1430 Decision Street Redevelopment Project — Planning Case No. P21-0339
Technical Reports PART 2

1. Hydrology Study — December 9, 2021
2. Storm Water Quality Management Plan — December 9, 2021
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1.0 Project Description
1.1 Project Purpose

The objective of this study is to determine the amount of 100 year runoff that the existing
site is generating right now and compare it to the 100 year runoff that the proposed project
will be generating. We will also calculate adequacy of the proposed storm drain facilities
and mitigation measures.

1.2 Project Proposed Facilities

The 8.87 acre commercial project site is located south of Scott Street in Vista, California .
The site currently has a building and parking lot. The project site is face to Scott Street to
the north and bordered by Business Park Drive to the west and Decision Street to the east.
The present site configuration, consist of a relatively level building pad bordered by fill
slopes descending to the west, north and north east. The fill slopes have a gradient of about
2:1 (horizontal:vertical). The site is bordered at the south and southeast by cut slopes with a
gradient of about 2:1 (horizontal;vertical).

The project is proposing to build an approximately 5.96 acre of building and parking lot.
As part of this project, associated improvements will include a biofiltration basin located at
the south west corner of the project site. All necessary utilities (storm, sewer, water, etc.)
will be installed as part of the project.



2.0 Vicinity Map

NOT T SCALE

3.0 Site Map

Please see Attachment 1 — Site Map



4.0 Description of Watershed
4.1 Existing Conditions Topography

The site is an existing general industrial site composed of a parking lot. The project fronts
onto Scott Street. The existing onsite parking lot drainage stormwater flows to the existing
storm drain system located at Business Park Drive.

The site of the pre development condition is considered as empty pad. Per the soils report,
all fills within the upper 15’ of the pad were compacted to a minimum 95 % compaction
levels. These areas cannot be considered as undisturbed natural terrain. Since Table 3-1 of
the San Diego County Hydrology Manual does not have compacted pad in classification of
land use, we are going to estimate the runoff coefficient C for these areas. Undisturbed soil
around the project area has a natural compaction of around 80%. By ratio and proportion:
0.35/80% = C/90%, which C = 0.41.

4.2 Existing Conditions + Project Conditions Topography

This project proposed to install a building with a parking lot. At the southwest corner of the
site, this project is proposed to build a biofiltration basin for storm water quality. At the
east side of the biofiltration basin, five barrels of 48’ storage pipe with 242 ft long of each
one is connected with the biofiltration basin to incorporate the collection of storm water
from the building and the parking lot and direct the storm water through a storm water
drainage pipe to POC, which is located at the west side of the study site. The tributary
offsite area is located at the southeast corner of the site with approximately 1.97 acres total.
The offsite with drain from the southern portion of the site, captured in an F-Type box and
conveyed underground through a pipe to discharge at the POC.

The land use of the post development onsite condition is general industrial. From Table 3-1
“RUNOFF COEFFICIENTS FOR URBAN AREA”, values of general industrial are used
in post development onsite hydrology calculations.

The offsite of post development condition is mostly empty pad. Per the soils report, all fills
within the upper 15’ of the pad were compacted to a minimum 95 % compaction levels.
These areas cannot be considered as undisturbed natural terrain. Since Table 3-1 of the San
Diego County Hydrology Manual does not have compacted pad in classification of land
use, we are going to estimate the runoff coefficient C for these areas. Undisturbed soil
around the project area has a natural compaction of around 80%. By ratio and proportion:
0.35/80% = C/90%, which C = 0.41.

As calculated below and summarized further in section 6, the pre-development discharges a
peak 100-year flows of 16.827 CFS. The project proposed post-development discharge a
peak 100-year flows of 28.846 CFS, which need storage detention in post development.
After mitigation, the peak 100-year flow of the post-development is 15.354 CFS. The
baffle structure is making detention in the post mitigated development condition. The baffle
is used for both hydrology and hydromodification analysis (see SWQMP report).



4.3 Hydrologic Unit Contribution
The project site is within CARLSBAD HU, Agua Hedionda HA, Los Monos HAS.

5.0 Methodology

This report is prepared in accordance with the 2003 San Diego County Hydrology Manual.
Based on the overall tributary study area, calculations are based on the Rational Method.

5.1 Hydrology Software

We are using the CivilCadd/CivilDesign® software to analyze the runoff. The module we
are using is the one for the San Diego County Flood Control Division 2003 Hydrology
Manual. Please see the detailed hydrology calculations in Attachment 6.

5.2 Routing Software

Hydraflow Hydrographs Extension for Autodesk Civil 3D, Version 2021 is used for
hydrologic routing of the entire project site. The hydrograph developed from the rational
method is then manually entered into this software and routed into each detention pipe. The
hydrograph report can be found in Attachment 7 in this report.

5.3 Soil Type Determination

The soil type for the proposed project was determined by mapping the project limits on the
EPA Web Soil Survey website. The Web soil Survey indicate that the entire site is
composed of soil type C and D. The soil report and soil index map can be found in
Attachment 3 of this report.

5.4 Isopluvial Value Determination

The isopluvial values for the 100-year 6 hour and 24 hour storm events were determined by
plotting the projects location on the respective exhibits from appendix B of the Hydrology
Manual. The rainfall isopluvial maps can be found in Attachment 3 of this report.

6.0 Calculations

The existing 100-year peak flowrates of the site is 16.827 CFS, the intent of the post-
development calculation done as part of this report is to verify the 100-year flowrates
expected from the post-developed conditions are lower than the pre-developed conditions.
These numbers will be used to size the proposed storm drainage pipes and to doublecheck
if the existing storm drain outlet facilities are adequate.

6.1 Calculate Runoff Coefficient

The runoff coefficients for each of the drainage areas are taken from Table 3-1 of the
Hydrology Manual. Based on the EPA Web Soil Survey, this project site is in type C and
type D soil. The runoff coefficient C is based on the land use for this project. General
Industrial is assumed for the post-development calculations. Table 3-1 is included in the



CIVILD software, and the values chosen based on the program input parameters. The
output file was checked to ensure that the correct C values are used.

In order to not have a negative impact on the post development downstream facilities,
detention structure is needed in this project. The method we are using here on how to use
the resulting values of the outflow hydrograph is to recalculate the runoff coefficient c
value based on the fix values of the outflow hydrograph to achieve a cou. The detailed
description and calculation of the cout value can be found in Attachment 7 in this report.

6.2 Manning Roughness Coefficient

Manning Roughness Coefficients are taken from Table A-1, Average Manning Roughness
Coefficients for Pavement and Gutters, Table A-2, Average Manning Roughness
Coefficients for Closed Conduits, and Table A-5, Average Manning roughness Coefficient
for Natural Channels. Values of 0.015 for Concrete Gutter, 0.016 for Asphalt Pavement
Rough Texture, 0.013 for PVC Pipe, and 0.03 for Fairly Regular Section Natural Channels
are used in the hydrology calculations. Table of Manning’s n value can be found in
Attachment 2 in this report.

6.3 Rational Method Calculation Summary
The peak runoff values for the 100-year storm are calculated according to the Hydrology

Manual Rational Method. The calculations are performed using the CIVILD software. A
summary of the initial calculations is summarized in the table below:

Summary of Q100 Runoff
Outlet Area Tc Q
Node No. (AC) (MIN) | (CFES)
Existing Condition 104 8.87 9.48 16.827
Unmitigated Developed Condition 108 8.87 10.53 | 28.846
Mitigated Developed Condition 108 8.87 20.57 | 15.354

Table 1. Q100 Analysis Results

Structures that used for detention are five barrels of 48’ pipe with 242 ft length of each
one.

CIVILD data and output files can be found in Attachment 6 of this report.

By observation of the results in the summary table, the mitigated developed condition of
the site will have an overall decrease in the 100 year peak flow discharge from the site.
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ATTACHMENT 2
FIGURES & TABLES FROM THE SAN DIEGO COUNTY HYDROLOGY
MANUAL 2003



San Diego County Hydrology Manual Section: 3

Date: June 2003 Page: 6 of 26
Table3-1
RUNOFF COEFFICIENTSFOR URBAN AREAS
Land Use Runoff Coefficient “C”
Soil Type
NRCS Elements County Elements % IMPER. A B C D

Undisturbed Natural Terrain (Natural) Permanent Open Space o* 0.20 0.25 0.30 0.35
Low Density Residential (LDR) Residential, 1.0 DU/A or less 10 0.27 0.32 0.36 0.41
Low Density Residentia (LDR) Residential, 2.0 DU/A or less 20 0.34 0.38 0.42 0.46
Low Density Residential (LDR) Residential, 2.9 DU/A or less 25 0.38 0.41 0.45 0.49
Medium Density Residential (MDR) Residential, 4.3 DU/A or less 30 041 0.45 0.48 0.52
Medium Density Residential (MDR) Residential, 7.3 DU/A or less 40 0.48 0.51 0.54 0.57
Medium Density Residentia (MDR) Residential, 10.9 DU/A or less 45 0.52 0.54 0.57 0.60
Medium Density Residential (MDR) Residential, 14.5 DU/A or less 50 0.55 0.58 0.60 0.63
High Density Residential (HDR) Residential, 24.0 DU/A or less 65 0.66 0.67 0.69 0.71
High Density Residential (HDR) Residential, 43.0 DU/A or less 80 0.76 0.77 0.78 0.79
Commercial/Industrial (N. Com) Neighborhood Commercial 80 0.76 0.77 0.78 0.79
Commercial/Industria (G. Com) General Commercial 85 0.80 0.80 0.81 0.82
Commercial/Industria (O.P. Com) Office Professional/Commercial 90 0.83 0.84 0.84 0.85
Commercial/Industrial (Limited 1.) Limited Industrial 90 0.83 0.84 0.84 0.85
Commercial/Industrial (General 1.) General Industrial 95 0.87 0.87 0.87 0.87

*The values associated with 0% impervious may be used for direct calculation of the runoff coefficient as described in Section 3.1.2 (representing the pervious runoff
coefficient, Cp, for the soil type), or for areas that will remain undisturbed in perpetuity. Justification must be given that the area will remain natural forever (e.g., the area
islocated in Cleveland National Forest).

DU/A = dwelling units per acre

NRCS = National Resources Conservation Service

3-6
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San Diego County Hydrology Manual Section: 3
Date: June 2003 Page: 12 of 26

Note that the Initial Time of Concentration should be reflective of the general land-use at the
upstream end of adrainage basin. A single lot with an area of two or less acres does not have
asignificant effect where the drainage basin areais 20 to 600 acres.

Table 3-2 provides limits of the length (Maximum Length (L)) of sheet flow to be used in
hydrology studies. Initial T; values based on average C values for the Land Use Element are
also included. These values can be used in planning and design applications as described
below. Exceptions may be approved by the “Regulating Agency” when submitted with a
detailed study.

Table 3-2

MAXIMUM OVERLAND FLOW LENGTH (L)
& INITIAL TIME OF CONCENTRATION (T)

Element* | DU/ 5% 1% 2% 3% 5% 10%
Acre | Ly | T; Ly | T Lm | T; Lm | Ti Lm | Ti [ Lm | Ti
Natural 50(132| 70| 125| 8]109|100|10.3|100| 8.7| 100 | 6.9
LDR 1 50122 70115 85|10.0)100] 95]100| 8.0]100| 6.4
LDR 2 50/113| 70105 85| 92/100] 88]100| 7.4|100| 58
LDR 2.9 50/10.7| 70,100 8| 88| 9| 81]100| 70|100| 5.6

MDR 4.3 50/102| 70| 96| 80| 81| 9| 78[100| 6.7|100| 5.3

MDR 7.3 50| 92| 65| 84| 8] 74| 9| 70[100| 6.0 100 4.8

MDR 109 | 50| 87| 65| 79| 80| 69| 90| 64]100| 57[100| 45

MDR 145 | 50| 82| 65| 74| 80| 65| 90| 6.0|100| 54100 4.3

HDR 24 50| 67| 65| 61| 75| 51| 90| 49| 95| 43|100| 35

HDR 43 50| 53| 65| 47| 75| 40| 8| 38| 95| 34|100| 2.7

N. Com 50| 53| 60| 45| 75| 40| 8| 38| 95| 34100 2.7
G. Com 50| 47/ 60| 41| 75| 36| 8| 34| 90| 29|100]| 24
O.P./Com 50| 42| 60| 37| 70| 31| 80| 29| 90| 26100, 2.2
Limited I. 50| 42| 60| 37| 70| 31| 80| 29| 90| 26,100 2.2
General |. 50| 37/ 60| 32| 70] 27| 80| 26| 92310019

*See Table 3-1 for more detailed description

312
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Nomograph for Determination of
Time of Concentration (Tc) or Travel Time (Tt) for Natural Watersheds
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Table A-1

Table A-1 Average Manning Roughness Coefficients for Pavement and Gutters®

CONCIEIE GUIEI® .. oeeeeee e eee e e e e e e e e et e e e et et e e e e s et ee e e eseeeee s eseee e e eseeeeeeeeseeeeeseseneenseseesas 0.015
Concrete Pavement
[ (o T A T V1= o T 0.014
L2070 g TN T T o 0.016
Concrete Gutter with Asphalt Pavement
ST Lo Lo 1 o I T L= o N 0.013
L 10 o I 1= 4 U= SRS 0.015
Asphalt Pavement
] pa Lo o] AT R T E] o T 0.013
L 10 o I IS U = PR P 0.016

Based on FHWA HEC-22.

! Based on materials and workmanship required by standard specifications.
2 |ncrease roughness coefficient in gutters with mild slopes where sediment might accumulate by 0.020.

San Diego County Drainage Design Manual (July 2005)

Page A-3
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Table A-2

Table A-2 Average Manning Roughness Coefficients for Closed Conduits®

Reinforced Concrete PIPe (RCP) ...ttt a e e e e enaeee s 0.013
Corrugated Metal Pipe and Pipe Arch
2-3/8 x 1/2 inch Corrugations

L8011 =T OO PP PRSP 0.024
Half Lined
FUITFIOW ettt e e sttt e e et e e e enbee e e e anees 0.018
A/D>T0.60 ..ieeieiiiie ettt e b e h e e bbb e e e be e ahbe e e be e e naeeas 0.016
O/DK0.60 ...ttt ettt b et b e ek bt e be et e e e b e e ahbe e e beeennneas 0.013
[TV I 1= o PP 0.013
3 X 1 INCH COITUGALIONS ....etiiiiiiee ittt ettt e e e e e st e e e e e e e e e snnbaeeeeeaeeeaannes 0.027
6 X 2 INCH COITUQALIONS ...ttt e e et e e e e e e e e e snnb e eeeeaeeeaannes 0.032
SPIFAI RID PIPE ittt ettt e e e e et e e e e e e e e et e e e e e e e e e ane 0.013
Helically Wound Pipe
RS B o Tod o [P UURUPROTR 0.015
24-INCH e 0.017
B0-INCN e 0.019
BB-INCH e 0.021
B2-INCR 1o 0.022
AB-INCN e 0.023
Plastic Pipe (HPDE and PVC)
1S 10 o] 1 o PSP PPRPRT 0.013
(7] 0o T= 1= To [P OOPUPRPRR 0.024
VL1 T=To I O N o= P PUR PSPPI 0.014
Cast-1ron Pipe (UNCOALEA) ........eeiiiiiiiiiiiie ettt e e e e e e e e e e ranbeeeeeaaeeeeannes 0.013
Y C=T=] I o1 PP OUURPPRRRR 0.011
2 4 To] QPR 0.017
Cast-In-Place Concrete Pipe
[0 18 o] A IATAY Lo Yoo N o o 1 SRS 0.017
SMOOth WO0Od OF StEEI FOIMS ....eiiiiieiiii et 0.014

% Based on materials and workmanship required by standard specifications.

San Diego County Drainage Design Manual (July 2005)
Page A-4



SJiang
Highlight


Table A-5

Table A-5 Average Manning Roughness Coefficients for Natural Channels

Minor Streams (Surface Width at Flood Stage < 100 ft)
Fairly Regular Section

(A) Some Grass and Weeds, Little or NO Brush ... 0.030
(B) Dense Growth of Weeds, Depth of Flow Materially Greater Than Weed

L [T | PR 0.040
(C) Some Weeds, Light Brush on BankKs...........c.uevviiiiiiiiiiiiiiiee st e e 0.040
(D) Some Weeds, Heavy Brush on BanKs ...........ceeveiiiiiiiiiiiiie e seieee e 0.060
(E) For Trees within Channel with Branches Submerged at High Stage, Increase

All ADOVE VAIUES BY ..ottt ettt e e e e e ae e e e e e e e annes 0.015

Irregular Section, with Pools, Slight Channel Meander

Channels (A) to (E) Above, Increase All ValueS BY........cooocuiiiiiiiiiiiiiiiiieeeee e 0.015

Mountain Streams; No Vegetation in Channel, Banks Usually Steep, Trees and Brush along
Banks Submerged at High Stage
(A) Bottom, Gravel, Cobbles and Few BOulders............ccuuiiiieiiiiiiiiieeeeeeeeeeeen 0.050
(B) Bottom, Cobbles with Large BoUlders...........cccceeviiiiiiiiiiie e 0.060

Flood Plains (Adjacent To Natural Streams)
Pasture, No Brush

(A) SNOM GFASS ..eeeeiiieeieiitt ettt ettt e e e e e e et e e e e e e e e e s nbee et e e e e e e aaannnreneaaaaens 0.030

(=) M 1T L T = T PP 0.040
Cultivated Areas

(N [ T4 o o T TR 0.040

(B) MAtUre ROW CIOPS ...uiivieiiiiee e e ieiitieie e e e e s e ettt e e e e e e e s st aeaeaeesssssnnanseeeaeessenssnanneaaeeens 0.040

(O3 Y F= LU (=T =] (o O o] oL TR 0.050
Heavy Weeds, Scattered BruSh ..o 0.050
Light BruSh @nd TIEES ...veeiiiie ettt e e e e e e e e e e e e e st ae e e e e e e e e ennenneees 0.060
Medium TO DENSE BIUSN .......coiiiiiii e 0.090
DENSE WIlIOWS ...ttt e e e e e e et et e e e e e e e e nab e e e e e e e e e e ennneneeeas 0.170
Cleared Land with Tree Stumps, 100-150 Per ACIe..........uueiiiiaaiiiiiiiiieee e 0.060
Heavy Stand of Timber, Little Undergrowth

(A) Flood Depth below BranChes ...........cooi i 0.110

(B) Flood Depth Reaches BranChes ..o 0.140

San Diego County Drainage Design Manual (July 2005)
Page A-6
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ATTACHMENT 3
WATERSHED INFORMATION

WATERSHED MAP
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Hydrologic Soil Group—San Diego County Area, California

Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

DaE2 Diablo clay, 15 to 30 C 3.4 35.5%
percent slopes,
eroded, warm MAAT

GaE Gaviota fine sandy D 6.1 64.5%
loam, 9 to 30 percent
slopes
Totals for Area of Interest 9.4 100.0%
Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.
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Hydrologic Soil Group—San Diego County Area, California

Rating Options

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Higher
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ATTACHMENT 4
PRE-DEVELOPMENT CONDITION EXHIBIT
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ATTACHMENT 5
POST-DEVELOPMENT CONDITION EXHIBIT



S5a. Hydrology Map of Post-Development Condition Exhibit
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5b. Hydrology Map of Post-Development Mitigation Condition Exhibit
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ATTACHMENT 6
MODIFIED RATIONAL METHOD RUNOFF CALCULATIONS

Steps Taken To Analyze This Condition

The Rational Method Runoff Calculations are followed here. The software that we are
using is the “Rational Hydrology Method, San Diego County (2003 Manual)” module of
the CIVILCADD/CIVILDESIGN Engineering Software, Version 9.1.

Please see the subsequent pages for the calculations. These calculations are for the Q100.
The results are outlined/summarized in Section 6.



6a. CivilD Pre-Development Calculations
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San Diego County Rational Hydrology Program
CIVILCADD/CIVILDESIGN Engineering Software, (c)1991-2019 Version 9.1
Rational method hydrology program based on

San Diego County Flood Control Division 2003 hydrology manual
Rational Hydrology Study Date: 12/03/21

21052 Q100 HYD PRE DEVELOPMENT

Fkkkkkkkk Hydrology Study Control Information ***k%xkkx%

Program License Serial Number 6332

Rational hydrology study storm event year is 100.0
English (in-1lb) input data Units used

Map data precipitation entered:

6 hour, precipitation(inches) = 2.800
24 hour precipitation(inches) = 5.000
P6/P24 = 56.0%

San Diego hydrology manual 'C' values used

++++++++++++
Process from Point/Station 101.000 to Point/Station 102.000
**k*x*x TNITIAL AREA EVALUATION ***%*

.000
.000

Decimal fraction soil group A

Decimal fraction soil group B

Decimal fraction soil group C .000

Decimal fraction soil group D .000

[LOW DENSITY RESIDENTIAL ]

(1.0 DU/A or Less )

Impervious value, Ai = 0.100

Sub—-Area C Value = 0.360

Initial subarea total flow distance = 797.000(Ft.)

Highest elevation = 563.000(Ft.)

Lowest elevation = 486.000(Ft.)

Elevation difference = 77.000(Ft.) Slope = 9.661 %

Top of Initial Area Slope adjusted by User to 30.000 %

Bottom of Initial Area Slope adjusted by User to 6.000
INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:

The maximum overland flow distance is 100.00 (Ft)

for the top area slope value of 30.00 %, in a development type of
1.0 DU/A or Less

In Accordance With Figure 3-3

]
or oo

oe

Initial Area Time of Concentration = 4.29 minutes
TC = [1.8*(1.1-C)*distance(Ft.)".5)/(% slope”(1/3)]
TC = [1.8*%(1.1-0.3600)*( 100.000~.5)/( 30.0007(1/3)]1= 4.29

The initial area total distance of 797.00 (Ft.) entered leaves a

remaining distance of 697.00 (Ft.)

Using Figure 3-4, the travel time for this distance is 3.57 minutes

for a distance of 697.00 (Ft.) and a slope of 6.00 %

with an elevation difference of 41.82(Ft.) from the end of the top area

Tt = [11.9*length(Mi)"3)/(elevation change(Ft.))]".385 *60 (min/hr)

= 3.567 Minutes

Tt=[(11.9*%0.132073)/( 41.82)]~.385= 3.57

Total initial area Ti = 4.29 minutes from Figure 3-3 formula plus
3.57 minutes from the Figure 3-4 formula = 7.85 minutes

Rainfall intensity (I) = 5.513(In/Hr) for a 100.0 year storm
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123
124
125
126
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130
131
132
133
134
135
136
137
138

Effective runoff coefficient used for area (Q=KCIA) is C = 0.360
Subarea runoff = 2.560(CFS)
Total initial stream area = 1.290 (Ac.)

++++++++++++
Process from Point/Station 102.000 to Point/Station 103.000
***x* TMPROVED CHANNEL TRAVEL TIME ***%

Upstream point elevation = 486 .000(Ft.)

Downstream point elevation = 479.000(Ft.)

Channel length thru subarea = 445 .000(Ft.)

Channel base width = 5.000(Ft.)

Slope or 'Z' of left channel bank = 20.000

Slope or 'Z' of right channel bank = 20.000

Estimated mean flow rate at midpoint of channel = 9.100 (CFS)
Manning's 'N' = 0.011

Maximum depth of channel = 2.000(Ft.)

Flow(g) thru subarea = 9.100(CFS)

Depth of flow = 0.211(Ft.), Average velocity = 4.671(Ft/s)
Channel flow top width = 13.448(Ft.)

Flow Velocity = 4.67(Ft/s)

Travel time = 1.59 min.

Time of concentration = 9.44 min.

Critical depth = 0.316(Ft.)

Adding area flow to channel

Rainfall intensity (I) = 4.896(In/Hr) for a 100.0 year storm
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.350

Decimal fraction soil group D = 0.650

[LOW DENSITY RESIDENTIAL ]

(1.0 DU/A or Less )

Impervious value, Ai = 0.100

Sub-Area C Value = 0.393

Rainfall intensity = 4.896(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for total area

(Q=KCIA) is C = 0.387 CA = 3.175

Subarea runoff = 12.984(CFS) for 6.906 (Ac.)

Total runoff = 15.544 (CFEFS) Total area = 8.196 (Ac.)
Depth of flow = 0.274(Ft.), Average velocity = 5.401(Ft/s)
Critical depth = 0.410(Ft.)

+++++++++++++
Process from Point/Station 103.000 to Point/Station 104.000
****x DTPEFLOW TRAVEL TIME (User specified size) ***%*

Upstream point/station elevation = 471.280(Ft.)
Downstream point/station elevation = 441 .420(Ft.)
Pipe length = 63.00(Ft.) Slope = 0.4740 Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 15.544 (CFS)
Given pipe size = 36.00(In.)

Calculated individual pipe flow = 15.544 (CFS)
Normal flow depth in pipe = 4.54(In.)

Flow top width inside pipe = 23.89(In.)

Critical Depth = 15.10(In.)

Pipe flow velocity = 30.13(Ft/s)

Travel time through pipe = 0.03 min.

Time of concentration (TC) = 9.48 min.

++++++++++++
Process from Point/Station 105.000 to Point/Station 104.000
***x* SUBAREA FLOW ADDITION ***%*

Rainfall intensity (I) = 4.884(In/Hr) for a 100.0 year storm
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
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Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

[LOW DENSITY RESIDENTIAL ]

(1.0 DU/A or Less )

Impervious value, Ai = 0.100

Sub-Area C Value = 0.410

Time of concentration = 9.48 min.

Rainfall intensity = 4.884(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for total area

(Q=KCIA) is C = 0.388 CA = 3.343

Subarea runoff = 0.784(CFS) for 0.410(Ac.)

Total runoff = 16.329 (CFS) Total area = 8.606 (Ac.)

R o o s o E i o o o o o B B B o 3
Process from Point/Station 106.000 to Point/Station 104.000
***x*x SUBAREA FLOW ADDITION ***%*

Rainfall intensity (I) = 4.884(In/Hr) for a 100.0 year storm
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.350

Decimal fraction soil group D = 0.650

[LOW DENSITY RESIDENTIAL ]

(1.0 DU/A or Less )

Impervious value, Ai = 0.100

Sub—-Area C Value = 0.393

Time of concentration = 9.48 min.

Rainfall intensity = 4.884(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for total area

(Q=KCIA) is C = 0.389 CA = 3.445

Subarea runoff = 0.498(CFS) for 0.260(Ac.)

Total runoff = 16.827(CFS) Total area = 8.866 (Ac.)
End of computations, total study area = 8.866 (Ac.)



6b. CivilD Post-Development Calculations



O 3O Ui WDN -

AN UTUIUTUIUTUIOTUTOTUT M D DS DD DD DREWWWWWWWWWWNNNNNNONNONNONNNNON R, PR R R RRP R PR e
O 0O IO U WNRPFP OWOWO-JOUPD WNDNEFPFOWW-JIOUPd WNREFP OWOWO-JIOHYU D WNDEFEF OWOW-JO U WNEFE OWOW-JIOYU ixWwWwND B O W

San Diego County Rational Hydrology Program
CIVILCADD/CIVILDESIGN Engineering Software, (c)1991-2019 Version 9.1
Rational method hydrology program based on

San Diego County Flood Control Division 2003 hydrology manual
Rational Hydrology Study Date: 12/03/21

21052 Q100 POST GROUP1

Fkkkkkkkk Hydrology Study Control Information ***k%xkkx%

Program License Serial Number 6332

Rational hydrology study storm event year is 100.0
English (in-1lb) input data Units used

Map data precipitation entered:

6 hour, precipitation(inches) = 2.800
24 hour precipitation(inches) = 5.000
P6/P24 = 56.0%

San Diego hydrology manual 'C' values used

++++++++++++
Process from Point/Station 101.000 to Point/Station 102.000
**k*x*x TNITIAL AREA EVALUATION ***%*

.000
.000

Decimal fraction soil group A
Decimal fraction soil group B
Decimal fraction soil group C .000

Decimal fraction soil group D .000

[INDUSTRIAL area type ]
(General Industrial )

Impervious value, Ai = 0.950

Sub-Area C Value = 0.870

Initial subarea total flow distance = 89.000(Ft.)
Highest elevation = 488.120(Ft.)

Lowest elevation = 487.790(Ft.)
Elevation difference = 0.330(Ft.) Slope = 0.371 %
Top of Initial Area Slope adjusted by User to 1.000 %

INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:

The maximum overland flow distance is 60.00 (Ft)

for the top area slope value of 1.00 %, in a development type of
General Industrial

In Accordance With Figure 3-3

Initial Area Time of Concentration = 3.21 minutes

TC = [1.8*(1.1-C)*distance(Ft.)".5)/(% slope”(1/3)]

TC = [1.8*(1.1-0.8700)*( 60.000".5)/( 1.0007(1/3) 1= 3.21
Calculated TC of 3.207 minutes is less than 5 minutes,

resetting TC to 5.0 minutes for rainfall intensity calculations
Rainfall intensity (I) = 7.377(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.870
Subarea runoff = 0.578 (CF'S)

Total initial stream area = 0.090(Ac.)

]
— o oo

++++++++++++
Process from Point/Station 102.000 to Point/Station 102.100
***x* TRREGULAR CHANNEL FLOW TRAVEL TIME ***%
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Estimated mean flow rate at midpoint of channel = 2.301(CFS)
Depth of flow = 0.285(Ft.), Average velocity = 1.682(Ft/s)
***x*x*k** Trregular Channel Data ****kxkkkkkx

Information entered for subchannel number 1

Point number 'X' coordinate 'Y' coordinate
1 0.00 0.50
2 28.75 0.12
3 30.25 0.00
4 30.25 0.50
Manning's 'N' friction factor = 0.015
Sub—-Channel flow = 2.301(CFS)
! ! flow top width = 13.985(Ft.)
! ! velocity= 1.682(Ft/s)
' ' area = 1.368(Sg.Ft)
! ! Froude number = 0.948
Upstream point elevation = 487.790(Ft.)
Downstream point elevation = 483.580(Ft.)
Flow length = 640.000(Ft.)
Travel time = 6.34 min.
Time of concentration = 9.55 min.
Depth of flow = 0.285(Ft.)
Average velocity = 1.682(Ft/s)
Total irregular channel flow = 2.301(CFS)
Irregular channel normal depth above invert elev. = 0.285(Ft.)
Average velocity of channel(s) = 1.682(Ft/s)
Adding area flow to channel
Rainfall intensity (I) = 4.861(In/Hr) for a 100.0 year storm
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000
[INDUSTRIAL area type ]
(General Industrial )
Impervious value, Ai = 0.950
Sub-Area C Value = 0.870
Rainfall intensity = 4.861(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for total area
(Q=KCIA) is C = 0.870 CA = 0.810
Subarea runoff = 3.359(CFS) for 0.841 (Ac.)
Total runoff = 3.937(CFS) Total area = 0.931(Ac.)
Depth of flow = 0.329(Ft.), Average velocity = 1.916(Ft/s)

+++++++++++++
Process from Point/Station 102.100 to Point/Station 102.100
***k* CONFLUENCE OF MINOR STREAMS ***%*

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 0.931(Ac.)

Runoff from this stream = 3.937(CFS)
Time of concentration = 9.55 min.
Rainfall intensity = 4.861(In/Hr)

++++++++++++
Process from Point/Station 112.000 to Point/Station 113.000
**k*x*x TNITIAL AREA EVALUATION ***%

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000

[INDUSTRIAL area type ]
(General Industrial )

Impervious value, Ai = 0.950

Sub-Area C Value = 0.870
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Initial subarea total flow distance = 50.000(Ft.)

Highest elevation = 532.980(Ft.)
Lowest elevation = 532.760(Ft.)
Elevation difference = 0.220(Ft.) Slope = 0.440 %

Top of Initial Area Slope adjusted by User to 0.500 %

INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:

The maximum overland flow distance is 50.00 (Ft)

for the top area slope value of 0.50 %, in a development type of
General Industrial

In Accordance With Figure 3-3

Initial Area Time of Concentration = 3.69 minutes

TC = [1.8*(1.1-C)*distance(Ft.)".5)/(% slope”(1/3)]

TC = [1.8*%(1.1-0.8700)*( 50.000".5)/( 0.500"~(1/3) 1= 3.69
Calculated TC of 3.688 minutes is less than 5 minutes,
resetting TC to 5.0 minutes for rainfall intensity calculations

Rainfall intensity (I) = 7.377(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.870
Subarea runoff = 1.412(CFS)

Total initial stream area = 0.220(Ac.)

R o o B R S o i o o R RO e E S
Process from Point/Station 113.000 to Point/Station 104.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%

Estimated mean flow rate at midpoint of channel = 3.854(CFS)
Depth of flow = 0.138(Ft.), Average velocity = 1.008(Ft/s)
***x*x*k** Trregular Channel Data **¥*kxkkkkkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 0.55
2 110.00 0.00
3 205.00 0.47
Manning's 'N' friction factor = 0.015
Sub-Channel flow = 3.854(CFS)
! ! flow top width = 55.304(Ft.)
! ! velocity= 1.008(Ft/s)
' ' area = 3.823(Sq.Ft)
' ' Froude number = 0.676
Upstream point elevation = 532.760(Ft.)
Downstream point elevation = 531.720(Ft.)
Flow length = 285.000(Ft.)
Travel time = 4.71 min.
Time of concentration = 8.40 min.
Depth of flow = 0.138(Ft.)
Average velocity = 1.008(Ft/s)
Total irregular channel flow = 3.854(CFS)
Irregular channel normal depth above invert elev. = 0.138(Ft.)
Average velocity of channel(s) = 1.008(Ft/s)
Adding area flow to channel
Rainfall intensity (I) = 5.279(In/Hr) for a 100.0 year storm
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000
[INDUSTRIAL area type ]
(General Industrial )
Impervious value, Ai = 0.950
Sub-Area C Value = 0.870
Rainfall intensity = 5.279(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for total area
(Q=KCIA) is C = 0.870 CA = 1.182
Subarea runoff = 4.829(CFS) for 1.139(Ac.)
Total runoff = 6.241(CFS) Total area = 1.359(Ac.)
Depth of flow = 0.166(Ft.), Average velocity = 1.137(Ft/s)



208

209 ++++++++++++++++++++++H++H+HHHHHHHHH A
210 Process from Point/Station 104.000 to Point/Station 102.200
211 *%*** TRREGULAR CHANNEL FLOW TRAVEL TIME ****

212

213 Estimated mean flow rate at midpoint of channel = 6.997(CFS)
214 Depth of flow = 0.217(Ft.), Average velocity = 7.094(Ft/s)
215 ******* Trregular Channel Data ***kkkkkki*

216

217 Information entered for subchannel number 1

218 Point number 'X'" coordinate 'Y' coordinate

219 1 0.00 0.50

220 2 0.00 0.00

221 3 1.50 0.13

222 4 130.50 0.77

223 5 130.50 1.27

224 Manning's 'N' friction factor = 0.016

225

226 Sub-Channel flow = 6.997(CFS)

227 ! ! flow top width = 18.989(Ft.)

228 ! ! velocity= 7.094(Ft/s)

229 ' ' area = 0.986(Sg.Ft)

230 ' ' Froude number = 5.485

231

232 Upstream point elevation = 531.720(Ft.)

233 Downstream point elevation = 482 .810(Ft.)

234 Flow length = 160.000(Ft.)

235 Travel time = 0.38 min.

236 Time of concentration = 8.78 min.

237 Depth of flow = 0.217(Ft.)

238 Average velocity = 7.094(Ft/s)

239 Total irregular channel flow = 6.997(CFS)

240 Irregular channel normal depth above invert elev. = 0.217(Ft.)
241 Average velocity of channel(s) = 7.094(Ft/s)

242 Adding area flow to channel

243 Rainfall intensity (I) = 5.132(In/Hr) for a 100.0 year storm
244 Decimal fraction soil group A = 0.000

245 Decimal fraction soil group B = 0.000

246 Decimal fraction soil group C = 0.000

247 Decimal fraction soil group D = 1.000

248 [INDUSTRIAL area type ]

249 (General Industrial )

250 Impervious value, Ai = 0.950

251 Sub-Area C Value = 0.870

252 Rainfall intensity = 5.132(In/Hr) for a 100.0 year storm
253 Effective runoff coefficient used for total area

254 (Q=KCIA) is C = 0.870 CA = 1.500

255 Subarea runoff = 1.456 (CFS) for 0.365(Ac.)

256 Total runoff = 7.697(CES) Total area = 1.724 (Ac.)
257 Depth of flow = 0.221(Ft.), Average velocity = 7.253(Ft/s)
258

259

260 ++++++++++++++++++++++H+H+H+HHHHHHHHH A
261 Process from Point/Station 102.100 to Point/Station 102.100
262 ***k* CONFLUENCE OF MINOR STREAMS ***%*

263

264 Along Main Stream number: 1 in normal stream number 2

265 Stream flow area = 1.724 (Ac.)

266 Runoff from this stream = 7.697(CES)

267 Time of concentration = 8.78 min.

268 Rainfall intensity = 5.132(In/Hr)

269 Summary of stream data:

270

271 Stream Flow rate TC Rainfall Intensity

272 No. (CFS) (min) (In/Hr)

273

274

275 1 3.937 9.55 4.861

276 2 7.697 8.78 5.132
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QOmax (1) =

1.000 * 1.000 * 3.937) +

0.947 * 1.000 * 7.697) + = 11.228
Qmax (2) =

1.000 * 0.919 * 3.937) +

1.000 * 1.000 * 7.697) + = 11.317

Total of 2 streams to confluence:
Flow rates before confluence point:

3.937 7.697
Maximum flow rates at confluence using above data:
11.228 11.317
Area of streams before confluence:
0.931 1.724
Results of confluence:
Total flow rate = 11.317(CFS)
Time of concentration = 8.777 min.

Effective stream area after confluence 2.655(Ac.)

R o R S E o i o o o o L O R S R R o 3
Process from Point/Station 102.200 to Point/Station 103.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%

Estimated mean flow rate at midpoint of channel = 12.922(CFS)
Depth of flow = 0.342(Ft.), Average velocity = 2.611(Ft/s)
**x*x*k** Trregular Channel Data **¥*kxkkkkkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 0.50
2 0.00 0.00
3 1.50 0.13
4 130.50 0.77
5 130.50 1.27
Manning's 'N' friction factor = 0.016
Sub-Channel flow = 12.923(CFS)

! ! flow top width = 44,249 (Ft.)

! ! velocity= 2.611(Ft/s)

' ' area = 4.949(Sg.Ft)

' ' Froude number = 1.376
Upstream point elevation = 482 .810(Ft.)
Downstream point elevation = 480.290(Ft.)
Flow length = 170.000(Ft.)

Travel time = 1.09 min.

Time of concentration = 9.86 min.

Depth of flow = 0.342(Ft.)

Average velocity = 2.611(Ft/s)

Total irregular channel flow = 12.922(CFS)

Irregular channel normal depth above invert elev. = 0.342(Ft.)
Average velocity of channel(s) = 2.611(Ft/s)

Adding area flow to channel

Rainfall intensity (I) = 4.760(In/Hr) for a 100.0 year storm
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.800

Decimal fraction soil group D = 0.200

[INDUSTRIAL area type ]

(General Industrial )

Impervious value, Ai = 0.950

Sub—-Area C Value = 0.870

Rainfall intensity = 4.760(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for total area

(Q=KCIA) is C = 0.870 CA = 3.041

Subarea runoff = 3.158(CFS) for 0.840 (Ac.)

Total runoff = 14.474(CFS) Total area = 3.495(Ac.)

Depth of flow = 0.352(Ft.), Average velocity = 2.685(Ft/s)
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++++++++++++
Process from Point/Station 103.000 to Point/Station 103.000
***k* CONFLUENCE OF MINOR STREAMS ***%*

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 3.495(Ac.)

Runoff from this stream = 14.474(CFES)
Time of concentration = 9.86 min.
Rainfall intensity = 4.760(In/Hr)

++++++++++++
Process from Point/Station 201.000 to Point/Station 202.000
**k*x*x TNITIAL AREA EVALUATION ***%*

.000
.000

Decimal fraction soil group A
Decimal fraction soil group B
Decimal fraction soil group C .000
Decimal fraction soil group D .000
[INDUSTRIAL area type ]
(General Industrial )
Impervious value, Ai = 0.950
Sub-Area C Value = 0.870
Initial subarea total flow distance = 57.000(Ft.)
Highest elevation = 488.460(Ft.)
Lowest elevation = 488.270(Ft.)
Elevation difference = 0.190(Ft.) Slope = 0.333 %
Top of Initial Area Slope adjusted by User to 1.000 %
INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:
The maximum overland flow distance is 60.00 (Ft)
for the top area slope value of 1.00 %, in a development type of
General Industrial
In Accordance With Figure 3-3
Initial Area Time of Concentration = 3.21 minutes
TC = [1.8*(1.1-C)*distance(Ft.)".5)/(% slope”(1/3)]
TC = [1.8*(1.1-0.8700)*( 60.000".5)/( 1.000~(1/3) 1= 3.21
Calculated TC of 3.207 minutes is less than 5 minutes,
resetting TC to 5.0 minutes for rainfall intensity calculations
Rainfall intensity (I) = 7.377(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.870
Subarea runoff = 0.578 (CF'S)
Total initial stream area = 0.090(Ac.)

]
— o oo

+++++++++++++
Process from Point/Station 202.000 to Point/Station 103.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%

Estimated mean flow rate at midpoint of channel = 4.307(CFS)
Depth of flow = 0.295(Ft.), Average velocity = 2.297(Ft/s)
**x*xk** Trregular Channel Data **¥*kxkkkkkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 0.41
2 28.75 0.12
3 30.25 0.00
4 30.25 0.50
Manning's 'N' friction factor = 0.015
Sub—-Channel flow = 4.307(CFS)
! ! flow top width = 18.875(Ft.)
! ! velocity= 2.297(Ft/s)
' ' area = 1.875(Sg.Ft)
' ' Froude number = 1.284

Upstream point elevation = 488.270(Ft.)



415 Downstream point elevation = 480.290(Ft.)

416 Flow length = 669.000(Ft.)

417 Travel time = 4.85 min.

418 Time of concentration = 8.06 min.

419 Depth of flow = 0.295(Ft.)

420 Average velocity = 2.297(Ft/s)

421 Total irregular channel flow = 4.307(CFS)

422 Irregular channel normal depth above invert elev. = 0.295(Ft.)
423 Average velocity of channel(s) = 2.297(Ft/s)

424 Adding area flow to channel

425 Rainfall intensity (I) = 5.421(In/Hr) for a 100.0 year storm
426 Decimal fraction soil group A = 0.000

427 Decimal fraction soil group B = 0.000

428 Decimal fraction soil group C = 0.850

429 Decimal fraction soil group D = 0.150

430 [INDUSTRIAL area type ]

431 (General Industrial )

432 Impervious value, Ai = 0.950

433 Sub-Area C Value = 0.870

434 Rainfall intensity = 5.421(In/Hr) for a 100.0 year storm
435 Effective runoff coefficient used for total area

436 (Q=KCIA) is C = 0.870 CA = 1.470

437 Subarea runoff = 7.393(CFS) for 1.600(Ac.)

438 Total runoff = 7.971(CFS) Total area = 1.690(Ac.)

439 Depth of flow = 0.347(Ft.), Average velocity = 2.670(Ft/s)

440

441

442 +++++++++++++++++++++++++H+HHHHHHHHHHH A
443 Process from Point/Station 103.000 to Point/Station 103.000
444 ***k* CONFLUENCE OF MINOR STREAMS ***%*

445

446 Along Main Stream number: 1 in normal stream number 2

447 Stream flow area = 1.690(Ac.)

448 Runoff from this stream = 7.971 (CFS)

449 Time of concentration = 8.06 min.

450 Rainfall intensity = 5.421(In/Hr)

451

452

453 +++++++++++++++++++++++++H+HHHHHHHHHHH A
454 Process from Point/Station 114.000 to Point/Station 115.000
455 ***k* TNITIAL AREA EVALUATION ***%*

456

457 Decimal fraction soil group A = 0.000

458 Decimal fraction soil group B = 0.000

459 Decimal fraction soil group C = 0.500

460 Decimal fraction soil group D = 0.500

461 [INDUSTRIAL area type ]

462 (General Industrial )

463 Impervious value, Ai = 0.950

464 Sub-Area C Value = 0.870

465 Initial subarea total flow distance = 50.000(Ft.)

466 Highest elevation = 532.980(Ft.)

467 Lowest elevation = 532.760(Ft.)

468 Elevation difference = 0.220(Ft.) Slope = 0.440 %

469 Top of Initial Area Slope adjusted by User to 0.500 %

470 INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:

471 The maximum overland flow distance is 50.00 (Ft)

472 for the top area slope value of 0.50 %, in a development type of
473 General Industrial

474 In Accordance With Figure 3-3

475 Initial Area Time of Concentration = 3.69 minutes

476 TC = [1.8*(1.1-C)*distance(Ft.)".5)/(% slope”(1/3)]

477 TC = [1.8*(1.1-0.8700)*( 50.000".5)/( 0.500"~(1/3) 1= 3.69

478 Calculated TC of 3.688 minutes is less than 5 minutes,

479 resetting TC to 5.0 minutes for rainfall intensity calculations
480 Rainfall intensity (I) = 7.377(In/Hr) for a 100.0 year storm
481 Effective runoff coefficient used for area (Q=KCIA) is C = 0.870
482 Subarea runoff = 1.540(CFS)

483 Total initial stream area = 0.240(Ac.)
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+H+++
Process from Point/Station 115.000 to Point/Station 105.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%

Estimated mean flow rate at midpoint of channel = 2.437(CFS)
Depth of flow = 0.220(Ft.), Average velocity = 0.251(Ft/s)
**k*x*k** Trregular Channel Data **¥*kxkkkkkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 0.44
2 87.00 0.00
3 205.00 0.59

Manning's 'N' friction factor = 0.016

Sub-Channel flow = 2.437(CFS)
' ! flow top width = 88.119(Ft.)
! ! velocity= 0.251(Ft/s)
' ' area = 9.706(Sg.Ft)
' ' Froude number = 0.133

Upstream point elevation = 532.760(Ft.)
Downstream point elevation = 532.720(Ft.)
Flow length = 289.000(Ft.)

Travel time = 19.18 min.

Time of concentration = 22.87 min.

Depth of flow = 0.220(Ft.)

Average velocity = 0.251(Ft/s)

Total irregular channel flow = 2.437(CFS)
Irregular channel normal depth above invert elev. = 0.220(Ft.)

Average velocity of channel(s) = 0.251(Ft/s)
Adding area flow to channel

Rainfall intensity (I) = 2.767(In/Hr) for a 100.0 year storm
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.800

Decimal fraction soil group D = 0.200

[INDUSTRIAL area type ]

(General Industrial )

Impervious value, Ai = 0.950

Sub-Area C Value = 0.870

Rainfall intensity = 2.767(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for total area

(Q=KCIA) is C = 0.870 CA = 1.181

Subarea runoff = 1.726 (CFS) for 1.117(Ac.)

Total runoff = 3.266(CFS) Total area = 1.357(Ac.)
Depth of flow = 0.246(Ft.), Average velocity = 0.270(Ft/s)

+H+++ R+
Process from Point/Station 105.000 to Point/Station 103.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%

Depth of flow = 0.211(Ft.), Average velocity = 8.325(Ft/s)
**x*kk** Trregular Channel Data **¥*kxkkkkkx

Information entered for subchannel number 1

Point number 'X' coordinate 'Y' coordinate
1 0.00 0.50
2 0.00 0.00
3 1.50 0.13
4 148.50 2.92
5 148.50 3.42
Manning's 'N' friction factor = 0.016
Sub-Channel flow = 3.266 (CFS)

! ! flow top width = 5.772(Ft.)



553 ' ' velocity= 8.325(Ft/s)

554 ' ' area = 0.392(Sg.Ft)

555 ' ' Froude number = 5.628

556

557 Upstream point elevation = 531.720(Ft.)

558 Downstream point elevation = 480.290(Ft.)

559 Flow length = 169.000(Ft.)

560 Travel time = 0.34 min.

561 Time of concentration = 23.21 min.

562 Depth of flow = 0.211(Ft.)

563 Average velocity = 8.325(Ft/s)

564 Total irregular channel flow = 3.266 (CFS)

565 Irregular channel normal depth above invert elev. = 0.211(Ft.)
566 Average velocity of channel(s) = 8.325(Ft/s)

567

568

569 ++++++++++++++++++++++H+H+H+HHHHHHHHH A
570 Process from Point/Station 103.000 to Point/Station 103.000
571 ***k* CONFLUENCE OF MINOR STREAMS ***%*

572

573 Along Main Stream number: 1 in normal stream number 3
574 Stream flow area = 1.357(Ac.)

575 Runoff from this stream = 3.266 (CFS)

576 Time of concentration = 23.21 min.

577 Rainfall intensity = 2.741 (In/Hr)

578 Summary of stream data:

579

580 Stream Flow rate TC Rainfall Intensity
581 No. (CFS) (min) (In/Hr)

582

583

584 1 14.474 9.86 4.760

585 2 7.971 8.06 5.421

586 3 3.266 23.21 2.741

587 Qmax (1) =

588 1.000 * 1.000 * 14.474) +

589 0.878 * 1.000 * 7.971) +

590 1.000 * 0.425 * 3.266) + = 22.861

591 Qmax (2) =

592 1.000 * 0.817 * 14.474) +

593 1.000 * 1.000 * 7.971) +

594 1.000 * 0.347 * 3.266) + = 20.937

595 Qmax (3) =

596 0.576 * 1.000 * 14.474) +

597 0.506 * 1.000 * 7.971) +

598 1.000 * 1.000 * 3.266) + = 15.629

599

600 Total of 3 streams to confluence:

601 Flow rates before confluence point:

602 14.474 7.971 3.266

603 Maximum flow rates at confluence using above data:

604 22.861 20.937 15.629

605 Area of streams before confluence:

606 3.495 1.690 1.357

607 Results of confluence:

608 Total flow rate = 22.861(CFS)

609 Time of concentration = 9.862 min.

610 Effective stream area after confluence = 6.542 (Ac.)
611

612

613 ++++++++++++++++++++++H+H+H+HHHHHHHHH A
614 Process from Point/Station 103.000 to Point/Station 106.000
615 ****x DTPEFLOW TRAVEL TIME (User specified size) ***%*

616

617 Upstream point/station elevation = 477.000(Ft.)

618 Downstream point/station elevation = 476 .800(Ft.)

619 Pipe length = 20.00(Ft.) Slope = 0.0100 Manning's N = 0.013
620 No. of pipes = 1 Required pipe flow = 22.861(CFS)

621 Given pipe size = 18.00(In.)
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NOTE: Normal flow is pressure flow in user selected pipe size.
The approximate hydraulic grade line above the pipe invert is
4.645(Ft.) at the headworks or inlet of the pipe(s)

Pipe friction loss = 0.947(Ft.)

Minor friction loss = 3.898(Ft.) K-factor = 1.50
Pipe flow velocity = 12.94(Ft/s)

Travel time through pipe = 0.03 min.

Time of concentration (TC) = 9.89 min.

+++++++++++++
Process from Point/Station 106.000 to Point/Station 106.100
****x DTPEFLOW TRAVEL TIME (User specified size) ***%*

Upstream point/station elevation = 476 .800(Ft.)

Downstream point/station elevation = 472.870(Ft.)

Pipe length = 144.00(Ft.) Slope = 0.0273 Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 22.861(CFS)

Given pipe size = 18.00(In.)

NOTE: Normal flow is pressure flow in user selected pipe size.
The approximate hydraulic grade line above the pipe invert is
6.787(Ft.) at the headworks or inlet of the pipe(s)

Pipe friction loss = 6.818(Ft.)

Minor friction loss = 3.898(Ft.) K-factor = 1.50
Pipe flow velocity = 12.94(Ft/s)

Travel time through pipe = 0.19 min.

Time of concentration (TC) = 10.07 min.

++++++++++++
Process from Point/Station 106.100 to Point/Station 107.000
****x DTPEFLOW TRAVEL TIME (User specified size) ***%*

Upstream point/station elevation = 472.830(Ft.)
Downstream point/station elevation = 471.610(Ft.)
Pipe length = 109.00(Ft.) Slope = 0.0112 Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 22.861(CFS)
Given pipe size = 36.00(In.)

Calculated individual pipe flow = 22.861(CFS)
Normal flow depth in pipe = 14.10(In.)

Flow top width inside pipe = 35.14(In.)

Critical Depth = 18.48(In.)

Pipe flow velocity = 8.91(Ft/s)

Travel time through pipe = 0.20 min.

Time of concentration (TC) = 10.28 min.

++++++++++++
Process from Point/Station 107.000 to Point/Station 108.000
****x DTPEFLOW TRAVEL TIME (User specified size) ***%*

Upstream point/station elevation = 471.280(Ft.)
Downstream point/station elevation = 441 .420(Ft.)
Pipe length = 63.00(Ft.) Slope = 0.4740 Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 22.861(CFS)
Given pipe size = 36.00(In.)

Calculated individual pipe flow = 22.861(CFS)
Normal flow depth in pipe = 5.46 (In.)

Flow top width inside pipe = 25.83(In.)

Critical Depth = 18.48(In.)

Pipe flow velocity = 33.80(Ft/s)

Travel time through pipe = 0.03 min.

Time of concentration (TC) = 10.31 min.

++++++++++++
Process from Point/Station 117.000 to Point/Station 108.000
***x* SUBAREA FLOW ADDITION ***%*
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Rainfall intensity (I) = 4.626(In/Hr) for a 100.0 year storm
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

[LOW DENSITY RESIDENTIAL ]

(1.0 DU/A or Less )

Impervious value, Ai = 0.100

Sub-Area C Value = 0.410

Time of concentration = 10.31 min.

Rainfall intensity = 4.626(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for total area

(Q=KCIA) is C = 0.853 CA = 5.794

Subarea runoff = 3.942(CFS) for 0.249 (Ac.)

Total runoff = 26.803 (CFS) Total area = 6.791 (Ac.)

++++++++++++
Process from Point/Station 118.000 to Point/Station 108.000
***x*x SUBAREA FLOW ADDITION ***%*

Rainfall intensity (I) = 4.626(In/Hr) for a 100.0 year storm
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.500

Decimal fraction soil group D = 0.500

[LOW DENSITY RESIDENTIAL ]

(1.0 DU/A or Less )

Impervious value, Ai = 0.100

Sub—-Area C Value = 0.385

Time of concentration = 10.31 min.

Rainfall intensity = 4.626(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for total area

(Q=KCIA) is C = 0.846 CA = 5.835

Subarea runoff = 0.192(CFS) for 0.108 (Ac.)

Total runoff = 26.996 (CFS) Total area = 6.899 (Ac.)

