HALEY & ALDRICH, INC.
6500 Rockside Road
Suite 200

Cleveland, OH 44131
216.739.0555

MEMORANDUM

12 October 2016
File No. 40373-455

SUBJECT: Inflow Design Flood Control System Plan
Collection Basin No. 1
Dayton Power & Light Company
Killen Electric Generating Station
Manchester, Ohio

Haley & Aldrich, Inc. has assisted Dayton Power & Light Company (DP&L) with creating the Inflow Design
Flood (IDF) Control System Plan for the Collection Basin No. 1 at the Killen Electric Generating Station
(KEGS) in Manchester, Ohio to satisfy requirements of the Environmental Protection Agency (EPA) 40
CFR Parts 257 and 261, “Hazardous and Solid Waste Management System; Disposal of Coal Combustion
Residuals from Electric Utilities” (CCR Rule) section §257.82. The Collection Basin No. 1 flood control
system existing conditions documentation has been reviewed and associated stormwater modeling and
analysis performed to satisfy the Inflow Design Flood Control System Plan requirements of CCR Rule
section §257.82 as described below.

§257.82(a): The owner or operator of an existing or new CCR surface impoundment or any lateral
expansion of a CCR surface impoundment must design, construct, operate, and maintain an inflow
design flood control system as specified in paragraphs (a)(1) and (a)(2) of this section.

§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.

Collection Basin No. 1 and the adjacent Collection Basin No. 2, are the primary settling basins for all
KEGS plant waste water including gypsum produced in the flue gas desulfurization (FGD) process.
FGD/process water is pumped from the KEGS to the west end of Collection Basin No. 1 via three (3) 8-
inch FGD waste inflow pipes and one (1) 24-inch plant waste water pipe for temporary wet storage.
Collection Basin No. 1 includes a partial height intermediate dividing berm constructed of CCR and stone
material that divides the basin into east and west sub-basins to maximize the capture of settleable solids
within the basin.

Water gravity drains from the basin via a single 18-inch pipe at the southeast corner of the east sub-
basin into pump station P-3 where it is pumped via partially buried 18-inch piping to the Ash Pond.
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The basin is geographically situated such that the only rainfall runoff inflow source tributary to the basin
is sheet flow from the perimeter berms immediately surrounding the basin. Aside from rain that falls
directly into the basin, the only other inflow source is the sluiced FGD/process water described above.

Hydrologic and Hydraulic modeling for the Collection Basin No. 1 IDF Control System Plan was
performed using HydroCAD Stormwater Modeling System, version 10.00-12 (HydroCAD) in conjunction
with the appropriate IDF as determined per the Hazard Potential Classification Assessment performed
by Haley & Aldrich, Inc.

For the purpose of the model, the inflow and discharge pumping rates were assumed to be at
equilibrium at the normal basin water surface elevation (WSEL) of El. 532.0. It was further conservatively
assumed that the entire IDF rainfall would need to be stored within the unit throughout and following
the IDF rainfall event.

When Collection Basin No. 1 is maintained at its normal WSEL, the results of the HydroCAD analysis,
using the conservative conditions described herein, confirm the IDF control system for Collection Basin
No. 1 adequately manages flow into the impoundment during and following the IDF rainfall event.
Table 1 summarizes the effects of the IDF peak inflow during normal operation of the impoundment.
The output from the HydroCAD model simulation is provided as Appendix 1. See Figure 1 for the
Collection Basin No. 1 existing site plan.

Table 1: HydroCAD Output Summary

Peak flood level (ft) 532.6
Minimum Dike Elevation 533.5
Minimum freeboard (ft) 0.9

Peak inflow rate (cfs) 19.9*

*excludes pumped inflow from KEGS gypsum/process water

§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.

Since the basin has no appreciable hydrologic inflow source, all the discharge water from the basin is
managed by the adjacent pump station which receives basin water via the single 18-inch gravity
discharge pipes. The basin has two 18-inch drains, an 18-inch bottom drain at El. 518 and an 18-inch top
drain at El. 530.5 that is connected to the outlet structure. Under normal operation, the bottom drain
valve is closed and water discharges through the top 18-inch drain to the structure. The basin system
does not include a separate gravity discharge or weir outflow structure.

