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1.0 PURPOSE & SCOPE 

1.1 PURPOSE 

The East Ash Pond and the West Ash Pond at Midwest Generation, LLC’s (MWG) Waukegan Generating 

Station (“Waukegan” 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 East and West Ash 

Ponds 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 East and West Ash Ponds at 

Waukegan. This report:  

• Lists the inputs and assumptions used to determine whether the East and West Ash Ponds 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 

conclusion of whether the East and West Ash Ponds meet the hydrologic and hydraulic requirements 

for CCR surface impoundments promulgated by the Illinois CCR Rule, 

• Evaluates potential changes to the 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 East 

and West Ash Ponds can manage the inflow design flood. 

1.2 SCOPE 

In addition to being regulated under the Illinois CCR Rule, Waukegan’s East and West Ash Ponds 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 East and West Ash Ponds 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 2023 inflow flood control system plan is strictly limited to demonstrating compliance with the Illinois 
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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 System 

The inflow design flood control systems for the East and West Ash Ponds are documented in the ponds’ 

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. 

Inflow Design Flood Event 
Per the ponds’ 2023 hazard potential classification assessment (Ref. 4), the East and West Ash Ponds are 

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

Therefore, the inflow design flood event for both ponds is based on the 1,000-year storm (Ref. 1, § 

845.510(a)(3)). Per the National Oceanic and Atmospheric Administration’s (NOAA) Atlas 14 (Ref. 5), the 

precipitation value for the 1,000-year, 24-hour storm event at the Waukegan site is 8.30 inches. 

Site Topography 

Topographic data for the East Ash Pond, the West Ash Pond, and the surrounding areas was obtained from 

the photogrammetric survey performed by Geo Terra in 2015 (Ref. 6) that is documented in the ponds’ 

history of construction (Ref. 7). 

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

Pro (Ref. 8). 

Ash Pond Conditions 
The operating and physical conditions for the East and West Ash Ponds were based on observations made 

during a site visit by S&L on September 19, 2023, discussions with MWG personnel, the history of 

construction prepared for the CCR surface impoundment in accordance with 40 CFR 257.73(c) (Ref. 7), and 

the 2022 annual inspection report prepared for the CCR surface impoundment in accordance with 35 Ill. 

Adm. Code 845.540(b) (Ref. 9). The area-capacity curves for the ponds were obtained from the 

aforementioned history of construction (Ref. 7). 

3.0 ASSUMPTIONS 

There are no assumptions in this document that require verification. 



 

Midwest Generation, LLC 

Waukegan Generating Station 

Project No.: A12661.098 

2023 Inflow Design Flood Control System Plan for 

East Ash Pond & West Ash Pond 

Rev. 0 | October 13, 2023 

 

 

   
 
 

 3 

4.0 METHODOLOGY 

The inputs for the latest hydrologic and hydraulic calculations performed for the East and West Ash Ponds, 

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 East and West Ash Ponds 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 Waukegan’s East and West Ash Ponds were completed 

in October 2021. The inputs, methodology, and results of these calculations are documented in the ponds’ 

2021 inflow design flood control system plan (Ref. 10). As stated in the 2021 plan, these calculations were 

performed by conservatively assuming (1) no rainfall abstraction (i.e., the full design precipitation depth over 

a pond’s catchment area was assumed to enter the pond) and (2) that the surface water elevations in the 

ponds at the time of the design storm event were at the ponds’ respective maximum design operating levels 

(597.50 feet above mean sea level (amsl) for the East Ash Pond and 600.00 feet amsl for the West Ash 

Pond). The results of this 2021 assessment indicated that water entering the ponds during the inflow design 

flood event would not overtop the ponds’ dikes. The freeboards in the East and West Ash Ponds during the 

design event were estimated to be 1.1 feet and 1.7 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 were therefore 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 East and West Ash Ponds have occurred since the 

calculations were completed in 2021 that warrant updating the calculations. 