++++++++++++
Process from Point/Station 108.000 to Point/Station 108.000
**k*x*x o HOUR HYDROGRAPH ***%*

+H+++
Hydrograph Data — Section 6, San Diego County Hydrology manual, June 2003

Time of Concentration = 10.31

Basin Area = 6.90 Acres

6 Hour Rainfall = 2.800 Inches

Runoff Coefficient = 0.846

Peak Discharge = 27.00 CFS

Time (Min) Discharge (CFEFS)

0 0.000
10 0.978
20 0.996
30 1.035
40 1.056
50 1.102
60 1.126
70 1.180
80 1.210
90 1.276
100 1.312
110 1.393
120 1.439
130 1.543
140 1.603
150 1.742
160 1.824



760 170 2.023

761 180 2.145

762 190 2.459

763 200 2.667

764 210 3.259

765 220 3.712

766 230 5.451

767 240 7.680

768 250 26.996

769 260 4.372

770 270 2.925

771 280 2.289

772 290 1.917

773 300 1.669

774 310 1.488

775 320 1.351

776 330 1.242

777 340 1.153

778 350 1.078

779 360 1.015

780 370 0.960

781 ++++++++++++++++++++++H+H+H+HHHHHHHHH A
782 6 —HOUR S TORM

783 Runoff Hydrograph

784

785 Hydrograph in 1 Minute intervals ((CFS))

786

787

788 Time (h+m) Volume Ac.Ft Q(CFS) O 6.7 13.5 20.2
789

790 0+ 0 0.0000 0.00 ©Q | I I
791 0+ 1 0.0001 0.10 Q | |

792 0+ 2 0.0004 0.20 Q | |

793 0+ 3 0.0008 0.29 Q | I I
794 0+ 4 0.0013 0.39 0 [ I I
795 0+ 5 0.0020 0.49 Q | |

796 0+ 6 0.0028 0.59 Q | [

797 o+ 7 0.0038 0.68 VQ | |

798 0+ 8 0.0048 0.78 VQ | |

799 0+ 9 0.0061 0.88 VQ | |

800 0+10 0.0074 0.98 VQ | |

801 0+11 0.0088 0.98 VQ | |

802 0+12 0.0101 0.98 VQ | |

803 0+13 0.0115 0.98 VQ | |

804 0+14 0.0128 0.98 VQ | |

805 0+15 0.0142 0.99 VQ | |

806 0+16 0.0155 0.99 VQ | |

807 0+17 0.0169 0.99 VQ | |

808 0+18 0.0183 0.99 VQ | |

809 0+19 0.0196 0.99 VQ | |

810 0420 0.0210 1.00 VQ | |

811 0+21 0.0224 1.00 VQ | |

812 0+22 0.0238 1.00 VQ | |

813 0+23 0.0252 1.01 VQ | |

814 0+24 0.0265 1.01 VQ | |

815 0+25 0.0279 1.02 VQ | |

816 0+26 0.0294 1.02 VQ | |

817 0+27 0.0308 1.02 VQ | |

818 0+28 0.0322 1.03 VQ | |

819 0429 0.0336 1.03 VQ | |

820 0430 0.0350 1.03 19 | | |
821 0+31 0.0364 1.04 ]9 | | |
822 0+32 0.0379 1.04 ]9 | | |
823 0+33 0.0393 1.04 ]9 | | |
824 0+34 0.0408 1.04 ]9 | | |
825 0435 0.0422 1.05 19 | | |
826 0+36 0.0436 1.05 19 | | |
827 0+37 0.0451 1.05 19 | | |
828 0+38 0.0465 1.05 19 | | |
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.1696
L1716
.1735
.1755
L1774
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.3020
.3048
.3076
.3105
.3133
.3162
.3191
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.38
.38
.39
.40
.40
.41
.41
.42
.42
.43
.43
.43
.44
.45
.46
.47
.48
.49
.50
.51
.52
.53
.54
.55
.55
.56
.57
.57
.58
.58
.59
.60
.60
.62
.63
.64
.66
.67
.69
.70
.71
.73
.74
.75
.76
LT
LT
.78
.79
.80
.81
.82
.82
.84
.86
.88
.90
.92
.94
.96
.98
.00
.02
.04
.05
.06
.07
.08
.10
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967
968
969
970
971
972
973
974
975
976
977
978
979
980
981
982
983
984
985
986
987
988
989
990
991
992
993
994
995
996
997
998
999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035

2457
2458
2459
3+
3+
3+
3+
3+
3+
3+
3+
3+
3+
3410
3411
3412
3413
3+14
3415
3+16
3417
3+418
3419
3420
3421
3422
3423
3424
3425
3426
3427
3428
3429
3430
3431
3432
3433
3434
3435
3436
3437
3438
3439
3440
3441
3442
3443
3+44
3445
3+46
3447
3+48
3449
3450
3451
3452
3453
3454
3455
3456
3457
3458
3459
4+ 0
44
44
44
44
44

O ~JO0 U W O

Nej

g W N

[eNeoNoNoNoNoRoNolNoloNoloNoNolNoNoloNoBoloNoNoNoBoloNoloNoNoNoNoloNoNoloNoloNoBoNoNoloNoNolNolNoloNoNoNolNoloNoloNoNoloNoNoNolNoloNoNoNoNoleNolNe)

.3220
.3249
.3278
.3308
.3338
.3368
.3399
.3431
.3462
.3494
.3527
.3560
.3593
.3627
.3661
.3696
L3731
.3766
.3801
.3837
.3872
.3909
.3945
.3982
L4019
.4058
L4097
L4137
L4178
L4219
L4262
.4305
.4349
.4394
.4439
.4486
.4532
.4580
.4628
.4676
L4726
L4776
.4826
L4877
L4931
.4987
.5045
.5106
.5169
.5234
.5302
.5372
.5445
.5520
.5598
.5680
.5764
.5851
.5942
.6035
.6132
.6231
.6334
.6440
.6572
L6731
L6917
L7129
.7368
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.11
.12
.13
.15
.18
.21
.24
.27
.30
.33
.37
.40
.43
.46
.48
.50
.52
.54
.56
.58
.60
.63
.65
.67
.73
.79
.84
.90
.96
.02
.08
.14
.20
.26
.30
.35
.40
.44
.49
.53
.58
.62
.67
.71
.89
.06
.23
.41
.58
.76
.93
.10
.28
.45
.67
.90
.12
.34
.57
.79
.01
.23
.46
.68
.61
.54
.47
.41
.34
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1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104

4+
4+
4+
44 9
4410
4411
4412
4413
4414
4415
4416
4417
4418
4419
4420
4421
4422
4423
4424
4425
4426
4427
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4430
4431
4432
4433
4434
4435
4436
4437
4438
4439
4440
4441
4442
4443
4444
4445
4446
4447
4448
4449
4450
4451
4452
4453
4454
4455
4456
4457
4458
4459
5+
5+
5+
5+
5+
5+
5+
5+
5+
5+
5410
5+11
5412
5413
5+14
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. 7633
. 7925
.8244
.8589
.8961
.9302
L9611
.9890
.0137
.0353
.0538
.0691
.0814
.0905
.0966
.1024
.1080
.1134
.1187
L1237
.1285
.1331
.1376
.1418
.1458
.1498
.1536
.1574
L1611
.1647
.1682
L1716
.1749
.1781
.1813
.1844
.1874
.1904
.1934
.1963
L1991
.2019
.2047
.2074
.2100
.2126
.2152
L2177
L2202
L2227
.2251
L2275
.2299
L2322
.2345
.2368
.2390
.2413
.2435
.2456
.2478
.2499
.2520
.2541
.2561
.2582
.2602
L2622
.2642
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.27
.20
.13
.06
.00
.73
.47
.21
.95
.68
.42
.16
.90
.63
.37
.23
.08
.94
.79
.65
.50
.36
.21
.07
.93
.86
.80
.73
.67
.61
.54
.48
.42
.35
.29
.25
.21
.18
.14
.10
.07
.03
.99
.95
.92
.89
.87
.84
.82
.79
LT
.74
.72
.69
.67
.65
.63
.61
.60
.58
.56
.54
.52
.51
.49
.47
.46
.45
.43

OOOOOOOOOVIOOOOOIOIOIOIOIIIOOOO

jon oo oN ol ol ol ol ol Oh OR Of O ¢

10 10 10 0O OO

|oR OR ON©)

0 10 O

<< <<

IS <S<S<S <

<SS <<

<SS <<

<SS <

<S9SS <<

—_—_—__—_—_—_—_—__—_—_r—- - - - - - - t—_- - - - —_—_-_ —-_ _-_ _—_ —_ —_ _—_—_ —_ —_ —_—_—_- —_- —_- —_- —_- —_- —_- —_- —_- —_- - - - —_- - - —_- —_—-—_——_——_——_——_——— —_— — — — — ) = — — —



1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
1161
1162
1163
1164
1165
1166
1167
1168
1169

5+15
5416
5+17
5418
5419
5420
5421
5422
5423
5424
5425
5426
5427
5428
5429
5430
5431
5432
5433
5434
5435
5436
5437
5438
5439
5440
5+41
5442
5443
5+44
5+45
5+46
5+47
5448
5449
5450
5+51
5452
5453
5+54
5455
5456
5457
5458
5459
6+

6+

6+

6+

6+

6+

6+

6+

6+

6+

6+1
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.2661
.2680
.2700
L2719
L2737
.2756
L2774
L2793
.2811
.2829
.2847
.2865
.2882
.2899
L2917
.2934
.2951
.2968
.2984
.3001
.3018
.3034
.3050
.3066
.3082
.3098
.3114
.3130
.3145
.3161
.3176
.3191
.3206
.3221
.3236
.3251
.3266
.3281
.3295
.3310
.3324
.3338
.3353
.3367
.3381
.3395
.3409
.3423
.3436
.3450
.3464
L3477
.3491
.3504
.3517
.3531

(oo N e e e e e RN i i e e e e e e T e T i e e e e o e i e e e e e e e e e e e e e e e e e i i e e e e e e

.42
.41
.39
.38
.36
.35
.34
.33
.32
.31
.30
.29
.27
.26
.25
.24
.23
.22
.22
.21
.20
.19
.18
.17
.16
.15
.15
.14
.13
.12
.12
.11
.10
.09
.09
.08
.07
.07
.06
.05
.05
.04
.03
.03
.02
.01
.01
.00
.00
.99
.99
.98
.98
.97
.97
.96
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End of computations,

total study area

6.899 (Ac.)
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San Diego County Rational Hydrology Program
CIVILCADD/CIVILDESIGN Engineering Software, (c)1991-2019 Version 9.1
Rational method hydrology program based on

San Diego County Flood Control Division 2003 hydrology manual
Rational Hydrology Study Date: 12/03/21

21052 Q100 POST GROUP2

Fkkkkkkkk Hydrology Study Control Information ***k%xkkx%

Program License Serial Number 6332

Rational hydrology study storm event year is 100.0
English (in-1lb) input data Units used

Map data precipitation entered:

6 hour, precipitation(inches) = 2.800
24 hour precipitation(inches) = 5.000
P6/P24 = 56.0%

San Diego hydrology manual 'C' values used

++++++++++++
Process from Point/Station 108.000 to Point/Station 108.000
***x* JSER DEFINED FLOW INFORMATION AT A POINT ***%*

User specified 'C' value of 0.846 given for subarea

Rainfall intensity (I) = 4.626(In/Hr) for a 100.0 year storm
User specified values are as follows:

TC = 10.31 min. Rain intensity = 4.63(In/Hr)

Total area = 6.900(Ac.) Total runoff = 27.000 (CFS)

++++++++++++
Process from Point/Station 106.100 to Point/Station 106.100
***k* CONFLUENCE OF MINOR STREAMS ***%*

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 6.900 (Ac.)

Runoff from this stream = 27.000 (CEFS)
Time of concentration = 10.31 min.
Rainfall intensity = 4.626(In/Hr)

++++++++++++
Process from Point/Station 109.000 to Point/Station 110.000
**k*x*x TNITIAL AREA EVALUATION ***%

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

[LOW DENSITY RESIDENTIAL ]

(1.0 DU/A or Less )

Impervious value, Ai = 0.100

Sub—-Area C Value = 0.360

Initial subarea total flow distance = 70.000(Ft.)
Highest elevation = 560.000(Ft.)

Lowest elevation = 535.000(Ft.)



70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138

Elevation difference = 25.000(Ft.) Slope = 35.714 %

Top of Initial Area Slope adjusted by User to 1.000 %

INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:

The maximum overland flow distance is 70.00 (Ft)

for the top area slope value of 1.00 %, in a development type of
1.0 DU/A or Less

In Accordance With Figure 3-3

Initial Area Time of Concentration = 11.14 minutes

TC = [1.8*(1.1-C)*distance(Ft.)".5)/(% slope”(1/3)]

TC = [1.8*%(1.1-0.3600)*( 70.000".5)/( 1.000~(1/3)1= 11.14

Rainfall intensity (I) = 4.399(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.360

Subarea runoff = 0.127(CFS)

Total initial stream area = 0.080(Ac.)

++++++++++++
Process from Point/Station 110.000 to Point/Station 111.000
**** TRREGULAR CHANNEL FLOW TRAVEL TIME ***%

Estimated mean flow rate at midpoint of channel = 1.395(CFS)
Depth of flow = 0.573(Ft.), Average velocity = 4.253(Ft/s)
**x*x*k** Trregular Channel Data **¥*kxkkkkkx

Information entered for subchannel number 1

Point number 'X'" coordinate 'Y' coordinate
1 0.00 1.00
2 1.00 0.00
3 2.00 1.00

Manning's 'N' friction factor = 0.030

Sub-Channel flow = 1.395(CFS)
' ! flow top width = 1.145(Ft.)
! ! velocity= 4.253(Ft/s)
' ' area = 0.328(Sg.Ft)
' ' Froude number = 1.401

Upstream point elevation = 535.000(Ft.)
Downstream point elevation 491 .400(Ft.)
Flow length = 703.000(Ft.)

Travel time = 2.75 min.

Time of concentration = 13.90 min.

Depth of flow = 0.573(Ft.)

Average velocity = 4.253(Ft/s)

Total irregular channel flow = 1.395(CFS)
Irregular channel normal depth above invert elev. = 0.573(Ft.)

Average velocity of channel(s) = 4.253(Ft/s)
Adding area flow to channel

Rainfall intensity (I) = 3.815(In/Hr) for a 100.0 year storm
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

[LOW DENSITY RESIDENTIAL ]

(1.0 DU/A or Less )

Impervious value, Ai = 0.100

Sub-Area C Value = 0.360

Rainfall intensity = 3.815(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for total area

(Q=KCIA) is C = 0.360 CA = 0.684

Subarea runoff = 2.483(CFS) for 1.820 (Ac.)

Total runoff = 2.610(CFS) Total area = 1.900(Ac.)
Depth of flow = 0.724(Ft.), Average velocity = 4.974(Ft/s)

++++++++++++
Process from Point/Station 116.000 to Point/Station 111.000
***x* SUBAREA FLOW ADDITION ***%*




139 Rainfall intensity (I) = 3.815(In/Hr) for a 100.0 year storm
140 Decimal fraction soil group A = 0.000

141 Decimal fraction soil group B = 0.000

142 Decimal fraction soil group C = 0.500

143 Decimal fraction soil group D = 0.500

144 [LOW DENSITY RESIDENTIAL ]

145 (1.0 DU/A or Less )

146 Impervious value, Ai = 0.100

147 Sub—-Area C Value = 0.385

148 Time of concentration = 13.90 min.

149 Rainfall intensity = 3.815(In/Hr) for a 100.0 year storm
150 Effective runoff coefficient used for total area

151 (Q=KCIA) is C = 0.361 CA = 0.711

152 Subarea runoff = 0.101(CFS) for 0.069 (Ac.)

153 Total runoff = 2.711(CFS) Total area = 1.969 (Ac.)
154

155

156 ++++++++++++++++++++++4+++H+HHHHHHHHHHH A
157 Process from Point/Station 111.000 to Point/Station 106.100
158 ****x DTPEFLOW TRAVEL TIME (User specified size) ***%*

159

160 Upstream point/station elevation = 483.000(Ft.)

161 Downstream point/station elevation = 472.870(Ft.)

162 Pipe length = 483.00(Ft.) Slope = 0.0210 Manning's N = 0.013
163 No. of pipes = 1 Required pipe flow = 2.711(CFS)

le4 Given pipe size = 18.00(In.)

165 Calculated individual pipe flow = 2.711(CFEFS)

166 Normal flow depth in pipe = 5.14(In.)

167 Flow top width inside pipe = 16.26(In.)

168 Critical Depth = 7.50(In.)

169 Pipe flow velocity = 6.50(Ft/s)

170 Travel time through pipe = 1.24 min.

171 Time of concentration (TC) = 15.14 min.

172

173

174 +++++++++++++++++++++++++H+HHHHHHHHHHH A
175 Process from Point/Station 106.100 to Point/Station 106.100
176 ***k* CONFLUENCE OF MINOR STREAMS ***%*

177

178 Along Main Stream number: 1 in normal stream number 2

179 Stream flow area = 1.969 (Ac.)

180 Runoff from this stream = 2.711(CFS)

181 Time of concentration = 15.14 min.

182 Rainfall intensity = 3.611(In/Hr)

183 Summary of stream data:

184

185 Stream Flow rate TC Rainfall Intensity

186 No. (CFS) (min) (In/Hr)

187

188

189 1 27.000 10.31 4.626

190 2 2.711 15.14 3.611

191 Qmax (1) =

192 1.000 * 1.000 * 27.000) +

193 1.000 * 0.681 * 2.711) + = 28.846

194 Qmax (2) =

195 0.781 * 1.000 * 27.000) +

196 1.000 * 1.000 * 2.711) + = 23.787

197

198 Total of 2 streams to confluence:

199 Flow rates before confluence point:

200 27.000 2.711

201 Maximum flow rates at confluence using above data:

202 28.846 23.787

203 Area of streams before confluence:

204 6.900 1.969

205 Results of confluence:

206 Total flow rate = 28.846 (CEFS)

207 Time of concentration = 10.310 min.
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217
218
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236
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248

Effective stream area after confluence = 8.869 (Ac.)

++++++++++++
Process from Point/Station 106.100 to Point/Station 107.000
****x DTPEFLOW TRAVEL TIME (User specified size) ***%*

Upstream point/station elevation = 472.830(Ft.)
Downstream point/station elevation = 471.610(Ft.)
Pipe length = 109.00(Ft.) Slope = 0.0112 Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 28.846 (CFS)
Given pipe size = 36.00(In.)

Calculated individual pipe flow = 28.846 (CFS)
Normal flow depth in pipe = 16.03(In.)

Flow top width inside pipe = 35.78(In.)

Critical Depth = 20.84(In.)

Pipe flow velocity = 9.48(Ft/s)

Travel time through pipe = 0.19 min.

Time of concentration (TC) = 10.50 min.

++++++++++++
Process from Point/Station 107.000 to Point/Station 108.000
****x DTPEFLOW TRAVEL TIME (User specified size) ***%*

Upstream point/station elevation = 471.280(Ft.)

Downstream point/station elevation = 441 .420(Ft.)

Pipe length = 63.00(Ft.) Slope = 0.4740 Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 28.846 (CFS)

Given pipe size = 36.00(In.)

Calculated individual pipe flow = 28.846 (CFS)

Normal flow depth in pipe = 6.12(In.)

Flow top width inside pipe = 27.04(In.)

Critical Depth = 20.84(In.)

Pipe flow velocity = 36.23(Ft/s)

Travel time through pipe = 0.03 min.

Time of concentration (TC) = 10.53 min.

End of computations, total study area = 8.869 (Ac.)
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San Di ego County Rational Hydrol ogy Program
Cl VI LCADD/ Cl VI LDESI GN Engi neering Software,( ¢)1991-2019 Version 9.1
Rati onal met hod hydrol ogy program based on

San Di ego County Flood Control Division 2003 hydrol ogy manual
Rati onal Hydrol ogy Study Dat e: 04/06/ 22

21052 Q100 POST GROUP2 DETENTI ON

DETENTI ON

Frkkkdkkk Hydrol ogy Study Control |nformation ke

Program Li cense Serial Number 6332

Rati onal hydrol ogy study storm event year is 100.0
English (in-1b) input data Units used

Map data precipitation entered:

6 hour, precipitation(inches) = 2.800

24 hour precipitation(inches) = 5.000

P6/ P24 = 56. 0%

San Di ego hydrol ogy manual 'C val ues used

+++++++++++H+H
Process from Point/Station 108. 000 to Point/Station 108. 000
***x  USER DEFI NED FLOW | NFORVATI ON AT A PO NT ****

User specified 'C value of 0.636 given for subarea

Rainfall intensity (I) = 2.987(In/Hr) for a 100. 0 year storm
User specified values are as follows:

TC = 20.31 min. Rain intensity = 2.99(1In/Hr)

Total area = 6. 900(Ac.) Total runoff = 13. 110( CFS)

+++++++++++H+H
Process from Point/Stati on 106. 100 to Point/ Station 106. 100
***%x  CONFLUENCE OF M NOR STREAMS ****

Along Main Stream nunmber: 1 in normal stream number 1

Stream fl ow area = 6. 900( Ac.)

Runoff fromthis stream= 13. 110( CFS)
Time of concentration = 20. 31 min.
Rainfall intensity = 2.987(1n/ Hr)

+++++++++++H+H
Process from Point/Stati on 109. 000 to Point/Station 110. 000
%% | NI Tl AL AREA EVALUATI ON ****

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 1.000
Decimal fraction soil group D = 0.000

[ LOW DENSI TY RESI DENTI AL ]

(1.0 DU A or Less

| mpervi ous value, Ai = 0.100

Sub- Area C Value = 0. 360

Initial subarea total flow distance = 70. 000( Ft.)
H ghest el evation = 560.000(Ft.)

Lowest elevation = 535.000(Ft.)
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104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138

El evation difference = 25.000(Ft.) Slope = 35.714 %

Top of Initial Area Slope adjusted by User to 1.000 %

I NI TI AL AREA TI ME OF CONCENTRATI ON CALCULATI ONS:

The maxi num overl and fl ow di stance is 70.00 (Ft)

for the top area sl ope val ue of 1.00 % in a devel opment type of
1.0 DU A or Less

In Accordance Wth Figure 3-3

Initial Area Time of Concentration = 11.14 mnutes

TC = [1.8% 1.1-C) *distance(Ft.) . 5)/( % sl ope™(1/3)]

TC = [1.8* 1. 1- 0. 3600)*( 70. 000”7, 5)/( 1.0007M(1/3)]= 11.14

Rainfall intensity (I) = 4.399(In/Hr) for a 100. 0 year storm
Ef fective runoff coefficient used for area (Q=KCIA) is C = 0.360
Subarea runoff = 0. 127(CFS)

Total initial streamarea = 0. 080( Ac.)

+++++++++++H+H
Process from Point/Station 110. 000 to Point/Station 111. 000
***%x | RREGULAR CHANNEL FLOW TRAVEL TI ME ****

Estimated mean flow rate at m dpoint of channel = 1. 395( CFS)
Depth of flow = 0.573(Ft.), Average velocity = 4.254(Ft/s)
Fkkkkkk Irregul ar Channel Data *rrrrsekkiek

Information entered for subchannel nunmber 1 :

Poi nt nunber "X coordinate "Y' coordinate
1 0. 00 1.00
2 1.00 0. 00
3 2.00 1.00

Manning's 'N friction factor = 0. 030

Sub- Channel flow = 1. 395( CFS)
' ' flowtop width = 1. 145(Ft )
vel ocity= 4.254(Ft/s)
' ' area = 0.328(Sq. Ft)
Froude nunber = 1.401

Upst ream poi nt el evation = 535. 000( Ft .)

Downst r eam poi nt el evation = 491. 400( Ft )

Fl ow length = 703. 000( Ft .)

Travel tine = 2.75 min.

Time of concentration = 13. 90 min.

Depth of flow = 0.573(Ft.)

Average velocity = 4.254(Ft/s)

Total irregular channel flow = 1. 395( CFS)

I rregul ar channel nornal depth above invert elev. = 0.573(Ft.)

Average velocity of channel (s) = 4.254(Ft/s)
Addi ng area flow to channel

Rainfall intensity (I) = .815(In/Hr) for a 100.0 year storm

3
Deci mal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Deci mal fraction soil group C = 1.000
Decimal fraction soil group D = 0.000
[ LOW DENSI TY RESI DENTI AL ]
(1.0 DU A or Less )
| mpervi ous value, Al = 0.100
Sub- Area C Value = 0. 360
Rainfall intensity = 3.815(In/Hr) for a 100. 0 year storm
Ef fective runoff coefficient used for total area
(&EKCIA) is C=0.360 CA-= 0. 684
Subarea runoff = 2.484(CFS) for 1.821(Ac.)
Total runoff = 2.611(CFS) Total area = 1. 901(Ac.)
Depth of flow = 0.724(Ft.), Average velocity = 4.975(Ft/s)

+++++++++++H+H
Process from Point/Station 116. 000 to Point/Station 111. 000
**xx  SUBAREA FLOW ADDI Tl QN ****
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169
170
171
172
173
174
175
176
177
178
179
180
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183
184
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Rainfall intensity (I) = .815(In/Hr) for a 100.0 year storm

3
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.500
Decimal fraction soil group D = 0.500

[ LOW DENSI TY RESI DENTI AL ]
(1.0 DU A or Less

| mpervi ous value, Al = 0.100

Sub- Area C Value = 0.385

Time of concentration = 13.90 min.

Rainfall intensity = 3.815(In/Hr) for a 100. 0 year storm
Ef fective runoff coefficient used for total area

(&EKCIA) is C=0.361 CA= 0.711

Subarea runoff = 0. 101(CFS) for 0. 069(Ac.)

Total runoff = 2.712(CFS) Total area = 1. 970(Ac.)

+++++++++++H+H
Process from Point/Station 111. 000 to Point/Station 106. 100
*xx% Pl PEFLOW TRAVEL TIME (User specified size) ***

Upst ream poi nt/station el evation 483. 000( Ft )

Downst r eam poi nt/station el evation = 472.870(Ft.)

Pi pe length = 483. 00(Ft.) Slope = 0.0210 Manning's N = 0.013
No. of pipes =1 Required pipe flow = 2. 712(CFS)
G ven pipe size = 18.00(1n.)

Cal cul ated individual pipe flow = 2. 712( CFS)
Normal flow depth in pipe = 5.14(1n.)

Fl ow top wi dth inside pipe = 16. 26(1n.)

Critical Depth = 7.50(1n.)

Pipe flow velocity = 6. 50(Ft/s)

Travel time through pipe = 1.24 min.

Time of concentration (TC) = 15. 14 min.

+++++++++++H+H
Process from Point/Station 106. 100 to Point/ Station 106. 100
**%%x  CONFLUENCE OF M NOR STREAMS ****

Al ong Main Stream nunmber: 1 in normal stream number 2

Stream fl ow area = 1.970(Ac.)
Runoff fromthis stream= 2. 712( CFS)
Time of concentration = 15. 14 min.
Rainfall intensity = 3.611(In/Hr)
Summary of stream data:
Stream Flowrate TC Rainfall Intensity
No. ( CFS) ( min) (I'n/Hr)
1 13. 110 20. 31 2.987
2 2.712 15. 14 3.611
Qmax(1) =
1. 000 * 1. 000 * 13.110) +
0.827 * 1. 000 * 2.712) + = 15. 354
Qmax(2) =
1. 000 * 0.745 * 13.110) +
1. 000 * 1. 000 * 2.712) + = 12. 483

Total of 2 streans to confluence:
Fl ow rates before confl uence point:

13. 110 2.712

Maxi mum fl ow rates at confl uence using above data:

15. 354 12. 483
Area of streans before confl uence:

6. 900 1.970

Results of confl uence:
Total flowrate = 15. 354( CFS)
Ti me of concentration = 20. 310 min.
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Effective stream area after confluence = 8.870(Ac.)

+++++++++++H+H
Process from Point/Station 106. 100 to Point/ Station 107. 000
*xx% Pl PEFLOW TRAVEL TIME (User specified size) ***

Upst ream poi nt/station el evation 472.830(Ft.)

Downst r eam poi nt/station el evation = 471.610(Ft.)

Pi pe length = 109. 00(Ft.) Slope = 0.0112 Manning's N = 0.013
No. of pipes =1 Required pipe flow = 15. 354( CFS)
G ven pipe size = 36.00(1In.)

Cal cul ated individual pipe flow = 15. 354( CFS)
Normal flow depth in pipe = 11.40(1n.)

Fl ow top width inside pipe = 33.49(1In))

Critical Depth = 14.99(1n.)

Pipe flow velocity = 7.98(Ft/s)

Travel time through pipe = 0.23 min.

Time of concentration (TC) = 20. 54 min.

+++++++++++H+H
Process from Point/Station 107. 000 to Point/Station 108. 000
*xx% Pl PEFLOW TRAVEL TIME (User specified size) ***

Upst ream poi nt/station el evation 471. 280(Ft.)

Downst r eam poi nt/station el evation = 441. 420(Ft )

Pi pe length = 63.00(Ft.) Slope = 0.4740 Manning's N = 0.013
No. of pipes =1 Required pipe flow = 15. 354( CFS)

G ven pipe size = 36.00(1In.)

Cal cul ated individual pipe flow = 15. 354( CFS)

Normal flow depth in pipe = 4.51(1n.)

Fl ow top wi dth inside pipe = 23.83(1In)

Critical Depth = 14.99(1n.)

Pipe flow velocity = 30. 02(Ft/s)

Travel time through pipe = 0.03 min.

Time of concentration (TC) = 20. 57 min.

End of conputations, total study area = 8.870 (Ac))
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7a. Hydrograph Report



Watershed Model Schematic

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

s

Legend
Hyd. Origin Description
1 Manual 21052hydrographupdated2

2 Reservoir <no description>

Project: Detention Pipe.GPW Wednesday, 12 /8 /2021




2
Hyd rog rap h Retu rn Perl Od Recq-eiraﬂow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. [Hydrograph |Inflow Peak Outflow (cfs) Hydrograph
No. type hyd(s) Description
(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
1 Manual | - 27.00 | 21052hydrographupdated2
2 |Reservoir 1 13.24 <no description>

Proj. file: Detention Pipe.GPW Wednesday, 12/ 8 / 2021
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Hydrograph Summary Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. [Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval [Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 Manual 27.00 10 250 64,920 | - | | - 21052hydrographupdated2
2 Reservoir 13.24 10 260 64,911 1 476.17 13,528 <no description>

Detention Pipe.GPW Return Period: 100 Year Wednesday, 12/ 8 / 2021




Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 1
21052hydrographupdated?2

Wednesday, 12 /8 /2021

Hydrograph type = Manual Peak discharge = 27.00 cfs
Storm frequency = 100 yrs Time to peak = 417 hrs
Time interval = 10 min Hyd. volume = 64,920 cuft
21052hydrographupdated2

Q (cfs) Hyd. No. 1 - 100 Year Q (cfs)
28.00 28.00
24.00 24.00
20.00 20.00
16.00 16.00
12.00 \4 12.00

8.00 8.00

4.00 / \ 4.00

/ \
\
0.00 \/\ - 0.00
0.0 1.0 20 3.0 4.0 5.0 6.0 7.0 8.0
Time (hrs)

== Hyd No. 1



Watershed Model Schematic

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

s

Legend
Hyd. Origin Description
1 Manual 21052hydrographupdated2

2 Reservoir <no description>

Project: Detention Pipe.GPW Wednesday, 04 / 6 / 2022




2
Hyd rog rap h Retu rn Perl Od Recq-eiraﬂow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. [Hydrograph |Inflow Peak Outflow (cfs) Hydrograph
No. type hyd(s) Description
(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
1 Manual | - 27.00 | 21052hydrographupdated2
2 |Reservoir 1 13.11 <no description>

Proj. file: Detention Pipe.GPW Wednesday, 04 / 6 / 2022




3
Hydrograph Summary Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. [Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval [Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 Manual 27.00 10 250 64,920 | - | | e 21052hydrographupdated2
2 Reservoir 13.11 10 260 64,911 1 476.12 13,319 <no description>

Detention Pipe.GPW Return Period: 100 Year Wednesday, 04 / 6 / 2022




Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 1
21052hydrographupdated?2

Wednesday, 04 / 6 / 2022

Hydrograph type = Manual Peak discharge = 27.00 cfs
Storm frequency = 100 yrs Time to peak = 417 hrs
Time interval = 10 min Hyd. volume = 64,920 cuft
21052hydrographupdated2

Q (cfs) Hyd. No. 1 - 100 Year Q (cfs)
28.00 28.00
24.00 24.00
20.00 20.00
16.00 16.00
12.00 \4 12.00

8.00 8.00

4.00 / \ 4.00

/ \
\
0.00 \/\ - 0.00
0.0 1.0 20 3.0 4.0 5.0 6.0 7.0 8.0
Time (hrs)

== Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Wednesday, 04 / 6 / 2022
Hyd. No. 2
<no description>
Hydrograph type = Reservoir Peak discharge = 13.11 cfs
Storm frequency = 100 yrs Time to peak = 4.33 hrs
Time interval = 10 min Hyd. volume = 64,911 cuft
Inflow hyd. No. = 1-21052hydrographupdated2Max. Elevation = 47612 ft
Reservoir name = Detention Pipe-sto1 Max. Storage = 13,319 cuft
Storage Indication method used.
<no description>
Q (cfs) Hyd. No. 2 -- 100 Year Q (cfs)
28.00 28.00
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 A/j}/ Q 4.00
0.00 V N 0.00
0.0 1.0 20 3.0 4.0 5.0 6.0 7.0 8.0 9.0

Time (hrs)
e Hyd No. 2 e Hyd No. 1 [T | Total storage used = 13,319 cuft



Pond Report

6

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Pond No. 1 - Detention Pipe-sto1

Pond Data

Wednesday, 04 / 6 / 2022

UG Chambers -Invert elev. = 473.00 ft, Rise x Span =4.00 x 4.00 ft, Barrel Len =242.00 ft, No. Barrels =5, Slope = 0.00%, Headers = Yes

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 473.00 n/a 0 0

0.40 473.40 n/a 828 828

0.80 473.80 n/a 1,439 2,267

1.20 474.20 n/a 1,750 4,017

1.60 474.60 n/a 1,927 5,944

2.00 475.00 n/a 2,014 7,958

2.40 475.40 n/a 2,014 9,971

2.80 475.80 n/a 1,927 11,898

3.20 476.20 n/a 1,749 13,647

3.60 476.60 n/a 1,438 15,085

4.00 477.00 n/a 827 15,912
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) = 18.00 Inactive  Inactive  0.00 Crest Len (ft) Inactive Inactive  Inactive  0.00
Span (in) = 18.00 0.50 1.00 0.00 Crest EL. (ft) = 482.50 476.00 473.75 0.00
No. Barrels =1 1 1 0 Weir Coeff. = 3.33 2.60 2.60 3.33
Invert El. (ft) = 473.00 473.00 473.41 0.00 Weir Type =1 Broad Broad
Length (ft) = 5.00 0.00 0.00 0.00 Multi-Stage = Yes No Yes No
Slope (%) =220 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Contour)
Multi-Stage = nla Yes Yes No TW Elev. (ft) = 0.00

Stage Storage
ft cuft
0.00 0
0.04 83
0.08 166
0.12 248
0.16 331
0.20 414
0.24 497
0.28 580
0.32 663
0.36 745
0.40 828
0.44 972
0.48 1,116
0.52 1,260
0.56 1,404
0.60 1,548
0.64 1,691
0.68 1,835
0.72 1,979
0.76 2,123
0.80 2,267
0.84 2,442
0.88 2,617
0.92 2,792
0.96 2,967
1.00 3,142
1.04 3,317
1.08 3,492
1.12 3,667
1.16 3,842
1.20 4,017
1.24 4,210

Elevation

ft

473.00
473.04
473.08
473.12
473.16
473.20
473.24
473.28
473.32
473.36
473.40
473.44
473.48
473.52
473.56
473.60
473.64
473.68
473.72
473.76
473.80
473.84
473.88
473.92
473.96
474.00
474.04
474.08
474.12
474.16
474.20
474.24

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Clv A
cfs

0.00

0.01ic
0.04 ic
0.08ic
0.14ic
0.21ic
0.31ic
0.41ic
0.53ic
0.67 ic
0.78 oc
0.90 oc
1.01 oc
1.14 oc
1.26 oc
1.38 oc
1.51 oc
1.64 oc
1.77 oc
1.90 oc
2.03 oc
2.16 oc
2.28 oc
2.41 oc
2.53 oc
2.66 oc
2.78 oc
2.89 oc
3.010c
3.120c
3.22 oc
3.320c

CivB

cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

ClvC
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

PrfRsr
cfs

Wr A
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Wr B
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Wr C
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Wr D
cfs

Exfil User Total
cfs cfs cfs

0.000

0.009
0.035

Continues on next page...



Detention Pipe-sto1

Stage / Storage / Discharge Table

Stage Storage Elevation CivA CivB CivC PrfRsr WrA Wr B Wr C WrD Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
1.28 4,402 474.28 3.41 0c 0.00 0.00 0.00 0.00 0.00 3.413
1.32 4,595 474.32 3.50 oc 0.00 0.00 0.00 0.00 0.00 3.498
1.36 4,788 474.36 3.58 oc 0.00 0.00 0.00 0.00 0.00 3.575
1.40 4,980 474.40 3.64 oc 0.00 0.00 0.00 0.00 0.00 3.642
1.44 5,173 474.44 3.70 oc 0.00 0.00 0.00 0.00 0.00 3.696
1.48 5,366 474.48 3.73 0c 0.00 0.00 0.00 0.00 0.00 3.730
1.52 5,559 474.52 4.06 oc 0.00 0.00 0.00 0.00 0.00 4.056
1.56 5,751 474.56 4.64 oc 0.00 0.00 0.00 0.00 0.00 4.637
1.60 5,944 474.60 5.150c 0.00 0.00 0.00 0.00 0.00 5.152
1.64 6,146 474.64 5.62 oc 0.00 0.00 0.00 0.00 0.00 5.622
1.68 6,347 474.68 6.05 oc 0.00 0.00 0.00 0.00 0.00 6.055
1.72 6,548 474.72 6.46 oc 0.00 0.00 0.00 0.00 0.00 6.459
1.76 6,750 474.76 6.84 oc 0.00 0.00 0.00 0.00 0.00 6.839
1.80 6,951 474.80 7.20 oc 0.00 0.00 0.00 0.00 0.00 7.199
1.84 7,152 474.84 7.54 oc 0.00 0.00 0.00 0.00 0.00 7.543
1.88 7,354 474.88 7.87 oc 0.00 0.00 0.00 0.00 0.00 7.871
1.92 7,555 474.92 8.19 oc 0.00 0.00 0.00 0.00 0.00 8.186
1.96 7,756 474.96 8.49 oc 0.00 0.00 0.00 0.00 0.00 8.490
2.00 7,958 475.00 8.78 oc 0.00 0.00 0.00 0.00 0.00 8.782
2.04 8,159 475.04 9.07 oc 0.00 0.00 0.00 0.00 0.00 9.065
2.08 8,361 475.08 9.34 oc 0.00 0.00 0.00 0.00 0.00 9.340
2.12 8,562 47512 9.61 oc 0.00 0.00 0.00 0.00 0.00 9.607
2.16 8,763 475.16 9.87 oc 0.00 0.00 0.00 0.00 0.00 9.866
2.20 8,965 475.20 10.12 oc 0.00 0.00 0.00 0.00 0.00 10.12
2.24 9,166 475.24 10.37 oc 0.00 0.00 0.00 0.00 0.00 10.37
2.28 9,367 475.28 10.52ic 0.00 0.00 0.00 0.00 0.00 10.52
2.32 9,569 475.32 10.66 ic 0.00 0.00 0.00 0.00 0.00 10.66
2.36 9,770 475.36 10.80ic 0.00 0.00 0.00 0.00 0.00 10.80
2.40 9,971 475.40 10.93ic 0.00 0.00 0.00 0.00 0.00 10.93
2.44 10,164 475.44 11.06 ic 0.00 0.00 0.00 0.00 0.00 11.06
2.48 10,357 475.48 11.19ic 0.00 0.00 0.00 0.00 0.00 11.19
2.52 10,550 475.52 11.32ic 0.00 0.00 0.00 0.00 0.00 11.32
2.56 10,742 475.56 11.45ic 0.00 0.00 0.00 0.00 0.00 11.45
2.60 10,935 475.60 11.57 ic 0.00 0.00 0.00 0.00 0.00 11.57
2.64 11,128 475.64 11.70ic 0.00 0.00 0.00 0.00 0.00 11.70
2.68 11,320 475.68 11.82ic 0.00 0.00 0.00 0.00 0.00 11.82
2.72 11,513 475.72 11.94 ic 0.00 0.00 0.00 0.00 0.00 11.94
2.76 11,706 475.76 12.06 ic 0.00 0.00 0.00 0.00 0.00 12.06
2.80 11,898 475.80 12.18ic 0.00 0.00 0.00 0.00 0.00 12.18
2.84 12,073 475.84 12.30ic 0.00 0.00 0.00 0.00 0.00 12.30
2.88 12,248 475.88 12.42ic 0.00 0.00 0.00 0.00 0.00 12.42
2.92 12,423 475.92 12.53 ic 0.00 0.00 0.00 0.00 0.00 12.53
2.96 12,598 475.96 12.65ic 0.00 0.00 0.00 0.00 0.00 12.65
3.00 12,773 476.00 12.76 ic 0.00 0.00 0.00 0.00 0.00 12.76
3.04 12,948 476.04 12.87 ic 0.00 0.00 0.00 0.00 0.00 12.87
3.08 13,123 476.08 12.99ic 0.00 0.00 0.00 0.00 0.00 12.99
3.12 13,298 476.12 13.10ic 0.00 0.00 0.00 0.00 0.00 13.10
3.16 13,472 476.16 13.211ic 0.00 0.00 0.00 0.00 0.00 13.21
3.20 13,647 476.20 13.32ic 0.00 0.00 0.00 0.00 0.00 13.32
3.24 13,791 476.24 13.42ic 0.00 0.00 0.00 0.00 0.00 13.42
3.28 13,935 476.28 13.53ic 0.00 0.00 0.00 0.00 0.00 13.53
3.32 14,079 476.32 13.64 ic 0.00 0.00 0.00 0.00 0.00 13.64
3.36 14,222 476.36 13.74 ic 0.00 0.00 0.00 0.00 0.00 13.74
3.40 14,366 476.40 13.851ic 0.00 0.00 0.00 0.00 0.00 13.85
3.44 14,510 476.44 13.951ic 0.00 0.00 0.00 0.00 0.00 13.95
3.48 14,654 476.48 14.06 ic 0.00 0.00 0.00 0.00 0.00 14.06
3.52 14,798 476.52 14.16 ic 0.00 0.00 0.00 0.00 0.00 14.16
3.56 14,941 476.56 14.26 ic 0.00 0.00 0.00 0.00 0.00 14.26
3.60 15,085 476.60 14.36 ic 0.00 0.00 0.00 0.00 0.00 14.36
3.64 15,168 476.64 14.46 ic 0.00 0.00 0.00 0.00 0.00 14.46
3.68 15,250 476.68 14.56 ic 0.00 0.00 0.00 0.00 0.00 14.56
3.72 15,333 476.72 14.66 ic 0.00 0.00 0.00 0.00 0.00 14.66
3.76 15,416 476.76 14.76 ic 0.00 0.00 0.00 0.00 0.00 14.76
3.80 15,499 476.80 14.86 ic 0.00 0.00 0.00 0.00 0.00 14.86
3.84 15,581 476.84 14.96 ic 0.00 0.00 0.00 0.00 0.00 14.96
3.88 15,664 476.88 15.05ic 0.00 0.00 0.00 0.00 0.00 15.05
3.92 15,747 476.92 15.15ic 0.00 0.00 0.00 0.00 0.00 15.15
3.96 15,829 476.96 15.24 ic 0.00 0.00 0.00 0.00 0.00 15.24
4.00 15,912 477.00 15.34 ic 0.00 0.00 0.00 0.00 0.00 15.34

...End



7b. Runoff Coefficient C After Detention Structure



CALCULATION AFTER THE DETENTION STRUCTURE

The purpose of the detention structure is to alter the peak flow and or time to peak of a
given storm so it will not have a negative impact on the downstream facilities. There are
different methods on how to use the resulting values of the outflow hydrograph.

For the purposes of this example there will be an association of the following values:

Qin=Is equal to the inflow value that will enter the basin before storage

Qout= Is equal to the outflow value that will exit the basin after storage

Tcin=Is equal to the Time of Concentration flowing into the basin before detention

Tcout = Is equal to the Time of Concentration exiting the basin after detention

A = Area of the tributary area being examined; (This value does not change)

Cinflow = The runoff coefficient going into the basin for detention

cout = The runoff coefficient recalculated taking into account water stored in pond for detention

One method is to keep the value of c(inflow) and solve for the I=intensity & Tc(outflow). In
this interpretation, we will get a Tc that will not match the value of the Tc¢(out of the detention structure)
of the outflow hydrograph that was calculated using the detention pond. The Tc¢ Using this
method shows a disruption on the oneness & continuity of the outflow hydrograph & the
formula Q=cIA.

The second method; that is the method we are using is to recalculate the c=coefficient based
on the fix values of the outflow hydrograph to achieve a coy . This value uses the Cinflow from
the flow into the detention basin and then is recalculated by the output of the hydrograph
software using Q=clIA; translated as c=Q/IA. This method preserves the formula Q=cIA &
does not alter the TcC(out of the detention structure). This method shows that in order to maintain
mathematical integrity of the rational equation (Q=CIA), the detention structure alters the
runoff coefficient which is the only unknown in the equation. It is noted that the designer feels
it is important to hold the value of Tc and the Q values that are calculated from the
hydrograph.



The routing of the runoff through the detention structure gives us the Q(out of the detention structure)
and TA time lag between Q(inflow) & Q(out of the detention structure)-

The known fix values coming out of the detention structure are:

Q=cfs

TC(out of the detention structure) — minutes

A = acres

Please note that c=coefficient is not given directly from the resulting
hydrograph coming out of the detention pond.

O OO0 o

In order to satisfy the rational equation of Q=CIA (see Section 3 of the 2003 San
Diego County Hydrology Manual) coming out of the detention structure, we will
calculate the only unknown value of the equation which is the outlet runoff
coefticient, Coutlety. By using the Tc(out of the detention structure) W€ can solve for the intensity,
I. With the intensity (I) value calculated, we can solve for the outlet runoff coefficient,
C(outlet)-

The following equations are used in
this stage: Q = CIA
[ = 7.44PcD06%

Where:

Q(out of the detention structure) = runoff (CfS), known value

Tcnflow) = detention structure inflow time of concentration (D)
(minutes)

TA = time lag between Q(inﬂow) & Q(out of the detention structure)



(miHUteS) TC(out of the detention structure) = TC(inﬂow) +TA (miHUteS)

Ps = 6 hour precipitation (inches), known value.

I = intensity (inches/hour), calculated based on the value of Tc(out of the detentionstructure)
A = tributary area of the detention structure (acres),

known value Coutflow) = runoff coefficient (unitless),

value to be solved

STORAGE PIPE
LINE ITEM STORAGE PIPE REMARKS
1 P6 inch 2.8 KNOWN VALUE
2 TC (inflow) mins 10.31 KNOWN VALUE
3 TC (lag) mins 10 FROM THE OUTFLOW HYDROGRAPH
4 TC (ouflow) mins 20.31 LINE 243
5 I inches/hour 2.987 FROM THE INTENSITY FORMULA
6 | Qoutflow) 13.11 KNOWN VALUE
7 A (inflow=outflow) 6.9 KNOWN VALUE
. KNOWN VALUE FROM THE CONTRIBUTING
8 c(inflow) 0.846 BASIN(S)
9 c(outflow) 0.636 CALCULATED FROM C=Q/IA

The preceding highlighted data are then used to continue the calculations downstream
ofthe detention structure.

In summary these are the steps of the calculations presented here:

1.

Hydrologic methods of calculation as laid out in the 2003 San Diego Hydrology Manual
was used upstream of the detention structure. These includes the methods of determining
¢, Tc and confluence of a junction. The c values used in the proposed conditions range
from “undisturbed natural terrain” to “low & high density residential” whichever is
appropriate for the contributing basin.

At the outflow of the detention structure, the ¢ value was recalculated using the resulting
values of the outflow hydrograph. This method preserves the values of Tc(out of the detention
structure)y A & Qqoutflow). Methods and software satisfy the formula Q=clIA & the 2003 San
Diego Hydrology Manual. This step shows that in order to maintain mathematical
integrity of the rational equation (Q=CIA), the detention structure alters the runoff
coefficient which is the only unknown in the equation.

The values determined in step 2 were used in the continuation of the calculations using
the Hydrologic methods of calculation as laid out in the 2003 San Diego Hydrology
Manual downstream of the detention structure. These includes the methods of
determining ¢, Tc and confluence of a junction. The ¢ values used in the proposed
conditions range from “undisturbed natural terrain” to “low & high density residential”
whichever is appropriate for the contributing basin.
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FORM 1 - PROJECT CATEGORY DETERMINATION CHECKLIST

This form is used to assess stormwater BMP requirements applicable to the proposed project. The form
is available as a stand-alone fillable checklist on the City’s website and a completed copy must be
included with the final SWQMP submitted to the City. The form is available at:

http://www.cityofvista.com/services/city-departments/community-development/building-planning-
permits-applications/land-development-autocad-templates/storm-water-forms
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Project ID:

P21-0339

CHECKLIST FOR DETERMINATION OF PROJECT
CATEGORY

Project Name: LBA Decision Street

Project Location: 4 139 pacision Street, Vista, CA 92081

APPLICABILITY OF PERMANENT, POST-CONSTRUCTION STORMWATER BMP
REQUIREMENTS AND PROJECT TYPE DETERMINATION

Overview and Instructions

The City of Vista’s (City’s) Stormwater Management Program is regulated by the San Diego regional
municipal stormwater permit (referred to as a Municipal Separate Storm Sewer System Permit). This permit
requires that new development and redevelopment projects incorporate permanent stormwater Best
Management Practices (BMPs) into the project design. The City of Vista’s BMP Design Manual (formerly
SUSMP Manual) discusses BMP requirements applicable to new development and redevelopment
projects.

ALL STANDARD AND PRIORITY PROJECTS ARE REQUIRED TO INCORPORATE SITE DESIGN AND
SOURCE CONTROL BMPS. Additional treatment control and hydromodification management BMP
requirements apply to projects that meet specific criteria or thresholds. This checklist must be completed
by the project applicant or proponent, and is used to determine if those additional BMPs are required.

Not all site improvements are considered “development projects” under the MS4 Permit.

Development projects are defined by the MS4 Permit as "construction, rehabilitation, redevelopment, or
reconstruction of any public or private projects". Development projects are issued local permits to allow
construction activities. To further clarify, this checklist applies only to new development or redevelopment
activities and/or projects that have the potential to contact storm water and contribute an anthropogenic
source of pollutants, or reduce the natural absorption and infiltration abilities of the land.

A project must be defined consistent with the California Environmental Quality Act (CEQA)
definitions of "project.”

CEQA requires that the project include “the whole of the action”. "Whole of the Action" means the project
may not be segmented or phased into small parts either onsite or offsite if the effect is to reduce the quantity
of impervious area and fall below thresholds for applicability of storm water requirements. This requirement
precludes "piece-mealing," which is the improper (and often artificial) separation of a project into smaller
parts to avoid preparing Environmental Impact Report level documentation.

As indicated above, for the purposes of the BMP Design Manual, the "project” is the "whole of the action"
which has the potential for adding or replacing or resulting in the addition or replacement of, roofs,
pavement, or other impervious surfaces, thereby resulting in increased flows and storm water pollutants.

When defining the project, the following questions are considered:

* What are the project activities?

» Do they occur onsite or offsite?

*  What are the limits of the project (project boundary)?

 What is the whole of the action associated with the project (i.e. what is the total amount of new or
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replaced impervious area considering all of the collective project components through all phases
of the project)?

* Are any facilities or agreements to build facilities offsite in conjunction with providing service to the
project (street-widening, utilities)?

Responses to the checklist represent an initial assessment of the proposed project conditions and impacts.
City staff will confirm this checklist based on assessment of the development application and/or project
plans. Results of the checklist will classify a project as one of the following: Priority Development Project,
Standard Project, or Non-development Project.

If additional information is needed while completing this checklist, please refer to the City’s BMP Design
Manual. Alternatively, contact City Land Development staff.

This Form is divided into 4 sections:
1. Post-Construction Stormwater Requirement Exemptions
2. Priority Development Project Determination
3. Special Consideration for Redevelopment Projects (50 Percent Rule)

4. Final Project Determination



SECTION 1 — POST CONSTRUCTION STORMWATER City of Vista

REQUIREMENT EXEMPTIONS ELAIP D BRI
This section will determine whether your project is exempt from post-
construction BMP requirements and would be classified as a Non-Development YES NO
Project. See section 1.3 of the City’s BMP Design Manual for further discussion.
(a) Replacement of impervious surfaces that are part of a routine M/
maintenance activity, such as (check yes if any apply): |:|
(i) Replacing roof material on an existing building
(ii) Rebuilding a structure to original design after damage from
earthquake, fire or similar disaster
(iii) Restoring pavement or other surface materials affected by
trenches from utility work
(iv) Resurfacing existing roads and parking lots, including slurry,
overlay and restriping
(v) Routine replacement of damaged pavement, including full depth

replacement, if the sole purpose is to repair the damage

(vi) Constructing new sidewalk, pedestrian ramps or bike lanes on
existing roads (within existing street right-of-way)

(vii) Restoring a historic building to its original historic design

(vii)  Routine replacement of damaged pavement, such as pothole
repair

Note: Work that creates impervious surface outside of the existing impervious
footprint is not considered routine maintenance.

(b) Repair or improvements to an existing building or structure that do not M

alter the size (check yes if any apply): |:|

(i) Plumbing, electrical and HVAC work

(ii) Interior alterations including major interior remodels and tenant build-
out within an existing commercial building

(iii) Exterior alterations that do not change the general dimensions and
structural framing of the building (does not include building additions or
projects where the existing building is demolished)

If you answered YES to either category (a) or (b), your project is considered a Non-Development Project,
and post construction BMP requirements do not apply. Please proceed to Section 4 and check the Non-
Development Project box.

If you answered NO to category (a) and (b), please proceed to Section 2.
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SECTION 2 - PRIORITY DEVELOPMENT PROIJECT
DETERMINATION

This section determines whether your project is a Priority Development
Project (PDP) or a Standard Project. See section 1.4 of the City’'s BMP
Design Manual for further discussion. The following eight (8) types of projects
are defined as PDPs:

City of Vista

BMP Design Manual

YES

NO

(a) New development projects that create 10,000 square feet or more of
impervious surfaces (collectively over the entire project site). This includes
commercial, industrial, residential, mixed-use, and public development
projects on public or private land.

L]

(b) Redevelopment projects that create and/or replace 5,000 square feet or
more of impervious surface (collectively over the entire project site on an
existing site of 10,000 square feet or more of impervious surfaces). This
includes commercial, industrial, residential, mixed-use, and public
development projects on public or private land.

(c) New and redevelopment projects that create and/or replace 5,000 square
feet or more of impervious surface (collectively over the entire project site),
and support one or more of the following uses:

(i) Restaurants. This category is defined as a facility that sells prepared
foods and drinks for consumption, including stationary lunch counters
and refreshment stands selling prepared foods and drinks for immediate
consumption (Standard Industrial Classification (SIC) code 5812).

(i) Hillside development projects. This category includes development on
any natural slope that is twenty-five percent or greater.

(iii) Parking lots. This category is defined as a land area or facility for the
temporary parking or storage of motor vehicles used personally, for
business, or for commerce.

(iv) Streets, roads, highways, freeways, and driveways. This category is
defined as any paved impervious surface used for the transportation of
automobiles, trucks, motorcycles, and other vehicles.
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(d) New or redevelopment projects that create and/or replace 2,500 square feet M/
or more of impervious surface (collectively over the entire project site), and |:|
discharge directly to an Environmentally Sensitive Area (ESA). “Discharging
directly to” includes flow that is conveyed overland a distance of 200 feet or
less from the project to the ESA, or conveyed in a pipe or open channel any
distance as an isolated flow from the project to the ESA (i.e. not commingled
with flows from adjacent lands).

Note: ESAs are areas that include but are not limited to all Clean Water Act
Section 303(d) impaired water bodies; State Water Quality Protected Areas;
water bodies designated with the RARE beneficial use by the State Water
Board and San Diego Water Board; and any other equivalent
environmentally sensitive areas which have been identified by the City.

For projects adjacent to an ESA, but not discharging to an ESA, the 2,500
sq-ft threshold does not apply as long as the project does not physically
disturb the ESA and the ESA is upstream of the project.

There are no Areas of Special Biological Significance (ASBS) or State
Water Quality Protected Areas in the City’s jurisdiction. The ESAs within the
City’s boundaries which include 303(d)-listed impairments and RARE
beneficial use designations are listed below:

* Agua Hedionda Creek

e Buena Creek

* Buena Vista Creek

e Loma Alta Creek

(e) New development projects, or redevelopment projects that create and/or M/
replace 5,000 square feet or more of impervious surface, that support one or |:|
more of the following uses:

(i) Automotive repair shops. This category is defined as a facility that is
categorized in any one of the following SIC codes: 5013, 5014, 5541,
7532-7534, or 7536-7539.