The pump station consists of three (3) 125hp submersible pumps within an approximate 25’ x 25’ x 18’
deep concrete pump chamber equipped with an emergency float activated alarm system that alarms
back to the plant control room in the event of high water levels. In the event of an emergency (pump
failure, power loss, etc.), the plant also maintains a back-up diesel pump and dedicated above-ground
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piping that would be used to pump water to the Ash Pond until the emergency has been
addressed/remedied.

Based on the HydroCAD analysis, the IDF control system for Collection Basin No. 1 was determined to
adequately manage flow from the impoundment by collecting and controlling the IDF peak discharge.
The peak water level and resulting freeboard in Collection Basin No. 1 during the IDF is noted in Table 1
(above). The HydroCAD model simulation output is provided as Appendix 1.

§257.82(a)(3): The inflow design flood is:
i. For a high hazard potential CCR surface impoundment, as determined under § 257.73(a)(2) or §

257.74(a)(2), the probable maximum flood;

ji. For a significant hazard potential CCR surface impoundment, as determined under § 257.73(a)(2)
or § 257.74(a)(2), the 1,000-year flood;

jii. For a low hazard potential CCR surface impoundment, as determined under § 257.73(a)(2) or §
257.74(a)(2), the 100-year flood; or

iv. For an incised CCR surface impoundment, the 25-year flood.

Haley & Aldrich, Inc. determined the Collection Basin No. 1 to be low hazard potential so the IDF is the
100-year storm. The basis of the determination is discussed in Initial Hazard Potential Classification
Assessment, Collection Basin No. 1 dated October 2016 and prepared by Haley & Aldrich, Inc. The 100-
year storm characteristics were detailed in the NOAA Atlas 14 Point Precipitation Frequency Estimates:
OH dated 7 August 2014 and prepared by the National Weather Service. Pertinent pages providing the
required information have been provided as Appendix 2.

§257.82(b): Discharge from the CCR unit must be handled in accordance with the surface water
requirements under § 257.3-3.

§257.3-3(a): For purposes of section 4004(a) of the Act, a facility shall not cause a discharge of
pollutants into waters of the United States that is in violation of the requirements of the National
Pollutant Discharge Elimination System (NPDES) under section 402 of the Clean Water Act, as
amended.

§257.3-3(b): For purposes of section 4004(a) of the Act, a facility shall not cause a discharge of
dredged material or fill material to waters of the United States that is in violation of the
requirements under section 404 of the Clean Water Act, as amended.

§257.3-3(c): A facility or practice shall not cause non-point source pollution of waters of the
United States that violates applicable legal requirements implementing an areawide or
Statewide water quality management plan that has been approved by the Administrator under
section 208 of the Clean Water Act, as amended.

As noted above, discharge from the Collection Basin No. 1 is pumped into the Ash Pond which is subject

to the Authorization to Discharge Under the National Pollution Discharge Elimination System as detailed
in the IDF Control Plan for that impoundment.
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§257.82(c)(1): Content of the plan. The owner or operator must prepare initial and periodic inflow
design flood control system plans for the CCR unit according to the timeframes specified in paragraphs
(c)(3) and (4) of this section. These plans must document how the inflow design flood control system has
been designed and constructed to meet the requirements of this section. Each plan must be supported by
appropriate engineering calculations. The owner or operator of the CCR unit has completed the inflow
design flood control system plan when the plan has been placed in the facility’s operating record as
required by § 257.105(g)(4).

This document and all attachments serve as the initial IDF control system plan. Periodic inflow design
flood control system plans will be prepared and placed in the facility operating record at 5-year
increments or whenever there is a change in conditions that would affect the plan.

§257.82(c)(2): Amendment of the plan. The owner or operator of the CCR unit may amend the written
inflow design flood control system plan at any time provided the revised plan is placed in the facility’s
operating record as required by § 257.105(g)(4). The owner or operator must amend the written inflow
design flood control system plan whenever there is a change in conditions that would substantially affect
the written plan in effect.

