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1 ProjectDescription

Pilot Palmdale (Project) comprises approximately 8.5 acres and is located at the corner of Pearblossom
Highway and Fort Tejon Road in the City of Palmdale, California. The Projectis inthe County of Los Angeles
and is located approximately 9 miles north of the Little Rock Reservoir. The Project is a mixed-use
development including the construction of a new 11,500 sf travel center, diesel and auto fueling station, car
wash, storage building and other uses. The project also proposed auto tractor trailer parking areas, right-
of-way improvements, and stormwater Best Management Practices (BMP).

This report will show that the proposed development will decrease 50-year peak flows (Qso) discharge from
the site. Additionally, this report will analyze the total off-site Qso peak flows produced from an offsite
watershed that is proposed to be diverted around the Project.

1.1 METHODOLOGY

Hydrology and hydraulic calculations were performed using PCSWMM. PCSWMM is a software that
integrates various hydrology methods and allows for simultaneous hydrology and hydraulic modeling. The
onsite portion of the analysis was completed using the County’s Modified Rational Method (MOD RAT) while
the offsite portion was completed using the SCS Unity Hydrograph Method.

The hydrologic parameters for the analysis was determined using the County’s Hydrology GIS application.
A copy of the hydrologic map s included in Attachment C. The LA County hydrologic map shows the project
area’s corresponding 50-year, 24-hour rainfall depths is 2.8-inch, while NOAA 14 shows a rainfall depth of
3.9 in. The dominant soil type for each drainage area was also determined using the hydrologic map in
Attachment C.
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2 Hydrology Analysis
2.1 FLOODPLAIN INFORMATION

Research into the Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map (FIRM) for
Los Angeles County, California and Incorporated Area Panel 700 of 2350 Map Number 06037C0700F
Effective Date September 26, 2008 shows that the projectlies within Zone X determined to be areas of
0.2% annual chance flood; areas of 1% chance flood with average depths of less than 1 foot or with
drainage areas less than 1 square mile. See FIRMette attached Appendix E.

2.2 OFFSITE WATERSHED

The project site receives offsite flows fromapproximately 1378 acres (DA-1) south of Pearblossom Highway.
The predominantly pervious, with no major elevation changes and generally flows in the northerly direction.
Runoff from this area is collected via a 6'x2’ double reinforced concrete box (RCB) on the southwest comer
of Pearblossom Highway and 53" Street East and discharges onto the proposed project area. Once on the
project area, this runoff continues to flow in the northwesterly direction until it reaches the northwest comer
of the property boundary.

The offsite drainage area consists of primarily undeveloped land with some small lo w-density residential
areas. Longest flow paths and slopes were determined using USGS topography data in AutoCAD. Soil
types from the NCRS Web Soil Survey and land covers from aerial imagery were used to the determine the
average curve number for the drainage area. An intensity curve was developed for the area using NOAA’s
Atlas 14 rainfall depths for the area using the SCS method. This information was used in the PCSWMM
model. Table 1 below summarizes the peak flow rates for this offsite drainage area.

Table 1: 50-year Offsite Storm Peak Flows

Drainage Area ‘ Imperviousness NOAA 14 SCS Curve Clear Peak Flow
Area D (ac) (%) Depth (in) Number Rate (cfs)
DA 1 1378 1 3.9 76 291
Total 1378 - - - 291
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2.2.1 Culvert Analysis

The 6'x2’ double RCP culvert was also analyzed in the PCSWMM Model and DA-1 was routed through it.
The geometry, material, slopes, and headwall information were entered using the data found on the
Pearblossom Highway Widening Street Improvement Plans, refer to Attachment C. A free ouffall
downstream boundary condition was assumed for the culvert; no hydraulic gradeline profiles were located
orreceived from the City. The calculations show that the culvert does not have enough capacity to convey
the calculated peak flow rate from DA 1. Therefore, only the capacity of the culvert will discharge onto the
site and will be used as the basis of design for the proposed diversion channel. Table 2 below summarizes
the culvert calculations. Full calculations are included in Attachment B.