(i) Retail gasoline outlets. This category includes Retail gasoline outlets that
meet the following criteria: (a) 5,000 square feet or more or (b) a
projected Average Daily Traffic of 100 or more vehicles per day.

(f) New or redevelopment projects that result in the disturbance of one or more M
acres of land and are expected to generate pollutants post construction. This |:|
means any activity that moves soils or substantially alters the pre-existing
vegetated or man-made cover of any land. This includes, but is not limited to
the following:

(i) Grading, digging, cutting, scraping, stockpiling, pavement removal, and
exterior construction;

(ii) Substantial removal of vegetation where soils are disturbed including but
not limited to removal by clearing or grubbing; or

(iii) Any activity which bares soil or rock or involves streambed alterations or
the diversion or piping of any watercourse.

If you answered YES to any of the categories above (a-f), your project is considered a PDP. Please
proceed to section 3 and check the Priority Development Project Box in Section 4.

If you answer NO to all categories, then your project is considered a Standard Project. Please proceed
to Section 4 and check the Standard Project Box.
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SECTION 3 — SPECIAL CONSIDERATIONS FOR City of Vista

REDEVELOPMENT PROJECTS (50 PERCENT RULE) BMP Design Manual

This section determines additional considerations required for Redevelopment

PDPs. See section 1.7 of the City’'s BMP Design Manual for further discussion. YES NO

Will redevelopment result in the creation or replacement of impervious surface in M/

an amount of more than 50 percent of the surface area of the previously existing |:|
development? See clarification on calculation of the ratio of impervious surface
below.

These requirements for managing storm water on an entire redevelopment
project site are commonly referred to as the "50 Percent Rule". For the purpose
of calculating the ratio, the surface area of the previously existing development
shall be the area of impervious surface within the previously existing
development. The following steps shall be followed to estimate the area that
requires treatment to satisfy the MS4 Permit requirements:

1. How much total impervious area currently exists on the site?

2. How much existing impervious area will be replaced with new impervious
area?

3. How much new impervious area will be created in areas that are pervious in
the existing condition?

4. Total created and/or replaced impervious surface = Step 2 + Step 3.

5. 50 Percent Rule Test: Is step 4 more than 50 Percent of Step 17? If yes, treat
all impervious surface on the site (including existing impervious surface not
being replaced or added). If no, then treat only Step 4 impervious surface and
any area that comingles with created and/or replaced impervious surface
area.

Note: Step 2 and Step 3 must not overlap, as it is fundamentally not possible for
a given area to be both “replaced” and “created” at the same time. Also activities
that occur as routine maintenance (see Section 1 of this form) shall not be
included in Step 2 and Step 3 calculation.

For example, a 10,000 square foot development proposes replacement of 4,000
square feet of impervious area. The treated area is less than 50 percent of the
total development area and only the 4,000 square foot area is required to be
treated.

If you answered YES, then you must implement the PDP requirements for all impervious surfaces across
the entire site. Please proceed to Section 4 and check the box under PDP indicating that the Project Is a
Redevelopment Project Subject to the 50 Percent Rule.

If you answered NO, then you are only required to treat impervious surfaces that are replaced or created.
Please proceed to section 4 and check the box under PDP indicating this is Not a Redevelopment
Project Subject to the 50 Percent Rule.
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City of Vista

SECTION 4 — FINAL PROJECT DETERMINATION

BMP Design Manual

BASED ON THE INFORMATION PROVIDED IN SECTIONS 1-3, THIS PROJECT IS DETERMINED TO
BE A:

PRIORITY DEVELOPMENT PROJECT. PRIORITY REQUIREMENTS APPLY AND A STORM

WATER QUALITY MANAGEMENT PLAN (SWQMP) MUST BE SUBMITTED AT THE TIME OF
APPLICATION.

&/ THIS IS A REDEVELOPMENT PROJECT SUBJECT TO THE 50 PERCENT RULE.

O THIS IS NOT A REDEVELOPEMNT PROJECT SUBJECT TO THE 50 PERCENT RULE.

O STANDARD PROJECT. STANDARD REQUIREMENTS APPLY AND APPLICABLE SECTIONS

OF A STORM WATER QUALITY MANAGEMENT PLAN (SWQMP) MUST BE SUBMITTED AT
THE TIME OF APPLICATION.

| NON DEVELOPMENT PROJECT.

Applicant Information and Signature Box City use only
Address: APN(s) Concur:
1430 Decision Street, Vista, CA 92081 219-011-88-00
Applicant Name: Applicant Title: By:
LBA Decision Street

Date:
Land Dev #:

Applicant Signature: Date:

Supporting discussion for this checklist, as well as BMP requirements for Priority Development
Projects and Standard Projects, is provided in the City of Vista BMP Design Manual.
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FORM 2 — PROJECT OVERVIEW

Page 1 0of 11

Project Name

LBA Decision Street

Project Address

1430 Decision Street, Vista, CA 92081

Assessor's Parcel Number(s) (APN(s))

219-011-88-00

Permit Application Number

P21-0339

Watershed (select one checkbox; use webpage below to determine watershed)
http://www.cityofvista.com/services/city-departments/community-development/building-planning-

permits-applications/land-development-autocad-templates/storm-water-forms

San Luis Rey

[ ] Lower San Luis Rey — Mission, 903.11

Carlsbad

[] Loma Alta— Loma Alta, 904.10

[] Buena Vista — El Salto, 904.21

[ ] Buena Vista — Vista, 904.22

X Agua Hedionda — Los Monos, 904.31
] Agua Hedionda — Buena, 904.32

[] san Marcos — Batiquitos, 904.51

Parcel Area

(total area of Assessor's Parcel(s) associated
with the project)

7.8125 Acres (340312.15 Square Feet)

Area to be Disturbed by the Project
(Project Area)

6.9163 Acres ( 301274.03 Square Feet)

Project Proposed Impervious Area

(subset of Project Area)

5.9148 Acres (257647 gquare Feet)

Project Proposed Pervious Area

(subset of Project Area)

0.9517 Acres ( 41457.83 Square Feet)

NOTE: Proposed Impervious Area + Proposed Pervious Area = Area to be Disturbed by the Project.

This may be less than the Parcel Area.
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Form 2, Page 2 of 11

DESCRIPTION OF EXISTING SITE CONDITIONS

Current Status of the Site (select all that apply and describe below):
Existing development
O Previously graded but not built out
] Demolition completed without new construction
O Agricultural or other non-impervious use
[ Vacant, undeveloped/natural

Describe:

The existing site is commercially developed containing mostly impervious surfaces such as buildings and
parking lot with no apparent water quality system in place. Stormwater travels south westerly overland
flow over parking and other impervious surfaces until it reaches either a grated inlet or a curb inlet. The
site is developed with compacted soil and very little to virtually no pervious areas; the only visible area
that are pervious is a square patch around the Power pole at the intersection of Guajome St and S Santa
Fe Ave. Various plants growing throughout cracks in the existing asphalt and a bougainvillea growing in
front of a small house.

Existing Land Cover Includes (select all that apply and describe below):

Vegetative Cover | 2.23 Acres (| 97027.50 Square Feet)
] Non-Vegetated Pervious Areas | Acres (| Square Feet)
Impervious Areas 7.07 Acres (| 307919.32 Square Feet)

Describe: Landcover is almost entirely impervious consisting of concrete, asphalt and buildings. The
pervious surfaces include a small patch by the Utility pole, small various cracks in the asphalt and a small
bougainvillea plant growing in front of a small house.

Underlying Soil belongs to Hydrologic Soil Group (select all that apply):
] NRCS Type A
] NRCS Type B
NRCS Type C
XI NRCS Type D

Approximate Depth to Groundwater (GW):
1 GW Depth < 5 feet
[ 5 feet < GW Depth < 10 feet
[J 10 feet < GW Depth < 20 feet
X GW Depth > 20 feet
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Existing Natural Hydrologic Features (select all that apply and describe in next section):
[ Drainage ditch/Swale/Waterway
[ Seeps
I Springs
1 Wetlands
None
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Form 2, Page 3 of 11

DESCRIPTION OF EXISTING SITE DRAINAGE PATTERNS

How is storm water runoff conveyed from the site? At a minimum, this description should answer:

1.
2.

Is existing site drainage conveyance natural or improved storm drain (urbanized);

Is runoff from offsite conveyed through the site? If yes, quantify all offsite drainage areas, design
flows, and locations where offsite flows enter the project site, and summarize how such flows are
conveyed through the site;

Provide details regarding existing project site drainage conveyance network, including any existing
storm drains, concrete channels, swales, detention facilities, storm water treatment facilities,
natural or constructed channels; and

Identify all discharge locations from the existing project site along with a summary of conveyance
system size and capacity for each of the discharge locations. Provide summary of the pre-project
drainage areas and design flows to each of the existing runoff discharge locations.

Describe existing site drainage patterns:

The site is an existing general industrial site composed of a parking lot. The
project fronts onto Scott Street. The existing onsite parking lot drainage
stormwater flows to the existing storm drain system located at Business Park
Drive.

POCs are labeled on the DMA and Hydromodification exhibits.
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Form 2, Page 4 of 11

DESCRIPTION OF PROPOSED SITE DEVELOPMENT

Project Description / Proposed Land Use and/or Activities:

This project proposed to install a building with a parking lot. At the south west corner of the site, this

project is proposed to build a biofiltration basin for stormwater; to incorporate the collection of
stormwater from the building and the parking lot and direct the stormwater through a stormwater

drainage pipe to POC-1, which is located at the west side of the study site. There are two driveways
of the parking lot located at the east side of the study site. A part of the driveways drain stormwater

through the parking lot to POC-1, another part of the driveways drain stormwater along the east
project side to POC-2, which is located at the northeast corner of the study site.

List/describe proposed impervious features of the project (e.g., buildings, roadways, parking lots,
courtyards, athletic courts, other impervious features):

The impervious features will include buildings, parking lots, and asphalt on the
existing streets.

List/describe proposed pervious features of the project (e.g., landscape areas):

The pervious features will include biofiltration basins and small landscape areas.

Does the project include grading and changes to site topography?
X Yes
1 No

Describe:

The existing project site topography is relatively flat with building and parking lot. The

proposed project site is going to increase the pad size. The topography keep
relatively flat in the proposed project.
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Form 2, Page 5 of 11

DESCRIPTION OF PROPOSED SITE DRAINAGE PATTERNS

Does the project include changes to site drainage (e.g., installation of new storm water conveyance
systems)?

Yes

] No

If yes, provide details regarding the proposed project site drainage conveyance network, including storm
drains, concrete channels, swales, detention facilities, storm water treatment facilities, natural or
constructed channels, and the method for conveying offsite flows through or around the proposed
project site. Identify all discharge locations from the proposed project site along with a summary of the
conveyance system size and capacity for each of the discharge locations. Provide a summary of pre- and
post-project drainage areas and design flows to each of the runoff discharge locations. Reference the
drainage study for detailed calculations.

Describe proposed site drainage patterns:

The site will include new storm drain systems to convey the water from roof
drains to the biofiltration basins located at the south west corner of the project
site to discharge water to POC which is located at the Business Park.

At the east side of the biofiltration basin, four barrels of 48 storage pipe with
252 ft long of each one and one barrel of 48” storage pipe with a length of 192
ft long are connected with the biofiltration basin to incorporate the collection of
storm water from the building and the parking lot and direct the storm water
through a storm water drainage pipe to POC.

The tributary offsite area is located at the southeast corner of the site. The
offsite with drain from the southern portion of the site, captured in an F-Type
box and conveyed underground through a pipe to discharge at the POC.
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Form 2, Page 6 of 11

POTENTIAL POLLUTANT SOURCE AREAS

Identify whether any of the following features, activities, and/or pollutant source areas will be present.
Select all Pollutant Source Areas that apply and include them on the DMA Exhibit. Source control BMPs
must be identified for each of these areas in Form 3 of this SWQMP:

On-site storm drain inlets

Sump pumps or French drains

U Interior or sub-surface parking garages

Need for future indoor & structural pest control
Landscape/outdoor pesticide use

I Pools, spas, ponds, decorative fountains, or other water features
] Food preparation and/or service

Refuse/trash collection areas

X Industrial processes

[ Outdoor storage of equipment, chemicals, or materials
] Vehicle and equipment cleaning

[ Vehicle/equipment repair and maintenance

U] Fuel dispensing areas

X Loading docks

Fire sprinkler test and relief point

[ Miscellaneous drain or wash down areas

Plazas, sidewalks, and parking lots

Describe:

Please see following sheets from appendix E for listed source controls and actions taken. See DM
sheet 1 for locations of source controls
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If These Sources Will Be

on the Project Site ...

Appendix E: BMP Design Fact Sheets

... Then Your SWQMP Shall Consider These Source Control BMPs

1 2 3 4
Potential Sources of Permanent Controls—Show on Permanent Controls—List in Table Operational BMPs—Include in
Runoff Pollutants , Drawings , and Narrative , Table and Narrative
VA. Onsite storm drain N/Locations of inlets. VMark all inlets with the words “No VMaintain and periodically repaint
inlets Dumping! Flows to Bay” or similar.

U Not Applicable

vor replace inlet markings.

Provide storm water pollution
prevention information to new
ite owners, lessees, or operators.
See applicable operational BMPs
in Fact Sheet SC-44, “Drainage
System Maintenance,” in the

CASQA  Stormwater — Quality
Handbooks at

.cabmphandbooks.com.
N/I:l‘:::‘Zde the following in lease

agreements: “Tenant shall not
allow anyone to discharge
anything to storm drains or to
store or deposit materials so as to
create a potential discharge to
storm drains.”

February 2016
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If These Sources Will Be

on the Project Site ...

Appendix E: BMP Design Fact Sheets

... Then Your SWQMP shall consider These Source Control BMPs

1 2 3 4
Potential Sources of Permanent Controls—Show on Permanent Controls—List in Table Operational BMPs—Include in
Runoff Pollutants Drawings and Narrative ,  Table and Narrative
VB. Interior floor drains State that interior floor drains and \{ Inspect and maintain drains to
and elevator shaft elevator shaft sump pumps will be prevent blockages and overflow.
sump pumps plumbed to sanitary sewer.
O Not Applicable
Q C. Interior parking Q State that parking garage floor | Q Inspect and maintain drains to

\/garages
Not Applicable
/

drains will be plumbed to the
sanitary sewer.

prevent blockages and overflow.

VDl. Need for future
indoor & structural
pest control

U Not Applicable

.
\E( Note building design features that
discourage entry of pests.

y Provide Integrated Pest
Management  information  to
owners, lessees, and operators.

February 2016
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If These Sources Will Be

on the Project Site ...

Appendix E: BMP Design Fact Sheets

... Then Your SWQMP shall consider These Source Control BMPs

1 2 3 4

Potential Sources of Permanent Controls—Show on Permanent Controls—List in Table Operational BMPs—Include in

_Runoff Pollutants . Drawings and Narrative , Table and Narrative
4 D2. Landscape/ \Q( Show locations of existing | State that final landscape plans will V Maintain  landscaping  using

8;letdoor Pesticide trees or ateas of shrubs and | accgmplish all of the following. minimum or no pesticides.

O Not Applicable gfo‘?nd cover 1o be Preserve existing drought tolerant trees, | Q See  applicable  operational
ndisturbed and retained. shrubs, and ground cover to the BMPs in Fact Sheet SC-41,
Show self-retaining landscape maximum extent possible. “Building and Grounds

areas, if any.

Show storm water treatment

facilities.

Design landscaping to minimize
irrigation and runoff, to promote
surface infiltration where appropriate,
and to minimize the use of fertilizers
and pesticides that can contribute to
storm water pollution.

Q Where landscaped areas are used to

retain or detain storm water, specify
plants that are tolerant of periodic
aturated soil conditions.

Consider using pest-resistant plants,
especially adjacent to hardscape.

To ensure successful establishment,
select plants appropriate to site soils,
slopes, climate, sun, wind, rain, land
use, air movement, ecological
consistency, and plant interactions.

Maintenance,” in the CASQA
Stormwater Quality Handbooks
at www.cabmphandbooks.com.

Q Provide IPM information to
new owners, lessees and
operators.

February 2016
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If These Sources Will Be

on the Project Site ...

Appendix E: BMP Design Fact Sheets

... Then Your SWQMP shall consider These Source Control BMPs

1
Potential Sources of
Runoff Pollutants

2

Permanent Controls—Show on

Drawings

3

Permanent Controls—List in Table

and Narrative

4
Operational BMPs—Include
in
Table and Natrrative

Q E. Pools, spas, ponds,
decorative fountains,
and  other  water

Jeatures.
Not Applicable

Show location of water feature
and a sanitary sewer cleanout in
an accessible area within 10 feet.

Q  If the local municipality requires pools

to be plumbed to the sanitary sewer,
place a note on the plans and state in
the narrative that this connection will
be made according to local
requirements.

Q See applicable operational

BMPs in Fact Sheet SC-72,
“Fountain and Pool
Maintenance,” in the CASQA
Stormwater Quality
Handbooks at
www.cabmphandbooks.com.

Q F. Food service
Not Applicable

For restaurants, grocery stores,
and  other  food  service
operations, show  location
(indoors or in a covered area
outdoors) of a floor sink or other
area for cleaning floor mats,
containers, and equipment.

On the drawing, show a note that
this drain will be connected to a
grease interceptor before
discharging to the sanitary sewer.

Describe the location and features of
the designated cleaning area.

Describe the items to be cleaned in
this facility and how it has been sized
to ensure that the largest items can be
accommodated.

February 2016


eharrington
Checkmark

eharrington
Checkmark


If These Sources Will Be

on the Project Site ...

Appendix E: BMP Design Fact Sheets

... Then Your SWQMP shall consider These Source Control BMPs

1 2 3 4
Potential Sources of Permanent Controls—Show on Permanent Controls—List in Table Operational BMPs—Include in
_ARunoff Pollutants Drawings and Narrative ,  Table and Narrative
y G. Refuse areas Q Show where site refuse and | @ State how site refuse will be V State how the following will be

O Not Applicable

recycled materials  will  be
handled and stored for pickup.
See local municipal requirements
for sizes and other details of
efuse areas.

If dumpsters or other receptacles
are outdoors, show how the
designated area will be covered,
graded, and paved to prevent
run- on and show locations of
berms to prevent runoff from
the area. Also show how the
designated area will be protected

ylrom wind dispersal.

Any drains from dumpsters,
compactors, and tallow bin areas
shall be connected to a grease

removal device before discharge
to sanitary sewer.

handled and provide supporting
h/etaﬂ to what is shown on plans.

State that signs will be posted on

or near dumpsters with the words

“Do not dump hazardous
materials here” or similar.

implemented:

Provide adequate number of
receptacles. Inspect receptacles
regularly; repair or replace leaky
receptacles. Keep receptacles
covered. Prohibit/prevent
dumping of liquid or hazardous
wastes. Post “no hazardous
materials” signs. Inspect and pick
up litter daily and clean up spills
immediately. Keep spill control
materials available on- site. See
Fact Sheet SC-34, “Waste
Handling and Disposal” in the
CASQA  Stormwater  Quality
Handbooks at
www.cabmphandbooks.com.

February 2016


eharrington
Checkmark

eharrington
Checkmark

eharrington
Checkmark

eharrington
Checkmark

eharrington
Checkmark


If These Sources Will Be

on the Project Site ...

Appendix E: BMP Design Fact Sheets

... Then Your SWQMP shall consider These Source Control BMPs

1 2 3 4
Potential Sources of Permanent Controls—Show on Permanent Controls—List in Table and Operational BMPs—Include
Runoff Pollutants Drawings Narrative in Table and Narrative
Table and Narrative
/ / / /
VH. Industrial V Show process area. \Q/If industrial processes are to be located VSee Fact Sheet SC-10, “Non-
processes. onsite, state: ““All process activities to be Stormwater Discharges” in the

U Not Applicable

performed indoors. No processes to
drain to exterior or to storm drain
system.”

CASQA Stormwater Quality
Handbooks at
www.cabmphandbooks.com.

Q I. Outdoor storage of
equipment or
materials. (See rows |
and K for source
control measures for
vehicle cleaning,
repait, and

yﬁ'laintenance.)
Not Applicable

Show any outdoor storage
areas, including how materials
will be covered. Show how
areas will be graded and
bermed to prevent run-on or
runoff from area and protected
from wind dispersal.

Storage of non-hazardous
liquids shall be covered by a
roof and/or drain to the
sanitary sewer system, and be
contained by berms, dikes,
liners, or vaults.

Storage of hazardous materials
and wastes must be in
compliance with the local
hazardous materials ordinance
and a Hazardous Materials
Management Plan for the site.

Q

Include a detailed description of
materials to be stored, storage areas, and
structural features to prevent pollutants
from entering storm drains.

Where appropriate, reference
documentation of compliance with the
requirements of local Hazardous
Materials Programs for:

» Hazardous Waste Generation

» Hazardous Materials Release
Response and Inventory

» (California Accidental Release
Prevention Program

* Aboveground Storage Tank

» Uniform Fire Code Article 80
Section 103(b) & (c) 1991

* Underground Storage Tank

See the Fact Sheets SC-31,
“Outdoor Liquid Container
Storage” and SC-33, “Outdoor
Storage of Raw Materials” in
the CASQA  Stormwater
Quality Handbooks at
www.cabmphandbooks.com.
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If These Sources Will Be

on the Project Site ...

Appendix E: BMP Design Fact Sheets

... Then Your SWQMP shall consider These Source Control BMPs

1 2 3 4
Potential Sources of Permanent Controls—Show on Drawings Permanent Controls—List in Operational BMPs—Include in
Runoff Pollutants Table and Narrative Table and Narrative
Q J. Vehide and |4 Show on drawings as appropriate: Q If a car wash area is not | Describe operational measures to

quipment Cleaning
Not Applicable

(1) Commercial/industrial facilities having
vehicle /equipment cleaning needs shall either
provide a covered, bermed area for washing
activities or discourage vehicle/equipment
washing by removing hose bibs and installing
signs prohibiting such uses.

(2) Multi-dwelling complexes shall have a
paved, bermed, and covered car wash area
(unless car washing is prohibited onsite and
hoses are provided with an automatic shut- off
to discourage such use).

(3) Washing areas for cars, vehicles, and
equipment shall be paved, designed to prevent
run-on to or runoff from the area, and
plumbed to drain to the sanitary sewer.

(4) Commercial car wash facilities shall be
designed such that no runoff from the facility
is discharged to the storm drain system.
Wastewater from the facility shall discharge to
the sanitary sewer, or a wastewater reclamation
system shall be installed.

provided, describe measures
taken to discourage onsite
car washing and explain how
these will be enforced.

implement  the

applicable):

following  (if

Q Wash water from vehicle and
equipment washing operations
shall not be discharged to the
storm drain system.

Q Car dealerships and similar
may rinse cars with water only.

Q See Fact Sheet SC-21, “Vehicle
and Equipment Cleaning,” in
the CASQA  Stormwater
Quality Handbooks at
www.cabmphandbooks.com

E-9
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If These Sources Will Be

Appendix E: BMP Design Fact Sheets

... Then Your SWQMP shall consider These Source Control BMPs

on the Project Site ...

Maintenance
wNot Applicable

designate an outdoor work area
and design the area to protect
from rainfall, tun-on runoff, and
wind dispersal.

Show secondary containment for
exterior work areas where motor
oil, brake fluid, gasoline, diesel
fuel, radiator  fluid, acid-
containing batteries or other
hazardous materials or hazardous
wastes are used or stored. Drains
shall not be installed within the
secondary containment areas.

Add a note on the plans that states
either (1) there are no floor drains,
or (2) floor drains are connected
to  wastewater  pretreatment
systems prior to discharge to the
sanitary sewer and an industrial
waste discharge permit will be
obtained.

required features of the
outdoor work area.

QO State that there are no floor
drains or if there are floor
drains, note the agency from
which an industrial waste
discharge permit will be
obtained and that the design
meets that agency’s
requirements.

O State that there are no tanks,
containers or sinks to be used
for parts cleaning or rinsing
or, if there are, note the
agency from which an
industrial ~ waste  discharge
permit will be obtained and
that the design meets that
agency’s requirements.

1 2 3 4
Potential Sources of Permanent Controls—Show on Permanent Controls—List in Operational BMPs—Include in
Runoff Pollutants Drawings Table and Narrative Table and Narrative
a K Accommodate all vehicle | @  State that no vehicle repair or | In the report, note that all of the following
Vehicle/Equipment equipment repair and maintenance will be done | restrictions apply to use the site:
Repair and maintenance indoors. Or outdoors, or else describe the

Q No person shall dispose of, nor permit

the disposal, directly or indirectly of
vehicle fluids, hazardous materials, or
rinse water from parts cleaning into
storm drains.

No vehicle fluid removal shall be
performed outside a building, nor on
asphalt or ground surfaces, whether
inside or outside a building, except in
such a manner as to ensure that any
spilled fluid will be in an area of
secondary  containment.  Leaking
vehicle fluids shall be contained or
drained from the vehicle immediately.

No person shall leave unattended drip
parts or other open containers
containing vehicle fluid, unless such
containers are in use ot in an area of
secondary containment.

E-10
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Appendix E: BMP Design Fact Sheets

If These Sources Will Be
on the Project Site ...

... Then Your SWQMP shall consider These Source Control BMPs

1 2 3 4
Potential Sources of Permanent Controls—Show on Permanent Controls—List in Operational BMPs—Include in
Runoff Pollutants Drawings Table and Narrative Table and Narrative
O L. Fuel Dispensing | O Fueling  areas’  shall  have Q The property owner shall dry sweep
reas impermeable floors (i.e., portland the fueling area routinely.

Not Applicable cement concrete or  equivalent O See the Business Guide Sheet,
smooth impervious surface) that “Automotive Service—Service
are (1) graded at the minimum Stations” in the CASQA Stormwater
slope  necessary  to  prevent Quality Handbooks at

ponding; and (2) separated from
the rest of the site by a grade break
that prevents run-on of storm
water to the MEP.

Q Fueling areas shall be covered by a
canopy that extends a minimum of
ten feet in each direction from each
pump. [Alternative: The fueling
area must be covered and the
cover’s minimum dimensions must
be equal to or greater than the area
within the grade break or fuel
dispensing areal.] The canopy [or
cover] shall not drain onto the
fueling area.

www.cabmphandbooks.com.

1. The fueling area shall be defined as the area extending a minimum of 6.5 feet from the corner of each fuel dispenser or the length at which the hose
and nozzle assembly may be operated plus a minimum of one foot, whichever is greater.
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Appendix E: BMP Design Fact Sheets

1EThese Soutces WillBe ... Then Your SWQMP shall consider These Source Control BMPs

on the Project Site ...

1 2 3 4
Potential Sources of Permanent Controls—Show on Permanent Controls—List in Operational BMPs—Include in

Runoff Pollutants / Drawings Table and Narrative / Table and Narrative

M. Loading Docks V Show a preliminary design for the VMOVC loaded and unloaded items
O Not Applicable loading  dock area, includling %indoors as soon as possible.

roofing and drainage. ILoading See Fact Sheet SC-30, “Outdoor

docks shall. l?e . covered and/or Loading and Unloading,” in the

graded to minimize run-on to and CASQA Stormwater Quality

runoff from the loading area. Roof Handbooks at

downspouts shall be positioned to
direct storm water away from the
loading area. Water from loading
dock areas should be drained to the
sanitary sewer where feasible.
Direct connections to storm drains
from depressed loading docks are

prohibited.

www.cabmphandbooks.com.

Q Loading dock areas draining
directly to the sanitary sewer shall
be equipped with a spill control
valve or equivalent device, which
shall be kept closed during periods
of operation.

Q Provide a roof overhang over the
loading area or install door skirts
(cowling) at each bay that enclose
the end of the trailer.
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Appendix E: BMP Design Fact Sheets

If These Sources Will Be
on the Project Site ...

... Then Your SWQMP shall consider These Source Control BMPs

1 2 3 4
Potential Sources of Permanent Controls— Permanent Controls—List in Table and Operational BMPs—Include in
_Runoff Pollutants Show on Drawings , Narrative , Table and Narrative
V N. Fire Sprinkler VProvide a means to drain fire sprinkler test water V See the note in Fact Sheet SC-
Test Water to the sanitary sewer. 41, “Building and Grounds
O Not Applicable Maintenance,” in the CASQA
Stormwater Quality
Handbooks at
www.cabmphandbooks.com.
O. Miscellaneous Drain or Q Boiler drain lines shall be directly or indirectly
Wash Water connected to the sanitary sewer system and may
Q ,Boiler drain lines not discharge to the storm drain system.
Condensate drain Condensate drain lines may discharge to
lines landscaped areas if the flow is small enough that
VZ/ Rooftop runoff will not occur. Condensate drain lines may
equipment \Jnot discharge to the storm drain system.
Rooftop mounted equipment with potential to

O Drainage sumps
produce pollutants shall be roofed and/or have

0 Roofing, gutters, secondary containment.

and trim . )
Q Any drainage sumps onsite shall feature a

O Not Applicable sediment sump to reduce the quantity of sediment
in pumped water.

Q  Avoid roofing, gutters, and trim made of copper
or other unprotected metals that may leach into
runoff.
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Appendix E: BMP Design Fact Sheets

1EThese Soutces WillBe ... Then Your SWQMP shall consider These Source Control BMPs

on the Project Site ...

1 2 3 4
Potential Sources of Permanent Controls—Show on Permanent Controls—List in Operational BMPs—Include in
Runoff Pollutants Drawings Table and Narrative , Table and Narrative
VP. Plazas, sidewalks, \G( Plazas, sidewalks, and parking lots shall
and parking lots. be swept regularly to prevent the
O Not Applicable accumulation of litter and debris.

Debris from pressure washing shall be
collected to prevent entry into the storm
drain system. Wash water containing any
cleaning agent or degreaser shall be
collected and discharged to the sanitary
sewer and not discharged to a storm
drain.
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Form 2, Page 7 of 11

IDENTIFICATION AND NARRATIVE OF RECEIVING WATER AND POLLUTANTS OF CONCERN

Describe flow path of storm water from the project site discharge location(s), through urban storm
conveyance systems as applicable, to receiving creeks, rivers, and lagoons as applicable, and ultimate
discharge to the Pacific Ocean (or bay, lagoon, lake or reservoir, as applicable):

Project will drain to the Agua Hedionda Creek, then to the Agua Hedionda Lagoon, finally to the
Pacific Ocean. The area of concern is in Agua Hedionda Creek.

Agua Hedionda - Los Monos, 904.31

List any 303(d) impaired water bodies within the path of storm water from the project site to the Pacific
Ocean (or bay, lagoon, lake or reservoir, as applicable), identify the pollutant(s)/stressor(s) causing
impairment, and identify any TMDLs and/or Highest Priority Pollutants from the WQIP for the impaired water

bodies:

303(d) Impaired Water Body

Pollutant(s)/Stressor(s)

TMDLs / WQIP Highest Priority
Pollutant

Agua Hedionda Creek Selenium

None at this time

Agua Hedionda Creek

Total Dissolved Solids

None at this time

Agua Hedionda Creek Toxicity

None at this time

Identification of Project Site Pollutants*
*Identification of project site pollutants is only required if flow-thru treatment BMPs are implemented
onsite in lieu of retention or biofiltration BMPs (note the project must also participate in an alternative
compliance program unless prior lawful approval to meet earlier PDP requirements is demonstrated)

Identify pollutants expected from the project site based on all proposed use(s) of the site (see BMP Design

Manual Appendix B.6):

Not Applicable to the Expected from the Also a Receiving Water

Pollutant Project Site Project Site Pollutant of Concern
Sediment X [ O
Nutrients X [ [
Heavy Metals X H []
Organic Compounds X O []
Trash & Debris X [ L]
P bstances O O
Oil & Grease X O [l
Bacteria & Viruses [ O
Pesticides X 0 [l
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REGION NAME

WATER BODY
NAME

Agua Hedionda

WATER BODY
TYPE

INTEGRATE
D REPORT
CATEGORY

POLLUTANT

POLLUTANT
CATEGORY

FINAL LISTING DECISION

TMDL
DECISION REQUIRE
STATUS** MENT

STATUS**

EXPECTED

TMDL

COMPLETION

DATE***

Regional Board 9 - San Diego Region Creek River & Stream 5 Selenium Metals/Metalloids Do Not Delist from 303(d) list (TMDL required list) Revised 5A 7/11/1905
: . . Agua Hedionda . . . - . . . . -

Regional Board 9 - San Diego Region Creek River & Stream 5 Total Dissolved Solids Salinity Do Not Delist from 303(d) list (TMDL required list) Original 5A 7/11/1905
: . . Agua Hedionda . . - . . . : .

Regional Board 9 - San Diego Region River & Stream 5 Toxicity Toxicity Do Not Delist from 303(d) list (TMDL required list) Revised 5A 7/11/1905

Creek




Form 2, Page 8 of 11

HYDROMODIFICATION MANAGEMENT REQUIREMENTS

Do hydromodification management requirements apply (see Section 1.6 of the BMP Design Manual;
select one box and describe below)?

Yes, hydromodification management flow control structural BMPs required.

I No, the project will discharge runoff directly to existing underground storm drains discharging
directly to water storage reservoirs, lakes, enclosed embayments, or the Pacific Ocean.

I No, the project will discharge runoff directly to conveyance channels whose bed and bank are
concrete-lined all the way from the point of discharge to water storage reservoirs, lakes, enclosed
embayments, or the Pacific Ocean.

] No, the project will discharge runoff directly to an area identified as appropriate for an exemption by
the WMAA for the watershed in which the project resides.

Describe:
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Form 2, Page 9 of 11

CRITICAL COARSE SEDIMENT YIELD AREAS

*This section only required if hydromodification management requirements apply

Based on the maps provided within the WMAA, do potential critical coarse sediment yield areas exist
within the project drainage boundaries (select all that apply and describe below)? Additional signed
and stamped reports must be provided to document any exemption from coarse sediment yield
requirements.

X Yes
I No, No critical coarse sediment yield areas to be protected based on WMAA maps

If yes, have any of the optional analyses presented in Section 6.2 of the BMP Design Manual been

performed?

X 6.2.1 Verification of Geomorphic Landscape Units (GLUs) Onsite

[16.2.2 Downstream Systems Sensitivity to Coarse Sediment

[J6.2.3 Optional Additional Analysis of Potential Critical Coarse Sediment Yield Areas Onsite

[INo optional analyses performed, the project will avoid critical coarse sediment yield areas
identified based on WMAA maps

If optional analyses were performed, what is the final result?

XINo critical coarse sediment yield areas to be protected based on verification of GLUs onsite

L Critical coarse sediment yield areas exist but additional analysis has determined that protection is
not required. Documentation attached in Attachment 2.B of the SWQMP.

[ICritical coarse sediment yield areas exist and require protection. The project will implement
management measures described in Sections 6.2.4 and 6.2.5 as applicable, and the areas are
identified on the SWQMP Exhibit.

. Please see Attachment 2B for GLU analysis.
Describe:

The slope in the critical coarse sediment yield areas of the
study site is 4.7%, which is under the slope range listed here.

With the slope of 4.7%, there is NO CRITICAL COARSE
SEDIMENT IN THE PROJECT AREA.
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Form 2, Page 10 of 11

FLOW CONTROL FOR POST-PROJECT RUNOFF

*This section only required if hydromodification management requirements apply

List and describe point(s) of compliance for hydromodification management flow control (see Section
6.3.1). Identify each point of compliance for flow control on the Hydromodification Management
Exhibit in Attachment 2A.

Has a geomorphic assessment been performed for the receiving channel(s)?

X No, the low flow threshold is 0.1Q2 (default low flow threshold)

O] Yes, the result is the low flow threshold is 0.1Q2

O Yes, the result is the low flow threshold is 0.3Q2

[ Yes, the result is the low flow threshold is 0.5Q2

If a geomorphic assessment has been performed, provide the report.
Discussion / Additional Information: (optional)
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Form 2, Page 11 of 11

OTHER SITE REQUIREMENTS AND CONSTRAINTS

When applicable, list other site requirements or constraints that will influence storm water
management design, such as zoning requirements including setbacks and open space, or local codes
governing minimum street width, sidewalk construction, allowable pavement types, and drainage

requirements.

Optional Additional Information or Continuation of Previous Sections As Needed

This space provided for additional information or continuation of information from previous sections as
needed.
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FORM 3 — SOURCE CONTROL BMPS FOR ALL DEVELOPMENT PROJECTS

Page 1 0of4

PROJECT IDENTIFICATION & SOURCE CONTROLS

Project Name: | BA Decision Street

Permit Application Number p21.0339

All development projects must implement source control BMPs SC-1 through SC-6, unless justification is
provided by qualified design professional See Chapter 4 and Appendix E of the Model BMP Design
Manual for information to implement source control BMPs shown in this checklist.

Answer each category below pursuant to the following, and provide description.
e "Yes" means the project will implement the source control BMP as described in Chapter 4
and/or Appendix E of the Model BMP Design Manual.
e "No" means the BMP is applicable to the project but it is not feasible to implement.
e "N/A" means the BMP is not applicable at the project site because the project does not include
the feature that is addressed by the BMP (e.g., the project has no outdoor materials storage
areas).

Source Control Requirement Applied?

SC-1 Prevention of lllicit Discharges into the MS4 Yes 1 No ] N/A

Describe how source control will be implemented, or justify if not feasible:
Use a suite of housekeeping BMPs which could include effective irrigation, dispersion of non-storm
water discharges into landscaping for infiltration. No vehicle washing will be allowed onsite.

SC-2 Storm Drain Stenciling or Signage Yes ] No ] N/A

Describe how source control will be implemented, or justify if not feasible:

Stenciling shall be provided for all storm water conveyance system inlets and catch basins within the
project area. Inlet stenciling may include concrete stamping, concrete painting, placards, or other
methods approved by the City.

SC-3 Protect Outdoor Materials Storage Areas from Rainfall, Run-On, [ Yes 1 No N/A
Runoff, and Wind Dispersal

Describe how source control will be implemented, or justify if not feasible:
No outdoor storage is anticipated at this time.

SC-4 Protect Materials Stored in Outdoor Work Areas from Rainfall, ] Yes 1 No N/A
Run-0n, Runoff, and Wind Dispersal

Describe how source control will be implemented, or justify if not feasible:
No outdoor storage areas anticipated at this time.
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Form 3, Page 2 of 4

Source Control Requirement Applied?

SC-5 Protect Trash Storage Areas from Rainfall, Run-On, Runoff, and Yes 1 No ] N/A
Wind Dispersal

Describe how source control will be implemented, or justify if not feasible:

¢ Trash container areas are deigned so that drainage from adjoining roofs and pavement is diverted
around the area(s) to avoid run-on.

¢ Ensure trash container areas are screened or walled to prevent offsite transport of trash.

® Provide roofs or awnings on all trash enclosures, to minimize exposure.

e Locate storm drains away from the immediate vicinity of the trash storage area and vice versa.

e Post signs on all dumpsters informing users that hazardous material are not to be disposed.

SC-6 Additional BMPs Based on Potential Sources of Runoff Pollutants Applied?
(must answer for each source listed below)
a. On-site storm drain inlets Yes ] No ] N/A

Describe how source control will be implemented, or justify if not feasible:
Inlet will be stenciled

b. Sump pumps or French drains Yes 1 No ] N/A

Describe how source control will be implemented, or justify if not feasible:
French drain will convey treated water at bottom of biofiltration basins.

c. Interior or sub-surface parking garages [ Yes 1 No X N/A

Describe how source control will be implemented, or justify if not feasible:

No interior or sub-surface parking garages is anticipated at this time.

d. Need for future indoor & structural pest control X vYes 1 No ] N/A

Describe how source control will be implemented, or justify if not feasible:
Provide integrated pest management information to owners, lessees, and operators.

e. Landscape/outdoor pesticide use Yes 1 No ] N/A

Describe how source control will be implemented, or justify if not feasible:

- Maintain landscaping using minimum or no pesticides.

- See applicable operational BMPs in Fact Sheet SC-41, “Building and Grounds Maintenance,” in the
CASQA Stormwater Quality Handbooks at www.cabmphandbooks.com.

- Provide IPM information to new owners, lessees and operators.
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Form 3, Page 3 of 4

Source Control Requirement Applied?
f. Pools, spas, ponds, decorative fountains, or other water features ] Yes ] No N/A
Describe how source control will be implemented, or justify if not feasible:
No anticipated water features at this time.
g. Food preparation and/or service [] Yes ] No 1 Nn/A
Describe how source control will be implemented, or justify if not feasible:
No food preparation and/or service is anticipated at this time.
h. Refuse/trash collection areas Yes ] No ] N/A

Describe how source control will be implemented, or justify if not feasible:
® Trash container areas are deigned so that drainage from adjoining roofs and pavement is diverted

around the area(s) to avoid run-on.

¢ Ensure trash container areas are screened or walled to prevent offsite transport of trash.
¢ Provide roofs or awnings on all trash enclosures, to minimize exposure.
¢ Locate storm drains away from the immediate vicinity of the trash storage area and vice versa.

e Post signs on all dumpsters informing users that hazardous material are not to be disposed.

i. Industrial processes X Yes 1 No 1 N/A
Describe how source control will be implemented, or justify if not feasible:

All source control pollutants will be minimized. All treatment will be through

biofiltration basin.

j- Outdoor storage of equipment, chemicals, or materials ] Yes 1 No N/A
Describe how source control will be implemented, or justify if not feasible:

No outdoor storage at this time

k. Vehicle and equipment cleaning ] Yes 1 No N/A
Describe how source control will be implemented, or justify if not feasible:

No vehicle cleaning at this time.

I. Vehicle/equipment repair and maintenance ] Yes 1 No N/A
Describe how source control will be implemented, or justify if not feasible:

No vehicle repair or maintenance at this time.

m. Fuel dispensing areas ] Yes 1 No N/A

Describe how source control will be implemented, or justify if not feasible:

No fuel dispensing areas at this time.
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Form 3, Page 4 of 4

n. Loading docks

Yes

] No

LI N/A

Describe how source control will be implemented, or justify if not feasible:

All source control pollutants will be minimized. All treatment will be through surface to

biofiltration basin.

o. Fire sprinkler test water and relief point Yes ] No (1 N/A
Describe how source control will be implemented, or justify if not feasible:

Any test water will drain to the sewer system.

p. Miscellaneous drain or wash down areas ] Yes ] No N/A
Describe how source control will be implemented, or justify if not feasible:

No wash down areas at this time.

g. Plaza, sidewalks, parking lots Yes ] No 1 N/A

Describe how source control will be implemented, or justify if not feasible:
All outdoor plazas, sidewalks and parking lots will drain directly to biofiltration basins or indirectly to

basins via onsite private storm drain

Discussion / justification if SC-6 not implemented. Clearly identify which sources of runoff pollutants are
discussed. Justification must be provided for all "No" answers shown above.
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FORM 4 - SITE DESIGN BMPS FOR ALL DEVELOPMENT PROJECTS
Page 1 of 2

PROJECT IDENTIFICATION

Project Name LBA Decision Street

Permit Application Number P21-0339

All development projects must implement site design BMPs SD-1 through SD-8, unless justification is
provided by qualified design professional. See Chapter 4 and Appendix E of the Model BMP Design
Manual for information to implement site design BMPs shown in this checklist.

Answer each category below pursuant to the following, and provide description.
e "Yes" means the project will implement the site design BMP as described in Chapter 4 and/or
Appendix E of the Model BMP Design Manual.
e "No" means the BMP is applicable to the project but it is not feasible to implement.
e "N/A" means the BMP is not applicable at the project site because the project does not include
the feature that is addressed by the BMP (e.g., the project site has no existing natural areas to

conserve).
Site Design Requirement Applied?
SD-1 Maintain Natural Drainage Pathways and Hydrologic Features ] ]
Yes No N/A

Describe how site design will be implemented, or justify if not feasible:

There is no natural drainage pathways since entire site has been constructed and is impervious

SD-2 Conserve Natural Areas, Soils, and Vegetation ] Yes 1 No N/A

Describe how site design will be implemented or justify if not feasible:

The site is designed to create no more disturbance than is necessary whiles being used in accordance
with current zoning. The current site has no pervious areas and is proposing to add areas for
vegetation. No Natural areas from pre-development to conserve.

SD-3 Minimize Impervious Area Yes ] No ] N/A

Describe how site design will be implemented, or justify if not feasible:

Landscape areas are maximized to the largest extent possible while the site is being utilized in
accordance with current zoning. Walkways for access to the site are at minimum widths. The current
site is 100% impervious and is proposing to put in landscape areas and decrease the impervious.

SD-4 Minimize Soil Compaction Yes 1 No 1 n/A

Describe how site design will be implemented, or justify if not feasible:

Only the areas that need to be compacted as recommended by the soils engineer will be compacted

Form 4, Page 2 of 2
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SD-5 Impervious Area Dispersion (] Yes No ] N/A

Describe how site design will be implemented, or justify if not feasible:

The underlying soil is type C and type D soil. The project is proposing to reduce the amount of
imperious surface and include pervious area (currently no pervious areas are on site); but
pervious are not large enough to qualify as dispersion areas.

SD-6 Runoff Collection Yes | L] No L1N/A

Describe how site design will be implemented, or justify if not feasible:

Roof drains will drain to adjacent landscaped areas or directly to biofiltration basins or roof drains
may drain to adjacent paved areas and then to biofiltration basins by overland flow or by onsite
private storm drain. Impervious areas will drain to soft area where possible before draining to basins.
Infiltration at soft areas will be limited when next to building foundations.

SD-7 Landscaping with Native or Drought Tolerant Species Yes ] No 1 N/A

Describe how site design will be implemented, or justify if not feasible:
Landscape plans are being prepared in accordance with rules and guidelines published by
The City of Vista.

SD-8 Harvest and Use of Precipitation [1Yes 1 No N/A
Note: Worksheet B.3-1, “Harvest and Use Feasibility” must be included

in this section of the SWQMP.

Describe how site design will be implemented, or justify if not feasible:

Worksheet B.3-1 "Harvest and Use Feasibility” is included on next sheet as stated in
required note.

Page 26 of 38


eharrington
Snapshot

eharrington
Rectangle

eharrington
Text Box
x

eharrington
Text Box
Worksheet B.3-1 "Harvest and Use Feasibility" is included on next sheet as stated in required note.

SJiang
Text Box
The underlying soil is type C and type D soil. The project is proposing to reduce the amount of imperious surface and include pervious area (currently no pervious areas are on site); but pervious are not large enough to qualify as dispersion areas.


Appendix B: Storm Water Pollutant Control Hydrologic Calculations and Sizing Methods

Worksheet B.3-1. Harvest and Use Feasibility Screening

Harvest and Use Feasibility Screening Worsksheet B.3-1

1. Is there a demand for harvested water (check all that apply) at the project site that is reliably
present during the wet season?
Toilet and urinal flushing
MLandscape irrigation
O Other:

2. If there is a demand; estimate the anticipated average wet season demand over a period of 36 hours.

Guidance for planning level demand calculations for toilet/utinal flushing and landscape irrigation is
provided in Section B.3.2. Flushing: (174 res.)x(9.3 galires) = 1618.2 gallons, (1618.2 gal)(1.5 days)/(7.48 gal/cuft) = 324.5 cu ft

Irrigation: 36-hr Mod. Water per Table B.3-3 = (1,470 gal days/acre)*(0.9517 acres)/ 7.48 gal/ cuft = 187.03 cu ft
[Provide a summary of calculations here]

Total Demand = 511.53 cu ft

3. Calculate the DCV using worksheet B-2.1.

Total DCV = 12,996 0.25%12,996 = 3,249 cu ft
3a. Is the 36-hour demand 3b. Is the 36-hour demand greater 3c. Is the 36-hour
greater than or equal to the than 0.25DCV but less than the full demand less than
DCV? DCV? 0.25DCV?
= =

Harvest and use appears to be Harvest and use may be feasible. Harvest and use is
feasible. Conduct more detailed | Conduct more detailed evaluation and | considered to be
evaluation and sizing sizing calculations to determine infeasible.
calculations to confirm that feasibility. Harvest and use may only
DCV can be used at an adequate | be able to be used for a portion of the
rate to meet drawdown criteria. | site, or (optionally) the storage may

need to be upsized to meet long term

capture targets while draining in

longer than 36 hours.

B-11 February 2016
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FORM 5 — STRUCTURAL POLLUTANT CONTROL AND
HYDROMODIFICATION MANAGEMENT BMPS

PROJECT IDENTIFICATION

Project Name LBA Decision Street

Permit Application Number P21-0339

PDP Structural BMPs

All PDPs must implement structural BMPs for storm water pollutant control (see Chapter 5 of the BMP
Design Manual). Selection of PDP structural BMPs for storm water pollutant control must be based on
the selection process described in Chapter 5. PDPs subject to hydromodification management
requirements must also implement structural BMPs for flow control for hydromodification management
(see Chapter 6 of the BMP Design Manual). Both storm water pollutant control and flow control for
hydromodification management can be achieved within the same structural BMP(s).

PDP structural BMPs must be verified by the local jurisdiction at the completion of construction. This
may include requiring the project owner or project owner's representative and engineer of record to
certify construction of the structural BMPs (see Section 1.12 of the BMP Design Manual). PDP structural
BMPs must be maintained into perpetuity, and the local jurisdiction must confirm the maintenance (see
Section 7 of the BMP Design Manual).

Use this form to provide narrative description of the general strategy for structural BMP implementation
at the project site in the box below. Then complete the PDP structural BMP summary information sheet
(page 3 of this form) for each structural BMP within the project (copy the BMP summary information
page as many times as needed to provide summary information for each individual structural BMP).

Describe the general strategy for structural BMP implementation at the site. This information must
describe how the steps for selecting and designing storm water pollutant control BMPs presented in
Section 5.1 of the BMP Design Manual were followed, and the results (type of BMP selected). For
projects requiring hydromodification flow control BMPs, indicate whether pollutant control and flow
control BMPs are integrated or separate structures.

Note: Each structural pollutant control and hydromodification management BMP must be clearly
identified on a site map (Attachment 1a), and described in supporting table (Attachment 1B).

Note: Each structural pollutant control and hydromodification management BMP must be clearly
identified on a site map (Attachment 1a), and described in supporting table (Attachment 1B).
The project IMP selection process was accomplished in conjunction with section 5.1 of the BMP
design manual.

-Step 1, The project was divided up and evaluated at the DMA scale. Each DMA was classified as

SelfTreating, De-minimis, Self-Retaining or Draining to and Integrated Management Practice
(IMP).

Step 2, For the DMA’s that drain to IMP’s, the appropriate runoff factors were applied to each area
and the required Design Capture Volume (DCV) of each sub area calculated. For this project,
Harvest and reuse is not considered feasible.

Step 3, Due to the impermeability of the underlying soils,(soil type C&D) , infiltration BMP’s are not
Feasible next to the building, and the building footprint covers the entire project area.

Step 4, A&B for the infiltration condition leads to section 5.5.3 which is the Biofiltration BMP
category. The various sizing methods included in Appendix B.5 were followed and the entire
DCV can be treated within the proposed IMPs.
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Step 5, Each Biofiltration area is sized in accordance with the fact sheet BF-1 found in appendix E of
the BMP design manual. This project requires hydromodification, so the Biofiltration units
accomplish both storm water treatment and flow control mitigation in an integrated design

Page 28 of 38




FORM 6 — STORMWATER BMP MAINTENANCE MECHANISM

PROJECT IDENTIFICATION

Project Name |BA Decision Street

Permit Application Number P21-0339

Maintenance Requirements

A stormwater structural BMP operations and maintenance plan must be prepared for PDPs. A template
plan is available at:

http://www.cityofvista.com/services/city-departments/community-development/building-planning-
permits-applications/land-development-autocad-templates/storm-water-forms

Has a stormwater structural BMP operations and maintenance plan been prepared?
Yes, included with Attachment 3A
] No

LBA Decision Street

[INSERT PLAN DATE]

Robert Dentino

Project Engineer/ EXCEL Engineering

All projects are required to maintain designed functionality of structural BMPs in perpetuity. Privately-
owned projects must record a Storm Drain Maintenance Agreement with the County of San Diego
Assessor’s Office. A template Storm Drain Maintenance Agreement is available at:
http://www.cityofvista.com/services/city-departments/community-development/building-planning-
permits-applications/land-development-autocad-templates/storm-water-forms

Has a Storm Drain Maintenance Agreement been submitted to the County?

Yes, copy included with Attachment 3B
] No

] Not Applicable (e.g., city-owned property/project)

Page 29 of 38



SJiang
Text Box
LBA Decision Street 

SJiang
Text Box
LBA Decision Street 

sjiang
Text Box
P21-0339


ATTACHMENT 1 — POLLUTANT CONTROLS: SUPPORT DOCUMENT AND

CHECKLIST

Each of the attachments indicated below should be considered for inclusion with the SWQMP. Use this
checklist to indicate which attachments are included behind this coversheet.

Attachment Contents Checklist
Sequence
Attachment 1A | Drainage Management Area (DMA) Included

Exhibit

See DMA Exhibit Checklist on next page.

Attachment 1B

Tabular Summary of DMAs Showing
DMA ID matching DMA Exhibit, DMA
Area, DMA Type, and BMPs*

*Provide table in this Attachment OR on
DMA Exhibit in Attachment 1A

Included on DMA Exhibit in Attachment 1A

[ Included as Attachment 1B

Attachment 1C

Harvest and Use Feasibility Screening
Checklist (Worksheet B.3-1)

Refer to Appendix B.3-1 of the BMP
Design Manual.

Included

[] Not included because the entire project
will use Infiltration BMPs

Attachment 1D

Categorization of Infiltration Feasibility
Condition (Worksheet C.4-1)

Refer to Appendices C and D of the BMP
Design Manual.

Included

[] Not included because the entire project
will use Harvest and Use BMPs

Attachment 1E

Pollutant Control BMP Design
Worksheets and Calculations

Refer to Appendices B and E of the BMP
Design Manual for structural pollutant
control BMP design guidelines

Included

Page 30 of 38




ATTACHMENT 1A — DMA EXHIBIT CHECKLIST

For Attachment 1A, provide map(s) for the project site, titled “DMA Exhibit.” The checklist below identifies
minimum elements that must be included with the DMA Exhibit.

Underlying hydrologic soil group  Note: C and D soil, See Hydromodification Exhibit.
Approximate depth to groundwater Note: Approximate depth to groundwater > 50 ft.
Existing natural hydrologic features (watercourses, seeps, springs, wetlands, etc.)

L] critical coarse sediment yield areas to be protected Note: Not Applicable

[ Existing topography and impervious areas Note: Not Applicable

Existing and proposed site drainage network and storm drain structures

Proposed connections to offsite drainage Note: Connections will be throughout the building and

Proposed demolition connect to the existing cu_Ivert. Line_s are r_oughly sized

proposed grading in hydrolc_)gy report and will be precise in final
engineering.

Proposed impervious features

Proposed design features and surface treatments used to minimize imperviousness
Drainage management area (DMA) boundaries

DMA identification numbers (DMA ID)

DMA areas (square footage or acreage)

DMA type (Drains to BMP, Self-mitigating, De Minimis, or Self-retaining)

Potential pollutant source areas and corresponding required source controls (see Form 2 and Form 3
of SWQMP, BMP Design Manual Chapter 4 and Appendix E.1)

Proposed Structural BMPs (see Form 5 of SWQMP)
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STRUCTURAL BMP SUMMARY TABLE
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MAINTAIN WITH CARE — NO MODIFICATIONS WITHOUT AGENCY APPROVAL
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WATER QUALITY SIGN— PLACED AT
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NOTE: ALL BIOFILTRATION AREAS WILL
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ENGINEERING

LAND PLANNING = ENGINEERING * SURVEYING

140 STATE PLACE, ESCONDIDO, CA 92029
PH (760)745-8118 FX (760)745-1890

S
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STORAGE
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N

f COMPACTED SOIL

~

L
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1
/

R ANCHOR DETAL

6" PVC PIPE PERFORATION
LAYOUT DETAIL

NOT 70 SCALE

NOJE: ALL CATCH BASINS WITH GRATES SHALL
BE STENCILED WITH CITY REQUIRED ITEM PER
ABOVE DETAIL (DAS MANUFACTURING #D0 OR
EFQUIVALENT),
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SOURCE CONTROL BMP

@ SC—1 PREVENTION OF ILLICIT DISCHARGES INTO THE MS4

USE A SUITE OF HOUSEKEEPING BMPS WHICH COULD INCLUDE EFFECTIVE IRRIGATION,
DISPERSION OF NON—-STORM WATER DISCHARGES INTO LANDSCAPING FOR
INFILTRATION. NO VEHICLE WASHING WILL BE ALLOWED ONSITE.

