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Introduction 

This Project-Specific WQMP for the Santa Ana Region has been prepared to help guide in documenting 

compliance for Gas Station, Convenience Store, and Carwash project in City of Beaumont. Below is 
a flowchart for the layout of this WQMP that will provide the steps required to document compliance.  

Below is a flowchart for the layout of this Template that will provide the steps required to document  
compliance.  
 

 
  

Section A

Project and Site 
Information

Section B

Optimize Site 
Utilization

Section C

Delineate Drainage 
Management Areas 

(DMAs)

Section G

Source Control 
BMPs

Section I

Operation, 
Maintenance, and 

Funding

Section F

Hydromodification

Section E

Alternative 
Compliance 

Section D

Implement LID 
BMPs

Section H

Construction Plan 
Checklist





- 4 - 
 

Table of Contents 
Section A: Project and Site Information........................................................................................................ 6 

A.1 Maps and Site Plans ............................................................................................................................ 6 

A.2 Receiving Waters ................................................................................................................................ 7 

A.3 Additional Permits/Approvals required for the Project: .................................................................... 7 

Section B: Optimize Site Utilization (LID Principles) ..................................................................................... 8 

Section C: Delineate Drainage Management Areas (DMAs) ......................................................................... 9 

Section D: Implement LID BMPs ................................................................................................................. 10 

D.1 Infiltration Applicability .................................................................................................................... 10 

D.2 Harvest and Use Assessment ............................................................................................................ 11 

D.3 Bioretention and Biotreatment Assessment .................................................................................... 13 

D.4 Feasibility Assessment Summaries ................................................................................................... 14 

D.5 LID BMP Sizing .................................................................................................................................. 15 

Section E: Alternative Compliance (LID Waiver Program) .......................................................................... 16 

Section F: Hydromodification ..................................................................................................................... 17 

F.1 Hydrologic Conditions of Concern (HCOC) Analysis .......................................................................... 17 

F.2 HCOC Mitigation ................................................................................................................................ 18 

Section G: Source Control BMPs ................................................................................................................. 20 

Section H: Construction Plan Checklist ....................................................................................................... 22 

Section I: Operation, Maintenance and Funding ........................................................................................ 23 

  



- 5 - 
 

 
List of Tables 
Table A.1 Identification of Receiving Waters ................................................................................................ 7 

Table A.2 Other Applicable Permits .............................................................................................................. 7 

Table C.1 DMA Classifications ....................................................................................................................... 9 

Table C.2 Type ‘A’, Self-Treating Areas ......................................................................................................... 9 

Table C.4 Type ‘C’, Areas that Drain to Self-Retaining Areas ........................................................................ 9 

Table C.5 Type ‘D’, Areas Draining to BMPs ................................................................................................. 9 

Table D.1 Infiltration Feasibility .................................................................................................................. 10 

Table D.2 LID Prioritization Summary Matrix ............................................................................................. 14 

Table D.3 DCV Calculations for LID BMPs ................................................................................................... 15 

Table F.1 Hydrologic Conditions of Concern Summary .............................................................................. 17 

Table G.1 Permanent and Operational Source Control Measures ............................................................. 20 

Table H.1 Construction Plan Cross-reference ............................................................................................. 22 

 

List of Appendices 
Appendix 1: Maps and Site Plans ................................................................................................................ 24 

Appendix 2: Construction Plans .................................................................................................................. 34 

Appendix 3: Soils Information ..................................................................................................................... 35 

Appendix 4: Historical Site Conditions ........................................................................................................ 36 

Appendix 5: LID Infeasibility ........................................................................................................................ 37 

Appendix 6: BMP Design Details ................................................................................................................. 38 

Appendix 7: Hydromodification .................................................................................................................. 45 

Appendix 8: Source Control ........................................................................................................................ 78 

Appendix 9: O&M ................................................................................................................................... - 88 - 

Appendix 10: Educational Materials ....................................................................................................... - 89 - 

 



- 6 -  

Section A: Project and Site Information 
Project consists of developing vacant land and constructing a gas station, convenience store, and 
carwash Site is designed to maintain natural drainage where feasible, which conveys stormwater from 
southeast to northwest with a mild slope, in both existing and developed conditions. This development 
utilizes grass lined swales and/or concrete v-ditches to convey water to catch basins. Each catch basin is 
equipped with a treatment control catch basin insert, stormwater is then conveyed via conduits that 
discharge into underground chambers designed to collect stormwater and allow infiltration of design 
capture volume of stormwater. Underground infiltration system is located on the northwest corner of 
site. Excess stormwater discharges from site through a curb face overflow conduit. 

 

PROJECT INFORMATION 
Type of Project: Commercial-Gas Station, Convenience Store, and Carwash 
Planning Area: Beaumont 
Community Name: City of Beaumont 
Development Name: Commercial-Gas Station, Convenience Store, and Carwash 
PROJECT LOCATION 
Latitude & Longitude (DMS): 33.9284, -116.9665 
Project Watershed and Sub-Watershed: Santa Ana; Santa Ana River, Reach 3 
Gross Acres: 1.2 +/- acres 
APN(s): 418-122-021, 418-160-006 

Map Book and Page No.: Map Book 6, Pages 16 and 17 of Maps, Records of San Bernardino County 

PROJECT CHARACTERISTICS 
Proposed or Potential Land Use(s) 
Proposed or Potential SIC Code(s) 
Area of Impervious Project Footprint (SF) 
Total Area of proposed Impervious Surfaces within the Project Limits (SF)/or Replacement 
Does the project consist of offsite road improvements? 
Does the project propose to construct unpaved roads? 
Is the project part of a larger common plan of development (phased project)? 

Commercial 
7542 
44523 
44523 

 Y 
Y  
Y  

 
 
 

 
N 
N 
N 

EXISTING SITE CHARACTERISTICS 
Total area of existing Impervious Surfaces within the project limits (SF) 
Is the project located within any MSHCP Criteria Cell? 
If so, identify the Cell number: 
Are there any natural hydrologic features on the project site? 
Is a Geotechnical Report attached? 
If no Geotech. Report, list the NRCS soils type(s) present on the site (A, B, C and/or D) 
What is the Water Quality Design Storm Depth for the project? 

0 
Y  

 
Y  

 Y 

 
0.845 

 
N 

 
N 
N 

A.1 Maps and Site Plans 
Appendix 1 includes a map of the local vicinity and existing site. In addition, WQMP Site Plan, located in 
Appendix 1, includes the following: 
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 Drainage Management Areas 
 Proposed Structural BMPs 
 Drainage Path 
 Drainage Infrastructure, Inlets, Overflows 

 Source Control BMPs 
 Buildings, Roof Lines, Downspouts 
 Impervious Surfaces 
 Standard Labeling 

 
A.2 Receiving Waters 
In order of upstream to downstream, the receiving waters that the project site is tributary to are as 
follows. A map of the receiving waters is included in Appendix 1. 

 
Table A.1 Identification of Receiving Waters 

 
Receiving Waters 

Hydrologic 
Unit 

EPA Approved 
303(d) List 
Impairments 

Designated 
Beneficial Uses 

Proximity to RARE 
Beneficial Use 

Potrero Creek 1807020201 N/A 
MUN, AGR, IND, POW, REC1, REC2, 
WARM, WILD, RARE 

N/A 

San Jacinto River 1807020202 N/A 
MUN, AGR, IND, POW, REC1, REC2, 
WARM, WILD, RARE 

N/A 

Canyon Lake (Railroad 
Canyon Reservoir) 

1807020203 
07 

Nutrients, 
Pathogens 

MUN, AGR, GWR, REC1, REC2, WARM, 
WILD 

N/A 

 
 
 

 
Lake Elsinore 

 
 

 
1807020203 

08 

Nutrients, 
Organic 
Enrichment/Low 
Dissolved 
Oxygen, PCBs; 
Sediment 
Toxicity, 
Unknown 
Toxicity 

 
 
 

 
REC1, REC2, WARM, WILD 

 
 
 

 
N/A 

 

 

A.3 Additional Permits/Approvals required for the Project: 
Table A.2 Other Applicable Permits 

Agency Permit Required 

State Department of Fish and Game, 1602 Streambed Alteration Agreement Y  N 

State Water Resources Control Board, Clean Water Act (CWA) Section 401 Water Quality Cert. Y  N 

US Army Corps of Engineers, CWA Section 404 Permit Y  N 

US Fish and Wildlife, Endangered Species Act Section 7 Biological Opinion Y  N 

Statewide Construction General Permit Coverage  Y N 

Statewide Industrial General Permit Coverage Y  N 

Western Riverside MSHCP Consistency Approval (e.g., JPR, DBESP) Y  N 

Other (please list in the space below as required) 
City of Beaumont Conditional Use Permit 
Caltrans Encroachment Permit 
City of Beaumont Grading Permit 

Y 
Y 
Y 
Y 

N 
N 
N 
N 

ESA – Burrowing Owl Survey Y  N 
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Section B: Optimize Site Utilization (LID Principles) 
This site will utilize permeability of onsite soils, therefore infiltration bmps will be feasible. LID principles 
utilized for this site will be a combination of source control and structural bmps. 

Source control bmps include roofs being conveyed to downspouts that convey and discharge water to 
vegetated swales where feasible and/or to drain inlets that will have filter systems installed for pre- 
treatment. Water will then be conveyed to underground detention chambers for infiltration. 

Site Optimization 

Does the project identify and preserve existing drainage patterns? If so, how? If not, why? 

Proposed drainage patterns are consistent with existing, where feasible. Unable to flow from north to 
south due to new structure located on the south. 

Does the project identify and protect existing vegetation? If so, how? If not, why? 

No existing vegetation to preserve. 

Does the project identify and preserve natural infiltration capacity? If so, how? If not, why? 

No, underground infiltration and proprietary treatements are not acceptable for this site. 

Does the project identify and minimize impervious area? If so, how? If not, why? 

Impervious areas will drain to landscaped areas or filtered catch basin inlets. Inlets where drainage is 
conveyed will be fitted with filter inserts as pre-treatment before entering Bio-retention Basins BMP. 

Does the project identify and disperse runoff to adjacent pervious areas? If so, how? If not, why? 

Yes, all hardscaped areas drain to landscaped areas where feasible and then treated by Bio-retention 
Planter with Underdrain, to improve water quality. 
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Section C: Delineate Drainage Management Areas 
(DMAs) 
Table C.1 DMA Classifications 

DMA Name or ID Surface Type(s) Area (Sq. Ft.) DMA Type 

1A Roof + Sidewalk 16,421.6 D 
1A Landscaped 2,874.4 D 
2A Roof + Sidewalk 22,780 D 
2A Landscaped 3,524.7 D 
3A Roof + Sidewalk 5,322 D 
3A Landscaped 1,724.5 D 
4D Landscaped 1,034 A 

 

 
Table C.2 Type ‘A’, Self-Treating Areas 

DMA Name or ID Area (Sq. Ft.) Stabilization Type Irrigation Type (if any) 

4D 1,034 Landscape N/A 
 

 
Table C.5 Type ‘D’, Areas Draining to BMPs 

DMA Name or ID BMP Name or ID 

1A Bioretention basin w/ Underdrains. B1 (Basin 1) 
2A Bioretention basin w/ Underdrains. B2 (Basin 2) 
3A Bioretention basin w/ Underdrains. B3 (Basin 3) 
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Section D: Implement LID BMPs 

D.1 Infiltration Applicability 
Is there an approved downstream ‘Highest and Best Use’ for stormwater runoff (ref: Chapter 2.4.4 of the 
WQMP Guidance Document)?        Y  N 

 
Geotechnical Report 

A Geotechnical Report is required by the City of Beaumont to confirm present and past site characteristics 
that may affect the use of Infiltration BMPs, see Appendix 3. 

Is this project classified as a small project consistent with the requirements of Chapter 2 of the WQMP 
Guidance Document?  Y  N 

Infiltration Feasibility 

Table D.1 Infiltration Feasibility 
Does the project site… YES NO 
…have any DMAs with a seasonal high groundwater mark shallower than 10 feet?  X 

If Yes, list affected DMAs:   

…have any DMAs located within 100 feet of a water supply well?  X 
If Yes, list affected DMAs:   

…have any areas identified by the geotechnical report as posing a public safety risk where infiltration of stormwater 
could have a negative impact? 

 X 

If Yes, list affected DMAs:   

…have measured in-situ infiltration rates of less than 1.6 inches / hour?  X 
If Yes, list affected DMAs:   

…have significant cut and/or fill conditions that would preclude in-situ testing of infiltration rates at the final 
infiltration surface? 

 X 

If Yes, list affected DMAs:   

…geotechnical report identify other site-specific factors that would preclude effective and safe infiltration?  X 
Describe here:   
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D.2 Harvest and Use Assessment 

The following conditions apply: 

☐ Reclaimed water will be used for the non-potable water demands for the project. 

☐ Downstream water rights may be impacted by Harvest and Use as approved by the Regional 
Board (verified with the City of Beaumont). 

☐ The Design Capture Volume will be addressed using Infiltration Only BMPs. (Harvest and Use 
BMPs are still encouraged, but are not required as the Design Capture Volume will be infiltrated 
or evapotranspired). 

☒ None of the above. 

Harvest and Use BMPs need not be assessed for the site.  

 

Irrigation Use Feasibility 

Step 1:  

 Total Area of Irrigated Landscape: 0.21 

 Type of Landscaping (Conservation Design or Active Turf): Active Turf 

Step 2:   

 Total Area of Impervious Surfaces: 1.02 

Step 3:  

 The project EIATIA factor: 1.1 

Step 4:   

 Minimum required irrigated area: 1.122 

Step 5:  

Minimum required irrigated area (Step 4) Available Irrigated Landscape (Step 1) 

1.122 0.21 
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Toilet Use Feasibility 

Step 1:  

 Projected Number of Daily Toilet Users: 100 

 Project Type: Commercial 

Step 2:   

 Total Area of Impervious Surfaces: 1.02 

Step 3:  

 The project TUTIA factor: 176 

Step 4:   

 Minimum number of toilet users: 179 

Step 5:  

Minimum required Toilet Users (Step 4) Projected number of toilet users (Step 1) 

179 100 

 

Other Non-Potable Use Feasibility 

N/A. 

Step 1:  

 Average Daily Demand: N/A 

Step 2:   

 Total Area of Impervious Surfaces: N/A 

Step 3:  

 The project factor: N/A 

Step 4:   

 Minimum required use: N/A 

Step 5:  

Minimum required non-potable use (Step 4) Projected average daily use (Step 1) 

N/A N/A 
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D.3 Bioretention and Biotreatment Assessment 

Other LID Bioretention and Biotreatment BMPs as described in Chapter 2.4.7 of the WQMP Guidance 
Document are feasible on nearly all development sites with sufficient advance planning. 

For the project, the following applies: 

☒ LID Bioretention/Biotreatment BMPs will be used for some or all DMAs of the project as noted 
below in Section D.4  

☐ A site-specific analysis demonstrating the technical infeasibility of all LID BMPs has been 
performed and is included in Appendix 5.  
 

☐ None of the above. 
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D.4 Feasibility Assessment Summaries 
 
Table D.2 LID Prioritization Summary Matrix 

DMA 
Name/ID 

LID BMP Hierarchy No LID 
(Alternative 
Compliance) 1. Infiltration 2. Harvest and use 3. Bioretention 4. Biotreatment 

1A      

2A      

3A      

 

 

Based on LID BMP Prioritization, for alternate BMPs situated in poor infiltration rate; Bio-retention Basins 

were selected as the most appropriate treatment BMPs.  
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D.5 LID BMP Sizing  

 
Table D.3 DCV Calculations for LID BMPs 

DMA 
Type/ID 

DMA 
Area 

(square 
feet) 

Post-Project 
Surface Type 

Effective 
Impervious 
Fraction, If 

DMA 
Runoff 
Factor 

DMA 
Areas x 
Runoff 
Factor 

Bioretention Basin 

 
 [A]  [B] [C] [A] x [C] 

D/3A 5322 Roof/Hardscape 1 0.89 4747.2 

Design 
Storm 
Depth 
(in) 

Design Capture 

Volume, VBMP 

(cubic feet) 

Proposed 
Volume 
on Plans 
(cubic 
feet) 

D/3B 1724.5 Landscape 0.3 0.23 388.3 

D/2A 22780 Concrete/Asphalt 1 0.89 20319.8 

D/2B 3524.7 Landscape 0.3 0.23 793.6 

D/1A 16421.6 Concrete/Asphalt 1 0.89 14647.5 

D/1B  2874.4  Landscape 0.3 0.23 647.2 

A/4A 1034 Landscape 0.3 0.23 232.8 

 AT = 

Σ[53681]  
 Σ= 

[41776] 
[0.85] [2959] =  

[D]x[E] 

12
 [3577] 

[B], [C] are obtained from Section 2.3.1 of the WQMP Guidance Document 

[E] is obtained from Exhibit A of the WQMP Guidance Document 

[G] is obtained from LID BMP design procedure sheet, placed in Appendix 6 

petersonjm
Highlight
Σ[53681]  
 Σ= 
[41776] 
[0.85] [2959] = 
[D]x[E] 
12
 [3577] 
[B], [C] are ob
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Section E: Alternative Compliance (LID Waiver Program) 

LID BMPs are expected to be feasible on virtually all projects. Where LID BMPs have been demonstrated 
to be infeasible as documented in Section D, other Treatment Control BMPs must be used (subject to 
confirmation of LID waiver approval by the Regional Board).  For the project, the following applies: 

☒ LID Principles and LID BMPs have been incorporated into the site design to fully address all 

Drainage Management Areas. No alternative compliance measures are required for this project 
and thus this Section is not required to be completed. 

- Or    - 

☐ The following Drainage Management Areas are unable to be addressed using LID BMPs. A site-
specific analysis demonstrating technical infeasibility of LID BMPs has been approved by the 
Regional Board and included in Appendix 5. Additionally, no downstream regional and/or sub-
regional LID BMPs exist or are available for use by the project. The alternative compliance 
measures on the following pages are being implemented to ensure that any pollutant loads 
expected to be discharged by not incorporating LID BMPs, are fully mitigated. 
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Section F: Hydromodification 

F.1 Hydrologic Conditions of Concern (HCOC) Analysis 

The project does not create a Hydrologic Condition of Concern, meeting/not meeting the criteria for HCOC 
Exemption as shown below: 

 

HCOC EXEMPTION 1: The Priority Development Project disturbs less than one acre. The City of 
Riverside has the discretio3 

to require a Project-Specific WQMP to address HCOCs on projects less than one acre on a case by case 
basis. The disturbed area calculation should include all disturbances associated with larger common 
plans of development. 

 

Does the project qualify for this HCOC Exemption?   Y  N 

 

HCOC EXEMPTION 2: The volume and time of concentration1 of storm water runoff for the post-
development condition is not significantly different from the pre-development condition for a 2-year 
return frequency storm (a difference of 5% or less is considered insignificant) using one of the 
following methods to calculate: 

• Riverside County Hydrology Manual 

• Technical Release 55 (TR-55): Urban Hydrology for Small Watersheds (NRCS 1986), or 
derivatives thereof, such as the Santa Barbara Urban Hydrograph Method 

• Other methods acceptable to the City of Riverside 
 

Does the project qualify for this HCOC Exemption?   Y  N 

Results included in Table F.1 below and hydrologic analysis included in Appendix 7. 

Table F.1 Hydrologic Conditions of Concern Summary 

 2 year – 24 hour 

Pre-condition Post-condition % Difference 

Time of 
Concentration 

   

Flow (CFS)    

Volume (Cubic Feet)    

1 Time of concentration is defined as the time after the beginning of the rainfall when all portions of the drainage basin 
are contributing to flow at the outlet. 
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HCOC EXEMPTION 3: All downstream conveyance channels to an adequate sump (Canyon Lake, 
Lake Elsinore, Santa Ana River) that will receive runoff from the project are engineered and 
regularly maintained to ensure design flow capacity; no sensitive stream habitat areas will be 
adversely affected; or are not identified on the Co-Permittees Hydromodification Sensitivity 
Maps. 

 

Does the project qualify for this HCOC Exemption?   Y  N 

 

F.2 HCOC Mitigation 

As an alternative to the HCOC Exemption Criteria above, HCOC criteria is considered mitigated if the 
project meets one of the following conditions, as indicated: 

 a. Additional LID BMPS are implemented onsite or offsite to mitigate potential erosion or habitat 
impacts as a result of HCOCs. This can be conducted by an evaluation of site-specific conditions 
utilizing accepted professional methodologies published by entities such as the California 
Stormwater Quality Association (CASQA), the Southern California Coastal Water Research Project 
(SCCRWP), or other Co-Permittee approved methodologies for site-specific HCOC analysis. 

 b. The project is developed consistent with an approved Watershed Action Plan that addresses 
HCOC in Receiving Waters. 

 c. Mimicking the pre-development hydrograph with the post-development hydrograph, for a 2-year 
return frequency storm. Generally, the hydrologic conditions of concern are not significant, if the 
post-development hydrograph is no more than 10% greater than pre-development hydrograph. 
In cases where excess volume cannot be infiltrated or captured and reused, discharge from the 
site must be limited to a flow rate no greater than 110% of the pre-development 2-year peak flow. 

  d. None of the above. 

 
The proposed project Bioretention Basins and Underground Detention are capable of all of the following:  
 
1. Releasing the post-development hydrograph for 2-year, 24-hour at flow rates less than or equal to the 
pre-development 2-year, 24-hour peak flow rates. 
2. Passing the 100-year storm event without damage to the BMP. 

3. Controlling outlet velocities such that downstream erosion and habitat loss are minimized.  

 
Supporting calculations can be found in the reference locations provided in Appendix 7 of this report. 
 
With proposed mitigation, this project is not potentially susceptible to hydromodification impacts, an 
HCOC does not exist and hydromodification does not need to be considered further 

 

Mimicking the pre-development hydrograph with the post-development hydrograph, for a 2-year return 
frequency storm. Generally, the hydrologic conditions of concern are not significant, if the post-
development hydrograph is no more than 10% greater than pre-development hydrograph. In cases 
where excess volume cannot be infiltrated or captured and reused, discharge from the site must be 
limited to a flow rate no greater than 110% of the pre-development 2-year peak flow.  
 

eaace
Line
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Based on the information provided above, this project meets the requirements of Condition C 
and will not create a hydrologic condition of concern in the proximate or downstream receiving waters. 
The post-development hydrograph for the 2-year, 24-hour rainfall event will be mitigated by the 
implementation of Site Design BMPs to limit discharges to a flow rate no greater than 110% of pre-
development 2-year flow. 
 

HCOC Mitigation: 
Drainage Area A = 1.23 Ac 

 
Storm Frequency Existing 

Q 2  (cfs) 
[1] 

Proposed 
Q 2  (cfs) 

Det. Basin 
Outlet 

Q 2  (cfs) [2] 

Different 
[2] – [1] 

(cfs) 

Different 
[2] – [1] 

(%) 
      

2-year 24-hour 0.133 0.316 0.104 -0.029 -22% 
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Section G: Source Control BMPs 

The following table identifies the potential sources of runoff pollutants for this project and specifies how 
they are addressed through permanent controls and operational BMPs: 

Table G.1 Permanent and Operational Source Control Measures 

Potential Sources of Runoff 
pollutants 

Permanent Structural Source 
Control BMPs 

Operational Source Control BMPs 

Storm Drain Inlets Stenciling should be maintained 
clear and legible. 

Routinely clean catch basin so as 
to maintain a level not to exceed 
40% full/capacity & dispose in 
accordance with local laws. 

Education of Property Owners, 

Tenants and Occupants on 

Stormwater BMPs (N1) 

 

See applicable operational BMPs 
in Fact Sheet SC-44, “Drainage 
System Maintenance,” in the 
CASQA Stormwater Quality 
Handbooks at 
www.cabmphandbooks.com 
Include the following in lease 
agreements: “Tenant shall not 
discharge or allow anyone to 
discharge anything to storm 
drains or store or deposit 
materials so as to create a 
potential discharge to storm 
 drains.” 
Developer/HOA to provide 
“Education of homeowners on 
Stormwater packet, which will 
also be included in the CC&Rs” 
and posted in HOA office. 

 

Sump Pump Stenciling shall be maintained 
clear and legible. 

Maintain area around sump 
pump and keep optimal 
operation by removing debris and 
sediment from entering pump & 
dispose waste in accordance with 
local laws. 

Trash Storage Area Maintain all signs, screens & 
covers. 

Keep area cleaned. 

Sidewalk & Parking Repair damaged sections & 
ensure clear flow lines, adjust or 
repair drainage structures. 

Keep area clean of trash & debris 
by sweeping and routine 
maintenance. Clean up all spills 
immediately. 

Landscape / Outdoor Pesticide 
Use 

Employ rain-trigger shutoff 

devices to prevent irrigation after 

precipitation. Design irrigation 

Maintain landscaping using 
minimum or no pesticides 

http://www.cabmphandbooks.com/
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system to each landscape area's 

specific water requirements. 
Irrigation System and Landscape 
Management (N3) 
See applicable operational BMPs 
in “What you should know 

for…..Landscape and Gardening” 

Bio-retention Basin areas BMP Maintenance (N4) 

Landscape maintenance crews 
shall regularly clean and remove 
landscape waste and litter on a 
weekly frequency. 
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Section H: Construction Plan Checklist 

Table H.1 Construction Plan Cross-reference 

BMP No. 
or ID 

BMP Identifier and Description Plan Sheet 
Number(s) 

Latitude / Longitude 

B1 Bioretention Basin w/ Underdrains 33.9284, -116.9665 

B2 Bioretention Basin w/ Underdrains  33.9284, -116.9665 

B3 Bioretention Basin w/ Underdrains  33.9284, -116.9665 
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Section I: Operation, Maintenance and Funding 

As required by the City of Riverside, the following Operation, Maintenance and Funding details are 
provided as summarized: 

1. A means to finance and implement facility maintenance in perpetuity, including replacement 
cost.  

2. Acceptance of responsibility for maintenance from the time the BMPs are constructed until 
responsibility for operation and maintenance is legally transferred. 

3. An outline of general maintenance requirements for the Stormwater BMPs selected. 

4. Figures delineating and designating pervious and impervious areas, location, and type of 
Stormwater BMP, and tables of pervious and impervious areas served by each facility. 

5. A separate list and location of self-retaining areas or areas addressed by LID Principles that do 
not require specialized O&M or inspections but will require typical landscape maintenance as 
noted in Chapter 5, pages 85-86, in the WQMP Guidance. 

See Appendix 9 for a detailed Stormwater BMP Operation and Maintenance Plan that sets forth a 
maintenance schedule for each of the Stormwater BMPs built on site, and an agreement assigning 
responsibility for maintenance and providing for inspections and certification. 

 

Maintenance Mechanism: Property Owner 

Will the proposed BMPs be maintained by a Home Owners’ Association (HOA) or Property Owners 
Association (POA)? 

