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Submittal Record 
 
Use this Table to keep a record of submittals of this PDP SWQMP. Each time the PDP SWQMP 
is re-submitted, provide the date and status of the project. In column 4 summarize the changes 
that have been made or indicate if response to plancheck comments is included. When 
applicable, insert response to plancheck comments behind this page. 
 
 
Preliminary Design / Planning / CEQA 

Submittal 
Number 

Date Summary of Changes 

1  Initial Submittal 

2   

3   

4   

 
Final Design 

Submittal 
Number 

Date Summary of Changes 

1 10/26/17 Initial Submittal 

2 04/04/18 Updated Grading Permit Number, revised 
biofiltration basin configuration and 
grading, updated total proposed 
impervious area, updated, updated storm 
water pollutant worksheet calcs, Form I-8, 
DMA exhibits and DMA mapbook in 
Attachment 1, updated Hydromod 
Compliance report and Hydromod exhibits 
in Attachment 2, Updated BMP 
Maintenance Plan and prepared exhibits 
for the Draft Maintenance Agreement in 
Attachment 3, included updated plans in 
Attachment 5, included updated Drainage 
Study in Attachment 6 and included 
updated Geotechnical Letter in Attachment 
7.  

3 06/28/2018 Updated Step 1 with new Impervious area 
and WDID No.; updated Step 3.3 with 
revised project description, updated Land 
Cover acreages, and updated site 
drainage patterns; updated Step 3.8 with 
revised site drainage patterns; updated 
Step 4.3.8 due to revised landscape 



PRIORITY DEVELOPMENT PROJECT (PDP) SWQMP viii 

Template Date: March 16, 2016  Preparation Date: 01/29/2019] 
LUEG:SW PDP SWQMP 

acreage; updated County BMP worksheets 
due to revised site grading; updated 
Attachment 1D exhibit due to revised site 
grading; updated County of San Diego 
BMP Verification Form due to new form. 

4 01/29/19 Updated Step 1 with revised existing and 
newly created impervious area and revised 
total disturbed area.  Revised Step 3 to 
include Existing Development due to 
having a portion of the two drive access 
points to the site constructed with the 
Tractor Supply project (PDS2017-
LDGRMJ-30114), updated existing land 
cover values accordingly and revised 
wording of existing site drainage patterns 
as a result of the completed grading and 
improvements on the adjacent Tractor 
Supply project.  Updated Step 3.3 Project 
Description to and Change in Land Cover 
Types due to construction of the adjacent 
Tractor Supply project.  Updated Step 3.4 
to account for site impacts from the 
construction of the adjacent Tractor Supply 
project.  

 
 
Plan Changes 

Submittal 
Number 

Date Summary of Changes 

1  Initial Submittal 

2   

3   

4   
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Project Vicinity Map 
 
Project Name: AUTOZONE 
Record ID: PDS2017-LDGRMJ-30144 
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Step 1:   Project type determination (Standard or Priority 

Development Project) 
Is the project part of another Priority Development Project (PDP)?                                   (☐ Yes   ☒ No 

If so, a PDP SWQMP is required. Go to Step 2. 

The project is (select one):   ☒  New Development   ☐ Redevelopment
1
 

The total proposed newly created or replaced impervious area is:    27,520  ft
2
 

The total existing (pre-project) impervious area is:    1,600   ft
2
 

The total area disturbed by the project is:   42,935 ft
2
 

If the total area disturbed by the project is 1 acre (43,560 sq. ft.) or more OR the project is part of a larger 
common plan of development disturbing 1 acre or more, a Waste Discharger Identification (WDID) number 
must be obtained from the State Water Resources Control Board. 
WDID:  _9 37C383935__ 

 
Is the project in any of the following categories, (a) through (f)?

2
 

Yes 

☒ 

No 

☐ 

(a) New development projects that create 10,000 square feet or more of impervious surfaces 
3
(collectively over the entire project site). This includes commercial, industrial, residential, 

mixed-use, and public development projects on public or private land. 

Yes 

☐ 

No 

☒ 

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

Yes 

☒ 

No 

☐ 

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

(i) Restaurants. This category is defined as a facility that sells prepared foods and 

drinks for consumption, including stationary lunch counters and refreshment 

stands selling prepared foods and drinks for immediate consumption (Standard 

Industrial Classification (SIC) code 5812). 

(ii) Hillside development projects. This category includes development on any 

natural slope that is twenty-five percent or greater. 

(iii)  Parking lots. This category is defined as a land area or facility for the temporary 

parking or storage of motor vehicles used personally, for business, or for 

commerce. 

(iv)  Streets, roads, highways, freeways, and driveways. This category is defined as 

any paved impervious surface used for the transportation of automobiles, trucks, 

motorcycles, and other vehicles. 

  

                                                
1
  Redevelopment is defined as: The creation and/or replacement of impervious surface on an already developed 

site. Examples include the expansion of a building footprint, road widening, the addition to or replacement of a 
structure, and creation or addition of impervious surfaces. Replacement of impervious surfaces includes any 
activity that is not part of a routine maintenance activity where impervious material(s) are removed, exposing 
underlying soil during construction. Redevelopment does not include routine maintenance activities, such as 
trenching and resurfacing associated with utility work; pavement grinding; resurfacing existing roadways; new 
sidewalks construction; pedestrian ramps; or bike lanes on existing roads; and routine replacement of damaged 
pavement, such as pothole repair. 

2
  Applicants should note that any development project that will create and/or replace 10,000 square feet or more of 

impervious surface (collectively over the entire project site) is considered a new development. 
3
  For solar energy farm projects, the area of the solar panels does not count toward the total impervious area of 

the site. 
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Project type determination (continued) 

Yes 

☐ 

No 

☒ 

(d) New or redevelopment projects that create and/or replace 2,500 square feet or more of 
impervious surface (collectively over the entire project site), and discharging directly to 
an Environmentally Sensitive Area (ESA). “Discharging directly to” includes flow that is 
conveyed overland a distance of 200 feet or less from the project to the ESA, or 
conveyed in a pipe or open channel any distance as an isolated flow from the project to 
the ESA (i.e. not commingled with flows from adjacent lands). 

Note: ESAs are areas that include but are not limited to all Clean Water Act Section 
303(d) impaired water bodies; areas designated as Areas of Special Biological 
Significance by the State Water Board and San Diego Water Board; State Water 
Quality Protected Areas; water bodies designated with the RARE beneficial use by 
the State Water Board and San Diego Water Board; and any other equivalent 
environmentally sensitive areas which have been identified by the Copermittees. 
See BMP Design Manual Section 1.4.2 for additional guidance. 

Yes 

☒ 

No 

☐ 

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

(i) Automotive repair shops. This category is defined as a facility that is categorized 

in any one of the following SIC codes: 5013, 5014, 5541, 7532-7534, or 7536-

7539. 

(ii) Retail gasoline outlets (RGOs). This category includes RGOs that meet the 

following criteria: (a) 5,000 square feet or more or (b) a projected Average Daily 

Traffic (ADT) of 100 or more vehicles per day. 

Yes 

☐ 

No 

☒ 

(f) New or redevelopment projects that result in the disturbance of one or more acres of land 
and are expected to generate pollutants post construction. 

Note: See BMP Design Manual Section 1.4.2 for additional guidance. 

 
Does the project meet the definition of one or more of the Priority Development Project categories (a) 
through (f) listed above? 

☐  No – the project is not a Priority Development Project (Standard Project). 

☒  Yes – the project is a Priority Development Project (PDP). 

  
Further guidance may be found in Chapter 1 and Table 1-2 of the BMP Design Manual. 

The following is for redevelopment PDPs only: 
 
The area of existing (pre-project) impervious area at the project site is:       ft

2
 (A) 

The total proposed newly created or replaced impervious area is       ft
2
 (B) 

Percent impervious surface created or replaced (B/A)*100:          % 
The percent impervious surface created or replaced is (select one based on the above calculation): 

☐  less than or equal to fifty percent (50%) – only newly created or replaced impervious areas are 

considered a PDP and subject to stormwater requirements 
OR 

☐  greater than fifty percent (50%) – the entire project site is considered a PDP and subject to 

stormwater requirements 
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Step 1.1:  Storm Water Quality Management Plan requirements 
Step Answer Progression 

Is the project a Standard Project, 
Priority Development Project (PDP), or 
exception to PDP definitions? 
 