Table 2: Culvert Calculations

Drainage Size Drainage Area Culvert
ArealD Q50 (cfs) Discharge (cfs)
DA 1 6’'x 2’ DBL RCB 291 261
Total - 291 261

2.3 EXISTING ON-SITE DRAINAGE CONDITIONS

The existing Project area is part of alarger property which consists of one drainage area. This drainage
area (DA 2)is bound by Pearblossom Highway to the south, Fort Tejon Road to the east, a railroad track
to the north and a housing development to the west. DA-2 is approximately 28.78 acres and the proposed
Project area is located on its southwest corner. The existing site is predominantly pervious, with no major
elevation changes. DA 2 generally sheet flows in the northwest direction until it reaches the northwest
corner of the area. Runoff from this location ultimately overtops the perimeter and enters a retention pond
for the housing development to the west. This drainage area was analyzed using the County’s MODRAT
methodology in PCSWMM. Table 3 below summarizes the existing on-site peak flows rates. The proposed
hydrology map showing proposed major drainage areas and full calculations are included in Appendix A.

Table 3: 50-year On-Site Existing Storm Peak Flows

Drainage = Area Imperviousness Time of Clear Peak Flow
ArealD (ac) (%) Concentration Rate (cfs)
DA 2 28.78 5 30 4.65
Total 28.78 - - 4.65
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2.4 PROPOSED ON-SITE DRAINAGE CONDITIONS

Under the proposed conditions, the site consists of three major drainage areas, DA 2, DA 3, and DA 4.
Drainage area 4 consists of the 8.22 acres that are being improved as part of the project. This drainage
area is collected via multiple inlets and curb and gutter and discharges to an onsite bioretention pond
located on the north side of the proposed development. Runoff not feasibly retained in the bioretention area
will discharge via a control outlet structure and continue to flow to the northwest corner of the property
similarly to existing conditions. A landscaped strip along the western perimeter of DA 4 is proposed to
bypass the bioretention system due to grading constraints. This portion will continue to sheet flow in the
northwesterly direction similar to that of existing conditions.

Drainage area 2 consists of the proposed diversion channel as well as a portion of Pearblossom Highway
that sheet flows north and discharges onto the diversion channel. Drainage area 3 consists of the remaining
19 acres located on the eastern portion of the property which will not be redeveloped at this time as well as
a portion of the railroad track that flows onto this area along its northern perimeter. This area will continue
to generally flowinthe northwestdirection. Table 4 below includes a summary of the proposed on-site peak
flow rates. The proposed hydrology map showing proposed major drainage areas and full calculations are
included in Appendix B.

Table 4: 50-year On-Site Proposed Storm Peak Flows

Drainage = Area Imperviousness Time of Clear Peak Flow
Area D (ac) (%) Concentration Rate (cfs)
DA 2 1.44 99 13 1.09
DA 3 19.14 5 30 3.09
DA 4 8.22 78 12 7.49
Total 28.79 - - 12.13
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3 Hydraulic Analysis
3.1 DIVERSION CHANNEL

The offsite watershed discharging from the 6'’x12’ double RCP culvert and from Pearblossom Highway is
proposed to be diverted around the proposed redevelopment via a lined trapezoidal channel. The channel
will be lined with rock to reduce velocities and reduce erosion effects in the channel. The channel will have
maximum side slopes of 1 to 1, minimum longitudinal slope of 1.1% and minimum 2-ft of freeboard.
PCSWMM was usedtoroutethe discharge. Table 5 below summarizes the proposed channel design. Refer
to Appendix B for full calculations.

Table 5: Diversion Channel Capacity

Bottom Channel Maximum Water

Structure width depth Surface
(] (ft) Elevation (ft)

Diversion
Channel

4.25 5.5 3.47

3.2 DETENTION ANALYSIS- DA4

The proposed Project will ultimately flow to the bioretention area located on the north perimeter of DA4.
This bioretention area has been designed to meet Low Impact Development (LID) requirements as shown
in Section 4. Runoff exceeding the design volume and flow rates will overflow via a control outlet structure
which will discharge to the north to mimic existing conditions flow patterns. Routing calculations for the
bioretention area were completed using the 50-year storm event.

A state storage table was developed for the bioretention area and was entered in the PCSWMM model.
The bioretention section consists of ap proximately 36-inches of soil media, and 1.8 feet of ponding water.
Runoff exceeding the ponding depth will discharge via an outlet structure with a weir control (Refer to
Appendix C for drawdown calculations). Analyses show that the bioretention area will reduce the proposed
peak flow rates to that of existing conditions within the proposed Project. Table 6 below summarizes the
bioretention routing analysis. Full calculations are included in Appendix B.