 Y  N 
 

Project owner: 

JSI Property Holding, Inc. 
9484 Sherwood Drive 
Rancho Cucamonga, CA. 91737 

    
Telephone: (626) 224 -4636 
 
Contact person:  Lakhbir Sondh 
 
Email: jas_sondh@hotmail.com 

 

Operation and Maintenance Plan and Maintenance Mechanism is included in Appendix 9. Educational 
materials for those personnel that will be maintaining the proposed BMPs within this Project-Specific 
WQMP are included in Appendix 10. 
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Appendix 1:  Maps and Site Plans 
Location Map, WQMP Site Plan and Receiving Waters Map 
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Location Map (Aerial – Current Condition) 
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WQMP Site Plan
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Appendix 2:  Construction Plans 

Grading and Drainage Plans 

 



















RAINSTORE3 CUT SHEET
Underground “tank” storage for stormwater

1 of 1

InvisibleStructures.com 303-233-8383

Rainstore3 is a structure of thin-walled cylindrical columns injection molded of recycled resins of either high impact polypropylene (HIPP), or 
high density polyethylene (HDPE) plastic for strength, durability, and green industry beneÿt. For potable water storage, virgin plastic is used. 
Cylindersare 10cm (4”) diameter, 5mm(0.2” ) average wall thickness, 10 cm (4”) tall, and spaced 16.7 cm (4.6” ) apart. T-shaped beams connect 
the cylinders and resist external lateral soil/water pressure. Compression ÿttings between layers create a rigid structure for ease of transport 
and installation. Four archway openings in the bottom of each cylinder allow water to move freely throughout assembled columns. A single 
Rainstore 3 injection molded unit is comprised of 36 cylindrical columns that occupy one square meter (40”x 40”x 4”). A stack of 10 units will 
comprise one cubic meter (35.31 cubic feet), with approximately 250 gallons of net water storage. 

RS3 allows for water containment depths from 10 cm to 2.4 meters (4” to 94” or 7.9’ ). Standard depths of 0.5 m (1.6’ ),1m (3.2 ‘ ),1.5m (4.9’ ), 
and 2m (6.6’) are stocked and custom depths are also available. Side bumpers provide foolproof, accurate spacing. Structures may be moved 
by hand cart. A level compacted gravel base will insure proper alignment. RS3 withstands repeated freeze-thaw cycles, will not rust, break 
down, crack, is not a°ected by chemicals, extremes of pH, oils, salts, or fertilizers. Ethylene plastics havea projected service life in excess of 
100 years provided they are not exposed to UV light.

•	 Subsurface Water Storage--Detention, Retention 
•	 Water Reuse and Recycling 
•	 Process Water Storage--Heating and Cooling
•	 Combined Water Conveyance and Storage
•	 Energy Dissipation at Pipe Outfall
•	 Septic Leach Fields and Wetlands Treatment
•	 Dry Wells, Wet Vaults,and Cisterns

PRODUCT DESCRIPTION

APPLICATIONS INCLUDED

•	 Heavy LoadCapacity Above Chamber
•	 Maximum Excavationto Storage Efficiency
•	 94% Void Space
•	 Large Surface Area for Rapid Exfiltration
•	 Simple and Low Cost LinerMaterials
•	 Modular for Design Flexibility
•	 Rapid Installation

BENEFITS INCLUDED

Surface Pavement
Rainstore3 Cells

Geogrid

Base Course

Inlet Pipe

Sediment Filter

Outlet Pipe

Geotextile Filter Fabric

0.1 meter tall
(4 inches)

1 meter
(40 inches)

1 meter
(40 inches)

Volume = 0.1 cubic meter
	 (3.531 cubic feet)
	 25 gallons of net water storage

Weight = 14.0 lbs (30.87 kg)

ONE UNIT



RAINSTORE3 UNIT DETAIL
Single Rainstore3 Injection Molded Unit - Geometry and Dimensions

1 of 1

InvisibleStructures.com 303-233-8383

Not to Scale

1 meter (39.37 in)

0.1 meter (4in)
0.17 meter (6.6 in)

1 meter (39.37 in)

0.1 meter (4in)

0.06 meter (2.26in)
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RAINSTORE3 TECHNICAL SPECIFICATION 
DETENTION
Section 33 49 23.13 Underground Storm Drainage Water Retention Tanks
(Formerly 02630 Storm Drainage Containment & Reuse)

1 of 3

PART 1 - GENERAL

1.1 - GENERAL PROVISIONS

A. The Conditions of the Contract and all Sections of Division 1 are hereby made a part of this Section.

1.2 - DESCRIPTION OF WORK

A. Work Included:
1.	Provide excavation and base preparation per Geotechnical Engineer’s recommendations and/or as shown on drawings, to provide 

adequate support for project designs loads and safety from excavation sidewall collapse. See 2.2 Materials.
2.	Provide Rainstore3 system products including Rainstore3 units, geomembranes, geotextiles, geogrids, inlet and outlet pipe with 

connections and installation per the manufacturer’s instructions furnished under this section.
B. Related Work:

1.	Subgrade excavation preparation under Section 31 20 00 Earth Moving (02300 – Earthwork).
2.	Utilities and subsurface drainage - Section 33 40 00 Storm Drainage Utilites (02700 - Subsurface Drainage and Structures), as 

needed.

1.3 - QUALITY ASSURANCE

A.	Follow Section 01 33 23 Shop Drawings, Product Data, and Samples (01340 Shop Drawings, Product Data, and Samples) requirements.
B.	Installation: Performed only by skilled work people with satisfactory record of performance on pipe, chamber, or pond/landfill 		
 	 construction projects of comparable size and quality.

1.4 - SUBMITALS

A.	Submit manufacturer’s product data and installation instructions.
B.	Submit a 20 in x 20 in section of Rainstore3 product for review. Reviewed and accepted samples will be returned to the Contractor.
C.	Submit material certificates for geomembrane, geotextile, geogrid, base course and backfill materials.

1.5 - DELIVERY, STORAGE AND HANDLING

A.	Protect Rainstore3 cells from damage during delivery and store under tarp to protect from sunlight when time from delivery to 		
 	 installation exceeds one week. Storage should occur on smooth surfaces, free from dirt, mud and debris.
B.	Handling is to be performed with equipment appropriate to the size (height) of cells and site conditions, and may include, hand, 	  	
	 handcart, forklifts, extension lifts, small cranes, etc., with care given to minimize damage to spacer bars and surrounding cells.

1.5 - PROJECT CONDITIONS

A.	Review installation procedures and coordinate Rainstore3 work with other work affected, such as grading, excavation, utilities,  	
 	 construction access, erosion control to prevent all non-installation related construction traffic over the completed Rainstore3 
installation, especially with loads greater than design loads.

B.	Cold weather:
1.	Do not use frozen materials or materials mixed or coated with ice or front.
2.	Do not build on frozen work or wet, saturated or muddy subgrade.
3.	Care must be taken when handling geomembrane liner and Rainstore3 cells when air temperature is at 40 degrees or below as plastic 

becomes brittle.
C.	Protect partially completed Rainstore3 installation against damage from other construction traffic when work is in progress, and 

following completion of backfill, with highly visible construction tape, fencing, or other means until construction is complete.
D.	Protect adjacent work from damage during Rainstore3 installation.

PART 2 - PRODUCTS

2.1 - AVAILABILTIY

A.	Acceptable Manufacturer: Invisible Structures, Inc., which is located at: 3510 Himalaya Rd. Suite 200; Aurora, CO 80011; Tel: 303-233-
8383; Web: www.invisiblestructures.com.

B.	Substitutions: Not permitted.



2.2 - MATERIALS

A. Base of Excavation: Shall be smooth soil, level and free of lumps or debris. Compact to at least 90% or as required by Engineer. 		
	 Structural fill material may be used to amend the structural capacity of the soil, and should be placed on top of the geogrid layer if 		
	 needed. Materials that can not be stabilized by compaction, such as sand and/or drainage rock, should be avoided.
B. Geogrid: Use geogrid product, such as Tensar BX1200, or equal, to overlay the excavation floor, the assembled cells, and above the 		
	 completed liner, extending at least twice the width of side backfill, with geogrid joints overlapped by at least 12”.
C. Geotextile: Shall be non-woven PP or PET with a weight of at least 8 oz per square yard, appropriate for the soil type and depth 		
	 conditions, placed in two layers sandwiching the geomembrane on the floor of the excavation, the sides of the chamber, and chamber 	
	 top.
D. Rainstore3 Cells: Injection molded plastic units (layers) 1x1x0.1 m (Approximately 40”x40”x4”), (0.1 m3 each) assembled into vertical 		
	 columnar cell structures of variable height (custom for each project) with each layer consisting of hollow rings rising from a strong open 	
	 grid Unit weight = 6.4 kg (14.2 lb.), volume = 6% solid. DO NOT cut Rainstore3 Cells – Cells must be installed whole. Cutting of Rainstore3 	
	 is only permitted for installation of maintenance ports. DO NOT disassemble, reassemble, or reconfigure the height (stacks) of Rain		
	 store3. Stacks must be assembled at Invisible Structures manufacturing facility.
E. Side Backfill: Structural fill free from lumps and debris or any other sharp materials to backfill along the sides of the cellular structure, 	
	 taking care to compact with powered mechanical compactor, in lifts that do not exceed 12”, to provide a settlement free-surface over 	
	 the top and sides of the structure. Fill material should NOT consist of high percentage of clay or silt materials. Fill material should 		
	 increase in shear strength when compacted; thus, no drain rock or pure open-graded rock allowed.
F. Top Backfill: Use 12” minimum to 36” maximum depth of 3/4” minus sandy/gravel roadbase material (with fines less than 3%). If backfill 	
	 mixture must be custom mixed, use a ratio of 2 parts clean 3/4” drainage rock to 1 part clean sharp sand.
G. Utility Marker: Use metallic tape at corners of install to mark the area for future utility detection.

3.1 - INSPECTION

A.	Examine prepared excavation and conditions for smoothness, compaction and level. Do not start Rainstore3 installation until unsatis-
factory conditions are corrected. Check for presence of seasonal high water table, which must be kept at levels 3 feet below the bottom 
of the Rainstore3 structure at all times. Different municipalities have different regulations regarding the required distance between the 
bottom of an underground infiltration structure and the top of the seasonal high water table. Please check with your local regulations 
to ensure compliance.

B.	Installation constitutes acceptance of existing conditions and responsibility for satisfactory performance. If existing conditions are 
found unsatisfactory, contact Project Manager for resolution.

PART 3 - EXECUTION

3.2 - PREPARATION

A.	Place geogrid over prepared grade, with any joints overlapped by a minimum of 12”, extending over the entire excavation bottom.
B.	Place the geotextile fabric on the geogrid, extending the excess portion of the rolls up the sides of the excavated area. Overlap the geo-

textile joints 12” or per manufacturer’s recommendations.
C.	It is helpful to identify the outline of the Rainstore3 cell placement on the fabric, using spray paint or chalk line, to ensure squareness.
D.	The geotextile fabric will later be brought up and encompass all sides and the top of the Rainstore3 units.

3.3 - INSTALLATION

A.	Install Rainstore3 cells by placing side by side, with grid side down. Try to place sides of cells without damaged bumpers along outside 
of structure to resist backfill forces against fabric and liner materials. DO NOT cut Rainstore3 Cells – Cells must be installed whole. Cut-
ting of Rainstore3 is only permitted for installation of maintenance ports. DO NOT disassemble, reassemble, or reconfigure the height 
(stacks) of Rainstore3. Place metallic tape on top corners of install to mark the area for future utility detection. Place a layer of geogrid 
directly over the top of the cells to bridge columns and joints and provide a secure walking surface. Place geotextile fabric layer over the 
top and sides to prevent soil entry into the chamber. Take great care to avoid damage to fabric liner material during placement.

B.	After placement of Rainstore3 cells, bring liner material up the sides and over the top of the structure, overlapping or sealing joints 
per manufacturers recommendations. Fold excess fabric at corners to lay flat against sides of structure, securing folds and seams with 
staples or similar methods.

C.	Identify locations of inlet, outlet, inspection ports, and any other penetrations of the liner, securing pipe into prefabricated boots with 
stainless steel pipe clamps. Support pipe in trenches and during backfill operations to prevent damage to liner or pipe.

D.	With chambers greater than 1.2 meters (4 feet) deep, place piles of cover material over closed chamber top surface along the edge of 
the chamber to provide vertical load on perimeter cells. This will ensure compression of the columns and aid in resistance to side pres-
sures from backfill operations.

E.	Use a powered mechanical compactor to conduct backfill operations on structure sides with care to avoid damage to liner while provid-
ing required compaction forces to the top level of the structure.

F.	Place a geogrid layer over the top of the structure, extending beyond the outside edge of the excavation by at least 40”. Any joints must 
be overlapped by a minimum of 12”. 

G.	G. Place sufficient sandy gravel backfill material over geogrid to ensure support of design loads. Place cover backfill in 6” lifts and com-
pact with vibrating plates or walk-behind rollers (do not use drivable rolling compactors) to a minimum of 95%, with a minimum depth 
of 12” and a maximum depth of 36”. Take care to place backfill on top of structure and avoid damage to structure or liner, using low 
pressure tire or track vehicles.



H.	Ensure that all non-chamber construction traffic be kept away from the limits of excavation until the project is complete and final sur-
face materials are in place.

I.	 Place surfacing materials, such as groundcovers (no shrubs or trees), or paving materials over the structure with care to avoid displace-
ment of cover fill and damage to surrounding areas.

J.	 Any slopes creating additional overburden above the Rainstore3 system should be carefully located. The toe of said slope should be 10’ 
away from the closest edge of the Rainstore3 system. This will prevent any additional earth pressure on the Rainstore3 system. 

3.4 - MAINTANANCE 

A.	. Perform cleaning during the installation of work and upon completion of the Work. Remove from site all excess materials, debris, and 
equipment. Repair any damage to adjacent materials and surfaces resulting from installation of this work.

END OF SECTION

InvisibleStructures.com 303-233-8383

3 of 3
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Appendix 3:  Soils Information 

Geotechnical Study and Other Infiltration Testing Data 

 



 

3 Corporate Park, Suite 270, Irvine, California 92606 

Office (949) 221-0900  

Email: global@globalgeo.net 

 

 

 

 

 

September 7, 2023 

Project 7862-04 

 

Sondh Venture Inc.  

11768 Foothill Boulevard 

Rancho Cucamonga, California 91730 

 

Attention: Mr. Jaswinder Singh Sondh 

 

Subject:  Geotechnical Investigation Report Update 

  Proposed Developments – Gas Station and a Convenience Store 

  Northwest Corner of Pennsylvania Avenue and I-10 Freeway 

Beaumont, California 

 

References: a) Global Geo-Engineering, Inc. – Infiltration Rate, Proposed Developments – 

Gas Station and a Convenience Store, Northwest Corner of Pennsylvania 

Avenue and I-10 Freeway, Beaumont, California Project 7862-06 dated 

September 11 2018; 

 

b) Global Geo-Engineering, Inc. - Geotechnical Investigation Report Update, 

Proposed Developments – Gas Station and a Convenience Store, Northwest 

Corner of Pennsylvania Avenue and I-10 Freeway, Beaumont, California 

Project 7862-04 dated September 21, 2018. 

 

Dear Mr. Sondh:  

 

a) This letter provides an update to the referenced geotechnical investigation report dated 

September 21, 2018. 

 

b) We understand that the surface conditions have not changed significantly since the 

referenced report was prepared. 

 

c) We reviewed the Proposed Site Plan, Sheet Number AS-1.0 prepared by Karaki Western 

State Engineering dated September 23, 2021. The proposed improvements are same as 

before and will include: 

 

 i) a 3,400-ft
2
 Convenience store with an attached 1,292 ft

2
 Quick Serve Restaurant; 

 

 ii) a 3,504 ft
2
 Canopy; 

 

 iii) a 2,295 ft
2
carwash; 

 

 v) associated parking and driveway pavement. 

GLOBAL GEO-EGINEERING, INC. 



Sondh Venture Inc. 

September 7, 2023 

Project 7862-04 

Page 2 

d) However, the store, restaurant and the canopy have been re-oriented. The site plan is

attached.

e) The recommendations provided in the referenced report s remain applicable. Copies of the

report are enclosed in Appendix A and B.

f) Additional recommendations are provided below.

g) For seismic analysis of the proposed project in accordance with the ASCE 7-16 Standard,

we recommend the following:

ITEM VALUE 

Site Longitude (Decimal-degrees) -116.9664

Site Latitude (Decimal-degrees) 33.9280 

Site Class D 

Seismic Risk Category II 

Site Modified Peak Ground Acceleration, PGAM 0.831 

Mapped Spectral Response Acceleration-Short Period (0.2 Sec) - SS 1.856 

Mapped Spectral Response Acceleration-1 Second Period – S1 0.633 

Short Period Site Coefficient-Fa 1.0 

Long Period Site Coefficient Fv 1.7 

Adjusted Spectral Response Acceleration @ 0.2 Sec. Period (Sms) 1.856 

Adjusted Spectral Response Acceleration @ 1Sec.Period (Sm1) 1.076 

Design Spectral Response Acceleration @ 0.2 Sec. Period (SDs) 1.238 

Design Spectral Response Acceleration @ 1-Sec. Period (SD1) 0.717 

The opportunity to be of service is sincerely appreciated.  If you have any questions or if we can be 

of further assistance, please call. 

Very truly yours, 

GLOBAL GEO-ENGINEERING, INC. 

Mohan B. Upasani Kevin B. Young 

Principal Geotechnical Engineer Principal Engineering Geologist 

RGE 2301 CEG 2253 

(Exp. March 31, 2025)  (Exp. October 31, 2023) 

MBU:mbu 
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Enclosures: 

 

Terms and Conditions 

Proposed Site Plan        - Sheet AS-1.0 

Global Geo-Engineering, Inc. Report 7862-04 dated September 11, 2018 - Appendix A 

Global Geo-Engineering, Inc. Report 7862-04 dated September 21, 2018 - Appendix B   
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TERMS AND CONDITIONS  
 
Consultant shall serve Client by providing professional counsel and technical advice regarding subsurface conditions consistent with the scope of services agreed-to between 

the parties.  Consultant will use his professional judgment and will perform his services using that degree of care and skill ordinarily exercised under similar circumstances, by 

reputable foundation engineers and/or engineering geologists practicing in this or similar localities. 

 
 In assisting Client, the Consultant may include or rely on information and drawings prepared by others for the purpose of clarification, reference or bidding; 

however, by including the same, the Consultant assumes no responsibility for the information shown thereon and Client agrees that Consultant is not responsible for 

any defects in its services that result from reliance on the information and drawings prepared by others.  Consultant shall not be liable for any incorrect advice; 

judgment or decision based on any inaccurate information furnished by the Client or any third party, and Client will indemnify Consultant against claims, demands, 

or liability arising out of, or contribute to, by such information. 

 

 Unless otherwise negotiated in writing, Client agrees to limit any and all liability, claim for damages, cost of defense, or expenses to be levied against Consultant on 

account of design defect, error, omission, or professional negligence to a sum not to exceed ten thousand dollars or charged fees whichever is less.  Further, 

Client agrees to notify any construction contractor or subcontractor who may perform work in connection with any design, report, or study prepared by Consultant 

of such limitation of liability for design defects, errors, omissions, or professional negligence, and require as a condition precedent to their performing the work a 

like limitation of liability on their part as against the Consultant.  In the event the Client fails to obtain a like limitation of liability provision as to design defects, 

errors, omissions or professional negligence, any liability of the Client and Consultant to such contractor or subcontractor arising out of a negligence shall be 

allocated between Client and Consultant in such a manner that the aggregate liability of Consultant for such design defects to all parties, including the Client shall 

not exceed ten thousand dollars or charged fees whichever is less.  No warranty, expressed or implied of merchantability or fitness, is made or intended in 

connection with the work to be performed by Consultant or by the proposal for consulting or other services or by the furnishing of oral or written reports or findings 

made by Consultant. 

 

 The Client agrees, to the fullest extent permitted by law, to indemnify, defend and hold harmless the Consultant, its officers, directors, employees, agents and 

subconsultants from and against all claims, damages, liabilities or costs, including reasonable attorney’s fees and defense costs, of any nature whatsoever arising 

from or in connection with the Project to the extent that said claims, damages, liabilities or costs arise out of the work, services, or conduct of Client or Client’s 

contractors, subconsultants, or other third party not under Consultant’s control.  Client further agrees that the duty to defend set forth herein arises immediately and 

is not contingent on a finding of fault against Client or Client’s contractors, subconsultants, or other third parties.  Client shall not be obligated under this provision 

to indemnify Consultant for Consultant’s sole negligence or willful misconduct. 

 

 Client shall grant free access to the site for all necessary equipment and personnel and Client shall notify any and all possessors of the project site that Client has 

granted Consultant free access to the project site at no charge to Consultant unless expressly agreed to otherwise in writing.   

 

 If Client is not the property owner for the subject Project, Client agrees that it will notify the property owner of the terms of this agreement and obtain said property 

owner’s approval to the terms and conditions herein.  Should Client fail to obtain the property owner’s agreement as required herein, Client agrees to be solely 

responsible to Consultant for all damages, liabilities, costs, including litigation fees and costs, arising from such failure that exceed that limitation of Consultant’s 

liability herein. 

 

 Client shall locate for Consultant and shall assume responsibility for the accuracy of his representations as to the locations of all underground utilities and 

installations.  Consultant will not be responsible for damage to any such utilities or installation not so located. 

 

 Client and Consultant agree to waive claims against each other for consequential damages arising out of or relating to this agreement. Neither party to this 

agreement shall assign the contract without the express, written consent of the other party. 

 

 Consultant agrees to cover all open test holes and place a cover to carry a 200-pound load on each hole prior to leaving project site unattended.  Consultant agrees 

that all test holes will be backfilled upon completion of the job.  However, Client may request test holes to remain open after completion of Consultants work.  In 

the event Client agrees to pay for all costs associated with covering and backfilling said test holes at a later date, and Client shall indemnify, defend and hold 

harmless Consultant for all claims, demands and liabilities arising from his request, except for the sole negligence of the Consultant, to the extent permitted by law. 

 

 Consultant shall not be responsible for the general safety on the job or for the work of Client, other contractors and third parties.   

 

 Consultant shall be excused for any delay in completion of the contract caused by acts of God, acts of the Client or Client’s agent and/or contractors, inclement 

weather, labor trouble, acts of public utilities, public bodies, or inspectors, extra work, failure of Client to make payments promptly, or other contingencies 

unforeseen by Consultant and beyond reasonable control of the Consultant. 

 

 In the event that either party desires to terminate this contract prior to completion of the project, written notification of such intention to terminate must be tendered 

to the other party.  In the event Client notifies Consultant of such intention to terminate Consultant’s services prior to completion of the contract, Consultant 

reserves the right to complete such analysis and records as are necessary to place files in order, to dispose of samples, put equipment in order, and (where 

considered necessary to protect his professional reputation) to complete a report on the work performed to date.  In the event that Consultant incurs cost in Client’s 

termination of this Agreement, a termination charge to cover such cost shall be paid by Client.   

 

 If the Client is a corporation, the individual or individuals who sign or initial this Contract, on behalf of the Client, guarantee that Client will perform its duties under 

this Contract.  The individual or individuals so signing or initialing this Contract warrant that they are duly authorized agents of the Client. 

 

 Any notice required or permitted under this Contract may be given by ordinary mail at the address contained in this Contract, but such address may be changed by 

written notice given by one party to the other from time to time.  Notice shall be deemed received in the ordinary course of the mail.  This agreement shall be 

deemed to have been entered into the County of Orange, State of California.   

 

LIMITATIONS 
 

Our findings, interpretations, analyses, and recommendations are professional opinions, prepared and presented in accordance with generally accepted professional practices 

and are based on observation, laboratory data and our professional experience.  Consultant does not assume responsibility for the proper execution of the work by others by 

undertaking the services being provided to Client under this agreement and shall in no way be responsible for the deficiencies or defects in the work performed by others not 

under Consultant’s direct control.  No other warranty herein is expressed or implied.
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Appendix A 

 

Global Geo-Engineering, Inc. 

 

Infiltration Rate Report dated September 11, 2018
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Appendix B 

 

Global Geo-Engineering, Inc. 

 

Geotechnical Investigation Report dated September 21, 2018 
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Appendix 4:  Historical Site Conditions 

Phase I Environmental Site Assessment or Other Information on Past Site Use 
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Appendix 5:  LID Infeasibility 

LID Technical Infeasibility Analysis 
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Appendix 6:  BMP Design Details 

BMP Sizing, Design Details and other Supporting Documentation 
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Tabulation and Sizing Calculations 
 
BMPs Sizing Calculation: 

 
These calculations are based on approved methodologies within the currently active Municipal Separate 
Storm Sewer System (MS4) permits for Santa Ana River Watershed regions of Riverside County. All 
included BMP designs are sized based on the design capture volume, VBMP. However, there may be 
circumstances when flow based Treatment Control BMPs are utilized and therefore this section also 
includes the methodology for calculating the design flow rate, QBMP. 
  
Calculating VBMP: 

 
Volume based BMPs, including all of the BMPs in this report, are sized to capture and treat the design 
capture volume, VBMP. As the method for calculating and documenting the design capture volume varies 
by watershed. The watershed a particular project is within can be determined from the ‘Locate my 
Watershed’ tool available at: www.rcflood.org/npdes/. This project is within Santa Ana River watershed. 

 
In order to meet Regional Water Quality Control Board (RWQCB) requirements, in the Santa Ana River 
Watershed the design capture volume (VBMP) is based on capturing the volume of runoff generated from 
an 85th percentile, 24-hour storm event. Following the steps using the worksheet provided in the LID 
Handbook to calculate VBMP in the Santa Ana River Watershed.  
 
The Design Storm Depth (D85) is determined by locating the project site on the Isohyetal Map for the 
85th Percentile 24-hour Storm Event. For the Lake Elsinore area project D85 is 0.845 inches. See below 
Isohyetal Map. 
  

http://www.rcflood.org/npdes/
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BMP ID
1A

Company Name: Date: 7/25/2025
Designed by: County/City Case No.:

Enter the area tributary to this feature AT= 0.44 acres

Enter VBMP determined from Section 2.1 of this Handbook VBMP= 1,083 ft3

Depth of Soil Filter Media Layer dS = 3.0 ft

Top Width of Bioretention Facility, excluding curb wT = 9.0 ft

Total Effective Depth, dE

dE = 1.72 ft
     dE =  [(0.3) x dS + (0.4) x 1] + 0.5 dE = 1.80 ft

AM = 630 ft2

A= 883 ft2

Minimum Required Length of Bioretention Facility, L L = 70.0 ft

z = 4 :1

Diameter of Underdrain 6 inches

Longitudinal Slope of Site (3% maximum) 1 %

6" Check Dam Spacing 25 feet

Describe Vegetation: 
Notes: 

Legend:Bioretention Facility  - Design Procedure

Moment Engineering
E.A.

