3.92
(3.49‑4.30)


4.26
(3.76‑4.67)


2hr 1.48
(1.35‑1.61)


1.79
(1.64‑1.97)


2.25
(2.06‑2.46)


2.61
(2.38‑2.85)


3.10
(2.82‑3.38)


3.48
(3.15‑3.80)


3.88
(3.49‑4.23)


4.29
(3.84‑4.68)


4.85
(4.30‑5.31)


5.31
(4.67‑5.82)


3hr 1.57
(1.45‑1.72)


1.91
(1.75‑2.09)


2.41
(2.21‑2.64)


2.80
(2.56‑3.07)


3.34
(3.04‑3.65)


3.78
(3.42‑4.12)


4.23
(3.81‑4.61)


4.70
(4.20‑5.12)


5.36
(4.74‑5.84)


5.90
(5.17‑6.44)


6hr 1.86
(1.72‑2.04)


2.26
(2.08‑2.48)


2.85
(2.62‑3.12)


3.31
(3.04‑3.62)


3.96
(3.61‑4.31)


4.48
(4.06‑4.87)


5.03
(4.53‑5.46)


5.60
(5.00‑6.08)


6.41
(5.66‑6.98)


7.06
(6.18‑7.71)


12hr 2.15
(1.98‑2.34)


2.60
(2.40‑2.83)


3.25
(3.00‑3.54)


3.76
(3.46‑4.09)


4.47
(4.09‑4.85)


5.04
(4.59‑5.46)


5.63
(5.10‑6.10)


6.24
(5.61‑6.77)


7.10
(6.32‑7.71)


7.80
(6.87‑8.49)


24hr 2.46
(2.29‑2.66)


2.97
(2.76‑3.22)


3.73
(3.46‑4.04)


4.33
(4.01‑4.69)


5.16
(4.76‑5.57)


5.82
(5.35‑6.29)


6.50
(5.96‑7.02)


7.21
(6.59‑7.79)


8.20
(7.45‑8.86)


9.00
(8.13‑9.73)


2day 2.86
(2.66‑3.07)


3.45
(3.22‑3.71)


4.30
(4.00‑4.62)


4.97
(4.61‑5.33)


5.87
(5.44‑6.30)


6.58
(6.08‑7.06)


7.31
(6.73‑7.85)


8.07
(7.40‑8.68)


9.12
(8.31‑9.81)


9.94
(9.03‑10.7)


3day 3.03
(2.83‑3.25)


3.65
(3.41‑3.92)


4.54
(4.23‑4.87)


5.23
(4.87‑5.61)


6.16
(5.72‑6.60)


6.90
(6.39‑7.39)


7.64
(7.06‑8.19)


8.41
(7.75‑9.02)


9.46
(8.67‑10.2)


10.3
(9.39‑11.1)


4day 3.20
(2.99‑3.42)


3.85
(3.60‑4.13)


4.78
(4.47‑5.13)


5.49
(5.13‑5.88)


6.46
(6.01‑6.91)


7.21
(6.70‑7.72)


7.97
(7.39‑8.53)


8.75
(8.09‑9.37)


9.80
(9.02‑10.5)


10.6
(9.75‑11.4)


7day 3.75
(3.52‑3.98)


4.49
(4.23‑4.79)


5.50
(5.18‑5.86)


6.27
(5.90‑6.67)


7.27
(6.83‑7.74)


8.05
(7.54‑8.56)


8.82
(8.24‑9.39)


9.61
(8.96‑10.2)


10.6
(9.88‑11.4)


11.4
(10.6‑12.2)


10day 4.25
(4.00‑4.51)


5.09
(4.80‑5.42)


6.19
(5.83‑6.59)


7.01
(6.59‑7.45)


8.09
(7.59‑8.60)


8.91
(8.35‑9.47)


9.73
(9.10‑10.4)


10.5
(9.84‑11.2)


11.6
(10.8‑12.4)


12.5
(11.6‑13.3)


20day 5.73
(5.38‑6.11)


6.86
(6.46‑7.32)


8.27
(7.77‑8.81)


9.29
(8.72‑9.89)


10.6
(9.94‑11.3)


11.6
(10.9‑12.4)


12.6
(11.8‑13.4)


13.6
(12.6‑14.4)


14.8
(13.8‑15.8)


15.8
(14.6‑16.8)


30day 7.10
(6.70‑7.54)


8.48
(8.00‑9.00)


10.1
(9.54‑10.7)


11.3
(10.6‑12.0)


12.8
(12.0‑13.5)


13.9
(13.0‑14.7)


15.0
(14.0‑15.9)


16.0
(15.0‑17.0)


17.4
(16.2‑18.5)


18.4
(17.1‑19.6)


45day 8.91
(8.43‑9.41)


10.6
(10.0‑11.2)


12.5
(11.9‑13.2)


13.9
(13.1‑14.7)


15.6
(14.7‑16.5)


16.9
(15.9‑17.8)


18.1
(17.0‑19.1)


19.3
(18.1‑20.3)


20.8
(19.5‑22.0)


21.9
(20.5‑23.1)


60day 10.6
(10.1‑11.2)


12.6
(12.0‑13.3)


14.9
(14.1‑15.7)


16.4
(15.5‑17.3)


18.4
(17.3‑19.4)


19.8
(18.7‑20.9)


21.1
(19.9‑22.3)


22.4
(21.1‑23.7)


24.1
(22.6‑25.5)


25.3
(23.7‑26.8)


1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates
(for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds
are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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Appendix B 


Basin Area Capacity Curves 
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