To answer this item, complete Step 1 
Project Type Determination Checklist 
on Pages 1 and 2, and see PDP 
exemption information below. 
For further guidance, see Section 1.4 
of the BMP Design Manual in its 
entirety. 

☐ Standard 

Project 

Standard Project requirements apply, including 
Standard Project SWQMP. 

Complete Standard Project SWQMP. 

☒ PDP 

 
 
 

☐ PDP with 

ACP 

Standard and PDP requirements apply, 
including PDP SWQMP. 

Complete PDP SWQMP. 
 
If participating in offsite alternative compliance, 

complete Step 6.3 and an ACP SWQMP. 
 

☐ PDP 

Exemption 

Go to Step 1.2 below. 

 

Step 1.2:  Exemption to PDP definitions 
Is the project exempt from PDP definitions based on either of the 
following: 
 

☐  Projects that are only new or retrofit paved sidewalks, bicycle 

lanes, or trails that meet the following criteria:  
(i) Designed and constructed to direct storm water runoff to 

adjacent vegetated areas, or other non-erodible 
permeable areas; OR  

(ii) Designed and constructed to be hydraulically 
disconnected from paved streets or roads [i.e., runoff from 
the new improvement does not drain directly onto paved 
streets or roads]; OR  

(iii) Designed and constructed with permeable pavements or 
surfaces in accordance with County of San Diego 
Guidance on Green Infrastructure;  

 

If so: 
 
Standard Project 

requirements apply, AND 

any additional requirements 

specific to the type of 

project. County 

concurrence with the 

exemption is required. 

Provide discussion and list 

any additional requirements 

below in this form. 

Complete Standard 
Project SWQMP 

☐  Projects that are only retrofitting or redeveloping existing paved 

alleys, streets or roads that are designed and constructed in 
accordance with the County of San Diego Guidance on Green 
Infrastructure. 

Complete Green 
Streets PDP Exempt 
SWQMP. 

Discussion / justification, and additional requirements for exceptions to PDP definitions, if applicable: 
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Step 2:   Construction Storm Water BMP Checklist  
Minimum Required Standard Construction Storm Water BMPs 

If you answer “Yes” to any of the questions below, your project is subject to Table 1 on the following page 
(Minimum Required Standard Construction Stormwater BMPs). As noted in Table 1, please select at 
least the minimum number of required BMPs, or as many as are feasible for your project.  If no BMP is 
selected, an explanation must be given in the box provided.  The following questions are intended to aid 
in determining construction BMP requirements for your project. 
 
Note: All selected BMPs below must be included on the BMP plan incorporated into the 
construction plan sets. 

1. Will there be soil disturbing activities that will result in exposed soil areas? 
(This includes minor grading and trenching.) 
Reference Table 1 Items A, B, D, and E 
Note: Soil disturbances NOT considered significant include, but are not limited to, 
change in use, mechanical/electrical/plumbing activities, signs, temporary trailers, 
interior remodeling, and minor tenant improvement. 

☒Yes ☐No 

2. Will there be asphalt paving, including patching? 
Reference Table 1 Items D and F 

☒Yes ☐No 

3. Will there be slurries from mortar mixing, coring, or concrete saw cutting? 
Reference Table 1 Items D and F 

☒Yes ☐No 

4. Will there be solid wastes from concrete demolition and removal, wall 
construction, or form work? 
Reference Table 1 Items D and F 

☒Yes ☐No 

5. Will there be stockpiling (soil, compost, asphalt, concrete, solid waste) for over 
24 hours? 
Reference Table 1 Items D and F 

☒Yes ☐No 

6. Will there be dewatering operations? 
Reference Table 1 Items C and D 

☐Yes ☒No 

7. Will there be temporary on-site storage of construction materials, including 
mortar mix, raw landscaping and soil stabilization materials, treated lumber, 
rebar, and plated metal fencing materials? 
Reference Table 1 Items E and F 

☒Yes ☐No 

8. Will trash or solid waste product be generated from this project? 
Reference Table 1 Item F 

☒Yes ☐No 

9. Will construction equipment be stored on site (e.g.: fuels, oils, trucks, etc.?) 
Reference Table 1 Item F 

☒Yes ☐No 

10. Will Portable Sanitary Services (“Porta-potty”) be used on the site? 
Reference Table 1 Item F 

☒Yes ☐No 
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Table 1. Construction Storm Water BMP Checklist 

Minimum Required 
Best Management Practices 

(BMPs) 

CALTRANS 
SW 

Handbook
4
 

Detail or 
County Std. 

Detail 

a 
BMP 

Selected 

Reference sheet No.’s where each 
selected BMP is shown on the 

plans.  
If no BMP is selected, an 

explanation must be provided. 
A. Select Erosion Control Method for Disturbed Slopes (choose at least one for the appropriate 
season) 

Vegetation Stabilization 
Planting

5
 (Summer) 

SS-2, SS-4 ☐ BMPs are shown on the Erosion 
Control Plan (sheet 9) of the 
Grading Plans (PDS2017-
LDGRMJ-30144)   
 

Hydraulic Stabilization 
Hydroseeding

2
 (Summer) 

SS-4 ☒ 

Bonded Fiber Matrix or 
Stabilized Fiber Matrix

6
 (Winter) 

SS-3 ☒ 

Physical Stabilization 
Erosion Control Blanket

3
 

(Winter) 

SS-7 ☐ 

B. Select erosion control method for disturbed flat areas (slope < 5%) (choose at least one) 

County Standard Lot Perimeter 
Protection Detail 

PDS 659
7
, 

SC-2 
☐  BMPS are shown on the Erosion 

Control Plan (sheet 9) of the 
Grading Plans (PDS2017-
LDGRMJ-30144)   
 

Will use erosion control 
measures from Item A on flat 
areas also 

SS-3, 4, 7 ☒ 

County Standard Desilting Basin 
(must treat all site runoff) 

PDS 660
8
, 

SC-2 
☐ 

Mulch, straw, wood chips, soil 
application 

SS-6, SS-8 ☒ 

                                                
4
  State of California Department of Transportation (Caltrans). 2003. Storm Water Quality Handbooks, Construction 

Site Best Management Practices (BMPs) Manual. March. Available online at: 
http://www.dot.ca.gov/hq/construc/stormwater/manuals.htm.  

5
  If Vegetation Stabilization (Planting or Hydroseeding) is proposed for erosion control it may be installed between 

May 1st and August 15th. Slope irrigation is in place and needs to be operable for slopes >3 feet. Vegetation 
must be watered and established prior to October 1st. The owner must implement a contingency physical BMP 
by August 15th if vegetation establishment does not occur by that date. If landscaping is proposed, erosion 
control measures must also be used while landscaping is being established. Established vegetation must have a 
subsurface mat of intertwined mature roots with a uniform vegetative coverage of 70 percent of the natural 
vegetative coverage or more on all disturbed areas. 

6
  All slopes over three feet must have established vegetative cover prior to final permit approval. 

7
  County of San Diego, Planning & Development Services. 2012. Standard Lot Perimeter Protection Design 

System. Building Division. PDS 659. Available online at http://www.sandiegocounty.gov/pds/docs/pds659.pdf.  
8
  County of San Diego, Planning & Development Services. 2012. County Standard Desilting Basin for Disturbed 

Areas of 1 Acre or Less Building Division. PDS 659. Available online at 
http://www.sandiegocounty.gov/pds/docs/pds660.pdf.  
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Table 1. Construction Storm Water BMP Checklist (continued) 

Minimum Required 
Best Management Practices 

(BMPs) 

CALTRANS 
SW Handbook 

Detail or 
County Std. 

Detail 

a 
BMP 

Selected 

Reference sheet No.’s where each 
selected BMP is shown on the 

plans.  
If no BMP is selected, an 

explanation must be provided. 

