PADEP DAM SAFETY’S PROBABLE MAXIMUM PRECIPITATION TOOL

INSTRUCTIONS AND APPLICATION IN ARCGIS

1. Download the PMP Tool from the DEP Website to your computer:

PMP Tool w9

2. Right click on the zip file and choose the “extract all” option. Open
the resulting file called the “PMP Evaluation Tool”. View the contents of

the file as shown below:
= | PMP_Evaluation_Tool
Share View

Home

1 » PMP_Evaluation_Tool

.

Mame ¥ Date modified Type
input 47372019 11:03 AM File folder
Output 6/12/201911:12 AM  File folder
Script 4/3/201911:04 AM  File folder

3. Obtain the shapefile for the watershed of the dam. One option is to
use the USGS StreamStats website:

a StreamnStats L]

@ https://strearnstats.usgs.gov/ss/




e For example, below the USGS StreamStats website is centered on
Dehart Dam in Dauphin County, PA:
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e USGS StreamStats can then be used to delineate the watershed
for Dehart Dam:

% USGS StreamStats
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Step 5: Your delineation is complete. You can ) PN
now clear, edit, or download your basin, or 7 N
choose a state or regional study specific function 2

(if available). Click continue when you are ready.
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e Then the Basin can be downloaded as a shape file:




4. After the shape file is downloaded, open the ArcGIS ArcMap program
and use the Add Data icon to load the shapefile onto the map:
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e Select the shape file (.shp) from the downloaded layers:

- Compressed Folder Tools layers
| Hame Share View Extract
v > EPWMWEDSW26 » Downloads » download (3) # layers

#

MName Type Compressed size Password ... Size Ratio
|:] globalwatershed.dbf DBF File 1TKE Mo
7] globalwatershed.prj PRI File TEE  No 16%
Llg prj
D globalwatershed.shp SHP File TIKB 3%
|J globalwatershed.shx SHX File 1KE Mo 1KB 47%
| globalwatershedpoint.dbf DEF File TKE Mo 1KB 83%
Llg p
| globalwatershedpaint.prj PRI File TEE Mo TKB 16%
9 p B
| globalwatershedpoint.sh SHP File 1KE Mo 1KE 68%
9 p p
|J globalwatershedpoint.shx SHX File TKE Mo 1KB 62%

e The shape file will appear on the ArcGIS map as shown below:
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e The downloaded shape can be renamed. In this example, it is
renamed from “global watershed” to “Dehart Dam”:
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5. Use the “catalog” icon in ArcGIS to locate the “Gridded PMP Tool”:

Catalog
Sy 4 My 3| E | BN B E
Location: |£] C:\Users\[Jl Desktop\PMP_Evaluation_Tool

Home - DocumentshArcGIS
=l E& Folder Connections
£ C:\Users [N
= £ Ch\Users) I Desktop'\PMP_Evaluation_Tool
£ input
£ Qutput
= B3 Script
= & PA_PMP_Tool.thx
E' Gridded PMP Tool




e Click on “Gridded PMP Tool” to start the tool. Then from the
dropdown list, Dehart Dam is selected for the “Input basin
outline shapefile”:

' Gridded PMP Tool — O *
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e Using the dropdown menu, a new output folder is created and
called “Dehart Dam”:

& Gridded PMP Too — d >
Input| Cutput Folder XA
[Den - ) ]
Locat tOOKIN: |5 Output vy @ E 2B ® [
Er B

 Outpy |
[ 2,
Local | -

|
|
|
O
O
O
O
] Mame: Dehart Dam | I Add
Show of type: | Basic Types w Cancel V)

oK || Cancel | |Environments... | | Show Help ==




e All Local storm durations, from 1 hour to 24 hours, are checked off

for computation. (When scrolling down, note that the computations for
general storms, tropical storms and temporal distributions are not normally
needed for Pennsylvania Dam Safety.)
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e Scroll down and complete the PMP tool input with the boxes checked

as shown below. (Note that PADEP Dam Safety requires the determination of

alternate temporal distributions as provided in a temporal distribution spread
sheet):

Use basin area size for areal average

Area-size to use (sgmi) (optional)

Apply weighted average to border grid cells

] Include sub-basin averages (optional)

Sub-basin field (optional)

Include depth-duration chart output

] Apply temporal distrbutions Vi

oK Cancel Environments... Show Help ==




6.

Click on OK and the PMP tool will compute the PMP depths and

durations applicable specifically to the watershed of the dam. (This is
based on the transposition of historical storms to the watershed of a dam; historic
storms are transposed only to regions of the state where the same storm could
have occurred. The tool will then calculate the maximum precipitation depths for
the storm durations that were checked.)