5.2.1 CHANGES IN ASH POND OPERATIONS 

In June 2020, Waukegan took the West Ash Pond out of service for routine cleaning. During S&L’s site visit 

on September 19, 2023, small quantities of CCR and less than a foot of surface water were observed in the 

pond. In April 2021, MWG filed a notice of intent to close the West Ash Pond in accordance with the Federal 

CCR Rule’s closure criteria (Ref. 2, § 257.102). Closure construction activities will commence at the pond 
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upon receipt of a closure construction permit from the Illinois EPA in accordance with Subpart B of the Illinois 

CCR Rule. 

Following the retirements of Units 7 and 8 in June 2022, Waukegan ceased placing CCR wastestreams in 

the East Ash Pond. However, the pond continues to manage stormwater run-off from the Station property. 

During S&L’s site visit on September 19, 2023, approximately six feet of surface water was present in the 

pond. Upon re-routing stormwater run-off flows from the East Ash Pond to an alternative facility, MWG will 

file a notice of intent to close the East Ash Pond. Closure construction activities will commence at the pond 

upon receipt of a closure construction permit from the Illinois EPA in accordance with Subpart B of the Illinois 

CCR Rule. 

Except for the elimination of CCR wastestreams into the East Ash Pond, operating conditions at the East and 

West Ash Ponds have not changed since the latest hydrologic and hydraulic calculations were prepared in 

2021. Because these calculations were based on conservatively assuming the surface water in both ponds 

was at each pond’s respective maximum design operating level, there have been no significant changes to 

the operations of the Waukegan ash ponds that warrant updating the 2021 hydrologic and hydraulic 

calculations. 

5.2.2 CHANGES IN ASH POND TOPOGRAPHY 

Based on visual observations made during S&L’s site visit on September 19, 2023, review of the 2022 

annual inspection report (Ref. 9), and reviews of Google Earth aerial images (Ref. 8), there have been no 

significant modifications to embankments for the East and West Ash Ponds (mass excavations, mass fill 

placement, etc.) since the latest hydrologic and hydraulic calculations were completed in 2021. Therefore, 

the topographic data and (Ref. 6) and the area-capacity curves (Ref. 7) 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 ponds’ 2023 hazard potential classification assessment (Ref. 4), the East and West Ash Ponds are 

both classified as Class 2 CCR surface impoundments pursuant to 35 Ill. Adm. Code 845.440(a)(1), the 

same hazard potential classifications the ponds were assigned in 2021. Therefore, the inflow design flood 

event for both ponds remains the 1,000-year storm (Ref. 1, § 845.510(a)(3)). As documented in the ponds’ 

2021 inflow design flood control system plan (Ref. 10), the precipitation value for the 1,000-year, 24-hour 

storm event used in the latest hydrologic and hydraulic calculations completed for the East and West Ash 

Ponds was 8.30 inches per NOAA’s Atlas 14. As stated in Section Error! Reference source not found., 
NOAA’s 1,000-year, 24-hour precipitation value for the Waukegan site remains 8.30 inches. Therefore, the 
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inflow design flood event used in the 2021 hydrologic and hydraulic calculations is unchanged and remains 

valid for use in this 2023 assessment. 

5.3 RESULTS 

Other than changes in the operational status of the East Ash Pond (cessation of CCR wastestreams), there 

have been no significant modifications to the East and West Ash Ponds and no changes to the ponds’ inflow 

design flood event since the latest hydrologic and hydraulic calculations were prepared in 2021. Therefore, 

the results and conclusions documented for the East and West Ash Ponds’ inflow design flood control 

systems in the 2021 inflow design flood control system plan remain valid.  

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

and West Ash Ponds. Based on these results, water entering the ponds during the inflow design flood event 

will not overtop the ponds’ dikes. The freeboards in the East and West Ash Ponds during the design event 

were estimated to be 1.1 feet and 1.7 feet, respectively.  