Table 6: Detention Analysis

Drainage

Structure 50-year Bioretentio Maximum Drawdown Overflow Design
Area Inflows (cfs) nlinvert(ft) HGL (ft) Time (hr) Flow Rate (cfs)

4 (excluding | Bioretenti 7.08 2732.97 2737.94 66 0.92
4-) on Area

41 : 0.41 3 3 3 0.41

Total : 7.49 ; ; ; 1.33
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4 Low ImpactDevelopment

The proposed Projectis considered a Designated Projectand must meetthe requirements of the LA County
LID Standards Manual. All Designated projects must retain 100 percent of the Stormwater Quality Design
Volume (SWQDV). The Project proposes to retain the SWQDV via a bioretention area. The SWQDV was
calculated using the 0.75-inch, 24-hour event because it is greater than the 85" percentile depth for the site
which is 0.47-inch. Preliminary LID calculations were completed using the HydroCalc software and
methodology per the LID Standard Manual. Table 7 below summarizes HydroCalc results for the SWQDV.
Refer to Appendix C for HydroCalc and drawdown calculations.

Table 7: LID Summary

Drainage Storm sSwaQbVv
Area Depth (in) (cf)
DA 4 8.5 0.75 15,915

Area (ac) ‘
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5 Conclusions and Limitations

The Pilot Palmdale project is proposing to redevelop approximately 8.22 acres. The Project proposes to
retain and treat runoff generated from the 0.75-inch storm event via a bioretention area. Runoff exceeding
this design will discharge via a controloutlet structure and discharge to the northwest of the project. Routing
analysis of the bioretention area using the 50-year storm event showed that the bioretention area has
enough capacity to reduce peak flow rate from the proposed project to that of existing conditions.

Additionally, the Project proposes to divert approximately offsite drainage around the proposed
redevelopment via a lined trapezoidal channel. The offsite drainage peak flow rate has been determined
using the peak flows from Pearblossom Highway and the capacity of the 6'x12’ double RCP culvert that
conveys flows from drainage area 1 under Pearblossom Highway .
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Table 1: Conduits

Name Inlet | Outlet| Length |Roughness|Geoml|Geom2| Slope Max. Max. Max/Full
Node | Node (ft) (ft) (ft) (ft/ft) | |Flow] | | Velocity]| | Depth

(cfs) (ft/s)
CULV |HWL1 | HWL2 93.21 0.013 2 6(0.00772 | 260.87 11.21 1
SHEET_FLOW | HWL2 POI|1251.902 0.014 1 200/0.00987 | 262.08 5.82 0.68

Table 2: Junctions

Name | Invert Rim Max. Max. Max.
Elev. Elev. |Depth| HGL Total

(fv) (ft) (fv) (ft) | Inflow

(cfs)

HWL1 |2748.82|2751.84 3.02|2751.84 | 290.84
HWL2| 2748.1|2753.87 2| 2750.1| 260.87

Table 3: Outfalls

Name | Max.
Total
Inflow
(cfs)
POI | 262.48
Table 4A: ARM Subcatchments
Name Runoff Rain Area Flow | Slope | Imperv. Time Loss
Method Gage (ac) Length | (20) (20) of Method
(ft) Concentration
(min)
DA1 | SCS Dimensionless UH | SCS_Type_I_3.90in | 1378.601 | 16941 1.9 2 250.168| SCS CN
DA2 LA County Rational 28.78 1300 1 9 30| SCS CN
Table 4B: ARM Subcatchments
Name 1A 1A SCS Peak Return| Soil | Total Fire |Precipitation | Infiltration | Runoff
Method | Value | Curve Rate Period | Type | rainfall | Factor (in) (in) Depth
(in) |Number Factor W) (in) (in)
DA1 0.2 S| 0.632 76 | Standard (483.4) 50 0 0 3.9 2.193| 1.547
DA2 0.2S 0.5 80 [ Standard (483.4) 50| 120 2.78 0.34 2.78 0| 0.426
Pilot_Palmdale_Existing Kimley-Horn and Associates Inc. PCSWMM 7.3.3095

February 11, 2021 Page 3 of 4 SWMM 5.1.015



Table 4C: ARM Subcatchments

Name | Runoff | Peak
Volume | Runoff
(MG) (cfs)

DA1| 57.899|290.836
DA2 0.333 4.651

Pilot_Palmdale_Existing Kimley-Horn and Associates Inc.