The inflow design flood control system plan will be amended at least 60 days prior to a planned change
in the operation of the facility or the CCR impoundment, or no later than 60 days after an unanticipated
event requires the need to revise the IDF control system plan. If the plan needs to be revised after
closure activities have commenced, the plan will be revised no later than 30 days following the
triggering event.

Any amendments to the plan will include written certification from a qualified professional engineer
that the initial and any amendments to the flood control plan meet the requirements of the CCR Rule.

A record of amendments to the plan will be tracked below. The latest version of the flood control plan
will be noted on the front cover of the plan.

Version | Date Description of Changes Made
1 12 October 2016 Initial Issue

§257.82(c)(3): Timeframes for preparing the initial plan
i Existing CCR surface impoundments. The owner or operator of the CCR unit must prepare the
initial inflow design flood control system plan no later than October 17, 2016.
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This IDF control system plan has been prepared within the specified timeframe.

ji. New CCR surface impoundments and any lateral expansion of a CCR surface impoundment. The
owner or operator must prepare the initial inflow design flood control system plan no later than
the date of initial receipt of CCR in the CCR unit.

N/A — Collection Basin No. 1 is an existing impoundment.

§257.82(c)(4): Frequency for revising the plan. The owner or operator must prepare periodic inflow
design flood control system plans required by paragraph (c)(1) of this section every five years. The date
of completing the initial plan is the basis for establishing the deadline to complete the first periodic plan.
The owner or operator may complete any required plan prior to the required deadline provided the
owner or operator places the completed plan into the facility’s operating record within a reasonable
amount of time. In all cases, the deadline for completing a subsequent plan is based on the date of
completing the previous plan. For purposes of this paragraph (c)(4), the owner or operator has
completed an inflow design flood control system plan when the plan has been placed in the facility’s
operating record as required by § 257.105(g)(4).

This IDF control system plan or any subsequent IDF control system plan will be assessed and amended
whenever there is a change in operation of the CCR impoundment that would substantially affect the
IDF control system plan or when unanticipated events necessitate a revision of the plan either before or
after closure activities have commenced.
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Professional Engineer Certification

$§257.82(c)(5): The owner or operator must obtain a certification from a qualified professional engineer

stating that the initial and periodic inflow design flood control system plans meet the requirements of
this section.

| certify that the design of the flood control system referenced in this Inflow Design Flood Control
System Plan for DP&L’s Collection Basin No. 1 at the Killen Electric Generating Station meets the USEPA’s
Final CCR Rule requirements of §257.82.

Signed: m

Consulting Engineer

Print Name:  Steven F. Putrich
Ohio License No.: 67329
Title:  Vice President
Company:  Haley & Aldrich, Inc.

Professional Engineer’s Seal and date:

ik faley,
“\“‘ Saq
SE 0w,

ALDRICH
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Reach

Collection Basin No. 1
Subcatchment

CB1

Collection Basin No. 1

Routing Diagram for DPL_KS_Stormwater_Collection Basin No. 1
Prepared by {enter your company name here}, Printed 9/29/2016
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)
0.548 88 Urban industrial, 72% imp, HSG B (CB1S)
1.687 98 Water Surface, HSG B (CB1S)
2.235 96 TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers

0.000 HSG A

2.235 HSG B CB1S

0.000 HSG C

0.000 HSG D

0.000 Other

2.235 TOTAL AREA
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Ground Covers (all nodes)
HSG-A HSG-B HSG-C HSG-D Other Total Ground Subcatchment
(acres) (acres) (acres) (acres) (acres) (acres) Cover Numbers
0.000 0.548 0.000 0.000 0.000 0.548 Urban industrial, 72% imp CB1S
0.000 1.687 0.000 0.000 0.000 1.687 Water Surface CB1S
0.000 2.235 0.000 0.000 0.000 2.235 TOTAL AREA
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentCB1S: Collection Basin No. Runoff Area=2.235 ac 93.13% Impervious Runoff Depth=5.64"
Tc=5.0 min CN=96 Runoff=19.90 cfs 1.050 af