@ SC—2 STORM DRAIN STENCILING OR SIGNAGE

STENCILING SHALL BE PROVIDED FOR ALL STORM WATER CONVEYANCE SYSTEM INLETS
AND CATCH BASINS WITHIN THE PROJECT AREA. INLET STENCILING MAY
INCLUDE CONCRETE STAMPING, CONCRETE PAINTING, PLACARDS, OR OTHER
METHODS APPROVED BY THE CITY.

@ SC—5 PROTECT TRASH STORAGE AREAS FROM RAINFALL, RUN-ON, RUNOFF, AND

WIND DISPERSAL

*TRASH CONTAINER AREAS ARE DEIGNED SO THAT DRAINAGE FROM ADJOINING
ROOFS AND PAVEMENT IS DIVERTED AROUND THE AREA(S) TO AVOID RUN-ON.

*ENSURE TRASH CONTAINER AREAS ARE SCREENED OR WALLED TO PREVENT
OFFSITE TRANSPORT OF TRASH.

*PROVIDE ROOFS OR AWNINGS ON ALL TRASH ENCLOSURES, TO MINIMIZE
EXPOSURE.

*LOCATE STORM DRAINS AWAY FROM THE IMMEDIATE VICINITY OF THE TRASH
STORAGE AREA AND VICE VERSA.

*POST SIGNS ON ALL DUMPSTERS INFORMING USERS THAT HAZARDOUS
MATERIAL ARE NOT TO BE DISPOSED.

SC—6 ADDITIONAL BMPS BASED ON POTENTIAL SOURCES OF RUNOFF POLLUTANTS
(#) A ON-SITE STORM DRAN INLETS
INLET WILL BE STENCILED
(5) B. FRENCH DRAINS
FRENCH DRAIN WILL CONVEY TREATED WATER AT BOTTOM OF BIOFILTRATION
BASINS.
(6) c. NEED FOR FUTURE INDOOR & STRUCTURAL PEST CONTROL

PROVIDE INTEGRATED PEST MANAGEMENT INFORMATION TO OWNERS, LESSEES,
AND OPERATORS.

@ D. LANDSCAPE/OUTDOOR PESTICIDE USE

— MAINTAIN LANDSCAPING USING MINIMUM OR NO PESTICIDES.

— SEE APPLICABLE OPERATIONAL BMPS IN FACT SHEET SC—41, “BUILDING AND
GROUNDS MAINTENANCE,” IN. THE CASQA STORMWATER QUALITY HANDBOOKS AT
WWW.CABMPHANDBOOKS.COM.

— PROVIDE IPM INFORMATION TO NEW OWNERS, LESSEES AND OPERATORS.

SC—43 PARKING/STORAGE AREA MAINTENANCE

ESTABLISH FREQUENCY OF PUBLIC PARKING LOT SWEEPING BASED ON USAGE AND
FIELD OBSERVATIONS OF WASTE ACCUMULATION.

@ SC—-30 OUTDOOR LOADING/UNLOADING

*MOVE LOADED AND UNLOADED ITEMS INDOORS AS SOON AS POSSIBLE.

-SEE FACT SHEET SC-30, "OUTDOOR LOADING AND UNLOADING,” IN THE CASQA
STORMWATER QUALITY HANDBOOKS AT WWW.CABMPHANDBOOKS.COM.

SCALE: 1:40

SITE DESIGN BMPs

@ SD—3 PARKING AND DRIVING AISLES WERE DESIGN TO
THE MINIMUM REQUIRED TO MINIMIZE IMPERVIOUS
AREAS

(3) SD-6 RUNOFF COLLECTION WAS IMPLEMENTED TO
MINIMIZE THE TRANSPORT OF RUNOFF AND
POLLUTANTS TO THE MS4 AND RECEIVING WATERS.

@ SD—7 DROUGHT TOLERANT PLANTS SPECIES ARE
SELECTED FOR LANDSCAPING

e ] —
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40 &0 120 160
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*TRASH CONTAINER AREAS ARE DEIGNED SO THAT DRAINAGE FROM ADJOINING
ROOFS AND PAVEMENT IS DIVERTED AROUND THE AREA(S) TO AVOID RUN-ON.
*ENSURE TRASH CONTAINER AREAS ARE SCREENED OR WALLED TO PREVENT
OFFSITE TRANSPORT OF TRASH.

*PROVIDE ROOFS OR AWNINGS ON ALL TRASH ENCLOSURES, TO MINIMIZE
EXPOSURE.

- LOCATE STORM DRAINS AWAY FROM THE IMMEDIATE VICINITY OF THE TRASH
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MATERIAL ARE NOT TO BE DISPOSED.

NN

U YA

SC—6 ADDITIONAL BMPS BASED ON POTENTIAL SOURCES OF RUNOFF POLLUTANTS
(%) A ON-SITE STORM DRAIN INLETS
INLET WILL BE STENCILED
(5) B. FRENCH DRAINS
FRENCH DRAIN WILL CONVEY TREATED WATER AT BOTTOM OF BIOFILTRATION
BASINS.
(6) c. NEED FOR FUTURE INDOOR & STRUCTURAL PEST CONTROL
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Please see DMA Exhibit and Attachment 1E


eharrington
Text Box
Please see DMA Exhibit and Attachment 1E


ATTACHMENT 1c



Appendix B: Storm Water Pollutant Control Hydrologic Calculations and Sizing Methods

Worksheet B.3-1. Harvest and Use Feasibility Screening

Harvest and Use Feasibility Screening Worsksheet B.3-1

1. Is there a demand for harvested water (check all that apply) at the project site that is reliably
present during the wet season?
Toilet and urinal flushing
MLandscape irrigation
O Other:

2. If there is a demand; estimate the anticipated average wet season demand over a period of 36 hours.

Guidance for planning level demand calculations for toilet/utinal flushing and landscape irrigation is
provided in Section B.3.2. Flushing: (174 res.)x(9.3 galires) = 1618.2 gallons, (1618.2 gal)(1.5 days)/(7.48 gal/cuft) = 324.5 cu ft

Irrigation: 36-hr Mod. Water per Table B.3-3 = (1,470 gal days/acre)*(0.9517 acres)/ 7.48 gal/ cuft = 187.03 cu ft
[Provide a summary of calculations here]

Total Demand = 511.53 cu ft

3. Calculate the DCV using worksheet B-2.1.

Total DCV = 12,996 0.25%12,996 = 3,249 cu ft
3a. Is the 36-hour demand 3b. Is the 36-hour demand greater 3c. Is the 36-hour
greater than or equal to the than 0.25DCV but less than the full demand less than
DCV? DCV? 0.25DCV?
= =

Harvest and use appears to be Harvest and use may be feasible. Harvest and use is
feasible. Conduct more detailed | Conduct more detailed evaluation and | considered to be
evaluation and sizing sizing calculations to determine infeasible.
calculations to confirm that feasibility. Harvest and use may only
DCV can be used at an adequate | be able to be used for a portion of the
rate to meet drawdown criteria. | site, or (optionally) the storage may

need to be upsized to meet long term

capture targets while draining in

longer than 36 hours.

B-11 February 2016
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Appendix D: Approved Infiltration Rate Assessment Methods

Table D.2-3: Determination of Safety Factor

. . Assigned Factor Product (p)
Consideration .
Weight (w) Value (v) pP=wxv
Infiltration Testing Method 0.25 2 0.5
A Soil Texture Class 0.25 3 0.75
Suitability
Assessment Soil Variability 0.25 2 0.5
@) Depth to Groundwater/Obstruction 0.25 1 0.25
Suitability Assessment Safety Factor, Sa = Zp 2.0
Pretreatment 0.50 2 1.0
Design Resiliency 0.25 2 0.5
®) Compaction 0.25 2 0.5
Design Safety Factor, Sg = Zp 2.0
Safety Factor, S = Sax Sp 40
(Must be always greater than or equal to 2)

The geotechnical engineer should reference Table D.2-4 below in order to determine appropriate
factor values for use in the table above. The values in the table below are subjective in nature and the
geotechnical engineer may use professional discretion in how the points are assigned.

Table D.2-4: Guidance for Determining Individual Factor Values

. . High Concern Medium Concern Low Concern
Consideration ) . .
(3 points) (2 points) (1 point)
Infiltration At least 4 tests within BMP
Testin A At least 2 tests of any kind footprint, OR Large/Small Scale
n
Meth (gi Y within 50’ of BMP. Pilot Infiltration Testing over at
etho
least 5% of BMP footprint.
Soil Text Unk Sil
C?;ss exture Cl:.yz;)wn’ 1, or Loamy Granular/Slightly Loamy
Soil Variability |Unknown or High Moderately Homogeneous Significantly Homogeneous
Depth to
Groundwater/ |<5’ below BMP 5-15’ below BMP >15’ below BMP
Obstruction
Provides good pretreatment OR |Provides excellent pretreatment
Pretreatment None/Minimal does not receive significant OR only receives runoff from
runoff from unpaved areas rooftops and road surfaces.
Includ derdrain/back
Includes underdrain/backup nc.u es underdrain/backup
- . . . drainage AND supports easy
Resiliency None/Minimal drainage that ensures ponding . .
. restoration of impacted
draws down in <96 hours . .
infiltration rates.
Compaction Moderate Likelihood |Low Likelihood Very Low Likelihood

www.sandiegocounty.gov/stormwater D-9 Effective September 15, 2020
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Categorization of Infiltration Feasibility Condition

Part 1 - Full Infiltration Feasibility Screening Criteria
Would infiltration of the full design volume be feasible from a physical perspective without any
undesirable consequences that cannot be reasonably mitigated?

Criteria | Screening Question Yes No
Is the estimated reliable infiltration rate below proposed facility locations greater than
1 0.5 inches per hour? The response to this Screening Question shall be based on a X
comprehensive evaluation of the factors presented in Appendix C.2 and Appendix D.

Provide basis:

GPI Comment (09-01-2021):

GPI performed field infiltration testing at the site at depths of 5 and 10 feet below the
existing ground surface. The uncorrected field rates measured during our
investigation ranged from 0.00 to 0.01 inches per hour, which is less than the 0.5
inches per hour detailed in the screening question. These rates do not include safety
factor corrections for site characteristics, methodology, or potential design of the
storm water system.

Additional details and results of our field infiltration testing are presented in our
August 3, 2021 geotechnical investigation report.

Can infiltration greater than 0.5 inches per hour be allowed without increasing risk of
geotechnical hazards (slope stability, groundwater mounding, utilities, or other factors)

2 that cannot be mitigated to an acceptable level? The response to this Screening Question X
shall be based on a comprehensive evaluation of the factors presented in Appendix
C2.

Provide basis:

GPI Comment (09-01-2021):
Not applicable. Rates measured in the field were significantly lower than 0.5 inches
per hour (see prior response to Screening Question 1).
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Criteria | Screening Question Yes No

Can infiltration greater than 0.5 inches per hour be allowed without increasing risk of
groundwater contamination (shallow water table, storm water pollutants or other

3 factors) that cannot be mitigated to an acceptable level? The response to this Screening X
Question shall be based on a comprehensive evaluation of the factors presented in

Appendix C.3.

Provide basis:

GPI Comment (09-01-2021):

Not applicable. Rates measured in the field were significantly lower than 0.5 inches
per hour (see prior response to Screening Question 1). Groundwater is anticipated
to be deeper than 50 feet below prevailing site grades.

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative
discussion of study/data soutce applicability.

Can infiltration greater than 0.5 inches per hour be allowed without causing potential
water balance issues such as change of seasonality of ephemeral streams or increased

4 discharge of contaminated groundwater to surface waters? The response to this X
Screening Question shall be based on a comprehensive evaluation of the factors
presented in Appendix C.3.

Provide basis:

GPI Comment (09-01-2021):
Not applicable. Rates measured in the field were significantly lower than 0.5 inches
per hour (see prior response to Screening Question 1).

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative
discussion of study/data soutce applicability.

If all answers to rows 1 - 4 are “Yes” a full infiltration design is potentially feasible. The

Part 1 feasibility screening category is Full Infiltration

Result*

NO

If any answer from row 1-4 is “No”, infiltration may be possible to some extent but would not
generally be feasible or desirable to achieve a “full infiltration” design. Proceed to Part 2

*To be completed using gathered site information and best professional judgment considering the definition of MEP in
the MS4 Permit. Additional testing and/or studies may be required by City Engineer to substantiate findings.
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Form I-8 Page 3 of 4

Part 2 — Partial Infiltration vs. No Infiltration Feasibility Screening Criteria
Would infiltration of water in any appreciable amount be physically feasible without any negative
consequences that cannot be reasonably mitigated?

Criteria | Screening Question Yes No
Do soil and geologic conditions allow for infiltration in any appreciable rate or volume?
5 The response to this Screening Question shall be based on a comprehensive evaluation X
of the factors presented in Appendix C.2 and Appendix D.

Provide basis:

GPI Comment (09-01-2021):

As noted in our response to Screening Question 1, GPI measured uncorrected field
infiltration rates of 0.00 and 0.01 inches per hour. These uncorrected rates are
significantly lower than the recommended minimum infiltration rate of 0.5 inches per
hour and also lower than the generally accepted minimum rated of 0.05 inches per
hour for partial infiltration. The low rates are attributable to the presence of
sedimentary bedrock and deep, fine-grained, compacted fill soils throughout the site.
As such, GPI does not consider the site suitable for infiltration.

Additional details and results of our field infiltration testing are presented in our
August 3, 2021 geotechnical investigation report.

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative
discussion of study/data source applicability and why it was not feasible to mitigate low infiltration rates.

Can Infiltration in any appreciable quantity be allowed without increasing risk of
geotechnical hazards (slope stability, groundwater mounding, utilities, or other factors)
6 that cannot be mitigated to an acceptable level? The response to this Screening Question X
shall be based on a comprehensive evaluation of the factors presented in Appendix
C.2.

Provide basis:

GPI Comment (09-01-2021):

Not applicable. Rates measured in the field were significantly lower than 0.5 inches
per hour and the subsurface materials consisted of compacted fine-grained fill soils
and native bedrock materials (see prior response to Screening Question 5).
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Criteria | Screening Question Yes No

Can Infiltration in any appreciable quantity be allowed without posing significant risk
for groundwater related concerns (shallow water table, storm water pollutants or other
factors)? The response to this Screening Question shall be based on a comprehensive
evaluation of the factors presented in Appendix C.3.

Provide basis: Groundwater is not located within approximately 10 feet from the bottom of the proposed basins.

GPI Comment (09-01-2021):

Not applicable. Rates measured in the field were significantly lower than 0.5 inches
per hour and the subsurface materials consisted of compacted fine-grained fill soils
and native bedrock materials (see prior response to Screening Question 5).
Groundwater is anticipated to be deeper than 50 feet below prevailing site grades.

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative
discussion of study/data soutce applicability and why it was not feasible to mitigate low infiltration rates.

8 this Screening Question shall be based on a comprehensive evaluation of the factors

Can infiltration be allowed without violating downstream water rights? The response to X
presented in Appendix C.3.

Provide basis:

GPI Comment (09-01-2021):

Not applicable. Rates measured in the field were significantly lower than 0.5 inches
per hour and the subsurface materials consisted of compacted fine-grained fill soils
and native bedrock materials (see prior response to Screening Question 5).
Groundwater is anticipated to be deeper than 50 feet below prevailing site grades.

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative
discussion of study/data soutce applicability and why it was not feasible to mitigate low infiltration rates.

If all answers from row 1-4 are yes then partial infiltration design is potentially feasible.
Part 2 The feasibility screening category is Partial Infiltration N O
Result* | If any answer from row 5-8 is no, then infiltration of any volume is considered to be
infeasible within the drainage area. The feasibility screening category is No Infiltration.

*To be completed using gathered site information and best professional judgment considering the definition of MEP in
the MS4 Permit. Additional testing and/ot studies may be requited by City Engineer to substantiate findings
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Category

Standard
Drainage Basin
Inputs

Dispersion
Area, Tree Well
& Rain Barrel
Inputs
(Optional)

Initial Runoff
Factor
Calculation

Dispersion
Area
Adjustments

Tree & Barrel
Adjustments

RN

No Warning Messages

Automated Worksheet B.1: Calculation of Design Capture Volume (V2.0)

# Description i Units
1 Drainage Basin ID or Name| DMAI1 unitless

2 85th Percentile 24-hr Storm Depth 0.66 inches

3 Impervious Surfaces Not Directed to Dispersion Area (C=0.90)] 257,647  |[sq-ft

4 Semi-Pervious Surfaces Not Serving as Dispersion Area (C=0.30) sq-ft

5 Engineered Pervious Surfaces Not Serving as Dispersion Area (C=0.10) 41,458 sq-ft

6 Natural Type A Soil Not Serving as Dispersion Area (C=0.10) sq-ft

7 Natural Type B Soil Not Serving as Dispersion Area (C=0.14) sq-ft

8 Natural Type C Soil Not Serving as Dispersion Area (C=0.23) sq-ft

9 Natural Type D Soil Not Serving as Dispersion Area (C=0.30) sq-ft

10 Does Tributary Incorporate Dispersion, Tree Wells, and/or Rain Barrels? No yes/no

11 Impervious Surfaces Directed to Dispersion Area per SD-B (Ci=0.90) sq-ft

12 Semi-Pervious Surfaces Serving as Dispersion Area per SD-B (Ci=0.30) sq-ft

13 Engineered Pervious Surfaces Serving as Dispersion Area per SD-B (Ci=0.10) sq-ft

14 Natural Type A Soil Serving as Dispersion Area per SD-B (Ci=0.10) sq-ft

15 Natural Type B Soil Serving as Dispersion Area per SD-B (Ci=0.14) sq-ft

16 Natural Type C Soil Serving as Dispersion Area per SD-B (Ci=0.23) sq-ft

17 Natural Type D Soil Serving as Dispersion Area per SD-B (Ci=0.30) sq-ft

18 Number of Tree Wells Proposed per SD-A #

19 Average Mature Tree Canopy Diametert| ft

20 Number of Rain Barrels Proposed per SD-E #

21 Average Rain Barrel Size gal

22 Total Tributary Area| 299,105  [sg-ft

23 Initial Runoff Factor for Standard Drainage Areas 0.79 unitless
24 Initial Runoff Factor for Dispersed & Dispersion Areas 0.00 unitless
25 Initial Weighted Runoff Factor 0.79 unitless
26 Initial Design Capture Volume 12,996 cubic-feet
27 Total Impervious Area Dispersed to Pervious Surface 0 sq-ft

28 Total Pervious Dispersion Area 0 sq-ft

29 Ratio of Dispersed Impervious Area to Pervious Dispersion Area n/a ratio

30 Adjustment Factor for Dispersed & Dispersion Areas 1.00 ratio

31 Runoff Factor After Dispersion Techniques 0.79 unitless
32 Design Capture Volume After Dispersion Techniques 12,996 cubic-feet
33 Total Tree Well Volume Reduction 0 cubic-feet
34 Total Rain Barrel Volume Reduction 0 cubic-feet
35 Final Adjusted Runoff Factor 0.79 unitless
36 Final Effective Tributary Area| 236,293  |[sg-ft

37 Initial Design Capture Volume Retained by Site Design Elements 0 cubic-feet
38 Final Design Capture Volume Tributary to BMP 12,996 cubic-feet




Category

Basic Analysis

Advanced
Analysis

Result

No Warning Messages

Automated Worksheet B.2: Retention Requirements (V2.0)

# Description i Units
1 Drainage Basin ID or Name| DMA1 unitless

2 85th Percentile Rainfall Depth 0.66 inches

3 Predominant NRCS Soil Type Within BMP Location D unitless

4 Is proposed BMP location Restricted or Unrestricted for Infiltration Activities?| Restricted [unitless

5 Nature of Restriction| Soil Type |unitless

6 Do Minimum Retention Requirements Apply to this Project? Yes yes/no

7 Are Habitable Structures Greater than 9 Stories Proposed? No yes/no

8 Has Geotechnical Engineer Performed an Infiltration Analysis? Yes yes/no

9 Design Infiltration Rate Recommended by Geotechnical Engineer 0.010 in/hr

10 Design Infiltration Rate Used To Determine Retention Requirements 0.000 in/hr

11 Percent of Average Annual Runoff that Must be Retained within DMA 1.5% percentage
12 Fraction of DCV Requiring Retention 0.01 ratio

13 Required Retention Volume 130 cubic-feet




Category

BMP Inputs

Retention
Calculations

Biofiltration
Calculations

Result

Automated Worksheet B.3: BMP Performance (V2.0)

# Description i Units
1 Drainage Basin ID or Name DMAI sq-ft

2 Design Infiltration Rate Recommended 0.000 in/hr

3 Design Capture Volume Tributary to BMP 12,996 cubic-feet
4 Is BMP Vegetated or Unvegetated?|  Vegetated  |unitless

5 Is BMP Impermeably Lined or Unlined? Lined unitless

6 Does BMP Have an Underdrain?|  Underdrain  |unitless

7 Does BMP Utilize Standard or Specialized Media? Standard unitless

8 Provided Surface Area 7,300 sq-ft

9 Provided Surface Ponding Depth 6 inches*
10 Provided Soil Media Thickness 21 inches

11 Provided Gravel Thickness (Total Thickness) 12 inches

12 Underdrain Offset 3 inches

13 Diameter of Underdrain or Hydromod Orifice (Select Smallest) 2.38 inches

14 Specialized Soil Media Filtration Rate in/hr

15 Specialized Soil Media Pore Space for Retention| unitless
16 Specialized Soil Media Pore Space for Biofiltration| unitless
17 Specialized Gravel Media Pore Space unitless
18 Volume Infiltrated Over 6 Hour Storm 0 cubic-feet
19 Ponding Pore Space Available for Retention) 0.00 unitless
20 Soil Media Pore Space Available for Retention 0.05 unitless
21 Gravel Pore Space Available for Retention (Above Underdrain) 0.00 unitless
22 Gravel Pore Space Available for Retention (Below Underdrain) 0.40 unitless
23 Effective Retention Depth 2.25 inches

24 Fraction of DCV Retained (Independent of Drawdown Time) 0.11 ratio

25 Calculated Retention Storage Drawdown Time 120 hours

26 Efficacy of Retention Processes, 0.13 ratio

27 Volume Retained by BMP (Considering Drawdown Time) 1,700 cubic-feet
28 Design Capture Volume Remaining for Biofiltration 11,296 cubic-feet
29 Max Hydromod Flow Rate through Underdrain 0.2523 cfs

30 Max Soil Filtration Rate Allowed by Underdrain Orifice 1.49 in/hr

31 Soil Media Filtration Rate per Specifications 5.00 in/hr

32 Soil Media Filtration Rate to be used for Sizing 1.49 in/hr

33 Depth Biofiltered Over 6 Hour Storm| 8.96 inches

34 Ponding Pore Space Available for Biofiltration| 1.00 unitless
35 Soil Media Pore Space Available for Biofiltration 0.20 unitless
36 Gravel Pore Space Available for Biofiltration (Above Underdrain) 0.40 unitless
37 Effective Depth of Biofiltration Storage] 13.80 inches

38 Drawdown Time for Surface Ponding 4 hours

39 Drawdown Time for Effective Biofiltration Depth| 9 hours

40 Total Depth Biofiltered 22.76 inches

41 Option 1 - Biofilter 1.50 DCV: Target Volume 16,944 cubic-feet
42 Option 1 - Provided Biofiltration Volume] 13,845 cubic-feet
43 Option 2 - Store 0.75 DCV: Target Volume 8,472 cubic-feet
44 Option 2 - Provided Storage Volume 8,395 cubic-feet
45 Portion of Biofiltration Performance Standard Satisfied| 0.99 ratio

46 Do Site Design Elements and BMPs Satisfy Annual Retention Requirements? Yes yes/no
47 Overall Portion of Performance Standard Satisfied (BMP Efficacy Factor) 1.00 ratio

48 Deficit of Effectively Treated Stormwater 0 cubic-feet

No Warning Messages

*Note: DMA table (see DMA exhibit) has 9 inches for construction purposes.
3 inches of mulch has been added to media in this calculations due to the
void space of mulch.
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REGION NAME

WATER BODY
NAME

Agua Hedionda

WATER BODY
TYPE

INTEGRATE
D REPORT
CATEGORY

POLLUTANT

POLLUTANT
CATEGORY

FINAL LISTING DECISION

TMDL
DECISION REQUIRE
STATUS** MENT

STATUS**

EXPECTED

TMDL

COMPLETION

DATE***

Regional Board 9 - San Diego Region Creek River & Stream 5 Selenium Metals/Metalloids Do Not Delist from 303(d) list (TMDL required list) Revised 5A 7/11/1905
: . . Agua Hedionda . . . - . . . . -

Regional Board 9 - San Diego Region Creek River & Stream 5 Total Dissolved Solids Salinity Do Not Delist from 303(d) list (TMDL required list) Original 5A 7/11/1905
: . . Agua Hedionda . . - . . . : .

Regional Board 9 - San Diego Region River & Stream 5 Toxicity Toxicity Do Not Delist from 303(d) list (TMDL required list) Revised 5A 7/11/1905

Creek




ATTACHMENT 2 — HYDROMODIFICATION MANAGEMENT CONTROLS:
SUPPORT DOCUMENTATION & CHECKLIST

[ Check this box if this attachment is empty because the project is exempt from PDP
hydromodification management requirements.

Each of the attachments indicated below should be considered for inclusion with the SWQMP. Use this
checklist to indicate which attachments are included behind this coversheet.

Management Exhibit

Attachment Contents Checklist
Sequence
Attachment 2A | yydromodification Included

See Hydromodification Management Exhibit
Checklist on the back of this Attachment cover
sheet.

Attachment 2B

Management of Critical Coarse
Sediment Yield Areas

See Section 6.2 of the BMP
Design Manual.

Exhibit showing project drainage boundaries
marked on WMAA Critical Coarse Sediment Yield
Area Map

Analyses, as applicable, for Critical Coarse Sediment
Yield Area Determination, per BMP Design Manual:

[] 6.2.1 Verification of Geomorphic Landscape
Units Onsite

[] 6.2.2 Downstream Systems Sensitivity to Coarse
Sediment
[16.2.3 Optional Additional Analysis of Potential
Critical Coarse Sediment Yield Areas Onsite

Attachment 2C

Geomorphic Assessment of
Receiving Channels

See Section 6.3.4 of the BMP
Design Manual.

Not performed
[] Included

[] submitted as separate stand-alone document

Attachment 2D

Flow Control Facility Design,
including Structural BMP
Drawdown Calculations and
Overflow Design Summary

See Chapter 6 and Appendix G
of the BMP Design Manual

Included

[] submitted as separate stand-alone document

Attachment 2E

Vector Control Plan

[ Included

Not required because BMPs will drain in less
than 96 hours
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ATTACHMENT 2A — HYDROMODIFICATION MANAGEMENT EXHIBIT

For Attachment 2A, provide map(s) for the project site, titled “Hydromodification Management Exhibit.”
The checklist below identifies minimum elements that must be included with the exhibit.

Underlying hydrologic soil group Note: C and D soil. See hydromodification management exhibit.
Approximate depth to groundwater Note: Approximate depth to groundwater is greater than 50 ft.
L] Existing natural hydrologic features (watercourses, seeps, springs, wetlands, etc.)

[ critical coarse sediment yield areas to be protected

Existing topography and impervious areas

Existing and proposed site drainage network and storm drain structures

Proposed connections to offsite drainage Note: Connections will be throughout the building and
Proposed demolition connect to the existing culvert. Lines are roughly sized
in hydrology report and will be precise in final

Proposed grading engineering.

Proposed impervious features

Proposed design features and surface treatments used to minimize imperviousness
Drainage management area (DMA) boundaries

DMA identification numbers (DMA ID)

DMA areas (square footage or acreage)

XXX KXNXKXKX KX

DMA type (Drains to BMP, Self-mitigating, De Minimis, or Self-retaining)

Potential pollutant source areas and corresponding required source controls (see Form 2 and Form 3
of SWQMP, BMP Design Manual Chapter 4 and Appendix E.1)

Proposed Structural BMPs (see Form 5 of SWQMP)
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Appendix H: Guidance for Investigation Potential Critical Coarse Sediment Yield Areas

boundary to create GLUs. The GLU:s listed in Table H-1.3 (also shown in Table 6-1) are considered
to be potential critical coarse sediment yield areas. Note the GLU nomenclature is presented in the
following format: Geology — Land Cover — Slope Category (e.g., "CB-Agticultural/Grass-3" for a
GLU consisting of coarse bedrock geology, agticultural/grass land cover, and 20% to 40% slope).
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Appendix H: Guidance for Investigation Potential Critical Coarse Sediment Yield Areas

Anticipated
Grainsize of Bedrock or  Impermeable/  Geology
\VETINET : .
Weathered  Sedimentary Permeable Grouping
Material
Di -
Qvopl0 ig'nx 61(6):'go & Oceanside Coarse Sedimentary Impermeable CSI
QvoplOa | San Diego 30'x 60' Coarse Sedimentary Impermeable CSI
Qvopl1 ig'nngg'go & Oceanside Coarse Sedimentary Impermeable CSI
Qvoplla | San Diego 30'x 60' Coarse Sedimentary Impermeable CSI
Qvopl2 San Diego & Oceanside Coarse Sedimentary Impermeable CSI
30"x 60'
Di id
Qvopl3 San Diego & Oceanside Coarse Sedimentary Impermeable CSI
30'x 60'
Di -
Qvop2 San Diego & Oceanside Coarse Sedimentary Impermeable CSI
30'x 60'
Di -
Qvop3 San Diego & Oceanside Coarse Sedimentary Impermeable CSI
30'x 60'
Qvop4 San Diego & Oceanside Coarse Sedimentary Impermeable CSI
30"x 60'
San Diego & O id
Qvop5 33,HX 618?0 ceanmsICe | Coarse Sedimentary Impermeable CSI
Qvopb San Diego 30' x 60' Coarse Sedimentary Impermeable CSI
Qvop7 San Diego & Oceanside Coarse Sedimentary Impermeable CSI
30'x 60'
San Diego & O id
Qvop8 33'nx 6lg'go CeanmsIe | Coarse Sedimentary Impermeable CSI
Qvop9 San Diego 30' x 60' Coarse Sedimentary Impermeable CSI
Tsa Oceanside 30" x 60' Coarse Sedimentary Impermeable CSI
Qof Oceanside 30' x 60' Coarse Sedimentary Permeable CSPp
Qofl Oceanside 30" x 60' Coarse Sedimentary Permeable CSpP
Qof2 Oceanside 30' x 60' Coarse Sedimentary Permeable CSP
Q Jennings; CA Coarse Sedimentary Permeable CSP
Qa Oceanside 30' x 60' Coarse Sedimentary Permeable CSP
Qd Oceanside 30" x 60' Coarse Sedimentary Permeable CSP
Qf Oceanside 30' x 60' Coarse Sedimentary Permeable CSP
Di -
Qmb San Diego & Oceanside Coarse Sedimentary Permeable CSp
30"x 60'
Di -
Qop San Diego & Oceanside Coarse Sedimentary Permeable CSp
30'x 60'
H-8 February 2016
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Appendix H: Guidance for Investigation Potential Critical Coarse Sediment Yield Areas

Table H.1-2: Land Cover Grouping for SanGIS Ecology-Vegetation Data Set

SanGIS Legend

SanGIS Grouping

Land Cover

Grouping

1 42000 Valley and Foothill Grassland T W ——— Agricultural/Grass
2 42100 Native Grassland HESEES, VIae B O, Agricultural/Grass
Meadows, and Other Herb -
3 42110 Valley Needlegrass Grassland .\ Agricultural/Grass
Communities -
4 42120 Valley Sacaton Grassland Agricultural/Grass
5 42200 Non-Native Grassland Agricultural/Grass
6 42300 Wildflower Field Agriculture/Grass
7 42400 Foothill/Mountain Perennial Agriculture/Grass
Grassland
g 42470 Transmontane Dropseed Agriculture/Grass
Grassland
9 45000 Meadow and Seep Agriculture/Grass
10 45100 Montane Meadow h(/}[razslands, \Zleg}[;l P(I){olsl,) Agriculture/Grass
11 45110 Wet Montane Meadow cacows, an . er et Agriculture/Grass
Communities .
12 45120 Dry Montane Meadows Agriculture/Grass
13 45300 Alkali Meadows and Seeps Agriculture/Grass
14 45320 Alkali Seep Agriculture/Grass
15 45400 Freshwater Seep Agriculture/Grass
16 46000 Alkali Playa Community Agriculture/Grass
17 46100 Badlands/Mudhill Forbs Agriculture/Grass
18 Non-Native Grassland Agriculture/Grass
19 18000 General Agriculture Agriculture/Grass
20 18100 Orchards and Vineyards Agriculture/Grass
21 18200 Intensive Agriculture Agriculture/Grass
18200 Intensive Agriculture - Dairies, .
22 Nurseries, Chicken Ranches Non-Native V ) Agriculture/Grass
18300 Extensive Agriculture - on-Native Vegetation, .
23 . Developed Areas, or Agriculture/Grass
Field/Pasture, Row Crops .
- Unvegetated Habitat -
24 18310 Field/Pasture Agriculture/Grass
25 18310 Pasture Agriculture/Grass
26 18320 Row Crops Agriculture/Grass
27 12000 Urban/Developed Developed
28 12000 Urban/Developed Developed
29 81100 Mixed Evergreen Forest Forest
30 81300 Oak Forest Forest
31 81310 Coast Live Oak Forest Forest Forest
32 81320 Canyon Live Oak Forest Forest
33 81340 Black Oak Forest Forest

H-11
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Appendix H: Guidance for Investigation Potential Critical Coarse Sediment Yield Areas

Table H.1-3: Potential Critical Coarse Sediment Yield Areas

Land Cover

Slope (%)

CB-Agticultural/Grass-3 Coarse Bedrock Agticultural/ Grass 20% - 40%
CB-Agticultural/Grass-4 Coarse Bedrock Agticultural/Grass >40%
CB-Forest-2 Coarse Bedrock Forest 10 — 20%
CB-Forest-3 Coarse Bedrock Forest 20% - 40%
CB-Forest-4 Coarse Bedrock Forest >40%
CB-Scrub/Shrub-4 Coarse Bedrock Scrub/Shrub >40%
CB-Unknown-4 Coarse Bedrock Unknown >40%
CSI-Agticultural/ Grass-2 Coarse Sedimentary Impermeable Agticultural/Grass 10 — 20%
CSI-Agricultural/Grass-3 Coarse Sedimentary Impermeable Agticultural/Grass 20% - 40%
CSI-Agticultural/ Grass-4 Coarse Sedimentary Impermeable Agticultural/Grass >40%
CSP-Agticultural/ Grass-4 Coarse Sedimentary Permeable Agticultural/Grass >40%
CSP-Forest-3 Coarse Sedimentary Permeable Forest 20% - 40%
CSP-Forest-4 Coarse Sedimentary Permeable Forest >40%
CSP-Scrub/Shrub-4 Coarse Sedimentary Permeable Scrub/Shrub >40%

The slope in the critical coarse sediment yield areas of the
study site is 4.7%, which is under the slope range listed

here.

With the slope of 4.7%, there is NO CRITICAL COARSE
SEDIMENT IN THE PROJECT AREA.

H-17
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The slope in the critical coarse sediment yield areas of the study site is 4.7%, which is under the slope range listed here. 

With the slope of 4.7%, there is NO CRITICAL COARSE SEDIMENT IN THE PROJECT AREA.
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Category

BMP Inputs

Retention
Calculations

Biofiltration
Calculations

Result

Automated Worksheet B.3: BMP Performance (V2.0)

# Description i Units
1 Drainage Basin ID or Name DMAI sq-ft
2 Design Infiltration Rate Recommended 0.000 in/hr
3 Design Capture Volume Tributary to BMP 12,996 cubic-feet
4 Is BMP Vegetated or Unvegetated?|  Vegetated  |unitless
5 Is BMP Impermeably Lined or Unlined? Lined unitless
6 Does BMP Have an Underdrain?|  Underdrain  |unitless
7 Does BMP Utilize Standard or Specialized Media? Standard unitless
8 Provided Surface Area 7,300 sq-ft
9 Provided Surface Ponding Depth 6 inches
10 Provided Soil Media Thickness 21 inches
11 Provided Gravel Thickness (Total Thickness) 12 inches
12 Underdrain Offset 3 inches
13 Diameter of Underdrain or Hydromod Orifice (Select Smallest) 2.38 inches
14 Specialized Soil Media Filtration Rate in/hr
15 Specialized Soil Media Pore Space for Retention| unitless
16 Specialized Soil Media Pore Space for Biofiltration| unitless
17 Specialized Gravel Media Pore Space unitless
18 Volume Infiltrated Over 6 Hour Storm 0 cubic-feet
19 Ponding Pore Space Available for Retention) 0.00 unitless
20 Soil Media Pore Space Available for Retention 0.05 unitless
21 Gravel Pore Space Available for Retention (Above Underdrain) 0.00 unitless
22 Gravel Pore Space Available for Retention (Below Underdrain) 0.40 unitless
23 Effective Retention Depth 2.25 inches
24 Fraction of DCV Retained (Independent of Drawdown Time) 0.11 ratio
25 Calculated Retention Storage Drawdown Time 120 hours
26 Efficacy of Retention Processes, 0.13 ratio
27 Volume Retained by BMP (Considering Drawdown Time) 1,700 cubic-feet
28 Design Capture Volume Remaining for Biofiltration 11,296 cubic-feet
29 Max Hydromod Flow Rate through Underdrain 0.2523 cfs
30 Max Soil Filtration Rate Allowed by Underdrain Orifice 1.49 in/hr
31 Soil Media Filtration Rate per Specifications 5.00 in/hr
32 Soil Media Filtration Rate to be used for Sizing 1.49 in/hr
33 Depth Biofiltered Over 6 Hour Storm| 8.96 inches
34 Ponding Pore Space Available for Biofiltration| 1.00 unitless
35 Soil Media Pore Space Available for Biofiltration 0.20 unitless
36 Gravel Pore Space Available for Biofiltration (Above Underdrain) 0.40 unitless
37 Effective Depth of Biofiltration Storage] 13.80 inches

*
39 Drawdown Time for Effective Biofiltration Depth| 9 hours
40 Total Depth Biofiltered 22.76 inches
41 Option 1 - Biofilter 1.50 DCV: Target Volume 16,944 cubic-feet
42 Option 1 - Provided Biofiltration Volume] 13,845 cubic-feet
43 Option 2 - Store 0.75 DCV: Target Volume 8,472 cubic-feet
44 Option 2 - Provided Storage Volume 8,395 cubic-feet
45 Portion of Biofiltration Performance Standard Satisfied| 0.99 ratio
46 Do Site Design Elements and BMPs Satisfy Annual Retention Requirements? Yes yes/no
47 Overall Portion of Performance Standard Satisfied (BMP Efficacy Factor) 1.00 ratio
48 Deficit of Effectively Treated Stormwater 0 cubic-feet

No Warning Messages

*Note: Draw down is calculated per automated worksheet
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Excel Engineering

STATISTICS ANALYSIS OF THE
SWMM FILES FOR:

DISCHARGE NODE: POC-1

ANALYSIS DETAILS

Stream Susceptibility to Channel Erosion: High

Low Flow Threshold = (0.1)Q2 = (0.1)2.970 = QIf = 0.2970 (cfs)
Flow Control Upper Limit = Q10 = 4.260 (cfs)

Assumed time between storms (hours): 24

PRE-DEVELOPMENT SWMM FILE

SWMM file name: V:\21\21052\Engineering\PLOT PLAN\Storm\Working Files\Hydmod\post 10 w new n perv - two
sto\21052 pre hydromod.out

SWMM file time stamp: 4/7/2022 2:29:57 PM

Selected Node to Analyze: POC-1

POST-DEVELOPMENT MITIGATED SWMM FILE

SWMM file name: V:\21\21052\Engineering\PLOT PLAN\Storm\Working Files\Hydmod\post 10 w new n perv - two
sto\21052 post hydromod-2.375.out

SWMM file time stamp: 4/5/2022 12:23:48 PM

Selected Node to Analyze: POC-1

MITIGATED CONDITIONS RESULTS

For the Mitigated Conditions:
Peak Flow Conditions PASS
Flow Duration Conditions PASS

The Mitigated Conditions peak flow frequency curve is composed of 390 points. Of the points, 9 point(s) are above
the flow control upper limit (Q10 = 4.26 (cfs)), 278 point(s) are below the low flow threshold value (Qlf = 0.297
(cfs)). Of the points within the flow control range (Qlf to Q10), 99 point(s) have a lower peak flow rate than pre-
development conditions, and 4 point(s) have a peak flow that exceeds the pre-development by less than 10%.
These points all pass. There are no points that failed, therefore the peak flow requirements have been met.

The Mitigated Conditions flow duration curve is composed of 100 flow bins (points). Each point represents the
number of hours where the discharge was equal to or greater than the discharge value, but less than the next
greater discharge value. Within the flow control range, comparing the post-development flow duration curve to
the pre-development flow duration curve, 100 post-development curve point(s) have a lower flow duration than
pre-development conditions. These points all pass. There are no points that failed, therefore the flow duration
requirements have been met.

V:\21\21052\Engineering\PLOT PLAN\Storm\Working Files\Hydmod\Report\report parts\Statistics Reports\POC-
1\Statistics Results-POC-1.pdf

4/7/2022 2:35:03 PM software version: 1.0.7318.27220
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Peak Flow (cfs)

Peak Flow Frequency Curves

—— Pre Development = Post Development Mitigated

—¥— Q10 (4.26¢fs) —¥— Q5 (4.01cfs)

10

i oK Q2(2.97cfs) —¥— QIf (0.297cfs)
—

20 30 40 50 60
Return Period (Years)




Excel Engineering

peakFlowPassFailMitigated

Compare Post-Development Curve to Pre-Development Curve
Flow Control Upper Limit: 4.26 (cfs)
Flow Control Lower Limit: 0.297 (cfs)
post-development SWMM file: V:\21\21052\Engineering\PLOT PLAN\Storm\Working Files\Hydmod\post 10 w new n perv - two sto\21052 post hydromod-2.375.out
post-development time stamp: 4/5/2022 12:23:48 PM
Compared to:
pre-development SWMM file: V:\21\21052\Engineering\PLOT PLAN\Storm\Working Files\Hydmod\post 10 w new n perv - two sto\21052 pre hydromod.out
pre-development time stamp: 4/7/2022 2:29:57 PM
@
\‘b\ s\‘b\ Q < OQ\
<X S o® of o K S° @
Q\Q Q‘é QQ’\\ & "}// &7 AN &6\
= & Qoé\ Q\Q'O OQo OQO oé\ﬂ Q
<
0 58.00 6.43 6.07 FALSE FALSE FALSE Pass- Qpost Above Q10 (4.26 (cfs))
1 29.00 5.48 5.05 FALSE FALSE FALSE Pass- Qpost Above Q10 (4.26 (cfs))
2 19.33 5.14 4.68 FALSE FALSE FALSE Pass- Qpost Above Q10 (4.26 (cfs))
3 14.50 5.03 4.68 FALSE FALSE FALSE Pass- Qpost Above Q10 (4.26 (cfs))
4 11.60 5.01 4.30 FALSE FALSE FALSE Pass- Qpost Above Q10 ))
5 9.67 4.67 4.25 FALSE FALSE FALSE Pass- Qpost Above Q10 (4.26 (cfs))
6 8.29 4.64 4.24 FALSE FALSE FALSE Pass- Qpost Above Q10 (4.26 (cfs))
7 7.25 4.60 4.23 FALSE FALSE FALSE Pass- Qpost Above Q10 (4.26 (cfs))
8 6.44 4.34 4.18 FALSE FALSE FALSE Pass- Qpost Above Q10 (4.26 (cfs))
9 5.80 3.99 4.11 TRUE FALSE FALSE Pass- Qpost < Qpre
10 5.27 3.98 4.03 TRUE FALSE FALSE Pass- Qpost < Qpre
11 4.83 3.97 4.00 TRUE FALSE FALSE Pass- Qpost < Qpre
12 4.46 3.97 3.86 FALSE TRUE FALSE Pass- Qpost < 110% QPre
13 414 3.92 3.86 FALSE TRUE FALSE Pass- Qpost < 110% QPre
14 3.87 3.77 3.75 FALSE TRUE FALSE Pass- Qpost < 110% QPre
15 3.63 3.72 3.68 FALSE TRUE FALSE Pass- Qpost < 110% QPre
16 3.41 3.32 3.63 TRUE FALSE FALSE Pass- Qpost < Qpre
17 3.22 3.31 3.61 TRUE FALSE FALSE Pass- Qpost < Qpre
18 3.05 3.24 3.55 TRUE FALSE FALSE Pass- Qpost < Qpre
19 2.90 3.24 3.48 TRUE FALSE FALSE Pass- Qpost < Qpre
20 2.76 3.16 3.37 TRUE FALSE FALSE Pass- Qpost < Qpre
21 2.64 2.88 3.36 TRUE FALSE FALSE Pass- Qpost < Qpre
22 2.52 2.81 3.36 TRUE FALSE FALSE Pass- Qpost < Qpre
23 2.42 2.64 3.30 TRUE FALSE FALSE Pass- Qpost < Qpre
24 2.32 2.63 3.25 TRUE FALSE FALSE Pass- Qpost < Qpre
25 2.23 2.63 3.23 TRUE FALSE FALSE Pass- Qpost < Qpre
26 2.15 2.62 3.20 TRUE FALSE FALSE Pass- Qpost < Qpre
27 2.07 2.62 3.13 TRUE FALSE FALSE Pass- Qpost < Qpre
28 2.00 2.61 2.97 TRUE FALSE FALSE Pass- Qpost < Qpre
29 1.93 2.60 2.92 TRUE FALSE FALSE Pass- Qpost < Qpre
30 1.87 2.55 2.88 TRUE FALSE FALSE Pass- Qpost < Qpre
31 1.81 2.51 2.79 TRUE FALSE FALSE Pass- Qpost < Qpre

4/7/2022 2:35PM
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peakFlowPassFailMitigated

2 A\ Q@
<X 5 o o & & 0“\°O @
é\Q Q‘é QQ’\\ & "}// &7 AN &6\
QO ~ Qoé\ Q@O OQc> OQO Qoéd Q
(¢

32 1.76 2.49 2.72 TRUE FALSE FALSE Pass- Qpost < Qpre
33 1.71 2.39 2.70 TRUE FALSE FALSE Pass- Qpost < Qpre
34 1.66 2.37 2.69 TRUE FALSE FALSE Pass- Qpost < Qpre
35 1.61 2.33 2.65 TRUE FALSE FALSE Pass- Qpost < Qpre
36 1.57 2.21 2.64 TRUE FALSE FALSE Pass- Qpost < Qpre
37 1.53 2.20 2.62 TRUE FALSE FALSE Pass- Qpost < Qpre
38 1.49 2.14 2.60 TRUE FALSE FALSE Pass- Qpost < Qpre
39 1.45 2.09 2.56 TRUE FALSE FALSE Pass- Qpost < Qpre
40 1.42 2.09 2.45 TRUE FALSE FALSE Pass- Qpost < Qpre
41 1.38 2.09 2.40 TRUE FALSE FALSE Pass- Qpost < Qpre
42 1.35 2.07 2.34 TRUE FALSE FALSE Pass- Qpost < Qpre
43 1.32 1.98 2.29 TRUE FALSE FALSE Pass- Qpost < Qpre
44 1.29 1.97 2.26 TRUE FALSE FALSE Pass- Qpost < Qpre
45 1.26 1.91 2.26 TRUE FALSE FALSE Pass- Qpost < Qpre
46 1.23 1.85 2.24 TRUE FALSE FALSE Pass- Qpost < Qpre
47 1.21 1.84 2.23 TRUE FALSE FALSE Pass- Qpost < Qpre
48 1.18 1.75 2.21 TRUE FALSE FALSE Pass- Qpost < Qpre
49 1.16 1.69 2.20 TRUE FALSE FALSE Pass- Qpost < Qpre
50 1.14 1.67 2.20 TRUE FALSE FALSE Pass- Qpost < Qpre
51 1.12 1.64 2.18 TRUE FALSE FALSE Pass- Qpost < Qpre
52 1.09 1.63 2.14 TRUE FALSE FALSE Pass- Qpost < Qpre
53 1.07 1.62 2.14 TRUE FALSE FALSE Pass- Qpost < Qpre
54 1.06 1.61 2.12 TRUE FALSE FALSE Pass- Qpost < Qpre
55 1.04 1.59 2.10 TRUE FALSE FALSE Pass- Qpost < Qpre
56 1.02 1.59 2.08 TRUE FALSE FALSE Pass- Qpost < Qpre
57 1.00 1.57 2.07 TRUE FALSE FALSE Pass- Qpost < Qpre
58 0.98 1.55 2.06 TRUE FALSE FALSE Pass- Qpost < Qpre
59 0.97 1.54 2.04 TRUE FALSE FALSE Pass- Qpost < Qpre
60 0.95 1.45 2.01 TRUE FALSE FALSE Pass- Qpost < Qpre
61 0.94 1.35 2.00 TRUE FALSE FALSE Pass- Qpost < Qpre
62 0.92 1.30 1.99 TRUE FALSE FALSE Pass- Qpost < Qpre
63 0.91 1.29 1.94 TRUE FALSE FALSE Pass- Qpost < Qpre
64 0.89 1.28 1.93 TRUE FALSE FALSE Pass- Qpost < Qpre
65 0.88 1.26 1.93 TRUE FALSE FALSE Pass- Qpost < Qpre
66 0.87 1.26 1.91 TRUE FALSE FALSE Pass- Qpost < Qpre
67 0.85 1.24 1.83 TRUE FALSE FALSE Pass- Qpost < Qpre
68 0.84 1.24 1.82 TRUE FALSE FALSE Pass- Qpost < Qpre
69 0.83 1.22 1.81 TRUE FALSE FALSE Pass- Qpost < Qpre
70 0.82 1.17 1.81 TRUE FALSE FALSE Pass- Qpost < Qpre
71 0.81 1.16 1.80 TRUE FALSE FALSE Pass- Qpost < Qpre
72 0.80 1.16 1.79 TRUE FALSE FALSE Pass- Qpost < Qpre
73 0.78 1.11 1.78 TRUE FALSE FALSE Pass- Qpost < Qpre

4/7/2022 2:35PM
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peakFlowPassFailMitigated
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S
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1.07