PCSWMM 7.3.3095
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Table 1: Conduits

Name | Inlet Outlet Length | Roughness | Geoml |Geom2| Slope Max. Max. Max/Full
Node Node (ft) (ft) (ft) (ft/ft) | |Flow] | |Velocity] | Depth
(cfs) (ft/s)

CULV [HWL1 HWL2 93.21 0.013 2 6]0.00772| 260.87 11.21 1
C2 |HWL2 | CHAN_OUT | 1078.017 0.025 5.5 4.25|0.01145| 261.44 10.77 0.6
C1 J9 BIO| 561.041 0.013 1 0/0.01275 2.65 5.87 0.59
c4 Ja J8| 88.992 0.013 1 0 0.01 0.11 2.06 0.12
C5 J8 J9 57.63 0.013 1 0/0.01354 1.31 4.68 0.39
cé6 17 18 78.361 0.013 1 0/0.01353 1.21 4.58 0.37
c7 J6 17 75.987 0.013 1 0| 0.0682 0.4 5.92 0.14
(o] J5 J7| 96.477 0.013 1 0/0.01348 0.81 4.1 0.3
Cco| IJ10 J9| 169.421 0.013 1 0/0.01003 1.41 4.31 0.44
cio| J11 J10 24.56 0.013 1 0/0.17357 0.44 8.45 0.12
Ci1| J12 J10| 63.039 0.013 1 0]0.00999 1 3.89 0.36
Ci13| J15 J12| 238.908 0.013 1 0 0.01 0.82 3.75 0.33
Ci4| J16 J15 27.489 0.013 1 0]0.02802 0.3 3.95 0.15
Ci5( J14 J15 70.459 0.013 1 0]0.00994 0.54 3.26 0.26

Table 2: Junctions

Name | Invert Rim Max. Max. Max.

Elev. Elev. |Depth| HGL Total
(ft) (f) (fv) (ft) | Inflow
(cfs)

HWL1 [2748.82|2751.84| 3.02|2751.84|290.84

HWL2 | 2748.1|2753.87| 3.46|2751.56|260.98
J4(2745.39(2746.39 0.12|2745.51 0.11
J5(2746.86|2749.36 0.3]2747.16 0.82
J6(2750.73|2751.73| 0.14|2750.87 0.4
J7(2745.56 | 2746.56 0.37|2745.93 1.21
J8| 2744.5| 2745.5 0.39|2744.89 1.31
J9(2743.72|2744.72 0.6 |2744.32 2.7
J10(2745.42(2746.42 0.44 | 2745.86 1.41
J11(2749.62(2752.62 0.12|2749.74 0.44
J12|2746.05|2746.05| 0.36|2746.41 1
J14|2749.14(2752.14 0.26| 2749.4 0.54
J15|2748.44 | 2749.44 0.33|2748.77 0.83
J16|2749.21|2752.21| 0.15|2749.36 0.3
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Table 3: Outfalls

Name Max.
Total
Inflow
(cfs)
POI 3.64
CHAN_OUT | 261.44

Table 4: Storages

Name | Rim Max.
Elev. HGL

f
BIO | 2738 |2737.94

Table 5: Weirs

Name | Height | Length | Inlet | Discharge | Max.
(fv) (ft) | Offset Coeff. |Flow]|
(fo) (CFS) (cfs)

WR-1 0.23 4 4.8 3.33 0.92

Table 6A: ARM Subcatchments

Name Runoff Rain Area Flow | Slope | Imperv. Time Loss
Method Gage (ac) Length | (20) (20) of Method
(ft) Concentration
(min)
DA1 | SCS Dimensionless UH | SCS_Type_I_3.90in [1378.601 | 16941 1.9 2 250.168| SCS CN
DA2 LA County Rational 1.44 500 0.6 72 14| SCS CN
DA3 LA County Rational 19.136 1300 1 5 30| SCS CN
DA4-A LA County Rational 0.618 306 1 67 10| SCSCN
DA4-B LA County Rational 0.127 50 1 100 5| SCS CN
DA4-C LA County Rational 0.198 140 0.9 100 5| SCS CN
DA4-D LA County Rational 0.316 150 2.4 84 5| SCS CN
DA4-E LA County Rational 0.268 100 1 100 5| SCS CN
DA4-F LA County Rational 0.597 207 1.7 100 6| SCS CN
DA4-G LA County Rational 0.072 50 1 100 5| SCS CN
DA4-H LA County Rational 5.511 604 2.9 80 12| SCSCN
DA4-1 LA County Rational 0.512 50 1 0 5| SCSCN
Pilot_Palmdale_Proposed Kimley-Horn and Associates Inc. PCSWMM 7.3.3095