Pond CB1: Collection Basin No. 1 Peak Elev=532.61"' Storage=9.759 af Inflow=19.90 cfs 1.050 af
Outflow=0.00 cfs 0.000 af

Total Runoff Area = 2.235 ac Runoff Volume = 1.050 af Average Runoff Depth = 5.64"
6.87% Pervious =0.153 ac  93.13% Impervious = 2.082 ac
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Summary for Subcatchment CB1S: Collection Basin No. 1 Subcatchment

Runoff

19.90cfs @ 11.96 hrs, Volume=

1.050 af, Depth= 5.64"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Type Il 24-hr KS_100-Year Rainfall=6.11"

Area (ac) CN Description
1.687 98 Water Surface, HSG B
0.548 88 Urban industrial, 72% imp, HSG B
2.235 96 Weighted Average
0.153 6.87% Pervious Area
2.082 93.13% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
0.0 Direct Entry, Direct rainfall into impoundment
5.0 Direct Entry, Perimeter dike runoff
5.0 0 Total
Subcatchment CB1S: Collection Basin No. 1 Subcatchment
Hydrograph
22| [1990¢cfs| |
204  H . Typell2ahr
184 | 170 | ' KS_100-Year Rainfall=6.11"
64 17 ~ Runoff Area=2.235 ac |
— 144 | ;’/””; ””” ~ " Runoff Volume=1.050 af |
0 [ I | — ~ Runoff Depth=5.64" |
N [ | N I ~ Tc=5.0min |
g4 A4  CN=%
Bk N “a D
o 74
4| - |7 - - - - -
24 | ‘ ‘ | | | | | |
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Time (hours)
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Summary for Pond CB1: Collection Basin No. 1

Assumed pump inflow and outflow are turned off during extreme rainfall events. Only directed
stormwater inflow occurs.

Inflow Area = 2.235 ac, 93.13% Impervious, Inflow Depth = 5.64" for KS_100-Year event
Inflow = 19.90cfs @ 11.96 hrs, Volume= 1.050 af
Outflow = 0.00cfs@ 0.00 hrs, Volume= 0.000 af, Atten=100%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Starting Elev=532.00' Surf.Area= 1.687 ac Storage= 8.709 af

Peak Elev=532.61' @ 24.29 hrs Surf.Area= 1.732 ac Storage= 9.759 af (1.050 af above start)
Flood Elev=533.50" Surf.Area=1.796 ac Storage= 11.322 af (2.613 af above start)

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description
#1 526.00' 11.322 af Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)
526.00 1.194 0.000 0.000
527.00 1.286 1.240 1.240
528.00 1.372 1.329 2.569
529.00 1.456 1.414 3.983
530.00 1.539 1.497 5.481
531.00 1.616 1.577 7.058
532.00 1.687 1.651 8.709
533.00 1.760 1.724 10.433

533.50 1.796 0.889 11.322
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Pond CB1: Collection Basin No. 1
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2/19/2016 PFDS: Contiguous US

WWW.NWs.noaa.gov
NOAA's National Weather Service WEATH,

NOAR i g '
v Hydrometeorological Design Studies Cente SR
Precipitation Frequency Data Server {PFDS} o=

Site Map News Organization Search l:l @® nws O A||NOAAE .