C. If runoff or dewatering operation is concentrated, velocity must be controlled using an energy 
dissipater 

Energy Dissipater Outlet 
Protection

9
 

SS-10 ☒ BMPs are shown on the Erosion 
Control Plan (sheet 9) of the 
Grading Plans (PDS2017-
LDGRMJ-30144)    

D. Select sediment control method for all disturbed areas (choose at least one) 

Silt Fence SC-1 ☒  BMPs are shown on the Erosion 
Control Plan (sheet 9) of the 
Grading Plans (PDS2017-
LDGRMJ-30144)   
 

Fiber Rolls (Straw Wattles) SC-5 ☒ 

Gravel & Sand Bags SC-6 & 8 ☐ 

Dewatering Filtration NS-2 ☐ 

Storm Drain Inlet Protection SC-10 ☒ 

Engineered Desilting Basin 
(sized for 10-year flow) 

SC-2 ☐ 

E. Select method for preventing offsite tracking of sediment (choose at least one) 

Stabilized Construction Entrance TC-1 ☒ BMPs are shown on the Erosion 
Control Plan (sheet 9) of the 
Grading Plans (PDS2017-
LDGRMJ-30144)    
 

Construction Road Stabilization TC-2 ☐ 

Entrance/Exit Tire Wash TC-3 ☐ 

Entrance/Exit Inspection & 
Cleaning Facility 

TC-1 ☐ 

Street Sweeping and Vacuuming SC-7 ☒ 

F. Select the general site management BMPs 

F.1 Materials Management 

Material Delivery & Storage WM-1 ☒  BMPs are shown on the Erosion 
Control Plan (sheet 9) of the 
Grading Plans (PDS2017-
LDGRMJ-30144)   
 

Spill Prevention and Control WM-4 ☒ 

F.2 Waste Management
10

 

Waste Management 
Concrete Waste Management 

WM-8 ☒  BMPs are shown on the Erosion 
Control Plan (sheet 9) of the 
Grading Plans (PDS2017-
LDGRMJ-30144)   
 

Solid Waste Management WM-5 ☒ 

Sanitary Waste Management WM-9 ☒ 

Hazardous Waste Management WM-6 ☒ 

 
Note: The Construction General Permit (Order No. 2009-0009-DWQ) also requires all projects 
not subject to the BMP Design Manual to comply with runoff reduction requirements through the 
implementation of post-construction BMPs as described in Section XIII of the order. 

  

                                                
9
  Regional Standard Drawing D-40 – Rip Rap Energy Dissipater is also acceptable for velocity reduction. 

10
  Not all projects will have every waste identified. The applicant is responsible for identifying wastes that will be 

onsite and applying the appropriate BMP. For example, if concrete will be used, BMP WM-8 must be selected.  
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Step 3:   County of San Diego PDP SWQMP Site Information 

Checklist  

Step 3.1:  Description of Existing Site Condition 

Project Watershed (Complete Hydrologic Unit, 

Area, and Subarea Name with Numeric Identifier) 

 San Luis Rey HU, Lower San Luis HA, Valley 
Center HSA (903.14)   

Current Status of the Site (select all that apply): 

☒ Existing development  

☐ Previously graded but not built out 

☐ Demolition completed without new construction 

☐ Agricultural or other non-impervious use  

☒ Vacant, undeveloped/natural 

 
Description / Additional Information: 
 Existing site is vacant and undeveloped with the exception of the limited grading and 
improvements that were installed on site as part of the development for the Tractor Supply 
project located adjacent to the project site (PDS2017-LDGRMJ-30114).  
 

Existing Land Cover Includes (select all that apply and provide each area on site): 

☒ Vegetative Cover      0.993    Acres   ( 43,240      Square Feet) 

☐ Non-Vegetated Pervious Areas                Acres   (               Square Feet) 

☒ Impervious Areas     0.037   Acres   (  1,600   Square Feet) 

 
Description / Additional Information: 
 The existing site is undeveloped with the exception of a portion of the two proposed entrances 
to the AutoZone project from the adjacent Tractor Supply project (PDS2017-LDGRMJ-30114).  
The construction for the Tractor Supply project included installation of 1,600 sf of impervious 
area of which 1,294 sf will remain in place.  The development of the Tractor Supply site also 
included the addition of slope landscaping on the AutoZone site.  There are also street trees 
located adjacent to Valley Center Road.  The remainder of the site is covered with native weeds 
and grasses.  

Underlying Soil belongs to Hydrologic Soil Group (select all that apply): 

☐ NRCS Type A 

☐ NRCS Type B 

☒ NRCS Type C 

☐ NRCS Type D 

Approximate Depth to Groundwater (GW) (or N/A if no infiltration is used):      

☐ GW Depth < 5 feet 

☐ 5 feet < GW Depth < 10 feet 

☒ 10 feet < GW Depth < 20 feet 

☐ GW Depth > 20 feet 
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Existing Natural Hydrologic Features (select all that apply): 

☐ Watercourses 

☐ Seeps 

☐ Springs 

☐ Wetlands 

☒ None 

☐ Other 

 
Description / Additional Information: 
    

Step 3.2:  Description of Existing Site Drainage Patterns 

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

answer: 

(1) Whether existing drainage conveyance is natural or urban; 

(2) Is runoff from offsite conveyed through the site? if yes, quantify all offsite drainage areas, 

design flows, and locations where offsite flows enter the project site, and summarize how such 

flows are conveyed through the site; 

(3) Provide details regarding existing project site drainage conveyance network, including any 

existing storm drains, concrete channels, swales, detention facilities, storm water treatment 

facilities, natural or constructed channels; and 

(4) Identify all discharge locations from the existing project site along with a summary of 

conveyance system size and capacity for each of the discharge locations. Provide summary of 

the pre-project drainage areas and design flows to each of the existing runoff discharge 

locations. 
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Describe existing site drainage patterns: 

(1)  Existing drainage sheet flows following natural contours.  
(2) Project accepts offsite run-on from approximately 1.3 acres located south and west of the 
project site.  The offsite run-on was calculated to be 2.51 cfs for the 100-year storm event.  The 
offsite run-on comingles with onsite runoff within the right-of-way for Old Mirar De Valle Road 
and follows existing contours to an existing catch located near the northeast corner of the project 
site. 
(3) There is an existing catch basin located near the northeast corner of the site that intercepts 
runoff from approximately 2.145 acres of offsite and onsite areas.  The catch basin is connected to 
the existing public storm drain in Valley Center Road by an existing 24-inch RCP storm drain.  
There is a rough graded swale located adjacent to the easterly property line that was created by the 
road grading for the widening of Valley Center Road.  
(4) As noted in (3) above, the existing catch basin intercepts runoff from approximately 2.145 
acres (3.64 cfs for the 100-year storm event).  The remainder of the runoff from approximately 
0.001 acres (0.01 cfs for the 100-year storm event) sheets flows to the adjacent property to the south 
(future Tractor Supply site).    
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Step 3.3:  Description of Proposed Site Development 

Project Description / Proposed Land Use and/or Activities: 
 The project proposes construction of one 7,380 square foot commercial building with hardscape, 

parking lot and landscaping on a 0.850 acre parcel.  The project includes construction of an offsite access 

drive which would be solely used by delivery and trash trucks and an offsite site wall to shield future 

residential development from the commercial development.  The developed area for AutoZone 

including the offsite access drive and site walls will be approximately 64.3% impervious (28,814 square 

feet of building, site walls, hardscape and pavement including the portion of the access drives 

constructed with the adjacent Tractor Supply project PDS2017-LDGRMJ-30114).  

 

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

constructed of PCC pavement, parking lot, private access drive and site walls.  

 

List/describe proposed pervious features of the project (e.g., landscape areas): 
 The proposed pervious features of the project include parking lot landscaped islands, landscaping at the 

outer edges of the proposed development, tree grates within the hardscape area fronting the building 

and one proposed biofiltration basin.     

 

Does the project include grading and changes to site topography? 