Pass- Qpost < Qpre

1.07

Pass- Qpost < Qpre

1.06

Pass- Qpost < Qpre

1.05

Pass- Qpost < Qpre

1.04

Pass- Qpost < Qpre

0.88

Pass- Qpost < Qpre

0.84

Pass- Qpost < Qpre

0.82

Pass- Qpost < Qpre

0.81

Pass- Qpost < Qpre

0.80

Pass- Qpost < Qpre

0.80

Pass- Qpost < Qpre

0.76

Pass- Qpost < Qpre

0.76

Pass- Qpost < Qpre

0.71

Pass- Qpost < Qpre

0.70

Pass- Qpost < Qpre

0.70

Pass- Qpost < Qpre

0.70

Pass- Qpost < Qpre

0.68

Pass- Qpost < Qpre

0.66

Pass- Qpost < Qpre

0.65

Pass- Qpost < Qpre

0.64

Pass- Qpost < Qpre

0.62

Pass- Qpost < Qpre

0.61

Pass- Qpost < Qpre

0.61

Pass- Qpost < Qpre

0.61

Pass- Qpost < Qpre

0.56

Pass- Qpost < Qpre

0.54

Pass- Qpost < Qpre

0.51

Pass- Qpost < Qpre

0.51

Pass- Qpost < Qpre

0.48

Pass- Qpost < Qpre

0.41

Pass- Qpost < Qpre

0.37

Pass- Qpost < Qpre

0.35

Pass- Qpost < Qpre

0.33

Pass- Qpost < Qpre

0.32

Pass- Qpost < Qpre

0.31

Pass- Qpost < Qpre

0.31

Pass- Qpost < Qpre

0.31

Pass- Qpost < Qpre

0.28

Pass- Qpost Below QlIf

0.27

Pass- Qpost Below QlIf

0.27

Pass- Qpost Below QlIf

X
\Q«
S
4 Q;@
74 0.77
75 0.76
76 0.75
77 0.74
78 0.73
79 0.73
80 0.72
81 0.71
82 0.70
83 0.69
84 0.68
85 0.67
86 0.67
87 0.66
88 0.65
89 0.64
90 0.64
91 0.63
92 0.62
93 0.62
94 0.61
95 0.60
96 0.60
97 0.59
98 0.59
99 0.58
100 0.57
101 0.57
102 0.56
103 0.56
104 0.55
105 0.55
106 0.54
107 0.54
108 0.53
109 0.53
110 0.52
111 0.52
112 0.51
113 0.51
114 0.50
115 0.50
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116 0.50 0.27 1.25 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
117 0.49 0.27 1.25 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
118 0.49 0.27 1.23 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
119 0.48 0.26 1.22 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
120 0.48 0.26 1.22 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
121 0.48 0.26 1.22 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
122 0.47 0.26 1.20 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
123 0.47 0.26 1.20 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
124 0.46 0.26 1.19 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
125 0.46 0.25 1.18 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
126 0.46 0.25 117 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
127 0.45 0.24 1.15 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
128 0.45 0.24 1.15 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
129 0.45 0.24 114 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
130 0.44 0.24 1.13 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
131 0.44 0.23 1.12 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
132 0.44 0.23 1.10 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
133 0.43 0.23 1.09 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
134 0.43 0.23 1.09 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
135 0.43 0.23 1.09 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
136 0.42 0.23 1.08 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
137 0.42 0.23 1.05 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
138 0.42 0.22 1.05 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
139 0.41 0.22 1.05 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
140 0.41 0.22 1.05 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
141 0.41 0.22 1.04 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
142 0.41 0.21 1.04 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
143 0.40 0.21 1.03 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
144 0.40 0.21 1.03 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
145 0.40 0.21 1.02 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
146 0.40 0.21 1.00 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
147 0.39 0.20 0.99 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
148 0.39 0.20 0.95 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
149 0.39 0.20 0.95 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
150 0.38 0.19 0.94 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
151 0.38 0.19 0.92 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
152 0.38 0.19 0.92 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
153 0.38 0.19 0.92 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
154 0.37 0.18 0.91 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
155 0.37 0.17 0.91 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
156 0.37 0.16 0.91 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
157 0.37 0.16 0.91 FALSE FALSE FALSE Pass- Qpost Below Qlf (0.297 (cfs))
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158 0.37 0.16 0.90 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
159 0.36 0.16 0.88 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
160 0.36 0.16 0.88 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
161 0.36 0.16 0.87 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
162 0.36 0.15 0.86 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
163 0.35 0.15 0.86 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
164 0.35 0.15 0.86 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
165 0.35 0.15 0.86 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
166 0.35 0.15 0.86 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
167 0.35 0.15 0.85 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
168 0.34 0.15 0.84 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
169 0.34 0.15 0.84 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
170 0.34 0.15 0.83 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
171 0.34 0.15 0.83 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
172 0.34 0.15 0.83 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
173 0.33 0.15 0.82 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
174 0.33 0.15 0.81 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
175 0.33 0.15 0.79 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
176 0.33 0.15 0.78 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
177 0.33 0.15 0.78 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
178 0.32 0.15 0.77 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
179 0.32 0.14 0.77 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
180 0.32 0.14 0.77 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
181 0.32 0.14 0.77 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
182 0.32 0.14 0.76 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
183 0.32 0.14 0.75 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
184 0.31 0.14 0.70 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
185 0.31 0.14 0.69 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
186 0.31 0.14 0.69 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
187 0.31 0.14 0.69 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
188 0.31 0.14 0.68 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
189 0.31 0.13 0.68 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
190 0.30 0.13 0.67 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
191 0.30 0.13 0.66 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
192 0.30 0.13 0.66 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
193 0.30 0.13 0.65 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
194 0.30 0.13 0.65 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
195 0.30 0.13 0.64 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
196 0.29 0.13 0.63 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
197 0.29 0.13 0.63 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
198 0.29 0.13 0.61 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
199 0.29 0.13 0.61 FALSE FALSE FALSE Pass- Qpost Below Qlf (0.297 (cfs))
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200 0.29 0.13 0.61 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
201 0.29 0.13 0.60 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
202 0.29 0.13 0.60 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
203 0.28 0.13 0.59 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
204 0.28 0.13 0.58 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
205 0.28 0.13 0.58 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
206 0.28 0.13 0.58 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
207 0.28 0.13 0.57 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
208 0.28 0.13 0.56 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
209 0.28 0.13 0.56 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
210 0.28 0.12 0.56 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
211 0.27 0.12 0.55 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
212 0.27 0.12 0.54 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
213 0.27 0.12 0.53 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
214 0.27 0.12 0.53 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
215 0.27 0.12 0.53 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
216 0.27 0.12 0.53 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
217 0.27 0.12 0.52 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
218 0.27 0.12 0.52 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
219 0.26 0.12 0.51 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
220 0.26 0.12 0.51 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
221 0.26 0.12 0.51 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
222 0.26 0.12 0.50 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
223 0.26 0.12 0.50 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
224 0.26 0.12 0.49 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
225 0.26 0.12 0.49 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
226 0.26 0.12 0.49 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
227 0.25 0.12 0.49 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
228 0.25 0.12 0.49 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
229 0.25 0.12 0.47 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
230 0.25 0.12 0.47 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
231 0.25 0.12 0.47 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
232 0.25 0.12 0.46 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
233 0.25 0.12 0.45 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
234 0.25 0.12 0.45 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
235 0.25 0.12 0.45 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
236 0.25 0.12 0.44 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
237 0.24 0.12 0.44 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
238 0.24 0.12 0.43 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
239 0.24 0.11 0.43 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
240 0.24 0.11 0.43 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
241 0.24 0.11 0.43 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
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242 0.24 0.11 0.43 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
243 0.24 0.11 0.43 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
244 0.24 0.11 0.42 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
245 0.24 0.11 0.42 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
246 0.24 0.11 0.42 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
247 0.23 0.11 0.42 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
248 0.23 0.11 0.41 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
249 0.23 0.11 0.41 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
250 0.23 0.11 0.40 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
251 0.23 0.11 0.40 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
252 0.23 0.11 0.40 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
253 0.23 0.11 0.40 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
254 0.23 0.11 0.39 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
255 0.23 0.10 0.39 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
256 0.23 0.10 0.38 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
257 0.22 0.10 0.37 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
258 0.22 0.10 0.37 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
259 0.22 0.10 0.36 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
260 0.22 0.10 0.36 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
261 0.22 0.10 0.36 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
262 0.22 0.10 0.35 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
263 0.22 0.10 0.35 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
264 0.22 0.10 0.35 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
265 0.22 0.10 0.35 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
266 0.22 0.10 0.33 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
267 0.21 0.10 0.33 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
268 0.21 0.10 0.32 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
269 0.21 0.10 0.32 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
270 0.21 0.09 0.32 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
271 0.21 0.09 0.31 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
272 0.21 0.09 0.31 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
273 0.21 0.09 0.31 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
274 0.21 0.09 0.28 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
275 0.21 0.09 0.28 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
276 0.21 0.09 0.27 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
277 0.20 0.09 0.26 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
278 0.20 0.09 0.26 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
279 0.20 0.09 0.26 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
280 0.20 0.09 0.25 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
281 0.20 0.09 0.25 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
282 0.20 0.09 0.24 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
283 0.20 0.08 0.24 FALSE FALSE FALSE Pass- Qpost Below Qlf (0.297 (cfs))
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284 0.20 0.08 0.23 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
285 0.20 0.08 0.23 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
286 0.20 0.08 0.22 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
287 0.20 0.08 0.22 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
288 0.19 0.08 0.21 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
289 0.19 0.08 0.21 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
290 0.19 0.08 0.21 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
291 0.19 0.08 0.20 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
292 0.19 0.08 0.20 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
293 0.19 0.07 0.20 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
294 0.19 0.07 0.19 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
295 0.19 0.07 0.19 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
296 0.19 0.07 0.19 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
297 0.19 0.07 0.19 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
298 0.18 0.07 0.18 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
299 0.18 0.07 0.18 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
300 0.18 0.07 0.18 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
301 0.18 0.07 0.17 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
302 0.18 0.07 0.17 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
303 0.18 0.07 0.16 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
304 0.18 0.07 0.15 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
305 0.18 0.07 0.14 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
306 0.18 0.06 0.14 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
307 0.18 0.06 0.14 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
308 0.17 0.06 0.14 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
309 0.17 0.06 0.13 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
310 0.17 0.06 0.13 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
311 0.17 0.06 0.12 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
312 0.17 0.06 0.12 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
313 0.17 0.05 0.12 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
314 0.17 0.05 0.11 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
315 0.17 0.05 0.11 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
316 0.17 0.05 0.11 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
317 0.17 0.05 0.09 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
318 0.17 0.04 0.09 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
319 0.17 0.04 0.09 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
320 0.16 0.04 0.09 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
321 0.16 0.04 0.08 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
322 0.16 0.04 0.08 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
323 0.16 0.04 0.07 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
324 0.16 0.04 0.07 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
325 0.16 0.04 0.06 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
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326 0.16 0.03 0.06 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
327 0.16 0.03 0.06 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
328 0.16 0.03 0.05 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
329 0.16 0.03 0.04 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
330 0.15 0.03 0.04 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
331 0.15 0.03 0.03 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
332 0.15 0.03 0.03 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
333 0.15 0.03 0.02 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
334 0.15 0.03 0.02 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
335 0.15 0.03 0.02 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
336 0.15 0.03 0.02 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
337 0.15 0.03 0.01 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
338 0.15 0.03 0.01 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
339 0.15 0.03 0.01 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
340 0.14 0.03 0.00 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
341 0.14 0.02 0.00 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
342 0.14 0.02 0.00 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
343 0.14 0.02 0.00 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
344 0.14 0.02 0.00 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
345 0.14 0.02 0.00 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
346 0.14 0.02 0.00 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
347 0.14 0.02 0.00 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
348 0.14 0.02 0.00 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
349 0.14 0.02 0.00 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
350 0.14 0.02 0.00 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
351 0.13 0.02 0.00 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
352 0.13 0.02 0.00 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
353 0.13 0.02 0.00 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
354 0.13 0.02 0.00 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
355 0.13 0.02 0.00 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
356 0.13 0.02 0.00 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
357 0.13 0.02 0.00 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
358 0.13 0.02 0.00 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
359 0.13 0.01 0.00 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
360 0.13 0.01 0.00 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
361 0.13 0.01 0.00 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
362 0.12 0.01 0.00 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
363 0.12 0.01 0.00 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
364 0.12 0.01 0.00 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
365 0.12 0.01 0.00 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
366 0.12 0.01 0.00 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
367 0.12 0.01 0.00 FALSE FALSE FALSE Pass- Qpost Below QIf (0.297 (cfs))
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Excel Engineering
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368 0.12 0.01 0.00 FALSE FALSE FALSE Pass- Qpost Below Qlf (0.297 (cfs))
369 0.12 0.01 0.00 FALSE FALSE FALSE Pass- Qpost Below Qlf (0.297 (cfs))
370 0.12 0.01 0.00 FALSE FALSE FALSE Pass- Qpost Below Qlf (0.297 (cfs))
371 0.12 0.01 0.00 FALSE FALSE FALSE Pass- Qpost Below Qlf (0.297 (cfs))
372 0.11 0.01 0.00 FALSE FALSE FALSE Pass- Qpost Below Qlf (0.297 (cfs))
373 0.11 0.01 0.00 FALSE FALSE FALSE Pass- Qpost Below Qlf (0.297 (cfs))
374 0.11 0.01 0.00 FALSE FALSE FALSE Pass- Qpost Below Qlf (0.297 (cfs))
375 0.11 0.01 0.00 FALSE FALSE FALSE Pass- Qpost Below Qlf (0.297 (cfs))
376 0.11 0.01 0.00 FALSE FALSE FALSE Pass- Qpost Below Qlf (0.297 (cfs))
377 0.11 0.00 0.00 FALSE FALSE FALSE Pass- Qpost Below Qlf (0.297 (cfs))
378 0.11 0.00 0.00 FALSE FALSE FALSE Pass- Qpost Below Qlf (0.297 (cfs))
379 0.11 0.00 0.00 FALSE FALSE FALSE Pass- Qpost Below Qlf (0.297 (cfs))
380 0.11 0.00 0.00 FALSE FALSE FALSE Pass- Qpost Below Qlf (0.297 (cfs))
381 0.11 0.00 0.00 FALSE FALSE FALSE Pass- Qpost Below Qlf (0.297 (cfs))
382 0.11 0.00 0.00 FALSE FALSE FALSE Pass- Qpost Below Qlf (0.297 (cfs))
383 0.10 0.00 0.00 FALSE FALSE FALSE Pass- Qpost Below Qlf (0.297 (cfs))
384 0.10 0.00 0.00 FALSE FALSE FALSE Pass- Qpost Below Qlf (0.297 (cfs))
385 0.10 0.00 0.00 FALSE FALSE FALSE Pass- Qpost Below Qlf (0.297 (cfs))
386 0.10 0.00 0.00 FALSE FALSE FALSE Pass- Qpost Below Qlf (0.297 (cfs))
387 0.10 0.00 0.00 FALSE FALSE FALSE Pass- Qpost Below Qlf (0.297 (cfs))
388 0.10 0.00 0.00 FALSE FALSE FALSE Pass- Qpost Below Qlf (0.297 (cfs))
389 0.10 0.00 0.00 FALSE FALSE FALSE Pass- Qpost Below Qlf (0.297 (cfs))
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Excel Engineering

peakFlowsStatisticsPre

SWMM.out file name: V:\21\21052\Engineering\PLOT PLAN\Storm\Working Files\Hydmod\post 10 w new n perv - two sto\21052 pre hydromod.out

SWMM.out time stamp: 4/7/2022 2:29:57 PM

Q10: 4.260 (cfs)

Q5: 4.010 (cfs)

Q2: 2.970 (cfs)

Peak Flow Statistics Table Values

Rank Start Date End Date Duration (hr) Peak (cfs) Frequency (%) |Return Period (Yr)

1 1995/01/04 15:00:00 1995/01/04 22:00:00 8 6.07 0.24% 58
2 2003/02/25 15:00:00 2003/02/26 00:00:00 10 5.05 0.49% 29
3 1958/02/03 04:00:00 1958/02/04 14:00:00 35 4.68 0.73% 19.33
4 1969/02/23 23:00:00 1969/02/25 21:00:00 47 4.68 0.97% 145
5 1980/02/16 18:00:00 1980/02/21 07:00:00 110 4.3 1.22% 11.6
6 1993/01/12 19:00:00 1993/01/14 06:00:00 36 4.25 1.46% 9.67
7 2005/02/18 05:00:00 2005/02/19 01:00:00 21 4.24 1.70% 8.29
8 2000/10/29 22:00:00 2000/10/30 00:00:00 3 4.23 1.95% 7.25
9 2004/10/27 02:00:00 2004/10/27 11:00:00 10 4.18 2.19% 6.44
10 1952/01/16 07:00:00 1952/01/16 16:00:00 10 4.11 2.43% 5.8
11 1978/02/28 00:00:00 1978/03/01 09:00:00 34 4.03 2.68% 5.27
12 1958/04/01 12:00:00 1958/04/01 21:00:00 10 4 2.92% 4.83
13 1978/01/03 20:00:00 1978/01/04 21:00:00 26 3.86 3.16% 4.46
14 1982/03/17 03:00:00 1982/03/18 03:00:00 25 3.86 3.41% 4.14
15 1970/12/19 02:00:00 1970/12/19 22:00:00 21 3.75 3.65% 3.87
16 1979/01/15 13:00:00 1979/01/15 19:00:00 7 3.68 3.89% 3.63
17 1978/02/07 17:00:00 1978/02/10 06:00:00 62 3.63 4.14% 3.41
18 1998/02/03 15:00:00 1998/02/04 01:00:00 11 3.61 4.38% 3.22
19 1965/11/22 08:00:00 1965/11/23 05:00:00 22 3.55 4.62% 3.05
20 1952/11/15 13:00:00 1952/11/15 14:00:00 2 3.48 4.87% 2.9
21 1991/12/29 15:00:00 1991/12/30 03:00:00 13 3.37 511% 2.76
22 1998/02/22 15:00:00 1998/02/24 01:00:00 35 3.36 5.35% 2.64
23 2008/01/27 00:00:00 2008/01/27 22:00:00 23 3.36 5.60% 2.52
24 1980/03/02 20:00:00 1980/03/03 11:00:00 16 3.3 5.84% 2.42
25 1983/02/27 16:00:00 1983/02/27 19:00:00 4 3.25 6.08% 2.32
26 2004/10/20 09:00:00 2004/10/20 15:00:00 7 3.23 6.33% 2.23
27 1983/01/29 00:00:00 1983/01/29 04:00:00 5 3.2 6.57% 2.15
28 1998/02/16 17:00:00 1998/02/18 00:00:00 32 3.13 6.81% 2.07
29 1985/11/11 09:00:00 1985/11/12 05:00:00 21 2.97 7.06% 2
30 1978/01/16 17:00:00 1978/01/17 03:00:00 11 2.92 7.30% 1.93
31 2008/01/05 05:00:00 2008/01/07 01:00:00 45 2.88 7.54% 1.87
32 1980/01/28 20:00:00 1980/01/30 16:00:00 45 2.79 7.79% 1.81
33 1993/01/15 12:00:00 1993/01/18 16:00:00 77 2.72 8.03% 1.76
34 1986/03/15 21:00:00 1986/03/16 20:00:00 24 2.7 8.27% 1.71
35 1994/02/03 23:00:00 1994/02/04 11:00:00 13 2.69 8.52% 1.66
36 1961/12/02 01:00:00 1961/12/02 15:00:00 15 2.65 8.76% 1.61
37 1986/02/14 23:00:00 1986/02/15 09:00:00 11 2.64 9.00% 1.57
38 1995/03/11 02:00:00 1995/03/12 00:00:00 23 2.62 9.25% 1.53
39 1998/02/14 16:00:00 1998/02/14 21:00:00 6 2.6 9.49% 1.49
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Excel Engineering

peakFlowsStatisticsPre

Rank Start Date End Date Duration (hr) Peak (cfs) Frequency (%) |Return Period (Yr)
40 2008/02/22 02:00:00 2008/02/22 09:00:00 8 2.56 9.73% 1.45
41 1993/02/18 12:00:00 1993/02/18 13:00:00 2 2.45 9.98% 1.42
42 1992/02/12 17:00:00 1992/02/13 08:00:00 16 2.4 10.22% 1.38
43 1991/02/27 18:00:00 1991/03/01 11:00:00 42 2.34 10.46% 1.35
44 1977/08/17 01:00:00 1977/08/17 04:00:00 4 2.29 10.71% 1.32
45 1993/02/08 00:00:00 1993/02/08 12:00:00 13 2.26 10.95% 1.29
46 2005/01/11 00:00:00 2005/01/11 08:00:00 9 2.26 11.19% 1.26
47 2005/02/21 03:00:00 2005/02/23 07:00:00 53 2.24 11.44% 1.23
48 1963/03/17 00:00:00 1963/03/17 03:00:00 4 2.23 11.68% 1.21
49 2003/02/11 17:00:00 2003/02/12 19:00:00 27 2.21 11.92% 1.18
50 1963/09/18 18:00:00 1963/09/18 22:00:00 5 2.2 12.17% 1.16
51 1981/03/19 19:00:00 1981/03/19 21:00:00 3 2.2 12.41% 1.14
52 1969/02/06 08:00:00 1969/02/06 17:00:00 10 2.18 12.65% 1.12
53 1960/04/27 07:00:00 1960/04/27 11:00:00 5 2.14 12.90% 1.09
54 1978/01/14 16:00:00 1978/01/15 06:00:00 15 2.14 13.14% 1.07
55 1972/01/16 20:00:00 1972/01/16 23:00:00 4 212 13.38% 1.06
56 1988/12/24 20:00:00 1988/12/25 00:00:00 5 21 13.63% 1.04
57 1971/12/24 07:00:00 1971/12/24 23:00:00 17 2.08 13.87% 1.02
58 1952/03/15 20:00:00 1952/03/16 19:00:00 24 2.07 14.11% 1
59 1983/03/01 13:00:00 1983/03/04 06:00:00 66 2.06 14.36% 0.98
60 1979/01/05 07:00:00 1979/01/06 07:00:00 25 2.04 14.60% 0.97
61 2005/01/09 04:00:00 2005/01/09 22:00:00 19 2.01 14.84% 0.95
62 2001/02/13 17:00:00 2001/02/14 20:00:00 28 2 15.09% 0.94
63 2004/12/31 14:00:00 2004/12/31 16:00:00 3 1.99 15.33% 0.92
64 1968/03/08 05:00:00 1968/03/08 12:00:00 8 1.94 15.57% 0.91
65 1980/01/10 23:00:00 1980/01/12 13:00:00 39 1.93 15.82% 0.89
66 1997/01/12 16:00:00 1997/01/13 08:00:00 17 1.93 16.06% 0.88
67 1991/03/25 06:00:00 1991/03/27 06:00:00 49 1.91 16.30% 0.87
68 2002/11/08 17:00:00 2002/11/08 18:00:00 2 1.83 16.55% 0.85
69 1983/01/27 07:00:00 1983/01/27 14:00:00 8 1.82 16.79% 0.84
70 1977/12/28 19:00:00 1977/12/30 03:00:00 33 1.81 17.03% 0.83
71 1983/10/01 01:00:00 1983/10/01 03:00:00 3 1.81 17.27% 0.82
72 1983/12/24 18:00:00 1983/12/25 11:00:00 18 1.8 17.52% 0.81
73 1962/01/20 13:00:00 1962/01/20 20:00:00 8 1.79 17.76% 0.8
74 1975/04/08 08:00:00 1975/04/09 00:00:00 17 1.78 18.00% 0.78
75 1992/02/15 12:00:00 1992/02/15 17:00:00 6 1.78 18.25% 0.77
76 1957/01/13 04:00:00 1957/01/13 09:00:00 6 1.77 18.49% 0.76
77 1958/02/19 12:00:00 1958/02/19 15:00:00 4 1.77 18.73% 0.75
78 1965/12/10 06:00:00 1965/12/10 10:00:00 5 1.75 18.98% 0.74
79 1982/12/22 23:00:00 1982/12/23 00:00:00 2 1.73 19.22% 0.73
80 1993/02/19 19:00:00 1993/02/19 23:00:00 5 1.73 19.46% 0.73
81 1960/01/12 03:00:00 1960/01/12 08:00:00 6 1.7 19.71% 0.72
82 1995/03/05 07:00:00 1995/03/06 00:00:00 18 1.68 19.95% 0.71
83 1966/12/05 02:00:00 1966/12/05 13:00:00 12 1.67 20.19% 0.7
84 2003/04/14 13:00:00 2003/04/15 00:00:00 12 1.66 20.44% 0.69
85 2003/03/15 17:00:00 2003/03/16 17:00:00 25 1.65 20.68% 0.68
86 1983/11/24 22:00:00 1983/11/25 02:00:00 5 1.64 20.92% 0.67
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Excel Engineering

peakFlowsStatisticsPre

Rank Start Date End Date Duration (hr) Peak (cfs) Frequency (%) |Return Period (Yr)
87 1988/11/25 07:00:00 1988/11/25 10:00:00 4 1.64 21.17% 0.67
88 1994/03/24 22:00:00 1994/03/25 02:00:00 5 1.64 21.41% 0.66
89 2004/02/26 03:00:00 2004/02/26 10:00:00 8 1.63 21.65% 0.65
90 2005/01/03 06:00:00 2005/01/04 11:00:00 30 1.61 21.90% 0.64
91 1954/01/18 23:00:00 1954/01/19 22:00:00 24 1.58 22.14% 0.64
92 1959/02/11 09:00:00 1959/02/11 12:00:00 4 1.57 22.38% 0.63
93 2005/04/28 08:00:00 2005/04/28 09:00:00 2 1.56 22.63% 0.62
94 1960/02/01 22:00:00 1960/02/02 02:00:00 5 1.55 22.87% 0.62
95 1959/12/24 10:00:00 1959/12/24 16:00:00 7 1.53 23.11% 0.61
96 1999/01/26 22:00:00 1999/01/27 00:00:00 3 1.51 23.36% 0.6
97 1966/02/07 22:00:00 1966/02/08 00:00:00 3 1.49 23.60% 0.6
98 1980/01/09 04:00:00 1980/01/09 18:00:00 15 1.45 23.84% 0.59
99 1965/11/16 13:00:00 1965/11/16 18:00:00 6 1.43 24.09% 0.59
100 1973/11/22 23:00:00 1973/11/23 01:00:00 3 1.43 24.33% 0.58
101 2007/11/30 08:00:00 2007/11/30 21:00:00 14 1.43 24.57% 0.57
102 1981/11/28 03:00:00 1981/11/28 21:00:00 19 1.42 24.82% 0.57
103 1986/11/18 03:00:00 1986/11/18 07:00:00 5 1.39 25.06% 0.56
104 1958/03/15 19:00:00 1958/03/16 12:00:00 18 1.38 25.30% 0.56
105 2001/01/26 16:00:00 2001/01/27 01:00:00 10 1.36 25.55% 0.55
106 1969/01/24 07:00:00 1969/01/26 21:00:00 63 1.35 25.79% 0.55
107 2007/01/30 23:00:00 2007/01/30 23:00:00 1 1.34 26.03% 0.54
108 1963/11/20 03:00:00 1963/11/21 07:00:00 29 1.32 26.28% 0.54
109 1956/01/26 19:00:00 1956/01/27 09:00:00 15 1.29 26.52% 0.53
110 1957/01/28 03:00:00 1957/01/29 19:00:00 41 1.29 26.76% 0.53
111 1968/12/25 19:00:00 1968/12/25 21:00:00 3 1.29 27.01% 0.52
112 2002/12/20 16:00:00 2002/12/20 22:00:00 7 1.29 27.25% 0.52
113 2001/02/25 16:00:00 2001/02/27 19:00:00 52 1.28 27.49% 0.51
114 1965/04/08 14:00:00 1965/04/09 23:00:00 34 1.27 27.74% 0.51
115 1967/12/18 17:00:00 1967/12/19 12:00:00 20 1.27 27.98% 0.5
116 1985/11/29 06:00:00 1985/11/29 14:00:00 9 1.26 28.22% 0.5
117 1978/09/05 18:00:00 1978/09/05 19:00:00 2 1.25 28.47% 0.5
118 1983/04/20 03:00:00 1983/04/20 06:00:00 4 1.25 28.71% 0.49
119 1958/03/20 22:00:00 1958/03/22 07:00:00 34 1.23 28.95% 0.49
120 1952/12/02 01:00:00 1952/12/02 02:00:00 2 1.22 29.20% 0.48
121 1988/12/21 03:00:00 1988/12/21 07:00:00 5 1.22 29.44% 0.48
122 1996/11/21 16:00:00 1996/11/22 03:00:00 12 1.22 29.68% 0.48
123 1995/01/10 14:00:00 1995/01/12 15:00:00 50 1.2 29.93% 0.47
124 2004/12/28 09:00:00 2004/12/29 10:00:00 26 1.2 30.17% 0.47
125 1988/04/20 07:00:00 1988/04/21 08:00:00 26 1.19 30.41% 0.46
126 1978/02/12 17:00:00 1978/02/14 00:00:00 32 1.18 30.66% 0.46
127 1990/02/17 16:00:00 1990/02/17 19:00:00 4 1.17 30.90% 0.46
128 1964/11/17 16:00:00 1964/11/17 19:00:00 4 1.15 31.14% 0.45
129 1980/02/14 00:00:00 1980/02/15 02:00:00 27 1.15 31.39% 0.45
130 1972/11/16 11:00:00 1972/11/17 07:00:00 21 1.14 31.63% 0.45
131 2005/01/07 13:00:00 2005/01/07 21:00:00 9 1.13 31.87% 0.44
132 1977/01/02 23:00:00 1977/01/03 05:00:00 7 1.12 32.12% 0.44
133 1979/11/07 18:00:00 1979/11/07 19:00:00 2 1.1 32.36% 0.44
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Excel Engineering

peakFlowsStatisticsPre

Rank Start Date End Date Duration (hr) Peak (cfs) Frequency (%) |Return Period (Yr)
134 1960/02/29 06:00:00 1960/03/01 06:00:00 25 1.09 32.60% 0.43
135 1982/01/01 08:00:00 1982/01/01 10:00:00 3 1.09 32.85% 0.43
136 2004/02/22 07:00:00 2004/02/23 07:00:00 25 1.09 33.09% 0.43
137 1988/01/17 10:00:00 1988/01/17 12:00:00 3 1.08 33.33% 0.42
138 1952/01/17 21:00:00 1952/01/18 09:00:00 13 1.05 33.58% 0.42
139 1958/04/06 17:00:00 1958/04/07 16:00:00 24 1.05 33.82% 0.42
140 1960/01/14 17:00:00 1960/01/14 21:00:00 5 1.05 34.06% 0.41
141 1997/01/15 15:00:00 1997/01/15 19:00:00 5 1.05 34.31% 0.41
142 1992/03/20 22:00:00 1992/03/21 00:00:00 3 1.04 34.55% 0.41
143 1993/01/06 03:00:00 1993/01/08 01:00:00 47 1.04 34.79% 0.41
144 1973/02/13 00:00:00 1973/02/13 04:00:00 5 1.03 35.04% 0.4
145 2001/01/11 05:00:00 2001/01/12 12:00:00 32 1.03 35.28% 0.4
146 1998/02/07 17:00:00 1998/02/08 22:00:00 30 1.02 35.52% 0.4
147 1958/04/03 09:00:00 1958/04/03 13:00:00 5 1 35.77% 0.4
148 1987/12/16 15:00:00 1987/12/17 10:00:00 20 0.99 36.01% 0.39
149 1951/12/29 23:00:00 1951/12/30 14:00:00 16 0.95 36.25% 0.39
150 1972/11/14 14:00:00 1972/11/14 16:00:00 3 0.95 36.50% 0.39
151 1967/03/13 11:00:00 1967/03/13 22:00:00 12 0.94 36.74% 0.38
152 1954/02/13 19:00:00 1954/02/13 23:00:00 5 0.92 36.98% 0.38
153 1955/01/18 15:00:00 1955/01/18 19:00:00 5 0.92 37.23% 0.38
154 1978/01/09 16:00:00 1978/01/11 00:00:00 33 0.92 37.47% 0.38
155 1952/11/30 01:00:00 1952/11/30 05:00:00 5 0.91 37.711% 0.37
156 1957/02/28 23:00:00 1957/03/01 11:00:00 13 0.91 37.96% 0.37
157 1983/03/24 03:00:00 1983/03/24 06:00:00 4 0.91 38.20% 0.37
158 1992/01/07 19:00:00 1992/01/07 23:00:00 5 0.91 38.44% 0.37
159 1987/10/12 10:00:00 1987/10/12 17:00:00 8 0.9 38.69% 0.37
160 1977/01/05 19:00:00 1977/01/07 07:00:00 37 0.88 38.93% 0.36
161 1992/01/05 09:00:00 1992/01/06 05:00:00 21 0.88 39.17% 0.36
162 1981/01/29 18:00:00 1981/01/29 19:00:00 2 0.87 39.42% 0.36
163 1957/05/11 01:00:00 1957/05/11 03:00:00 3 0.86 39.66% 0.36
164 1967/01/22 17:00:00 1967/01/23 00:00:00 8 0.86 39.90% 0.35
165 1967/11/30 16:00:00 1967/11/30 17:00:00 2 0.86 40.15% 0.35
166 1995/01/25 08:00:00 1995/01/26 10:00:00 27 0.86 40.39% 0.35
167 2001/12/09 17:00:00 2001/12/09 21:00:00 5 0.86 40.63% 0.35
168 1980/03/05 23:00:00 1980/03/06 13:00:00 15 0.85 40.88% 0.35
169 2000/03/05 17:00:00 2000/03/05 21:00:00 5 0.84 41.12% 0.34
170 2006/10/14 01:00:00 2006/10/14 01:00:00 1 0.84 41.36% 0.34
171 1952/03/07 14:00:00 1952/03/08 10:00:00 21 0.83 41.61% 0.34
172 1976/09/10 05:00:00 1976/09/10 23:00:00 19 0.83 41.85% 0.34
173 1992/12/07 10:00:00 1992/12/07 16:00:00 7 0.83 42.09% 0.34
174 1976/02/06 04:00:00 1976/02/06 06:00:00 3 0.82 42.34% 0.33
175 1997/01/25 20:00:00 1997/01/26 07:00:00 12 0.81 42.58% 0.33
176 1985/11/25 01:00:00 1985/11/25 05:00:00 5 0.79 42.82% 0.33
177 1967/11/19 08:00:00 1967/11/19 18:00:00 11 0.78 43.07% 0.33
178 1982/12/07 22:00:00 1982/12/08 01:00:00 4 0.78 43.31% 0.33
179 1956/04/12 23:00:00 1956/04/13 17:00:00 19 0.77 43.55% 0.32
180 1978/03/30 15:00:00 1978/03/31 06:00:00 16 0.77 43.80% 0.32
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peakFlowsStatisticsPre

Rank Start Date End Date Duration (hr) Peak (cfs) Frequency (%) |Return Period (Yr)
181 1981/03/01 11:00:00 1981/03/02 13:00:00 27 0.77 44.04% 0.32
182 2006/03/11 07:00:00 2006/03/11 08:00:00 2 0.77 44.28% 0.32
183 1991/03/19 00:00:00 1991/03/19 04:00:00 5 0.76 44.53% 0.32
184 1970/12/21 08:00:00 1970/12/21 09:00:00 2 0.75 44.77% 0.32
185 1973/03/20 08:00:00 1973/03/20 11:00:00 4 0.7 45.01% 0.31
186 1970/11/30 14:00:00 1970/11/30 23:00:00 10 0.69 45.26% 0.31
187 1991/03/20 07:00:00 1991/03/21 10:00:00 28 0.69 45.50% 0.31
188 1998/01/29 17:00:00 1998/01/29 20:00:00 4 0.69 45.74% 0.31
189 1955/01/10 10:00:00 1955/01/10 11:00:00 2 0.68 45.99% 0.31
190 1967/04/11 08:00:00 1967/04/11 10:00:00 3 0.68 46.23% 0.31
191 1993/11/30 04:00:00 1993/11/30 04:00:00 1 0.67 46.47% 0.3
192 1958/01/25 04:00:00 1958/01/25 05:00:00 2 0.66 46.72% 0.3
193 1986/03/10 07:00:00 1986/03/10 20:00:00 14 0.66 46.96% 0.3
194 1966/12/06 19:00:00 1966/12/06 21:00:00 3 0.65 47.20% 0.3
195 1985/12/11 04:00:00 1985/12/11 06:00:00 3 0.65 47.45% 0.3
196 1973/03/11 12:00:00 1973/03/12 09:00:00 22 0.64 47.69% 0.3
197 1957/01/07 13:00:00 1957/01/07 20:00:00 8 0.63 47.93% 0.29
198 1990/01/17 00:00:00 1990/01/17 06:00:00 7 0.63 48.18% 0.29
199 1967/11/21 12:00:00 1967/11/21 14:00:00 3 0.61 48.42% 0.29
200 1970/02/28 16:00:00 1970/03/02 04:00:00 37 0.61 48.66% 0.29
201 1973/02/15 11:00:00 1973/02/15 13:00:00 3 0.61 48.91% 0.29
202 1979/03/17 05:00:00 1979/03/17 05:00:00 1 0.6 49.15% 0.29
203 1994/02/17 11:00:00 1994/02/17 13:00:00 3 0.6 49.39% 0.29
204 2004/10/18 07:00:00 2004/10/18 07:00:00 1 0.59 49.64% 0.28
205 1984/12/27 02:00:00 1984/12/27 21:00:00 20 0.58 49.88% 0.28
206 1986/09/25 02:00:00 1986/09/25 05:00:00 4 0.58 50.12% 0.28
207 1995/01/07 15:00:00 1995/01/08 06:00:00 16 0.58 50.36% 0.28
208 1964/01/21 07:00:00 1964/01/22 09:00:00 27 0.57 50.61% 0.28
209 1970/03/04 22:00:00 1970/03/05 02:00:00 5 0.56 50.85% 0.28
210 1975/03/08 09:00:00 1975/03/08 09:00:00 1 0.56 51.09% 0.28
211 1982/01/05 08:00:00 1982/01/05 16:00:00 9 0.56 51.34% 0.28
212 1973/03/08 12:00:00 1973/03/08 15:00:00 4 0.55 51.58% 0.27
213 1965/04/03 05:00:00 1965/04/03 06:00:00 2 0.54 51.82% 0.27
214 1979/03/19 03:00:00 1979/03/20 03:00:00 25 0.53 52.07% 0.27
215 1981/03/05 02:00:00 1981/03/05 09:00:00 8 0.53 52.31% 0.27
216 1987/02/25 01:00:00 1987/02/25 02:00:00 2 0.53 52.55% 0.27
217 1993/03/28 02:00:00 1993/03/28 04:00:00 3 0.53 52.80% 0.27
218 1976/07/22 11:00:00 1976/07/22 14:00:00 4 0.52 53.04% 0.27
219 1998/05/12 17:00:00 1998/05/12 20:00:00 4 0.52 53.28% 0.27
220 1974/12/04 09:00:00 1974/12/04 09:00:00 1 0.51 53.53% 0.26
221 1976/07/15 14:00:00 1976/07/15 16:00:00 3 0.51 53.77% 0.26
222 1978/03/11 21:00:00 1978/03/12 11:00:00 15 0.51 54.01% 0.26
223 1958/01/26 09:00:00 1958/01/26 10:00:00 2 0.5 54.26% 0.26
224 1982/04/01 09:00:00 1982/04/01 12:00:00 4 0.5 54.50% 0.26
225 1951/11/23 05:00:00 1951/11/23 06:00:00 2 0.49 54.74% 0.26
226 1978/02/05 11:00:00 1978/02/06 11:00:00 25 0.49 54.99% 0.26
227 1985/02/09 10:00:00 1985/02/09 13:00:00 4 0.49 55.23% 0.26
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Excel Engineering

peakFlowsStatisticsPre

Rank Start Date End Date Duration (hr) Peak (cfs) Frequency (%) |Return Period (Yr)
228 1988/11/14 06:00:00 1988/11/14 08:00:00 3 0.49 55.47% 0.25
229 1993/01/31 00:00:00 1993/01/31 00:00:00 1 0.49 55.72% 0.25
230 1954/11/11 02:00:00 1954/11/11 10:00:00 9 0.47 55.96% 0.25
231 1957/10/14 04:00:00 1957/10/14 06:00:00 3 0.47 56.20% 0.25
232 1969/02/22 02:00:00 1969/02/22 11:00:00 10 0.47 56.45% 0.25
233 1957/04/20 15:00:00 1957/04/20 18:00:00 4 0.46 56.69% 0.25
234 1984/11/24 17:00:00 1984/11/24 21:00:00 5 0.45 56.93% 0.25
235 1984/12/18 22:00:00 1984/12/20 04:00:00 31 0.45 57.18% 0.25
236 2003/12/25 18:00:00 2003/12/25 19:00:00 2 0.45 57.42% 0.25
237 1969/02/20 04:00:00 1969/02/20 05:00:00 2 0.44 57.66% 0.25
238 1976/07/08 13:00:00 1976/07/08 14:00:00 2 0.44 57.91% 0.24
239 1959/02/21 10:00:00 1959/02/21 17:00:00 8 0.43 58.15% 0.24
240 1962/02/08 10:00:00 1962/02/08 19:00:00 10 0.43 58.39% 0.24
241 1963/02/09 19:00:00 1963/02/11 00:00:00 30 0.43 58.64% 0.24
242 1966/12/03 07:00:00 1966/12/03 17:00:00 11 0.43 58.88% 0.24
243 1974/03/08 00:00:00 1974/03/08 11:00:00 12 0.43 59.12% 0.24
244 1979/03/28 00:00:00 1979/03/28 10:00:00 11 0.43 59.37% 0.24
245 1954/03/22 13:00:00 1954/03/23 16:00:00 28 0.42 59.61% 0.24
246 1958/02/25 08:00:00 1958/02/25 09:00:00 2 0.42 59.85% 0.24
247 2000/02/20 17:00:00 2000/02/21 20:00:00 28 0.42 60.10% 0.24
248 2005/02/11 11:00:00 2005/02/12 06:00:00 20 0.42 60.34% 0.23
249 1952/01/13 04:00:00 1952/01/13 13:00:00 10 0.41 60.58% 0.23
250 1983/03/21 04:00:00 1983/03/21 08:00:00 5 0.41 60.83% 0.23
251 1960/11/05 20:00:00 1960/11/06 12:00:00 17 0.4 61.07% 0.23
252 1977/03/24 21:00:00 1977/03/25 03:00:00 7 0.4 61.31% 0.23
253 1996/12/11 08:00:00 1996/12/11 18:00:00 11 0.4 61.56% 0.23
254 2006/04/04 20:00:00 2006/04/04 23:00:00 4 0.4 61.80% 0.23
255 1962/03/19 00:00:00 1962/03/19 03:00:00 4 0.39 62.04% 0.23
256 1966/02/06 13:00:00 1966/02/06 17:00:00 5 0.39 62.29% 0.23
257 1983/11/12 17:00:00 1983/11/12 19:00:00 3 0.39 62.53% 0.23
258 1969/02/18 08:00:00 1969/02/18 15:00:00 8 0.38 62.77% 0.23
259 1965/12/29 19:00:00 1965/12/29 20:00:00 2 0.37 63.02% 0.22
260 1974/01/07 17:00:00 1974/01/08 05:00:00 13 0.37 63.26% 0.22
261 1972/01/18 22:00:00 1972/01/19 04:00:00 7 0.36 63.50% 0.22
262 1982/01/20 06:00:00 1982/01/21 04:00:00 23 0.36 63.75% 0.22
263 1995/04/18 10:00:00 1995/04/18 12:00:00 3 0.36 63.99% 0.22
264 2001/11/24 17:00:00 2001/11/24 19:00:00 3 0.36 64.23% 0.22
265 1955/02/27 20:00:00 1955/02/27 20:00:00 1 0.35 64.48% 0.22
266 1966/01/30 07:00:00 1966/01/30 20:00:00 14 0.35 64.72% 0.22
267 1994/03/07 01:00:00 1994/03/07 06:00:00 6 0.35 64.96% 0.22
268 1996/02/27 21:00:00 1996/02/27 22:00:00 2 0.35 65.21% 0.22
269 1998/01/09 17:00:00 1998/01/10 18:00:00 26 0.35 65.45% 0.22
270 1978/01/19 08:00:00 1978/01/19 12:00:00 5 0.33 65.69% 0.22
271 1981/02/09 00:00:00 1981/02/09 07:00:00 8 0.33 65.94% 0.21
272 1965/12/16 03:00:00 1965/12/16 09:00:00 7 0.32 66.18% 0.21
273 1978/03/04 14:00:00 1978/03/04 16:00:00 3 0.32 66.42% 0.21
274 1991/01/09 14:00:00 1991/01/09 15:00:00 2 0.32 66.67% 0.21
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Excel Engineering

peakFlowsStatisticsPre

Rank Start Date End Date Duration (hr) Peak (cfs) Frequency (%) |Return Period (Yr)
275 2007/04/20 15:00:00 2007/04/20 15:00:00 1 0.32 66.91% 0.21
276 1973/02/11 07:00:00 1973/02/11 14:00:00 8 0.31 67.15% 0.21
277 1982/03/14 22:00:00 1982/03/14 23:00:00 2 0.31 67.40% 0.21
278 1994/02/07 14:00:00 1994/02/07 16:00:00 3 0.31 67.64% 0.21
279 1995/01/24 00:00:00 1995/01/24 01:00:00 2 0.31 67.88% 0.21
280 1959/02/16 03:00:00 1959/02/16 20:00:00 18 0.28 68.13% 0.21
281 1982/02/10 14:00:00 1982/02/10 19:00:00 6 0.28 68.37% 0.21
282 1987/12/04 21:00:00 1987/12/04 21:00:00 1 0.27 68.61% 0.21
283 2008/02/24 08:00:00 2008/02/24 10:00:00 3 0.27 68.86% 0.21
284 1965/02/06 21:00:00 1965/02/06 22:00:00 2 0.26 69.10% 0.2
285 1975/03/10 11:00:00 1975/03/11 00:00:00 14 0.26 69.34% 0.2
286 1994/03/19 04:00:00 1994/03/20 06:00:00 27 0.26 69.59% 0.2
287 2002/12/16 17:00:00 2002/12/16 18:00:00 2 0.26 69.83% 0.2
288 1956/01/31 09:00:00 1956/01/31 12:00:00 4 0.25 70.07% 0.2
289 1998/03/25 17:00:00 1998/03/26 19:00:00 27 0.25 70.32% 0.2
290 1998/03/31 17:00:00 1998/03/31 20:00:00 4 0.25 70.56% 0.2
291 1967/01/24 18:00:00 1967/01/24 23:00:00 6 0.24 70.80% 0.2
292 1957/03/16 09:00:00 1957/03/16 10:00:00 2 0.23 71.05% 0.2
293 1977/05/08 19:00:00 1977/05/09 04:00:00 10 0.23 71.29% 0.2
294 1978/12/17 01:00:00 1978/12/17 01:00:00 1 0.23 71.53% 0.2
295 1966/11/07 15:00:00 1966/11/07 16:00:00 2 0.22 71.78% 0.2
296 1980/01/18 03:00:00 1980/01/18 05:00:00 3 0.22 72.02% 0.2
297 1983/03/06 05:00:00 1983/03/06 06:00:00 2 0.22 72.26% 0.2
298 1998/11/08 08:00:00 1998/11/08 08:00:00 1 0.22 72.51% 0.2
299 1983/02/08 06:00:00 1983/02/08 07:00:00 2 0.21 72.75% 0.19
300 1988/12/16 10:00:00 1988/12/16 14:00:00 5 0.21 72.99% 0.19
301 1999/04/12 01:00:00 1999/04/12 04:00:00 4 0.21 73.24% 0.19
302 2006/02/28 06:00:00 2006/02/28 06:00:00 1 0.21 73.48% 0.19
303 1953/03/01 22:00:00 1953/03/01 22:00:00 1 0.2 73.72% 0.19
304 1954/03/16 22:00:00 1954/03/16 22:00:00 1 0.2 73.97% 0.19
305 1963/09/17 17:00:00 1963/09/17 17:00:00 1 0.2 74.21% 0.19
306 1976/02/10 07:00:00 1976/02/10 08:00:00 2 0.2 74.45% 0.19
307 1984/12/08 00:00:00 1984/12/08 01:00:00 2 0.2 74.70% 0.19
308 1969/03/21 13:00:00 1969/03/21 13:00:00 1 0.19 74.94% 0.19
309 1971/04/14 11:00:00 1971/04/14 11:00:00 1 0.19 75.18% 0.19
310 1976/03/01 16:00:00 1976/03/01 18:00:00 3 0.19 75.43% 0.19
311 1979/01/31 08:00:00 1979/01/31 09:00:00 2 0.19 75.67% 0.19
312 1980/03/25 23:00:00 1980/03/26 00:00:00 2 0.19 75.91% 0.19
313 1998/12/06 06:00:00 1998/12/06 07:00:00 2 0.19 76.16% 0.19
314 1958/03/06 10:00:00 1958/03/06 15:00:00 6 0.18 76.40% 0.19
315 1962/02/21 05:00:00 1962/02/21 07:00:00 3 0.18 76.64% 0.18
316 1970/01/16 17:00:00 1970/01/16 20:00:00 4 0.18 76.89% 0.18
317 1977/12/26 05:00:00 1977/12/26 16:00:00 12 0.18 77.13% 0.18
318 1980/03/10 16:00:00 1980/03/10 16:00:00 1 0.18 77.37% 0.18
319 1996/02/26 13:00:00 1996/02/26 14:00:00 2 0.18 77.62% 0.18
320 1952/12/20 11:00:00 1952/12/20 14:00:00 4 0.17 77.86% 0.18
321 1954/03/30 04:00:00 1954/03/30 04:00:00 1 0.17 78.10% 0.18
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Excel Engineering

peakFlowsStatisticsPre

Rank Start Date End Date Duration (hr) Peak (cfs) Frequency (%) |Return Period (Yr)
322 1976/02/08 19:00:00 1976/02/08 23:00:00 5 0.17 78.35% 0.18
323 1954/01/24 11:00:00 1954/01/24 14:00:00 4 0.16 78.59% 0.18
324 1978/03/09 16:00:00 1978/03/09 17:00:00 2 0.16 78.83% 0.18
325 1954/03/24 19:00:00 1954/03/25 04:00:00 10 0.15 79.08% 0.18
326 1987/04/04 15:00:00 1987/04/04 16:00:00 2 0.15 79.32% 0.18
327 1951/12/11 23:00:00 1951/12/12 04:00:00 6 0.14 79.56% 0.18
328 1952/04/10 16:00:00 1952/04/10 19:00:00 4 0.14 79.81% 0.18
329 1955/04/30 21:00:00 1955/05/01 02:00:00 6 0.14 80.05% 0.18
330 1957/01/10 01:00:00 1957/01/10 08:00:00 8 0.14 80.29% 0.18
331 1963/04/17 05:00:00 1963/04/17 08:00:00 4 0.14 80.54% 0.18
332 1965/12/14 16:00:00 1965/12/14 17:00:00 2 0.14 80.78% 0.18
333 1979/03/01 10:00:00 1979/03/01 12:00:00 3 0.14 81.02% 0.17
334 1969/11/07 09:00:00 1969/11/07 09:00:00 1 0.13 81.27% 0.17
335 1983/03/18 06:00:00 1983/03/18 15:00:00 10 0.13 81.51% 0.17
336 1992/03/22 16:00:00 1992/03/23 03:00:00 12 0.13 81.75% 0.17
337 2001/04/07 17:00:00 2001/04/07 17:00:00 1 0.13 82.00% 0.17
338 1954/12/09 23:00:00 1954/12/09 23:00:00 1 0.12 82.24% 0.17
339 1965/01/24 07:00:00 1965/01/24 08:00:00 2 0.12 82.48% 0.17
340 1983/04/18 08:00:00 1983/04/18 08:00:00 1 0.12 82.73% 0.17
341 2004/04/01 21:00:00 2004/04/01 22:00:00 2 0.12 82.97% 0.17
342 1965/03/31 14:00:00 1965/03/31 17:00:00 4 0.11 83.21% 0.17
343 1969/04/05 21:00:00 1969/04/05 21:00:00 1 0.11 83.45% 0.17
344 1973/02/07 04:00:00 1973/02/07 04:00:00 1 0.11 83.70% 0.17
345 1978/12/18 12:00:00 1978/12/18 13:00:00 2 0.11 83.94% 0.17
346 1983/04/29 08:00:00 1983/04/29 09:00:00 2 0.11 84.18% 0.17
347 1988/02/02 13:00:00 1988/02/02 16:00:00 4 0.11 84.43% 0.17
348 1999/02/04 17:00:00 1999/02/04 18:00:00 2 0.1 84.67% 0.17
349 1952/01/25 08:00:00 1952/01/25 11:00:00 4 0.09 84.91% 0.17
350 1952/12/30 19:00:00 1952/12/30 23:00:00 5 0.09 85.16% 0.17
351 1975/02/09 19:00:00 1975/02/09 21:00:00 3 0.09 85.40% 0.17
352 1984/12/16 03:00:00 1984/12/16 03:00:00 1 0.09 85.64% 0.17
353 1996/01/31 20:00:00 1996/02/01 08:00:00 13 0.09 85.89% 0.16
354 1976/04/15 18:00:00 1976/04/15 18:00:00 1 0.08 86.13% 0.16
355 1980/12/07 11:00:00 1980/12/07 12:00:00 2 0.08 86.37% 0.16
356 1993/06/05 13:00:00 1993/06/05 13:00:00 1 0.08 86.62% 0.16
357 1998/04/11 17:00:00 1998/04/11 18:00:00 2 0.08 86.86% 0.16
358 2006/03/28 21:00:00 2006/03/28 22:00:00 2 0.08 87.10% 0.16
359 1962/03/06 20:00:00 1962/03/06 20:00:00 1 0.07 87.35% 0.16
360 1971/12/28 12:00:00 1971/12/28 14:00:00 3 0.07 87.59% 0.16
361 1978/03/02 11:00:00 1978/03/02 13:00:00 3 0.07 87.83% 0.16
362 1995/01/16 10:00:00 1995/01/16 10:00:00 1 0.07 88.08% 0.16
363 1957/12/17 05:00:00 1957/12/17 05:00:00 1 0.06 88.32% 0.16
364 1971/02/17 10:00:00 1971/02/17 10:00:00 1 0.06 88.56% 0.16
365 1979/02/21 05:00:00 1979/02/21 06:00:00 2 0.06 88.81% 0.16
366 1983/02/26 13:00:00 1983/02/26 13:00:00 1 0.06 89.05% 0.16
367 1985/12/02 23:00:00 1985/12/02 23:00:00 1 0.06 89.29% 0.16
368 1998/02/19 17:00:00 1998/02/19 18:00:00 2 0.06 89.54% 0.16
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Excel Engineering

peakFlowsStatisticsPre

Rank Start Date End Date Duration (hr) Peak (cfs) Frequency (%) |Return Period (Yr)
369 2001/03/06 17:00:00 2001/03/06 19:00:00 3 0.06 89.78% 0.16
370 1969/01/28 02:00:00 1969/01/28 19:00:00 18 0.05 90.02% 0.16
371 1986/03/13 22:00:00 1986/03/13 22:00:00 1 0.05 90.27% 0.16
372 1986/04/06 10:00:00 1986/04/06 10:00:00 1 0.05 90.51% 0.16
373 1957/01/26 07:00:00 1957/01/26 07:00:00 1 0.04 90.75% 0.16
374 1960/02/10 07:00:00 1960/02/10 07:00:00 1 0.04 91.00% 0.16
375 1983/12/03 16:00:00 1983/12/03 17:00:00 2 0.04 91.24% 0.16
376 1988/04/14 22:00:00 1988/04/15 00:00:00 3 0.04 91.48% 0.15
377 1993/01/10 13:00:00 1993/01/10 13:00:00 1 0.04 91.73% 0.15
378 1959/12/21 07:00:00 1959/12/21 08:00:00 2 0.03 91.97% 0.15
379 1962/02/19 11:00:00 1962/02/19 11:00:00 1 0.03 92.21% 0.15
380 1973/03/05 08:00:00 1973/03/05 08:00:00 1 0.03 92.46% 0.15
381 1983/02/07 05:00:00 1983/02/07 05:00:00 1 0.03 92.70% 0.15
382 1997/12/06 17:00:00 1997/12/06 17:00:00 1 0.03 92.94% 0.15
383 1961/11/25 19:00:00 1961/11/25 20:00:00 2 0.02 93.19% 0.15
384 1963/04/26 02:00:00 1963/04/26 02:00:00 1 0.02 93.43% 0.15
385 1982/01/29 00:00:00 1982/01/29 00:00:00 1 0.02 93.67% 0.15
386 1988/12/22 23:00:00 1988/12/22 23:00:00 1 0.02 93.92% 0.15
387 1993/02/23 20:00:00 1993/02/23 21:00:00 2 0.02 94.16% 0.15
388 1994/01/27 14:00:00 1994/01/27 14:00:00 1 0.02 94.40% 0.15
389 1996/01/22 06:00:00 1996/01/22 07:00:00 2 0.02 94.65% 0.15
390 1996/02/21 09:00:00 1996/02/21 09:00:00 1 0.02 94.89% 0.15
391 2000/02/13 17:00:00 2000/02/13 17:00:00 1 0.02 95.13% 0.15
392 1961/01/26 11:00:00 1961/01/26 11:00:00 1 0.01 95.38% 0.15
393 1962/02/16 11:00:00 1962/02/16 11:00:00 1 0.01 95.62% 0.15
394 1975/04/17 08:00:00 1975/04/17 08:00:00 1 0.01 95.86% 0.15
395 1979/02/14 03:00:00 1979/02/14 05:00:00 3 0.01 96.11% 0.15
396 1983/02/02 17:00:00 1983/02/02 17:00:00 1 0.01 96.35% 0.15
397 1983/03/17 05:00:00 1983/03/17 05:00:00 1 0.01 96.59% 0.15
398 1987/01/07 05:00:00 1987/01/07 05:00:00 1 0.01 96.84% 0.15
399 1988/04/23 10:00:00 1988/04/23 10:00:00 1 0.01 97.08% 0.15
400 1992/02/06 18:00:00 1992/02/06 19:00:00 2 0.01 97.32% 0.15
401 1996/12/09 18:00:00 1996/12/09 18:00:00 1 0.01 97.57% 0.15
402 1955/01/16 15:00:00 1955/01/16 15:00:00 1 0 97.81% 0.14
403 1959/12/10 03:00:00 1959/12/10 03:00:00 1 0 98.05% 0.14
404 1967/04/19 18:00:00 1967/04/19 18:00:00 1 0 98.30% 0.14
405 1967/04/21 23:00:00 1967/04/21 23:00:00 1 0 98.54% 0.14
406 1969/01/20 09:00:00 1969/01/20 09:00:00 1 0 98.78% 0.14
407 1983/12/27 08:00:00 1983/12/27 08:00:00 1 0 99.03% 0.14
408 1986/01/31 18:00:00 1986/01/31 18:00:00 1 0 99.27% 0.14
409 1997/01/03 06:00:00 1997/01/03 06:00:00 1 0 99.51% 0.14
410 2001/03/10 17:00:00 2001/03/10 18:00:00 2 0 99.76% 0.14
-End of Data-----------------
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Excel Engineering

peakFlowStatisticsPostMitigated

SWMM.out file name: V:\21\21052\Engineering\PLOT PLAN\Storm\Working Files\Hydmod\post 10 w new n perv - two sto\21052 post hydromod-2.375.out

SWMM.out time stamp: 4/5/2022 12:23:48 PM

Peak Flow Statistics Table Values

Rank Start Date End Date Duration (hr) Peak (cfs) Frequency (%) |Return Period (Yr)