G:"e'a”"f" NOAA ATLAS 14 POINT PRECIPITATION FREQUENCY ESTIMATES: OH
omepage
CurrentProjects DATA DESCRIPTION
FAQ
Glossary Data type: | precipitation depth v | Units: | english v | Time series type:
Precipitation
Froquency (PF) SELECT LOCATION
PF Data Server 1. Manually:
» PFin GIS Format a) Enter location (decimal degrees, use "-" for S and W): latitude: 38.6855 ‘ l submit ]
* PFMaps b) Select station (click here for a list of stations used in frequency analysis for OH): \ select station v

« Temporal Distr.
« Time Series Data 2. Use map:
« PFDS Perform.
PF Documents

a) Select location

Probable Maximum (move crosshair or double click)

Precipitation (PMP)

PMP Documents b) Click on station icon

Pﬁ;t;ﬁe—\‘ g7 K )il || (") show stations on map)
Miscellaneous ; .
Publications
AEP Storm Analysis

Record Precipitation

Contact Us
Inquiries
List-server

USA.g

..u.—-—w L u-;

LOCATION INFORMATION:
|| Name: Manchester, Ohio, US*
|| Latitude: 38.6855°

"4/ Longitude: -83.4688°

|| Elevation: 565 ft*

[ "‘ 1 !{,‘

P
g )
Map Report amaperror || * source: Google Maps

POINT PRECIPITATION FREQUENCY (PF) ESTIMATES

WITH 90% CONFIDENCE INTERVALS AND SUPPLEMENTARY INFORMATION
NOAA Atlas 14, Volume 2, Version 3

PF tabular PF graphical Supplementary information =) Print Page
PDS-based precipitation frequency estimates with 90% confidence intervals (in inches)’
) Average recurrence interval (years)
Duration

1 2 5 10 25 50 100 200 500 1000

5-mi 0.373 0.444 0.532 0.600 0.686 0.754 0.819 0.886 0.976 1.04
-min (0.340-0.410) || (0.404-0.490) || (0.484-0.585) || (0.544-0.658) || (0.620-0.753) || (0.679-0.826) || (0.734-0.896) || (0.791-0.970) || (0.865-1.07) || (0.919-1.14)

10-mi 0.580 0.694 0.826 0.926 1.05 1.14 1.23 1.32 1.44 1.52
MIN 1 (0.528-0.638) || (0.631-0.764) || (0.752-0.909) || (0.840-1.02) (0.949-1.15) (1.03-1.25) (1.10-1.35) (1.18-1.45) (1.27-1.57) (1.34-1.66)

15-mi 0.711 0.848 1.01 1.14 1.30 1.42 1.53 1.65 1.79 1.90
MmN 0.647-0.782) || (0.772-0.935) || (0.923-1.12) (1.03-1.25) (1.17-1.42) (1.27-1.55) (1.37-1.68) (1.47-1.80) (1.59-1.96) (1.67-2.08)

30-mi 0.941 1.14 1.39 1.58 1.83 2.02 221 2.40 2.65 2.85
-min (0.856-1.03) (1.03-1.25) (1.26-1.53) (1.44-1.74) (1.66-2.01) (1.82-2.21) (1.98-2.42) (2.14-2.63) (2.35-2.90) (2.51-3.11)

60-mi 1.15 1.39 1.74 2.01 237 2.66 2.96 3.26 3.67 4.00
-min (1.04-1.26) (1.27-1.53) (1.59-1.92) (1.83-2.21) (2.15-2.60) (2.40-2.92) (2.65-3.23) (2.91-3.56) (3.25-4.01) (3.52-4.37)

2h 1.34 1.62 2.03 2.36 2.81 3.18 3.57 3.97 4.54 4.99
-hr (1.21-1.49) (1.47-1.81) (1.84-2.26) (2.13-2.62) (2.53-3.11) (2.85-3.52) (3.18-3.93) (3.52-4.38) (3.99-4.99) (4.36-5.49)

3h 1.44 1.74 217 2.53 3.03 3.44 3.87 4.33 497 5.51
-hr (1.30-1.60) (1.57-1.94) (1.96-2.42) (2.28-2.81) (2.72-3.36) (3.07-3.81) (3.44-4.28) (3.82-4.77) (4.36-5.48) (4.79-6.07)

6-h 1.73 2.08 2.59 3.01 3.61 410 4.63 5.19 5.99 6.65
-hr (1.57-1.92) (1.89-2.31) (2.35-2.87) (2.73-3.32) (3.25-3.97) (3.68-4.50) (4.13-5.07) (4.60-5.68) (5.25-6.54) (5.79-7.25)

http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=oh 12
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PFDS: Contiguous US