Table 5-1 – Summary of Hydrologic & Hydraulic Assessment Results for East & West Ash Ponds 

CCR Surface 
Impoundment 

Illinois Hazard  
Potential 

Classification 
Inflow Design 

Flood 

Maximum 
Surface Water 

Elevation 
Pond Crest 
Elevation 

East Ash Pond Class 2 1,000 Year 598.40 feet 599.50 feet 

West Ash Pond Class 2 1,000 Year 600.80 feet 602.50 feet 

6.0 CONCLUSIONS 

Based on the results in Table 5-1, Waukegan’s East and West Ash Ponds have adequate hydraulic 

capacities to retain the 1,000-year flood event without water overtopping the ponds’ dikes. Therefore, the 

East and West Ash Ponds 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: 
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INFLOW DESIGN FLOOD CONTROL SYSTEM PLAN 
EAST AND WEST ASH BASINS 


WAUKEGAN 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 East and West Ash 
Basins (the Basins) at the Waukegan Station (Site) in Waukegan, Illinois. 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 system plan. 


This Inflow Design Flood Control System Plan for the Basins at the Site meets the requirements 
of §257.82(c). The inflow design flood control systems consist of maintaining 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 Consultants, Inc. (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 in the southeast portion of the Site (Figure 1). A common dike separates 
the East Ash Basin from the West Ash Basin. The Basins are operated to receive sluiced CCR 
and other process water from plant operations. Sluice water is provided by the Sluice Water 
Head Tank which typically receives makeup water from the Basins. Plant flows are generally 
directed to one basin (the receiving basin) while dewatering and CCR removal is conducted in 
the idle basin.  


Inflows from plant operations are initiated manually such that each waste stream is discharged in 
the basin in a batch manner, generally once per shift via concrete inflow channels located along 
the northwest boundary of the West Ash Basin and the northeast boundary of the East Ash Basin. 
Outflow from the Basins is controlled through three 7,500-gallon per minute (gpm) pumps 
within a shared sump and weir wall system located between the East and West Ash Basins along 
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their northern perimeter (Figure 2). The Basins are operated with a maximum operating level of 
600 feet above mean sea level (MSL)1 for the West Ash Basin and 597.5 feet MSL for the East 
Ash Basin, maintaining a minimum freeboard of 2 feet. Basin water level measurements are 
collected using an automated remote sensor system in both Basins that provides notification 
(through text message) to station operators of an alarm condition. When the Basins are in 
service, the alarm conditions include: 


• water levels within the Basins are within 12 inches of the maximum operating level;  
• water levels below the anticipated minimum operating levels; or  
• sensors are off line.  


If the remote sensor and/or notification system is not functioning, the common sump has the 
ability to hydraulically connect the Basins to provide additional freeboard for the receiving basin. 
Effluent is pumped from the sump to the Sluice Water Head Tank for reuse or directed to one of 
two clarifiers operated in parallel prior to discharge to the intake canal. The Sluice Water Head 
Tank provides makeup water for ash transport to the Basins. The clarifiers are rated for flows up 
to 3,000 gpm.  


2. Inflow Design Flood Control System Plan Documentation 


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


  


                                                 
1 Vertical datum is based on North American Vertical Datum of 1988 (NAVD88). 
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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 A. 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 
that reduce run-off such as evaporation and infiltration.  


Selection and basis of the appropriate 
run-off model and run-on or run-off 
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 and circulated into the Station’s 
flow control system as described in Section 1. 


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


Characterization and capacity of 
spillways 


The Basins do not include spillways. Pump capacities 
associated with the outflow system are provided in 
Section 1. 


Characterization of downstream 
hydraulic structures 


Process vessels downstream of the Basins are discussed in 
Section 1. 


3.  Catchment Areas 


The Basins are formed by embankments on the southern, eastern and northern perimeters and a 
broad area of fill on the western perimeter. A berm is located west of the West Ash Basin which 
diverts stormwater from areas west of the basins toward the south. Based on site topography 
shown in Figure 2, the Basins do not receive water from a natural stream and do not receive 
stormwater flows except for direct precipitation that falls on the embankment crest or within the 
Basins. The catchment areas for the Basins are shown in Table 2 and on Figure 2. 