☒Yes 

☐No 

 
Description / Additional Information: 
The project includes construction of a private access drive located immediately west of the project site 

that includes construction of a bladed swale to intercept and direct offsite run-on away from the 

property.  The proposed parking lot will be graded to drain to a proposed private storm drain system.  

The majority of the site, including the private access drive, will be designed to direct storm water runoff 

to a biofiltration basin located just east of the proposed building.  The remainder of the project is graded 

to drain to either Valley Center Road or to Old Mirar De Valle Road.    

 

 

Insert acreage or square feet for the different land cover types in the table below: 

Change in Land Cover Type Summary 

Land Cover Type Existing 
(acres or ft2) 

Proposed 
(acres or ft2) 

Percent 
Change 

Vegetation   43,240 s.f.     16,026 s.f.   -63%   

Pervious (non-vegetated)   0 s.f.   0 s.f.    0%   

Impervious  1,600 s.f.    27,520 s.f.    63%   
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Step 3.4:  Description of Proposed Site Drainage Patterns 
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Does the project include changes to site drainage (e.g., installation of new storm water 
conveyance systems)? 

☒Yes 

☐No 

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

that includes construction of a bladed swale to intercept and direct offsite run-on away from the 

property.  The runoff from the private access drive will be directed to either a proposed private curb 

inlet or to a proposed private Type F catch basin.  A portion of the private access drive was constructed 

with the adjacent Tractor Supply project (PDS2017-LDGRMJ-30114). The runoff from both structures will 

be conveyed to the proposed biofiltration basin via a proposed private storm drain located adjacent to 

the north wall of the building.  The runoff from the building roof will hard connect to the proposed 

storm drain located adjacent to the north wall of the building which will outlet into the proposed 

biofiltration basin.  The proposed parking lot will be graded to drain to a proposed private curb inlet 

which connects to the private onsite storm drain that outlets into the proposed biofiltration basin.  A 

portion of the access drive to the parking lot was constructed with the adjacent Tractor Supply project 

(PDS2017-LDGRMJ-30114) and the runoff from that pavement will also directed to the proposed 

biofiltration basin.  The runoff from the proposed landscaped areas adjacent to Valley Center Road will 

sheet flow directly to Valley Center Road and get intercepted by the existing curb inlet located near the 

north east corner of the site.  The remainder of the project is graded to drain to either the adjacent 

property to the south (future Tractor Supply site) or to Old Mirar De Valle Road where it will follow the 

natural contours and get intercepted by the existing catch basin located near the northeast corner of 

the project site. 

   

The proposed biofiltration basin accepts runoff from a 0.852 acre contributing basin that is 

approximately 76.6% impervious (28,438 square feet of building, hardscape and parking lot and 8,694 

square feet of landscaping including the biofiltration basin).  The total unmitigated runoff draining to the 

proposed biofiltration basin was calculated to be 6.42 cfs for the 100-year storm event.  The runoff from 

the biofiltration basin will drain to a proposed underground storage system with flow control orifices 

and weir walls to reduce the developed outflows to be equal or less than the runoff developed in the 

existing condition towards the public storm drain system in Valley Center Road.  Due to the grades of 

the un-named private road providing access for Tractor Supply, AutoZone and the existing residences to 

the west, a portion of the AutoZone site will drain back towards the Tractor Supply site.  The basins in 

question are 0.001acres and 0.00007 acres in size and contribute 0.009 cfs and 0.0004 cfs respectively 

towards the Tractor Supply site for the 100-year storm event and will have negligible impact to the 

Tractor Supply storm drain system.  The landscaped area fronting Valley Center Road will drain directly 

to Valley Center Road.  The basin in question is 0.083 acres in size and contributes 0.31 cfs for the 100-

year storm event.  (See Page 18 for continuation) 

 
 



PRIORITY DEVELOPMENT PROJECT (PDP) SWQMP 14 of 46 

Template Date: March 16, 2016  Preparation Date: 01/29/2019 
LUEG:SW PDP SWQMP 

  



PRIORITY DEVELOPMENT PROJECT (PDP) SWQMP 15 of 46 

Template Date: March 16, 2016  Preparation Date: 01/29/2019 
LUEG:SW PDP SWQMP 

Step 3.5:  Potential Pollutant Source Areas  

Identify whether any of the following features, activities, and/or pollutant source areas will be 
present (select all that apply). Select “Other” if the project is a phased development and provide 
a description: 

☒ On-site storm drain inlets  

☐ Interior floor drains and elevator shaft sump pumps 

☐ Interior parking garages 

☒ Need for future indoor & structural pest control 

☒ Landscape/Outdoor Pesticide Use 

☐ Pools, spas, ponds, decorative fountains, and other water features 

☐ Food service 

☒ Refuse areas 

☐ Industrial processes 

☐ Outdoor storage of equipment or materials 

☐ Vehicle and Equipment Cleaning 

☐ Vehicle/Equipment Repair and Maintenance 

☐ Fuel Dispensing Areas 

☐ Loading Docks 

☒ Fire Sprinkler Test Water 

☒ Miscellaneous Drain or Wash Water 

☒ Plazas, sidewalks, and parking lots 

☐ Other (provide description) 

 
Description / Additional Information: 
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Step 3.6:  Identification and Narrative of Receiving Water and Pollutants 

of Concern 

Describe flow path of storm water from the project site discharge location(s), through urban 
storm conveyance systems as applicable, to receiving creeks, rivers, and lagoons as applicable, 
and ultimate discharge to the Pacific Ocean (or bay, lagoon, lake or reservoir, as applicable): 
The public storm drain system in Valley Center Road outlets to Moosa Creek which drains to Turner Lake.  
Downstream of Turner Lake, Moosa Creek drains to Lower San Luis Rey River which outlets to the 

Pacific Ocean in Oceanside.      
 

List any 303(d) impaired water bodies11 within the path of storm water from the project site to 
the Pacific Ocean (or bay, lagoon, lake or reservoir, as applicable), identify the 
pollutant(s)/stressor(s) causing impairment, and identify any TMDLs and/or Highest Priority 
Pollutants from the WQIP for the impaired water bodies: 

303(d) Impaired Water Body Pollutant(s)/Stressor(s) 
TMDLs / WQIP Highest 

Priority Pollutant 

 Pacific Ocean (903.11)   Enterococcus, Total Coliform        

 San Luis Rey River (903.11)    Chloride, Enterococcus, 
Fecal Coliform, Phosphorus, 
TDS, Total Nitrogen, Toxicity   

Bacteria    

            

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

Identify pollutants expected from the project site based on all proposed use(s) of the site (see 
BMP Design Manual Appendix B.6): 

Pollutant 
Not Applicable to 
the Project Site 

Anticipated from the 
Project Site 

Also a Receiving 
Water Pollutant of 

Concern 

Sediment ☐ ☐ ☐ 

Nutrients ☐ ☐ ☐ 

Heavy Metals ☐ ☐ ☐ 

Organic Compounds ☐ ☐ ☐ 

Trash & Debris ☐ ☐ ☐ 

Oxygen Demanding 
Substances 

☐ ☐ ☐ 

Oil & Grease ☐ ☐ ☐ 

Bacteria & Viruses ☐ ☐ ☐ 

                                                
11

  The current list of Section 303(d) impaired water bodies can be found at 
http://www.waterboards.ca.gov/water_issues/programs/water_quality_assessment/#impaired  
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Pesticides ☐ ☐ ☐ 

Step 3.7:  Hydromodification Management Requirements 

Do hydromodification management requirements apply (see Section 1.6 of the BMP Design 

Manual)? 

☒Yes, hydromodification management requirements for flow control and preservation of critical 

coarse sediment yield areas are applicable. 

☐No, the project will discharge runoff directly to existing underground storm drains discharging 

directly to water storage reservoirs, lakes, enclosed embayments, or the Pacific Ocean. 

☐No, the project will discharge runoff directly to conveyance channels whose bed and bank are 

concrete-lined all the way from the point of discharge to water storage reservoirs, lakes, 

enclosed embayments, or the Pacific Ocean. 