Design Volume

Calculated Cells

Natural Grasses

Bioretention Facility Surface Area

Side Slopes in Bioretention Facility

Required Entries

Minimum Surface Area, Am

     dE = (0.3) x dS + (0.4) x 1 - (0.7/wT) + 0.5

Type of Bioretention Facility Design

VBMP (ft3)
AM (ft2) = 

Proposed Surface Area
dE (ft)

Bioretention Facility Properties

Side slopes required (parallel to parking spaces or adjacent to walkways)

No side slopes required (perpendicular to parking space or Planter Boxes)

  Riverside County Best Management Practice Design Handbook
       JUNE 2010 



BMP ID
2A

Company Name: Date: 7/25/2025
Designed by: County/City Case No.:

Enter the area tributary to this feature AT= 0.6 acres

Enter VBMP determined from Section 2.1 of this Handbook VBMP= 1,512 ft3

Depth of Soil Filter Media Layer dS = 3.0 ft

Top Width of Bioretention Facility, excluding curb wT = 9.0 ft

Total Effective Depth, dE

dE = 1.72 ft
     dE =  [(0.3) x dS + (0.4) x 1] + 0.5 dE = 1.80 ft

AM = 878 ft2

A= 1,645 ft2

Minimum Required Length of Bioretention Facility, L L = 97.6 ft

z = 4 :1

Diameter of Underdrain 6 inches

Longitudinal Slope of Site (3% maximum) 1 %

6" Check Dam Spacing 25 feet

Describe Vegetation: 
Notes: 

Required Entries

Minimum Surface Area, Am

     dE = (0.3) x dS + (0.4) x 1 - (0.7/wT) + 0.5

Type of Bioretention Facility Design

VBMP (ft3)
AM (ft2) = 

Proposed Surface Area
dE (ft)

Bioretention Facility Properties

Legend:Bioretention Facility  - Design Procedure

Moment Engineering
E.A.

Design Volume

Calculated Cells

Natural Grasses

Bioretention Facility Surface Area

Side Slopes in Bioretention Facility

Side slopes required (parallel to parking spaces or adjacent to walkways)

No side slopes required (perpendicular to parking space or Planter Boxes)

  Riverside County Best Management Practice Design Handbook
       JUNE 2010 



BMP ID
3A

Company Name: Date: 7/25/2025
Designed by: County/City Case No.:

Enter the area tributary to this feature AT= 0.16 acres

Enter VBMP determined from Section 2.1 of this Handbook VBMP= 364 ft3

Depth of Soil Filter Media Layer dS = 3.0 ft

Top Width of Bioretention Facility, excluding curb wT = 9.0 ft

Total Effective Depth, dE

dE = 1.72 ft
     dE =  [(0.3) x dS + (0.4) x 1] + 0.5 dE = 1.80 ft

AM = 212 ft2

A= 935 ft2

Minimum Required Length of Bioretention Facility, L L = 23.6 ft

z = 4 :1

Diameter of Underdrain 6 inches

Longitudinal Slope of Site (3% maximum) 1 %

6" Check Dam Spacing 25 feet

Describe Vegetation: 
Notes: 

Legend:Bioretention Facility  - Design Procedure

Moment Engineering
E.A.

Design Volume

Calculated Cells

Natural Grasses

Bioretention Facility Surface Area

Side Slopes in Bioretention Facility

Required Entries

Minimum Surface Area, Am

     dE = (0.3) x dS + (0.4) x 1 - (0.7/wT) + 0.5

Type of Bioretention Facility Design

VBMP (ft3)
AM (ft2) = 

Proposed Surface Area
dE (ft)

Bioretention Facility Properties

Side slopes required (parallel to parking spaces or adjacent to walkways)

No side slopes required (perpendicular to parking space or Planter Boxes)

  Riverside County Best Management Practice Design Handbook
       JUNE 2010 
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Appendix 7:  Hydromodification 

Supporting Detail Relating to Hydrologic Conditions of Concern 

 

  



- 46 - 
 

 

The project site is within the Applicable Area and the downstream is potentially Susceptible Stream 

Channel, therefore HCOC mitigation were provided. 

Mimicking the pre-development hydrograph with the post-development hydrograph, for a 2-year return 
frequency storm. Generally, the hydrologic conditions of concern are not significant, if the post-
development hydrograph is no more than 10% greater than pre-development hydrograph. In cases 
where excess volume cannot be infiltrated or captured and reused, discharge from the site must be 
limited to a flow rate no greater than 110% of the pre-development 2-year peak flow.  
 
Based on the information provided above, this project meets the requirements of Condition C 
and will not create a hydrologic condition of concern in the proximate or downstream receiving waters. 
The post-development hydrograph for the 2-year, 24-hour rainfall event will be mitigated by the 
implementation of Site Design BMPs to limit discharges to a flow rate no greater than 110% of pre-
development 2-year flow. 
 

HCOC Mitigation: 
Drainage Area A = 1.23 Ac 

 
Storm Frequency Existing 

Q 2  (cfs) 
[1] 

Proposed 
Q 2  (cfs) 

Det. Basin 
Outlet 

Q 2  (cfs) [2] 

Different 
[2] – [1] 

(cfs) 

Different 
[2] – [1] 

(%) 
      

2-year 24-hour 0.133 0.316 0.104 -0.029 -22% 
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U n i t   H y d r o g r a p h    A n a l y s i s 

 

  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2008, Version 8.1 

   Study date  08/27/23 File: beau2pr242.out 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 ------------------------------------------------------------------------ 

 

 Riverside County Synthetic Unit Hydrology Method 

 RCFC & WCD Manual date - April 1978 

 

 

 Program License Serial Number 4029 

 

 --------------------------------------------------------------------- 

  English (in-lb) Input Units Used 

  English Rainfall Data (Inches) Input Values Used 

 

  English Units used in output format 

 

 

 

 --------------------------------------------------------------------- 

  

Beaumont – Pennsylvania Avenue & I-10 FWY 

 Inflow Hydrographs, Proposed Conditions    

 2-year 24-hour storm                                                                                   

  

  

 ------------------------------------------------------------------- 

Drainage Area =       1.23(Ac.)  =      0.002 Sq. Mi. 

 Drainage Area for Depth-Area Areal Adjustment =       1.23(Ac.)  =      0.002 Sq. Mi. 

 Length along longest watercourse =     379.00(Ft.) 

 Length along longest watercourse measured to centroid =     142.00(Ft.) 

 Length along longest watercourse =      0.072 Mi. 

 Length along longest watercourse measured to centroid =      0.027 Mi. 

 Difference in elevation =       2.70(Ft.) 

 Slope along watercourse =     37.6148 Ft./Mi. 

 Average Manning's 'N' = 0.018 

 Lag time =    0.020 Hr. 

 Lag time =     1.21 Min. 

 25% of lag time =     0.30 Min. 

 40% of lag time =     0.48 Min. 

 Unit time =     5.00 Min. 

 Duration of storm = 24 Hour(s) 

 User Entered Base Flow =     0.00(CFS) 

 

 2 YEAR Area rainfall data: 

 

 

 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 

         1.23         2.60          3.20 

 

 100 YEAR Area rainfall data: 

 

 

 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 

         1.23         6.40          7.87 

 

 STORM EVENT (YEAR) =    2.00 

 Area Averaged 2-Year Rainfall =    2.600(In) 

 Area Averaged 100-Year Rainfall =    6.400(In) 

 

 Point rain (area averaged) =    2.600(In) 

 Areal adjustment factor =  100.00 % 

 Adjusted average point rain =    2.600(In) 

 

 Sub-Area Data: 

 Area(Ac.)         Runoff Index   Impervious % 

      0.170           75.00         0.000 

      1.060           75.00         0.900 

  Total Area Entered =      1.23(Ac.) 
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 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 

 AMC2 AMC-1     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 

 75.0  57.0      0.501     0.000        0.501       0.138      0.069 

 75.0  57.0      0.501     0.900        0.095       0.862      0.082 

                                                          Sum (F) =   0.151 

 Area averaged mean soil loss (F) (In/Hr) =  0.151 

 Minimum soil loss rate ((In/Hr)) =  0.076 

 (for 24 hour storm duration) 

 Soil low loss rate (decimal) =   0.280 

 --------------------------------------------------------------------- 

 

   U n i t  H y d r o g r a p h  

    VALLEY S-Curve 

 -------------------------------------------------------------------- 

   Unit Hydrograph Data 

 --------------------------------------------------------------------- 

 Unit time period   Time % of lag   Distribution   Unit Hydrograph 

     (hrs)                           Graph %            (CFS) 

 --------------------------------------------------------------------- 

     1   0.083        413.145         65.970              0.818 

     2   0.167        826.290         34.030              0.422 

                               Sum = 100.000   Sum=       1.240 

----------------------------------------------------------------------- 

 

 

 The following loss rate calculations reflect use of the minimum calculated loss 

 rate subtracted from the Storm Rain to produce the maximum Effective Rain value 

 

  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 

       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 

   1   0.08     0.07      0.021       (  0.268)       0.006        0.015 

   2   0.17     0.07      0.021       (  0.267)       0.006        0.015 

   3   0.25     0.07      0.021       (  0.266)       0.006        0.015 

   4   0.33     0.10      0.031       (  0.265)       0.009        0.022 

   5   0.42     0.10      0.031       (  0.264)       0.009        0.022 

   6   0.50     0.10      0.031       (  0.263)       0.009        0.022 

   7   0.58     0.10      0.031       (  0.262)       0.009        0.022 

   8   0.67     0.10      0.031       (  0.261)       0.009        0.022 

   9   0.75     0.10      0.031       (  0.260)       0.009        0.022 

  10   0.83     0.13      0.042       (  0.259)       0.012        0.030 

  11   0.92     0.13      0.042       (  0.258)       0.012        0.030 

  12   1.00     0.13      0.042       (  0.257)       0.012        0.030 

  13   1.08     0.10      0.031       (  0.256)       0.009        0.022 

  14   1.17     0.10      0.031       (  0.255)       0.009        0.022 

  15   1.25     0.10      0.031       (  0.254)       0.009        0.022 

  16   1.33     0.10      0.031       (  0.253)       0.009        0.022 

  17   1.42     0.10      0.031       (  0.252)       0.009        0.022 

  18   1.50     0.10      0.031       (  0.251)       0.009        0.022 

  19   1.58     0.10      0.031       (  0.250)       0.009        0.022 

  20   1.67     0.10      0.031       (  0.249)       0.009        0.022 

  21   1.75     0.10      0.031       (  0.248)       0.009        0.022 

  22   1.83     0.13      0.042       (  0.247)       0.012        0.030 

  23   1.92     0.13      0.042       (  0.246)       0.012        0.030 

  24   2.00     0.13      0.042       (  0.245)       0.012        0.030 

  25   2.08     0.13      0.042       (  0.244)       0.012        0.030 

  26   2.17     0.13      0.042       (  0.243)       0.012        0.030 

  27   2.25     0.13      0.042       (  0.242)       0.012        0.030 

  28   2.33     0.13      0.042       (  0.241)       0.012        0.030 

  29   2.42     0.13      0.042       (  0.240)       0.012        0.030 

  30   2.50     0.13      0.042       (  0.239)       0.012        0.030 

  31   2.58     0.17      0.052       (  0.238)       0.015        0.037 

  32   2.67     0.17      0.052       (  0.237)       0.015        0.037 

  33   2.75     0.17      0.052       (  0.236)       0.015        0.037 

  34   2.83     0.17      0.052       (  0.235)       0.015        0.037 

  35   2.92     0.17      0.052       (  0.234)       0.015        0.037 

  36   3.00     0.17      0.052       (  0.233)       0.015        0.037 

  37   3.08     0.17      0.052       (  0.232)       0.015        0.037 

  38   3.17     0.17      0.052       (  0.231)       0.015        0.037 

  39   3.25     0.17      0.052       (  0.230)       0.015        0.037 

  40   3.33     0.17      0.052       (  0.229)       0.015        0.037 

  41   3.42     0.17      0.052       (  0.228)       0.015        0.037 

  42   3.50     0.17      0.052       (  0.227)       0.015        0.037 

  43   3.58     0.17      0.052       (  0.226)       0.015        0.037 
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  44   3.67     0.17      0.052       (  0.225)       0.015        0.037 

  45   3.75     0.17      0.052       (  0.224)       0.015        0.037 

  46   3.83     0.20      0.062       (  0.223)       0.017        0.045 

  47   3.92     0.20      0.062       (  0.222)       0.017        0.045 

  48   4.00     0.20      0.062       (  0.221)       0.017        0.045 

  49   4.08     0.20      0.062       (  0.221)       0.017        0.045 

  50   4.17     0.20      0.062       (  0.220)       0.017        0.045 

  51   4.25     0.20      0.062       (  0.219)       0.017        0.045 

  52   4.33     0.23      0.073       (  0.218)       0.020        0.052 

  53   4.42     0.23      0.073       (  0.217)       0.020        0.052 

  54   4.50     0.23      0.073       (  0.216)       0.020        0.052 

  55   4.58     0.23      0.073       (  0.215)       0.020        0.052 

  56   4.67     0.23      0.073       (  0.214)       0.020        0.052 

  57   4.75     0.23      0.073       (  0.213)       0.020        0.052 

  58   4.83     0.27      0.083       (  0.212)       0.023        0.060 

  59   4.92     0.27      0.083       (  0.211)       0.023        0.060 

  60   5.00     0.27      0.083       (  0.210)       0.023        0.060 

  61   5.08     0.20      0.062       (  0.209)       0.017        0.045 

  62   5.17     0.20      0.062       (  0.209)       0.017        0.045 

  63   5.25     0.20      0.062       (  0.208)       0.017        0.045 

  64   5.33     0.23      0.073       (  0.207)       0.020        0.052 

  65   5.42     0.23      0.073       (  0.206)       0.020        0.052 

  66   5.50     0.23      0.073       (  0.205)       0.020        0.052 

  67   5.58     0.27      0.083       (  0.204)       0.023        0.060 

  68   5.67     0.27      0.083       (  0.203)       0.023        0.060 

  69   5.75     0.27      0.083       (  0.202)       0.023        0.060 

  70   5.83     0.27      0.083       (  0.201)       0.023        0.060 

  71   5.92     0.27      0.083       (  0.200)       0.023        0.060 

  72   6.00     0.27      0.083       (  0.200)       0.023        0.060 

  73   6.08     0.30      0.094       (  0.199)       0.026        0.067 

  74   6.17     0.30      0.094       (  0.198)       0.026        0.067 

  75   6.25     0.30      0.094       (  0.197)       0.026        0.067 

  76   6.33     0.30      0.094       (  0.196)       0.026        0.067 

  77   6.42     0.30      0.094       (  0.195)       0.026        0.067 

  78   6.50     0.30      0.094       (  0.194)       0.026        0.067 

  79   6.58     0.33      0.104       (  0.193)       0.029        0.075 

  80   6.67     0.33      0.104       (  0.192)       0.029        0.075 

  81   6.75     0.33      0.104       (  0.192)       0.029        0.075 

  82   6.83     0.33      0.104       (  0.191)       0.029        0.075 

  83   6.92     0.33      0.104       (  0.190)       0.029        0.075 

  84   7.00     0.33      0.104       (  0.189)       0.029        0.075 

  85   7.08     0.33      0.104       (  0.188)       0.029        0.075 

  86   7.17     0.33      0.104       (  0.187)       0.029        0.075 

  87   7.25     0.33      0.104       (  0.186)       0.029        0.075 

  88   7.33     0.37      0.114       (  0.186)       0.032        0.082 

  89   7.42     0.37      0.114       (  0.185)       0.032        0.082 

  90   7.50     0.37      0.114       (  0.184)       0.032        0.082 

  91   7.58     0.40      0.125       (  0.183)       0.035        0.090 

  92   7.67     0.40      0.125       (  0.182)       0.035        0.090 

  93   7.75     0.40      0.125       (  0.181)       0.035        0.090 

  94   7.83     0.43      0.135       (  0.181)       0.038        0.097 

  95   7.92     0.43      0.135       (  0.180)       0.038        0.097 

  96   8.00     0.43      0.135       (  0.179)       0.038        0.097 

  97   8.08     0.50      0.156       (  0.178)       0.044        0.112 

  98   8.17     0.50      0.156       (  0.177)       0.044        0.112 

  99   8.25     0.50      0.156       (  0.176)       0.044        0.112 

 100   8.33     0.50      0.156       (  0.176)       0.044        0.112 

 101   8.42     0.50      0.156       (  0.175)       0.044        0.112 

 102   8.50     0.50      0.156       (  0.174)       0.044        0.112 

 103   8.58     0.53      0.166       (  0.173)       0.047        0.120 

 104   8.67     0.53      0.166       (  0.172)       0.047        0.120 

 105   8.75     0.53      0.166       (  0.171)       0.047        0.120 

 106   8.83     0.57      0.177       (  0.171)       0.050        0.127 

 107   8.92     0.57      0.177       (  0.170)       0.050        0.127 

 108   9.00     0.57      0.177       (  0.169)       0.050        0.127 

 109   9.08     0.63      0.198       (  0.168)       0.055        0.142 

 110   9.17     0.63      0.198       (  0.167)       0.055        0.142 

 111   9.25     0.63      0.198       (  0.167)       0.055        0.142 

 112   9.33     0.67      0.208       (  0.166)       0.058        0.150 

 113   9.42     0.67      0.208       (  0.165)       0.058        0.150 

 114   9.50     0.67      0.208       (  0.164)       0.058        0.150 

 115   9.58     0.70      0.218       (  0.164)       0.061        0.157 

 116   9.67     0.70      0.218       (  0.163)       0.061        0.157 

 117   9.75     0.70      0.218       (  0.162)       0.061        0.157 
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 118   9.83     0.73      0.229       (  0.161)       0.064        0.165 

 119   9.92     0.73      0.229       (  0.160)       0.064        0.165 

 120  10.00     0.73      0.229       (  0.160)       0.064        0.165 

 121  10.08     0.50      0.156       (  0.159)       0.044        0.112 

 122  10.17     0.50      0.156       (  0.158)       0.044        0.112 

 123  10.25     0.50      0.156       (  0.157)       0.044        0.112 

 124  10.33     0.50      0.156       (  0.157)       0.044        0.112 

 125  10.42     0.50      0.156       (  0.156)       0.044        0.112 

 126  10.50     0.50      0.156       (  0.155)       0.044        0.112 

 127  10.58     0.67      0.208       (  0.154)       0.058        0.150 

 128  10.67     0.67      0.208       (  0.154)       0.058        0.150 

 129  10.75     0.67      0.208       (  0.153)       0.058        0.150 

 130  10.83     0.67      0.208       (  0.152)       0.058        0.150 

 131  10.92     0.67      0.208       (  0.151)       0.058        0.150 

 132  11.00     0.67      0.208       (  0.151)       0.058        0.150 

 133  11.08     0.63      0.198       (  0.150)       0.055        0.142 

 134  11.17     0.63      0.198       (  0.149)       0.055        0.142 

 135  11.25     0.63      0.198       (  0.148)       0.055        0.142 

 136  11.33     0.63      0.198       (  0.148)       0.055        0.142 

 137  11.42     0.63      0.198       (  0.147)       0.055        0.142 

 138  11.50     0.63      0.198       (  0.146)       0.055        0.142 

 139  11.58     0.57      0.177       (  0.145)       0.050        0.127 

 140  11.67     0.57      0.177       (  0.145)       0.050        0.127 

 141  11.75     0.57      0.177       (  0.144)       0.050        0.127 

 142  11.83     0.60      0.187       (  0.143)       0.052        0.135 

 143  11.92     0.60      0.187       (  0.143)       0.052        0.135 

 144  12.00     0.60      0.187       (  0.142)       0.052        0.135 

 145  12.08     0.83      0.260       (  0.141)       0.073        0.187 

 146  12.17     0.83      0.260       (  0.140)       0.073        0.187 

 147  12.25     0.83      0.260       (  0.140)       0.073        0.187 

 148  12.33     0.87      0.270       (  0.139)       0.076        0.195 

 149  12.42     0.87      0.270       (  0.138)       0.076        0.195 

 150  12.50     0.87      0.270       (  0.138)       0.076        0.195 

 151  12.58     0.93      0.291       (  0.137)       0.082        0.210 

 152  12.67     0.93      0.291       (  0.136)       0.082        0.210 

 153  12.75     0.93      0.291       (  0.136)       0.082        0.210 

 154  12.83     0.97      0.302       (  0.135)       0.084        0.217 

 155  12.92     0.97      0.302       (  0.134)       0.084        0.217 

 156  13.00     0.97      0.302       (  0.133)       0.084        0.217 

 157  13.08     1.13      0.354       (  0.133)       0.099        0.255 

 158  13.17     1.13      0.354       (  0.132)       0.099        0.255 

 159  13.25     1.13      0.354       (  0.131)       0.099        0.255 

 160  13.33     1.13      0.354       (  0.131)       0.099        0.255 

 161  13.42     1.13      0.354       (  0.130)       0.099        0.255 

 162  13.50     1.13      0.354       (  0.129)       0.099        0.255 

 163  13.58     0.77      0.239       (  0.129)       0.067        0.172 

 164  13.67     0.77      0.239       (  0.128)       0.067        0.172 

 165  13.75     0.77      0.239       (  0.128)       0.067        0.172 

 166  13.83     0.77      0.239       (  0.127)       0.067        0.172 

 167  13.92     0.77      0.239       (  0.126)       0.067        0.172 

 168  14.00     0.77      0.239       (  0.126)       0.067        0.172 

 169  14.08     0.90      0.281       (  0.125)       0.079        0.202 

 170  14.17     0.90      0.281       (  0.124)       0.079        0.202 

 171  14.25     0.90      0.281       (  0.124)       0.079        0.202 

 172  14.33     0.87      0.270       (  0.123)       0.076        0.195 

 173  14.42     0.87      0.270       (  0.122)       0.076        0.195 

 174  14.50     0.87      0.270       (  0.122)       0.076        0.195 

 175  14.58     0.87      0.270       (  0.121)       0.076        0.195 

 176  14.67     0.87      0.270       (  0.121)       0.076        0.195 

 177  14.75     0.87      0.270       (  0.120)       0.076        0.195 

 178  14.83     0.83      0.260       (  0.119)       0.073        0.187 

 179  14.92     0.83      0.260       (  0.119)       0.073        0.187 

 180  15.00     0.83      0.260       (  0.118)       0.073        0.187 

 181  15.08     0.80      0.250       (  0.117)       0.070        0.180 

 182  15.17     0.80      0.250       (  0.117)       0.070        0.180 

 183  15.25     0.80      0.250       (  0.116)       0.070        0.180 

 184  15.33     0.77      0.239       (  0.116)       0.067        0.172 

 185  15.42     0.77      0.239       (  0.115)       0.067        0.172 

 186  15.50     0.77      0.239       (  0.114)       0.067        0.172 

 187  15.58     0.63      0.198       (  0.114)       0.055        0.142 

 188  15.67     0.63      0.198       (  0.113)       0.055        0.142 

 189  15.75     0.63      0.198       (  0.113)       0.055        0.142 

 190  15.83     0.63      0.198       (  0.112)       0.055        0.142 

 191  15.92     0.63      0.198       (  0.112)       0.055        0.142 
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 192  16.00     0.63      0.198       (  0.111)       0.055        0.142 

 193  16.08     0.13      0.042       (  0.110)       0.012        0.030 

 194  16.17     0.13      0.042       (  0.110)       0.012        0.030 

 195  16.25     0.13      0.042       (  0.109)       0.012        0.030 

 196  16.33     0.13      0.042       (  0.109)       0.012        0.030 

 197  16.42     0.13      0.042       (  0.108)       0.012        0.030 

 198  16.50     0.13      0.042       (  0.108)       0.012        0.030 

 199  16.58     0.10      0.031       (  0.107)       0.009        0.022 

 200  16.67     0.10      0.031       (  0.107)       0.009        0.022 

 201  16.75     0.10      0.031       (  0.106)       0.009        0.022 

 202  16.83     0.10      0.031       (  0.105)       0.009        0.022 

 203  16.92     0.10      0.031       (  0.105)       0.009        0.022 

 204  17.00     0.10      0.031       (  0.104)       0.009        0.022 

 205  17.08     0.17      0.052       (  0.104)       0.015        0.037 

 206  17.17     0.17      0.052       (  0.103)       0.015        0.037 

 207  17.25     0.17      0.052       (  0.103)       0.015        0.037 

 208  17.33     0.17      0.052       (  0.102)       0.015        0.037 

 209  17.42     0.17      0.052       (  0.102)       0.015        0.037 

 210  17.50     0.17      0.052       (  0.101)       0.015        0.037 

 211  17.58     0.17      0.052       (  0.101)       0.015        0.037 

 212  17.67     0.17      0.052       (  0.100)       0.015        0.037 

 213  17.75     0.17      0.052       (  0.100)       0.015        0.037 

 214  17.83     0.13      0.042       (  0.099)       0.012        0.030 

 215  17.92     0.13      0.042       (  0.099)       0.012        0.030 

 216  18.00     0.13      0.042       (  0.098)       0.012        0.030 

 217  18.08     0.13      0.042       (  0.098)       0.012        0.030 

 218  18.17     0.13      0.042       (  0.097)       0.012        0.030 

 219  18.25     0.13      0.042       (  0.097)       0.012        0.030 

 220  18.33     0.13      0.042       (  0.096)       0.012        0.030 

 221  18.42     0.13      0.042       (  0.096)       0.012        0.030 

 222  18.50     0.13      0.042       (  0.095)       0.012        0.030 

 223  18.58     0.10      0.031       (  0.095)       0.009        0.022 

 224  18.67     0.10      0.031       (  0.095)       0.009        0.022 

 225  18.75     0.10      0.031       (  0.094)       0.009        0.022 

 226  18.83     0.07      0.021       (  0.094)       0.006        0.015 

 227  18.92     0.07      0.021       (  0.093)       0.006        0.015 

 228  19.00     0.07      0.021       (  0.093)       0.006        0.015 

 229  19.08     0.10      0.031       (  0.092)       0.009        0.022 

 230  19.17     0.10      0.031       (  0.092)       0.009        0.022 

 231  19.25     0.10      0.031       (  0.091)       0.009        0.022 

 232  19.33     0.13      0.042       (  0.091)       0.012        0.030 

 233  19.42     0.13      0.042       (  0.091)       0.012        0.030 

 234  19.50     0.13      0.042       (  0.090)       0.012        0.030 

 235  19.58     0.10      0.031       (  0.090)       0.009        0.022 

 236  19.67     0.10      0.031       (  0.089)       0.009        0.022 

 237  19.75     0.10      0.031       (  0.089)       0.009        0.022 

 238  19.83     0.07      0.021       (  0.089)       0.006        0.015 

 239  19.92     0.07      0.021       (  0.088)       0.006        0.015 

 240  20.00     0.07      0.021       (  0.088)       0.006        0.015 

 241  20.08     0.10      0.031       (  0.087)       0.009        0.022 

 242  20.17     0.10      0.031       (  0.087)       0.009        0.022 

 243  20.25     0.10      0.031       (  0.087)       0.009        0.022 

 244  20.33     0.10      0.031       (  0.086)       0.009        0.022 

 245  20.42     0.10      0.031       (  0.086)       0.009        0.022 

 246  20.50     0.10      0.031       (  0.086)       0.009        0.022 

 247  20.58     0.10      0.031       (  0.085)       0.009        0.022 

 248  20.67     0.10      0.031       (  0.085)       0.009        0.022 

 249  20.75     0.10      0.031       (  0.084)       0.009        0.022 

 250  20.83     0.07      0.021       (  0.084)       0.006        0.015 

 251  20.92     0.07      0.021       (  0.084)       0.006        0.015 

 252  21.00     0.07      0.021       (  0.083)       0.006        0.015 

 253  21.08     0.10      0.031       (  0.083)       0.009        0.022 

 254  21.17     0.10      0.031       (  0.083)       0.009        0.022 

 255  21.25     0.10      0.031       (  0.082)       0.009        0.022 

 256  21.33     0.07      0.021       (  0.082)       0.006        0.015 

 257  21.42     0.07      0.021       (  0.082)       0.006        0.015 

 258  21.50     0.07      0.021       (  0.082)       0.006        0.015 

 259  21.58     0.10      0.031       (  0.081)       0.009        0.022 

 260  21.67     0.10      0.031       (  0.081)       0.009        0.022 

 261  21.75     0.10      0.031       (  0.081)       0.009        0.022 

 262  21.83     0.07      0.021       (  0.080)       0.006        0.015 

 263  21.92     0.07      0.021       (  0.080)       0.006        0.015 

 264  22.00     0.07      0.021       (  0.080)       0.006        0.015 

 265  22.08     0.10      0.031       (  0.080)       0.009        0.022 



- 52 - 
 

 266  22.17     0.10      0.031       (  0.079)       0.009        0.022 

 267  22.25     0.10      0.031       (  0.079)       0.009        0.022 

 268  22.33     0.07      0.021       (  0.079)       0.006        0.015 

 269  22.42     0.07      0.021       (  0.079)       0.006        0.015 

 270  22.50     0.07      0.021       (  0.078)       0.006        0.015 

 271  22.58     0.07      0.021       (  0.078)       0.006        0.015 

 272  22.67     0.07      0.021       (  0.078)       0.006        0.015 

 273  22.75     0.07      0.021       (  0.078)       0.006        0.015 

 274  22.83     0.07      0.021       (  0.077)       0.006        0.015 

 275  22.92     0.07      0.021       (  0.077)       0.006        0.015 

 276  23.00     0.07      0.021       (  0.077)       0.006        0.015 

 277  23.08     0.07      0.021       (  0.077)       0.006        0.015 

 278  23.17     0.07      0.021       (  0.077)       0.006        0.015 

 279  23.25     0.07      0.021       (  0.077)       0.006        0.015 

 280  23.33     0.07      0.021       (  0.076)       0.006        0.015 

 281  23.42     0.07      0.021       (  0.076)       0.006        0.015 

 282  23.50     0.07      0.021       (  0.076)       0.006        0.015 

 283  23.58     0.07      0.021       (  0.076)       0.006        0.015 

 284  23.67     0.07      0.021       (  0.076)       0.006        0.015 

 285  23.75     0.07      0.021       (  0.076)       0.006        0.015 

 286  23.83     0.07      0.021       (  0.076)       0.006        0.015 

 287  23.92     0.07      0.021       (  0.076)       0.006        0.015 

 288  24.00     0.07      0.021       (  0.076)       0.006        0.015 

   (Loss Rate Not Used) 