1 1995/01/03 07:00:00 1995/01/30 06:00:00 648 6.43 0.17% 58
2 2003/02/25 04:00:00 2003/03/03 12:00:00 153 5.48 0.34% 29
3 1958/02/03 04:00:00 1958/02/08 14:00:00 131 5.14 0.50% 19.33
4 2004/10/27 01:00:00 2004/11/01 02:00:00 122 5.03 0.67% 145
5 1969/02/18 07:00:00 1969/03/02 03:00:00 285 5.01 0.84% 11.6
6 1980/02/13 12:00:00 1980/02/25 06:00:00 283 4.67 1.01% 9.67
7 1978/02/27 06:00:00 1978/03/16 09:00:00 412 4.64 1.18% 8.29
8 1952/01/13 03:00:00 1952/01/22 09:00:00 223 4.6 1.34% 7.25
9 2005/02/18 03:00:00 2005/02/27 09:00:00 223 4.34 1.51% 6.44
10 1998/01/29 08:00:00 1998/02/12 21:00:00 350 3.99 1.68% 5.8
11 1991/12/28 01:00:00 1992/01/12 03:00:00 363 3.98 1.85% 5.27
12 1978/02/05 10:00:00 1978/02/18 00:00:00 303 3.97 2.02% 4.83
13 1982/03/14 13:00:00 1982/03/22 11:00:00 191 3.97 2.18% 4.46
14 1965/11/14 18:00:00 1965/11/28 14:00:00 333 3.92 2.35% 4.14
15 1992/12/27 19:00:00 1993/01/22 17:00:00 623 3.77 2.52% 3.87
16 1998/02/14 05:00:00 1998/02/28 13:00:00 345 3.72 2.69% 3.63
17 1977/12/23 03:00:00 1978/01/23 05:00:00 747 3.32 2.86% 3.41
18 1980/01/27 23:00:00 1980/02/03 10:00:00 156 3.31 3.03% 3.22
19 1977/08/16 20:00:00 1977/08/21 20:00:00 121 3.24 3.19% 3.05
20 1991/02/27 18:00:00 1991/03/05 12:00:00 139 3.24 3.36% 2.9
21 2008/02/20 09:00:00 2008/02/28 05:00:00 189 3.16 3.53% 2.76
22 1972/01/16 18:00:00 1972/01/23 04:00:00 155 2.88 3.70% 2.64
23 2003/02/11 08:00:00 2003/02/17 13:00:00 150 2.81 3.87% 2.52
24 1986/02/07 22:00:00 1986/02/19 23:00:00 290 2.64 4.03% 2.42
25 1979/01/05 07:00:00 1979/01/13 07:00:00 193 2.63 4.20% 2.32
26 1992/02/06 08:00:00 1992/02/19 23:00:00 328 2.63 4.37% 2.23
27 1980/01/07 08:00:00 1980/01/22 17:00:00 370 2.62 4.54% 2.15
28 1997/01/12 14:00:00 1997/01/19 20:00:00 175 2.62 4.71% 2.07
29 1983/12/24 08:00:00 1983/12/31 00:00:00 161 2.61 4.87% 2
30 1968/03/07 22:00:00 1968/03/12 14:00:00 113 2.6 5.04% 1.93
31 1962/01/20 11:00:00 1962/01/26 13:00:00 147 2.55 5.21% 1.87
32 1971/12/22 06:00:00 1972/01/01 08:00:00 243 2.51 5.38% 1.81
33 1969/02/05 12:00:00 1969/02/10 18:00:00 127 2.49 5.55% 1.76
34 1961/12/01 19:00:00 1961/12/06 19:00:00 121 2.39 5.71% 1.71
35 2004/12/28 08:00:00 2005/01/15 10:00:00 435 2.37 5.88% 1.66
36 2007/11/30 07:00:00 2007/12/05 00:00:00 114 2.33 6.05% 1.61
37 1960/02/01 19:00:00 1960/02/06 03:00:00 105 2.21 6.22% 1.57
38 2001/02/13 08:00:00 2001/02/18 23:00:00 136 2.2 6.39% 1.53
39 2003/04/14 05:00:00 2003/04/19 03:00:00 119 2.14 6.55% 1.49

4/7/2022 2:35PM
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Excel Engineering

peakFlowStatisticsPostMitigated

Rank Start Date End Date Duration (hr) Peak (cfs) Frequency (%) |Return Period (Yr)
40 1966/12/03 04:00:00 1966/12/10 22:00:00 187 2.09 6.72% 1.45
41 1995/03/03 11:00:00 1995/03/16 01:00:00 303 2.09 6.89% 1.42
42 2004/02/18 17:00:00 2004/03/05 19:00:00 387 2.09 7.06% 1.38
43 1996/11/21 15:00:00 1996/11/26 05:00:00 111 2.07 7.23% 1.35
44 1958/03/27 13:00:00 1958/04/11 16:00:00 364 1.98 7.39% 1.32
45 1954/01/18 11:00:00 1954/01/29 01:00:00 255 1.97 7.56% 1.29
46 1987/12/16 11:00:00 1987/12/22 11:00:00 145 1.91 7.73% 1.26
47 1957/01/05 09:00:00 1957/01/17 10:00:00 290 1.85 7.90% 1.23
48 1958/03/06 09:00:00 1958/03/26 08:00:00 480 1.84 8.07% 1.21
49 1983/02/24 00:00:00 1983/03/10 04:00:00 341 1.75 8.24% 1.18
50 1975/04/05 22:00:00 1975/04/13 05:00:00 176 1.69 8.40% 1.16
51 1967/01/22 15:00:00 1967/01/29 00:00:00 154 1.67 8.57% 1.14
52 1969/01/13 21:00:00 1969/02/01 23:00:00 459 1.64 8.74% 1.12
53 1957/01/20 17:00:00 1957/02/02 17:00:00 313 1.63 8.91% 1.09
54 1952/03/07 07:00:00 1952/03/20 16:00:00 322 1.62 9.08% 1.07
55 1963/11/15 16:00:00 1963/11/25 08:00:00 233 1.61 9.24% 1.06
56 1954/02/13 15:00:00 1954/02/18 04:00:00 110 1.59 9.41% 1.04
57 2008/01/05 02:00:00 2008/01/11 06:00:00 149 1.59 9.58% 1.02
58 1965/03/31 13:00:00 1965/04/15 07:00:00 355 1.57 9.75% 1
59 1986/11/17 17:00:00 1986/11/22 08:00:00 112 1.55 9.92% 0.98
60 1967/03/13 10:00:00 1967/03/17 23:00:00 110 1.54 10.08% 0.97
61 2004/10/17 06:00:00 2004/10/24 17:00:00 180 1.45 10.25% 0.95
62 1951/12/28 19:00:00 1952/01/03 15:00:00 141 1.35 10.42% 0.94
63 1967/12/16 14:00:00 1967/12/23 17:00:00 172 1.3 10.59% 0.92
64 1985/11/24 15:00:00 1985/12/06 18:00:00 292 1.29 10.76% 0.91
65 1976/12/30 14:00:00 1977/01/11 05:00:00 280 1.28 10.92% 0.89
66 1987/10/11 15:00:00 1987/10/16 20:00:00 126 1.26 11.09% 0.88
67 1997/01/22 02:00:00 1997/01/30 15:00:00 206 1.26 11.26% 0.87
68 1956/04/12 21:00:00 1956/04/17 18:00:00 118 1.24 11.43% 0.85
69 1985/11/11 04:00:00 1985/11/16 05:00:00 122 1.24 11.60% 0.84
70 1977/05/07 22:00:00 1977/05/14 18:00:00 165 1.22 11.76% 0.83
71 1963/09/17 06:00:00 1963/09/22 23:00:00 138 1.17 11.93% 0.82
72 1956/01/25 16:00:00 1956/02/04 05:00:00 230 1.16 12.10% 0.81
73 1963/03/16 22:00:00 1963/03/21 07:00:00 106 1.16 12.27% 0.8
74 1960/04/27 04:00:00 1960/05/01 12:00:00 105 1.11 12.44% 0.78
75 1970/11/28 21:00:00 1970/12/05 00:00:00 148 1.07 12.61% 0.77
76 2000/10/26 09:00:00 2000/11/03 10:00:00 194 1.07 12.77% 0.76
77 2005/02/11 01:00:00 2005/02/16 14:00:00 134 1.06 12.94% 0.75
78 1960/01/10 10:00:00 1960/01/19 04:00:00 211 1.05 13.11% 0.74
79 1962/02/07 19:00:00 1962/02/14 02:00:00 152 1.04 13.28% 0.73
80 1981/11/26 21:00:00 1981/12/02 23:00:00 147 0.88 13.45% 0.73
81 1954/11/10 23:00:00 1954/11/15 15:00:00 113 0.84 13.61% 0.72
82 1994/02/03 20:00:00 1994/02/11 22:00:00 195 0.82 13.78% 0.71
83 1993/02/07 20:00:00 1993/02/12 19:00:00 120 0.81 13.95% 0.7
84 1963/02/09 17:00:00 1963/02/17 20:00:00 196 0.8 14.12% 0.69
85 1974/03/07 23:00:00 1974/03/12 12:00:00 110 0.8 14.29% 0.68
86 1994/03/19 02:00:00 1994/03/29 10:00:00 249 0.76 14.45% 0.67

4/7/2022 2:35PM
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Excel Engineering

peakFlowStatisticsPostMitigated

Rank Start Date End Date Duration (hr) Peak (cfs) Frequency (%) |Return Period (Yr)
87 2001/01/08 17:00:00 2001/01/16 09:00:00 185 0.76 14.62% 0.67
88 1980/03/02 20:00:00 1980/03/14 12:00:00 281 0.71 14.79% 0.66
89 1958/02/19 07:00:00 1958/02/23 17:00:00 107 0.7 14.96% 0.65
90 1965/12/09 07:00:00 1965/12/20 09:00:00 267 0.7 15.13% 0.64
91 1988/11/24 00:00:00 1988/11/29 11:00:00 132 0.7 15.29% 0.64
92 1990/02/17 09:00:00 1990/02/22 11:00:00 123 0.68 15.46% 0.63
93 1967/11/19 08:00:00 1967/11/25 13:00:00 150 0.66 15.63% 0.62
94 1952/11/30 01:00:00 1952/12/09 01:00:00 217 0.65 15.80% 0.62
95 1984/12/26 13:00:00 1984/12/31 21:00:00 129 0.64 15.97% 0.61
96 1970/12/16 22:00:00 1970/12/25 16:00:00 211 0.62 16.13% 0.6
97 1952/11/14 15:00:00 1952/11/20 04:00:00 134 0.61 16.30% 0.6
98 1991/03/13 19:00:00 1991/03/31 06:00:00 420 0.61 16.47% 0.59
99 1992/12/07 08:00:00 1992/12/13 00:00:00 137 0.61 16.64% 0.59
100 2008/01/22 05:00:00 2008/02/01 03:00:00 239 0.56 16.81% 0.58
101 1983/01/17 06:00:00 1983/02/11 22:00:00 617 0.54 16.97% 0.57
102 1986/09/24 01:00:00 1986/09/29 07:00:00 127 0.51 17.14% 0.57
103 1988/02/02 01:00:00 1988/02/06 17:00:00 113 0.51 17.31% 0.56
104 1974/01/07 14:00:00 1974/01/12 15:00:00 122 0.48 17.48% 0.56
105 1988/04/14 19:00:00 1988/04/26 19:00:00 289 0.41 17.65% 0.55
106 1979/01/14 18:00:00 1979/01/22 16:00:00 191 0.37 17.82% 0.55
107 1988/12/15 09:00:00 1988/12/31 11:00:00 387 0.35 17.98% 0.54
108 1970/02/28 13:00:00 1970/03/09 00:00:00 204 0.33 18.15% 0.54
109 1978/09/05 17:00:00 1978/09/10 05:00:00 109 0.32 18.32% 0.53
110 1957/05/11 00:00:00 1957/05/15 06:00:00 103 0.31 18.49% 0.53
111 1996/12/05 23:00:00 1996/12/15 20:00:00 238 0.31 18.66% 0.52
112 2002/11/08 09:00:00 2002/11/13 03:00:00 115 0.31 18.82% 0.52
113 1988/01/17 04:00:00 1988/01/21 22:00:00 115 0.28 18.99% 0.51
114 1960/02/28 18:00:00 1960/03/05 03:00:00 130 0.27 19.16% 0.51
115 1976/09/10 00:00:00 1976/09/15 01:00:00 122 0.27 19.33% 0.5
116 1981/02/08 17:00:00 1981/02/13 07:00:00 111 0.27 19.50% 0.5
117 1985/12/11 02:00:00 1985/12/15 10:00:00 105 0.27 19.66% 0.5
118 1994/03/06 12:00:00 1994/03/11 08:00:00 117 0.27 19.83% 0.49
119 2003/03/15 08:00:00 2003/03/20 16:00:00 129 0.27 20.00% 0.49
120 1966/11/07 13:00:00 1966/11/11 22:00:00 106 0.26 20.17% 0.48
121 1976/02/04 08:00:00 1976/02/14 07:00:00 240 0.26 20.34% 0.48
122 1978/12/16 23:00:00 1978/12/23 06:00:00 152 0.26 20.50% 0.48
123 1982/12/07 21:00:00 1982/12/12 02:00:00 102 0.26 20.67% 0.47
124 1983/09/29 11:00:00 1983/10/05 07:00:00 141 0.26 20.84% 0.47
125 1993/02/18 12:00:00 1993/03/01 13:00:00 266 0.26 21.01% 0.46
126 1986/03/08 15:00:00 1986/03/20 18:00:00 292 0.25 21.18% 0.46
127 2001/02/20 12:00:00 2001/03/04 07:00:00 284 0.25 21.34% 0.46
128 1959/02/08 03:00:00 1959/02/25 19:00:00 425 0.24 21.51% 0.45
129 1978/03/30 11:00:00 1978/04/05 08:00:00 142 0.24 21.68% 0.45
130 1983/11/11 21:00:00 1983/11/16 22:00:00 122 0.24 21.85% 0.45
131 1983/11/17 23:00:00 1983/11/29 02:00:00 268 0.24 22.02% 0.44
132 1958/01/25 02:00:00 1958/02/01 21:00:00 188 0.23 22.18% 0.44
133 1967/04/11 07:00:00 1967/04/15 13:00:00 103 0.23 22.35% 0.44

4/7/2022 2:35PM
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Excel Engineering

peakFlowStatisticsPostMitigated

Rank Start Date End Date Duration (hr) Peak (cfs) Frequency (%) |Return Period (Yr)
134 1974/12/04 06:00:00 1974/12/08 12:00:00 103 0.23 22.52% 0.43
135 1976/07/22 10:00:00 1976/07/30 05:00:00 188 0.23 22.69% 0.43
136 1981/03/18 16:00:00 1981/03/24 00:00:00 129 0.23 22.86% 0.43
137 1981/12/30 07:00:00 1982/01/09 16:00:00 250 0.23 23.03% 0.42
138 1982/01/20 03:00:00 1982/01/25 08:00:00 126 0.23 23.19% 0.42
139 1957/02/28 17:00:00 1957/03/05 10:00:00 114 0.22 23.36% 0.42
140 1972/11/11 07:00:00 1972/11/21 08:00:00 242 0.22 23.53% 0.41
141 1983/03/17 02:00:00 1983/03/30 18:00:00 329 0.22 23.70% 0.41
142 2006/02/27 19:00:00 2006/03/15 09:00:00 375 0.22 23.87% 0.41
143 1961/01/26 08:00:00 1961/01/30 16:00:00 105 0.21 24.03% 0.41
144 1970/02/10 03:00:00 1970/02/15 02:00:00 120 0.21 24.20% 0.4
145 1976/03/01 14:00:00 1976/03/06 13:00:00 120 0.21 24.37% 0.4
146 1982/02/08 13:00:00 1982/02/14 20:00:00 152 0.21 24.54% 0.4
147 1999/01/25 04:00:00 1999/02/11 15:00:00 420 0.21 24.71% 0.4
148 1955/01/16 08:00:00 1955/01/23 02:00:00 163 0.2 24.87% 0.39
149 1976/07/15 12:00:00 1976/07/19 17:00:00 102 0.2 25.04% 0.39
150 1992/03/02 06:00:00 1992/03/06 19:00:00 110 0.2 25.21% 0.39
151 1965/02/05 23:00:00 1965/02/10 23:00:00 121 0.19 25.38% 0.38
152 1987/01/06 18:00:00 1987/01/11 05:00:00 108 0.19 25.55% 0.38
153 2001/01/26 11:00:00 2001/01/31 11:00:00 121 0.19 25.71% 0.38
154 2006/04/04 16:00:00 2006/04/09 02:00:00 107 0.19 25.88% 0.38
155 1975/03/08 07:00:00 1975/03/16 22:00:00 208 0.18 26.05% 0.37
156 1973/11/17 07:00:00 1973/11/27 03:00:00 237 0.17 26.22% 0.37
157 1954/03/16 22:00:00 1954/03/28 22:00:00 289 0.16 26.39% 0.37
158 1959/12/20 23:00:00 1959/12/28 16:00:00 186 0.16 26.55% 0.37
159 1976/07/08 12:00:00 1976/07/12 15:00:00 100 0.16 26.72% 0.37
160 1979/03/27 04:00:00 1979/04/01 07:00:00 124 0.16 26.89% 0.36
161 1990/01/13 11:00:00 1990/01/25 00:00:00 278 0.16 27.06% 0.36
162 2002/12/16 11:00:00 2002/12/25 11:00:00 217 0.16 27.23% 0.36
163 1962/03/18 17:00:00 1962/03/25 22:00:00 174 0.15 27.39% 0.36
164 1964/01/18 19:00:00 1964/01/26 11:00:00 185 0.15 27.56% 0.35
165 1964/11/17 12:00:00 1964/11/21 19:00:00 104 0.15 27.73% 0.35
166 1966/02/06 10:00:00 1966/02/12 03:00:00 138 0.15 27.90% 0.35
167 1968/12/25 16:00:00 1968/12/30 02:00:00 107 0.15 28.07% 0.35
168 1973/03/20 07:00:00 1973/03/24 14:00:00 104 0.15 28.24% 0.35
169 1977/03/16 13:00:00 1977/03/29 07:00:00 307 0.15 28.40% 0.34
170 1979/03/17 03:00:00 1979/03/24 11:00:00 177 0.15 28.57% 0.34
171 1981/02/25 19:00:00 1981/03/09 11:00:00 281 0.15 28.74% 0.34
172 1982/12/22 09:00:00 1982/12/27 03:00:00 115 0.15 28.91% 0.34
173 1983/04/18 02:00:00 1983/04/24 23:00:00 166 0.15 29.08% 0.34
174 1985/02/09 04:00:00 1985/02/13 13:00:00 106 0.15 29.24% 0.33
175 1992/03/20 18:00:00 1992/04/03 02:00:00 321 0.15 29.41% 0.33
176 1994/02/17 09:00:00 1994/02/23 02:00:00 138 0.15 29.58% 0.33
177 1995/04/16 07:00:00 1995/04/22 16:00:00 154 0.15 29.75% 0.33
178 2005/04/28 08:00:00 2005/05/02 10:00:00 99 0.15 29.92% 0.33
179 2007/01/30 13:00:00 2007/02/04 01:00:00 109 0.15 30.08% 0.32
180 1951/12/11 21:00:00 1951/12/16 05:00:00 105 0.14 30.25% 0.32
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Excel Engineering

peakFlowStatisticsPostMitigated

Rank Start Date End Date Duration (hr) Peak (cfs) Frequency (%) |Return Period (Yr)
181 1952/01/25 03:00:00 1952/01/29 10:00:00 104 0.14 30.42% 0.32
182 1973/02/03 21:00:00 1973/02/19 07:00:00 371 0.14 30.59% 0.32
183 1973/02/28 01:00:00 1973/03/16 01:00:00 385 0.14 30.76% 0.32
184 1974/10/28 10:00:00 1974/11/02 08:00:00 119 0.14 30.92% 0.32
185 1981/01/28 06:00:00 1981/02/03 05:00:00 144 0.14 31.09% 0.31
186 1982/11/09 15:00:00 1982/11/14 11:00:00 117 0.14 31.26% 0.31
187 1984/12/07 23:00:00 1984/12/23 23:00:00 385 0.14 31.43% 0.31
188 1993/03/26 00:00:00 1993/04/01 01:00:00 146 0.14 31.60% 0.31
189 2000/02/20 05:00:00 2000/02/27 07:00:00 171 0.14 31.76% 0.31
190 1955/01/10 03:00:00 1955/01/14 13:00:00 107 0.13 31.93% 0.31
191 1955/04/30 19:00:00 1955/05/05 07:00:00 109 0.13 32.10% 0.3
192 1964/12/27 07:00:00 1965/01/04 09:00:00 195 0.13 32.27% 0.3
193 1966/01/27 05:00:00 1966/02/03 17:00:00 181 0.13 32.44% 0.3
194 1969/03/21 12:00:00 1969/03/25 17:00:00 102 0.13 32.61% 0.3
195 1971/02/16 23:00:00 1971/02/21 11:00:00 109 0.13 32.77% 0.3
196 1979/01/30 17:00:00 1979/02/06 09:00:00 161 0.13 32.94% 0.3
197 1979/03/01 07:00:00 1979/03/05 13:00:00 103 0.13 33.11% 0.29
198 1979/10/20 03:00:00 1979/10/24 12:00:00 106 0.13 33.28% 0.29
199 1979/11/07 18:00:00 1979/11/14 23:00:00 174 0.13 33.45% 0.29
200 1982/03/25 21:00:00 1982/04/06 22:00:00 290 0.13 33.61% 0.29
201 1983/04/29 06:00:00 1983/05/04 21:00:00 136 0.13 33.78% 0.29
202 1989/03/25 11:00:00 1989/03/29 21:00:00 107 0.13 33.95% 0.29
203 1990/04/04 08:00:00 1990/04/08 13:00:00 102 0.13 34.12% 0.29
204 1994/01/24 22:00:00 1994/01/31 04:00:00 151 0.13 34.29% 0.28
205 1996/10/30 13:00:00 1996/11/03 17:00:00 101 0.13 34.45% 0.28
206 1998/11/08 08:00:00 1998/11/13 02:00:00 115 0.13 34.62% 0.28
207 1999/04/11 19:00:00 1999/04/16 02:00:00 104 0.13 34.79% 0.28
208 2000/03/04 17:00:00 2000/03/11 12:00:00 164 0.13 34.96% 0.28
209 2001/12/09 06:00:00 2001/12/16 06:00:00 169 0.13 35.13% 0.28
210 2003/12/24 23:00:00 2003/12/29 17:00:00 115 0.13 35.29% 0.28
211 1951/08/28 08:00:00 1951/09/01 12:00:00 101 0.12 35.46% 0.28
212 1952/12/17 07:00:00 1952/12/24 12:00:00 174 0.12 35.63% 0.27
213 1957/04/18 03:00:00 1957/04/25 12:00:00 178 0.12 35.80% 0.27
214 1957/10/13 21:00:00 1957/10/18 05:00:00 105 0.12 35.97% 0.27
215 1957/12/05 02:00:00 1957/12/09 10:00:00 105 0.12 36.13% 0.27
216 1958/02/25 06:00:00 1958/03/01 09:00:00 100 0.12 36.30% 0.27
217 1960/09/11 03:00:00 1960/09/15 06:00:00 100 0.12 36.47% 0.27
218 1962/02/15 18:00:00 1962/02/28 14:00:00 309 0.12 36.64% 0.27
219 1969/11/06 19:00:00 1969/11/13 19:00:00 169 0.12 36.81% 0.27
220 1971/04/14 11:00:00 1971/04/18 13:00:00 99 0.12 36.97% 0.26
221 1974/12/28 07:00:00 1975/01/02 04:00:00 118 0.12 37.14% 0.26
222 1982/11/29 11:00:00 1982/12/04 09:00:00 119 0.12 37.31% 0.26
223 1983/12/03 15:00:00 1983/12/07 18:00:00 100 0.12 37.48% 0.26
224 1984/11/23 06:00:00 1984/11/28 19:00:00 134 0.12 37.65% 0.26
225 1986/01/30 03:00:00 1986/02/04 15:00:00 133 0.12 37.82% 0.26
226 1986/04/06 01:00:00 1986/04/10 08:00:00 104 0.12 37.98% 0.26
227 1986/12/06 06:00:00 1986/12/10 22:00:00 113 0.12 38.15% 0.26
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Excel Engineering

peakFlowStatisticsPostMitigated

Rank Start Date End Date Duration (hr) Peak (cfs) Frequency (%) |Return Period (Yr)
228 1987/02/23 14:00:00 1987/03/01 07:00:00 138 0.12 38.32% 0.25
229 1987/12/04 21:00:00 1987/12/08 23:00:00 99 0.12 38.49% 0.25
230 1988/11/14 06:00:00 1988/11/18 08:00:00 99 0.12 38.66% 0.25
231 1991/01/09 13:00:00 1991/01/13 15:00:00 99 0.12 38.82% 0.25
232 1993/01/30 23:00:00 1993/02/04 01:00:00 99 0.12 38.99% 0.25
233 1993/06/05 14:00:00 1993/06/09 15:00:00 98 0.12 39.16% 0.25
234 1995/02/13 23:00:00 1995/02/18 12:00:00 110 0.12 39.33% 0.25
235 1996/01/16 19:00:00 1996/02/06 08:00:00 494 0.12 39.50% 0.25
236 1997/12/06 13:00:00 1997/12/11 08:00:00 116 0.12 39.66% 0.25
237 2001/04/07 14:00:00 2001/04/13 19:00:00 150 0.12 39.83% 0.25
238 2001/11/24 10:00:00 2001/12/08 04:00:00 331 0.12 40.00% 0.24
239 2006/10/14 00:00:00 2006/10/18 01:00:00 98 0.12 40.17% 0.24
240 1952/02/29 21:00:00 1952/03/05 05:00:00 105 0.11 40.34% 0.24
241 1952/04/08 01:00:00 1952/04/14 16:00:00 160 0.11 40.50% 0.24
242 1953/01/06 15:00:00 1953/01/11 19:00:00 125 0.11 40.67% 0.24
243 1955/02/16 19:00:00 1955/02/21 07:00:00 109 0.11 40.84% 0.24
244 1955/02/26 11:00:00 1955/03/03 18:00:00 128 0.11 41.01% 0.24
245 1959/04/26 05:00:00 1959/04/30 06:00:00 98 0.11 41.18% 0.24
246 1965/12/29 17:00:00 1966/01/04 01:00:00 129 0.11 41.34% 0.24
247 1972/12/04 14:00:00 1972/12/11 23:00:00 178 0.11 41.51% 0.24
248 1975/01/30 15:00:00 1975/02/08 00:00:00 202 0.11 41.68% 0.23
249 1980/12/04 13:00:00 1980/12/11 09:00:00 165 0.11 41.85% 0.23
250 1986/10/09 19:00:00 1986/10/14 06:00:00 108 0.11 42.02% 0.23
251 1996/12/27 15:00:00 1997/01/07 02:00:00 252 0.11 42.18% 0.23
252 1999/03/25 14:00:00 1999/03/29 15:00:00 98 0.11 42.35% 0.23
253 2000/02/11 11:00:00 2000/02/19 04:00:00 186 0.11 42.52% 0.23
254 2004/12/04 14:00:00 2004/12/11 01:00:00 156 0.11 42.69% 0.23
255 2005/12/31 17:00:00 2006/01/06 16:00:00 144 0.11 42.86% 0.23
256 2007/04/20 15:00:00 2007/04/26 00:00:00 130 0.11 43.03% 0.23
257 1952/12/28 08:00:00 1953/01/03 22:00:00 159 0.1 43.19% 0.23
258 1957/03/16 09:00:00 1957/03/20 09:00:00 97 0.1 43.36% 0.23
259 1959/12/10 00:00:00 1959/12/14 01:00:00 98 0.1 43.53% 0.22
260 1960/01/25 20:00:00 1960/01/29 20:00:00 97 0.1 43.70% 0.22
261 1960/11/03 20:00:00 1960/11/10 05:00:00 154 0.1 43.87% 0.22
262 1960/11/26 17:00:00 1960/11/30 17:00:00 97 0.1 44.03% 0.22
263 1962/03/06 06:00:00 1962/03/10 14:00:00 105 0.1 44.20% 0.22
264 1967/11/26 18:00:00 1967/12/04 16:00:00 191 0.1 44.37% 0.22
265 1975/02/09 05:00:00 1975/02/16 09:00:00 173 0.1 44.54% 0.22
266 1975/11/27 18:00:00 1975/12/02 12:00:00 115 0.1 44.71% 0.22
267 1976/08/30 10:00:00 1976/09/03 10:00:00 97 0.1 44.87% 0.22
268 1979/02/21 01:00:00 1979/02/26 13:00:00 133 0.1 45.04% 0.22
269 1980/03/18 17:00:00 1980/03/29 22:00:00 270 0.1 45.21% 0.22
270 1993/11/30 04:00:00 1993/12/04 04:00:00 97 0.1 45.38% 0.22
271 1998/01/09 06:00:00 1998/01/15 19:00:00 158 0.1 45.55% 0.21
272 1998/03/25 13:00:00 1998/04/04 20:00:00 248 0.1 45.71% 0.21
273 2004/04/01 21:00:00 2004/04/05 20:00:00 96 0.1 45.88% 0.21
274 2006/03/28 21:00:00 2006/04/02 00:00:00 100 0.1 46.05% 0.21
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Excel Engineering

peakFlowStatisticsPostMitigated

Rank Start Date End Date Duration (hr) Peak (cfs) Frequency (%) |Return Period (Yr)
275 1951/11/20 03:00:00 1951/11/27 02:00:00 168 0.09 46.22% 0.21
276 1954/12/09 22:00:00 1954/12/14 00:00:00 99 0.09 46.39% 0.21
277 1961/11/20 16:00:00 1961/11/29 16:00:00 217 0.09 46.55% 0.21
278 1965/01/24 05:00:00 1965/01/28 05:00:00 97 0.09 46.72% 0.21
279 1968/02/13 03:00:00 1968/02/17 03:00:00 97 0.09 46.89% 0.21
280 1970/01/09 22:00:00 1970/01/20 15:00:00 258 0.09 47.06% 0.21
281 1982/09/26 03:00:00 1982/09/30 08:00:00 102 0.09 47.23% 0.21
282 1987/04/04 06:00:00 1987/04/08 13:00:00 104 0.09 47.39% 0.21
283 1990/05/28 08:00:00 1990/06/01 08:00:00 97 0.09 47.56% 0.21
284 1996/02/20 07:00:00 1996/03/02 15:00:00 273 0.09 47.73% 0.2
285 1996/03/12 17:00:00 1996/03/17 04:00:00 108 0.09 47.90% 0.2
286 1998/05/12 14:00:00 1998/05/16 16:00:00 99 0.09 48.07% 0.2
287 2004/02/02 23:00:00 2004/02/07 11:00:00 109 0.09 48.24% 0.2
288 2005/10/16 18:00:00 2005/10/22 01:00:00 128 0.09 48.40% 0.2
289 2006/02/18 08:00:00 2006/02/23 04:00:00 117 0.09 48.57% 0.2
290 2007/12/07 04:00:00 2007/12/12 15:00:00 132 0.09 48.74% 0.2
291 2007/12/18 22:00:00 2007/12/23 04:00:00 103 0.09 48.91% 0.2
292 1952/11/23 00:00:00 1952/11/27 00:00:00 97 0.08 49.08% 0.2
293 1953/11/14 16:00:00 1953/11/18 22:00:00 103 0.08 49.24% 0.2
294 1957/12/15 08:00:00 1957/12/20 23:00:00 136 0.08 49.41% 0.2
295 1963/04/17 04:00:00 1963/04/21 04:00:00 97 0.08 49.58% 0.2
296 1965/03/12 14:00:00 1965/03/17 09:00:00 116 0.08 49.75% 0.2
297 1980/04/22 11:00:00 1980/04/27 00:00:00 110 0.08 49.92% 0.2
298 1980/10/16 05:00:00 1980/10/20 03:00:00 95 0.08 50.08% 0.2
299 1984/10/17 06:00:00 1984/10/21 04:00:00 95 0.08 50.25% 0.19
300 1988/01/05 13:00:00 1988/01/09 12:00:00 96 0.08 50.42% 0.19
301 1990/06/09 14:00:00 1990/06/14 05:00:00 112 0.08 50.59% 0.19
302 1995/03/21 11:00:00 1995/03/27 09:00:00 143 0.08 50.76% 0.19
303 2000/04/17 18:00:00 2000/04/21 22:00:00 101 0.08 50.92% 0.19
304 2006/05/22 04:00:00 2006/05/26 02:00:00 95 0.08 51.09% 0.19
305 2006/12/10 00:00:00 2006/12/14 04:00:00 101 0.08 51.26% 0.19
306 2008/02/03 07:00:00 2008/02/07 13:00:00 103 0.08 51.43% 0.19
307 1953/03/01 02:00:00 1953/03/05 18:00:00 113 0.07 51.60% 0.19
308 1954/01/12 05:00:00 1954/01/16 16:00:00 108 0.07 51.76% 0.19
309 1954/03/30 03:00:00 1954/04/03 01:00:00 95 0.07 51.93% 0.19
310 1955/04/22 05:00:00 1955/04/29 06:00:00 170 0.07 52.10% 0.19
311 1957/10/31 00:00:00 1957/11/07 05:00:00 174 0.07 52.27% 0.19
312 1963/09/04 08:00:00 1963/09/08 05:00:00 94 0.07 52.44% 0.19
313 1964/03/22 23:00:00 1964/03/27 15:00:00 113 0.07 52.61% 0.19
314 1967/04/18 20:00:00 1967/04/25 17:00:00 166 0.07 52.77% 0.19
315 1974/03/02 09:00:00 1974/03/06 13:00:00 101 0.07 52.94% 0.18
316 1976/04/13 04:00:00 1976/04/19 18:00:00 159 0.07 53.11% 0.18
317 1978/01/30 11:00:00 1978/02/03 15:00:00 101 0.07 53.28% 0.18
318 1978/11/21 16:00:00 1978/11/28 05:00:00 158 0.07 53.45% 0.18
319 1979/02/14 03:00:00 1979/02/18 01:00:00 95 0.07 53.61% 0.18
320 1982/01/10 19:00:00 1982/01/14 20:00:00 98 0.07 53.78% 0.18
321 1982/01/28 16:00:00 1982/02/01 20:00:00 101 0.07 53.95% 0.18
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Excel Engineering

peakFlowStatisticsPostMitigated

Rank Start Date End Date Duration (hr) Peak (cfs) Frequency (%) |Return Period (Yr)
322 1982/11/19 00:00:00 1982/11/23 09:00:00 106 0.07 54.12% 0.18
323 1983/04/12 09:00:00 1983/04/16 21:00:00 109 0.07 54.29% 0.18
324 1985/01/07 11:00:00 1985/01/11 20:00:00 106 0.07 54.45% 0.18
325 1985/01/28 15:00:00 1985/02/06 16:00:00 218 0.07 54.62% 0.18
326 1987/10/28 01:00:00 1987/11/09 00:00:00 288 0.07 54.79% 0.18
327 1990/04/17 07:00:00 1990/04/21 06:00:00 96 0.07 54.96% 0.18
328 1993/12/11 16:00:00 1993/12/18 01:00:00 154 0.07 55.13% 0.18
329 1953/02/23 10:00:00 1953/02/27 09:00:00 96 0.06 55.29% 0.18
330 1953/04/27 20:00:00 1953/05/02 01:00:00 102 0.06 55.46% 0.18
331 1955/03/11 01:00:00 1955/03/14 21:00:00 93 0.06 55.63% 0.18
332 1957/02/23 06:00:00 1957/02/27 03:00:00 94 0.06 55.80% 0.18
333 1958/09/24 04:00:00 1958/09/28 00:00:00 93 0.06 55.97% 0.17
334 1959/01/06 08:00:00 1959/01/10 04:00:00 93 0.06 56.13% 0.17
335 1960/02/08 22:00:00 1960/02/14 00:00:00 123 0.06 56.30% 0.17
336 1968/04/01 20:00:00 1968/04/05 17:00:00 94 0.06 56.47% 0.17
337 1978/11/11 09:00:00 1978/11/18 00:00:00 160 0.06 56.64% 0.17
338 1989/02/09 14:00:00 1989/02/13 18:00:00 101 0.06 56.81% 0.17
339 1998/03/13 17:00:00 1998/03/18 09:00:00 113 0.06 56.97% 0.17
340 2001/03/06 12:00:00 2001/03/14 12:00:00 193 0.06 57.14% 0.17
341 2007/08/26 11:00:00 2007/08/30 07:00:00 93 0.06 57.31% 0.17
342 1963/04/26 02:00:00 1963/04/29 21:00:00 92 0.05 57.48% 0.17
343 1968/11/14 18:00:00 1968/11/18 16:00:00 95 0.05 57.65% 0.17
344 1971/01/12 19:00:00 1971/01/16 17:00:00 95 0.05 57.82% 0.17
345 1971/10/16 20:00:00 1971/10/20 19:00:00 96 0.05 57.98% 0.17
346 1975/12/20 14:00:00 1975/12/24 10:00:00 93 0.05 58.15% 0.17
347 1977/12/18 05:00:00 1977/12/22 01:00:00 93 0.05 58.32% 0.17
348 1998/04/11 14:00:00 1998/04/17 06:00:00 137 0.05 58.49% 0.17
349 2005/03/19 03:00:00 2005/03/26 15:00:00 181 0.05 58.66% 0.17
350 1951/12/04 23:00:00 1951/12/08 20:00:00 94 0.04 58.82% 0.17
351 1951/12/19 07:00:00 1951/12/23 03:00:00 93 0.04 58.99% 0.17
352 1955/01/30 23:00:00 1955/02/03 21:00:00 95 0.04 59.16% 0.17
353 1955/11/14 07:00:00 1955/11/23 19:00:00 229 0.04 59.33% 0.16
354 1957/06/10 03:00:00 1957/06/13 22:00:00 92 0.04 59.50% 0.16
355 1966/10/10 13:00:00 1966/10/14 07:00:00 91 0.04 59.66% 0.16
356 1967/03/31 10:00:00 1967/04/04 06:00:00 93 0.04 59.83% 0.16
357 1969/04/03 05:00:00 1969/04/09 15:00:00 155 0.04 60.00% 0.16
358 1975/04/17 04:00:00 1975/04/21 02:00:00 95 0.04 60.17% 0.16
359 1982/12/29 18:00:00 1983/01/02 14:00:00 93 0.04 60.34% 0.16
360 1987/02/13 20:00:00 1987/02/19 19:00:00 144 0.04 60.50% 0.16
361 1987/03/05 20:00:00 1987/03/10 02:00:00 103 0.04 60.67% 0.16
362 1987/03/22 01:00:00 1987/03/28 17:00:00 161 0.04 60.84% 0.16
363 1990/01/31 00:00:00 1990/02/08 06:00:00 199 0.04 61.01% 0.16
364 1997/12/18 12:00:00 1997/12/22 11:00:00 96 0.04 61.18% 0.16
365 1998/11/28 07:00:00 1998/12/10 00:00:00 282 0.04 61.34% 0.16
366 1953/10/22 07:00:00 1953/10/25 17:00:00 83 0.03 61.51% 0.16
367 1955/01/01 22:00:00 1955/01/07 14:00:00 137 0.03 61.68% 0.16
368 1956/02/23 18:00:00 1956/02/27 23:00:00 102 0.03 61.85% 0.16
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Excel Engineering

peakFlowStatisticsPostMitigated

Rank Start Date End Date Duration (hr) Peak (cfs) Frequency (%) |Return Period (Yr)
369 1957/05/19 08:00:00 1957/05/24 20:00:00 133 0.03 62.02% 0.16
370 1957/10/21 03:00:00 1957/10/24 19:00:00 89 0.03 62.18% 0.16
371 1960/11/12 23:00:00 1960/11/16 15:00:00 89 0.03 62.35% 0.16
372 1961/03/28 06:00:00 1961/03/31 21:00:00 88 0.03 62.52% 0.16
373 1962/01/13 00:00:00 1962/01/16 13:00:00 86 0.03 62.69% 0.16
374 1963/03/28 10:00:00 1963/04/01 03:00:00 90 0.03 62.86% 0.16
375 1964/11/09 13:00:00 1964/11/14 09:00:00 117 0.03 63.03% 0.16
376 1971/02/23 03:00:00 1971/02/26 20:00:00 90 0.03 63.19% 0.15
377 1974/03/27 07:00:00 1974/03/30 23:00:00 89 0.03 63.36% 0.15
378 1975/03/22 09:00:00 1975/03/25 18:00:00 82 0.03 63.53% 0.15
379 1976/11/12 03:00:00 1976/11/15 15:00:00 85 0.03 63.70% 0.15
380 1977/01/29 01:00:00 1977/02/01 13:00:00 85 0.03 63.87% 0.15
381 1977/05/24 04:00:00 1977/05/27 20:00:00 89 0.03 64.03% 0.15
382 1979/12/21 06:00:00 1979/12/27 22:00:00 161 0.03 64.20% 0.15
383 1982/09/16 11:00:00 1982/09/20 17:00:00 103 0.03 64.37% 0.15
384 1983/12/09 16:00:00 1983/12/13 03:00:00 84 0.03 64.54% 0.15
385 1984/04/27 22:00:00 1984/05/01 10:00:00 85 0.03 64.71% 0.15
386 1984/11/13 08:00:00 1984/11/19 03:00:00 140 0.03 64.87% 0.15
387 1988/08/24 05:00:00 1988/08/28 00:00:00 92 0.03 65.04% 0.15
388 1989/01/05 18:00:00 1989/01/11 04:00:00 131 0.03 65.21% 0.15
389 1989/02/02 07:00:00 1989/02/08 03:00:00 141 0.03 65.38% 0.15
390 1989/03/02 10:00:00 1989/03/06 06:00:00 93 0.03 65.55% 0.15
391 1989/05/14 10:00:00 1989/05/18 16:00:00 103 0.03 65.71% 0.15
392 1991/10/27 00:00:00 1991/10/30 22:00:00 95 0.03 65.88% 0.15
393 1992/03/08 01:00:00 1992/03/11 21:00:00 93 0.03 66.05% 0.15
394 1994/11/10 12:00:00 1994/11/13 21:00:00 82 0.03 66.22% 0.15
395 1994/12/25 01:00:00 1994/12/28 16:00:00 88 0.03 66.39% 0.15
396 1996/03/04 18:00:00 1996/03/08 08:00:00 87 0.03 66.55% 0.15
397 1998/01/03 15:00:00 1998/01/07 21:00:00 103 0.03 66.72% 0.15
398 2004/11/21 06:00:00 2004/11/24 19:00:00 86 0.03 66.89% 0.15
399 2005/03/04 10:00:00 2005/03/08 08:00:00 95 0.03 67.06% 0.15
400 2006/03/20 03:00:00 2006/03/24 16:00:00 110 0.03 67.23% 0.15
401 2007/02/11 11:00:00 2007/02/16 07:00:00 117 0.03 67.39% 0.15
402 2007/02/19 02:00:00 2007/02/26 00:00:00 167 0.03 67.56% 0.14
403 2007/02/28 05:00:00 2007/03/04 02:00:00 94 0.03 67.73% 0.14
404 1953/11/05 09:00:00 1953/11/08 12:00:00 76 0.02 67.90% 0.14
405 1953/12/04 09:00:00 1953/12/07 08:00:00 72 0.02 68.07% 0.14
406 1954/12/03 23:00:00 1954/12/06 23:00:00 73 0.02 68.24% 0.14
407 1956/12/06 03:00:00 1956/12/09 10:00:00 80 0.02 68.40% 0.14
408 1957/11/14 17:00:00 1957/11/19 08:00:00 112 0.02 68.57% 0.14
409 1958/02/13 02:00:00 1958/02/16 11:00:00 82 0.02 68.74% 0.14
410 1958/05/11 10:00:00 1958/05/14 09:00:00 72 0.02 68.91% 0.14
411 1960/03/28 02:00:00 1960/03/31 07:00:00 78 0.02 69.08% 0.14
412 1964/02/29 05:00:00 1964/03/05 10:00:00 126 0.02 69.24% 0.14
413 1964/10/15 12:00:00 1964/10/18 15:00:00 76 0.02 69.41% 0.14
414 1965/09/17 02:00:00 1965/09/20 11:00:00 82 0.02 69.58% 0.14
415 1965/12/22 00:00:00 1965/12/25 11:00:00 84 0.02 69.75% 0.14
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Excel Engineering

peakFlowStatisticsPostMitigated

Rank Start Date End Date Duration (hr) Peak (cfs) Frequency (%) |Return Period (Yr)
416 1967/01/31 01:00:00 1967/02/03 00:00:00 72 0.02 69.92% 0.14
417 1967/12/07 23:00:00 1967/12/11 10:00:00 84 0.02 70.08% 0.14
418 1969/03/09 03:00:00 1969/03/16 00:00:00 166 0.02 70.25% 0.14
419 1969/12/09 00:00:00 1969/12/12 03:00:00 76 0.02 70.42% 0.14
420 1971/03/13 07:00:00 1971/03/16 05:00:00 71 0.02 70.59% 0.14
421 1971/12/04 02:00:00 1971/12/09 14:00:00 133 0.02 70.76% 0.14
422 1972/10/19 04:00:00 1972/10/23 07:00:00 100 0.02 70.92% 0.14
423 1973/01/10 00:00:00 1973/01/13 05:00:00 78 0.02 71.09% 0.14
424 1974/01/01 06:00:00 1974/01/04 08:00:00 75 0.02 71.26% 0.14
425 1975/04/25 08:00:00 1975/04/28 05:00:00 70 0.02 71.43% 0.14
426 1975/12/12 16:00:00 1975/12/15 22:00:00 79 0.02 71.60% 0.14
427 1977/02/22 03:00:00 1977/02/28 01:00:00 143 0.02 71.76% 0.14
428 1978/03/22 15:00:00 1978/03/26 09:00:00 91 0.02 71.93% 0.14
429 1978/04/07 02:00:00 1978/04/11 18:00:00 113 0.02 72.10% 0.14
430 1978/04/15 20:00:00 1978/04/19 01:00:00 78 0.02 72.27% 0.14
431 1980/05/08 11:00:00 1980/05/13 01:00:00 111 0.02 72.44% 0.14
432 1981/04/02 05:00:00 1981/04/05 06:00:00 74 0.02 72.61% 0.13
433 1981/04/19 02:00:00 1981/04/22 12:00:00 83 0.02 72.77% 0.13
434 1983/10/07 09:00:00 1983/10/10 17:00:00 81 0.02 72.94% 0.13
435 1984/01/15 17:00:00 1984/01/19 04:00:00 84 0.02 73.11% 0.13
436 1984/12/03 08:00:00 1984/12/06 17:00:00 82 0.02 73.28% 0.13
437 1985/03/27 09:00:00 1985/03/31 06:00:00 94 0.02 73.45% 0.13
438 1985/10/21 23:00:00 1985/10/25 03:00:00 77 0.02 73.61% 0.13
439 1987/03/15 09:00:00 1987/03/18 15:00:00 79 0.02 73.78% 0.13
440 1987/12/29 12:00:00 1988/01/02 00:00:00 85 0.02 73.95% 0.13
441 1989/01/23 20:00:00 1989/01/27 04:00:00 81 0.02 74.12% 0.13
442 1990/01/02 08:00:00 1990/01/05 10:00:00 75 0.02 74.29% 0.13
443 1992/12/18 01:00:00 1992/12/21 05:00:00 77 0.02 74.45% 0.13
444 1995/06/15 22:00:00 1995/06/19 11:00:00 86 0.02 74.62% 0.13
445 1995/12/13 05:00:00 1995/12/17 03:00:00 95 0.02 74.79% 0.13
446 1995/12/23 09:00:00 1995/12/26 12:00:00 76 0.02 74.96% 0.13
447 1997/02/10 20:00:00 1997/02/14 02:00:00 79 0.02 75.13% 0.13
448 1999/01/20 09:00:00 1999/01/23 22:00:00 86 0.02 75.29% 0.13
449 1999/06/02 03:00:00 1999/06/07 00:00:00 118 0.02 75.46% 0.13
450 2000/11/10 08:00:00 2000/11/13 23:00:00 88 0.02 75.63% 0.13
451 2000/11/30 09:00:00 2000/12/03 05:00:00 69 0.02 75.80% 0.13
452 2002/02/17 17:00:00 2002/02/20 23:00:00 79 0.02 75.97% 0.13
453 2002/03/17 23:00:00 2002/03/21 05:00:00 79 0.02 76.13% 0.13
454 2003/11/12 06:00:00 2003/11/18 14:00:00 153 0.02 76.30% 0.13
455 2006/04/14 14:00:00 2006/04/17 18:00:00 77 0.02 76.47% 0.13
456 2006/12/16 21:00:00 2006/12/20 07:00:00 83 0.02 76.64% 0.13
457 2006/12/27 07:00:00 2006/12/30 11:00:00 77 0.02 76.81% 0.13
458 1951/10/10 23:00:00 1951/10/13 15:00:00 65 0.01 76.97% 0.13
459 1951/10/15 09:00:00 1951/10/17 22:00:00 62 0.01 77.14% 0.13
460 1953/01/13 19:00:00 1953/01/16 12:00:00 66 0.01 77.31% 0.13
461 1953/04/20 11:00:00 1953/04/22 19:00:00 57 0.01 77.48% 0.13
462 1955/12/01 20:00:00 1955/12/09 06:00:00 179 0.01 77.65% 0.13
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Rank Start Date End Date Duration (hr) Peak (cfs) Frequency (%) |Return Period (Yr)
463 1956/04/27 04:00:00 1956/04/29 05:00:00 50 0.01 77.82% 0.13
464 1959/10/01 06:00:00 1959/10/03 17:00:00 60 0.01 77.98% 0.13
465 1960/03/13 05:00:00 1960/03/15 16:00:00 60 0.01 78.15% 0.13
466 1960/03/23 10:00:00 1960/03/25 17:00:00 56 0.01 78.32% 0.12
467 1960/12/03 03:00:00 1960/12/05 13:00:00 59 0.01 78.49% 0.12
468 1962/05/14 20:00:00 1962/05/17 04:00:00 57 0.01 78.66% 0.12
469 1962/05/27 12:00:00 1962/05/29 16:00:00 53 0.01 78.82% 0.12
470 1963/11/06 16:00:00 1963/11/09 03:00:00 60 0.01 78.99% 0.12
471 1963/12/10 00:00:00 1963/12/12 11:00:00 60 0.01 79.16% 0.12
472 1964/02/15 08:00:00 1964/02/18 01:00:00 66 0.01 79.33% 0.12
473 1964/03/13 00:00:00 1964/03/14 21:00:00 46 0.01 79.50% 0.12
474 1965/01/07 09:00:00 1965/01/10 02:00:00 66 0.01 79.66% 0.12
475 1968/01/28 00:00:00 1968/01/30 08:00:00 57 0.01 79.83% 0.12
476 1968/12/20 11:00:00 1968/12/22 07:00:00 45 0.01 80.00% 0.12
477 1971/01/02 09:00:00 1971/01/04 07:00:00 47 0.01 80.17% 0.12
478 1971/04/26 05:00:00 1971/04/28 11:00:00 55 0.01 80.34% 0.12
479 1971/05/07 20:00:00 1971/05/10 12:00:00 65 0.01 80.50% 0.12
480 1971/12/13 06:00:00 1971/12/15 19:00:00 62 0.01 80.67% 0.12
481 1972/01/09 09:00:00 1972/01/11 15:00:00 55 0.01 80.84% 0.12
482 1973/03/26 07:00:00 1973/03/28 04:00:00 46 0.01 81.01% 0.12
483 1973/12/01 19:00:00 1973/12/04 02:00:00 56 0.01 81.18% 0.12
484 1977/07/20 10:00:00 1977/07/24 17:00:00 104 0.01 81.34% 0.12
485 1978/12/01 19:00:00 1978/12/04 04:00:00 58 0.01 81.51% 0.12
486 1979/01/25 14:00:00 1979/01/28 02:00:00 61 0.01 81.68% 0.12
487 1980/04/01 16:00:00 1980/04/03 13:00:00 46 0.01 81.85% 0.12
488 1980/04/28 16:00:00 1980/05/04 14:00:00 143 0.01 82.02% 0.12
489 1981/01/12 10:00:00 1981/01/15 00:00:00 63 0.01 82.18% 0.12
490 1981/03/10 18:00:00 1981/03/13 00:00:00 55 0.01 82.35% 0.12
491 1981/03/14 12:00:00 1981/03/16 21:00:00 58 0.01 82.52% 0.12
492 1981/05/01 12:00:00 1981/05/03 08:00:00 45 0.01 82.69% 0.12
493 1982/02/17 01:00:00 1982/02/19 11:00:00 59 0.01 82.86% 0.12
494 1983/01/05 08:00:00 1983/01/07 20:00:00 61 0.01 83.03% 0.12
495 1983/05/06 09:00:00 1983/05/08 06:00:00 46 0.01 83.19% 0.12
496 1983/08/18 11:00:00 1983/08/20 14:00:00 52 0.01 83.36% 0.12
497 1983/12/15 13:00:00 1983/12/18 01:00:00 61 0.01 83.53% 0.12
498 1983/12/19 14:00:00 1983/12/22 03:00:00 62 0.01 83.70% 0.12
499 1984/01/04 15:00:00 1984/01/07 02:00:00 60 0.01 83.87% 0.12
500 1985/02/20 20:00:00 1985/02/22 19:00:00 48 0.01 84.03% 0.12
501 1985/09/18 13:00:00 1985/09/21 02:00:00 62 0.01 84.20% 0.12
502 1985/10/07 10:00:00 1985/10/09 10:00:00 49 0.01 84.37% 0.12
503 1986/02/23 06:00:00 1986/02/25 16:00:00 59 0.01 84.54% 0.12
504 1986/03/01 07:00:00 1986/03/03 15:00:00 57 0.01 84.71% 0.12
505 1987/02/03 12:00:00 1987/02/08 01:00:00 110 0.01 84.87% 0.12
506 1987/07/17 12:00:00 1987/07/19 13:00:00 50 0.01 85.04% 0.12
507 1987/11/14 02:00:00 1987/11/16 06:00:00 53 0.01 85.21% 0.11
508 1987/11/17 21:00:00 1987/11/20 09:00:00 61 0.01 85.38% 0.11
509 1987/12/11 05:00:00 1987/12/13 17:00:00 61 0.01 85.55% 0.11
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Rank Start Date End Date Duration (hr) Peak (cfs) Frequency (%) |Return Period (Yr)
510 1991/12/18 05:00:00 1991/12/22 01:00:00 93 0.01 85.71% 0.11
511 1996/02/12 13:00:00 1996/02/15 03:00:00 63 0.01 85.88% 0.11
512 1996/04/18 03:00:00 1996/04/20 08:00:00 54 0.01 86.05% 0.11
513 1998/12/19 19:00:00 1998/12/22 09:00:00 63 0.01 86.22% 0.11
514 1999/03/11 14:00:00 1999/03/14 04:00:00 63 0.01 86.39% 0.11
515 1999/04/01 19:00:00 1999/04/04 10:00:00 64 0.01 86.55% 0.11
516 1999/04/07 04:00:00 1999/04/09 21:00:00 66 0.01 86.72% 0.11
517 2001/04/21 10:00:00 2001/04/23 17:00:00 56 0.01 86.89% 0.11
518 2001/11/12 18:00:00 2001/11/15 22:00:00 77 0.01 87.06% 0.11
519 2001/12/20 18:00:00 2001/12/24 09:00:00 88 0.01 87.23% 0.11
520 2002/12/29 17:00:00 2003/01/01 03:00:00 59 0.01 87.39% 0.11
521 2003/05/03 18:00:00 2003/05/06 07:00:00 62 0.01 87.56% 0.11
522 2004/01/02 20:00:00 2004/01/05 16:00:00 69 0.01 87.73% 0.11
523 2004/03/26 11:00:00 2004/03/28 06:00:00 44 0.01 87.90% 0.11
524 2005/09/20 05:00:00 2005/09/22 19:00:00 63 0.01 88.07% 0.11
525 2006/12/22 10:00:00 2006/12/24 07:00:00 46 0.01 88.24% 0.11
526 2007/10/13 09:00:00 2007/10/15 20:00:00 60 0.01 88.40% 0.11
527 2008/02/14 14:00:00 2008/02/16 23:00:00 58 0.01 88.57% 0.11
528 1951/10/08 08:00:00 1951/10/09 11:00:00 28 0 88.74% 0.11
529 1951/12/02 02:00:00 1951/12/03 10:00:00 33 0 88.91% 0.11
530 1952/01/07 05:00:00 1952/01/09 13:00:00 57 0 89.08% 0.11
531 1953/03/20 08:00:00 1953/03/21 14:00:00 31 0 89.24% 0.11
532 1953/11/20 07:00:00 1953/11/21 20:00:00 38 0 89.41% 0.11
533 1956/05/10 00:00:00 1956/05/11 06:00:00 31 0 89.58% 0.11
534 1957/03/09 21:00:00 1957/03/10 11:00:00 15 0 89.75% 0.11
535 1957/10/11 13:00:00 1957/10/11 21:00:00 9 0 89.92% 0.11
536 1958/03/02 20:00:00 1958/03/03 19:00:00 24 0 90.08% 0.11
537 1960/04/23 09:00:00 1960/04/25 06:00:00 46 0 90.25% 0.11
538 1960/12/08 20:00:00 1960/12/09 21:00:00 26 0 90.42% 0.11
539 1961/12/14 17:00:00 1961/12/15 18:00:00 26 0 90.59% 0.11
540 1962/03/29 09:00:00 1962/03/30 00:00:00 16 0 90.76% 0.11
541 1963/04/08 08:00:00 1963/04/09 16:00:00 33 0 90.92% 0.11
542 1963/10/16 11:00:00 1963/10/20 09:00:00 95 0 91.09% 0.11
543 1964/04/01 09:00:00 1964/04/02 09:00:00 25 0 91.26% 0.11
544 1965/01/20 07:00:00 1965/01/22 02:00:00 44 0 91.43% 0.11
545 1965/03/07 00:00:00 1965/03/08 06:00:00 31 0 91.60% 0.11
546 1966/01/20 00:00:00 1966/01/21 17:00:00 42 0 91.76% 0.11
547 1966/02/25 04:00:00 1966/02/26 04:00:00 25 0 91.93% 0.11
548 1966/03/02 08:00:00 1966/03/03 17:00:00 34 0 92.10% 0.11
549 1967/03/29 07:00:00 1967/03/29 23:00:00 17 0 92.27% 0.11
550 1968/12/11 10:00:00 1968/12/12 14:00:00 29 0 92.44% 0.11
551 1969/02/15 21:00:00 1969/02/17 03:00:00 31 0 92.61% 0.11
552 1969/11/15 19:00:00 1969/11/17 10:00:00 40 0 92.77% 0.11
553 1970/04/27 11:00:00 1970/04/28 16:00:00 30 0 92.94% 0.11
554 1974/01/20 23:00:00 1974/01/22 00:00:00 26 0 93.11% 0.11
555 1974/05/19 10:00:00 1974/05/19 22:00:00 13 0 93.28% 0.11
556 1976/04/04 04:00:00 1976/04/06 07:00:00 52 0 93.45% 0.1
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Rank Start Date End Date Duration (hr) Peak (cfs) Frequency (%) |Return Period (Yr)
557 1976/11/27 11:00:00 1976/11/28 23:00:00 37 0 93.61% 0.1
558 1977/01/26 01:00:00 1977/01/27 18:00:00 42 0 93.78% 0.1
559 1977/07/27 13:00:00 1977/07/29 00:00:00 36 0 93.95% 0.1
560 1978/04/25 17:00:00 1978/04/26 12:00:00 20 0 94.12% 0.1
561 1978/09/16 12:00:00 1978/09/17 06:00:00 19 0 94.29% 0.1
562 1979/11/04 23:00:00 1979/11/05 23:00:00 25 0 94.45% 0.1
563 1981/04/26 18:00:00 1981/04/28 02:00:00 33 0 94.62% 0.1
564 1981/12/21 02:00:00 1981/12/22 12:00:00 35 0 94.79% 0.1
565 1982/04/11 20:00:00 1982/04/13 05:00:00 34 0 94.96% 0.1
566 1984/02/10 05:00:00 1984/02/10 23:00:00 19 0 95.13% 0.1
567 1986/04/01 10:00:00 1986/04/01 16:00:00 7 0 95.29% 0.1
568 1987/01/28 08:00:00 1987/01/29 21:00:00 38 0 95.46% 0.1
569 1987/10/23 07:00:00 1987/10/24 19:00:00 37 0 95.63% 0.1
570 1988/11/11 09:00:00 1988/11/12 12:00:00 28 0 95.80% 0.1
571 1989/12/01 12:00:00 1989/12/02 13:00:00 26 0 95.97% 0.1
572 1991/03/11 03:00:00 1991/03/12 18:00:00 40 0 96.13% 0.1
573 1993/11/23 04:00:00 1993/11/24 18:00:00 39 0 96.30% 0.1
574 1993/12/19 05:00:00 1993/12/20 07:00:00 27 0 96.47% 0.1
575 1994/04/24 07:00:00 1994/04/28 06:00:00 96 0 96.64% 0.1
576 1994/11/16 09:00:00 1994/11/19 07:00:00 71 0 96.81% 0.1
577 1995/05/01 13:00:00 1995/05/02 17:00:00 29 0 96.97% 0.1
578 1996/10/02 20:00:00 1996/10/04 08:00:00 37 0 97.14% 0.1
579 1998/01/19 17:00:00 1998/01/21 05:00:00 37 0 97.31% 0.1
580 1999/03/15 11:00:00 1999/03/16 23:00:00 37 0 97.48% 0.1
581 1999/09/18 17:00:00 1999/09/20 00:00:00 32 0 97.65% 0.1
582 2000/01/26 17:00:00 2000/01/27 19:00:00 27 0 97.82% 0.1
583 2000/01/31 18:00:00 2000/02/01 19:00:00 26 0 97.98% 0.1
584 2000/02/28 17:00:00 2000/02/29 19:00:00 27 0 98.15% 0.1
585 2001/12/30 18:00:00 2001/12/31 22:00:00 29 0 98.32% 0.1
586 2002/01/29 08:00:00 2002/01/30 08:00:00 25 0 98.49% 0.1
587 2003/01/20 19:00:00 2003/01/22 03:00:00 33 0 98.66% 0.1
588 2003/03/22 18:00:00 2003/03/24 08:00:00 39 0 98.82% 0.1
589 2003/12/08 02:00:00 2003/12/08 12:00:00 11 0 98.99% 0.1
590 2004/01/28 07:00:00 2004/01/29 09:00:00 27 0 99.16% 0.1
591 2004/04/17 15:00:00 2004/04/18 02:00:00 12 0 99.33% 0.1
592 2005/01/28 16:00:00 2005/01/29 12:00:00 21 0 99.50% 0.1
593 2005/02/07 07:00:00 2005/02/08 08:00:00 26 0 99.66% 0.1
594 2006/03/17 21:00:00 2006/03/19 02:00:00 30 0 99.83% 0.1
-End of Data-----------------
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Flow Duration Curves
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Excel Engineering