February 11, 2021 Page 5 of 6 SWMM 5.1.015



Table 6B: ARM Subcatchments

Name 1A 1A SCS Peak Return| Soil | Total Fire |Precipitation | Infiltration | Runoff
Method | Value | Curve Rate Period | Type | rainfall | Factor (in) (in) Depth
(in) |Number Factor W) (in) (in)
DA1 0.2S| 0.632 76 [ Standard (483.4) 50 0 0 3.9 2.193| 1.547
DA2 0.2s 0.5 80 | Standard (483.4) 50| 120 2.78 0 2.78 0| 1.875
DA3 0.2s 0.5 80 | Standard (483.4) 50| 120 2.78 0.34 2.78 0| 0.426
DA4-A 0.2S 0.5 80 | Standard (483.4) 50| 120 2.78 0 2.78 0| 1.769
DA4-B 0.2s 0.5 80 | Standard (483.4) 50| 120 2.78 0 2.78 0| 2.481
DA4-C 0.2s 0.5 80 | Standard (483.4) 50| 120 2.78 0 2.78 0| 2.481
DA4-D 0.2S 0.5 80 | Standard (483.4) 50| 120 2.78 0 2.78 0| 2.137
DA4-E 0.2s 0.5 80 | Standard (483.4) 50| 120 2.78 0 2.78 0| 2.481
DA4-F 0.2s 0.5 80 | Standard (483.4) 50| 120 2.78 0 2.78 0| 2.481
DA4-G 0.2S 0.5 80 | Standard (483.4) 50| 120 2.78 0 2.78 0| 2.481
DA4-H 0.2S 0.5 80 | Standard (483.4) 50| 124 2.78 0 2.78 0 2.04
DA4-1 0.2S 0.5 80 | Standard (483.4) 50| 120 2.78 0 2.78 0| 0.329
Table 6C: ARM Subcatchments
Name | Runoff | Peak
Volume | Runoff
MG) (cfs)
DA1| 57.899|290.836
DA2 0.073 1.09
DA3 0.221 3.092
DA4-A 0.03 0.538
DA4-B 0.009 0.19
DA4-C 0.013 0.296
DA4-D 0.018| 0.437
DA4-E 0.018 0.4
DA4-F 0.04| 0.817
DA4-G 0.005 0.107
DA4-H 0.305| 4.478
DA4-1 0.005 0.413

Pilot_Palmdale_Proposed
February 11, 2021
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APPENDIX C

Low Impact Development Calculations

kimley-horn.com | 3880 Lemon Street, Suite 420, Riverside, CA 92501 951-543-9868




Peak Flow Hydrologic Analysis

File location: C:/Users/lupita.astorga/OneDrive - KH/Current Projects/WFH/Pilot Palmdale/Appendix (Offsite)/Calculations/Pilot Palmdale

Version: HydroCalc 1.0.3

Input Parameters
Project Name

Pilot Palmdale

Subarea ID Total

Area (ac) 8.24

Flow Path Length (ft) 604.0

Flow Path Slope (vft/hft) 0.03
0.75-inch Rainfall Depth (in) 0.75
Percent Impervious 0.77

Soil Type 120

Design Storm Frequency 0.75 inch storm
Fire Factor 0

LID True
Output Results

Modeled (0.75 inch storm) Rainfall Depth (in) 0.75

Peak Intensity (in/hr) 0.1898
Undeveloped Runoff Coefficient (Cu) 0.1
Developed Runoff Coefficient (Cd) 0.716

Time of Concentration (min) 31.0

Clear Peak Flow Rate (cfs) 1.1199
Burned Peak Flow Rate (cfs) 1.1199
24-Hr Clear Runoff Volume (ac-ft) 0.3657
24-Hr Clear Runoff Volume (cu-ft) 15929.7634