     Sum =     100.0                                   Sum =    22.5 

 Flood volume = Effective rainfall      1.87(In) 

  times area       1.2(Ac.)/[(In)/(Ft.)] =       0.2(Ac.Ft) 

 Total soil loss =      0.73(In) 

 Total soil loss =     0.075(Ac.Ft) 

 Total rainfall =      2.60(In) 

 Flood volume =        8358.3 Cubic Feet 

 Total soil loss =        3250.4 Cubic Feet 

 -------------------------------------------------------------------- 

  Peak flow rate of this hydrograph =      0.316(CFS) 

 -------------------------------------------------------------------- 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

                     24 - H O U R    S T O R M 

                R u n o f f      H y d r o g r a p h 

 -------------------------------------------------------------------- 

             Hydrograph in   5   Minute intervals ((CFS)) 

 

 -------------------------------------------------------------------- 

  Time(h+m) Volume Ac.Ft   Q(CFS)  0        2.5       5.0       7.5      10.0 

  ----------------------------------------------------------------------- 

    0+ 5       0.0001      0.01  Q         |         |         |         |  

    0+10       0.0002      0.02  Q         |         |         |         |  

    0+15       0.0003      0.02  Q         |         |         |         |  

    0+20       0.0005      0.02  Q         |         |         |         |  

    0+25       0.0007      0.03  Q         |         |         |         |  

    0+30       0.0009      0.03  Q         |         |         |         |  

    0+35       0.0011      0.03  Q         |         |         |         |  

    0+40       0.0013      0.03  Q         |         |         |         |  

    0+45       0.0015      0.03  Q         |         |         |         |  

    0+50       0.0017      0.03  Q         |         |         |         |  

    0+55       0.0020      0.04  Q         |         |         |         |  

    1+ 0       0.0022      0.04  Q         |         |         |         |  

    1+ 5       0.0024      0.03  Q         |         |         |         |  

    1+10       0.0026      0.03  Q         |         |         |         |  

    1+15       0.0028      0.03  Q         |         |         |         |  

    1+20       0.0030      0.03  Q         |         |         |         |  

    1+25       0.0032      0.03  Q         |         |         |         |  

    1+30       0.0034      0.03  Q         |         |         |         |  

    1+35       0.0036      0.03  Q         |         |         |         |  

    1+40       0.0038      0.03  Q         |         |         |         |  

    1+45       0.0040      0.03  Q         |         |         |         |  

    1+50       0.0042      0.03  Q         |         |         |         |  

    1+55       0.0045      0.04  Q         |         |         |         |  

    2+ 0       0.0047      0.04  Q         |         |         |         |  

    2+ 5       0.0050      0.04  QV        |         |         |         |  

    2+10       0.0052      0.04  QV        |         |         |         |  

    2+15       0.0055      0.04  QV        |         |         |         |  

    2+20       0.0057      0.04  QV        |         |         |         |  

    2+25       0.0060      0.04  QV        |         |         |         |  

    2+30       0.0062      0.04  QV        |         |         |         |  
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    2+35       0.0065      0.04  QV        |         |         |         |  

    2+40       0.0069      0.05  QV        |         |         |         |  

    2+45       0.0072      0.05  QV        |         |         |         |  

    2+50       0.0075      0.05  QV        |         |         |         |  

    2+55       0.0078      0.05  QV        |         |         |         |  

    3+ 0       0.0081      0.05  QV        |         |         |         |  

    3+ 5       0.0085      0.05  QV        |         |         |         |  

    3+10       0.0088      0.05  QV        |         |         |         |  

    3+15       0.0091      0.05  QV        |         |         |         |  

    3+20       0.0094      0.05  QV        |         |         |         |  

    3+25       0.0097      0.05  Q V       |         |         |         |  

    3+30       0.0101      0.05  Q V       |         |         |         |  

    3+35       0.0104      0.05  Q V       |         |         |         |  

    3+40       0.0107      0.05  Q V       |         |         |         |  

    3+45       0.0110      0.05  Q V       |         |         |         |  

    3+50       0.0114      0.05  Q V       |         |         |         |  

    3+55       0.0118      0.06  Q V       |         |         |         |  

    4+ 0       0.0121      0.06  Q V       |         |         |         |  

    4+ 5       0.0125      0.06  Q V       |         |         |         |  

    4+10       0.0129      0.06  Q V       |         |         |         |  

    4+15       0.0133      0.06  Q V       |         |         |         |  

    4+20       0.0137      0.06  Q V       |         |         |         |  

    4+25       0.0142      0.07  Q V       |         |         |         |  

    4+30       0.0146      0.07  Q  V      |         |         |         |  

    4+35       0.0151      0.07  Q  V      |         |         |         |  

    4+40       0.0155      0.07  Q  V      |         |         |         |  

    4+45       0.0160      0.07  Q  V      |         |         |         |  

    4+50       0.0165      0.07  Q  V      |         |         |         |  

    4+55       0.0170      0.07  Q  V      |         |         |         |  

    5+ 0       0.0175      0.07  Q  V      |         |         |         |  

    5+ 5       0.0179      0.06  Q  V      |         |         |         |  

    5+10       0.0183      0.06  Q  V      |         |         |         |  

    5+15       0.0187      0.06  Q  V      |         |         |         |  

    5+20       0.0191      0.06  Q  V      |         |         |         |  

    5+25       0.0195      0.07  Q   V     |         |         |         |  

    5+30       0.0200      0.07  Q   V     |         |         |         |  

    5+35       0.0205      0.07  Q   V     |         |         |         |  

    5+40       0.0210      0.07  Q   V     |         |         |         |  

    5+45       0.0215      0.07  Q   V     |         |         |         |  

    5+50       0.0220      0.07  Q   V     |         |         |         |  

    5+55       0.0225      0.07  Q   V     |         |         |         |  

    6+ 0       0.0230      0.07  Q   V     |         |         |         |  

    6+ 5       0.0236      0.08  Q   V     |         |         |         |  

    6+10       0.0242      0.08  Q    V    |         |         |         |  

    6+15       0.0247      0.08  Q    V    |         |         |         |  

    6+20       0.0253      0.08  Q    V    |         |         |         |  

    6+25       0.0259      0.08  Q    V    |         |         |         |  

    6+30       0.0265      0.08  Q    V    |         |         |         |  

    6+35       0.0271      0.09  Q    V    |         |         |         |  

    6+40       0.0277      0.09  Q    V    |         |         |         |  

    6+45       0.0284      0.09  Q    V    |         |         |         |  

    6+50       0.0290      0.09  Q     V   |         |         |         |  

    6+55       0.0297      0.09  Q     V   |         |         |         |  

    7+ 0       0.0303      0.09  Q     V   |         |         |         |  

    7+ 5       0.0309      0.09  Q     V   |         |         |         |  

    7+10       0.0316      0.09  Q     V   |         |         |         |  

    7+15       0.0322      0.09  Q     V   |         |         |         |  

    7+20       0.0329      0.10  Q     V   |         |         |         |  

    7+25       0.0336      0.10  Q      V  |         |         |         |  

    7+30       0.0343      0.10  Q      V  |         |         |         |  

    7+35       0.0350      0.11  Q      V  |         |         |         |  

    7+40       0.0358      0.11  Q      V  |         |         |         |  

    7+45       0.0366      0.11  Q      V  |         |         |         |  

    7+50       0.0374      0.12  Q      V  |         |         |         |  

    7+55       0.0382      0.12  Q      V  |         |         |         |  

    8+ 0       0.0391      0.12  Q       V |         |         |         |  

    8+ 5       0.0400      0.13  Q       V |         |         |         |  

    8+10       0.0409      0.14  Q       V |         |         |         |  

    8+15       0.0419      0.14  Q       V |         |         |         |  

    8+20       0.0428      0.14  Q       V |         |         |         |  

    8+25       0.0438      0.14  Q        V|         |         |         |  

    8+30       0.0448      0.14  Q        V|         |         |         |  

    8+35       0.0458      0.15  Q        V|         |         |         |  

    8+40       0.0468      0.15  Q        V|         |         |         |  
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    8+45       0.0478      0.15  Q        V|         |         |         |  

    8+50       0.0489      0.15  Q         V         |         |         |  

    8+55       0.0500      0.16  Q         V         |         |         |  

    9+ 0       0.0511      0.16  Q         V         |         |         |  

    9+ 5       0.0522      0.17  Q         V         |         |         |  

    9+10       0.0534      0.18  Q         |V        |         |         |  

    9+15       0.0547      0.18  Q         |V        |         |         |  

    9+20       0.0559      0.18  Q         |V        |         |         |  

    9+25       0.0572      0.19  Q         |V        |         |         |  

    9+30       0.0585      0.19  Q         | V       |         |         |  

    9+35       0.0598      0.19  Q         | V       |         |         |  

    9+40       0.0611      0.20  Q         | V       |         |         |  

    9+45       0.0625      0.20  Q         |  V      |         |         |  

    9+50       0.0639      0.20  Q         |  V      |         |         |  

    9+55       0.0653      0.20  Q         |  V      |         |         |  

   10+ 0       0.0667      0.20  Q         |  V      |         |         |  

   10+ 5       0.0678      0.16  Q         |   V     |         |         |  

   10+10       0.0688      0.14  Q         |   V     |         |         |  

   10+15       0.0697      0.14  Q         |   V     |         |         |  

   10+20       0.0707      0.14  Q         |   V     |         |         |  

   10+25       0.0716      0.14  Q         |   V     |         |         |  

   10+30       0.0726      0.14  Q         |    V    |         |         |  

   10+35       0.0738      0.17  Q         |    V    |         |         |  

   10+40       0.0750      0.19  Q         |    V    |         |         |  

   10+45       0.0763      0.19  Q         |    V    |         |         |  

   10+50       0.0776      0.19  Q         |     V   |         |         |  

   10+55       0.0789      0.19  Q         |     V   |         |         |  

   11+ 0       0.0802      0.19  Q         |     V   |         |         |  

   11+ 5       0.0814      0.18  Q         |     V   |         |         |  

   11+10       0.0826      0.18  Q         |      V  |         |         |  

   11+15       0.0838      0.18  Q         |      V  |         |         |  

   11+20       0.0850      0.18  Q         |      V  |         |         |  

   11+25       0.0863      0.18  Q         |      V  |         |         |  

   11+30       0.0875      0.18  Q         |       V |         |         |  

   11+35       0.0886      0.16  Q         |       V |         |         |  

   11+40       0.0897      0.16  Q         |       V |         |         |  

   11+45       0.0908      0.16  Q         |       V |         |         |  

   11+50       0.0919      0.16  Q         |        V|         |         |  

   11+55       0.0931      0.17  Q         |        V|         |         |  

   12+ 0       0.0942      0.17  Q         |        V|         |         |  

   12+ 5       0.0957      0.21  Q         |        V|         |         |  

   12+10       0.0973      0.23  Q         |         V         |         |  

   12+15       0.0988      0.23  Q         |         V         |         |  

   12+20       0.1005      0.24  Q         |         V         |         |  

   12+25       0.1022      0.24  Q         |         |V        |         |  

   12+30       0.1038      0.24  Q         |         |V        |         |  

   12+35       0.1056      0.25  |Q        |         | V       |         |  

   12+40       0.1074      0.26  |Q        |         | V       |         |  

   12+45       0.1091      0.26  |Q        |         | V       |         |  

   12+50       0.1110      0.27  |Q        |         |  V      |         |  

   12+55       0.1128      0.27  |Q        |         |  V      |         |  

   13+ 0       0.1147      0.27  |Q        |         |  V      |         |  

   13+ 5       0.1168      0.30  |Q        |         |   V     |         |  

   13+10       0.1189      0.32  |Q        |         |   V     |         |  

   13+15       0.1211      0.32  |Q        |         |    V    |         |  

   13+20       0.1233      0.32  |Q        |         |    V    |         |  

   13+25       0.1255      0.32  |Q        |         |     V   |         |  

   13+30       0.1276      0.32  |Q        |         |     V   |         |  

   13+35       0.1293      0.25  Q         |         |     V   |         |  

   13+40       0.1308      0.21  Q         |         |      V  |         |  

   13+45       0.1323      0.21  Q         |         |      V  |         |  

   13+50       0.1338      0.21  Q         |         |      V  |         |  

   13+55       0.1352      0.21  Q         |         |       V |         |  

   14+ 0       0.1367      0.21  Q         |         |       V |         |  

   14+ 5       0.1383      0.24  Q         |         |       V |         |  

   14+10       0.1401      0.25  |Q        |         |        V|         |  

   14+15       0.1418      0.25  |Q        |         |        V|         |  

   14+20       0.1435      0.24  Q         |         |        V|         |  

   14+25       0.1451      0.24  Q         |         |         V         |  

   14+30       0.1468      0.24  Q         |         |         V         |  

   14+35       0.1485      0.24  Q         |         |         V         |  

   14+40       0.1501      0.24  Q         |         |         |V        |  

   14+45       0.1518      0.24  Q         |         |         |V        |  

   14+50       0.1534      0.24  Q         |         |         |V        |  
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   14+55       0.1550      0.23  Q         |         |         | V       |  

   15+ 0       0.1566      0.23  Q         |         |         | V       |  

   15+ 5       0.1582      0.23  Q         |         |         | V       |  

   15+10       0.1597      0.22  Q         |         |         |  V      |  

   15+15       0.1612      0.22  Q         |         |         |  V      |  

   15+20       0.1627      0.22  Q         |         |         |  V      |  

   15+25       0.1642      0.21  Q         |         |         |   V     |  

   15+30       0.1657      0.21  Q         |         |         |   V     |  

   15+35       0.1670      0.19  Q         |         |         |   V     |  

   15+40       0.1682      0.18  Q         |         |         |    V    |  

   15+45       0.1694      0.18  Q         |         |         |    V    |  

   15+50       0.1706      0.18  Q         |         |         |    V    |  

   15+55       0.1718      0.18  Q         |         |         |    V    |  

   16+ 0       0.1730      0.18  Q         |         |         |     V   |  

   16+ 5       0.1736      0.08  Q         |         |         |     V   |  

   16+10       0.1739      0.04  Q         |         |         |     V   |  

   16+15       0.1741      0.04  Q         |         |         |     V   |  

   16+20       0.1744      0.04  Q         |         |         |     V   |  

   16+25       0.1747      0.04  Q         |         |         |     V   |  

   16+30       0.1749      0.04  Q         |         |         |     V   |  

   16+35       0.1751      0.03  Q         |         |         |     V   |  

   16+40       0.1753      0.03  Q         |         |         |     V   |  

   16+45       0.1755      0.03  Q         |         |         |     V   |  

   16+50       0.1757      0.03  Q         |         |         |     V   |  

   16+55       0.1759      0.03  Q         |         |         |     V   |  

   17+ 0       0.1761      0.03  Q         |         |         |     V   |  

   17+ 5       0.1764      0.04  Q         |         |         |     V   |  

   17+10       0.1767      0.05  Q         |         |         |     V   |  

   17+15       0.1770      0.05  Q         |         |         |     V   |  

   17+20       0.1773      0.05  Q         |         |         |     V   |  

   17+25       0.1776      0.05  Q         |         |         |      V  |  

   17+30       0.1780      0.05  Q         |         |         |      V  |  

   17+35       0.1783      0.05  Q         |         |         |      V  |  

   17+40       0.1786      0.05  Q         |         |         |      V  |  

   17+45       0.1789      0.05  Q         |         |         |      V  |  

   17+50       0.1792      0.04  Q         |         |         |      V  |  

   17+55       0.1794      0.04  Q         |         |         |      V  |  

   18+ 0       0.1797      0.04  Q         |         |         |      V  |  

   18+ 5       0.1800      0.04  Q         |         |         |      V  |  

   18+10       0.1802      0.04  Q         |         |         |      V  |  

   18+15       0.1805      0.04  Q         |         |         |      V  |  

   18+20       0.1807      0.04  Q         |         |         |      V  |  

   18+25       0.1810      0.04  Q         |         |         |      V  |  

   18+30       0.1812      0.04  Q         |         |         |      V  |  

   18+35       0.1815      0.03  Q         |         |         |      V  |  

   18+40       0.1816      0.03  Q         |         |         |      V  |  

   18+45       0.1818      0.03  Q         |         |         |      V  |  

   18+50       0.1820      0.02  Q         |         |         |      V  |  

   18+55       0.1821      0.02  Q         |         |         |      V  |  

   19+ 0       0.1822      0.02  Q         |         |         |      V  |  

   19+ 5       0.1824      0.02  Q         |         |         |       V |  

   19+10       0.1826      0.03  Q         |         |         |       V |  

   19+15       0.1828      0.03  Q         |         |         |       V |  

   19+20       0.1830      0.03  Q         |         |         |       V |  

   19+25       0.1833      0.04  Q         |         |         |       V |  

   19+30       0.1835      0.04  Q         |         |         |       V |  

   19+35       0.1838      0.03  Q         |         |         |       V |  

   19+40       0.1839      0.03  Q         |         |         |       V |  

   19+45       0.1841      0.03  Q         |         |         |       V |  

   19+50       0.1843      0.02  Q         |         |         |       V |  

   19+55       0.1844      0.02  Q         |         |         |       V |  

   20+ 0       0.1845      0.02  Q         |         |         |       V |  

   20+ 5       0.1847      0.02  Q         |         |         |       V |  

   20+10       0.1849      0.03  Q         |         |         |       V |  

   20+15       0.1851      0.03  Q         |         |         |       V |  

   20+20       0.1853      0.03  Q         |         |         |       V |  

   20+25       0.1855      0.03  Q         |         |         |       V |  

   20+30       0.1857      0.03  Q         |         |         |       V |  

   20+35       0.1859      0.03  Q         |         |         |       V |  

   20+40       0.1861      0.03  Q         |         |         |       V |  

   20+45       0.1862      0.03  Q         |         |         |       V |  

   20+50       0.1864      0.02  Q         |         |         |       V |  

   20+55       0.1865      0.02  Q         |         |         |       V |  

   21+ 0       0.1867      0.02  Q         |         |         |       V |  
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   21+ 5       0.1868      0.02  Q         |         |         |       V |  

   21+10       0.1870      0.03  Q         |         |         |       V |  

   21+15       0.1872      0.03  Q         |         |         |        V|  

   21+20       0.1874      0.02  Q         |         |         |        V|  

   21+25       0.1875      0.02  Q         |         |         |        V|  

   21+30       0.1876      0.02  Q         |         |         |        V|  

   21+35       0.1878      0.02  Q         |         |         |        V|  

   21+40       0.1880      0.03  Q         |         |         |        V|  

   21+45       0.1882      0.03  Q         |         |         |        V|  

   21+50       0.1883      0.02  Q         |         |         |        V|  

   21+55       0.1884      0.02  Q         |         |         |        V|  

   22+ 0       0.1886      0.02  Q         |         |         |        V|  

   22+ 5       0.1887      0.02  Q         |         |         |        V|  

   22+10       0.1889      0.03  Q         |         |         |        V|  

   22+15       0.1891      0.03  Q         |         |         |        V|  

   22+20       0.1893      0.02  Q         |         |         |        V|  

   22+25       0.1894      0.02  Q         |         |         |        V|  

   22+30       0.1895      0.02  Q         |         |         |        V|  

   22+35       0.1897      0.02  Q         |         |         |        V|  

   22+40       0.1898      0.02  Q         |         |         |        V|  

   22+45       0.1899      0.02  Q         |         |         |        V|  

   22+50       0.1900      0.02  Q         |         |         |        V|  

   22+55       0.1902      0.02  Q         |         |         |        V|  

   23+ 0       0.1903      0.02  Q         |         |         |        V|  

   23+ 5       0.1904      0.02  Q         |         |         |        V|  

   23+10       0.1906      0.02  Q         |         |         |        V|  

   23+15       0.1907      0.02  Q         |         |         |        V|  

   23+20       0.1908      0.02  Q         |         |         |        V|  

   23+25       0.1909      0.02  Q         |         |         |        V|  

   23+30       0.1911      0.02  Q         |         |         |        V|  

   23+35       0.1912      0.02  Q         |         |         |        V|  

   23+40       0.1913      0.02  Q         |         |         |        V|  

   23+45       0.1915      0.02  Q         |         |         |        V|  

   23+50       0.1916      0.02  Q         |         |         |        V|  

   23+55       0.1917      0.02  Q         |         |         |        V|  

   24+ 0       0.1918      0.02  Q         |         |         |        V|  

   24+ 5       0.1919      0.01  Q         |         |         |        V|  

---------------------------------------------------------------------- 
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U n i t   H y d r o g r a p h    A n a l y s i s 

 

  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2008, Version 8.1 

   Study date  08/27/23 File: beau2ex242.out 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 ------------------------------------------------------------------------ 

 

 Riverside County Synthetic Unit Hydrology Method 

 RCFC & WCD Manual date - April 1978 

 

 

 Program License Serial Number 4029 

 

 --------------------------------------------------------------------- 

  English (in-lb) Input Units Used 

  English Rainfall Data (Inches) Input Values Used 

 

  English Units used in output format 

 

 

 

 --------------------------------------------------------------------- 

  

Beaumont – Pennsylvania Avenue & I-10 FWY 

 Inflow Hydrographs, Existing Conditions for comparison    

 2-year 24-hour storm                                                                                   

  

  

 -------------------------------------------------------------------- 

 Drainage Area =       1.23(Ac.)  =      0.002 Sq. Mi. 

 Drainage Area for Depth-Area Areal Adjustment =       1.23(Ac.)  =      0.002 Sq. Mi. 

 Length along longest watercourse =     379.00(Ft.) 

 Length along longest watercourse measured to centroid =     142.00(Ft.) 

 Length along longest watercourse =      0.072 Mi. 

 Length along longest watercourse measured to centroid =      0.027 Mi. 

 Difference in elevation =       2.70(Ft.) 

 Slope along watercourse =     37.6148 Ft./Mi. 

 Average Manning's 'N' = 0.035 

 Lag time =    0.039 Hr. 

 Lag time =     2.35 Min. 

 25% of lag time =     0.59 Min. 

 40% of lag time =     0.94 Min. 

 Unit time =     5.00 Min. 