Executing Gridded PMP Toal. ..
Cancel

[ J << Details

[ close this dialog when completed successfully

Executing: Script22 "Dehart Dam" !3:"-.Use:s"--'-.Desktop

\PMP Evaluation Tool "C: \Users\-\Deskt.op\PHP_Eval'Jat.iDn_TDDl\O'Jt.pat.
\Dehart Dam"™ 01;02:;03;04;05:06;12;:24 % % true # true # # true false
Start Time: Tue Jun 18 15:56:54 20139

Funning script Script22...

DAD Takles geodatakase path: C:\UseI5-\De5]-:top\PMP_E*:al'.:ation_I‘nnl

“Inputh\DAD Tables.gdb
Storm Adjustment Factor geodatakase path: C:\Users\-DesktDp

\PMP_Evaluation Tool\Input\Storm Adj Factors.gdb

After the PMP tool completes the computations, the results can be
obtained using the Arc-Map “Catalog” icon:

Q Dehart Dam - ArcMap
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*
= £ PADAMS\DS Gen Info\PMP - Extreme Rainfall Info\Shapefiles\22
= Dehart Dam
O




7. Using the ArcMap Catalog, find and open the “Local PMP Basin
Average” file under the Output folder. The location of this file is
shown below:

Catalog
@ i B =88 e E
Lacation: |£ C:\Users\Cesktop\PMP_Evaluation_Toal

£ Home - [ Desktop
= E& Felder Connections

e C\Users\IIIEEN
= £ C:KUsers-DEsh:tclp‘gPMP_EvaIuatinn_Tnnl
£ input
= £ Output
= £ Dehart Dam
£ General
= EJ Local
= £ C5V_GlobalWatershed_21 sgmi
|j Local_PMP_Basin_Average_21sgmi.csv
W | PMP_GlobalWatershed_21sgmi.gdb
i GlobalWatershed_Local_Depth_Duration_Chart.png
£ Tropical
= B Seript
= & PA_PMP_Tool.thx
%' Gridded PMP Tool v

8.

e The “Local PMP Basin Average” file provides an average of PMP
rainfall depths and durations for all the points in the watershed that
are analyzed by the PMP tool. (This data is used in the PADEP Dam Safety’s
PMP Distribution Spreadsheet.) The contents of the opened file are shown
below:

A B 5 D E F G H I ]
1 |OID STORM_TYPE PMP_01 PMP_O0Z2 PMP_O3 PMP_0O4 PMP_OS PMP_06 PMP_12 PMP_24

2 -1 Local 7.94 10.33 11.1 11.39 15.66 20.96 22.7 23.52




The PMP tool output also identifies the historic storms that were
transposed to determine the PMP depth at each point and at each
storm duration. (The identity of these storms is also required for DEP Dam
Safety’s PMP Distribution Spreadsheet.) Under the ArcMap Catalog, find
the Local PMP Points file under the Output folder, and then drag it
into the map area in Arc-Map:

Catalog
QL v o %‘EELE}|§'|E|%E E
Location: |- Local_PMP_Points_GlobalWatershed 2 1sgmi

G5 Home -_1DE5k‘tn:u|;:|
= E5 Felder Connections
e CA\Users\[E
= £ CA\Users'\IN Desktop PMP_Evaluation_Tool
£ input
= EJ Output
= £ Dehart Dam
= B Lecal
E3 CSV_GlobalWatershed 21 sgmi
= 3 PMP_GlobalWatershed_21sgqmi.gdhb
e L_01_GlobalWatershed_21sgrmi
e L_02_GlobalWatershed_21sgmi
e L_03_GlobalWatershed_21sgmi
e L_04 GlobalWatershed_21sgmmi
e L_05_GlobalWatershed_21sgmmi
e L_06_GlobalWatershed_21sgmi
e L_12_GlobalWatershed_21sgmmi
e L_24 GlobalWatershed_21sgmi
Local_PMP_Basin_Average_21sgmi
ow Local_PMP_Points_GlobalWatershed_21sgmi
22 GlobalWatershed_Local_Depth_Duration_Chart.png




e On ArcMap, the “points file” appears as shown below:
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e Under the Table of Contents, right click on “Local_PMP_Points” and
then double click on the “Open Attribute Table”:
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e The “Attribute Table” shows the probable maximum inches of
rainfall and the controlling storm at each point and each duration:

Local PMP_Points_GlobalWatershed_21sqmi

‘ORIECTID® | Shape* | 1a | POITX | PONTY | ELev.rT | Griata Hw Pp_01 | Pe_02 | PMP_03 | PMP_04 | PMP_05 | PMP_06 | Pp_1z Pwp_24] _Storm D 0t-hour | Storm 1D 0z-hour | _Storm 10 0>-hour [ Storm 1004 hour | _Storm D 05 hour | _ Storm 10 06-hour | _ Storm 1 12-hour
on EGE [ X 1405, XX a5 X X
on X X

G5 119226%72 SPAS_1406_1
05| Trozoes]| 1322 SPAS_1406_

SPAS_1105_|
SPAS_1406_]

2222
)|

S| 1032346877 1324
5[ 112373291 13487 X
s 13488 1406 1406 1206_ _1406_ AS_1408_t X SPAS_1408_{
13489 5 1406, _1806_ SPAS_1406_1 SPAS_1406_1 SPAS_1406_1 SPAS_1406_1

22222
i O

SPAS_1406_1 SPAS_1406_1 SPAS_1406_1 SPAS_1406_1
SPAS_1406_1 SPAS_1406_1
SPAS_1406_1 SPAS_1406_1

33333

97| 13740
728 1388

5| 6ss.564961) 13986

SPAS_1406_i
SPAS_1408_{
SPAS_1406_i
SPAS_1408_{
SPAS_1406_1
SPAS, ]

[
2222 2
O O

AS_1406_
SPAS_1at6_1 SPAS_14t6_1
SPAS_1406_{ SPAS_1406_1
SPAS_1406_1 SPAS_1d06_1

31201 14479 3 78| 103 [ 18] s 208 23.4]57 X SPAS_1405_1 SPAS_1206_1 SPAS_1406_1 SPAS_1406_1 SPAS_1406_1 SPAS_1406_1
226 696045 14480| B 5 _1406_ 5_1406_ SPAS_1406_1 SPAS_1408_1 SPAS_1406_1 SPAS_1406_1

(enlarged box from the “Attribute Table” above

PMP_01 | PMP_02 | PMP_03 | PMP_04 | PMP_05 | PMP_06 | PMP_12 | PMP_24 Storm ID 01-hour Storm 1D 02-hour Storm 1D 03-hour
7.9 10.3 1 11.8 15.5 20.8 225 23.3|5PAS_1406_1 SPAS_1406_1 SPAS_1408_1
7.9 10.3 11.1 11.9 15.6 208 228 23.5|5PAS_1406_1 SPAS_1406_1 SPAS_1406_1

3 10.3 111 11.9 15.7 21 227 238 |SPAS_1406_1 SPAS_1408_1 SPAS_1408_1
7.9 10.2 11 11.8 15.5 207 225 23.3|SPAS_1406_1 SPAS_1406_1 SPAS_1406_1
7.9 10.3 111 11.8 15.6 20.9 228 23.4|5PAS_1406_1 SPAS_1408_1 SPAS_1408_1
7.9 10.3 11.1 11.9 15.7 21 227 23.5|5PAS_1406_1 SPAS_1406_1 SPAS_1406_1

8 10.4 111 11.9 15.7 21 228 23,6 | SPAS_1406_1 SPAS_1406_1 SPAS_1406_1

] 10.4 1.2 11.9 15.7 211 228 23.6|SPAS_1406_1 SPAS_1406_1 SPAS_1406_1
7.9 10.3 111 11.9 15.6 20.9 228 23.5|5PAS_1406_1 SPAS_1406_1 SPAS_1406_1
7.9 10.3 1.1 1.9 15.7 21 227 23.5|5PAS_1406_1 SPAS_1406_1 SPAS_1406_1

8 10.4 11.1 11.9 15.7 21 228 236 |SPAS_1406_1 SPAS_1406_1 SPAS_1406_1

] 10.4 "2 11.9 15.7 21 228 23,6 |SPAS_1406_1 SPAS_1408_1 SPAS_1408_1

e Note that the Storm ID (for this example: SPAS_1406_1) is recorded

for each point at each storm duration. (The IDs of the storms, which
control the PMP depth at durations of 3, 6, 12, and 24 hours, are needed as input
in DEP Dam Safety’s PMP Distribution Spreadsheet. For some watersheds, there
may be more than one controlling storm at the same duration for different points
in the watershed.)

e Proceed to apply the PMP Tool data for a dam using PADEP’s
Spreadsheet for Temporal Distribution of the PMP.

e Both the spreadsheet and the associated guidance document can be
downloaded from the DEP website. In addition to the guidance
document, the spreadsheet includes basic instructions.