☐No, the project will discharge runoff directly to an area identified as appropriate for an 

exemption by the WMAA12 for the watershed in which the project resides. 

 

Description / Additional Information (to be provided if a 'No' answer has been selected above): 

    
 

  

                                                
12

 The Watershed Management Area Analysis (WMAA) is an optional element for inclusion in the Water Quality 
Improvement Plans (WQIPs) described in the 2013 MS4 Permit [Provision B.3.b.(4)]. It is available online at the 
Project Clean Water website: 
http://www.projectcleanwater.org/index.php?option=com_content&view=article&id=248  



PRIORITY DEVELOPMENT PROJECT (PDP) SWQMP 18 of 46 

Template Date: March 16, 2016  Preparation Date: 01/29/2019 
LUEG:SW PDP SWQMP 

Step 3.7.1:  Critical Coarse Sediment Yield Areas* 

*This Section only required if hydromodification management requirements apply 

Projects must satisfy critical coarse sediment yield area (CCSYA) requirements by 

characterizing the project as one of the scenario-types presented below and satisfying 

associated criteria. Projects must appropriately satisfy all requirements for identification, 

avoidance, and bypass, OR may alternatively elect to demonstrate no net impact. 

☐ Scenario 1: Project is subject to and in compliance with RPO requirements (without 

utilization of RPO exemptions 86.604(e)(2)(cc) or 86.604(e)(3) that result in impacts to more 

than 15% of the project-scale CCSYAs).  

☐ Identify: Project has identified both onsite and upstream CCSYAs as areas that are 

coarse, ≥25% slope, and ≥50’ tall. (Optional refinement methods may be performed per 

guidance in Section H.1.2). AND, 

☐ Avoid: Project has avoided onsite CCSYAs per existing RPO steep slope encroachment 

criteria. AND, 

☐ Bypass: Project has demonstrated that both onsite and upstream CCSYAs are bypassed 

through or around the project site with a 2 year peak storm velocity of 3 feet per second 

or greater. OR, 

☐ No Net Impact: Project does not satisfy all Scenario 1 criteria above and must 

alternatively demonstrate no net impact to the receiving water. 

☒ Scenario 2: Project is entirely exempt/not subject to RPO requirements without utilization of 

RPO exemptions 86.604(e)(2)(cc) or 86.604(e)(3).  

☒ Identify: Project has identified upstream CCSYAs that are coarse, ≥25% slope, and ≥50’ 

tall. (Optional refinement methods may be performed per guidance in Section H.1.2). 

AND, 

☒ Avoid: Project is not required to avoid onsite CCSYAs as none were identified in the 

previous step. AND, 

☒ Bypass: Project has demonstrated that upstream CCSYAs are bypassed through or 

around the project site with a 2 year peak storm velocity of 3 feet per second or greater. 

OR, 

☐ No Net Impact: Project does not satisfy all Scenario 2 criteria above and must 

alternatively demonstrate no net impact to the receiving water. (Skip to next row). 

☐ Scenario 3: Project utilizes exemption(s) via RPO Section 86.604(e)(2)(cc) or 86.604(e)(3) 

and impacts more than 15% of the project-scale CCSYAs.  

☐ No Net Impact: Project is not eligible for traditional methods of identification, avoidance, 

and bypass. Project must demonstrate no net impact to the receiving water. 
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Critical Coarse Sediment Yield Areas Continued 

Demonstrate No Net Impact 

If the project elects to satisfy CCSYA criteria through demonstration of no net impact to the 

receiving water. Applicants must identify the methods utilized from the list below and provide 

supporting documentation in Attachment 2c of the SWQMP. Check all that are applicable. 

☒ N/A, the project appropriately identifies, avoids, and bypasses CCSYAs. 

☐ Project has performed additional analysis to demonstrate that impacts to CCSYAs satisfy the 

no net impact standard of Ep/Sp≤1.1.  

☐ Project has provided alternate mapping of CCSYAs. 

☐ Project has implemented additional onsite hydromodification flow control measures. 

☐ Project has implemented an offsite stream rehabilitation project to offset impacts. 

☐ Project has implemented other applicant-proposed mitigation measures. 
 

Step 3.7.2:  Flow Control for Post-Project Runoff* 

*This Section only required if hydromodification management requirements apply 

List and describe point(s) of compliance (POCs) for flow control for hydromodification 
management (see Section 6.3.1). For each POC, provide a POC identification name or number 
correlating to the project's HMP Exhibit and a receiving channel identification name or number 
correlating to the project's HMP Exhibit. 
 The point of compliance for the project is the existing 24-inch RCP stub that was extended to 
the site with the widening of Valley Center Road.      
 

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

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

☐ Yes, the result is the low flow threshold is 0.1Q2 

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

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

 
If a geomorphic assessment has been performed, provide title, date, and preparer: 
    
 
Discussion / Additional Information: (optional) 
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Step 3.8:  Other Site Requirements and Constraints 

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

 

Optional Additional Information or Continuation of Previous Sections As Needed 

This space provided for additional information or continuation of information from previous 
sections as needed. 
 The offsite run-on from the south and west comingles with the remainder of the onsite runoff 
and flows to Old Mirar Del Valle Road where it will ultimately get intercepted by the existing 
catch basin located near the northeast corner of the project.  The runoff from this 1.216 acre 
area was calculated to be 2.41 cfs for the 100-year storm event.     
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Step 4:   Source Control BMP Checklist 
Source Control BMPs 

All development projects must implement source control BMPs 4.2.1 through 4.2.6 where 
applicable and feasible. See Chapter 4.2 and Appendix E of the County BMP Design Manual for 
information to implement source control BMPs shown in this checklist. 
 
Answer each category below pursuant to the following: 

• "Yes" means the project will implement the source control BMP as described in Chapter 
4.2 and/or Appendix E of the County BMP Design Manual. Discussion / justification is 
not required. 

• "No" means the BMP is applicable to the project but it is not feasible to implement. 
Discussion / justification must be provided. 

• "N/A" means the BMP is not applicable at the project site because the project does not 
include the feature that is addressed by the BMP (e.g., the project has no outdoor 
materials storage areas). Discussion / justification must be provided. 

Source Control Requirement Applied? 

4.2.1 Prevention of Illicit Discharges into the MS4 ☒Yes ☐No ☐N/A 

Discussion / justification if 4.2.1 not implemented: 
    
 

4.2.2 Storm Drain Stenciling or Signage ☒Yes ☐No ☐N/A 

Discussion / justification if 4.2.2 not implemented: 
    
 

4.2.3 Protect Outdoor Materials Storage Areas from Rainfall, 
Run-On, Runoff, and Wind Dispersal 

☐Yes ☐No ☒N/A 

Discussion / justification if 4.2.3 not implemented: 
 There are no outdoor material storage areas onsite.      
 

4.2.4 Protect Materials Stored in Outdoor Work Areas from 
Rainfall, Run-On, Runoff, and Wind Dispersal 

☐Yes ☐No ☒N/A 

Discussion / justification if 4.2.4 not implemented: 
There are no outdoor material storage areas onsite.    
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Source Control Requirement Applied? 