4. Design Event 


Because the Basins are classified as significant hazard potential surface impoundments 
(Geosyntec, 2016), the inflow design flood is 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 8.3 inches (NOAA, 2016), see Appendix 
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A. 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 of 2 feet of freeboard 
under normal operating conditions. The maximum potential increase in water levels in the Basins 
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 B) and are presented in 
Table 2. The volume of inflow water as a result of the 24-hour design event can be managed by 
the sump pumps and clarifiers in less than one shift. During such an event, the automated remote 
sensor system and visual inspections allow the plant operations to manage batch discharges 
while maintaining adequate freeboard.  


Table 2: Inflow Design Volumes 


Value East Ash Basin West Ash Basin 


Catchment Area (acres) 11.8 11.0 


Design Event Inflow (acre-feet) 8.1 7.6 


Increased Basin Water Elevation (feet) 0.87 0.79 


Remaining Freeboard (feet) 1.13 1.70 


With full containment of the design event, the Basins maintain a minimum freeboard of 1 foot. 
The inflow design system, as designed and constructed, meets the requirements of 40 CFR 
§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. 
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dated 4 December 2015 and incorporates grading 
for the East Ash Basin slope modification  project 
(Geosyntec, 2016b). Additional imagery provided 
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Appendix A 


Design Storm Event Depth 
  







8/3/2016 PFDS: Contiguous US


http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=il 1/2


 www.nws.noaa.gov  


 


  Home Site Map News Organization   Search       NWS   All NOAA  Go


 
General Info


 


Homepage
Current Projects
FAQ
Glossary


Precipitation
Frequency (PF)
PF Data Server
PF in GIS Format
PF Maps
Temporal Distr.
Time Series Data
PFDS Perform.


PF Documents


Probable Maximum
Precipitation (PMP)


  PMP Documents


Miscellaneous


 


Publications
AEP Storm Analysis
Record Precipitation


Contact Us
Inquiries
Listserver
 


 


DATA DESCRIPTION


Data type: precipitation depth Units: english Time series type: partial duration


SELECT LOCATION
1. Manually:
       a) Enter location (decimal degrees, use "" for S and W):   latitude:     longitude:      submit


       b) Select station (click here for a list of stations used in frequency analysis for IL):  select station  


2. Use map:


  a) Select location 
    (move crosshair or double click)


  b) Click on station icon 
    ( show stations on map)


LOCATION INFORMATION:
Name: Waukegan, Illinois, US*
Latitude: 42.3773°
Longitude: 87.8149°
Elevation: 594 ft*


* source: Google Maps


PF tabular   PF graphical   Supplementary information


PDSbased 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 0.376
(0.341‑0.417)


0.445
(0.403‑0.493)


0.529
(0.477‑0.586)


0.601
(0.540‑0.664)


0.690
(0.617‑0.762)


0.763
(0.678‑0.845)


0.835
(0.737‑0.927)


0.911
(0.796‑1.01)


1.01
(0.874‑1.14)


1.10
(0.936‑1.24)


10min 0.585
(0.529‑0.648)


0.695
(0.628‑0.770)


0.822
(0.741‑0.911)


0.927
(0.834‑1.02)


1.05
(0.943‑1.17)


1.16
(1.03‑1.28)


1.26
(1.11‑1.40)


1.36
(1.19‑1.51)


1.49
(1.28‑1.67)


1.60
(1.36‑1.81)


15min 0.717
(0.649‑0.795)


0.850
(0.769‑0.942)


1.01
(0.910‑1.12)


1.14
(1.03‑1.26)


1.30
(1.17‑1.44)


1.43
(1.27‑1.59)


1.56
(1.38‑1.73)


1.69
(1.48‑1.88)


1.86
(1.60‑2.09)