Total-LID.pdf




BMP Sizing Calculations

All calculations based on the LID Standards Manual, May 2014, for the Los Angeles County

Project Name: Pilot Palmdale
Completed by: KRS
Reviewed by: LAC
Date: 6-Jan-21
Updated: 6-Jan-21
County: Los Angeles

DMA 4

fmeasured = 0.727
S.F.= 2|Safety Factor
fdesign = 0.36|infiltration rate, in/hr
t= 72)max retention time (max 72 hrs), hr
dmax = 2.18|maximum depth of water, ft
dp = 2.18 |ponding depth, ft
</=d, = 1.80 |maximum allowable is 0.5 ft
t(final) = 66|design drawdown time (based on max detention depth of 2 ft), hr
SWQDv = 15915]cf
A= 8842[required storage area, sf
A, = 8849|bioretention area provided, sf




APPENDIX D

Preliminary Grading Plan
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NOAA Atlas 14, Volume 6, Version 2
Location name: Palmdale, California, USA*
Latitude: 34.5427°, Longitude: -118.031°
Elevation: 2757.61 ft**

* source: ESRI Maps
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey
Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular

| PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1 |

i | Average recurrence interval (years) |
Duration
[ 1 | 2 [ 5 [ 10 | 25 | 50 100 || 200 | 500 1000 |
5-min 0.069 0.097 0.135 0.166 0.208 0.241 0.275 0.311 0.359 0.397
(0.057-0.084)||(0.081-0.119) | (0.111-0.165) ||(0.136-0.204)||(0.165-0.266)||(0.187-0.315) ((0.208-0.368) |(0.228-0.428) |(0.253-0.515) || (0.270-0.590)
10-min 0.099 0.139 0.193 0.237 0.298 0.346 0.395 0.446 0.515 0.569
(0.082-0.121)||(0.115-0.170) ||(0.159-0.236)||(0.194-0.293)||(0.236-0.381) |(0.268-0.451) ((0.298-0.528) |(0.327-0.613) | (0.362-0.739) || (0.386-0.845)
15-min 0.120 0.169 0.234 0.287 0.361 0.418 0.477 0.539 0.623 0.688
(0.099-0.146)|/(0.140-0.206)||(0.193-0.286)||(0.235-0.354)||(0.286-0.460) [(0.324-0.545) |(0.361-0.638) (0.396-0.741) || (0.438-0.893) || (0.467-1.02)
30-min 0.168 0.237 0.328 0.403 0.507 0.587 0.670 0.756 0.874 0.965
(0.140-0.205)|/(0.196-0.289)||(0.271-0.401)||(0.330-0.497)||(0.401-0.646) ((0.455-0.766) |(0.507-0.896) | (0.555-1.04) || (0.615-1.25) || (0.656-1.44)
60-min 0.236 0.332 0.459 0.564 0.709 0.823 0.939 1.06 1.22 1.35
(0.195-0.287)|/(0.275-0.404)||(0.379-0.562) | |(0.462-0.696)||(0.562-0.905) | (0.637-1.07) || (0.710-1.25) || (0.778-1.46) || (0.862-1.76) || (0.919-2.01)
2-h 0.358 0.490 0.666 0.810 1.01 1.16 1.32 1.48 1.71 1.88
(0.297-0.436)|/(0.406-0.598)||(0.550-0.814)||(0.663-0.999)|| (0.798-1.29) || (0.900-1.52) || (0.997-1.76) || (1.09-2.04) || (1.20-2.45) || (1.28-2.79)
3-h 0.455 0.617 0.832 1.01 1.25 1.44 1.63 1.83 210 2.31
(0.377-0.554)||(0.511-0.753) || (0.687-1.02) || (0.825-1.24) || (0.989-1.60) || (1.11-1.87) || (1.23-2.18) || (1.34-2.52) || (1.48-3.01) || (1.57-3.43)
6-h 0.654 0.881 1.18 1.43 1.76 2.03 2.29 2.57 2.95 3.24
(0.542-0.796) | (0.730-1.07) || (0.975-1.44) || (1.17-1.76) || (1.40-2.25) || (1.57-2.64) || (1.73-3.06) || (1.89-3.53) || (2.07-4.23) || (2.20-4.81)