4.2.5 Protect Trash Storage Areas from Rainfall, Run-On, 
Runoff, and Wind Dispersal 

☒Yes ☐No ☐N/A 

Discussion / justification if 4.2.5 not implemented: 
     
 

4.2.6 Additional BMPs Based on Potential Sources of Runoff 
Pollutants (must answer for each source listed below): 
 

 
 

 
 

 
 

☒  A. On-site storm drain inlets  ☒Yes ☐No ☐N/A 

☐  B. Interior floor drains and elevator shaft sump pumps ☐Yes ☐No ☒N/A 

☐  C. Interior parking garages ☐Yes ☐No ☒N/A 

☒  D. Need for future indoor & structural pest control ☒Yes ☐No ☐N/A 

☒  E. Landscape/outdoor pesticide use ☒Yes ☐No ☐N/A 

☐  F. Pools, spas, ponds, fountains, and other water 

features 

☐Yes ☐No ☒N/A 

☐  G. Food service ☐Yes ☐No ☒N/A 

☒  H. Refuse areas ☒Yes ☐No ☐N/A 

☐  I. Industrial processes ☐Yes ☐No ☒N/A 

☐  J. Outdoor storage of equipment or materials ☐Yes ☐No ☒N/A 

☐  K. Vehicle and equipment cleaning  ☐Yes ☐No ☒N/A 

☒  L. Vehicle/equipment repair and maintenance ☒Yes ☐No ☐N/A 

☐  M. Fuel dispensing areas ☐Yes ☐No ☒N/A 

☐  N. Loading docks ☐Yes ☐No ☒N/A 

☒  O. Fire sprinkler test water ☒Yes ☐No ☐N/A 

☒  P. Miscellaneous drain or wash water ☒Yes ☐No ☐N/A 

☒  Q. Plazas, sidewalks, and parking lots ☒Yes ☐No ☐N/A 

Discussion / justification if 4.2.6 not implemented. Clearly identify which sources of runoff 
pollutants are discussed. Justification must be provided for all "No" answers shown above. 
    
 

Note: Show all source control measures described above that are included in design capture 
volume calculations in the plan sheets of Attachment 5. 
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Step 5:   Site Design BMP Checklist 
Site Design BMPs 

All development projects must implement site design BMPs SD-A through SD-H where 
applicable and feasible. See Chapter 4.3 and Appendix E of the County BMP Design Manual for 
information to implement site design BMPs shown in this checklist. 
 
Answer each category below pursuant to the following: 

• "Yes" means the project will implement the site design BMP as described in Chapter 4.3 
and/or Appendix E of the County BMP Design Manual. Discussion / justification is not 
required. 

• "No" means the BMP is applicable to the project but it is not feasible to implement. 
Discussion / justification must be provided. 

• "N/A" means the BMP is not applicable at the project site because the project does not 
include the feature that is addressed by the BMP (e.g., the project site has no existing 
natural areas to conserve). Discussion / justification must be provided. 

 

Site Design Requirement Applied? 

4.3.1 Maintain Natural Drainage Pathways and Hydrologic 
Features 

☐Yes ☐No ☒N/A 

Discussion / justification if 4.3.1 not implemented: 
 The project site has no existing natural drainage pathways or hydrologic features.    
 

4.3.2 Conserve Natural Areas, Soils, and Vegetation ☐Yes ☒No ☐N/A 

Discussion / justification if 4.3.2 not implemented: 
 The AutoZone project will disturb the entire area of the project.  There are existing street trees, 
many of which appear to be dead or dying, that will be removed and replaced with other trees.  
The remainder of the existing native grasses and weeds will be replaced by other native, 
drought tolerant landscaping.  The are no environmentally sensitive areas on site   
 

4.3.3 Minimize Impervious Area ☒Yes ☐No ☐N/A 

Discussion / justification if 4.3.3 not implemented: 
    
 

4.3.4 Minimize Soil Compaction ☒Yes ☐No ☐N/A 

Discussion / justification if 4.3.4 not implemented: 
    
 

4.3.5 Impervious Area Dispersion ☐Yes ☒No ☐N/A 

Discussion / justification if 4.3.5 not implemented: 
 In lieu of impervious area dispersion, the runoff from the impervious areas of the project will be 
directed to a proposed biofiltration basin.    
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Site Design Requirement Applied? 

4.3.6 Runoff Collection ☐Yes ☒No ☐N/A 

Discussion / justification if 4.3.6 not implemented: 
 We are not proposing the use of permeable pavers due to a historically high groundwater table 
(10.1’ below existing ground).  In addition, in lieu of small collection areas, we are directing the 
runoff to a proposed biofiltration basin with the exception of the areas immediately fronting 
Valley Center Road that sheet flow directly to Valley Center Road, minor areas that drain back 
towards the adjacent property to the south (Tractor Supply site) and the area that sheet flows 
directly to Old Mirar De Valle Road.    
 

4.3.7 Landscaping with Native or Drought Tolerant Species ☒Yes ☐No ☐N/A 

Discussion / justification if 4.3.7 not implemented: 
    
 

4.3.8 Harvesting and Using Precipitation ☐Yes ☒No ☐N/A 

Discussion / justification if 4.3.8 not implemented: 
 390 gallons/acre * 0.185 acres + 1,470 gallons/acre * 0.185 acres = 344 gallons = 46.0 cubic 
feet.  Our calculated DCV for the project is 1,648 cubic feet.  Therefore, as the 36 hour demand 
of 46.0 cubic feet is less than 0.25 of the DCV, Harvest and Use is considered to be infeasible.    
 

Note: Show all site design measures described above that are included in design capture 
volume calculations in the plan sheets of Attachment 5. 
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Step 6:   PDP Structural BMPs  
All PDPs must implement structural BMPs for storm water pollutant control (see Chapter 5 of 

the BMP Design Manual). Selection of PDP structural BMPs for storm water pollutant control 

must be based on the selection process described in Chapter 5. PDPs subject to 

hydromodification management requirements must also implement structural BMPs for flow 

control for hydromodification management (see Chapter 6 of the BMP Design Manual). Both 

storm water pollutant control and flow control for hydromodification management can be 

achieved within the same structural BMP(s). 

PDP structural BMPs must be verified by the County at the completion of construction. This may 

include requiring the project owner or project owner's representative and engineer of record to 

certify construction of the structural BMPs (see Section 1.12 of the BMP Design Manual). PDP 

structural BMPs must be maintained into perpetuity, and the County must confirm the 

maintenance (see Section 7 of the BMP Design Manual). 

Use this section to provide narrative description of the general strategy for structural BMP 

implementation at the project site in the box below. Then complete the PDP structural BMP 

summary information sheet (Step 6.2) for each structural BMP within the project (copy the BMP 

summary information sheet [Step 6.2] as many times as needed to provide summary 

information for each individual structural BMP). 

Step 6.1:  Description of structural BMP strategy 

Describe the general strategy for structural BMP implementation at the site. This information 
must describe how the steps for selecting and designing storm water pollutant control BMPs 
presented in Section 5.1 of the BMP Design Manual were followed, and the results (type of 
BMPs selected). For projects requiring hydromodification flow control BMPs, indicate whether 
pollutant control and flow control BMPs are integrated or separate. At the end of this discussion 
provide a summary of all the structural BMPs within the project including the type and number. 

We coordinated with the Project Architect to layout the proposed development and at the same 
time allow sufficient area to construct a biofiltration basin in the best area available to collect, 
clean and store the runoff from the project site.  The next step was to have the a Geotechnical 
Engineer who is familiar with the area go to the site and perform infiltration/percolation tests as 
outlined in Appendix C and D of the BMP Design Manual in the location we have chosen for the 
treatment control BMP.  The Geotechnical Engineer determined that the underlying soils could 
accept partial infiltration based upon the site testing performed within the basin.  Therefore, with 
that knowledge in hand, we utilized PR-1 Biofiltration with Partial Retention from Appendix E of 
the BMP Design Manual to design the proposed biofiltration basin.  We prepared a drainage 
study to determine the contributing basin limits to the biofiltration basin.  We then estimated the 
design Capture Volume (DCV) for the biofiltration basin using worksheet B.2-1.  The next step 
was to coordinate with the project Architect to determine if the proposed landscaping would be 
considered Hydrozone-Low, Hydrozone-Medium or Hydrozone- High.     