 Duration of storm = 24 Hour(s) 

 User Entered Base Flow =     0.00(CFS) 

 

 2 YEAR Area rainfall data: 

 

 

 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 

         1.23         2.60          3.20 

 

 100 YEAR Area rainfall data: 

 

 

 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 

         1.23         6.40          7.87 

 

 STORM EVENT (YEAR) =    2.00 

 Area Averaged 2-Year Rainfall =    2.600(In) 

 Area Averaged 100-Year Rainfall =    6.400(In) 

 

 Point rain (area averaged) =    2.600(In) 

 Areal adjustment factor =  100.00 % 

 Adjusted average point rain =    2.600(In) 

 

 Sub-Area Data: 

 Area(Ac.)         Runoff Index   Impervious % 

      1.230           89.00         0.000 

  Total Area Entered =      1.23(Ac.) 
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 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 

 AMC2 AMC-1     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 

 89.0  76.4      0.286     0.000        0.286       1.000      0.286 

                                                          Sum (F) =   0.286 

 Area averaged mean soil loss (F) (In/Hr) =  0.286 

 Minimum soil loss rate ((In/Hr)) =  0.143 

 (for 24 hour storm duration) 

 Soil low loss rate (decimal) =   0.900 

 --------------------------------------------------------------------- 

 

   U n i t  H y d r o g r a p h  

    VALLEY S-Curve 

 -------------------------------------------------------------------- 

   Unit Hydrograph Data 

 --------------------------------------------------------------------- 

 Unit time period   Time % of lag   Distribution   Unit Hydrograph 

     (hrs)                           Graph %            (CFS) 

 --------------------------------------------------------------------- 

     1   0.083        212.475         45.477              0.564 

     2   0.167        424.949         42.506              0.527 

     3   0.250        637.424          8.309              0.103 

     4   0.333        849.898          3.708              0.046 

                               Sum = 100.000   Sum=       1.240 

----------------------------------------------------------------------- 

 

 

 The following loss rate calculations reflect use of the minimum calculated loss 

 rate subtracted from the Storm Rain to produce the maximum Effective Rain value 

 

  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 

       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 

   1   0.08     0.07      0.021       (  0.508)       0.019        0.002 

   2   0.17     0.07      0.021       (  0.506)       0.019        0.002 

   3   0.25     0.07      0.021       (  0.504)       0.019        0.002 

   4   0.33     0.10      0.031       (  0.502)       0.028        0.003 

   5   0.42     0.10      0.031       (  0.500)       0.028        0.003 

   6   0.50     0.10      0.031       (  0.498)       0.028        0.003 

   7   0.58     0.10      0.031       (  0.496)       0.028        0.003 

   8   0.67     0.10      0.031       (  0.494)       0.028        0.003 

   9   0.75     0.10      0.031       (  0.492)       0.028        0.003 

  10   0.83     0.13      0.042       (  0.490)       0.037        0.004 

  11   0.92     0.13      0.042       (  0.488)       0.037        0.004 

  12   1.00     0.13      0.042       (  0.486)       0.037        0.004 

  13   1.08     0.10      0.031       (  0.485)       0.028        0.003 

  14   1.17     0.10      0.031       (  0.483)       0.028        0.003 

  15   1.25     0.10      0.031       (  0.481)       0.028        0.003 

  16   1.33     0.10      0.031       (  0.479)       0.028        0.003 

  17   1.42     0.10      0.031       (  0.477)       0.028        0.003 

  18   1.50     0.10      0.031       (  0.475)       0.028        0.003 

  19   1.58     0.10      0.031       (  0.473)       0.028        0.003 

  20   1.67     0.10      0.031       (  0.471)       0.028        0.003 

  21   1.75     0.10      0.031       (  0.469)       0.028        0.003 

  22   1.83     0.13      0.042       (  0.467)       0.037        0.004 

  23   1.92     0.13      0.042       (  0.466)       0.037        0.004 

  24   2.00     0.13      0.042       (  0.464)       0.037        0.004 

  25   2.08     0.13      0.042       (  0.462)       0.037        0.004 

  26   2.17     0.13      0.042       (  0.460)       0.037        0.004 

  27   2.25     0.13      0.042       (  0.458)       0.037        0.004 

  28   2.33     0.13      0.042       (  0.456)       0.037        0.004 

  29   2.42     0.13      0.042       (  0.454)       0.037        0.004 

  30   2.50     0.13      0.042       (  0.452)       0.037        0.004 

  31   2.58     0.17      0.052       (  0.451)       0.047        0.005 

  32   2.67     0.17      0.052       (  0.449)       0.047        0.005 

  33   2.75     0.17      0.052       (  0.447)       0.047        0.005 

  34   2.83     0.17      0.052       (  0.445)       0.047        0.005 

  35   2.92     0.17      0.052       (  0.443)       0.047        0.005 

  36   3.00     0.17      0.052       (  0.441)       0.047        0.005 

  37   3.08     0.17      0.052       (  0.440)       0.047        0.005 

  38   3.17     0.17      0.052       (  0.438)       0.047        0.005 

  39   3.25     0.17      0.052       (  0.436)       0.047        0.005 

  40   3.33     0.17      0.052       (  0.434)       0.047        0.005 

  41   3.42     0.17      0.052       (  0.432)       0.047        0.005 

  42   3.50     0.17      0.052       (  0.430)       0.047        0.005 

  43   3.58     0.17      0.052       (  0.429)       0.047        0.005 
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  44   3.67     0.17      0.052       (  0.427)       0.047        0.005 

  45   3.75     0.17      0.052       (  0.425)       0.047        0.005 

  46   3.83     0.20      0.062       (  0.423)       0.056        0.006 

  47   3.92     0.20      0.062       (  0.422)       0.056        0.006 

  48   4.00     0.20      0.062       (  0.420)       0.056        0.006 

  49   4.08     0.20      0.062       (  0.418)       0.056        0.006 

  50   4.17     0.20      0.062       (  0.416)       0.056        0.006 

  51   4.25     0.20      0.062       (  0.414)       0.056        0.006 

  52   4.33     0.23      0.073       (  0.413)       0.066        0.007 

  53   4.42     0.23      0.073       (  0.411)       0.066        0.007 

  54   4.50     0.23      0.073       (  0.409)       0.066        0.007 

  55   4.58     0.23      0.073       (  0.407)       0.066        0.007 

  56   4.67     0.23      0.073       (  0.406)       0.066        0.007 

  57   4.75     0.23      0.073       (  0.404)       0.066        0.007 

  58   4.83     0.27      0.083       (  0.402)       0.075        0.008 

  59   4.92     0.27      0.083       (  0.400)       0.075        0.008 

  60   5.00     0.27      0.083       (  0.399)       0.075        0.008 

  61   5.08     0.20      0.062       (  0.397)       0.056        0.006 

  62   5.17     0.20      0.062       (  0.395)       0.056        0.006 

  63   5.25     0.20      0.062       (  0.393)       0.056        0.006 

  64   5.33     0.23      0.073       (  0.392)       0.066        0.007 

  65   5.42     0.23      0.073       (  0.390)       0.066        0.007 

  66   5.50     0.23      0.073       (  0.388)       0.066        0.007 

  67   5.58     0.27      0.083       (  0.387)       0.075        0.008 

  68   5.67     0.27      0.083       (  0.385)       0.075        0.008 

  69   5.75     0.27      0.083       (  0.383)       0.075        0.008 

  70   5.83     0.27      0.083       (  0.382)       0.075        0.008 

  71   5.92     0.27      0.083       (  0.380)       0.075        0.008 

  72   6.00     0.27      0.083       (  0.378)       0.075        0.008 

  73   6.08     0.30      0.094       (  0.376)       0.084        0.009 

  74   6.17     0.30      0.094       (  0.375)       0.084        0.009 

  75   6.25     0.30      0.094       (  0.373)       0.084        0.009 

  76   6.33     0.30      0.094       (  0.371)       0.084        0.009 

  77   6.42     0.30      0.094       (  0.370)       0.084        0.009 

  78   6.50     0.30      0.094       (  0.368)       0.084        0.009 

  79   6.58     0.33      0.104       (  0.366)       0.094        0.010 

  80   6.67     0.33      0.104       (  0.365)       0.094        0.010 

  81   6.75     0.33      0.104       (  0.363)       0.094        0.010 

  82   6.83     0.33      0.104       (  0.362)       0.094        0.010 

  83   6.92     0.33      0.104       (  0.360)       0.094        0.010 

  84   7.00     0.33      0.104       (  0.358)       0.094        0.010 

  85   7.08     0.33      0.104       (  0.357)       0.094        0.010 

  86   7.17     0.33      0.104       (  0.355)       0.094        0.010 

  87   7.25     0.33      0.104       (  0.353)       0.094        0.010 

  88   7.33     0.37      0.114       (  0.352)       0.103        0.011 

  89   7.42     0.37      0.114       (  0.350)       0.103        0.011 

  90   7.50     0.37      0.114       (  0.349)       0.103        0.011 

  91   7.58     0.40      0.125       (  0.347)       0.112        0.012 

  92   7.67     0.40      0.125       (  0.345)       0.112        0.012 

  93   7.75     0.40      0.125       (  0.344)       0.112        0.012 

  94   7.83     0.43      0.135       (  0.342)       0.122        0.014 

  95   7.92     0.43      0.135       (  0.341)       0.122        0.014 

  96   8.00     0.43      0.135       (  0.339)       0.122        0.014 

  97   8.08     0.50      0.156       (  0.337)       0.140        0.016 

  98   8.17     0.50      0.156       (  0.336)       0.140        0.016 

  99   8.25     0.50      0.156       (  0.334)       0.140        0.016 

 100   8.33     0.50      0.156       (  0.333)       0.140        0.016 

 101   8.42     0.50      0.156       (  0.331)       0.140        0.016 

 102   8.50     0.50      0.156       (  0.330)       0.140        0.016 

 103   8.58     0.53      0.166       (  0.328)       0.150        0.017 

 104   8.67     0.53      0.166       (  0.327)       0.150        0.017 

 105   8.75     0.53      0.166       (  0.325)       0.150        0.017 

 106   8.83     0.57      0.177       (  0.323)       0.159        0.018 

 107   8.92     0.57      0.177       (  0.322)       0.159        0.018 

 108   9.00     0.57      0.177       (  0.320)       0.159        0.018 

 109   9.08     0.63      0.198       (  0.319)       0.178        0.020 

 110   9.17     0.63      0.198       (  0.317)       0.178        0.020 

 111   9.25     0.63      0.198       (  0.316)       0.178        0.020 

 112   9.33     0.67      0.208       (  0.314)       0.187        0.021 

 113   9.42     0.67      0.208       (  0.313)       0.187        0.021 

 114   9.50     0.67      0.208       (  0.311)       0.187        0.021 

 115   9.58     0.70      0.218       (  0.310)       0.197        0.022 

 116   9.67     0.70      0.218       (  0.308)       0.197        0.022 

 117   9.75     0.70      0.218       (  0.307)       0.197        0.022 
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 118   9.83     0.73      0.229       (  0.305)       0.206        0.023 

 119   9.92     0.73      0.229       (  0.304)       0.206        0.023 

 120  10.00     0.73      0.229       (  0.303)       0.206        0.023 

 121  10.08     0.50      0.156       (  0.301)       0.140        0.016 

 122  10.17     0.50      0.156       (  0.300)       0.140        0.016 

 123  10.25     0.50      0.156       (  0.298)       0.140        0.016 

 124  10.33     0.50      0.156       (  0.297)       0.140        0.016 

 125  10.42     0.50      0.156       (  0.295)       0.140        0.016 

 126  10.50     0.50      0.156       (  0.294)       0.140        0.016 

 127  10.58     0.67      0.208       (  0.292)       0.187        0.021 

 128  10.67     0.67      0.208       (  0.291)       0.187        0.021 

 129  10.75     0.67      0.208       (  0.290)       0.187        0.021 

 130  10.83     0.67      0.208       (  0.288)       0.187        0.021 

 131  10.92     0.67      0.208       (  0.287)       0.187        0.021 

 132  11.00     0.67      0.208       (  0.285)       0.187        0.021 

 133  11.08     0.63      0.198       (  0.284)       0.178        0.020 

 134  11.17     0.63      0.198       (  0.282)       0.178        0.020 

 135  11.25     0.63      0.198       (  0.281)       0.178        0.020 

 136  11.33     0.63      0.198       (  0.280)       0.178        0.020 

 137  11.42     0.63      0.198       (  0.278)       0.178        0.020 

 138  11.50     0.63      0.198       (  0.277)       0.178        0.020 

 139  11.58     0.57      0.177       (  0.276)       0.159        0.018 

 140  11.67     0.57      0.177       (  0.274)       0.159        0.018 

 141  11.75     0.57      0.177       (  0.273)       0.159        0.018 

 142  11.83     0.60      0.187       (  0.271)       0.168        0.019 

 143  11.92     0.60      0.187       (  0.270)       0.168        0.019 

 144  12.00     0.60      0.187       (  0.269)       0.168        0.019 

 145  12.08     0.83      0.260       (  0.267)       0.234        0.026 

 146  12.17     0.83      0.260       (  0.266)       0.234        0.026 

 147  12.25     0.83      0.260       (  0.265)       0.234        0.026 

 148  12.33     0.87      0.270       (  0.263)       0.243        0.027 

 149  12.42     0.87      0.270       (  0.262)       0.243        0.027 

 150  12.50     0.87      0.270       (  0.261)       0.243        0.027 

 151  12.58     0.93      0.291          0.259    (  0.262)        0.032 

 152  12.67     0.93      0.291          0.258    (  0.262)        0.033 

 153  12.75     0.93      0.291          0.257    (  0.262)        0.034 

 154  12.83     0.97      0.302          0.256    (  0.271)        0.046 

 155  12.92     0.97      0.302          0.254    (  0.271)        0.047 

 156  13.00     0.97      0.302          0.253    (  0.271)        0.049 

 157  13.08     1.13      0.354          0.252    (  0.318)        0.102 

 158  13.17     1.13      0.354          0.250    (  0.318)        0.103 

 159  13.25     1.13      0.354          0.249    (  0.318)        0.104 

 160  13.33     1.13      0.354          0.248    (  0.318)        0.106 

 161  13.42     1.13      0.354          0.247    (  0.318)        0.107 

 162  13.50     1.13      0.354          0.245    (  0.318)        0.108 

 163  13.58     0.77      0.239       (  0.244)       0.215        0.024 

 164  13.67     0.77      0.239       (  0.243)       0.215        0.024 

 165  13.75     0.77      0.239       (  0.242)       0.215        0.024 

 166  13.83     0.77      0.239       (  0.240)       0.215        0.024 

 167  13.92     0.77      0.239       (  0.239)       0.215        0.024 

 168  14.00     0.77      0.239       (  0.238)       0.215        0.024 

 169  14.08     0.90      0.281          0.237    (  0.253)        0.044 

 170  14.17     0.90      0.281          0.236    (  0.253)        0.045 

 171  14.25     0.90      0.281          0.234    (  0.253)        0.046 

 172  14.33     0.87      0.270          0.233    (  0.243)        0.037 

 173  14.42     0.87      0.270          0.232    (  0.243)        0.038 

 174  14.50     0.87      0.270          0.231    (  0.243)        0.040 

 175  14.58     0.87      0.270          0.230    (  0.243)        0.041 

 176  14.67     0.87      0.270          0.228    (  0.243)        0.042 

 177  14.75     0.87      0.270          0.227    (  0.243)        0.043 

 178  14.83     0.83      0.260          0.226    (  0.234)        0.034 

 179  14.92     0.83      0.260          0.225    (  0.234)        0.035 

 180  15.00     0.83      0.260          0.224    (  0.234)        0.036 

 181  15.08     0.80      0.250          0.223    (  0.225)        0.027 

 182  15.17     0.80      0.250          0.221    (  0.225)        0.028 

 183  15.25     0.80      0.250          0.220    (  0.225)        0.029 

 184  15.33     0.77      0.239       (  0.219)       0.215        0.024 

 185  15.42     0.77      0.239       (  0.218)       0.215        0.024 

 186  15.50     0.77      0.239       (  0.217)       0.215        0.024 

 187  15.58     0.63      0.198       (  0.216)       0.178        0.020 

 188  15.67     0.63      0.198       (  0.215)       0.178        0.020 

 189  15.75     0.63      0.198       (  0.214)       0.178        0.020 

 190  15.83     0.63      0.198       (  0.213)       0.178        0.020 

 191  15.92     0.63      0.198       (  0.211)       0.178        0.020 
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 192  16.00     0.63      0.198       (  0.210)       0.178        0.020 

 193  16.08     0.13      0.042       (  0.209)       0.037        0.004 

 194  16.17     0.13      0.042       (  0.208)       0.037        0.004 

 195  16.25     0.13      0.042       (  0.207)       0.037        0.004 

 196  16.33     0.13      0.042       (  0.206)       0.037        0.004 

 197  16.42     0.13      0.042       (  0.205)       0.037        0.004 

 198  16.50     0.13      0.042       (  0.204)       0.037        0.004 

 199  16.58     0.10      0.031       (  0.203)       0.028        0.003 

 200  16.67     0.10      0.031       (  0.202)       0.028        0.003 

 201  16.75     0.10      0.031       (  0.201)       0.028        0.003 

 202  16.83     0.10      0.031       (  0.200)       0.028        0.003 

 203  16.92     0.10      0.031       (  0.199)       0.028        0.003 

 204  17.00     0.10      0.031       (  0.198)       0.028        0.003 

 205  17.08     0.17      0.052       (  0.197)       0.047        0.005 

 206  17.17     0.17      0.052       (  0.196)       0.047        0.005 

 207  17.25     0.17      0.052       (  0.195)       0.047        0.005 

 208  17.33     0.17      0.052       (  0.194)       0.047        0.005 

 209  17.42     0.17      0.052       (  0.193)       0.047        0.005 

 210  17.50     0.17      0.052       (  0.192)       0.047        0.005 

 211  17.58     0.17      0.052       (  0.191)       0.047        0.005 

 212  17.67     0.17      0.052       (  0.190)       0.047        0.005 

 213  17.75     0.17      0.052       (  0.189)       0.047        0.005 

 214  17.83     0.13      0.042       (  0.188)       0.037        0.004 

 215  17.92     0.13      0.042       (  0.187)       0.037        0.004 

 216  18.00     0.13      0.042       (  0.186)       0.037        0.004 

 217  18.08     0.13      0.042       (  0.185)       0.037        0.004 

 218  18.17     0.13      0.042       (  0.185)       0.037        0.004 

 219  18.25     0.13      0.042       (  0.184)       0.037        0.004 

 220  18.33     0.13      0.042       (  0.183)       0.037        0.004 

 221  18.42     0.13      0.042       (  0.182)       0.037        0.004 

 222  18.50     0.13      0.042       (  0.181)       0.037        0.004 

 223  18.58     0.10      0.031       (  0.180)       0.028        0.003 

 224  18.67     0.10      0.031       (  0.179)       0.028        0.003 

 225  18.75     0.10      0.031       (  0.178)       0.028        0.003 

 226  18.83     0.07      0.021       (  0.177)       0.019        0.002 

 227  18.92     0.07      0.021       (  0.177)       0.019        0.002 

 228  19.00     0.07      0.021       (  0.176)       0.019        0.002 

 229  19.08     0.10      0.031       (  0.175)       0.028        0.003 

 230  19.17     0.10      0.031       (  0.174)       0.028        0.003 

 231  19.25     0.10      0.031       (  0.173)       0.028        0.003 

 232  19.33     0.13      0.042       (  0.173)       0.037        0.004 

 233  19.42     0.13      0.042       (  0.172)       0.037        0.004 

 234  19.50     0.13      0.042       (  0.171)       0.037        0.004 

 235  19.58     0.10      0.031       (  0.170)       0.028        0.003 

 236  19.67     0.10      0.031       (  0.169)       0.028        0.003 

 237  19.75     0.10      0.031       (  0.169)       0.028        0.003 

 238  19.83     0.07      0.021       (  0.168)       0.019        0.002 

 239  19.92     0.07      0.021       (  0.167)       0.019        0.002 

 240  20.00     0.07      0.021       (  0.166)       0.019        0.002 

 241  20.08     0.10      0.031       (  0.166)       0.028        0.003 

 242  20.17     0.10      0.031       (  0.165)       0.028        0.003 

 243  20.25     0.10      0.031       (  0.164)       0.028        0.003 

 244  20.33     0.10      0.031       (  0.163)       0.028        0.003 

 245  20.42     0.10      0.031       (  0.163)       0.028        0.003 

 246  20.50     0.10      0.031       (  0.162)       0.028        0.003 

 247  20.58     0.10      0.031       (  0.161)       0.028        0.003 

 248  20.67     0.10      0.031       (  0.161)       0.028        0.003 

 249  20.75     0.10      0.031       (  0.160)       0.028        0.003 

 250  20.83     0.07      0.021       (  0.159)       0.019        0.002 

 251  20.92     0.07      0.021       (  0.159)       0.019        0.002 

 252  21.00     0.07      0.021       (  0.158)       0.019        0.002 

 253  21.08     0.10      0.031       (  0.157)       0.028        0.003 

 254  21.17     0.10      0.031       (  0.157)       0.028        0.003 

 255  21.25     0.10      0.031       (  0.156)       0.028        0.003 

 256  21.33     0.07      0.021       (  0.156)       0.019        0.002 

 257  21.42     0.07      0.021       (  0.155)       0.019        0.002 

 258  21.50     0.07      0.021       (  0.155)       0.019        0.002 

 259  21.58     0.10      0.031       (  0.154)       0.028        0.003 

 260  21.67     0.10      0.031       (  0.153)       0.028        0.003 

 261  21.75     0.10      0.031       (  0.153)       0.028        0.003 

 262  21.83     0.07      0.021       (  0.152)       0.019        0.002 

 263  21.92     0.07      0.021       (  0.152)       0.019        0.002 

 264  22.00     0.07      0.021       (  0.151)       0.019        0.002 

 265  22.08     0.10      0.031       (  0.151)       0.028        0.003 
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 266  22.17     0.10      0.031       (  0.150)       0.028        0.003 

 267  22.25     0.10      0.031       (  0.150)       0.028        0.003 

 268  22.33     0.07      0.021       (  0.149)       0.019        0.002 

 269  22.42     0.07      0.021       (  0.149)       0.019        0.002 

 270  22.50     0.07      0.021       (  0.148)       0.019        0.002 

 271  22.58     0.07      0.021       (  0.148)       0.019        0.002 

 272  22.67     0.07      0.021       (  0.148)       0.019        0.002 

 273  22.75     0.07      0.021       (  0.147)       0.019        0.002 

 274  22.83     0.07      0.021       (  0.147)       0.019        0.002 

 275  22.92     0.07      0.021       (  0.146)       0.019        0.002 

 276  23.00     0.07      0.021       (  0.146)       0.019        0.002 

 277  23.08     0.07      0.021       (  0.146)       0.019        0.002 

 278  23.17     0.07      0.021       (  0.145)       0.019        0.002 

 279  23.25     0.07      0.021       (  0.145)       0.019        0.002 

 280  23.33     0.07      0.021       (  0.145)       0.019        0.002 

 281  23.42     0.07      0.021       (  0.145)       0.019        0.002 

 282  23.50     0.07      0.021       (  0.144)       0.019        0.002 

 283  23.58     0.07      0.021       (  0.144)       0.019        0.002 

 284  23.67     0.07      0.021       (  0.144)       0.019        0.002 

 285  23.75     0.07      0.021       (  0.144)       0.019        0.002 

 286  23.83     0.07      0.021       (  0.143)       0.019        0.002 

 287  23.92     0.07      0.021       (  0.143)       0.019        0.002 

 288  24.00     0.07      0.021       (  0.143)       0.019        0.002 

   (Loss Rate Not Used) 

     Sum =     100.0                                   Sum =     3.8 

 Flood volume = Effective rainfall      0.31(In) 

  times area       1.2(Ac.)/[(In)/(Ft.)] =       0.0(Ac.Ft) 

 Total soil loss =      2.29(In) 

 Total soil loss =     0.234(Ac.Ft) 

 Total rainfall =      2.60(In) 

 Flood volume =        1402.3 Cubic Feet 

 Total soil loss =       10206.4 Cubic Feet 

 -------------------------------------------------------------------- 

  Peak flow rate of this hydrograph =      0.133(CFS) 

 -------------------------------------------------------------------- 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

                     24 - H O U R    S T O R M 

                R u n o f f      H y d r o g r a p h 

 -------------------------------------------------------------------- 

             Hydrograph in   5   Minute intervals ((CFS)) 

 

 -------------------------------------------------------------------- 

  Time(h+m) Volume Ac.Ft   Q(CFS)  0        2.5       5.0       7.5      10.0 

  ----------------------------------------------------------------------- 

    0+ 5       0.0000      0.00  Q         |         |         |         |  

    0+10       0.0000      0.00  Q         |         |         |         |  

    0+15       0.0000      0.00  Q         |         |         |         |  

    0+20       0.0001      0.00  Q         |         |         |         |  

    0+25       0.0001      0.00  Q         |         |         |         |  

    0+30       0.0001      0.00  Q         |         |         |         |  

    0+35       0.0001      0.00  Q         |         |         |         |  

    0+40       0.0002      0.00  Q         |         |         |         |  

    0+45       0.0002      0.00  Q         |         |         |         |  

    0+50       0.0002      0.00  Q         |         |         |         |  

    0+55       0.0003      0.01  Q         |         |         |         |  

    1+ 0       0.0003      0.01  Q         |         |         |         |  

    1+ 5       0.0003      0.00  Q         |         |         |         |  

    1+10       0.0004      0.00  Q         |         |         |         |  

    1+15       0.0004      0.00  Q         |         |         |         |  

    1+20       0.0004      0.00  Q         |         |         |         |  

    1+25       0.0004      0.00  Q         |         |         |         |  

    1+30       0.0005      0.00  Q         |         |         |         |  

    1+35       0.0005      0.00  Q         |         |         |         |  

    1+40       0.0005      0.00  Q         |         |         |         |  

    1+45       0.0005      0.00  Q         |         |         |         |  

    1+50       0.0006      0.00  Q         |         |         |         |  

    1+55       0.0006      0.01  Q         |         |         |         |  

    2+ 0       0.0006      0.01  Q         |         |         |         |  

    2+ 5       0.0007      0.01  Q         |         |         |         |  

    2+10       0.0007      0.01  Q         |         |         |         |  

    2+15       0.0007      0.01  Q         |         |         |         |  

    2+20       0.0008      0.01  Q         |         |         |         |  

    2+25       0.0008      0.01  QV        |         |         |         |  

    2+30       0.0009      0.01  QV        |         |         |         |  
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    2+35       0.0009      0.01  QV        |         |         |         |  

    2+40       0.0009      0.01  QV        |         |         |         |  

    2+45       0.0010      0.01  QV        |         |         |         |  

    2+50       0.0010      0.01  QV        |         |         |         |  

    2+55       0.0011      0.01  QV        |         |         |         |  

    3+ 0       0.0011      0.01  QV        |         |         |         |  

    3+ 5       0.0012      0.01  QV        |         |         |         |  

    3+10       0.0012      0.01  QV        |         |         |         |  

    3+15       0.0012      0.01  QV        |         |         |         |  

    3+20       0.0013      0.01  QV        |         |         |         |  

    3+25       0.0013      0.01  QV        |         |         |         |  

    3+30       0.0014      0.01  QV        |         |         |         |  

    3+35       0.0014      0.01  QV        |         |         |         |  

    3+40       0.0015      0.01  QV        |         |         |         |  

    3+45       0.0015      0.01  QV        |         |         |         |  

    3+50       0.0016      0.01  QV        |         |         |         |  

    3+55       0.0016      0.01  Q V       |         |         |         |  

    4+ 0       0.0017      0.01  Q V       |         |         |         |  

    4+ 5       0.0017      0.01  Q V       |         |         |         |  

    4+10       0.0018      0.01  Q V       |         |         |         |  

    4+15       0.0018      0.01  Q V       |         |         |         |  

    4+20       0.0019      0.01  Q V       |         |         |         |  

    4+25       0.0019      0.01  Q V       |         |         |         |  

    4+30       0.0020      0.01  Q V       |         |         |         |  

    4+35       0.0021      0.01  Q V       |         |         |         |  

    4+40       0.0021      0.01  Q V       |         |         |         |  

    4+45       0.0022      0.01  Q V       |         |         |         |  

    4+50       0.0023      0.01  Q V       |         |         |         |  

    4+55       0.0023      0.01  Q V       |         |         |         |  

    5+ 0       0.0024      0.01  Q V       |         |         |         |  

    5+ 5       0.0025      0.01  Q  V      |         |         |         |  

    5+10       0.0025      0.01  Q  V      |         |         |         |  

    5+15       0.0026      0.01  Q  V      |         |         |         |  

    5+20       0.0026      0.01  Q  V      |         |         |         |  

    5+25       0.0027      0.01  Q  V      |         |         |         |  

    5+30       0.0028      0.01  Q  V      |         |         |         |  

    5+35       0.0028      0.01  Q  V      |         |         |         |  

    5+40       0.0029      0.01  Q  V      |         |         |         |  

    5+45       0.0030      0.01  Q  V      |         |         |         |  

    5+50       0.0030      0.01  Q  V      |         |         |         |  

    5+55       0.0031      0.01  Q  V      |         |         |         |  

    6+ 0       0.0032      0.01  Q  V      |         |         |         |  

    6+ 5       0.0032      0.01  Q   V     |         |         |         |  

    6+10       0.0033      0.01  Q   V     |         |         |         |  

    6+15       0.0034      0.01  Q   V     |         |         |         |  

    6+20       0.0035      0.01  Q   V     |         |         |         |  

    6+25       0.0036      0.01  Q   V     |         |         |         |  

    6+30       0.0036      0.01  Q   V     |         |         |         |  

    6+35       0.0037      0.01  Q   V     |         |         |         |  

    6+40       0.0038      0.01  Q   V     |         |         |         |  

    6+45       0.0039      0.01  Q   V     |         |         |         |  

    6+50       0.0040      0.01  Q   V     |         |         |         |  

    6+55       0.0041      0.01  Q    V    |         |         |         |  

    7+ 0       0.0042      0.01  Q    V    |         |         |         |  

    7+ 5       0.0043      0.01  Q    V    |         |         |         |  

    7+10       0.0044      0.01  Q    V    |         |         |         |  

    7+15       0.0044      0.01  Q    V    |         |         |         |  

    7+20       0.0045      0.01  Q    V    |         |         |         |  

    7+25       0.0046      0.01  Q    V    |         |         |         |  

    7+30       0.0047      0.01  Q    V    |         |         |         |  

    7+35       0.0048      0.01  Q     V   |         |         |         |  

    7+40       0.0049      0.02  Q     V   |         |         |         |  

    7+45       0.0050      0.02  Q     V   |         |         |         |  

    7+50       0.0052      0.02  Q     V   |         |         |         |  

    7+55       0.0053      0.02  Q     V   |         |         |         |  

    8+ 0       0.0054      0.02  Q     V   |         |         |         |  

    8+ 5       0.0055      0.02  Q     V   |         |         |         |  

    8+10       0.0056      0.02  Q      V  |         |         |         |  

    8+15       0.0058      0.02  Q      V  |         |         |         |  

    8+20       0.0059      0.02  Q      V  |         |         |         |  

    8+25       0.0060      0.02  Q      V  |         |         |         |  

    8+30       0.0062      0.02  Q      V  |         |         |         |  

    8+35       0.0063      0.02  Q      V  |         |         |         |  

    8+40       0.0064      0.02  Q       V |         |         |         |  
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    8+45       0.0066      0.02  Q       V |         |         |         |  