12-hr 0.864 1.18 1.59 1.92 2.39 275 3.12 3.50 4.02 4.42
(0.716-1.05) || (0.973-1.43) || (1.31-1.94) || (1.58-2.37) || (1.89-3.05) || (2.13-3.58) || (2.35-4.16) || (2.57-4.81) || (2.83-5.77) || (3.01-6.58)
24-hr 1.15 1.59 2.18 2.66 3.32 3.84 4.36 4.91 5.67 6.26
(1.02-1.33) || (1.41-1.84) || (1.92-2.52) || (2.33-3.10) || (2.81-4.00) || (3.18-4.72) || (3.53-5.50) || (3.87-6.37) || (4.28-7.66) || (4.56-8.75)
2.da 1.38 1.93 2.67 3.28 4.1 4.77 5.44 6.14 71 7.87
Y | (1.22-150) || (1.712.23) || (2.36-3.08) || (2.87-3.82) || (3.48-4.95) || (3.96-5.86) || (4.41-6.86) || (4.84-7.96) || (5.37-9.61) || (5.74-11.0)
3-da 1.52 214 2.99 3.68 4.65 5.40 6.19 7.00 8.14 9.03
Y || (1.35-1.75) || (1.90-247) || (2.64-3.45) || (3.23-4.29) || (3.94-5.60) || (4.48-6.65) || (5.01-7.80) || (5.51-9.08) || (6.15-11.0) || (6.59-12.6)
4-da 1.61 2.29 3.20 3.96 5.02 5.85 6.71 7.62 8.88 9.88
Y || (1.43-1.86) || (2.022.63) || (2.83-3.70) || (347-4.61) || (4.25-6.04) || (4.85-7.19) || (5.43-8.46) || (6.00-9.88) || (6.71-12.0) || (7.21-13.8)
7-da 1.77 2.52 3.56 4.43 5.65 6.62 7.63 8.70 10.2 1.4
Y || (157-2.08) || (2.232.91) || (3.14-4.11) || (3.88-5.16) || (4.79-6.80) || (5.49-8.14) || (6.18-9.61) || (6.85-11.3) || (7.70-13.8) || (8.31-15.9)
10-da 1.86 2.67 3.78 4.72 6.05 711 8.23 9.41 11 12.4
Y |l (1.65-2.14) || (2.36-3.07) || (3.34-4.36) || (4.135.49) || (5.12-7.29) || (5.90-8.75) || (6.66-10.4) || (7.41-12.2) || (8.37-15.0) || (9.06-17.4)
20-da 215 3.1 4.45 5.60 7.26 8.61 10.0 11.6 13.7 15.5
Y |l (1.01-248) || (2.75-3.58) || (3.93-5.14) || (4.91-6.53) || (6.15-8.75) || (7.14-10.6) || (8.12-12.6) || (9.11-15.0) || (10.4-18.:6) || (11.3-21.7)
30-da 2.47 3.56 5.12 6.46 8.42 10.0 "7 13.6 16.2 18.3
Y |l (219-2.84) || (3.16:4.11) || (4.52-591) || (5.66-7.53) || (7.13-10.1) || (8.31-12.3) || (9.49-14.8) || (10.7-17.6) || (12.2-21.9) || (13.4-25.6)
45-da 2.92 4.18 5.99 7.57 9.89 1.8 13.9 16.1 19.2 21.8
Y || (2.59-3.36) || (3.70-4.82) || (5.20-6.92) || (6.63-8.82) || (8.38-11.9) || (9.80-14.5) || (11.2-17.5) || (12.7-20.8) || (14.5-26.0) || (15.9-30.5)
60-da: 3.28 4.65 6.63 8.37 10.9 13.1 15.4 17.9 214 24.4
Y || 2.90-3.77) || (4.12-5.36) || (5.86-7.66) || (7.34-9.76) || (9.27-13.2) || (10.9-16.1) || (12.4-19.4) || (14.1-23.1) || (16.220.0) || (17.8-34.1)
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
ichecked 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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become superseded by new data over time.

This map image is void if the one or more of the following map
elements do not appear: basemap imagery, flood zone labels,
legend, scale bar, map creation date, community identifiers,
FIRM panel number, and FIRM effective date. Map images for
unmapped and unmodernized areas cannot be used for
regulatory purposes.
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