 

(Continue on following page as necessary.) 
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Description of structural BMP strategy continued 
(Page reserved for continuation of description of general strategy for structural BMP 

implementation at the site) 

(Continued from previous page) 

 The Landscape Architect instructed us that it would be appropriate to figure 50% of the proposed 

landscaping as Hydrozone-Low and 50% of the proposed landscaping as Hydrozone-Medium.  We then 

calculated the anticipated average wet season demand for the site as outlined in Appendix B.3 of the 

BMP Design Manual.  It was determined that the anticipated 36-hour demand would be less than 25% of 

the DCV for the project.  Therefore, Harvest and Use was determined to be infeasible.  We then 

performed the iterative sizing process for the biofiltration basin using Worksheet B.5-1 and determined 

that the basin would utilize the 3% criteria for basin sizing.  The proposed biofiltration basin located 

adjacent to the proposed building will be sized for both pollutant control and flow control (when 

combined with the proposed underground storage facility).  The next step is to prepare the continuous 

simulation analysis to determine how the basin and overflow box would need to be modified in order to 

meet the flow control requirements.  Once the basin size and overflow box modifications are 

determined from the continuous simulation, then next step is to verify that the revised basin will still 

meet the sizing requirements for cleaning.  The overflow box for the basin will tie to underground 

detention sized to meet the flow control requirements.     
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Step 6.2:  Structural BMP Checklist 

(Copy this page as needed to provide information for each individual proposed 
structural BMP) 

Structural BMP ID No.  Biofiltration Basin 1   

Construction Plan Sheet No.  Sheets 4, 5, 7, 11 and 13 (PDS2017-LDGRMJ-30144)   

Type of structural BMP: 

☐ Retention by harvest and use (HU-1) 

☐ Retention by infiltration basin (INF-1) 

☐ Retention by bioretention (INF-2) 

☐ Retention by permeable pavement (INF-3) 

☒ Partial retention by biofiltration with partial retention (PR-1) 

☐ Biofiltration (BF-1) 

☒ Biofiltration with Nutrient Sensitive Media Design (BF-2) 

☐ Proprietary Biofiltration (BF-3) meeting all requirements of Appendix F 

☐ Flow-thru treatment control with prior lawful approval to meet earlier PDP requirements 

(provide BMP type/description in discussion section below) 

☐ Flow-thru treatment control included as pre-treatment/forebay for an onsite retention or 

biofiltration BMP (provide BMP type/description and indicate which onsite retention or 
biofiltration BMP it serves in discussion section below) 

☐ Flow-thru treatment control with alternative compliance (provide BMP type/description in 

discussion section below) 

☐ Detention pond or vault for hydromodification management 

☐ Other (describe in discussion section below) 

 

Purpose: 

☐ Pollutant control only 

☐ Hydromodification control only 

☒ Combined pollutant control and hydromodification control 

☐ Pre-treatment/forebay for another structural BMP 

☐ Other (describe in discussion section below) 

 

Who will certify construction of this BMP? 
Provide name and contact information for the 
party responsible to sign BMP verification 
forms (See Section 1.12 of the BMP Design 
Manual) 

 Brent C. Moore 
Alidade Engineering 
41743 Enterprise Circle North, Suite 209 
Temecula, CA  92590 
(951) 587-2020   
 

Who will be the final owner of this BMP? 
 

☐ HOA    ☒ Property Owner    ☐ County 

☐ Other (describe) 

Who will maintain this BMP into perpetuity? 
 

☐ HOA    ☒ Property Owner    ☐ County 

☐ Other (describe) 

What Category (1-4) is the Structural BMP? 
Refer to the Category definitions in Section 7.3 
of the BMP DM. Attach the appropriate 
maintenance agreement in Attachment 3. 

1  
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Discussion (as needed): 
    
(Continue on subsequent pages as necessary) 

Step 6.3:  Offsite Alternative Compliance Participation Form 

PDP INFORMATION 

Record ID:  N/A   

Assessor's Parcel Number(s) [APN(s)]  N/A   

What are your PDP Pollutant Control Debits? 
*See Attachment 1 of the PDP SWQMP 

 N/A    

What are your PDP HMP Debits? (if applicable) 
*See Attachment 2 of the PDP SWQMP 

 N/A   

ACP Information 

Record ID:  N/A   

Assessor's Parcel Number(s) [APN(s)]  N/A   

Project Owner/Address 
 
 

 N/A    

What are your ACP Pollutant Control Credits? 
*See Attachment 1 of the ACP SWQMP 

 N/A   

What are your ACP HMP Debits? (if applicable) 
*See Attachment 2 of the ACP SWQMP 

 N/A   

 

Is your ACP in the same watershed as your 
PDP? 

☐ Yes 

☐ No  

Will your ACP project be completed prior to the 
completion of the PDP? 

☐ Yes 

☐ No  

 

Does your ACP account for all Deficits 
generated by the PDP?      

☐ Yes 

☐ No (PDP and/or ACP must be 

redesigned to account for all deficits 

generated by the PDP.   

What is the difference between your PDP 
debits and ACP Credits?  
*(ACP Credits -Total PDP Debits = Total 
Earned Credits)  
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ATTACHMENT 1 

BACKUP FOR PDP POLLUTANT CONTROL BMPS 

 
This is the cover sheet for Attachment 1. 

 
Indicate which Items are Included behind this cover sheet: 

 

Attachment 
Sequence Contents Checklist 

Attachment 1a Storm Water Pollutant Control 
Worksheet Calculations 
 -Worksheet B.3-1 (Required)  
 -Worksheet B.1-1 (Required) 
 -Worksheet B.4-1 (if applicable) 
 -Worksheet B.4-2 (if applicable) 
 -Worksheet B.5-1 (if applicable) 
 -Worksheet B.5-2 (if applicable) 
 -Worksheet B.5-3 (if applicable) 
 -Worksheet B.6-1 (if applicable) 
 -Summary Worksheet (optional) 

☒ Included 

Attachment 1b Form I-8, Categorization of Infiltration 
Feasibility Condition (Required unless 
the project will use harvest and use 
BMPs) 
 
Refer to Appendices C and D of the 
BMP Design Manual to complete 
Form I-8. 
 

☒ Included 

☐ Not included because the entire 

project will use harvest and use 
BMPs 

 

Attachment 1c DMA Exhibit (Required) 
 
See DMA Exhibit Checklist on the 
back of this Attachment cover sheet. 
 

☒ Included 

 
 

Attachment 1d Individual Structural BMP DMA 
Mapbook (Required) 
 -Place each map on 8.5”x11” paper. 
 -Show at a minimum the DMA, 
Structural BMP, and any existing 
hydrologic features within the DMA.  
 

☒ Included 

 
  



Category # Description Value Units

0 Design Capture Volume for Entire Project Site 1,651 cubic-feet

1 Proposed Development Type Retail unitless

2 Number of Residents or Employees at Proposed Development 5 #

3 Total Planted Area within Development 16,113 sq-ft

4 Water Use Category for Proposed Planted Areas Moderate unitless

5 Is Average Site Design Infiltration Rate ≤0.500 Inches per Hour? Yes yes/no

6 Is Average Site Design Infiltration Rate ≤0.010 Inches per Hour? No yes/no

7 Is Infiltration of the Full DCV Anticipated to Produce Negative Impacts? Yes yes/no

8 Is Infiltration of Any Volume Anticipated to Produce Negative Impacts? No yes/no

9 36-Hour Toilet Use Per Resident or Employee 1.40 cubic-feet

10 Subtotal: Anticipated 36 Hour Toilet Use 7 cubic-feet

11 Anticipated 1 Acre Landscape Use Over 36 Hours 196.52 cubic-feet

12 Subtotal: Anticipated Landscape Use Over 36 Hours 73 cubic-feet

13 Total Anticipated Use Over 36 Hours 80 cubic-feet

14 Total Anticipated Use / Design Capture Volume 0.05 cubic-feet

15 Are Full Capture and Use Techniques Feasible for this Project? No unitless

16 Is Full Retention Feasible for this Project? No yes/no

17 Is Partial Retention Feasible for this Project? Yes yes/no

Result 18 Feasibility Category 4 1, 2, 3, 4, 5

Worksheet B.3-1 General Notes:

H. PDPs participating in an offsite alternative compliance program are not held to the feasibility categories presented herein.

Capture & Use 

Inputs

Automated Worksheet B.3-1: Project-Scale BMP Feasibility Analysis (V1.3)

C. Feasibility Category 1: Applicant must implement capture & use, retention, and/or infiltration elements for the entire DCV.