2.00
(1.70‑2.26)


30min 0.948
(0.858‑1.05)


1.14
(1.03‑1.26)


1.38
(1.25‑1.53)


1.58
(1.43‑1.75)


1.84
(1.65‑2.03)


2.05
(1.82‑2.27)


2.25
(1.99‑2.50)


2.47
(2.16‑2.75)


2.75
(2.38‑3.09)


3.00
(2.55‑3.39)


60min 1.16
(1.05‑1.28)


1.40
(1.26‑1.55)


1.73
(1.56‑1.92)


2.02
(1.81‑2.23)


2.39
(2.13‑2.64)


2.70
(2.40‑2.99)


3.01
(2.66‑3.35)


3.35
(2.92‑3.73)


3.81
(3.29‑4.27)


4.21
(3.59‑4.76)


2hr 1.31
(1.17‑1.47)


1.57
(1.40‑1.76)


1.97
(1.76‑2.21)


2.31
(2.05‑2.59)


2.76
(2.44‑3.08)


3.14
(2.75‑3.51)


3.53
(3.06‑3.94)


3.92
(3.38‑4.40)


4.47
(3.81‑5.04)


4.94
(4.15‑5.60)


3hr 1.37
(1.22‑1.54)


1.65
(1.47‑1.86)


2.08
(1.85‑2.34)


2.45
(2.17‑2.75)


2.93
(2.58‑3.28)


3.34
(2.92‑3.74)


3.76
(3.26‑4.22)


4.19
(3.61‑4.72)


4.79
(4.06‑5.42)


5.29
(4.43‑6.01)


6hr 1.60
(1.41‑1.83)


1.92
(1.69‑2.20)


2.45
(2.15‑2.81)


2.93
(2.56‑3.35)


3.60
(3.11‑4.10)


4.19
(3.59‑4.78)


4.82
(4.09‑5.50)


5.50
(4.61‑6.29)


6.49
(5.34‑7.46)


7.36
(5.95‑8.51)
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12hr 1.86
(1.65‑2.12)


2.23
(1.97‑2.54)


2.82
(2.48‑3.22)


3.35
(2.94‑3.82)


4.09
(3.56‑4.65)


4.74
(4.09‑5.39)


5.43
(4.63‑6.18)


6.19
(5.21‑7.05)


7.27
(6.01‑8.32)


8.22
(6.68‑9.47)


24hr 2.15
(1.99‑2.33)


2.59
(2.40‑2.81)


3.21
(2.98‑3.48)


3.70
(3.42‑4.00)


4.36
(4.01‑4.72)


4.89
(4.48‑5.44)


5.49
(4.94‑6.24)


6.25
(5.41‑7.12)


7.34
(6.03‑8.41)


8.30
(6.75‑9.57)


2day 2.52
(2.34‑2.72)


3.03
(2.81‑3.28)


3.74
(3.46‑4.04)


4.29
(3.97‑4.63)


5.05
(4.64‑5.45)


5.65
(5.17‑6.09)


6.25
(5.70‑6.76)


6.87
(6.22‑7.44)


7.70
(6.91‑8.49)


8.34
(7.43‑9.66)


3day 2.69
(2.50‑2.89)


3.23
(3.00‑3.47)


3.95
(3.67‑4.24)


4.51
(4.19‑4.84)


5.27
(4.87‑5.66)


5.86
(5.39‑6.30)


6.45
(5.91‑6.95)


7.05
(6.42‑7.61)


7.85
(7.09‑8.56)


8.45
(7.59‑9.71)


4day 2.85
(2.67‑3.06)


3.42
(3.19‑3.66)


4.15
(3.88‑4.45)


4.72
(4.40‑5.05)


5.49
(5.09‑5.87)


6.07
(5.62‑6.50)


6.65
(6.13‑7.14)


7.23
(6.63‑7.78)


7.99
(7.27‑8.64)


8.56
(7.74‑9.76)


7day 3.34
(3.14‑3.56)