    8+50       0.0067      0.02  Q       V |         |         |         |  

    8+55       0.0069      0.02  Q       V |         |         |         |  

    9+ 0       0.0070      0.02  Q       V |         |         |         |  

    9+ 5       0.0072      0.02  Q       V |         |         |         |  

    9+10       0.0074      0.02  Q        V|         |         |         |  

    9+15       0.0075      0.02  Q        V|         |         |         |  

    9+20       0.0077      0.03  Q        V|         |         |         |  

    9+25       0.0079      0.03  Q        V|         |         |         |  

    9+30       0.0081      0.03  Q         V         |         |         |  

    9+35       0.0082      0.03  Q         V         |         |         |  

    9+40       0.0084      0.03  Q         V         |         |         |  

    9+45       0.0086      0.03  Q         V         |         |         |  

    9+50       0.0088      0.03  Q         V         |         |         |  

    9+55       0.0090      0.03  Q         |V        |         |         |  

   10+ 0       0.0092      0.03  Q         |V        |         |         |  

   10+ 5       0.0094      0.02  Q         |V        |         |         |  

   10+10       0.0095      0.02  Q         |V        |         |         |  

   10+15       0.0096      0.02  Q         |V        |         |         |  

   10+20       0.0098      0.02  Q         | V       |         |         |  

   10+25       0.0099      0.02  Q         | V       |         |         |  

   10+30       0.0100      0.02  Q         | V       |         |         |  

   10+35       0.0102      0.02  Q         | V       |         |         |  

   10+40       0.0104      0.03  Q         | V       |         |         |  

   10+45       0.0105      0.03  Q         |  V      |         |         |  

   10+50       0.0107      0.03  Q         |  V      |         |         |  

   10+55       0.0109      0.03  Q         |  V      |         |         |  

   11+ 0       0.0111      0.03  Q         |  V      |         |         |  

   11+ 5       0.0112      0.03  Q         |  V      |         |         |  

   11+10       0.0114      0.02  Q         |   V     |         |         |  

   11+15       0.0116      0.02  Q         |   V     |         |         |  

   11+20       0.0117      0.02  Q         |   V     |         |         |  

   11+25       0.0119      0.02  Q         |   V     |         |         |  

   11+30       0.0121      0.02  Q         |    V    |         |         |  

   11+35       0.0122      0.02  Q         |    V    |         |         |  

   11+40       0.0124      0.02  Q         |    V    |         |         |  

   11+45       0.0126      0.02  Q         |    V    |         |         |  

   11+50       0.0127      0.02  Q         |    V    |         |         |  

   11+55       0.0129      0.02  Q         |    V    |         |         |  

   12+ 0       0.0130      0.02  Q         |     V   |         |         |  

   12+ 5       0.0132      0.03  Q         |     V   |         |         |  

   12+10       0.0134      0.03  Q         |     V   |         |         |  

   12+15       0.0136      0.03  Q         |     V   |         |         |  

   12+20       0.0139      0.03  Q         |      V  |         |         |  

   12+25       0.0141      0.03  Q         |      V  |         |         |  

   12+30       0.0143      0.03  Q         |      V  |         |         |  

   12+35       0.0146      0.04  Q         |       V |         |         |  

   12+40       0.0149      0.04  Q         |       V |         |         |  

   12+45       0.0151      0.04  Q         |       V |         |         |  

   12+50       0.0155      0.05  Q         |        V|         |         |  

   12+55       0.0159      0.06  Q         |        V|         |         |  

   13+ 0       0.0163      0.06  Q         |         V         |         |  

   13+ 5       0.0169      0.09  Q         |         V         |         |  

   13+10       0.0177      0.12  Q         |         | V       |         |  

   13+15       0.0186      0.13  Q         |         |  V      |         |  

   13+20       0.0195      0.13  Q         |         |   V     |         |  

   13+25       0.0204      0.13  Q         |         |    V    |         |  

   13+30       0.0213      0.13  Q         |         |     V   |         |  

   13+35       0.0219      0.09  Q         |         |      V  |         |  

   13+40       0.0222      0.04  Q         |         |      V  |         |  

   13+45       0.0224      0.03  Q         |         |      V  |         |  

   13+50       0.0226      0.03  Q         |         |       V |         |  

   13+55       0.0228      0.03  Q         |         |       V |         |  

   14+ 0       0.0230      0.03  Q         |         |       V |         |  

   14+ 5       0.0233      0.04  Q         |         |       V |         |  

   14+10       0.0237      0.05  Q         |         |        V|         |  

   14+15       0.0241      0.06  Q         |         |        V|         |  

   14+20       0.0244      0.05  Q         |         |         V         |  

   14+25       0.0247      0.05  Q         |         |         V         |  

   14+30       0.0251      0.05  Q         |         |         |V        |  

   14+35       0.0254      0.05  Q         |         |         |V        |  

   14+40       0.0258      0.05  Q         |         |         | V       |  

   14+45       0.0261      0.05  Q         |         |         | V       |  

   14+50       0.0265      0.05  Q         |         |         | V       |  
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   14+55       0.0268      0.04  Q         |         |         |  V      |  

   15+ 0       0.0271      0.04  Q         |         |         |  V      |  

   15+ 5       0.0273      0.04  Q         |         |         |  V      |  

   15+10       0.0276      0.04  Q         |         |         |   V     |  

   15+15       0.0278      0.04  Q         |         |         |   V     |  

   15+20       0.0281      0.03  Q         |         |         |   V     |  

   15+25       0.0283      0.03  Q         |         |         |    V    |  

   15+30       0.0285      0.03  Q         |         |         |    V    |  

   15+35       0.0287      0.03  Q         |         |         |    V    |  

   15+40       0.0288      0.03  Q         |         |         |    V    |  

   15+45       0.0290      0.02  Q         |         |         |     V   |  

   15+50       0.0292      0.02  Q         |         |         |     V   |  

   15+55       0.0293      0.02  Q         |         |         |     V   |  

   16+ 0       0.0295      0.02  Q         |         |         |     V   |  

   16+ 5       0.0296      0.02  Q         |         |         |     V   |  

   16+10       0.0297      0.01  Q         |         |         |     V   |  

   16+15       0.0297      0.01  Q         |         |         |     V   |  

   16+20       0.0298      0.01  Q         |         |         |     V   |  

   16+25       0.0298      0.01  Q         |         |         |      V  |  

   16+30       0.0298      0.01  Q         |         |         |      V  |  

   16+35       0.0299      0.00  Q         |         |         |      V  |  

   16+40       0.0299      0.00  Q         |         |         |      V  |  

   16+45       0.0299      0.00  Q         |         |         |      V  |  

   16+50       0.0299      0.00  Q         |         |         |      V  |  

   16+55       0.0300      0.00  Q         |         |         |      V  |  

   17+ 0       0.0300      0.00  Q         |         |         |      V  |  

   17+ 5       0.0300      0.01  Q         |         |         |      V  |  

   17+10       0.0301      0.01  Q         |         |         |      V  |  

   17+15       0.0301      0.01  Q         |         |         |      V  |  

   17+20       0.0302      0.01  Q         |         |         |      V  |  

   17+25       0.0302      0.01  Q         |         |         |      V  |  

   17+30       0.0302      0.01  Q         |         |         |      V  |  

   17+35       0.0303      0.01  Q         |         |         |      V  |  

   17+40       0.0303      0.01  Q         |         |         |      V  |  

   17+45       0.0304      0.01  Q         |         |         |      V  |  

   17+50       0.0304      0.01  Q         |         |         |      V  |  

   17+55       0.0305      0.01  Q         |         |         |      V  |  

   18+ 0       0.0305      0.01  Q         |         |         |      V  |  

   18+ 5       0.0305      0.01  Q         |         |         |      V  |  

   18+10       0.0306      0.01  Q         |         |         |      V  |  

   18+15       0.0306      0.01  Q         |         |         |       V |  

   18+20       0.0306      0.01  Q         |         |         |       V |  

   18+25       0.0307      0.01  Q         |         |         |       V |  

   18+30       0.0307      0.01  Q         |         |         |       V |  

   18+35       0.0307      0.00  Q         |         |         |       V |  

   18+40       0.0308      0.00  Q         |         |         |       V |  

   18+45       0.0308      0.00  Q         |         |         |       V |  

   18+50       0.0308      0.00  Q         |         |         |       V |  

   18+55       0.0308      0.00  Q         |         |         |       V |  

   19+ 0       0.0308      0.00  Q         |         |         |       V |  

   19+ 5       0.0309      0.00  Q         |         |         |       V |  

   19+10       0.0309      0.00  Q         |         |         |       V |  

   19+15       0.0309      0.00  Q         |         |         |       V |  

   19+20       0.0310      0.00  Q         |         |         |       V |  

   19+25       0.0310      0.01  Q         |         |         |       V |  

   19+30       0.0310      0.01  Q         |         |         |       V |  

   19+35       0.0311      0.00  Q         |         |         |       V |  

   19+40       0.0311      0.00  Q         |         |         |       V |  

   19+45       0.0311      0.00  Q         |         |         |       V |  

   19+50       0.0311      0.00  Q         |         |         |       V |  

   19+55       0.0311      0.00  Q         |         |         |       V |  

   20+ 0       0.0312      0.00  Q         |         |         |       V |  

   20+ 5       0.0312      0.00  Q         |         |         |       V |  

   20+10       0.0312      0.00  Q         |         |         |       V |  

   20+15       0.0312      0.00  Q         |         |         |       V |  

   20+20       0.0313      0.00  Q         |         |         |       V |  

   20+25       0.0313      0.00  Q         |         |         |       V |  

   20+30       0.0313      0.00  Q         |         |         |       V |  

   20+35       0.0313      0.00  Q         |         |         |       V |  

   20+40       0.0314      0.00  Q         |         |         |       V |  

   20+45       0.0314      0.00  Q         |         |         |        V|  

   20+50       0.0314      0.00  Q         |         |         |        V|  

   20+55       0.0314      0.00  Q         |         |         |        V|  

   21+ 0       0.0315      0.00  Q         |         |         |        V|  
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   21+ 5       0.0315      0.00  Q         |         |         |        V|  

   21+10       0.0315      0.00  Q         |         |         |        V|  

   21+15       0.0315      0.00  Q         |         |         |        V|  

   21+20       0.0316      0.00  Q         |         |         |        V|  

   21+25       0.0316      0.00  Q         |         |         |        V|  

   21+30       0.0316      0.00  Q         |         |         |        V|  

   21+35       0.0316      0.00  Q         |         |         |        V|  

   21+40       0.0316      0.00  Q         |         |         |        V|  

   21+45       0.0317      0.00  Q         |         |         |        V|  

   21+50       0.0317      0.00  Q         |         |         |        V|  

   21+55       0.0317      0.00  Q         |         |         |        V|  

   22+ 0       0.0317      0.00  Q         |         |         |        V|  

   22+ 5       0.0317      0.00  Q         |         |         |        V|  

   22+10       0.0318      0.00  Q         |         |         |        V|  

   22+15       0.0318      0.00  Q         |         |         |        V|  

   22+20       0.0318      0.00  Q         |         |         |        V|  

   22+25       0.0318      0.00  Q         |         |         |        V|  

   22+30       0.0319      0.00  Q         |         |         |        V|  

   22+35       0.0319      0.00  Q         |         |         |        V|  

   22+40       0.0319      0.00  Q         |         |         |        V|  

   22+45       0.0319      0.00  Q         |         |         |        V|  

   22+50       0.0319      0.00  Q         |         |         |        V|  

   22+55       0.0319      0.00  Q         |         |         |        V|  

   23+ 0       0.0320      0.00  Q         |         |         |        V|  

   23+ 5       0.0320      0.00  Q         |         |         |        V|  

   23+10       0.0320      0.00  Q         |         |         |        V|  

   23+15       0.0320      0.00  Q         |         |         |        V|  

   23+20       0.0320      0.00  Q         |         |         |        V|  

   23+25       0.0321      0.00  Q         |         |         |        V|  

   23+30       0.0321      0.00  Q         |         |         |        V|  

   23+35       0.0321      0.00  Q         |         |         |        V|  

   23+40       0.0321      0.00  Q         |         |         |        V|  

   23+45       0.0321      0.00  Q         |         |         |        V|  

   23+50       0.0321      0.00  Q         |         |         |        V|  

   23+55       0.0322      0.00  Q         |         |         |        V|  

   24+ 0       0.0322      0.00  Q         |         |         |        V|  

   24+ 5       0.0322      0.00  Q         |         |         |        V|  

   24+10       0.0322      0.00  Q         |         |         |        V|  

   24+15       0.0322      0.00  Q         |         |         |        V|  

----------------------------------------------------------------------- 
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FLOOD HYDROGRAPH ROUTING PROGRAM 

             Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2005 

                         Study date: 08/29/23 

 

 

 --------------------------------------------------------------------- 

 

Beaumont – Pennsylvania Avenue & I-10 FWY 

 Detention Basin Routing Calculations    

 Inflow Hydrograph, 2-year 24-hour storm 

                                                                               

  

  

  

 -------------------------------------------------------------------- 

 

 

 Program License Serial Number 4029 

 

 -------------------------------------------------------------------- 

 ********************* HYDROGRAPH INFORMATION ********************** 

 

   From study/file name: beau2pr242.rte 

 ****************************HYDROGRAPH DATA**************************** 

   Number of intervals =   289 

   Time interval =    5.0 (Min.) 

   Maximum/Peak flow rate =        0.316 (CFS) 

   Total volume =       0.192 (Ac.Ft) 

  Status of hydrographs being held in storage 

             Stream 1  Stream 2  Stream 3  Stream 4  Stream 5 

  Peak (CFS)      0.000     0.000     0.000     0.000     0.000 

  Vol (Ac.Ft)      0.000     0.000     0.000     0.000     0.000 

 *********************************************************************** 

 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station      100.000 to Point/Station      101.000 

 **** RETARDING BASIN ROUTING **** 

 ______________________________________________________________________ 

 

 User entry of depth-outflow-storage data 

 -------------------------------------------------------------------- 

 Total number of inflow hydrograph intervals = 289 

 Hydrograph time unit =  5.000 (Min.) 

 Initial depth in storage basin =   0.00(Ft.) 

 -------------------------------------------------------------------- 

 -------------------------------------------------------------------- 

 Initial basin depth =   0.00 (Ft.) 

 Initial basin storage =      0.00 (Ac.Ft) 

 Initial basin outflow =   0.00 (CFS) 

 --------------------------------------------------------------------- 

 -------------------------------------------------------------------- 

 Depth vs. Storage and Depth vs. Discharge data: 

  Basin Depth  Storage    Outflow   (S-O*dt/2)   (S+O*dt/2) 

      (Ft.)    (Ac.Ft)    (CFS)     (Ac.Ft)    (Ac.Ft) 

 --------------------------------------------------------------------- 

          0.000      0.000      0.000      0.000        0.000 

          1.000      0.030      0.060      0.030        0.030 

          2.000      0.070      0.080      0.070        0.070 

          3.000      0.100      0.100      0.100        0.100 

          4.000      0.140      0.120      0.140        0.140 

          5.000      0.170      0.500      0.168        0.172 

          6.000      0.210      5.720      0.190        0.230 

 -------------------------------------------------------------------- 

   Hydrograph Detention Basin Routing 

 --------------------------------------------------------------------- 

 

 Graph values: 'I'= unit inflow; 'O'=outflow at time shown 

 --------------------------------------------------------------------- 

  Time   Inflow  Outflow    Storage                                     Depth  

 (Hours)  (CFS)   (CFS)     (Ac.Ft) .0       0.1    0.16    0.24    0.32 (Ft.) 

  0.083    0.01    0.00      0.000  OI      |       |       |       |     0.00 

  0.167    0.02    0.00      0.000  OI      |       |       |       |     0.00 
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  0.250    0.02    0.00      0.000  OI      |       |       |       |     0.01 

  0.333    0.02    0.00      0.000  O I     |       |       |       |     0.01 

  0.417    0.03    0.00      0.001  O I     |       |       |       |     0.02 

  0.500    0.03    0.00      0.001  O I     |       |       |       |     0.03 

  0.583    0.03    0.00      0.001  O I     |       |       |       |     0.03 

  0.667    0.03    0.00      0.001  O I     |       |       |       |     0.04 

  0.750    0.03    0.00      0.001  O I     |       |       |       |     0.04 

  0.833    0.03    0.00      0.001  O  I    |       |       |       |     0.05 

  0.917    0.04    0.00      0.002  O  I    |       |       |       |     0.06 

  1.000    0.04    0.00      0.002  O  I    |       |       |       |     0.07 

  1.083    0.03    0.00      0.002  O  I    |       |       |       |     0.07 

  1.167    0.03    0.00      0.002  O I     |       |       |       |     0.08 

  1.250    0.03    0.00      0.002  O I     |       |       |       |     0.08 

  1.333    0.03    0.01      0.003  O I     |       |       |       |     0.09 

  1.417    0.03    0.01      0.003  O I     |       |       |       |     0.09 

  1.500    0.03    0.01      0.003  O I     |       |       |       |     0.10 

  1.583    0.03    0.01      0.003  O I     |       |       |       |     0.10 

  1.667    0.03    0.01      0.003  O I     |       |       |       |     0.11 

  1.750    0.03    0.01      0.003  O I     |       |       |       |     0.11 

  1.833    0.03    0.01      0.004  O  I    |       |       |       |     0.12 

  1.917    0.04    0.01      0.004  O  I    |       |       |       |     0.13 

  2.000    0.04    0.01      0.004  O  I    |       |       |       |     0.13 

  2.083    0.04    0.01      0.004  O  I    |       |       |       |     0.14 

  2.167    0.04    0.01      0.004  O  I    |       |       |       |     0.15 

  2.250    0.04    0.01      0.005  O  I    |       |       |       |     0.15 

  2.333    0.04    0.01      0.005  O  I    |       |       |       |     0.16 

  2.417    0.04    0.01      0.005  O  I    |       |       |       |     0.16 

  2.500    0.04    0.01      0.005  |O I    |       |       |       |     0.17 

  2.583    0.04    0.01      0.005  |O  I   |       |       |       |     0.18 

  2.667    0.05    0.01      0.006  |O  I   |       |       |       |     0.19 

  2.750    0.05    0.01      0.006  |O  I   |       |       |       |     0.19 

  2.833    0.05    0.01      0.006  |O  I   |       |       |       |     0.20 

  2.917    0.05    0.01      0.006  |O  I   |       |       |       |     0.21 

  3.000    0.05    0.01      0.007  |O  I   |       |       |       |     0.22 

  3.083    0.05    0.01      0.007  |O  I   |       |       |       |     0.22 

  3.167    0.05    0.01      0.007  |O  I   |       |       |       |     0.23 

  3.250    0.05    0.01      0.007  |O  I   |       |       |       |     0.24 

  3.333    0.05    0.01      0.007  |O  I   |       |       |       |     0.25 

  3.417    0.05    0.02      0.008  |O  I   |       |       |       |     0.25 

  3.500    0.05    0.02      0.008  |O  I   |       |       |       |     0.26 

  3.583    0.05    0.02      0.008  |O  I   |       |       |       |     0.27 

  3.667    0.05    0.02      0.008  |O  I   |       |       |       |     0.27 

  3.750    0.05    0.02      0.008  |O  I   |       |       |       |     0.28 

  3.833    0.05    0.02      0.009  |O   I  |       |       |       |     0.29 

  3.917    0.06    0.02      0.009  |O   I  |       |       |       |     0.30 

  4.000    0.06    0.02      0.009  |O   I  |       |       |       |     0.31 

  4.083    0.06    0.02      0.009  |O   I  |       |       |       |     0.31 

  4.167    0.06    0.02      0.010  |O   I  |       |       |       |     0.32 

  4.250    0.06    0.02      0.010  | O  I  |       |       |       |     0.33 

  4.333    0.06    0.02      0.010  | O   I |       |       |       |     0.34 

  4.417    0.07    0.02      0.011  | O   I |       |       |       |     0.35 

  4.500    0.07    0.02      0.011  | O   I |       |       |       |     0.36 

  4.583    0.07    0.02      0.011  | O   I |       |       |       |     0.37 

  4.667    0.07    0.02      0.011  | O   I |       |       |       |     0.38 

  4.750    0.07    0.02      0.012  | O   I |       |       |       |     0.39 

  4.833    0.07    0.02      0.012  | O    I|       |       |       |     0.40 

  4.917    0.07    0.02      0.012  | O    I|       |       |       |     0.41 

  5.000    0.07    0.03      0.013  | O    I|       |       |       |     0.42 

  5.083    0.06    0.03      0.013  | O   I |       |       |       |     0.43 

  5.167    0.06    0.03      0.013  | O  I  |       |       |       |     0.44 

  5.250    0.06    0.03      0.013  | O  I  |       |       |       |     0.45 

  5.333    0.06    0.03      0.014  | O   I |       |       |       |     0.45 

  5.417    0.07    0.03      0.014  | O   I |       |       |       |     0.46 

  5.500    0.07    0.03      0.014  | O   I |       |       |       |     0.47 

  5.583    0.07    0.03      0.014  | O    I|       |       |       |     0.48 

  5.667    0.07    0.03      0.015  | O    I|       |       |       |     0.49 

  5.750    0.07    0.03      0.015  |  O   I|       |       |       |     0.50 

  5.833    0.07    0.03      0.015  |  O   I|       |       |       |     0.51 

  5.917    0.07    0.03      0.016  |  O   I|       |       |       |     0.52 

  6.000    0.07    0.03      0.016  |  O   I|       |       |       |     0.53 

  6.083    0.08    0.03      0.016  |  O    I       |       |       |     0.54 

  6.167    0.08    0.03      0.017  |  O    I       |       |       |     0.55 

  6.250    0.08    0.03      0.017  |  O    I       |       |       |     0.56 

  6.333    0.08    0.03      0.017  |  O    I       |       |       |     0.57 
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  6.417    0.08    0.04      0.018  |  O    I       |       |       |     0.59 

  6.500    0.08    0.04      0.018  |  O    I       |       |       |     0.60 

  6.583    0.09    0.04      0.018  |  O    |I      |       |       |     0.61 

  6.667    0.09    0.04      0.019  |  O    |I      |       |       |     0.62 

  6.750    0.09    0.04      0.019  |  O    |I      |       |       |     0.63 

  6.833    0.09    0.04      0.019  |  O    |I      |       |       |     0.65 

  6.917    0.09    0.04      0.020  |   O   |I      |       |       |     0.66 

  7.000    0.09    0.04      0.020  |   O   |I      |       |       |     0.67 

  7.083    0.09    0.04      0.020  |   O   |I      |       |       |     0.68 

  7.167    0.09    0.04      0.021  |   O   |I      |       |       |     0.69 

  7.250    0.09    0.04      0.021  |   O   |I      |       |       |     0.71 

  7.333    0.10    0.04      0.022  |   O   | I     |       |       |     0.72 

  7.417    0.10    0.04      0.022  |   O   | I     |       |       |     0.73 

  7.500    0.10    0.04      0.022  |   O   | I     |       |       |     0.74 

  7.583    0.11    0.05      0.023  |   O   | I     |       |       |     0.76 

  7.667    0.11    0.05      0.023  |   O   |  I    |       |       |     0.77 

  7.750    0.11    0.05      0.024  |   O   |  I    |       |       |     0.79 

  7.833    0.12    0.05      0.024  |   O   |  I    |       |       |     0.80 

  7.917    0.12    0.05      0.025  |   O   |   I   |       |       |     0.82 

  8.000    0.12    0.05      0.025  |    O  |   I   |       |       |     0.84 

  8.083    0.13    0.05      0.026  |    O  |    I  |       |       |     0.85 

  8.167    0.14    0.05      0.026  |    O  |     I |       |       |     0.87 

  8.250    0.14    0.05      0.027  |    O  |     I |       |       |     0.89 

  8.333    0.14    0.05      0.027  |    O  |     I |       |       |     0.91 

  8.417    0.14    0.06      0.028  |    O  |     I |       |       |     0.93 

  8.500    0.14    0.06      0.028  |    O  |     I |       |       |     0.95 

  8.583    0.15    0.06      0.029  |    O  |     I |       |       |     0.97 

  8.667    0.15    0.06      0.030  |     O |      I|       |       |     0.99 

  8.750    0.15    0.06      0.030  |     O |      I|       |       |     1.01 

  8.833    0.15    0.06      0.031  |     O |      I|       |       |     1.02 

  8.917    0.16    0.06      0.032  |     O |       I       |       |     1.04 

  9.000    0.16    0.06      0.032  |     O |       I       |       |     1.06 

  9.083    0.17    0.06      0.033  |     O |       |I      |       |     1.07 

  9.167    0.18    0.06      0.034  |     O |       |I      |       |     1.09 

  9.250    0.18    0.06      0.035  |     O |       |I      |       |     1.11 

  9.333    0.18    0.06      0.035  |     O |       | I     |       |     1.13 

  9.417    0.19    0.06      0.036  |     O |       | I     |       |     1.15 

  9.500    0.19    0.06      0.037  |     O |       | I     |       |     1.18 

  9.583    0.19    0.06      0.038  |     O |       |  I    |       |     1.20 

  9.667    0.20    0.06      0.039  |     O |       |  I    |       |     1.22 

  9.750    0.20    0.06      0.040  |     O |       |  I    |       |     1.24 

  9.833    0.20    0.07      0.041  |     O |       |   I   |       |     1.26 

  9.917    0.20    0.07      0.042  |     O |       |   I   |       |     1.29 

 10.000    0.20    0.07      0.042  |     O |       |   I   |       |     1.31 

 10.083    0.16    0.07      0.043  |     O |       I       |       |     1.33 

 10.167    0.14    0.07      0.044  |     O |     I |       |       |     1.35 

 10.250    0.14    0.07      0.044  |     O |     I |       |       |     1.36 

 10.333    0.14    0.07      0.045  |     O |     I |       |       |     1.37 

 10.417    0.14    0.07      0.045  |     O |     I |       |       |     1.38 

 10.500    0.14    0.07      0.046  |     O |     I |       |       |     1.40 

 10.583    0.17    0.07      0.046  |     O |       |I      |       |     1.41 

 10.667    0.19    0.07      0.047  |     O |       | I     |       |     1.43 

 10.750    0.19    0.07      0.048  |     O |       | I     |       |     1.45 

 10.833    0.19    0.07      0.049  |      O|       | I     |       |     1.47 

 10.917    0.19    0.07      0.050  |      O|       | I     |       |     1.49 

 11.000    0.19    0.07      0.050  |      O|       | I     |       |     1.51 

 11.083    0.18    0.07      0.051  |      O|       | I     |       |     1.53 

 11.167    0.18    0.07      0.052  |      O|       |I      |       |     1.55 

 11.250    0.18    0.07      0.053  |      O|       |I      |       |     1.57 

 11.333    0.18    0.07      0.053  |      O|       |I      |       |     1.58 

 11.417    0.18    0.07      0.054  |      O|       |I      |       |     1.60 

 11.500    0.18    0.07      0.055  |      O|       |I      |       |     1.62 

 11.583    0.16    0.07      0.055  |      O|       I       |       |     1.64 

 11.667    0.16    0.07      0.056  |      O|       I       |       |     1.65 

 11.750    0.16    0.07      0.057  |      O|       I       |       |     1.67 

 11.833    0.16    0.07      0.057  |      O|       I       |       |     1.68 

 11.917    0.17    0.07      0.058  |      O|       I       |       |     1.70 

 12.000    0.17    0.07      0.059  |      O|       I       |       |     1.71 

 12.083    0.21    0.07      0.059  |      O|       |    I  |       |     1.73 

 12.167    0.23    0.08      0.060  |      O|       |      I|       |     1.76 

 12.250    0.23    0.08      0.061  |      O|       |      I|       |     1.78 

 12.333    0.24    0.08      0.062  |      O|       |       I       |     1.81 

 12.417    0.24    0.08      0.064  |      O|       |       I       |     1.84 

 12.500    0.24    0.08      0.065  |      O|       |       I       |     1.87 
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 12.583    0.25    0.08      0.066  |      O|       |       |I      |     1.90 