flowDurationPassFailMitigated

Compare Post-Development Curve to Pre-Development Curve
Flow Control Upper Limit: 4.26 (cfs)
Flow Control Lower Limit: 0.297 (cfs)
post-development SWMM file: V:\21\21052\Engineering\PLOT PLAN\Storm\Working Files\Hydmod\post 10 w new n perv - two sto\21052 post hydromod-2.375.out
post-development time stamp: 4/5/2022 12:23:48 PM
Compared to:
pre-development SWMM file: V:\21\21052\Engineering\PLOT PLAN\Storm\Working Files\Hydmod\post 10 w new n perv - two sto\21052 pre hydromod.out
pre-development time stamp: 4/7/2022 2:29:57 PM
Q"Q'
L @ @ &
% c‘}%\ & & Q/"\-Q <</-\~Q °°\°(</ N
A o\0 0\0 °\ U0y
2 & oo o ‘ o) O X
S S N S N 25
<° o N ° R R & <
< Q& Q¥ oF o &8
0\0
0 0.30 0.14 0.16 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
1 0.34 0.10 0.15 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
2 0.38 0.09 0.14 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
3 0.42 0.09 0.12 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
4 0.46 0.08 0.11 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
5 0.50 0.08 0.10 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
6 0.54 0.08 0.10 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
7 0.58 0.07 0.09 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
8 0.62 0.07 0.08 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
9 0.66 0.06 0.08 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
10 0.70 0.05 0.07 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
11 0.74 0.05 0.07 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
12 0.78 0.05 0.07 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
13 0.82 0.04 0.06 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
14 0.86 0.04 0.06 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
15 0.90 0.04 0.06 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
16 0.94 0.04 0.05 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
17 0.98 0.04 0.05 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
18 1.02 0.04 0.05 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
19 1.06 0.04 0.04 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
20 1.10 0.03 0.04 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
21 1.14 0.03 0.04 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
22 1.18 0.03 0.04 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
23 1.22 0.03 0.04 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
24 1.26 0.03 0.03 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
25 1.30 0.03 0.03 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
26 1.34 0.02 0.03 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
27 1.38 0.02 0.03 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
28 1.42 0.02 0.03 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
29 1.46 0.02 0.03 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
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flowDurationPassFailMitigated
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30 1.50 0.02 0.03 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
31 1.54 0.02 0.02 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
32 1.58 0.02 0.02 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
33 1.62 0.02 0.02 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
34 1.66 0.02 0.02 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
35 1.70 0.02 0.02 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
36 1.74 0.02 0.02 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
37 1.78 0.01 0.02 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
38 1.82 0.01 0.02 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
39 1.86 0.01 0.02 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
40 1.90 0.01 0.02 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
41 1.94 0.01 0.01 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
42 1.98 0.01 0.01 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
43 2.02 0.01 0.01 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
44 2.06 0.01 0.01 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
45 2.10 0.01 0.01 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
46 2.14 0.01 0.01 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
47 2.18 0.01 0.01 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
48 2.22 0.01 0.01 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
49 2.26 0.01 0.01 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
50 2.30 0.01 0.01 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
51 2.34 0.01 0.01 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
52 2.38 0.01 0.01 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
53 2.42 0.01 0.01 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
54 2.46 0.01 0.01 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
55 2.50 0.01 0.01 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
56 2.54 0.01 0.01 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
57 2.58 0.01 0.01 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
58 2.62 0.01 0.01 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
59 2.66 0.00 0.01 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
60 2.70 0.00 0.01 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
61 2.74 0.00 0.01 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
62 2.78 0.00 0.01 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
63 2.82 0.00 0.01 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
64 2.86 0.00 0.01 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
65 2.90 0.00 0.01 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
66 2.94 0.00 0.01 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
67 2.98 0.00 0.01 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
68 3.02 0.00 0.01 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
69 3.06 0.00 0.01 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration

4/7/2022 2:35PM

2/3



Excel Engineering

flowDurationPassFailMitigated

@
L D @ @ <</-\~Q
T & & & K °\§</+Q ao " D

2 N oo oo P ¥ O X
3 Q& A A S S N o

< <<\°$ e\oz & & & &’ <

QS ¢ o o &8

70 3.10 0.00 0.01 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
71 3.14 0.00 0.00 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
72 3.18 0.00 0.00 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
73 3.22 0.00 0.00 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
74 3.26 0.00 0.00 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
75 3.30 0.00 0.00 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
76 3.34 0.00 0.00 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
77 3.38 0.00 0.00 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
78 3.42 0.00 0.00 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
79 3.46 0.00 0.00 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
80 3.50 0.00 0.00 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
81 3.54 0.00 0.00 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
82 3.58 0.00 0.00 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
83 3.62 0.00 0.00 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
84 3.66 0.00 0.00 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
85 3.70 0.00 0.00 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
86 3.74 0.00 0.00 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
87 3.78 0.00 0.00 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
88 3.82 0.00 0.00 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
89 3.86 0.00 0.00 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
90 3.90 0.00 0.00 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
91 3.94 0.00 0.00 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
92 3.98 0.00 0.00 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
93 4.02 0.00 0.00 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
94 4.06 0.00 0.00 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
95 4.10 0.00 0.00 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
96 4.14 0.00 0.00 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
97 4.18 0.00 0.00 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
98 4.22 0.00 0.00 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
99 4.26 0.00 0.00 TRUE FALSE FALSE Pass: Post Duration <= Pre Duration
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USGS9217dPre

Duration Table Summary at Project Discharge Point

file name: V:\21\21052\Engineering\PLOT PLAN\Storm\Working Files\Hydmod\post 10 w new n perv - two sto\21052 pre hydromod.out

time stamp: 4/7/2022 2:29:57 PM

DISCHARGE Number of periods when discharge was equal to or greater than DISCHARGE
column but less than that shown on the next line
& Q,&QQ’ Q;ée}é
e © °d ®
((\Q Q:&_\- \QQ) + Q/'\‘
O ) e
& & ¢° S <
& o & \QQ} &
Q S 3% <&

1 0.30 80 806 0.162
2 0.34 53 726 0.146
3 0.38 59 673 0.135
4 0.42 53 614 0.123
5 0.46 40 561 0.113
6 0.50 36 521 0.105
7 0.54 34 485 0.098
8 0.58 31 451 0.091
9 0.62 27 420 0.084
10 0.66 26 393 0.079
11 0.70 11 367 0.074
12 0.74 23 356 0.072
13 0.78 17 333 0.067
14 0.82 22 316 0.064
15 0.86 18 294 0.059
16 0.90 24 276 0.055
17 0.94 14 252 0.051
18 0.98 12 238 0.048
19 1.02 18 226 0.045
20 1.06 12 208 0.042
21 1.10 6 196 0.039
22 1.14 7 190 0.038
23 1.18 7 183 0.037
24 1.22 9 176 0.035
25 1.26 16 167 0.034
26 1.30 6 151 0.030
27 1.34 6 145 0.029
28 1.38 2 139 0.028
29 1.42 6 137 0.028
30 1.46 6 131 0.026
31 1.50 6 125 0.025
32 1.54 9 119 0.024
33 1.58 4 110 0.022
34 1.62 6 106 0.021
35 1.66 5 100 0.020
36 1.70 2 95 0.019
37 1.74 7 93 0.019
38 1.78 7 86 0.017
39 1.82 2 79 0.016
40 1.86 0 77 0.015
41 1.90 4 77 0.015
42 1.94 0 73 0.015
43 1.98 3 73 0.015
44 2.02 3 70 0.014
45 2.06 4 67 0.013
46 2.10 2 63 0.013
47 214 4 61 0.012
48 2.18 5 57 0.011
49 2.22 5 52 0.010
50 2.26 3 47 0.009
51 2.30 0 44 0.009
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52 2.34 1 44 0.009
53 2.38 3 43 0.009
54 2.42 1 40 0.008
55 2.46 0 39 0.008
56 2.50 0 39 0.008
57 2.54 1 39 0.008
58 2.58 2 38 0.008
59 2.62 2 36 0.007
60 2.66 1 34 0.007
61 2.70 2 33 0.007
62 2.74 0 31 0.006
63 2.78 2 31 0.006
64 2.82 1 29 0.006
65 2.86 1 28 0.006
66 2.90 1 27 0.005
67 2.94 1 26 0.005
68 2.98 0 25 0.005
69 3.02 0 25 0.005
70 3.06 0 25 0.005
71 3.10 1 25 0.005
72 3.14 0 24 0.005
73 3.18 1 24 0.005
74 3.22 2 23 0.005
75 3.26 2 21 0.004
76 3.30 0 19 0.004
77 3.34 3 19 0.004
78 3.38 1 16 0.003
79 3.42 0 15 0.003
80 3.46 1 15 0.003
81 3.50 0 14 0.003
82 3.54 1 14 0.003
83 3.58 1 13 0.003
84 3.62 1 12 0.002
85 3.66 1 11 0.002
86 3.70 0 10 0.002
87 3.74 1 10 0.002
88 3.78 0 9 0.002
89 3.82 0 9 0.002
90 3.86 2 9 0.002
91 3.90 0 7 0.001
92 3.94 0 7 0.001
93 3.98 1 7 0.001
94 4.02 1 6 0.001
95 4.06 0 5 0.001
96 4.10 1 5 0.001
97 4.14 1 4 0.001
98 4.18 0 3 0.001
99 4.22 3 3 0.001
100 4.26 0 0 0.000
--------- End of Data-------------—---
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Duration Table Summary at Project Discharge Point

file name: V:\21\21052\Engineering\PLOT PLAN\Storm\Working Files\Hydmod\post 10 w new n perv - two sto\21052 post hydromod-2.375.d

time stamp: 4/5/2022 12:23:48 PM

DISCHARGE Number of periods when discharge was equal to or greater than DISCHARGE
column but less than that shown on the next line
O >
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1 0.30 170 676 0.136
2 0.34 51 506 0.102
3 0.38 25 455 0.091
4 0.42 12 430 0.086
5 0.46 18 418 0.084
6 0.50 15 400 0.080
7 0.54 18 385 0.077
8 0.58 32 367 0.074
9 0.62 37 335 0.067
10 0.66 30 298 0.060
11 0.70 17 268 0.054
12 0.74 14 251 0.050
13 0.78 14 237 0.048
14 0.82 11 223 0.045
15 0.86 5 212 0.043
16 0.90 4 207 0.042
17 0.94 7 203 0.041
18 0.98 11 196 0.039
19 1.02 6 185 0.037
20 1.06 8 179 0.036
21 1.10 1 171 0.034
22 1.14 4 170 0.034
23 1.18 3 166 0.033
24 1.22 10 163 0.033
25 1.26 22 153 0.031
26 1.30 17 131 0.026
27 1.34 4 114 0.023
28 1.38 2 110 0.022
29 1.42 2 108 0.022
30 1.46 1 106 0.021
31 1.50 6 105 0.021
32 1.54 7 99 0.020
33 1.58 6 92 0.018
34 1.62 5 86 0.017
35 1.66 3 81 0.016
36 1.70 0 78 0.016
37 1.74 4 78 0.016
38 1.78 2 74 0.015
39 1.82 4 72 0.014
40 1.86 5 68 0.014
41 1.90 2 63 0.013
42 1.94 8 61 0.012
43 1.98 1 53 0.011
44 2.02 1 52 0.010
45 2.06 5 51 0.010
46 2.10 3 46 0.009
47 214 0 43 0.009
48 2.18 2 43 0.009
49 2.22 0 41 0.008
50 2.26 0 41 0.008
51 2.30 1 41 0.008

4/7/2022 2:35PM
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52 2.34 4 40 0.008
53 2.38 1 36 0.007
54 2.42 0 35 0.007
55 2.46 1 35 0.007
56 2.50 1 34 0.007
57 2.54 1 33 0.007
58 2.58 3 32 0.006
59 2.62 11 29 0.006
60 2.66 0 18 0.004
61 2.70 0 18 0.004
62 2.74 0 18 0.004
63 2.78 1 18 0.004
64 2.82 0 17 0.003
65 2.86 1 17 0.003
66 2.90 1 16 0.003
67 2.94 0 15 0.003
68 2.98 0 15 0.003
69 3.02 0 15 0.003
70 3.06 0 15 0.003
71 3.10 0 15 0.003
72 3.14 1 15 0.003
73 3.18 2 14 0.003
74 3.22 2 12 0.002
75 3.26 0 10 0.002
76 3.30 2 10 0.002
77 3.34 0 8 0.002
78 3.38 0 8 0.002
79 3.42 0 8 0.002
80 3.46 0 8 0.002
81 3.50 1 8 0.002
82 3.54 0 7 0.001
83 3.58 0 7 0.001
84 3.62 0 7 0.001
85 3.66 0 7 0.001
86 3.70 1 7 0.001
87 3.74 1 6 0.001
88 3.78 0 5 0.001
89 3.82 0 5 0.001
90 3.86 0 5 0.001
91 3.90 1 5 0.001
92 3.94 2 4 0.001
93 3.98 2 2 0.000
94 4.02 0 0 0.000
95 4.06 0 0 0.000
96 4.10 0 0 0.000
97 4.14 0 0 0.000
98 4.18 0 0 0.000
99 4.22 0 0 0.000
100 4.26 0 0 0.000
--------- End of Data-----------------

4/7/2022 2:35PM
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[ TI TLE]
;;Project Titlel/ Notes

[ OPTI ONS]

;; Option

FLOW UNI TS

| NFI LTRATI ON
FLOW ROUTI NG

LI NK_OFFSETS

M N_SLOPE

ALLOW PONDI NG

SKI P_STEADY_STATE

START_DATE
START_TI MVE

REPORT _START_DATE
REPORT_START_TI ME
END_DATE

END_TI ME
SWEEP_START
SWEEP_END
DRY_DAYS
REPORT_STEP
WET_STEP

DRY_STEP

ROUTI NG_STEP
RULE_STEP

| NERTI AL_DAMPI NG
NORMAL_FLOW LI M TED
FORCE_MAI N_EQUATI ON
VAR ABLE_STEP
LENGTHENI NG_STEP

M N_SURFAREA
MAX_TRI ALS

HEAD TOLERANCE
SYS_FLOW TOL
LAT_FLOW TOL

M NI MUM_STEP
THREADS

[ EVAPORATI ON]|
. Data Source

MONTHLY 0. 06 0.08 0.11 .15 0.17 0.19 0
DRY_ONLY NO

[ RAI NGAGES]

. Nane For mat I nterval SCF Sour ce
d:eansi de I NTENSI TY 1: 00 1 FI LE

[ SUBCATCHVENTS]

;; Narme Rai n Gage Qutl et Area
DVA- 1. 1 Qceansi de POC- 3. 8693
DMA- 1 Cceansi de POC- 2.83

[ SUBAREAS]

;; Subcat chnent N- | nperv N Perv S- 1 mperv S- Perv
DI\/A 1.1 0. 012 0. 05 0. 05 0.1
DVA- 1 0.012 0. 05 0. 05 0.1

[ I NFI LTRATI ON|

;; Subcat chnment Par aml Par an? Par an8 Par amd
DI\/A 1.1 9.0 0. 01875 0.33

DVA- 1 6.0 0. 075 0.32

Val ue

CFS
GREEN_AMPT
KI NAVE
DEPTH

0

NO

NO

08/ 28/ 1951
05: 00: 00
08/ 28/ 1951
05: 00: 00
05/ 23/ 2008
23: 00: 00
01/01

12/ 31

0

01: 00: 00
00: 05: 00
24: 00: 00
0: 01: 00
01: 00: 00

PARTI AL
BOTH

H W
0.75

0

12. 566
8

0. 005

P ouu

Par aneters

21052-LBA Decision Street-Pre Development Hydromodification.inp file

"R\ _Storm HydMOD\ Rai n gauge Dat a\ Cceansi de\ Oceansi de ALERT Station.dat" Cceanside

.19 0.18

% nmperv. Wd

Pct Zero

th %Sl ope Cur bLen
2.46 0
2.57 0
Rout eTo Pct Rout ed
QUTLET
QUTLET

.11 0.08

.06

SnowPack

I'N


sjiang
Text Box
21052-LBA Decision Street-Pre Development Hydromodification.inp file


70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112

[ QUTFALLS]

;; Narme El evati on Type St age Dat a Gat ed Route To
POC- 1 0 FREE NO

[ REPORT]

;; Reporting Options
SUBCATCHVENTS ALL

NODES ALL

LI NKS ALL

[ TAGS]

[ MAP]

DI MENSI ONS - 2500. 000 0. 000 12500. 000 10000. 000
Units None

[ COORDI NATES]

;; Node X- Coord Y- Coor d
POC- 1 844.028 4896. 347

[ VERTI CES]

;o Li nk X- Coord Y- Coor d

[ Pol ygons]

;; Subcat chnment X- Coord Y- Coor d
DI\/A 1.1 4476. 802 6150. 049
DVA- 1 4871. 668 3741. 362

[ SYMBOLS]

;; Gage X- Coord Y- Coord
d:eansi de -962. 488 8519. 250

[ BACKDRORP]

FI LE "V:\ 21\ 21052\ Engi neeri ng\ PLOT PLAMN St or M Wor ki ng Fi | es\ Hydnod\ 21052- Post Hydnod Model for SWWM EXCEL. j pg"

DI MENSI ONS - 2500. 000 0. 000 12500. 000 10000. 000
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EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build 5.1.015) 21052-LBA Decision Street-Pre Development Hydromodification.rpt file

Rk b o b I I R

Rainfall File Sunmary

Rk b o b S R R

Station First Last Recor di ng Peri ods Peri ods Peri ods
ID Dat e Dat e Frequency w Precip M ssi ng Mal f unc.
Cceanside 08/28/1951  05/23/2008 60 mn 9131 0 0

Rk b Ik o I R Sk S O S O S R R IR kS b S S S R R

NOTE: The summary statistics displayed in this report are
based on results found at every conputational tinme step,

not just on results fromeach reporting tinme step.
RS I Sk I S S I I R R I S R Ik R R Sk I kR Ik I I I

R b S b O

Anal ysis Options

R b S b O

Flow Units ............... CFS
Process Mdel s:

Rai nfal | / Runoff ........ YES

RDIT .. NO

Snownelt ............... NO

G oundwater ............ NO

Flow Routing ........... NO

Water Quality .......... NO
Infiltration Method ...... GREEN_AMPT
Starting Date ............ 08/ 28/ 1951 05: 00: 00
Ending Date .............. 05/ 23/ 2008 23: 00: 00
Ant ecedent Dry Days ...... 0.0
Report Tinme Step ......... 01: 00: 00
Wet Tine Step ............ 00: 05: 00
Dry Time Step ............ 00: 00: 00
RS R Rk I I O R R S I VOI une mpth
Runof f Quantity Continuity acre-feet i nches
kkkkhhhhhkkkkkkkhhhhrrxxkxkx**  _ ________ o __o___.
Total Precipitation ...... 374.084 670. 072
Evaporation Loss ......... 19. 187 34. 368
Infiltration Loss ........ 302. 049 541. 039
Surface Runoff ........... 64. 732 115. 951
Final Storage ............ 0. 000 0. 000
Continuity Error (% ..... -3.177
R R Rk I I I O R R I I VOI une VOI une
Fl ow Routing Continuity acre-feet 1076 gal
kkkhhhhhkkkkkkkhhhhrrkrxkxkk** oo
Dry Weather Inflow ....... 0. 000 0. 000
Wet Weather Inflow ....... 64. 732 21.094
G oundwater Inflow ....... 0. 000 0. 000
RDII Inflow .............. 0. 000 0. 000
External Inflow .......... 0. 000 0. 000
External Qutflow ......... 64. 732 21.094
Fl ooding Loss ............ 0. 000 0. 000
Evaporation Loss ......... 0. 000 0. 000
Exfiltration Loss ........ 0. 000 0. 000
Initial Stored Volume .... 0. 000 0. 000
Final Stored Volunme ...... 0. 000 0. 000
Continuity Error (% ..... 0. 000

R b S O R R Rk o
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70
71
72
73
74
75
76
77
78
79
80
81
82
83
84

Subcat chment Runof f Sunmary
R IR I Ok I S I O R S I

Coef f

Tot al Tot al Tot al Tot al

Precip Runon Evap Infil

Subcat chnment in in in in
DVA-1.1 670. 07 0. 00 53. 38 490. 76
DVA- 1 670. 07 0. 00 8.37 609. 78

Anal ysi s begun on: Thu Apr 7 14:29:23 2022
Anal ysis ended on: Thu Apr 7 14:29:57 2022
Total elapsed tine: 00:00: 34

Tot al Tot al Peak
Runof f Runof f Runof f

in 10”6 gal CFS
161. 18 16. 93 3.56
54.12 4,16 2.51
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[ TI TLE]

;;Project Titlel/ Notes

[ OPTI ONS]

;; Option

FLOW UNI TS

| NFI LTRATI ON
FLOW ROUTI NG

LI NK_OFFSETS

M N_SLOPE

ALLOW PONDI NG

SKI P_STEADY_STATE

START_DATE
START_TI MVE

REPORT _START_DATE
REPORT_START_TI ME
END_DATE

END_TI ME
SWEEP_START
SWEEP_END
DRY_DAYS
REPORT_STEP
WET_STEP

DRY_STEP

ROUTI NG_STEP
RULE_STEP

| NERTI AL_DAMPI NG
NORMAL_FLOWLIM T
FORCE_MAI N_EQUATI
VAR ABLE_STEP
LENGTHENI NG_STEP
M N_SURFAREA
MAX_TRI ALS

HEAD TOLERANCE
SYS_FLOW TOL
LAT_FLOW TOL

M NI MUM_STEP
THREADS

[ EVAPORATI ON]|
. Data Source

Cceansi de

[ SUBCATCHVENTS]

DVA- 1. 1
DMVA- 1
BVP- A

[ SUBAREAS]
;; Subcat chnment

BMP- A

[ 1 NFI LTRATI ON|
;; Subcat chnment

Val ue

CFS
GREEN_AMPT
KI NAVE
DEPTH

0

NO

NO

08/ 28/ 1951
05: 00: 00
08/ 28/ 1951
05: 00: 00
05/ 23/ 2008
23: 00: 00
01/01

12/ 31

0

01: 00: 00
00: 05: 00
24: 00: 00
0: 01: 00
01: 00: 00

PARTI AL
ED BOTH
ON HW

0.75

0

12. 566

8

0. 005

P O U1 0

Par aneters

For mat

Rai n Gage
Cceansi de
Cceansi de
Cceansi de
N- | nperv N- Perv
0.012 0. 022
0.012 0. 022
0.012 0. 022
Par amlL Par an?

I nterval SCF

21052-LBA Decision Street-Post Development Hydromodification.inp file

1 0.15 0.17

"R\ _Storm HydMOD\ Rai n gauge Dat a\ Cceansi de\ Oceansi de ALERT Station.dat" Cceanside

Sour ce
1.0 FI LE
Qutl et Ar ea
BMP- A 3. 8693
BMP- A 2.66
STO 2 0. 1675
S- I nperv S-Perv
0. 05 0.1
0. 05 0.1
0. 05 0.1
Par anB Par amd

.19 0.18

% nmperv. Wd
91 217
91 125
0 53

Pct Zero

25

25

25

Par anb

th %Sl ope Cur bLen
2.46 0
2.57 0
0 0
Rout eTo Pct Rout ed
QUTLET
QUTLET
QUTLET

.11 0.08

.06

SnowPack

I'N


sjiang
Text Box
21052-LBA Decision Street-Post Development Hydromodification.inp file


70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138

DVA-1. 1
DVA- 1
BMP- A

[ LI D_CONTROLS]

BMP- A
BMP- A
BMP- A
BMP- A
BMP- A

[ LI D_USAGE]

;; Subcat chnment
BMVP- A

[ OQUTFALLS]

POC- 1
[ STORAGE]

STO 1
STO 2

[ ORI FI CES]

OificeB
OificeC
OificeD
OificeE

[ VEI RS]

WairB
WeircC
WeirD

[ XSECTI ONS]

OificeB
OificeC
OificeD
OificeE
WeirB
WeircC
WeirD

[ CURVES]

STO 1
STO 1
STO- 1
STO 1
STO- 1
STO- 1
STO 1
STO- 1
STO- 1
STO 1
STO- 1

9 0.01875 0. 33 7 0
6.0 0. 075 0.32 7 0
6.0 0. 075 0.32 7 0
Type/ Layer Paraneters
BC
SURFACE 6 0.0 0 0 5
SA L 21 0.4 0.2 0.1 5 5 1.5
STORAGE 15 0. 67 0 0
DRAI' N 0.269471386 0.5 3 6 0 0
LI D Process Nunmber Area W dth I nit Sat From np ToPerv RptFile
BWP- A 1 7296. 30 0 0 0 0 *
El evati on Type St age Data Gat ed Route To
0 FREE NO
El ev MaxDept h I nitDepth Shape Curve Name/ Par ans N A Fevap Psi
0 4 0 TABULAR STO 1 0 0
0 4 0 TABULAR STO 2 0 0
From Node To Node Type O f set coef f Gat ed Cl oseTi ne
STO- 1 POC- 1 S| DE 0 0.61 NO 0
STO- 1 POC- 1 S| DE 0.41 0.61 NO 0
STO- 1 POC- 1 S| DE 1 0.61 NO 0
STO 2 STO- 1 S| DE 0 0.61 NO 0
From Node To Node Type Crest Ht coef f Gat ed EndCon EndCoef f
STO- 1 POC- 1 S| DEFLOW 3 3.33 NO 0 0
STO- 1 POC- 1 S| DEFLOW 2.75 3.33 NO 0 0
STO 2 STO- 1 S| DEFLOW 1.5 3.33 NO 0 0
Shape Geoml Geon? GeonB Geomt Barrel s Cul vert
RECT_CLOSED 0. 042 0. 042 0 0
RECT_CLOSED 0. 083 0. 083 0 0
RECT_CLCSED 0. 167 0. 083 0 0
RECT_CLOSED 0. 083 0. 083 0 0
RECT_OPEN 1.5 3 0 0
RECT_OPEN 0.25 0.3 0 0
RECT_OPEN 2.5 3. 87 0 0
Type X- Val ue Y- Val ue
St or age 0 0
0.4 2480
0.8 1825
1.2 3415
1.6 2355
2 3675
2.4 2355
2.8 3415
3.2 1820
3.6 2485
4 10

Drai nTo Fr onPer v
...... RAREREREEEEEEEE 6--------
Ksat | MD
Surcharge RoadWdth RoadSurf
YES
YES
YES



139 ;
140 STO 2 St or age

0 0
141 STO 2 0.4 1650
142 STO 2 0.8 1215
143 STO 2 1.2 2270
144  STO- 2 1.6 1565
145 STO 2 2 2445
146 STO 2 2.4 1565
147 STO 2 2.8 2270
148 STO 2 3.2 1210
149 STO 2 3.6 1650
150 STO-2 4 5
151
152 [ REPORT]
153 ;; Reporting Options
154  SUBCATCHMENTS ALL
155 NODES ALL
156 LI NKS ALL
157
158 [ TAGS]
159
160 [ MAP]
161 DI MENSI ONS -2500. 000 0. 000 12500. 000 10000. 000
162 Units None
163
164 [ COORDI NATES]
165 ; ; Node X- Coord Y- Coord
166 I T
167 POC- 1 1248. 766 5182. 626
168 STO- 1 1446. 199 3366. 239
169 STO 2 834. 156 2329. 714
170
171 [ VERTI CES]
172 ;3 Link X- Coord Y- Coord
173 N I
174  OificeB 2472. 853 4768. 016
175 OificeB 1811. 451 5281. 343
176 OificeC 1929. 911 4402. 764
177 OificeC 1781. 836 4876. 604
178 OificeD 3055. 281 5310. 958
179 OificeD 1811. 451 5794. 669
180 OificeE 301. 086 1372. 162
181 OificeE -1298. 124 2339. 585
182 WeirB 646. 594 3830. 207
183 WeirB 646. 594 4343. 534
184  WeirC 1150. 049 4215. 202
185 WeirC 1406. 713 4669. 299
186 WeirD -153. 011 1934. 847
187 WeirD -478.776 2388. 944
188
189 [ Pol ygons]
190 ;; Subcat chnent X- Coord Y- Coord
191 N I
192 DVA-1.1 4476. 802 6150. 049
193 DVA- 1 4871. 668 3741. 362
194 BWP- A 2018. 756 2546. 890
195
196 [ SYMBOLS]
197 ;; Gage X- Coord Y- Coord
198 N I
199 Cceansi de -962. 488 8519. 250
200
201
202 [ BACKDRORP]
203 FI LE "V:\ 21\ 21052\ Engi neeri ng\ PLOT PLAMN St or M Wor ki ng Fi | es\ Hydnod\ 21052- Post Hydnod Model for SWWM EXCEL. j pg"

204 DI MENSI ONS - 2500. 000 0. 000 12500. 000 10000. 000
205
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EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build 5.1.015) 21052-LBA Decision Street-Post Development Hydromodification.rpt file

Rk b o b I I R

Rainfall File Sunmary

Rk b o b S R R

Station First Last Recor di ng Peri ods Peri ods Peri ods
ID Dat e Dat e Frequency w Precip M ssi ng Mal f unc.
Cceanside 08/28/1951  05/23/2008 60 mn 9131 0 0

Rk b Ik o I R Sk S O S O S R R IR kS b S S S R R

NOTE: The summary statistics displayed in this report are
based on results found at every conputational tinme step,

not just on results fromeach reporting tinme step.
RS I Sk I S S I I R R I S R Ik R R Sk I kR Ik I I I

R b S b O

Anal ysis Options

R b S b O

Flow Units ............... CFS
Process Mbdel s:

Rai nfal | /Runoff ........ YES

D NO

Snowrelt ............... NO

G oundwater ............ NO

Flow Routing ........... YES

Ponding Allowed ........ NO

Water Quality .......... NO
Infiltration Method ...... GREEN_AMPT
Fl ow Routing Method ...... Kl NAVE
Starting Date ............ 08/ 28/ 1951 05: 00: 00
Ending Date .............. 05/ 23/ 2008 23: 00: 00
Ant ecedent Dry Days ...... 0.0
Report Tinme Step ......... 01: 00: 00
Wet Tine Step ............ 00: 05: 00
Dry Time Step ............ 00: 00: 00
Routing Tine Step ........ 60. 00 sec
RS Rk Ik I I O R R S I VOI une mpth
Runof f Quantity Continuity acre-feet i nches
kkkkhhhhhkkkkkkkhhhhrkxxkxkx**  _ ________ o __o___._
Initial LID Storage ...... 0. 029 0. 053
Total Precipitation ...... 373. 945 670. 072
Evaporation Loss ......... 71. 495 128. 113
Infiltration Loss ........ 25. 759 46. 158
Surface Runoff ........... 57.084 102. 288
LID Drainage ............. 219. 936 394. 104
Final Storage ............ 0. 067 0.121
Continuity Error (% ..... -0.098
R R Ik I I I O R R S I VOI une VOI une
Fl ow Routing Continuity acre-feet 1076 gal
kkkkhhhhhkkkkkkkdhhhhrrkrxkxk** e
Dry Weather Inflow ....... 0. 000 0. 000
Wt Weather Inflow ....... 277.023 90. 272
G oundwater Inflow ....... 0. 000 0. 000
ROl Inflow .............. 0. 000 0. 000
External Inflow .......... 0. 000 0. 000
External Qutflow ......... 276. 831 90. 210
Fl ooding Loss ............ 0. 000 0. 000
Evaporation Loss ......... 0. 000 0. 000
Exfiltration Loss ........ 0. 000 0. 000
Initial Stored Volume .... 0. 000 0. 000


sjiang
Text Box
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70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138

Final Stored Volume ...... 0. 000 0. 000
Continuity Error (% ..... 0. 069
EE SRR R 2 Sk I I S I R Rk I I I O
H ghest Flow Instability | ndexes
EE IR R R 2 Sk S I Sk R Rk I I I O
Al links are stable.
IR IR E I Ik S I I Ok I I O S
Routing Tine Step Summary
EIE IR R R Ik S I I Ok I I S
M ni mum Ti me Step : 60. 00 sec
Average Time Step : 60. 00 sec
Maxi mum Ti me Step : 60. 00 sec
Percent in Steady State : 0. 00
Average Iterations per Step : 1.00
Percent Not Convergi ng : 0. 00
RS R Sk S I O R S I
Subcat chmrent Runof f Sunmary
RS R I Sk S S O R S I
Tot al Tot al Tot al Tot al | nperv Perv Tot al Tot al Peak Runoff
Precip Runon Evap Infil Runof f Runof f Runof f Runof f Runof f Coef f
Subcat chnent in in in in in in in 1076 gal CFS
DVA-1.1 670. 07 0.00 103. 22 42.59 509. 14 15. 83 524. 97 55. 16 3.72 0.783
DVA- 1 670. 07 0.00 102. 71 54. 26 508. 10 5. 58 513. 68 37.10 2.55 0.767
BWP- A 670. 07 20284. 19 1106. 55 0.00 0.00 0.00 19846. 19 90. 26 6.43 0.947
RS R I I Sk I I O I I I
LI D Performance Sunmary
RS R I Ik I I O I I S
Tot al Evap Infil Surf ace Drai n Initial Final Continuity
I nfl ow Loss Loss Qutflow Qutflow  Storage St or age Error
Subcat chnent LI D Control in in in in in in in %
BWP- A BWP- A 20954. 26 1106. 59 0.00 4089.73 15757.19 2.10 3.01 -0.00
kkhkkhkkkkhhkkkhkhkkkikkhhkkkhkx
Node Depth Sunmary
EIE IR I 2 Ik I I O S I
Average Maxi mum Maxi rum Tine of Max Report ed
Dept h Dept h HGL Cccurrence Max Dept h
Node Type Feet Feet Feet days hr:nmin Feet
POC- 1 OUTFALL 0.00 0.00 0.00 0 00:00 0.00
STO- 1 STORAGE 0.12 3.82 3.82 15835 16:01 3.82
STO 2 STORAGE 0.08 2.25 2.25 15835 16:01 2.25
kkhkkhkkkkhhkkkhkh ki hhkxkhkx*k
Node I nflow Summary
kkhkkhkkkkhhkkkhkhkxkkhkkhhkxkhkx*k
Maxi mum  Maxi mum Lat er al Tot al Fl ow
Lat eral Total Tine of Max I nfl ow I nfl ow Bal ance
Inflow Inflow Occurrence Vol une Vol une Error
Node Type CFS CFS days hr:nin 1076 gal 106 gal Per cent



139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206

PCC- 1 QUTFALL
STO 1 STORAGE
STO- 2 STORAGE

Rk b o b I I R

Node Fl oodi ng Sunmary

Rk b o b S R R

No nodes were fl ooded.

Rk b Sk b S R I R

St orage Vol une Sunmary
EE IR R R Ik I R O S O I O

6.43 15835 16:01
6.43 15835 16:01
6.43 15835 16:01

Avg Evap Exfil
Pcnt Pcnt Pcnt
Ful | Loss Loss

Maxi mum
Qut f| ow
CFS

Aver age
Vol une
Storage Unit 1000 ft3
STO- 1 0.241
STO 2 0.101

Rk b S b S b Sk S O R

Qutfall Loadi ng Summary

Rk b Sk b S b Sk S

Maxi mum

Cccurrenc
days hr:m

Ti me of Max

e
n

| Vel o
ft/s

cl
ec

Max/
Ful |
Fl ow

FI ow
Freq
Qutfall Node Pcnt
POC- 1 14. 69
System 14. 69
EIE IR I Ik Sk I I O O I
Li nk Fl ow Sunmary
EIE IR Ik Ik Ok I I O O I S O
Li nk Type
OificeB ORI FI CE
OificeC ORI FI CE
OificeD ORI FI CE
OificeE ORI FI CE
WirB VEI R
WeirC VEI R
Wi rD VEI R

Rk kb S S R R b

Conduit Surcharge Summary
EIE IR R I Sk S I I Ok I I I

No conduits were surcharged.

Anal ysi s begun on: Tue Apr 5
Anal ysis ended on: Tue Apr 5
Total elapsed tine: 00:01:02

OoUoooo
o
ol

12:22: 46 2022
12: 23: 48 2022

0 90. 2
0 90. 2
.3 90. 3
Ti me of Max
Qccurrence
days hr:min
15835 16:01
15835 16:01
Max/
Ful |
Dept h
0. 00
0. 00
0. 00
0. 00
0. 00
0. 00
0. 00
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ATTACHMENT 3 - BMP MAINTENANCE INFORMATION

Each of the attachments indicated below should be considered for inclusion with the SWQMP. Use this
checklist to indicate which attachments are included behind this coversheet.

and Maintenance Plan

Attachment Contents Checklist
Sequence
Attachment 3A | Structural BMP Operations Included

See Structural BMP Maintenance Information
Checklist on the back of this Attachment cover sheet.

Attachment 3B

Draft Maintenance
Agreement

Included
[ Not Applicable
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Appendix E: BMP Design Fact Sheets

If These Sources Will Be

on the Project Site ... ... Then Your SWQMP Shall Consider These Source Control BMPs
1 2 3 4
Potential Sources of Permanent Controls—Show on Permanent Controls—List in Table Operational BMPs—Include in
_Runoff Pollutants y Drawings , and Narrative ,  Table and Narrative
VA. Onsite storm drain V Locations of inlets. VMark all inlets with the words “No v Maintain and periodically repaint
inlets Dumping! Flows to Bay” or similar. r replace inlet markings.
‘Q/lzrovide storm water pollution

O Not Applicable Prevention information to new

ite owners, lessees, or operators.
\Q/See applicable operational BMPs
in Fact Sheet SC-44, “Drainage
System Maintenance,” in the

CASQA  Stormwater — Quality
Handbooks at

.cabmphandbooks.com.
\JI\):l‘(:'l‘Zde the following in lease

agreements: “Tenant shall not
allow anyone to discharge
anything to storm drains or to
store or deposit materials so as to
create a potential discharge to
storm drains.”

E-3 February 2016
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If These Sources Will Be

on the Project Site ...

Appendix E: BMP Design Fact Sheets

... Then Your SWQMP shall consider These Source Control BMPs

1 2 3 4
Potential Sources of Permanent Controls—Show on Permanent Controls—List in Table Operational BMPs—Include in
Runoff Pollutants Drawings and Narrative ,  Table and Narrative
VB. Interior floor drains State that interior floor drains and \{ Inspect and maintain drains to
and elevator shaft elevator shaft sump pumps will be prevent blockages and overflow.
sump pumps plumbed to sanitary sewer.
O Not Applicable
Q C. Interior parking Q State that parking garage floor | Q Inspect and maintain drains to

\/garages
Not Applicable
/

drains will be plumbed to the
sanitary sewer.

prevent blockages and overflow.

VDl. Need for future
indoor & structural
pest control

U Not Applicable

.
\E( Note building design features that
discourage entry of pests.

y Provide Integrated Pest
Management  information  to
owners, lessees, and operators.

February 2016
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If These Sources Will Be

on the Project Site ...

Appendix E: BMP Design Fact Sheets

... Then Your SWQMP shall consider These Source Control BMPs

1 2 3 4

Potential Sources of Permanent Controls—Show on Permanent Controls—List in Table Operational BMPs—Include in

_Runoff Pollutants . Drawings and Narrative , Table and Narrative
4 D2. Landscape/ \Q( Show locations of existing | State that final landscape plans will V Maintain  landscaping  using

8;letdoor Pesticide trees or ateas of shrubs and | accgmplish all of the following. minimum or no pesticides.

O Not Applicable gfo‘?nd cover 1o be Preserve existing drought tolerant trees, | Q See  applicable  operational
ndisturbed and retained. shrubs, and ground cover to the BMPs in Fact Sheet SC-41,
Show self-retaining landscape maximum extent possible. “Building and Grounds

areas, if any.

Show storm water treatment

facilities.

Design landscaping to minimize
irrigation and runoff, to promote
surface infiltration where appropriate,
and to minimize the use of fertilizers
and pesticides that can contribute to
storm water pollution.

Q Where landscaped areas are used to

retain or detain storm water, specify
plants that are tolerant of periodic
aturated soil conditions.

Consider using pest-resistant plants,
especially adjacent to hardscape.

To ensure successful establishment,
select plants appropriate to site soils,
slopes, climate, sun, wind, rain, land
use, air movement, ecological
consistency, and plant interactions.

Maintenance,” in the CASQA
Stormwater Quality Handbooks
at www.cabmphandbooks.com.

Q Provide IPM information to
new owners, lessees and
operators.

February 2016
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If These Sources Will Be

on the Project Site ...

Appendix E: BMP Design Fact Sheets

... Then Your SWQMP shall consider These Source Control BMPs

1
Potential Sources of
Runoff Pollutants

2

Permanent Controls—Show on

Drawings

3

Permanent Controls—List in Table

and Narrative

4
Operational BMPs—Include
in
Table and Natrrative

Q E. Pools, spas, ponds,
decorative fountains,
and  other  water

Jeatures.
Not Applicable

Show location of water feature
and a sanitary sewer cleanout in
an accessible area within 10 feet.

Q  If the local municipality requires pools

to be plumbed to the sanitary sewer,
place a note on the plans and state in
the narrative that this connection will
be made according to local
requirements.

Q See applicable operational

BMPs in Fact Sheet SC-72,
“Fountain and Pool
Maintenance,” in the CASQA
Stormwater Quality
Handbooks at
www.cabmphandbooks.com.

Q F. Food service
Not Applicable

For restaurants, grocery stores,
and  other  food  service
operations, show  location
(indoors or in a covered area
outdoors) of a floor sink or other
area for cleaning floor mats,
containers, and equipment.

On the drawing, show a note that
this drain will be connected to a
grease interceptor before
discharging to the sanitary sewer.

Describe the location and features of
the designated cleaning area.

Describe the items to be cleaned in
this facility and how it has been sized
to ensure that the largest items can be
accommodated.

February 2016
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If These Sources Will Be

on the Project Site ...

Appendix E: BMP Design Fact Sheets

... Then Your SWQMP shall consider These Source Control BMPs

1 2 3 4
Potential Sources of Permanent Controls—Show on Permanent Controls—List in Table Operational BMPs—Include in
_ARunoff Pollutants Drawings and Narrative ,  Table and Narrative
y G. Refuse areas Q Show where site refuse and | @ State how site refuse will be V State how the following will be

O Not Applicable

recycled materials  will  be
handled and stored for pickup.
See local municipal requirements
for sizes and other details of
efuse areas.

If dumpsters or other receptacles
are outdoors, show how the
designated area will be covered,
graded, and paved to prevent
run- on and show locations of
berms to prevent runoff from
the area. Also show how the
designated area will be protected

ylrom wind dispersal.

Any drains from dumpsters,
compactors, and tallow bin areas
shall be connected to a grease

removal device before discharge
to sanitary sewer.

handled and provide supporting
h/etaﬂ to what is shown on plans.

State that signs will be posted on

or near dumpsters with the words

“Do not dump hazardous
materials here” or similar.

implemented:

Provide adequate number of
receptacles. Inspect receptacles
regularly; repair or replace leaky
receptacles. Keep receptacles
covered. Prohibit/prevent
dumping of liquid or hazardous
wastes. Post “no hazardous
materials” signs. Inspect and pick
up litter daily and clean up spills
immediately. Keep spill control
materials available on- site. See
Fact Sheet SC-34, “Waste
Handling and Disposal” in the
CASQA  Stormwater  Quality
Handbooks at
www.cabmphandbooks.com.

February 2016


eharrington
Checkmark

eharrington
Checkmark

eharrington
Checkmark

eharrington
Checkmark

eharrington
Checkmark


If These Sources Will Be

on the Project Site ...

Appendix E: BMP Design Fact Sheets

... Then Your SWQMP shall consider These Source Control BMPs

1 2 3 4
Potential Sources of Permanent Controls—Show on Permanent Controls—List in Table and Operational BMPs—Include
Runoff Pollutants Drawings Narrative in Table and Narrative
Table and Narrative
/ / / /
VH. Industrial V Show process area. \Q/If industrial processes are to be located VSee Fact Sheet SC-10, “Non-
processes. onsite, state: ““All process activities to be Stormwater Discharges” in the

U Not Applicable

performed indoors. No processes to
drain to exterior or to storm drain
system.”

CASQA Stormwater Quality
Handbooks at
www.cabmphandbooks.com.

Q I. Outdoor storage of
equipment or
materials. (See rows |
and K for source
control measures for
vehicle cleaning,
repait, and

yﬁ'laintenance.)
Not Applicable

Show any outdoor storage
areas, including how materials
will be covered. Show how
areas will be graded and
bermed to prevent run-on or
runoff from area and protected
from wind dispersal.

Storage of non-hazardous
liquids shall be covered by a
roof and/or drain to the
sanitary sewer system, and be
contained by berms, dikes,
liners, or vaults.

Storage of hazardous materials
and wastes must be in
compliance with the local
hazardous materials ordinance
and a Hazardous Materials
Management Plan for the site.

Q

Include a detailed description of
materials to be stored, storage areas, and
structural features to prevent pollutants
from entering storm drains.

Where appropriate, reference
documentation of compliance with the
requirements of local Hazardous
Materials Programs for:

» Hazardous Waste Generation

» Hazardous Materials Release
Response and Inventory

» (California Accidental Release
Prevention Program

* Aboveground Storage Tank

» Uniform Fire Code Article 80
Section 103(b) & (c) 1991

* Underground Storage Tank

See the Fact Sheets SC-31,
“Outdoor Liquid Container
Storage” and SC-33, “Outdoor
Storage of Raw Materials” in
the CASQA  Stormwater
Quality Handbooks at
www.cabmphandbooks.com.
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If These Sources Will Be

on the Project Site ...

Appendix E: BMP Design Fact Sheets

... Then Your SWQMP shall consider These Source Control BMPs

1 2 3 4
Potential Sources of Permanent Controls—Show on Drawings Permanent Controls—List in Operational BMPs—Include in
Runoff Pollutants Table and Narrative Table and Narrative
Q J. Vehide and |4 Show on drawings as appropriate: Q If a car wash area is not | Describe operational measures to

quipment Cleaning
Not Applicable

(1) Commercial/industrial facilities having
vehicle /equipment cleaning needs shall either
provide a covered, bermed area for washing
activities or discourage vehicle/equipment
washing by removing hose bibs and installing
signs prohibiting such uses.

(2) Multi-dwelling complexes shall have a
paved, bermed, and covered car wash area
(unless car washing is prohibited onsite and
hoses are provided with an automatic shut- off
to discourage such use).

(3) Washing areas for cars, vehicles, and
equipment shall be paved, designed to prevent
run-on to or runoff from the area, and
plumbed to drain to the sanitary sewer.

(4) Commercial car wash facilities shall be
designed such that no runoff from the facility
is discharged to the storm drain system.
Wastewater from the facility shall discharge to
the sanitary sewer, or a wastewater reclamation
system shall be installed.

provided, describe measures
taken to discourage onsite
car washing and explain how
these will be enforced.

implement  the

applicable):

following  (if

Q Wash water from vehicle and
equipment washing operations
shall not be discharged to the
storm drain system.

Q Car dealerships and similar
may rinse cars with water only.

Q See Fact Sheet SC-21, “Vehicle
and Equipment Cleaning,” in
the CASQA  Stormwater
Quality Handbooks at
www.cabmphandbooks.com

E-9
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If These Sources Will Be

Appendix E: BMP Design Fact Sheets

... Then Your SWQMP shall consider These Source Control BMPs

on the Project Site ...

Maintenance
wNot Applicable

designate an outdoor work area
and design the area to protect
from rainfall, tun-on runoff, and
wind dispersal.

Show secondary containment for
exterior work areas where motor
oil, brake fluid, gasoline, diesel
fuel, radiator  fluid, acid-
containing batteries or other
hazardous materials or hazardous
wastes are used or stored. Drains
shall not be installed within the
secondary containment areas.

Add a note on the plans that states
either (1) there are no floor drains,
or (2) floor drains are connected
to  wastewater  pretreatment
systems prior to discharge to the
sanitary sewer and an industrial
waste discharge permit will be
obtained.

required features of the
outdoor work area.

QO State that there are no floor
drains or if there are floor
drains, note the agency from
which an industrial waste
discharge permit will be
obtained and that the design
meets that agency’s
requirements.

O State that there are no tanks,
containers or sinks to be used
for parts cleaning or rinsing
or, if there are, note the
agency from which an
industrial ~ waste  discharge
permit will be obtained and
that the design meets that
agency’s requirements.

1 2 3 4
Potential Sources of Permanent Controls—Show on Permanent Controls—List in Operational BMPs—Include in
Runoff Pollutants Drawings Table and Narrative Table and Narrative
a K Accommodate all vehicle | @  State that no vehicle repair or | In the report, note that all of the following
Vehicle/Equipment equipment repair and maintenance will be done | restrictions apply to use the site:
Repair and maintenance indoors. Or outdoors, or else describe the

Q No person shall dispose of, nor permit

the disposal, directly or indirectly of
vehicle fluids, hazardous materials, or
rinse water from parts cleaning into
storm drains.

No vehicle fluid removal shall be
performed outside a building, nor on
asphalt or ground surfaces, whether
inside or outside a building, except in
such a manner as to ensure that any
spilled fluid will be in an area of
secondary  containment.  Leaking
vehicle fluids shall be contained or
drained from the vehicle immediately.

No person shall leave unattended drip
parts or other open containers
containing vehicle fluid, unless such
containers are in use ot in an area of
secondary containment.

E-10

February 2016



eharrington
Checkmark


Appendix E: BMP Design Fact Sheets

If These Sources Will Be
on the Project Site ...

... Then Your SWQMP shall consider These Source Control BMPs

1 2 3 4
Potential Sources of Permanent Controls—Show on Permanent Controls—List in Operational BMPs—Include in
Runoff Pollutants Drawings Table and Narrative Table and Narrative
O L. Fuel Dispensing | O Fueling  areas’  shall  have Q The property owner shall dry sweep
reas impermeable floors (i.e., portland the fueling area routinely.

Not Applicable cement concrete or  equivalent O See the Business Guide Sheet,
smooth impervious surface) that “Automotive Service—Service
are (1) graded at the minimum Stations” in the CASQA Stormwater
slope  necessary  to  prevent Quality Handbooks at

ponding; and (2) separated from
the rest of the site by a grade break
that prevents run-on of storm
water to the MEP.

Q Fueling areas shall be covered by a
canopy that extends a minimum of
ten feet in each direction from each
pump. [Alternative: The fueling
area must be covered and the
cover’s minimum dimensions must
be equal to or greater than the area
within the grade break or fuel
dispensing areal.] The canopy [or
cover] shall not drain onto the
fueling area.

www.cabmphandbooks.com.