3.98
(3.74‑4.24)


4.77
(4.48‑5.08)


5.37
(5.04‑5.72)


6.16
(5.76‑6.56)


6.75
(6.30‑7.20)


7.34
(6.82‑7.84)


7.91
(7.31‑8.47)


8.64
(7.94‑9.30)


9.20
(8.41‑9.92)


10day 3.84
(3.61‑4.09)


4.57
(4.29‑4.86)


5.44
(5.12‑5.79)


6.11
(5.73‑6.50)


6.98
(6.54‑7.43)


7.65
(7.13‑8.15)


8.30
(7.70‑8.86)


8.93
(8.26‑9.56)


9.74
(8.94‑10.5)


10.3
(9.43‑11.1)


20day 5.24
(4.94‑5.56)


6.23
(5.88‑6.61)


7.36
(6.93‑7.80)


8.17
(7.70‑8.66)


9.19
(8.63‑9.75)


9.94
(9.31‑10.6)


10.6
(9.94‑11.3)


11.3
(10.5‑12.0)


12.1
(11.2‑12.9)


12.7
(11.7‑13.6)


30day 6.55
(6.19‑6.94)


7.77
(7.33‑8.23)


9.12
(8.59‑9.65)


10.1
(9.48‑10.7)


11.2
(10.6‑11.9)


12.0
(11.3‑12.8)


12.8
(12.0‑13.6)


13.5
(12.6‑14.4)


14.3
(13.3‑15.3)


14.9
(13.8‑16.0)


45day 8.24
(7.80‑8.69)


9.75
(9.23‑10.3)


11.3
(10.7‑12.0)


12.4
(11.8‑13.1)


13.8
(13.0‑14.5)


14.7
(13.9‑15.5)


15.5
(14.6‑16.4)


16.3
(15.3‑17.2)


17.2
(16.1‑18.2)


17.8
(16.6‑18.9)


60day 9.90
(9.38‑10.4)


11.7
(11.1‑12.3)


13.4
(12.7‑14.1)


14.6
(13.9‑15.4)


16.0
(15.2‑16.9)


17.0
(16.1‑17.9)


17.9
(16.9‑18.9)


18.7
(17.6‑19.7)


19.6
(18.4‑20.7)


20.1
(18.9‑21.3)


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.


 Estimates from the table in csv format:    precipitation frequency estimates   Submit


Main Link Categories:
Home | OWP(OHD)


US Department of Commerce
National Oceanic and Atmospheric Administration 
National Weather Service
Office of Water Prediction (OWP)
1325 East West Highway
Silver Spring, MD 20910
Page Author: HDSC webmaster
Page last modified: August 27, 2014


Map Disclaimer
Disclaimer
Credits
Glossary


Privacy Policy
About Us


Career Opportunities



http://www.nws.noaa.gov/oh/hdsc/index.html

http://www.nws.noaa.gov/oh/

http://www.commerce.gov/

http://www.noaa.gov/

http://www.nws.noaa.gov/

http://www.nws.noaa.gov/oh/

mailto:HDSC.questions@noaa.gov

http://www.weather.gov/credits.php#googlemapping

http://www.nws.noaa.gov/disclaimer.php

http://www.nws.noaa.gov/credits.php

http://www.nws.noaa.gov/glossary/

http://www.nws.noaa.gov/privacy.php

http://www.nws.noaa.gov/admin.php

http://www.nws.noaa.gov/careers.php

JSoule

Rectangle







 
   


 
 


 
 
 
 
 
 
 


 


 


Appendix B 


Basin Area Capacity Curves 
 







AREA‐CAPACITY CURVES


EAST AND WEST ASH BASINS


WAUKEGAN STATION


WAUKEGAN, ILLINOIS


FIGURE


B‐1OCTOBER 2016
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Notes: 
(1) Surface water elevations are 
NAVD88.
(2) Basin volumes are estimated based 
on as‐built information and 2015 site 
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