12-hr 2.04 244 3.02 3.49 417 4.73 5.33 5.97 6.88 7.63
(1.86-2.24) (2.24-2.69) (2.76-3.31) (3.19-3.83) (3.79-4.55) (4.28-5.16) (4.79-5.80) (5.34-6.47) (6.09-7.45) (6.70-8.25)
24-h 2.40 2.87 3.52 4.06 4.82 5.45 6.11 6.82 7.82 8.63
-hr (2.24-2.59) (2.68-3.09) (3.29-3.79) (3.78-4.36) (4.47-5.17) (5.03-5.84) (5.61-6.54) (6.23-7.30) (7.08-8.37) (7.75-9.24)
24 2.83 3.38 4.11 4.70 5.52 6.19 6.88 7.61 8.61 9.42
ay (2.64-3.05) (3.15-3.64) (3.82-4.42) (4.37-5.05) (5.12-5.93) (5.71-6.64) (6.33-7.38) (6.96-8.16) (7.82-9.26) (8.49-10.1)
3d 3.04 3.62 4.38 4.99 5.83 6.50 7.20 791 8.90 9.68
ay (2.84-3.27) (3.38-3.89) (4.08-4.71) (4.64-5.36) (5.41-6.25) (6.02-6.97) (6.63-7.72) (7.26-8.49) (8.11-9.56) (8.76-10.4)
4d 3.25 3.86 4.65 5.28 6.14 6.82 7.51 8.22 9.19 9.95
ay (3.04-3.49) (3.61-4.15) (4.35-4.99) (4.92-5.66) (5.71-6.58) (6.32-7.30) (6.94-8.05) (7.57-8.82) (8.39-9.87) (9.03-10.7)
74d 3.85 4.57 5.46 6.17 714 791 8.69 9.50 10.6 115
ay (3.60-4.13) (4.27-4.90) (5.10-5.85) (5.75-6.61) (6.63-7.65) (7.33-8.47) (8.02-9.32) (8.72-10.2) (9.66-11.4) (10.4-12.4)
10-d 4.39 5.20 6.16 6.93 7.96 8.78 9.61 104 11.6 12.5
-aay (4.12-4.69) (4.87-5.56) (5.77-6.59) (6.48-7.41) (7.43-8.51) (8.16-9.38) (8.90-10.3) (9.63-11.2) (10.6-12.4) (11.4-13.4)
20-d 6.02 7.09 8.28 9.19 10.4 1.3 122 1341 14.2 15.0
-day (5.68-6.37) (6.70-7.51) (7.81-8.76) (8.66-9.72) (9.77-11.0) (10.6-12.0) (11.4-12.9) (12.2-13.8) (13.2-15.1) (13.9-16.0)
30-d 7.56 8.88 10.2 113 12.6 13.6 145 155 16.6 17.5
-day (7.18-7.96) (8.43-9.35) (9.71-10.8) (10.7-11.9) (11.9-13.3) (12.8-14.3) (13.7-15.3) (14.5-16.3) (15.6-17.6) (16.3-18.5)
45-d 9.62 11.3 12.8 13.9 15.3 16.4 17.3 18.2 19.3 201
-day (9.18-10.1) (10.7-11.8) (12.2-13.4) (13.3-14.6) (14.6-16.1) (15.6-17.2) (16.5-18.2) (17.3-19.2) (18.3-20.3) (18.9-21.2)
60-d 115 13.5 15.2 16.4 18.0 19.1 20.1 21.0 221 229
-day (11.0-12.1) (12.9-14.1) (14.5-15.9) (15.7-17.2) (17.1-18.8) (18.2-20.0) (19.1-21.0) (20.0-22.0) (21.0-23.2) (21.7-24.1)
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 | NWC(OHD)

US Department of Commerce
National Oceanic and Atmospheric Administration
National Weather Service

National Water Center (formerly OHD)

1325 East West Highway

Silver Spring, MD 20910
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