1. The fueling area shall be defined as the area extending a minimum of 6.5 feet from the corner of each fuel dispenser or the length at which the hose
and nozzle assembly may be operated plus a minimum of one foot, whichever is greater.
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Appendix E: BMP Design Fact Sheets

1EThese Soutces WillBe ... Then Your SWQMP shall consider These Source Control BMPs

on the Project Site ...

1 2 3 4
Potential Sources of Permanent Controls—Show on Permanent Controls—List in Operational BMPs—Include in

Runoff Pollutants / Drawings Table and Narrative / Table and Narrative

M. Loading Docks V Show a preliminary design for the VMOVC loaded and unloaded items
O Not Applicable loading  dock area, includling Mndoors as soon as possible.

roofing and drainage. ILoading See Fact Sheet SC-30, “Outdoor

docks shall. l?e . covered and/or Loading and Unloading,” in the

graded to minimize run-on to and CASQA Stormwater Quality

runoff from the loading area. Roof Handbooks at

downspouts shall be positioned to
direct storm water away from the
loading area. Water from loading
dock areas should be drained to the
sanitary sewer where feasible.
Direct connections to storm drains
from depressed loading docks are

prohibited.

www.cabmphandbooks.com.

Q Loading dock areas draining
directly to the sanitary sewer shall
be equipped with a spill control
valve or equivalent device, which
shall be kept closed during periods
of operation.

Q Provide a roof overhang over the
loading area or install door skirts
(cowling) at each bay that enclose
the end of the trailer.
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Appendix E: BMP Design Fact Sheets

If These Sources Will Be
on the Project Site ...

... Then Your SWQMP shall consider These Source Control BMPs

1 2 3 4
Potential Sources of Permanent Controls— Permanent Controls—List in Table and Operational BMPs—Include in
_Runoff Pollutants Show on Drawings , Narrative , Table and Narrative
V N. Fire Sprinkler VProvide a means to drain fire sprinkler test water V See the note in Fact Sheet SC-
Test Water to the sanitary sewer. 41, “Building and Grounds
O Not Applicable Maintenance,” in the CASQA
Stormwater Quality
Handbooks at
www.cabmphandbooks.com.
O. Miscellaneous Drain or Q Boiler drain lines shall be directly or indirectly
Wash Water connected to the sanitary sewer system and may
Q ,Boiler drain lines not discharge to the storm drain system.
Condensate drain Condensate drain lines may discharge to
lines landscaped areas if the flow is small enough that
VZ/ Rooftop runoff will not occur. Condensate drain lines may
equipment \Jnot discharge to the storm drain system.
Rooftop mounted equipment with potential to

O Drainage sumps
produce pollutants shall be roofed and/or have

0 Roofing, gutters, secondary containment.

and trim . )
Q Any drainage sumps onsite shall feature a

O Not Applicable sediment sump to reduce the quantity of sediment
in pumped water.

Q  Avoid roofing, gutters, and trim made of copper
or other unprotected metals that may leach into
runoff.
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Appendix E: BMP Design Fact Sheets

1EThese Soutces WillBe ... Then Your SWQMP shall consider These Source Control BMPs

on the Project Site ...

1 2 3 4
Potential Sources of Permanent Controls—Show on Permanent Controls—List in Operational BMPs—Include in
Runoff Pollutants Drawings Table and Narrative , Table and Narrative
VP. Plazas, sidewalks, \G( Plazas, sidewalks, and parking lots shall
and parking lots. be swept regularly to prevent the
O Not Applicable accumulation of litter and debris.

Debris from pressure washing shall be
collected to prevent entry into the storm
drain system. Wash water containing any
cleaning agent or degreaser shall be
collected and discharged to the sanitary
sewer and not discharged to a storm
drain.

E-14 February 2016


eharrington
Checkmark

SJiang
Checkmark


P 18-0411 Operations and Maintenance Manual

Maintain the grading buffer zone to preserve existing vegetation. Maintenance & frequency is the same as the landscaping.

4.2.3 Annual BMP Operation and Maintenance Verification
The BMP owner must verify annually that the O&M Plan is being implemented by submitting a self-certification statement to the
City. The verification must include a record of inspection of the BMPs prior to the rainy season (October 1% of each year). Parties

responsible for the O&M Plan shall retain records for at least 5 years. These documents shall be made available to the City for
inspection upon request at any time.

January 23, 2019 Page 13



BF-1

Biofiltration

BMP MAINTENANCE FACT SHEET
FOR
STRUCTURAL BMP BF-1 BIOFILTRATION

Biofiltration facilities are vegetated surface water systems that filter water through vegetation, and soil or
engineered media prior to discharge via underdrain or overflow to the downstream conveyance system.
Biofiltration facilities have limited or no infiltration. They are typically designed to provide enough hydraulic head
to move flows through the underdrain connection to the storm drain system. Typical biofiltration components
include:

e Inflow distribution mechanisms (e.g., perimeter flow spreader or filter strips)

e  Energy dissipation mechanism for concentrated inflows (e.g., splash blocks or riprap)

e Shallow surface ponding for captured flows

e Side slope and basin bottom vegetation selected based on climate and ponding depth

e Non-floating mulch layer

e Media layer (planting mix or engineered media) capable of supporting vegetation growth

e  Filter course layer consisting of aggregate to prevent the migration of fines into uncompacted native soils
or the aggregate storage layer

e Aggregate storage layer with underdrain(s)

e Impermeable liner or uncompacted native soils at the bottom of the facility

e Overflow structure

Normal Expected Maintenance

Biofiltration requires routine maintenance to: remove accumulated materials such as sediment, trash or debris;
maintain vegetation health; maintain infiltration capacity of the media layer; replenish mulch; and maintain
integrity of side slopes, inlets, energy dissipators, and outlets. A summary table of standard inspection and
maintenance indicators is provided within this Fact Sheet.

Non-Standard Maintenance or BMP Failure

If any of the following scenarios are observed, the BMP is not performing as intended to protect downstream
waterways from pollution and/or erosion. Corrective maintenance, increased inspection and maintenance, BMP
replacement, or a different BMP type will be required.

e The BMP is not drained between storm events. Surface ponding longer than approximately 24 hours
following a storm event may be detrimental to vegetation health, and surface ponding longer than
approximately 96 hours following a storm event poses a risk of vector (mosquito) breeding. Poor drainage
can result from clogging of the media layer, filter course, aggregate storage layer, underdrain, or outlet
structure. The specific cause of the drainage issue must be determined and corrected.

e Sediment, trash, or debris accumulation greater than 25% of the surface ponding volume within one
month. This means the load from the tributary drainage area is too high, reducing BMP function or
clogging the BMP. This would require pretreatment measures within the tributary area draining to the
BMP to intercept the materials. Pretreatment components, especially for sediment, will extend the life of
components that are more expensive to replace such as media, filter course, and aggregate layers.

e Erosion due to concentrated storm water runoff flow that is not readily corrected by adding erosion
control blankets, adding stone at flow entry points, or minor re-grading to restore proper drainage
according to the original plan. If the issue is not corrected by restoring the BMP to the original plan and
grade, the [City Engineer] shall be contacted prior to any additional repairs or reconstruction.

BF-1 Page 1 of 11
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BF-1

Biofiltration

Other Special Considerations

Biofiltration is a vegetated structural BMP. Vegetated structural BMPs that are constructed in the vicinity of, or
connected to, an existing jurisdictional water or wetland could inadvertently result in creation of expanded waters
or wetlands. As such, vegetated structural BMPs have the potential to come under the jurisdiction of the United
States Army Corps of Engineers, SDRWQCB, California Department of Fish and Wildlife, or the United States Fish
and Wildlife Service. This could result in the need for specific resource agency permits and costly mitigation to
perform maintenance of the structural BMP. Along with proper placement of a structural BMP, routine
maintenance is key to preventing this scenario.

BF-1 Page 2 of 11
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BF-1

Biofiltration

SUMMARY OF STANDARD INSPECTION AND MAINTENANCE FOR BF-1 BIOFILTRATION

The property owner is responsible to ensure inspection, operation and maintenance of permanent BMPs on their property unless responsibility has been formally transferred to

an agency, community facilities district, homeowners association, property owners association, or other special district.

Maintenance frequencies listed in this table are average/typical frequencies. Actual maintenance needs are site-specific, and maintenance may be required more frequently.
Maintenance must be performed whenever needed, based on maintenance indicators presented in this table. The BMP owner is responsible for conducting regular inspections
to see when maintenance is needed based on the maintenance indicators. During the first year of operation of a structural BMP, inspection is recommended at least once prior
to August 31 and then monthly from September through May. Inspection during a storm event is also recommended. After the initial period of frequent inspections, the

minimum inspection and maintenance frequency can be determined based on the results of the first year inspections.

Threshold/Indicator

Maintenance Action

Typical Maintenance Frequency

Accumulation of sediment, litter, or debris

Remove and properly dispose of accumulated materials,
without damage to the vegetation or compaction of the
media layer.

e Inspect monthly. If the BMP is 25% full* or more in
one month, increase inspection frequency to monthly
plus after every 0.1-inch or larger storm event.

e Remove any accumulated materials found at each
inspection.

Obstructed inlet or outlet structure

Clear blockage.

e Inspect monthly and after every 0.5-inch or larger
storm event.

e Remove any accumulated materials found at each
inspection.

Damage to structural components such as weirs, inlet or
outlet structures

Repair or replace as applicable

e Inspect annually.
e Maintenance when needed.

Poor vegetation establishment

Re-seed, re-plant, or re-establish vegetation per original
plans.

e Inspect monthly.
e Maintenance when needed.

Dead or diseased vegetation

Remove dead or diseased vegetation, re-seed, re-plant,
or re-establish vegetation per original plans.

e Inspect monthly.
e Maintenance when needed.

Overgrown vegetation

Mow or trim as appropriate.

Inspect monthly.
e Maintenance when needed.

2/3 of mulch has decomposed, or mulch has been
removed

Remove decomposed fraction and top off with fresh
mulch to a total depth of 3 inches.

Inspect monthly.
Replenish mulch annually, or more frequently when
needed based on inspection.

*“25% full” is defined as % of the depth from the design bottom elevation to the crest of the outflow structure (e.g., if the height to the outflow opening is 12 inches from the
bottom elevation, then the materials must be removed when there is 3 inches of accumulation — this should be marked on the outflow structure).
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BF-1

Biofiltration

SUMMARY OF STANDARD INSPECTION AND MAINTENANCE FOR BF-1 BIOFILTRATION (Continued from previous page)

Threshold/Indicator

Maintenance Action

Typical Maintenance Frequency

Erosion due to concentrated irrigation flow

Repair/re-seed/re-plant eroded areas and adjust the
irrigation system.

e Inspect monthly.
e Maintenance when needed.

Erosion due to concentrated storm water runoff flow

Repair/re-seed/re-plant eroded areas, and make
appropriate corrective measures such as adding erosion
control blankets, adding stone at flow entry points, or
minor re-grading to restore proper drainage according
to the original plan. If the issue is not corrected by
restoring the BMP to the original plan and grade, the
[City Engineer] shall be contacted prior to any additional
repairs or reconstruction.

Inspect after every 0.5-inch or larger storm event. If
erosion due to storm water flow has been observed,
increase inspection frequency to after every 0.1-inch
or larger storm event.

e Maintenance when needed. If the issue is not
corrected by restoring the BMP to the original plan
and grade, the [City Engineer] shall be contacted prior
to any additional repairs or reconstruction.

Standing water in BMP for longer than 24 hours
following a storm event

Surface ponding longer than approximately 24 hours
following a storm event may be detrimental to
vegetation health

Make appropriate corrective measures such as adjusting
irrigation system, removing obstructions of debris or
invasive  vegetation, clearing underdrains, or
repairing/replacing clogged or compacted soils.

e Inspect monthly and after every 0.5-inch or larger
storm event. If standing water is observed, increase
inspection frequency to after every 0.1-inch or larger
storm event.

e Maintenance when needed.

Presence of mosquitos/larvae

For images of egg rafts, larva, and adult

mosquitos, see
http://www.mosquito.org/biology

pupa,

If mosquitos/larvae are observed: first, immediately
remove any standing water by dispersing to nearby
landscaping; second, make corrective measures as
applicable to restore BMP drainage to prevent standing
water.

If mosquitos persist following corrective measures to
remove standing water, or if the BMP design does not
meet the 96-hour drawdown criteria due to release
rates controlled by an orifice installed on the
underdrain, the [City Engineer] shall be contacted to
determine a solution. A different BMP type, or a Vector
Management Plan prepared with concurrence from the
County of San Diego Department of Environmental
Health, may be required.

e Inspect monthly and after every 0.5-inch or larger
storm event. If mosquitos are observed, increase
inspection frequency to after every 0.1-inch or larger
storm event.

e Maintenance when needed.

Underdrain clogged

Clear blockage.

e Inspect if standing water is observed for longer than
24-96 hours following a storm event.
e Maintenance when needed.
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RECORDING REQUESTED BY:
CITY OF VISTA
WHEN RECORDED MAIL TO:

CITY OF VISTA

200 CIVIC CENTER DRIVE
VISTA, CA 92084-6275
ATTN: CITY CLERK

Fee Exempt: Government Code Section 27383

APN: 219-011-88
DTT: $0.00; R&TC § 11922, Conveyance to Government Agency; Signed:

PRIVATE STORM WATER POLLUTION CONTROL FACILITIES MAINTENANCE AGREEMENT

THIS AGREEMENT is entered into between the CITY OF VISTA, a chartered municipal corporation (“CITY”)
and NAME, status (“OWNER”), and dated for reference purposes as of date.

DEFINITIONS

BEST MANAGEMENT PRACTICES: Control measures (“BMPs”) taken to mitigate changes to both quantity
and quality of urban runoff as they may be defined or promulgated from time-to-time in the City’s NPDES storm
water management permit.

GOVERNING APPROVALS: C xxx; LD #xxx; GP(s) xxx; and DWG No(s). xxx

PROPERTY: Real property legally described in Exhibit A [and commonly known as ][with no common
street address].

FACILITIES: Those certain private storm water pollution control facilities (“SWPCFs”) and appurtenances
developed or installed on the PROPERTY as detailed in the GOVERNING APPROVALS as the same may be
amended from time to time through changes in the governing ordinances and statutes.

WATER QUALITY TECHNICAL REPORT: The approved plan (the “WQTR?”) is designed to mitigate changes
to both quantity and quality of urban runoff from the PROPERTY. The plan was initially approved by the City

with GOVERNING APPROVALS, is on file with the City, and shall be modified from time-to-time pursuantto

the City’s then-current NPDES storm water management permit.

RECITALS
A. This Agreement is required as a condition of approval by the CITY.

B. The OWNER is the owner of the PROPERTY and is required to install and provide for the perpetual
maintenance of the FACILITIES as a condition of being permitted to develop the PROPERTY.

C. It is the mutual desire of the parties hereto that the FACILITIES be maintained in a safe and usable
condition by the OWNER.

D. It is the mutual intention of the parties that this Agreement constitutes a covenant running with the land,
binding upon each successive lot owner of all or any portion of the PROPERTY.
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NOW, THEREFORE, IT IS HEREBY AGREED AS FOLLOWS:

1. The cost and expense of maintaining the FACILITIES shall be paid by the OWNER or the heirs,
assigns and successors in interest of the OWNER.

2. Repairs and maintenance under this Agreement shall consist of all work reasonably necessary or
proper in the sole discretion of the CITY to repair and preserve FACILITIES. Repair and maintenance
responsibilities for all post-construction structural FACILITIES and required BMPs associated with the project
are set forth in the most current WQTR. The WQTR shall all times specify by name, title, and phone number
the persons or entities responsible for maintenance and reporting activity, the persons or entities responsible
for funding, schedules and procedures for inspection and maintenance of the FACILITIES and implementation
of worker training requirements, and any other activities necessary to ensure BMP maintenance. The plan shall
provide for servicing of all post-construction structural FACILITIES as needed and at least once annually within
60 days prior to October 1st, and for the retention of inspection and maintenance records for at least three
years. Adherence to the plan shall result in effective Storm Water pollution control. The CITY shall have the
right to inspect the FACILITIES and records as needed to ensure the FACILITIES are being properly
maintained.

3. OWNER Indemnification.

3.1.  The OWNER shall indemnify and hold the CITY harmless against any and all liability, loss,
damage, fine, penalty, expense, claim, or cost (including without limitation costs and fees of litigation) of every
nature (collectively, “Liability”) arising out of or in connection with this Agreement or its performance (including
acts of omission) except for Liability caused by the CITY’s sole negligence or willful misconduct.

3.2 For purposes of this Section, the CITY includes CITY’s officers, officials, employees, agents,
representatives, and volunteers.

3.3 It is expressly understood and agreed that the foregoing provisions will survive termination of
this Agreement.

3.4 The indemnity protections provided by this Section are not intended to exceed the indemnity
available under applicable law. If the indemnity protections are found by a court to be unlawful in any way, the
protection shall be curtailed or adjusted, but only to the minimum extent required to conform to applicable law.

4. If in the CITY’S sole judgment the FACILITIES are not being maintained to standards set forth in this
Agreement, the CITY may thereupon provide written notice to the OWNER to initiate repairs or construction
within ninety (90) days. Upon failure to demonstrate good faith to make repairs or construction within ninety
(90) days, the OWNER agrees that the CITY may make all needed repairs to the FACILITIES to meetthe
standards set forth in paragraph 3 and to then assess costs to the OWNER.

5. CITY shall have no responsibility or liability for the exercise or non-exercise of any discretionary powers
it may have under this Agreement. Nothing in this Agreement, the specifications or other contractdocuments
relating to the work required by this Agreement, or CITY approval of the plans and specifications or inspection
of the work, is intended to create any contractual liability, express or implied, for the construction, maintenance
or repair of the FACILITIES required by this Agreement, and the CITY, CITY’S engineer, and theirconsultants,
and each of their officials, directors, officers, employees and agents, shall have absolutely no responsibility or
liability therefor.

6. If CITY elects to make necessary repairs in accordance with paragraph 5 above, that work shall be
without warranty. The repairs shall be accepted “as is” by the OWNER without any warranty of workmanship
and shall be guaranteed and indemnified by it in accordance with paragraph 4. CITY will endeavor to minimize
interference with OWNER’s use of the PROPERTY.
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7. The foregoing covenants shall run with the land, shall be deemed to be for the direct benefit of the land,
and shall be binding on the heirs, executors, administrators, successors, and assigns of the OWNER. Any
subsequent purchaser of all or any portion thereof, by acceptance of delivery of a deed and/or conveyance
regardless of form, shall be deemed to have consented to and become bound by these presents.

8. Nothing in this Agreement shall be construed to in any way limit or constrain CITY’s exercise of its
regulatory powers, police powers, or other powers of enforcement insofar as they may relate to the subject
matter of this Agreement or any other matter within the power or authority of the CITY.

9. This Agreement shall be governed by the laws of the State of California. In the event that any of the
provisions of this Agreement are held to be unenforceable or invalid by any court of competent jurisdiction, the
validity, and enforceability of the remaining provisions shall not be affected thereby. The exclusive jurisdiction
and venue of any legal action instituted in connection with this Agreement shall be San Diego County,
California.

“CITY” “‘OWNER”

CITY OF VISTA, a chartered municipal corporation South Santa Fe Housing Associates L.P.
Community Housing Works

By: By:
GREGORY D. MAYER, CITY ENGINEER

Name/Title

By:

Name/Title

(When signing as Corporation necessary signatures are
President OR Vice President AND Secretary OR
Assistant Secretary.)

NOTE: A CALIFORNIA ALL PURPOSE NOTARY ACKNOWLEDGMENT MUST BE ATTACHED FOR ALL SIGNATURESABOVE

ATTEST:
KATHY VALDEZ, CITY CLERK

By:

APPROVED AS TO FORM:
DAROLD PIEPER, CITY ATTORNEY

By:
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Non-Stormwater Discharges

SC-10

Description

Non-stormwater discharges are those flows that do not consist
entirely of stormwater. Some non-stormwater discharges do not
include pollutants and may be discharged to the storm drain.
These include uncontaminated groundwater and natural springs.
There are also some non-stormwater discharges that typically do
not contain pollutants and may be discharged to the storm drain
with conditions. These include car washing, air conditioner
condensate, etc. However there are certain non-stormwater
discharges that pose environmental concern. These discharges
may originate from illegal dumping or from internal floor drains,
appliances, industrial processes, sinks, and toilets that are
connected to the nearby storm drainage system. These
discharges (which may include: process waste waters, cooling
waters, wash waters, and sanitary wastewater) can carry
substances such as paint, oil, fuel and other automotive fluids,
chemicals and other pollutants into storm drains. They can
generally be detected through a combination of detection and
elimination. The ultimate goal is to effectively eliminate non-
stormwater discharges to the stormwater drainage system
through implementation of measures to detect, correct, and
enforce against illicit connections and illegal discharges of
pollutants on streets and into the storm drain system and creeks.

Approach

Initially the industry must make an assessment of non-
stormwater discharges to determine which types must be
eliminated or addressed through BMPs. The focus of the
following approach is in the elimination of non-stormwater
discharges.

Objectives

m Cover

Contain

m Educate

Reduce/Minimize

Product Substitution

Targeted Constituents

January 2003 California Stormwater BMP Handbook
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SC-10 Non-Stormwater Discharges

Pollution Prevention

m  Ensure that used oil, used antifreeze, and hazardous chemical recycling programs are being
implemented. Encourage litter control.

Suggested Protocols
Recommended Complaint Investigation Equipment
m  Field Screening Analysis

- pH paper or meter

- Commercial stormwater pollutant screening Kit that can detect for reactive phosphorus,
nitrate nitrogen, ammonium nitrogen, specific conductance, and turbidity

- Sample jars

- Sample collection pole

- Atool to remove access hole covers
m Laboratory Analysis

- Sample cooler

- lce

- Sample jars and labels

- Chain of custody forms
s Documentation

- Camera

- Notebook

- Pens

- Notice of Violation forms

- Educational materials

General

m  Develop clear protocols and lines of communication for effectively prohibiting non-
stormwater discharges, especially those that are not classified as hazardous. These are often
not responded to as effectively as they need to be.

m  Stencil or demarcate storm drains, where applicable, to prevent illegal disposal of pollutants.
Storm drain inlets should have messages such as “Dump No Waste Drains to Stream”
stenciled or demarcated next to them to warn against ignorant or intentional dumping of
pollutants into the storm drainage system.

20of 6 California Stormwater BMP Handbook January 2003
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Non-Stormwater Discharges SC-10

m  See SC44 Stormwater Drainage System Maintenance for additional information.

Ilicit Connections
m Locate discharges from the industrial storm drainage system to the municipal storm drain
system through review of “as-built” piping schematics.

m Isolate problem areas and plug illicit discharge points.
m Locate and evaluate all discharges to the industrial storm drain system.

Visual Inspection and Inventory
m Inventory and inspect each discharge point during dry weather.

m  Keep in mind that drainage from a storm event can continue for a day or two following the
end of a storm and groundwater may infiltrate the underground stormwater collection
system. Also, non-stormwater discharges are often intermittent and may require periodic
inspections.

Review Infield Piping
m A review of the “as-built” piping schematic is a way to determine if there are any connections
to the stormwater collection system.

m Inspect the path of floor drains in older buildings.

Smoke Testing

m  Smoke testing of wastewater and stormwater collection systems is used to detect
connections between the two systems.

m During dry weather the stormwater collection system is filled with smoke and then traced to
sources. The appearance of smoke at the base of a toilet indicates that there may be a
connection between the sanitary and the stormwater system.

Dye Testing

m A dye test can be performed by simply releasing a dye into either your sanitary or process
wastewater system and examining the discharge points from the stormwater collection
system for discoloration.

TV Inspection of Drainage System

m TV Cameras can be employed to visually identify illicit connections to the industrial storm
drainage system.

Illegal Dumping
m  Regularly inspect and clean up hot spots and other storm drainage areas where illegal
dumping and disposal occurs.

m  On paved surfaces, clean up spills with as little water as possible. Use a rag for small spills, a
damp mop for general cleanup, and absorbent material for larger spills. If the spilled
material is hazardous, then the used cleanup materials are also hazardous and must be sent
to a certified laundry (rags) or disposed of as hazardous waste.
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SC-10 Non-Stormwater Discharges

m  Never hose down or bury dry material spills. Sweep up the material and dispose of properly.

m  Use adsorbent materials on small spills rather than hosing down the spill. Remove the
adsorbent materials promptly and dispose of properly.

m  For larger spills, a private spill cleanup company or Hazmat team may be necessary.
Once a site has been cleaned:
m  Post “No Dumping” signs with a phone number for reporting dumping and disposal.

m Landscaping and beautification efforts of hot spots may also discourage future dumping, as
well as provide open space and increase property values.

m Lighting or barriers may also be needed to discourage future dumping.
m  See fact sheet SC11 Spill Prevention, Control, and Cleanup.

Inspection

m  Regularly inspect and clean up hot spots and other storm drainage areas where illegal
dumping and disposal occurs.

m  Conduct field investigations of the industrial storm drain system for potential sources of
non-stormwater discharges.

m  Pro-actively conduct investigations of high priority areas. Based on historical data, prioritize
specific geographic areas and/or incident type for pro-active investigations.

Reporting
m A database is useful for defining and tracking the magnitude and location of the problem.

m  Report prohibited non-stormwater discharges observed during the course of normal daily
activities so they can be investigated, contained, and cleaned up or eliminated.

m  Document that non-stormwater discharges have been eliminated by recording tests
performed, methods used, dates of testing, and any on-site drainage points observed.

m  Document and report annually the results of the program.

m  Maintain documentation of illicit connection and illegal dumping incidents, including
significant conditionally exempt discharges that are not properly managed.

Training
m  Training of technical staff in identifying and documenting illegal dumping incidents is
required.

m  Consider posting the quick reference table near storm drains to reinforce training.

m  Train employees to identify non-stormwater discharges and report discharges to the
appropriate departments.
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Non-Stormwater Discharges SC-10

m  Educate employees about spill prevention and cleanup.

m  Well-trained employees can reduce human errors that lead to accidental releases or spills.
The employee should have the tools and knowledge to immediately begin cleaning up a spill
should one occur. Employees should be familiar with the Spill Prevention Control and
Countermeasure Plan.

m  Determine and implement appropriate outreach efforts to reduce non-permissible non-
stormwater discharges.

m  Conduct spill response drills annually (if no events occurred to evaluate your plan) in
cooperation with other industries.

m  When aresponsible party is identified, educate the party on the impacts of his or her actions.

Spill Response and Prevention
m  See SC11 Spill Prevention Control and Cleanup.

Other Considerations
m  Many facilities do not have accurate, up-to-date schematic drawings.

Requirements

Costs (including capital and operation & maintenance)

m  The primary cost is for staff time and depends on how aggressively a program is
implemented.

m  Cost for containment and disposal is borne by the discharger.
m lllicit connections can be difficult to locate especially if there is groundwater infiltration.

m Indoor floor drains may require re-plumbing if cross-connections to storm drains are
detected.

Maintenance (including administrative and staffing)

m lllegal dumping and illicit connection violations requires technical staff to detect and
investigate them.

Supplemental Information

Further Detail of the BMP

Illegal Dumping

m  Substances illegally dumped on streets and into the storm drain systems and creeks include
paints, used oil and other automotive fluids, construction debris, chemicals, fresh concrete,
leaves, grass clippings, and pet wastes. All of these wastes cause stormwater and receiving
water quality problems as well as clog the storm drain system itself.

m Establish a system for tracking incidents. The system should be designed to identify the
following:

- Hlegal dumping hot spots
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SC-10 Non-Stormwater Discharges

- Types and quantities (in some cases) of wastes
- Patterns in time of occurrence (time of day/night, month, or year)

- Mode of dumping (abandoned containers, “midnight dumping” from moving vehicles,
direct dumping of materials, accidents/spills)

- Responsible parties

One of the keys to success of reducing or eliminating illegal dumping is increasing the number of
people at the facility who are aware of the problem and who have the tools to at least identify the
incident, if not correct it. Therefore, train field staff to recognize and report the incidents.

What constitutes a “non-stormwater” discharge?

m  Non-stormwater discharges to the stormwater collection system may include any water used
directly in the manufacturing process (process wastewater), air conditioning condensate and
coolant, non-contact cooling water, cooling equipment condensate, outdoor secondary
containment water, vehicle and equipment wash water, sink and drinking fountain
wastewater, sanitary wastes, or other wastewaters.

Permit Requirements

m Facilities subject to stormwater permit requirements must include a certification that the
stormwater collection system has been tested or evaluated for the presence of non-
stormwater discharges. The State’s General Industrial Stormwater Permit requires that non-
stormwater discharges be eliminated prior to implementation of the facility’s SWPPP.

Performance Evaluation

m  Review annually internal investigation results; assess whether goals were met and what
changes or improvements are necessary.

m  Obtain feedback from personnel assigned to respond to, or inspect for, illicit connections
and illegal dumping incidents.

References and Resources
California’s Nonpoint Source Program Plan http://www.swrcb.ca.gov/nps/index.html

Clark County Storm Water Pollution Control Manual
http://www.co.clark.wa.us/pubworks/bmpman.pdf

King County Storm Water Pollution Control Manual http://dnr.metrokc.gov/wlr/dss/spcm.htm

Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.scvurppp.org

The Storm Water Managers Resource Center http://www.stormwatercenter.net/
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Spill Prevention, Control & Cleanup SC-11

Photo Credit: Geoff Brosseau

Description

Many activities that occur at an industrial or commercial site
have the potential to cause accidental or illegal spills.
Preparation for accidental or illegal spills, with proper training
and reporting systems implemented, can minimize the discharge
of pollutants to the environment.

Spills and leaks are one of the largest contributors of stormwater
pollutants. Spill prevention and control plans are applicable to
any site at which hazardous materials are stored or used. An
effective plan should have spill prevention and response
procedures that identify potential spill areas, specify material
handling procedures, describe spill response procedures, and
provide spill clean-up equipment. The plan should take steps to
identify and characterize potential spills, eliminate and reduce
spill potential, respond to spills when they occur in an effort to
prevent pollutants from entering the stormwater drainage
system, and train personnel to prevent and control future spills.

Approach

Pollution Prevention

m  Develop procedures to prevent/mitigate spills to storm drain
systems. Develop and standardize reporting procedures,
containment, storage, and disposal activities, documentation,
and follow-up procedures.

m  Develop a Spill Prevention Control and Countermeasure
(SPCC) Plan. The plan should include:

Objectives

m Cover

Contain

m Educate

Reduce/Minimize

Product Substitution

Targeted Constituents

Sediment
Nutrients
Trash

Metals
Bacteria

Oil and Grease
Organics

NX
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SC-11 Spill Prevention, Control & Cleanup

- Description of the facility, owner and address, activities and chemicals present
- Facility map

- Notification and evacuation procedures

- Cleanup instructions

- ldentification of responsible departments

- ldentify key spill response personnel

m  Recycle, reclaim, or reuse materials whenever possible. This will reduce the amount of
process materials that are brought into the facility.

Suggested Protocols (including equipment needs)
Spill Prevention
m  Develop procedures to prevent/mitigate spills to storm drain systems. Develop and

standardize reporting procedures, containment, storage, and disposal activities,
documentation, and follow-up procedures.

m If consistent illegal dumping is observed at the facility:

- Post “No Dumping” signs with a phone number for reporting illegal dumping and
disposal. Signs should also indicate fines and penalties applicable for illegal dumping.

- Landscaping and beautification efforts may also discourage illegal dumping.

- Bright lighting and/or entrance barriers may also be needed to discourage illegal
dumping.

m Store and contain liquid materials in such a manner that if the tank is ruptured, the contents
will not discharge, flow, or be washed into the storm drainage system, surface waters, or
groundwater.

m If the liquid is oil, gas, or other material that separates from and floats on water, install a
spill control device (such as a tee section) in the catch basins that collects runoff from the
storage tank area.

m  Routine maintenance:

- Place drip pans or absorbent materials beneath all mounted taps, and at all potential
drip and spill locations during filling and unloading of tanks. Any collected liquids or
soiled absorbent materials must be reused/recycled or properly disposed.

- Store and maintain appropriate spill cleanup materials in a location known to all near
the tank storage area; and ensure that employees are familiar with the site’s spill control
plan and/or proper spill cleanup procedures.

- Sweep and clean the storage area monthly if it is paved, do not hose down the area to a
storm drain.
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Spill Prevention, Control & Cleanup SC-11

- Check tanks (and any containment sumps) daily for leaks and spills. Replace tanks that
are leaking, corroded, or otherwise deteriorating with tanks in good condition. Collect
all spilled liquids and properly dispose of them.

m Label all containers according to their contents (e.g., solvent, gasoline).

m Label hazardous substances regarding the potential hazard (corrosive, radioactive,
flammable, explosive, poisonous).

m  Prominently display required labels on transported hazardous and toxic materials (per US
DOT regulations).

m ldentify key spill response personnel.

Spill Control and Cleanup Activities
m  Follow the Spill Prevention Control and Countermeasure Plan.

m  Clean up leaks and spills immediately.

m  Place a stockpile of spill cleanup materials where it will be readily accessible (e.g., near
storage and maintenance areas).

m  On paved surfaces, clean up spills with as little water as possible. Use a rag for small spills, a
damp mop for general cleanup, and absorbent material for larger spills. If the spilled
material is hazardous, then the used cleanup materials are also hazardous and must be sent
to a certified laundry (rags) or disposed of as hazardous waste. Physical methods for the
cleanup of dry chemicals include the use of brooms, shovels, sweepers, or plows.

m  Never hose down or bury dry material spills. Sweep up the material and dispose of properly.

m  Chemical cleanups of material can be achieved with the use of adsorbents, gels, and foams.
Use adsorbent materials on small spills rather than hosing down the spill. Remove the
adsorbent materials promptly and dispose of properly.

m  For larger spills, a private spill cleanup company or Hazmat team may be necessary.

Reporting
m  Report spills that pose an immediate threat to human health or the environment to the
Regional Water Quality Control Board.

m Federal regulations require that any oil spill into a water body or onto an adjoining shoreline
be reported to the National Response Center (NRC) at 800-424-8802 (24 hour).

m  Report spills to local agencies, such as the fire department; they can assist in cleanup.

m  Establish a system for tracking incidents. The system should be designed to identify the
following:

- Types and quantities (in some cases) of wastes

- Patterns in time of occurrence (time of day/night, month, or year)
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SC-11 Spill Prevention, Control & Cleanup

- Mode of dumping (abandoned containers, “midnight dumping” from moving vehicles,
direct dumping of materials, accidents/spills)

- Responsible parties

Training
m  Educate employees about spill prevention and cleanup.

m  Well-trained employees can reduce human errors that lead to accidental releases or spills:

- The employee should have the tools and knowledge to immediately begin cleaning up a
spill should one occur.

- Employees should be familiar with the Spill Prevention Control and Countermeasure
Plan.

m  Employees should be educated about aboveground storage tank requirements. Employees
responsible for aboveground storage tanks and liquid transfers should be thoroughly
familiar with the Spill Prevention Control and Countermeasure Plan and the plan should be
readily available.

m  Train employees to recognize and report illegal dumping incidents.

Other Considerations (Limitations and Regulations)

m A Spill Prevention Control and Countermeasure Plan (SPCC) is required for facilities that are
subject to the oil pollution regulations specified in Part 112 of Title 40 of the Code of Federal
Regulations or if they have a storage capacity of 10,000 gallons or more of petroleum.
(Health and Safety Code 6.67)

m State regulations also exist for storage of hazardous materials (Health & Safety Code Chapter
6.95), including the preparation of area and business plans for emergency response to the
releases or threatened releases.

m  Consider requiring smaller secondary containment areas (less than 200 sq. ft.) to be
connected to the sanitary sewer, prohibiting any hard connections to the storm drain.

Requirements

Costs (including capital and operation & maintenance)
= Will vary depending on the size of the facility and the necessary controls.

m  Prevention of leaks and spills is inexpensive. Treatment and/or disposal of contaminated
soil or water can be quite expensive.

Maintenance (including administrative and staffing)

m  This BMP has no major administrative or staffing requirements. However, extra time is
needed to properly handle and dispose of spills, which results in increased labor costs.
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Spill Prevention, Control & Cleanup SC-11

Supplemental Information

Further Detail of the BMP

Reporting

Record keeping and internal reporting represent good operating practices because they can
increase the efficiency of the facility and the effectiveness of BMPs. A good record keeping
system helps the facility minimize incident recurrence, correctly respond with appropriate
cleanup activities, and comply with legal requirements. A record keeping and reporting system
should be set up for documenting spills, leaks, and other discharges, including discharges of
hazardous substances in reportable quantities. Incident records describe the quality and
guantity of non-stormwater discharges to the storm sewer. These records should contain the
following information:

m Date and time of the incident

m  Weather conditions

m  Duration of the spill/leak/discharge

m  Cause of the spill/leak/discharge

m  Response procedures implemented

m  Persons notified

m  Environmental problems associated with the spill/leak/discharge

Separate record keeping systems should be established to document housekeeping and
preventive maintenance inspections, and training activities. All housekeeping and preventive
maintenance inspections should be documented. Inspection documentation should contain the
following information:

m The date and time the inspection was performed
= Name of the inspector

m Items inspected

= Problems noted

m  Corrective action required

m Date corrective action was taken

Other means to document and record inspection results are field notes, timed and dated
photographs, videotapes, and drawings and maps.

Aboveground Tank Leak and Spill Control

Accidental releases of materials from aboveground liquid storage tanks present the potential for
contaminating stormwater with many different pollutants. Materials spilled, leaked, or lost from
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SC-11 Spill Prevention, Control & Cleanup

tanks may accumulate in soils or on impervious surfaces and be carried away by stormwater
runoff.

The most common causes of unintentional releases are:

Installation problems

m  Failure of piping systems (pipes, pumps, flanges, couplings, hoses, and valves)

m External corrosion and structural failure

m  Spills and overfills due to operator error

m Leaks during pumping of liquids or gases from truck or rail car to a storage tank or vice versa

Storage of reactive, ignitable, or flammable liquids should comply with the Uniform Fire Code
and the National Electric Code. Practices listed below should be employed to enhance the code
requirements:

m  Tanks should be placed in a designated area.

m Tanks located in areas where firearms are discharged should be encapsulated in concrete or
the equivalent.

m Designated areas should be impervious and paved with Portland cement concrete, free of
cracks and gaps, in order to contain leaks and spills.

m Liquid materials should be stored in UL approved double walled tanks or surrounded by a
curb or dike to provide the volume to contain 10 percent of the volume of all of the
containers or 110 percent of the volume of the largest container, whichever is greater. The
area inside the curb should slope to a drain.

m  For used oil or dangerous waste, a dead-end sump should be installed in the drain.

m  All other liquids should be drained to the sanitary sewer if available. The drain must have a
positive control such as a lock, valve, or plug to prevent release of contaminated liquids.

m  Accumulated stormwater in petroleum storage areas should be passed through an oil/water
separator.

Maintenance is critical to preventing leaks and spills. Conduct routine inspections and:

m  Check for external corrosion and structural failure.

m  Check for spills and overfills due to operator error.

m  Check for failure of piping system (pipes, pumps, flanger, coupling, hoses, and valves).

m  Check for leaks or spills during pumping of liquids or gases from truck or rail car to a storage
facility or vice versa.
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Spill Prevention, Control & Cleanup SC-11

m  Visually inspect new tank or container installation for loose fittings, poor welding, and
improper or poorly fitted gaskets.

m Inspect tank foundations, connections, coatings, and tank walls and piping system. Look for
corrosion, leaks, cracks, scratches, and other physical damage that may weaken the tank or
container system.

m  Frequently relocate accumulated stormwater during the wet season.
m Periodically conduct integrity testing by a qualified professional.

Vehicle Leak and Spill Control

Major spills on roadways and other public areas are generally handled by highly trained Hazmat
teams from local fire departments or environmental health departments. The measures listed
below pertain to leaks and smaller spills at vehicle maintenance shops.

In addition to implementing the spill prevention, control, and clean up practices above, use the
following measures related to specific activities:

Vehicle and Equipment Maintenance

m Perform all vehicle fluid removal or changing inside or under cover to prevent the run-on of
stormwater and the runoff of spills.

m  Regularly inspect vehicles and equipment for leaks, and repair immediately.

m  Check incoming vehicles and equipment (including delivery trucks, and employee and
subcontractor vehicles) for leaking oil and fluids. Do not allow leaking vehicles or equipment
onsite.

m  Always use secondary containment, such as a drain pan or drop cloth, to catch spills or leaks
when removing or changing fluids.

m Immediately drain all fluids from wrecked vehicles.

m  Store wrecked vehicles or damaged equipment under cover.

m  Place drip pans or absorbent materials under heavy equipment when not in use.
m  Use adsorbent materials on small spills rather than hosing down the spill.

= Remove the adsorbent materials promptly and dispose of properly.

m  Promptly transfer used fluids to the proper waste or recycling drums. Don’t leave full drip
pans or other open containers lying around.

m  Oil filters disposed of in trashcans or dumpsters can leak oil and contaminate stormwater.
Place the oil filter in a funnel over a waste oil recycling drum to drain excess oil before
disposal. Oil filters can also be recycled. Ask your oil supplier or recycler about recycling oil
filters.
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SC-11 Spill Prevention, Control & Cleanup

m Store cracked batteries in a non-leaking secondary container. Do this with all cracked
batteries, even if you think all the acid has drained out. If you drop a battery, treat it as if it is
cracked. Put it into the containment area until you are sure it is not leaking.

Vehicle and Equipment Fueling
m  Design the fueling area to prevent the run-on of stormwater and the runoff of spills:

- Cover fueling area if possible.
- Use a perimeter drain or slope pavement inward with drainage to a sump.
- Pave fueling area with concrete rather than asphalt.
m If dead-end sump is not used to collect spills, install an oil/water separator.
m Install vapor recovery nozzles to help control drips as well as air pollution.
m Discourage “topping-off’ of fuel tanks.
m  Use secondary containment when transferring fuel from the tank truck to the fuel tank.

m  Use adsorbent materials on small spills and general cleaning rather than hosing down the
area. Remove the adsorbent materials promptly.

m Carry out all Federal and State requirements regarding underground storage tanks, or install
above ground tanks.

m Do not use mobile fueling of mobile industrial equipment around the facility; rather,
transport the equipment to designated fueling areas.

m  Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date.
m  Train employees in proper fueling and cleanup procedures.

Industrial Spill Prevention Response

For the purposes of developing a spill prevention and response program to meet the stormwater
regulations, facility managers should use information provided in this fact sheet and the spill
prevention/response portions of the fact sheets in this handbook, for specific activities. The
program should:

m Integrate with existing emergency response/hazardous materials programs (e.g., Fire
Department)

m  Develop procedures to prevent/mitigate spills to storm drain systems
= ldentify responsible departments

m  Develop and standardize reporting procedures, containment, storage, and disposal activities,
documentation, and follow-up procedures

m  Address spills at municipal facilities, as well as public areas
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Spill Prevention, Control & Cleanup SC-11

m  Provide training concerning spill prevention, response and cleanup to all appropriate
personnel

References and Resources
California’s Nonpoint Source Program Plan http://www.swrcb.ca.gov/nps/index.html

Clark County Storm Water Pollution Control Manual
http://www.co.clark.wa.us/pubworks/bmpman.pdf

King County Storm Water Pollution Control Manual http://dnr.metrokc.gov/wlr/dss/spcm.htm

Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.scvurppp.org

The Stormwater Managers Resource Center http://www.stormwatercenter.net/
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Waste Handling & Disposal SC-34

Objectives

m Cover

= Contain

m Educate

m Reduce/Minimize
m Product Substitution

Description

Improper storage and handling of solid wastes can allow toxic Targeted Constituents

compounds, oils and greases, heavy metals, nutrients, suspended  Sediment
solids, and other pollutants to enter stormwater runoff. The Nutrients
discharge of pollutants to stormwater from waste handling and Trash
disposal can be prevented and reduced by tracking waste

. . . . Metals
generation, storage, and disposal; reducing waste generation and
disposal through source reduction, re-use, and recycling; and
preventing runon and runoff.

Bacteria

Qil and Grease
Organics
Approach Oxygen Demanding
Pollution Prevention

®  Reduction in the amount of waste generated can be
accomplished using the following source controls such as:

SNNSNASNSNSSNS

- Production planning and sequencing
Process or equipment modification

- Raw material substitution or elimination

- Loss prevention and housekeeping

- Waste segregation and separation

- Close loop recycling

m  Establish a material tracking system to increase awareness
about material usage. This may reduce spills and minimize Y.
contamination, thus reducing the amount of waste produced. AL £ s : Q A
California

m  Recycle materials whenever possible. Stormwater
Quality

Assaclation

“
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SC-34 Waste Handling & Disposal

Suggested Protocols
General

® Cover storage containers with leak proof lids or some other means. If waste is not in
containers, cover all waste piles (plastic tarps are acceptable coverage) and prevent
stormwater runon and runoff with a berm. The waste containers or piles must be covered
except when in use.

= Use drip pans or absorbent materials whenever grease containers are emptied by vacuum
trucks or other means. Grease cannot be left on the ground. Collected grease must be
properly disposed of as garbage.

m  Check storage containers weekly for leaks and to ensure that lids are on tightly. Replace any
that are leaking, corroded, or otherwise deteriorating,

® Sweep and clean the storage area regularly. If it is paved, do not hose down the area to a
storm drain.

m  Dispose of rinse and wash water from cleaning waste containers into a sanitary sewer if
allowed by the local sewer authority. Do not discharge wash water to the street or storm
drain,

® Transfer waste from damaged containers into safe containers.

= Take special care when loading or unloading wastes to minimize losses. Loading systems
can be used to minimize spills and fugitive emission losses such as dust or mist. Vacuum
transfer systems can minimize waste loss.

Controlling Litter

m  Post “No Littering” signs and enforce anti-litter laws.

= Provide a sufficient number of litter receptacles for the facility.

®  Clean out and cover litter receptacles frequently to prevent spillage.
Waste Collection

= Keep waste collection areas clean.

w Inspect solid waste containers for structural damage or leaks regularly. Repair or replace
damaged containers as necessary.

m  Secure solid waste containers; containers must be closed tightly when not in use.
m  Place waste containers under cover if possible.
® Do not fill waste containers with washout water or any other liquid.

m  Ensure that only appropriate solid wastes are added to the solid waste container. Certain
wastes such as hazardous wastes, appliances, flucrescent lamps, pesticides, ete. may not be

20f 5 California Stormwater BMP Handbook January 2003

Municipal
www.cabmphandbooks.com



Waste Handling & Disposal SC-34

disposed of in solid waste containers (see chemical/ hazardous waste collection section
below).

Do not mix wastes; this can cause chemical reactions, make recycling impossible, and
complicate disposal.

Good Housekeeping

Use all of the product before disposing of the container.

Keep the waste management area clean at all times by sweeping and cleaning up spills
immediately.

Use dry methods when possible (e.g. sweeping, use of absorbents) when cleaning around
restaurant/food handling dumpster areas. If water must be used after sweeping/using
absorbents, collect water and discharge through grease interceptor to the sewer.

Stencil storm drains on the facility’s property with prohibitive message regarding waste
disposal.

Chemical/Hazardous Wastes

Select designated hazardous waste collection areas on-site.

Store hazardous materials and wastes in covered containers protected from vandalism, and
in compliance with fire and hazardous waste codes.

Place hazardous waste containers in secondary containment.

Make sure that hazardous waste is collected, removed, and disposed of only at authorized
disposal areas.

Runon/Runoff Prevention

Prevent stormwater runon from entering the waste management area by enclosing the area
or building a berm around the area.

Prevent the waste materials from directly contacting rain.

Cover waste piles with temporary covering material such as reinforced tarpaulin,
polyethylene, polyurethane, polypropyleneor hypalon.

Cover the area with a permanent roof if feasible.

Cover dumpsters to prevent rain from washing waste out of holes or cracks in the bottom of
the dumpster.

Move the activity indoor after ensuring all safety concerns such as fire hazard and
ventilation are addressed.

Inspection

‘m
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Building & Grounds Maintenance SC-41

Objectives

m Cover

Contain

m Educate

Reduce/Minimize

Product Substitution

Targeted Constituents

Description Sediment

Stormwater runoff from building and grounds maintenance Nutrients
activities can be contaminated with toxic hydrocarbons in Trash
solvents, fertilizers and pesticides, suspended solids, heavy Metals
metals, abnormal pH, and oils and greases. Utilizing the Bacteria
protocols in this fact sheet will prevent or reduce the discharge of
pollutants to stormwater from building and grounds
maintenance activities by washing and cleaning up with as little
water as possible, following good landscape management
practices, preventing and cleaning up spills immediately, keeping
debris from entering the storm drains, and maintaining the
stormwater collection system.

NS Ks

Oil and Grease
Organics

Approach

Reduce potential for pollutant discharge through source control
pollution prevention and BMP implementation. Successful
implementation depends on effective training of employees on
applicable BMPs and general pollution prevention strategies and
objectives.

Pollution Prevention

m  Switch to non-toxic chemicals for maintenance when
possible.

m  Choose cleaning agents that can be recycled.

CASQA

California
Stormwater

Quality
Association
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SC-34 Waste Handling & Disposal

»  Inspect and replace faulty pumps or hoses regularly to minimize the potential of releases and
spills.

m  Check waste management areas for leaking containers or spills.

®  Repair leaking equipment including valves, lines, seals, or pumps promptly.
Training

®  Train staff pollution prevention measures and proper disposal methods.

»  Train employees and contractors proper spill containment and cleanup. The employee

should have the tools and knowledge to immediately begin cleaning up a spill if one should
oceur.

m  Train employees and subcontractors in proper hazardous waste management.

Spill Response and Prevention
® Refer to SC-11, Spill Prevention, Control & Cleanup.

= Keep your Spill Prevention Control and countermeasure (SPCC) plan up-to-date, and
implement accordingly.

®  Have spill cleanup materials readily available and in a known location.
»  Cleanup spills immediately and use dry methods if possible.
= Properly dispose of spill cleanup material.

= Vehicles transporting waste should have spill prevention equipment that can prevent spills
during transport. The spill prevention equipment includes:

- Vehicles equipped with baffles for liquid waste
- Trucks with sealed gates and spill guards for solid waste

Other Considerations
= Hazardous waste cannot be re-used or recycled; it must be disposed of by a licensed
hazardous waste hauler.

Requirements

Costs

= Capital and operation and maintenance costs will vary substantially depending on the size of
the facility and the types of waste handled. Costs should be low if there is an inventory
program in place.

Maintenance
= None except for maintaining equipment for material tracking program.
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Waste Handling & Disposal SC-34

Supplemental Information
Further Detail of the BMP
Land Treatment System

Minimize the runoff of polluted stormwater from land application of municipal waste on-site

by:

Choosing a site where slopes are under 6%, the soil is permeable, there is a low water
table, it is located away from wetlands or marshes, there is a closed drainage system.

Avoiding application of waste to the site when it is raining or when the ground is
saturated with water.

Growing vegetation on land disposal areas to stabilize soils and reduce the volume of
surface water runoff from the site.

Maintaining adequate barriers between the land application site and the receiving
waters. Planted strips are particularly good.

Using erosion control techniques such as mulching and matting, filter fences, straw
bales, diversion terracing, and sediment basins.

Performing routine maintenance to ensure the erosion control or site stabilization
measures are working.

References and Resources

King County Stormwater Pollution Control Manual - hitp://dnr.metroke.gov/wlr/dss/spem.htm

Orange County Stormwater Program
http://www.ocwatersheds.com/StormWater/swp_introduction.asp

Pollution from Surface Cleaning Folder. 1996. Bay Area Stormwater Management Agencies

Associations (BASMAA). On-line; http://www.basmaa.org
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SC-41 Building & Grounds Maintenance

m  Encourage use of Integrated Pest Management techniques for pest control.
m  Encourage proper onsite recycling of yard trimmings.
m  Recycle residual paints, solvents, lumber, and other material as much as possible.

Suggested Protocols

Pressure Washing of Buildings, Rooftops, and Other Large Objects

m In situations where soaps or detergents are used and the surrounding area is paved, pressure
washers must use a water collection device that enables collection of wash water and
associated solids. A sump pump, wet vacuum or similarly effective device must be used to
collect the runoff and loose materials. The collected runoff and solids must be disposed of

properly.

m If soaps or detergents are not used, and the surrounding area is paved, wash runoff does not
have to be collected but must be screened. Pressure washers must use filter fabric or some
other type of screen on the ground and/or in the catch basin to trap the particles in wash
water runoff.

m If you are pressure washing on a grassed area (with or without soap), runoff must be
dispersed as sheet flow as much as possible, rather than as a concentrated stream. The wash
runoff must remain on the grass and not drain to pavement.

Landscaping Activities

m  Dispose of grass clippings, leaves, sticks, or other collected vegetation as garbage, or by
composting. Do not dispose of collected vegetation into waterways or storm drainage
systems.

m  Use mulch or other erosion control measures on exposed soils.

Building Repair, Remodeling, and Construction

m Do not dump any toxic substance or liquid waste on the pavement, the ground, or toward a
storm drain.

m  Use ground or drop cloths underneath outdoor painting, scraping, and sandblasting work,
and properly dispose of collected material daily.

m  Use a ground cloth or oversized tub for activities such as paint mixing and tool cleaning.

m Clean paintbrushes and tools covered with water-based paints in sinks connected to sanitary
sewers or in portable containers that can be dumped into a sanitary sewer drain. Brushes
and tools covered with non-water-based paints, finishes, or other materials must be cleaned
in a manner that enables collection of used solvents (e.g., paint thinner, turpentine, etc.) for
recycling or proper disposal.

m  Use a storm drain cover, filter fabric, or similarly effective runoff control mechanism if dust,
grit, wash water, or other pollutants may escape the work area and enter a catch basin. This
is particularly necessary on rainy days. The containment device(s) must be in place at the
beginning of the work day, and accumulated dirty runoff and solids must be collected and
disposed of before removing the containment device(s) at the end of the work day.
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Building & Grounds Maintenance SC-41

If you need to de-water an excavation site, you may need to filter the water before
discharging to a catch basin or off-site. If directed off-site, you should direct the water
through hay bales and filter fabric or use other sediment filters or traps.

Store toxic material under cover during precipitation events and when not in use. A cover
would include tarps or other temporary cover material.

Mowing, Trimming, and Planting

Dispose of leaves, sticks, or other collected vegetation as garbage, by composting or at a
permitted landfill. Do not dispose of collected vegetation into waterways or storm drainage
systems.

Use mulch or other erosion control measures when soils are exposed.

Place temporarily stockpiled material away from watercourses and drain inlets, and berm or
cover stockpiles to prevent material releases to the storm drain system.

Consider an alternative approach when bailing out muddy water: do not put it in the storm
drain; pour over landscaped areas.

Use hand weeding where practical.

Fertilizer and Pesticide Management

Follow all federal, state, and local laws and regulations governing the use, storage, and
disposal of fertilizers and pesticides and training of applicators and pest control advisors.

Use less toxic pesticides that will do the job when applicable. Avoid use of copper-based
pesticides if possible.

Do not use pesticides if rain is expected.

Do not mix or prepare pesticides for application near storm drains.
Use the minimum amount needed for the job.

Calibrate fertilizer distributors to avoid excessive application.

Employ techniques to minimize off-target application (e.g., spray drift) of pesticides,
including consideration of alternative application techniques.

Apply pesticides only when wind speeds are low.
Fertilizers should be worked into the soil rather than dumped or broadcast onto the surface.
Irrigate slowly to prevent runoff and then only as much as is needed.

Clean pavement and sidewalk if fertilizer is spilled on these surfaces before applying
irrigation water.

Dispose of empty pesticide containers according to the instructions on the container label.
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SC-41 Building & Grounds Maintenance

m  Use up the pesticides. Rinse containers, and use rinse water as product. Dispose of unused
pesticide as hazardous waste.

m Implement storage requirements for pesticide products with guidance from the local fire
department and County Agricultural Commissioner. Provide secondary containment for
pesticides.

Inspection

m Inspect irrigation system periodically to ensure that the right amount of water i