 12.667    0.26    0.08      0.067  |      O|       |       | I     |     1.93 

 12.750    0.26    0.08      0.068  |       O       |       | I     |     1.96 

 12.833    0.27    0.08      0.070  |       O       |       | I     |     1.99 

 12.917    0.27    0.08      0.071  |       O       |       |  I    |     2.03 

 13.000    0.27    0.08      0.072  |       O       |       |  I    |     2.07 

 13.083    0.30    0.08      0.074  |       O       |       |     I |     2.12 

 13.167    0.32    0.08      0.075  |       O       |       |       I     2.17 

 13.250    0.32    0.08      0.077  |       O       |       |       I     2.23 

 13.333    0.32    0.09      0.078  |       O       |       |       I     2.28 

 13.417    0.32    0.09      0.080  |       O       |       |       I     2.33 

 13.500    0.32    0.09      0.082  |       O       |       |       I     2.38 

 13.583    0.25    0.09      0.083  |       O       |       |I      |     2.43 

 13.667    0.21    0.09      0.084  |       |O      |    I  |       |     2.46 

 13.750    0.21    0.09      0.085  |       |O      |    I  |       |     2.49 

 13.833    0.21    0.09      0.086  |       |O      |    I  |       |     2.52 

 13.917    0.21    0.09      0.086  |       |O      |    I  |       |     2.55 

 14.000    0.21    0.09      0.087  |       |O      |    I  |       |     2.57 

 14.083    0.24    0.09      0.088  |       |O      |       I       |     2.61 

 14.167    0.25    0.09      0.089  |       |O      |       |I      |     2.64 

 14.250    0.25    0.09      0.090  |       |O      |       |I      |     2.68 

 14.333    0.24    0.09      0.091  |       |O      |       I       |     2.71 

 14.417    0.24    0.09      0.092  |       |O      |       I       |     2.75 

 14.500    0.24    0.10      0.093  |       |O      |       I       |     2.78 

 14.583    0.24    0.10      0.094  |       |O      |       I       |     2.81 

 14.667    0.24    0.10      0.095  |       |O      |       I       |     2.85 

 14.750    0.24    0.10      0.096  |       |O      |       I       |     2.88 

 14.833    0.24    0.10      0.097  |       |O      |      I|       |     2.91 

 14.917    0.23    0.10      0.098  |       | O     |      I|       |     2.94 

 15.000    0.23    0.10      0.099  |       | O     |      I|       |     2.97 

 15.083    0.23    0.10      0.100  |       | O     |     I |       |     3.00 

 15.167    0.22    0.10      0.101  |       | O     |     I |       |     3.02 

 15.250    0.22    0.10      0.102  |       | O     |     I |       |     3.04 

 15.333    0.22    0.10      0.103  |       | O     |    I  |       |     3.06 

 15.417    0.21    0.10      0.103  |       | O     |    I  |       |     3.08 

 15.500    0.21    0.10      0.104  |       | O     |    I  |       |     3.10 

 15.583    0.19    0.10      0.105  |       | O     |  I    |       |     3.12 

 15.667    0.18    0.10      0.105  |       | O     |I      |       |     3.13 

 15.750    0.18    0.10      0.106  |       | O     |I      |       |     3.15 

 15.833    0.18    0.10      0.106  |       | O     |I      |       |     3.16 

 15.917    0.18    0.10      0.107  |       | O     |I      |       |     3.17 

 16.000    0.18    0.10      0.107  |       | O     |I      |       |     3.19 

 16.083    0.08    0.10      0.108  |       I O     |       |       |     3.19 

 16.167    0.04    0.10      0.107  |  I    | O     |       |       |     3.18 

 16.250    0.04    0.10      0.107  |  I    | O     |       |       |     3.17 

 16.333    0.04    0.10      0.106  |  I    | O     |       |       |     3.16 

 16.417    0.04    0.10      0.106  |  I    | O     |       |       |     3.15 

 16.500    0.04    0.10      0.105  |  I    | O     |       |       |     3.14 

 16.583    0.03    0.10      0.105  |  I    | O     |       |       |     3.13 

 16.667    0.03    0.10      0.104  | I     | O     |       |       |     3.11 

 16.750    0.03    0.10      0.104  | I     | O     |       |       |     3.10 

 16.833    0.03    0.10      0.103  | I     | O     |       |       |     3.09 

 16.917    0.03    0.10      0.103  | I     | O     |       |       |     3.07 

 17.000    0.03    0.10      0.102  | I     | O     |       |       |     3.06 

 17.083    0.04    0.10      0.102  |   I   | O     |       |       |     3.05 

 17.167    0.05    0.10      0.102  |   I   | O     |       |       |     3.04 

 17.250    0.05    0.10      0.101  |   I   | O     |       |       |     3.03 

 17.333    0.05    0.10      0.101  |   I   | O     |       |       |     3.02 

 17.417    0.05    0.10      0.100  |   I   | O     |       |       |     3.01 

 17.500    0.05    0.10      0.100  |   I   | O     |       |       |     3.00 

 17.583    0.05    0.10      0.100  |   I   | O     |       |       |     2.99 

 17.667    0.05    0.10      0.099  |   I   | O     |       |       |     2.98 

 17.750    0.05    0.10      0.099  |   I   | O     |       |       |     2.97 

 17.833    0.04    0.10      0.099  |   I   | O     |       |       |     2.95 

 17.917    0.04    0.10      0.098  |  I    | O     |       |       |     2.94 

 18.000    0.04    0.10      0.098  |  I    |O      |       |       |     2.93 

 18.083    0.04    0.10      0.097  |  I    |O      |       |       |     2.91 

 18.167    0.04    0.10      0.097  |  I    |O      |       |       |     2.90 

 18.250    0.04    0.10      0.097  |  I    |O      |       |       |     2.88 

 18.333    0.04    0.10      0.096  |  I    |O      |       |       |     2.87 

 18.417    0.04    0.10      0.096  |  I    |O      |       |       |     2.86 

 18.500    0.04    0.10      0.095  |  I    |O      |       |       |     2.84 

 18.583    0.03    0.10      0.095  |  I    |O      |       |       |     2.83 

 18.667    0.03    0.10      0.094  | I     |O      |       |       |     2.81 
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 18.750    0.03    0.10      0.094  | I     |O      |       |       |     2.80 

 18.833    0.02    0.10      0.093  | I     |O      |       |       |     2.78 

 18.917    0.02    0.10      0.093  |I      |O      |       |       |     2.76 

 19.000    0.02    0.09      0.092  |I      |O      |       |       |     2.75 

 19.083    0.02    0.09      0.092  | I     |O      |       |       |     2.73 

 19.167    0.03    0.09      0.091  | I     |O      |       |       |     2.71 

 19.250    0.03    0.09      0.091  | I     |O      |       |       |     2.70 

 19.333    0.03    0.09      0.091  |  I    |O      |       |       |     2.68 

 19.417    0.04    0.09      0.090  |  I    |O      |       |       |     2.67 

 19.500    0.04    0.09      0.090  |  I    |O      |       |       |     2.66 

 19.583    0.03    0.09      0.089  |  I    |O      |       |       |     2.64 

 19.667    0.03    0.09      0.089  | I     |O      |       |       |     2.63 

 19.750    0.03    0.09      0.088  | I     |O      |       |       |     2.62 

 19.833    0.02    0.09      0.088  | I     |O      |       |       |     2.60 

 19.917    0.02    0.09      0.088  |I      |O      |       |       |     2.58 

 20.000    0.02    0.09      0.087  |I      |O      |       |       |     2.57 

 20.083    0.02    0.09      0.087  | I     |O      |       |       |     2.55 

 20.167    0.03    0.09      0.086  | I     |O      |       |       |     2.54 

 20.250    0.03    0.09      0.086  | I     |O      |       |       |     2.52 

 20.333    0.03    0.09      0.085  | I     |O      |       |       |     2.51 

 20.417    0.03    0.09      0.085  | I     |O      |       |       |     2.49 

 20.500    0.03    0.09      0.084  | I     |O      |       |       |     2.48 

 20.583    0.03    0.09      0.084  | I     |O      |       |       |     2.46 

 20.667    0.03    0.09      0.084  | I     |O      |       |       |     2.45 

 20.750    0.03    0.09      0.083  | I     O       |       |       |     2.44 

 20.833    0.02    0.09      0.083  | I     O       |       |       |     2.42 

 20.917    0.02    0.09      0.082  |I      O       |       |       |     2.41 

 21.000    0.02    0.09      0.082  |I      O       |       |       |     2.39 

 21.083    0.02    0.09      0.081  | I     O       |       |       |     2.38 

 21.167    0.03    0.09      0.081  | I     O       |       |       |     2.36 

 21.250    0.03    0.09      0.080  | I     O       |       |       |     2.35 

 21.333    0.02    0.09      0.080  | I     O       |       |       |     2.33 

 21.417    0.02    0.09      0.080  |I      O       |       |       |     2.32 

 21.500    0.02    0.09      0.079  |I      O       |       |       |     2.30 

 21.583    0.02    0.09      0.079  | I     O       |       |       |     2.29 

 21.667    0.03    0.09      0.078  | I     O       |       |       |     2.27 

 21.750    0.03    0.09      0.078  | I     O       |       |       |     2.26 

 21.833    0.02    0.08      0.077  | I     O       |       |       |     2.25 

 21.917    0.02    0.08      0.077  |I      O       |       |       |     2.23 

 22.000    0.02    0.08      0.077  |I      O       |       |       |     2.22 

 22.083    0.02    0.08      0.076  | I     O       |       |       |     2.20 

 22.167    0.03    0.08      0.076  | I     O       |       |       |     2.19 

 22.250    0.03    0.08      0.075  | I     O       |       |       |     2.18 

 22.333    0.02    0.08      0.075  | I     O       |       |       |     2.16 

 22.417    0.02    0.08      0.074  |I      O       |       |       |     2.15 

 22.500    0.02    0.08      0.074  |I      O       |       |       |     2.13 

 22.583    0.02    0.08      0.074  |I      O       |       |       |     2.12 

 22.667    0.02    0.08      0.073  |I      O       |       |       |     2.10 

 22.750    0.02    0.08      0.073  |I      O       |       |       |     2.09 

 22.833    0.02    0.08      0.072  |I      O       |       |       |     2.08 

 22.917    0.02    0.08      0.072  |I      O       |       |       |     2.06 

 23.000    0.02    0.08      0.071  |I      O       |       |       |     2.05 

 23.083    0.02    0.08      0.071  |I      O       |       |       |     2.03 

 23.167    0.02    0.08      0.071  |I      O       |       |       |     2.02 

 23.250    0.02    0.08      0.070  |I      O       |       |       |     2.00 

 23.333    0.02    0.08      0.070  |I      O       |       |       |     1.99 

 23.417    0.02    0.08      0.069  |I      O       |       |       |     1.98 

 23.500    0.02    0.08      0.069  |I      O       |       |       |     1.97 

 23.583    0.02    0.08      0.068  |I      O       |       |       |     1.96 

 23.667    0.02    0.08      0.068  |I      O       |       |       |     1.95 

 23.750    0.02    0.08      0.068  |I     O|       |       |       |     1.94 

 23.833    0.02    0.08      0.067  |I     O|       |       |       |     1.93 

 23.917    0.02    0.08      0.067  |I     O|       |       |       |     1.92 

 24.000    0.02    0.08      0.066  |I     O|       |       |       |     1.91 

 24.083    0.01    0.08      0.066  I      O|       |       |       |     1.90 

 24.167    0.00    0.08      0.065  I      O|       |       |       |     1.89 

 24.250    0.00    0.08      0.065  I      O|       |       |       |     1.87 

 24.333    0.00    0.08      0.064  I      O|       |       |       |     1.86 

 24.417    0.00    0.08      0.064  I      O|       |       |       |     1.85 

 24.500    0.00    0.08      0.063  I      O|       |       |       |     1.83 

 24.583    0.00    0.08      0.063  I      O|       |       |       |     1.82 

 24.667    0.00    0.08      0.062  I      O|       |       |       |     1.81 

 24.750    0.00    0.08      0.062  I      O|       |       |       |     1.79 

 24.833    0.00    0.08      0.061  I      O|       |       |       |     1.78 
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 24.917    0.00    0.08      0.061  I      O|       |       |       |     1.77 

 25.000    0.00    0.08      0.060  I      O|       |       |       |     1.75 

 25.083    0.00    0.07      0.060  I      O|       |       |       |     1.74 

 25.167    0.00    0.07      0.059  I      O|       |       |       |     1.73 

 25.250    0.00    0.07      0.059  I      O|       |       |       |     1.72 

 25.333    0.00    0.07      0.058  I      O|       |       |       |     1.70 

 25.417    0.00    0.07      0.058  I      O|       |       |       |     1.69 

 25.500    0.00    0.07      0.057  I      O|       |       |       |     1.68 

 25.583    0.00    0.07      0.057  I      O|       |       |       |     1.66 

 25.667    0.00    0.07      0.056  I      O|       |       |       |     1.65 

 25.750    0.00    0.07      0.056  I      O|       |       |       |     1.64 

 25.833    0.00    0.07      0.055  I      O|       |       |       |     1.63 

 25.917    0.00    0.07      0.055  I      O|       |       |       |     1.61 

 26.000    0.00    0.07      0.054  I      O|       |       |       |     1.60 

 26.083    0.00    0.07      0.054  I      O|       |       |       |     1.59 

 26.167    0.00    0.07      0.053  I      O|       |       |       |     1.58 

 26.250    0.00    0.07      0.053  I      O|       |       |       |     1.56 

 26.333    0.00    0.07      0.052  I      O|       |       |       |     1.55 

 26.417    0.00    0.07      0.052  I      O|       |       |       |     1.54 

 26.500    0.00    0.07      0.051  I      O|       |       |       |     1.53 

 26.583    0.00    0.07      0.051  I      O|       |       |       |     1.52 

 26.667    0.00    0.07      0.050  I      O|       |       |       |     1.50 

 26.750    0.00    0.07      0.050  I      O|       |       |       |     1.49 

 26.833    0.00    0.07      0.049  I      O|       |       |       |     1.48 

 26.917    0.00    0.07      0.049  I      O|       |       |       |     1.47 

 27.000    0.00    0.07      0.048  I      O|       |       |       |     1.46 

 27.083    0.00    0.07      0.048  I     O |       |       |       |     1.44 

 27.167    0.00    0.07      0.047  I     O |       |       |       |     1.43 

 27.250    0.00    0.07      0.047  I     O |       |       |       |     1.42 

 27.333    0.00    0.07      0.046  I     O |       |       |       |     1.41 

 27.417    0.00    0.07      0.046  I     O |       |       |       |     1.40 

 27.500    0.00    0.07      0.045  I     O |       |       |       |     1.39 

 27.583    0.00    0.07      0.045  I     O |       |       |       |     1.37 

 27.667    0.00    0.07      0.044  I     O |       |       |       |     1.36 

 27.750    0.00    0.07      0.044  I     O |       |       |       |     1.35 

 27.833    0.00    0.07      0.044  I     O |       |       |       |     1.34 

 27.917    0.00    0.07      0.043  I     O |       |       |       |     1.33 

 28.000    0.00    0.07      0.043  I     O |       |       |       |     1.32 

 28.083    0.00    0.07      0.042  I     O |       |       |       |     1.30 

 28.167    0.00    0.07      0.042  I     O |       |       |       |     1.29 

 28.250    0.00    0.07      0.041  I     O |       |       |       |     1.28 

 28.333    0.00    0.07      0.041  I     O |       |       |       |     1.27 

 28.417    0.00    0.07      0.040  I     O |       |       |       |     1.26 

 28.500    0.00    0.06      0.040  I     O |       |       |       |     1.25 

 28.583    0.00    0.06      0.039  I     O |       |       |       |     1.24 

 28.667    0.00    0.06      0.039  I     O |       |       |       |     1.23 

 28.750    0.00    0.06      0.039  I     O |       |       |       |     1.21 

 28.833    0.00    0.06      0.038  I     O |       |       |       |     1.20 

 28.917    0.00    0.06      0.038  I     O |       |       |       |     1.19 

 29.000    0.00    0.06      0.037  I     O |       |       |       |     1.18 

 29.083    0.00    0.06      0.037  I     O |       |       |       |     1.17 

 29.167    0.00    0.06      0.036  I     O |       |       |       |     1.16 

 29.250    0.00    0.06      0.036  I     O |       |       |       |     1.15 

 29.333    0.00    0.06      0.036  I     O |       |       |       |     1.14 

 29.417    0.00    0.06      0.035  I     O |       |       |       |     1.13 

 29.500    0.00    0.06      0.035  I     O |       |       |       |     1.12 

 29.583    0.00    0.06      0.034  I     O |       |       |       |     1.11 

 29.667    0.00    0.06      0.034  I     O |       |       |       |     1.10 

 29.750    0.00    0.06      0.033  I     O |       |       |       |     1.08 

 29.833    0.00    0.06      0.033  I     O |       |       |       |     1.07 

 29.917    0.00    0.06      0.033  I     O |       |       |       |     1.06 

 30.000    0.00    0.06      0.032  I     O |       |       |       |     1.05 

 30.083    0.00    0.06      0.032  I     O |       |       |       |     1.04 

 30.167    0.00    0.06      0.031  I     O |       |       |       |     1.03 

 30.250    0.00    0.06      0.031  I     O |       |       |       |     1.02 

 30.333    0.00    0.06      0.030  I     O |       |       |       |     1.01 

 30.417    0.00    0.06      0.030  I     O |       |       |       |     1.00 

 30.500    0.00    0.06      0.030  I     O |       |       |       |     0.99 

 30.583    0.00    0.06      0.029  I    O  |       |       |       |     0.97 

 30.667    0.00    0.06      0.029  I    O  |       |       |       |     0.96 

 30.750    0.00    0.06      0.028  I    O  |       |       |       |     0.95 

 30.833    0.00    0.06      0.028  I    O  |       |       |       |     0.93 

 30.917    0.00    0.06      0.028  I    O  |       |       |       |     0.92 

 31.000    0.00    0.05      0.027  I    O  |       |       |       |     0.91 
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 31.083    0.00    0.05      0.027  I    O  |       |       |       |     0.90 

 31.167    0.00    0.05      0.027  I    O  |       |       |       |     0.88 

 31.250    0.00    0.05      0.026  I    O  |       |       |       |     0.87 

 31.333    0.00    0.05      0.026  I    O  |       |       |       |     0.86 

 31.417    0.00    0.05      0.025  I    O  |       |       |       |     0.85 

 31.500    0.00    0.05      0.025  I    O  |       |       |       |     0.84 

 31.583    0.00    0.05      0.025  I    O  |       |       |       |     0.83 

 31.667    0.00    0.05      0.024  I   O   |       |       |       |     0.81 

 31.750    0.00    0.05      0.024  I   O   |       |       |       |     0.80 

 31.833    0.00    0.05      0.024  I   O   |       |       |       |     0.79 

 31.917    0.00    0.05      0.023  I   O   |       |       |       |     0.78 

 32.000    0.00    0.05      0.023  I   O   |       |       |       |     0.77 

 32.083    0.00    0.05      0.023  I   O   |       |       |       |     0.76 

 32.167    0.00    0.04      0.022  I   O   |       |       |       |     0.75 

 32.250    0.00    0.04      0.022  I   O   |       |       |       |     0.74 

 32.333    0.00    0.04      0.022  I   O   |       |       |       |     0.73 

 32.417    0.00    0.04      0.022  I   O   |       |       |       |     0.72 

 32.500    0.00    0.04      0.021  I   O   |       |       |       |     0.71 

 32.583    0.00    0.04      0.021  I   O   |       |       |       |     0.70 

 32.667    0.00    0.04      0.021  I   O   |       |       |       |     0.69 

 32.750    0.00    0.04      0.020  I   O   |       |       |       |     0.68 

 32.833    0.00    0.04      0.020  I   O   |       |       |       |     0.67 

 32.917    0.00    0.04      0.020  I   O   |       |       |       |     0.66 

 33.000    0.00    0.04      0.020  I  O    |       |       |       |     0.65 

 33.083    0.00    0.04      0.019  I  O    |       |       |       |     0.64 

 33.167    0.00    0.04      0.019  I  O    |       |       |       |     0.64 

 33.250    0.00    0.04      0.019  I  O    |       |       |       |     0.63 

 33.333    0.00    0.04      0.019  I  O    |       |       |       |     0.62 

 33.417    0.00    0.04      0.018  I  O    |       |       |       |     0.61 

 33.500    0.00    0.04      0.018  I  O    |       |       |       |     0.60 

 33.583    0.00    0.04      0.018  I  O    |       |       |       |     0.59 

 33.667    0.00    0.04      0.018  I  O    |       |       |       |     0.59 

 33.750    0.00    0.03      0.017  I  O    |       |       |       |     0.58 

 33.833    0.00    0.03      0.017  I  O    |       |       |       |     0.57 

 33.917    0.00    0.03      0.017  I  O    |       |       |       |     0.56 

 34.000    0.00    0.03      0.017  I  O    |       |       |       |     0.55 

 34.083    0.00    0.03      0.016  I  O    |       |       |       |     0.55 

 34.167    0.00    0.03      0.016  I  O    |       |       |       |     0.54 

 34.250    0.00    0.03      0.016  I  O    |       |       |       |     0.53 

 34.333    0.00    0.03      0.016  I  O    |       |       |       |     0.52 

 34.417    0.00    0.03      0.016  I  O    |       |       |       |     0.52 

 34.500    0.00    0.03      0.015  I  O    |       |       |       |     0.51 

 34.583    0.00    0.03      0.015  I  O    |       |       |       |     0.50 

 34.667    0.00    0.03      0.015  I  O    |       |       |       |     0.50 

 34.750    0.00    0.03      0.015  I O     |       |       |       |     0.49 

 34.833    0.00    0.03      0.014  I O     |       |       |       |     0.48 

 34.917    0.00    0.03      0.014  I O     |       |       |       |     0.48 

 35.000    0.00    0.03      0.014  I O     |       |       |       |     0.47 

 35.083    0.00    0.03      0.014  I O     |       |       |       |     0.46 

 35.167    0.00    0.03      0.014  I O     |       |       |       |     0.46 

 35.250    0.00    0.03      0.014  I O     |       |       |       |     0.45 

 35.333    0.00    0.03      0.013  I O     |       |       |       |     0.44 

 35.417    0.00    0.03      0.013  I O     |       |       |       |     0.44 

 35.500    0.00    0.03      0.013  I O     |       |       |       |     0.43 

 35.583    0.00    0.03      0.013  I O     |       |       |       |     0.43 

 35.667    0.00    0.03      0.013  I O     |       |       |       |     0.42 

 35.750    0.00    0.02      0.012  I O     |       |       |       |     0.41 

 35.833    0.00    0.02      0.012  I O     |       |       |       |     0.41 

 35.917    0.00    0.02      0.012  I O     |       |       |       |     0.40 

 36.000    0.00    0.02      0.012  I O     |       |       |       |     0.40 

 36.083    0.00    0.02      0.012  I O     |       |       |       |     0.39 

 36.167    0.00    0.02      0.012  I O     |       |       |       |     0.39 

 36.250    0.00    0.02      0.011  I O     |       |       |       |     0.38 

 36.333    0.00    0.02      0.011  I O     |       |       |       |     0.38 

 36.417    0.00    0.02      0.011  I O     |       |       |       |     0.37 

 36.500    0.00    0.02      0.011  I O     |       |       |       |     0.37 

 36.583    0.00    0.02      0.011  I O     |       |       |       |     0.36 

 36.667    0.00    0.02      0.011  I O     |       |       |       |     0.36 

 36.750    0.00    0.02      0.011  I O     |       |       |       |     0.35 

 36.833    0.00    0.02      0.010  I O     |       |       |       |     0.35 

 36.917    0.00    0.02      0.010  I O     |       |       |       |     0.34 

 37.000    0.00    0.02      0.010  I O     |       |       |       |     0.34 

 37.083    0.00    0.02      0.010  I O     |       |       |       |     0.33 

 37.167    0.00    0.02      0.010  IO      |       |       |       |     0.33 
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 37.250    0.00    0.02      0.010  IO      |       |       |       |     0.32 

 37.333    0.00    0.02      0.010  IO      |       |       |       |     0.32 

 37.417    0.00    0.02      0.009  IO      |       |       |       |     0.31 

 37.500    0.00    0.02      0.009  IO      |       |       |       |     0.31 

 37.583    0.00    0.02      0.009  IO      |       |       |       |     0.31 

 37.667    0.00    0.02      0.009  IO      |       |       |       |     0.30 

 37.750    0.00    0.02      0.009  IO      |       |       |       |     0.30 

 37.833    0.00    0.02      0.009  IO      |       |       |       |     0.29 

 37.917    0.00    0.02      0.009  IO      |       |       |       |     0.29 

 38.000    0.00    0.02      0.009  IO      |       |       |       |     0.29 

 38.083    0.00    0.02      0.008  IO      |       |       |       |     0.28 

 38.167    0.00    0.02      0.008  IO      |       |       |       |     0.28 

 38.250    0.00    0.02      0.008  IO      |       |       |       |     0.27 

 38.333    0.00    0.02      0.008  IO      |       |       |       |     0.27 

 38.417    0.00    0.02      0.008  IO      |       |       |       |     0.27 

 38.500    0.00    0.02      0.008  IO      |       |       |       |     0.26 

 38.583    0.00    0.02      0.008  IO      |       |       |       |     0.26 

 38.667    0.00    0.02      0.008  IO      |       |       |       |     0.26 

 38.750    0.00    0.02      0.008  IO      |       |       |       |     0.25 

 38.833    0.00    0.01      0.007  IO      |       |       |       |     0.25 

 38.917    0.00    0.01      0.007  IO      |       |       |       |     0.25 

 39.000    0.00    0.01      0.007  IO      |       |       |       |     0.24 

 39.083    0.00    0.01      0.007  IO      |       |       |       |     0.24 

 39.167    0.00    0.01      0.007  IO      |       |       |       |     0.24 

 39.250    0.00    0.01      0.007  IO      |       |       |       |     0.23 

 39.333    0.00    0.01      0.007  IO      |       |       |       |     0.23 

 39.417    0.00    0.01      0.007  IO      |       |       |       |     0.23 

 39.500    0.00    0.01      0.007  IO      |       |       |       |     0.22 

 39.583    0.00    0.01      0.007  IO      |       |       |       |     0.22 

 39.667    0.00    0.01      0.007  IO      |       |       |       |     0.22 

 39.750    0.00    0.01      0.006  IO      |       |       |       |     0.21 

 39.833    0.00    0.01      0.006  IO      |       |       |       |     0.21 

 39.917    0.00    0.01      0.006  IO      |       |       |       |     0.21 

 40.000    0.00    0.01      0.006  IO      |       |       |       |     0.21 

 40.083    0.00    0.01      0.006  IO      |       |       |       |     0.20 

 40.167    0.00    0.01      0.006  IO      |       |       |       |     0.20 

 40.250    0.00    0.01      0.006  IO      |       |       |       |     0.20 

 40.333    0.00    0.01      0.006  IO      |       |       |       |     0.19 

 40.417    0.00    0.01      0.006  IO      |       |       |       |     0.19 

 40.500    0.00    0.01      0.006  IO      |       |       |       |     0.19 

 40.583    0.00    0.01      0.006  IO      |       |       |       |     0.19 

 40.667    0.00    0.01      0.006  IO      |       |       |       |     0.18 

 40.750    0.00    0.01      0.005  IO      |       |       |       |     0.18 

 40.833    0.00    0.01      0.005  IO      |       |       |       |     0.18 

 40.917    0.00    0.01      0.005  IO      |       |       |       |     0.18 

 41.000    0.00    0.01      0.005  IO      |       |       |       |     0.17 

 41.083    0.00    0.01      0.005  IO      |       |       |       |     0.17 

 41.167    0.00    0.01      0.005  IO      |       |       |       |     0.17 

 41.250    0.00    0.01      0.005  IO      |       |       |       |     0.17 

 41.333    0.00    0.01      0.005  IO      |       |       |       |     0.16 

 41.417    0.00    0.01      0.005  O       |       |       |       |     0.16 

 41.500    0.00    0.01      0.005  O       |       |       |       |     0.16 

 41.583    0.00    0.01      0.005  O       |       |       |       |     0.16 

 41.667    0.00    0.01      0.005  O       |       |       |       |     0.16 

 41.750    0.00    0.01      0.005  O       |       |       |       |     0.15 

 41.833    0.00    0.01      0.005  O       |       |       |       |     0.15 

 41.917    0.00    0.01      0.004  O       |       |       |       |     0.15 

 42.000    0.00    0.01      0.004  O       |       |       |       |     0.15 

 42.083    0.00    0.01      0.004  O       |       |       |       |     0.15 

 42.167    0.00    0.01      0.004  O       |       |       |       |     0.14 

 42.250    0.00    0.01      0.004  O       |       |       |       |     0.14 

 42.333    0.00    0.01      0.004  O       |       |       |       |     0.14 

 42.417    0.00    0.01      0.004  O       |       |       |       |     0.14 

 42.500    0.00    0.01      0.004  O       |       |       |       |     0.14 

 42.583    0.00    0.01      0.004  O       |       |       |       |     0.13 

 42.667    0.00    0.01      0.004  O       |       |       |       |     0.13 

 42.750    0.00    0.01      0.004  O       |       |       |       |     0.13 

 42.833    0.00    0.01      0.004  O       |       |       |       |     0.13 

 42.917    0.00    0.01      0.004  O       |       |       |       |     0.13 

 43.000    0.00    0.01      0.004  O       |       |       |       |     0.13 

 43.083    0.00    0.01      0.004  O       |       |       |       |     0.12 

 43.167    0.00    0.01      0.004  O       |       |       |       |     0.12 

 43.250    0.00    0.01      0.004  O       |       |       |       |     0.12 

 43.333    0.00    0.01      0.004  O       |       |       |       |     0.12 
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 43.417    0.00    0.01      0.004  O       |       |       |       |     0.12 

 43.500    0.00    0.01      0.003  O       |       |       |       |     0.12 

 43.583    0.00    0.01      0.003  O       |       |       |       |     0.11 

 43.667    0.00    0.01      0.003  O       |       |       |       |     0.11 

 43.750    0.00    0.01      0.003  O       |       |       |       |     0.11 

 43.833    0.00    0.01      0.003  O       |       |       |       |     0.11 

 43.917    0.00    0.01      0.003  O       |       |       |       |     0.11 

 44.000    0.00    0.01      0.003  O       |       |       |       |     0.11 

 44.083    0.00    0.01      0.003  O       |       |       |       |     0.10 

 44.167    0.00    0.01      0.003  O       |       |       |       |     0.10 

 44.250    0.00    0.01      0.003  O       |       |       |       |     0.10 

 44.333    0.00    0.01      0.003  O       |       |       |       |     0.10 

 44.417    0.00    0.01      0.003  O       |       |       |       |     0.10 

 44.500    0.00    0.01      0.003  O       |       |       |       |     0.10 

 44.583    0.00    0.01      0.003  O       |       |       |       |     0.10 

 44.667    0.00    0.01      0.003  O       |       |       |       |     0.09 

 44.750    0.00    0.01      0.003  O       |       |       |       |     0.09 

 44.833    0.00    0.01      0.003  O       |       |       |       |     0.09 

 44.917    0.00    0.01      0.003  O       |       |       |       |     0.09 

 45.000    0.00    0.01      0.003  O       |       |       |       |     0.09 

 45.083    0.00    0.01      0.003  O       |       |       |       |     0.09 

 45.167    0.00    0.01      0.003  O       |       |       |       |     0.09 

 45.250    0.00    0.01      0.003  O       |       |       |       |     0.09 

 45.333    0.00    0.01      0.003  O       |       |       |       |     0.09 

 45.417    0.00    0.01      0.003  O       |       |       |       |     0.08 

 45.500    0.00    0.00      0.002  O       |       |       |       |     0.08 

 45.583    0.00    0.00      0.002  O       |       |       |       |     0.08 

 45.667    0.00    0.00      0.002  O       |       |       |       |     0.08 

 45.750    0.00    0.00      0.002  O       |       |       |       |     0.08 

 45.833    0.00    0.00      0.002  O       |       |       |       |     0.08 

 45.917    0.00    0.00      0.002  O       |       |       |       |     0.08 

 46.000    0.00    0.00      0.002  O       |       |       |       |     0.08 

 46.083    0.00    0.00      0.002  O       |       |       |       |     0.08 

 46.167    0.00    0.00      0.002  O       |       |       |       |     0.07 

 46.250    0.00    0.00      0.002  O       |       |       |       |     0.07 

 46.333    0.00    0.00      0.002  O       |       |       |       |     0.07 

 46.417    0.00    0.00      0.002  O       |       |       |       |     0.07 

 46.500    0.00    0.00      0.002  O       |       |       |       |     0.07 

 46.583    0.00    0.00      0.002  O       |       |       |       |     0.07 

 46.667    0.00    0.00      0.002  O       |       |       |       |     0.07 

 46.750    0.00    0.00      0.002  O       |       |       |       |     0.07 

 46.833    0.00    0.00      0.002  O       |       |       |       |     0.07 

 46.917    0.00    0.00      0.002  O       |       |       |       |     0.07 

 47.000    0.00    0.00      0.002  O       |       |       |       |     0.06 

 47.083    0.00    0.00      0.002  O       |       |       |       |     0.06 

 47.167    0.00    0.00      0.002  O       |       |       |       |     0.06 

 47.250    0.00    0.00      0.002  O       |       |       |       |     0.06 

 47.333    0.00    0.00      0.002  O       |       |       |       |     0.06 

 47.417    0.00    0.00      0.002  O       |       |       |       |     0.06 

 47.500    0.00    0.00      0.002  O       |       |       |       |     0.06 

 47.583    0.00    0.00      0.002  O       |       |       |       |     0.06 

 47.667    0.00    0.00      0.002  O       |       |       |       |     0.06 

 47.750    0.00    0.00      0.002  O       |       |       |       |     0.06 

 47.833    0.00    0.00      0.002  O       |       |       |       |     0.06 

 47.917    0.00    0.00      0.002  O       |       |       |       |     0.06 

 48.000    0.00    0.00      0.002  O       |       |       |       |     0.05 

 48.083    0.00    0.00      0.002  O       |       |       |       |     0.05 

 48.167    0.00    0.00      0.002  O       |       |       |       |     0.05 

 48.250    0.00    0.00      0.002  O       |       |       |       |     0.05 

 48.333    0.00    0.00      0.002  O       |       |       |       |     0.05 

 48.417    0.00    0.00      0.002  O       |       |       |       |     0.05 

 48.500    0.00    0.00      0.002  O       |       |       |       |     0.05 

 48.583    0.00    0.00      0.001  O       |       |       |       |     0.05 

 48.667    0.00    0.00      0.001  O       |       |       |       |     0.05 

 48.750    0.00    0.00      0.001  O       |       |       |       |     0.05 

 48.833    0.00    0.00      0.001  O       |       |       |       |     0.05 

 48.917    0.00    0.00      0.001  O       |       |       |       |     0.05 

 49.000    0.00    0.00      0.001  O       |       |       |       |     0.05 

 49.083    0.00    0.00      0.001  O       |       |       |       |     0.05 

 49.167    0.00    0.00      0.001  O       |       |       |       |     0.05 

 49.250    0.00    0.00      0.001  O       |       |       |       |     0.04 

 49.333    0.00    0.00      0.001  O       |       |       |       |     0.04 

 49.417    0.00    0.00      0.001  O       |       |       |       |     0.04 

 49.500    0.00    0.00      0.001  O       |       |       |       |     0.04 
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 49.583    0.00    0.00      0.001  O       |       |       |       |     0.04 

 49.667    0.00    0.00      0.001  O       |       |       |       |     0.04 

 49.750    0.00    0.00      0.001  O       |       |       |       |     0.04 

 49.833    0.00    0.00      0.001  O       |       |       |       |     0.04 

 49.917    0.00    0.00      0.001  O       |       |       |       |     0.04 

 50.000    0.00    0.00      0.001  O       |       |       |       |     0.04 

 50.083    0.00    0.00      0.001  O       |       |       |       |     0.04 

 50.167    0.00    0.00      0.001  O       |       |       |       |     0.04 

 50.250    0.00    0.00      0.001  O       |       |       |       |     0.04 

 50.333    0.00    0.00      0.001  O       |       |       |       |     0.04 

 50.417    0.00    0.00      0.001  O       |       |       |       |     0.04 

 50.500    0.00    0.00      0.001  O       |       |       |       |     0.04 

 50.583    0.00    0.00      0.001  O       |       |       |       |     0.04 

 50.667    0.00    0.00      0.001  O       |       |       |       |     0.04 

 50.750    0.00    0.00      0.001  O       |       |       |       |     0.03 

 50.833    0.00    0.00      0.001  O       |       |       |       |     0.03 

 50.917    0.00    0.00      0.001  O       |       |       |       |     0.03 

 51.000    0.00    0.00      0.001  O       |       |       |       |     0.03 

 51.083    0.00    0.00      0.001  O       |       |       |       |     0.03 

 51.167    0.00    0.00      0.001  O       |       |       |       |     0.03 

 51.250    0.00    0.00      0.001  O       |       |       |       |     0.03 

 51.333    0.00    0.00      0.001  O       |       |       |       |     0.03 

 51.417    0.00    0.00      0.001  O       |       |       |       |     0.03 

 51.500    0.00    0.00      0.001  O       |       |       |       |     0.03 

 51.583    0.00    0.00      0.001  O       |       |       |       |     0.03 

 51.667    0.00    0.00      0.001  O       |       |       |       |     0.03 

 51.750    0.00    0.00      0.001  O       |       |       |       |     0.03 

 51.833    0.00    0.00      0.001  O       |       |       |       |     0.03 

 51.917    0.00    0.00      0.001  O       |       |       |       |     0.03 

 52.000    0.00    0.00      0.001  O       |       |       |       |     0.03 

 52.083    0.00    0.00      0.001  O       |       |       |       |     0.03 

 52.167    0.00    0.00      0.001  O       |       |       |       |     0.03 

 52.250    0.00    0.00      0.001  O       |       |       |       |     0.03 

 52.333    0.00    0.00      0.001  O       |       |       |       |     0.03 

 52.417    0.00    0.00      0.001  O       |       |       |       |     0.03 

 52.500    0.00    0.00      0.001  O       |       |       |       |     0.03 

 52.583    0.00    0.00      0.001  O       |       |       |       |     0.03 

 52.667    0.00    0.00      0.001  O       |       |       |       |     0.03 

 52.750    0.00    0.00      0.001  O       |       |       |       |     0.02 

 52.833    0.00    0.00      0.001  O       |       |       |       |     0.02 

 52.917    0.00    0.00      0.001  O       |       |       |       |     0.02 

 53.000    0.00    0.00      0.001  O       |       |       |       |     0.02 

 53.083    0.00    0.00      0.001  O       |       |       |       |     0.02 

 53.167    0.00    0.00      0.001  O       |       |       |       |     0.02 

 53.250    0.00    0.00      0.001  O       |       |       |       |     0.02 

 53.333    0.00    0.00      0.001  O       |       |       |       |     0.02 

 53.417    0.00    0.00      0.001  O       |       |       |       |     0.02 

 53.500    0.00    0.00      0.001  O       |       |       |       |     0.02 

 53.583    0.00    0.00      0.001  O       |       |       |       |     0.02 

 53.667    0.00    0.00      0.001  O       |       |       |       |     0.02 

 53.750    0.00    0.00      0.001  O       |       |       |       |     0.02 

 53.833    0.00    0.00      0.001  O       |       |       |       |     0.02 

 53.917    0.00    0.00      0.001  O       |       |       |       |     0.02 

 54.000    0.00    0.00      0.001  O       |       |       |       |     0.02 

 54.083    0.00    0.00      0.001  O       |       |       |       |     0.02 

 54.167    0.00    0.00      0.001  O       |       |       |       |     0.02 

 54.250    0.00    0.00      0.001  O       |       |       |       |     0.02 

 54.333    0.00    0.00      0.001  O       |       |       |       |     0.02 

 54.417    0.00    0.00      0.001  O       |       |       |       |     0.02 

 54.500    0.00    0.00      0.001  O       |       |       |       |     0.02 

 54.583    0.00    0.00      0.001  O       |       |       |       |     0.02 

 54.667    0.00    0.00      0.001  O       |       |       |       |     0.02 

 54.750    0.00    0.00      0.001  O       |       |       |       |     0.02 

 54.833    0.00    0.00      0.001  O       |       |       |       |     0.02 

 54.917    0.00    0.00      0.001  O       |       |       |       |     0.02 

 55.000    0.00    0.00      0.001  O       |       |       |       |     0.02 

 55.083    0.00    0.00      0.001  O       |       |       |       |     0.02 

 55.167    0.00    0.00      0.001  O       |       |       |       |     0.02 

 55.250    0.00    0.00      0.000  O       |       |       |       |     0.02 

 

 ****************************HYDROGRAPH DATA**************************** 

   Number of intervals =   663 

   Time interval =    5.0 (Min.) 

   Maximum/Peak flow rate =        0.104 (CFS) 
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   Total volume =       0.191 (Ac.Ft) 

  Status of hydrographs being held in storage 

             Stream 1  Stream 2  Stream 3  Stream 4  Stream 5 

  Peak (CFS)      0.000     0.000     0.000     0.000     0.000 

  Vol (Ac.Ft)      0.000     0.000     0.000     0.000     0.000 

 *********************************************************************** 

 

 -------------------------------------------------------------------- 
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Appendix 8:  Source Control 
Pollutant Sources/Source Control Checklist 
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Source Control BMPs 

Potential Sources of 
Runoff Pollutants 

Permanent Controls—
Show on 

WQMP Drawings 

Permanent Controls—List in 
WQMP 

Table and Narrative 

Operational BMPs—Include in WQMP 
Table and Narrative 

 A. On-site storm drain inlets  Locations of inlets.  Mark all inlets with the words 
“Only Rain Down the Storm 
Drain” or similar. Catch Basin 
Markers may be available from the 
Riverside County Flood Control 
and Water Conservation District, 
call 951.955.1200 to verify. 

 Maintain and periodically repaint or replace 
inlet markings. 

 Provide stormwater pollution prevention 
information to new site owners, lessees, or 
operators. 

 See applicable operational BMPs in Fact 
Sheet SC-44, “Drainage System Maintenance,” 
in the CASQA Stormwater Quality Handbooks at 
www.cabmphandbooks.com 

 Include 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.” 

 B. Interior floor drains and 
elevator shaft sump pumps 

  State that interior floor drains and 
elevator shaft sump pumps will be 
plumbed to sanitary sewer. 

 Inspect and maintain drains to prevent 
blockages and overflow. 

 C. Interior parking garages   State that parking garage floor 
drains will be plumbed to the sanitary 
sewer. 

 Inspect and maintain drains to prevent 
blockages and overflow. 

 D1. Need for future indoor & 
structural pest control 

  Note building design features that 
discourage entry of pests. 

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

 D2. Landscape/ Outdoor 
Pesticide Use 

 Show locations of native 
trees or areas of shrubs and 
ground cover to be undisturbed 
and retained. 
 

State that final landscape plans will 
accomplish all of the following. 

 Preserve existing native trees, 
shrubs, and ground cover to the 
maximum extent possible. 

 Design landscaping to minimize 

 Maintain landscaping using minimum or no 
pesticides. 
 

 See applicable operational BMPs in “What 
you should know for…..Landscape and 
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 Show self-retaining 
landscape areas, if any. 

 Show stormwater treatment 
and hydrograph modification 
management BMPs. (See 
instructions in Chapter 3, Step 5 
and guidance in Chapter 5.) 

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

 Where landscaped areas are used 
to retain or detain stormwater, specify 
plants that are tolerant of saturated 
soil conditions. 

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

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

Gardening” at 
http://rcflood.org/stormwater/Error! 

Hyperlink reference not valid. 

 

 Provide IPM information to new owners, 
lessees and operators. 

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

 Show location of water 
feature and a sanitary sewer 
cleanout in an accessible area 
within 10 feet. (Exception: 
Public pools must be plumbed 
according to County 
Department of Environmental 
Health Guidelines.) 

If the Co-Permittee 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. 

 See applicable operational BMPs in 
“Guidelines for Maintaining Your Swimming 
Pool, Jacuzzi and Garden Fountain” at 
http://rcflood.org/stormwater/ 

 F. Food service 

 

Restaurant maybe proposed in 

the proposed Commercial Areas 

(to be determined in final stage) 

 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 

 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 insure that the largest items can be 
accommodated. 
 

 See the brochure, “The Food Service 
Industry Best Management Practices for: 
Restaurants, Grocery Stores, Delicatessens and 
Bakeries” at 
http://rcflood.org/stormwater/ 
Provide this brochure to new site owners, 
lessees, and operators. 
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interceptor before discharging 
to the sanitary sewer. 
 
Restaurant maybe proposed in 
the proposed Commercial 
Areas (to be determined in 
final stage) 
 

Restaurant maybe proposed in the 
proposed Commercial Areas (to be 
determined in final stage) 

Restaurant maybe proposed in the proposed 
Commercial Areas (to be determined in final 
stage) 

 G. Refuse areas  Show where site refuse and 
recycled materials will be 
handled and stored for pickup. 
See local  municipal 
requirements for sizes 
and other details of refuse 

areas. 

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

 Any drains from dumpsters, 
compactors, and tallow bin 
areas shall be connected to a 
grease removal device before 
discharge to sanitary sewer. 

 State how site refuse will be 
handled and provide supporting 
detail 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. 

 State how the following will be 
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 

 H.Industrial processes.  Show process area.  If industrial processes are to be 
located on site, state: “All process 
activities to be performed indoors. 
No processes to drain to exterior or 
to storm drain system.” 

 See Fact Sheet SC-10, “Non-Stormwater 
Discharges” in the CASQA Stormwater Quality 
Handbooks at www.cabmphandbooks.com 
See the brochure “Industrial & Commercial 
Facilities Best Management Practices for: 
Industrial, Commercial Facilities” at 
http://rcflood.org/stormwater/ 
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 I. Outdoor storage of 
equipment or materials. (See rows 
J and K for 
source control measures for 
vehicle 
cleaning, repair, and 
maintenance.) 

 Show any outdoor storage 
areas, including how materials 
will be covered. Show how 
areas will be graded and 
bermed to prevent runon or 
run-off from area. 

 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. 

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 Hazardous 
Materials Programs for: 

 Hazardous Waste Generation 
 Hazardous Materials Release 

Response and Inventory 
 California Accidental Release 

(CalARP) 
 Aboveground Storage Tank 
 Uniform Fire Code Article 80 

Section 103(b) & (c) 1991 
 Underground Storage Tank 

www.cchealth.org/groups/hazmat 
/ 

 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 

 J. Vehicle and Equipment 
Cleaning 

 Show on drawings as 
appropriate: 
(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 on-site and hoses 

 If a car wash area is not provided, 
describe any measures taken to 
discourage on-site car washing and 
explain how these will be enforced. 

Describe operational measures to 
implement the following (if applicable): 

 Washwater from vehicle and equipment 
washing operations shall not be discharged to 
the storm drain system. Refer to “Outdoor 
Cleaning Activities and Professional Mobile 
Service Providers” for many of the Potential 
Sources of Runoff Pollutants categories 
below. Brochure can be found at 
http://rcflood.org/stormwater     

  Car dealerships and similar may rinse cars 
with water only. 

http://rcflood.org/stormwater
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are provided with an automatic 
shutoff 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. 

 K. Vehicle/Equipment Repair 
and 
Maintenance 

  Accommodate all vehicle 
equipment repair and 
maintenance indoors. Or 
designate an outdoor 
work area and design the area 
to prevent run-on and runoff of 
stormwater. 

 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. 

 State that no vehicle repair or 
maintenance will be done outdoors, 
or else describe the required 
features of the outdoor work area. 

 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. 

 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 

In the Stormwater Control Plan, note 
that all of the following restrictions 
apply to use the site: 

 No person shall dispose of, nor permit 
the disposal, directly or indirectly of vehicle 
fluids, hazardous materials, or rinsewater 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 
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 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. 

requirements. parts or other open containers containing 
vehicle fluid, unless such containers are in use 
or in an area of secondary containment. 
Refer to “Automotive Maintenance & Car Care 
Best Management Practices for Auto Body 
Shops, Auto Repair Shops, Car Dealerships, Gas 
Stations and Fleet Service Operations”. 
Brochure can be 
found at http://rcflood.org/stormwater/ 
Refer to Outdoor Cleaning Activities and 
Professional Mobile Service Providers for many 
of the Potential Sources of Runoff Pollutants 
categories below. Brochure can be found at 
http://rcflood.org/stormwater/ 

 L. Fuel Dispensing Areas 
 
 
Gas Station maybe proposed in 
the proposed Commercial Areas 
(to be determined in final stage) 

 Fueling areas6 shall have 
impermeable floors (i.e., 
Portland cement concrete or 
equivalent smooth impervious 
surface) that are: a) graded at 
the minimum slope necessary 
to prevent ponding; and b) 
separated from the rest of the 
site by a grade break that 
prevents run-on of stormwater 
to the maximum extent 
practicable. 

 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 area1.] 

  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 
 
 
Gas Station maybe proposed in the proposed 
Commercial Areas (to be determined in final 
stage) 

http://www.cabmphandbooks.com/
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The canopy [or cover] shall not 
drain onto the fueling area. 
 
Gas Station maybe proposed in 
the proposed Commercial 
Areas (to be determined in 
final stage) 
 

 M. Loading Docks 

 

The Loading Docks maybe use in 

the proposed Commercial Areas 

(to be determined in final stage) 

 Show a preliminary design 
for the loading dock area, 
including roofing and drainage. 
Loading docks shall be covered 
and/or graded to minimize run-
on to and runoff from the 
loading area. Roof downspouts 
shall be positioned to direct 
stormwater away from the 
loading area. Water from 
loading dock areas shall be 
drained to the sanitary sewer, 
or diverted and collected for 
ultimate discharge to the 
sanitary sewer. 

 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. 

 Provide a roof overhang 
over the loading area or install 
door skirts (cowling) at each 
bay that enclose the end of the 
trailer. 
 
The Loading Docks maybe use 
in the proposed Commercial 

  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 
 
 
The Loading Docks maybe use in the proposed 
Commercial Areas (to be determined in final 
stage) 

http://www.cabmphandbooks.com/
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Areas (to be determined in 
final stage) 

 N. Fire Sprinkler Test Water   Provide a means to drain fire 
sprinkler test water to the sanitary 
sewer. 

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

O. Miscellaneous Drain or Wash 
Water or Other Sources 

 Boiler drain lines 

 Condensate drain lines 

 Rooftop equipment 

 Drainage sumps 

 Roofing, gutters, and trim. 
 

 Other sources 

  Boiler drain lines shall be directly 
or indirectly connected to the sanitary 
sewer system and may not discharge 
to the storm drain system. 

 Condensate drain lines may 
discharge to landscaped areas if the 
flow is small enough that runoff 
will not occur. Condensate drain 
lines may not discharge to the 
storm drain system. 

 Rooftop equipment with potential 
to produce pollutants shall be roofed 
and/or have secondary containment. 

 Any drainage sumps on-site shall 
feature a sediment sump to reduce 
the quantity of sediment in pumped 
water. 

 Avoid roofing, gutters, and trim 
made of copper or other unprotected 
metals that may leach into runoff. 

 Include controls for other sources 
as specified by local reviewer. 

 Drain to landscaping areas.  See D2 for 
landscape area maintenance. 
 

 P. Plazas, sidewalks, and 
parking lots. 

   Sweep plazas, sidewalks, and parking lots 
regularly to prevent accumulation of litter and 
debris. Collect debris from pressure washing to 
prevent entry into the storm drain system. 
Collect washwater containing any cleaning 
agent or degreaser and discharge to the sanitary 
sewer not to a storm drain. 
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Appendix 9:  O&M 
Operation and Maintenance Plan and Documentation of Finance, Maintenance and Recording Mechanisms 
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Appendix 10:  Educational Materials 

BMP Fact Sheets, Maintenance Guidelines and Other End-User BMP Information 
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