D. Feasibility Category 2: Applicant must implement capture & use elements for the entire DCV.

E. Feasibility Category 3: Applicant must implement retention and/or infiltration elements for all DMAs with Design Infiltration Rates greater 

than 0.50 in/hr.

B. Negative impacts associated with retention may include geotechnical, groundwater, water balance, or other issues identified by a 

geotechnical engineer and substantiated through completion of Form I-8.

Infiltration 

Inputs

G. Feasibility Category 5: Applicant must implement standard lined biofiltration BMPs sized at ≥3% of the effective impervious tributary area 

for all DMAs with Design Infiltration Rates of 0.010 in/hr or less.  Applicants may also be permitted to implement reduced size and/or 

specialized biofiltration BMPs provided additional criteria identified in "Supplemental Retention Criteria for Non-Standard Biofiltration 

BMPs" are satisfied.

A. Applicants may use this worksheet to determine the types of structural BMPs that are acceptable for implementation at their project site (as 

required in Section 5 of the BMPDM). User input should be provided for yellow shaded cells, values for all other cells will be automatically 

generated. Projects demonstrating feasibility or potential feasibility via this worksheet are encouraged to incorporate capture and use features 

in their project.

F. Feasibility Category 4: Applicant must implement standard unlined biofiltration BMPs sized at ≥3% of the effective impervious tributary 

area for all DMAs with Design Infiltration Rates of 0.011 to 0.50 in/hr. Applicants may be permitted to implement lined BMPs, reduced size 

BMPs, and/or specialized biofiltration BMPs provided additional criteria identified in "Supplemental Retention Criteria for Non-Standard 

Biofiltration BMPs" are satisfied.

Calculations



Appendix D: Approved Infiltration Rate Assessment Methods
D-20                                               November 2015

Factor Description
Assigned
Weight (w)

Product (p)
p = w x v

Soil assessment methods 0.25 0.25

Predominant soil texture 0.25 0.75

Site soil variability 0.25 0.5

Depth to groundwater / impervious layer 0.25 0.5

2

Level    of    pretreatment/   expected 
sediment loads

0.5 0.5

Redundancy/resiliency 0.25 0.5

Compaction during construction 0.25 0.5

1.5

Supporting Data

Briefly describe infiltration test and provide reference to test forms:
Infiltration rate value obtained from the site specific test results prepared by SCST.

Combined Safety Factor, Stotal= SA x SB 3.00

Observed Infiltration Rate, inch/hr, Kobserved

(corrected for test-specific bias)
0.35

Design Infiltration Rate, in/hr, Kdesign = Kobserved / Stotal 0.12

B Design

1

2

2

Design Safety Factor, SB = Σp

Factor of Safety and Design Infiltration
Rate Worksheet Worksheet D.5-1

Factor Category
Factor
Value (v)

A
Suitability
Assessment

1

3

2

2

Suitability Assessment Safety Factor, SA = Σp



Category # Description i ii iii iv v vi vii viii ix x Units

0 Drainage Basin ID or Name BA1 unitless

1 Basin Drains to the Following BMP Type Biofiltration unitless

2 85th Percentile 24-hr Storm Depth 0.75 inches

3 Design Infiltration Rate Recommended by Geotechnical Engineer 0.120 in/hr

4 Impervious Surfaces Not Directed to Dispersion Area (C=0.90) 28,438 sq-ft

5 Semi-Pervious Surfaces Not Serving as Dispersion Area (C=0.30) 0 sq-ft

6 Engineered Pervious Surfaces Not Serving as Dispersion Area (C=0.10) 8,694 sq-ft

7 Natural Type A Soil Not Serving as Dispersion Area  (C=0.10) 0 sq-ft

8 Natural Type B Soil Not Serving as Dispersion Area (C=0.14) 0 sq-ft

9 Natural Type C Soil Not Serving as Dispersion Area (C=0.23) 0 sq-ft

10 Natural Type D Soil Not Serving as Dispersion Area (C=0.30) 0 sq-ft

11 Does Tributary Incorporate Dispersion, Tree Wells, and/or Rain Barrels? No No No No No No No No No No yes/no

12 Impervious Surfaces Directed to Dispersion Area per SD-B (Ci=0.90) sq-ft

13 Semi-Pervious Surfaces Serving as Dispersion Area per SD-B (Ci=0.30) sq-ft

14 Engineered Pervious Surfaces Serving as Dispersion Area per SD-B (Ci=0.10) sq-ft

15 Natural Type A Soil Serving as Dispersion Area per SD-B (Ci=0.10) sq-ft

16 Natural Type B Soil Serving as Dispersion Area per SD-B (Ci=0.14) sq-ft

17 Natural Type C Soil Serving as Dispersion Area per SD-B (Ci=0.23) sq-ft

18 Natural Type D Soil Serving as Dispersion Area per SD-B (Ci=0.30) sq-ft

19 Number of Tree Wells Proposed per SD-A #

20 Average Mature Tree Canopy Diameter ft

21 Number of Rain Barrels Proposed per SD-E #

22 Average Rain Barrel Size gal

23 Does BMP Overflow to Stormwater Features in Downstream Drainage? No No No No No No No No No No unitless

24 Identify Downstream Drainage Basin Providing Treatment in Series unitless

25 Percent of Upstream Flows Directed to Downstream Dispersion Areas percent

26 Upstream Impervious Surfaces Directed to Dispersion Area (Ci=0.90) 0 0 0 0 0 0 0 0 0 0 cubic-feet

27 Upstream Impervious Surfaces Not Directed to Dispersion Area (C=0.90) 0 0 0 0 0 0 0 0 0 0 cubic-feet

28 Total Tributary Area 37,132 0 0 0 0 0 0 0 0 0 sq-ft

29 Initial Runoff Factor for Standard Drainage Areas 0.71 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 unitless

30 Initial Runoff Factor for Dispersed & Dispersion Areas 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 unitless

31 Initial Weighted Runoff Factor 0.71 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 unitless

32 Initial Design Capture Volume 1,648 0 0 0 0 0 0 0 0 0 cubic-feet

33 Total Impervious Area Dispersed to Pervious Surface 0 0 0 0 0 0 0 0 0 0 sq-ft

34 Total Pervious Dispersion Area 0 0 0 0 0 0 0 0 0 0 sq-ft

35 Ratio of Dispersed Impervious Area to Pervious Dispersion Area n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a ratio

36 Adjustment Factor for Dispersed & Dispersion Areas 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 ratio

37 Runoff Factor After Dispersion Techniques 0.71 n/a n/a n/a n/a n/a n/a n/a n/a n/a unitless

38 Design Capture Volume After Dispersion Techniques 1,648 0 0 0 0 0 0 0 0 0 cubic-feet

39 Total Tree Well Volume Reduction 0 0 0 0 0 0 0 0 0 0 cubic-feet

40 Total Rain Barrel Volume Reduction 0 0 0 0 0 0 0 0 0 0 cubic-feet

41 Final Adjusted Runoff Factor 0.71 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 unitless

42 Final Effective Tributary Area 26,364 0 0 0 0 0 0 0 0 0 sq-ft

43 Initial Design Capture Volume Retained by Site Design Elements 0 0 0 0 0 0 0 0 0 0 cubic-feet

44 Final Design Capture Volume Tributary to BMP 1,648 0 0 0 0 0 0 0 0 0 cubic-feet

Worksheet B.1-1 General Notes:

False

False

False

Automated Worksheet B.1-1: Calculation of Design Capture Volume (V1.3)

A. Applicants may use this worksheet to calculate design capture volumes for up to 10 drainage areas User input must be provided for yellow shaded cells, values for all other cells will be automatically generated, errors/notifications will be highlighted in red and summarized below. 

Upon completion of this worksheet, proceed to the appropriate BMP Sizing worksheet(s).

Dispersion 

Area, Tree Well 

& Rain Barrel  

Inputs

(Optional)

Standard 

Drainage Basin 

Inputs

Results

Tree & Barrel 

Adjustments

Initial Runoff 

Factor 

Calculation

Dispersion 

Area 

Adjustments

Treatment 

Train Inputs & 

Calculations

False



Category # Description i ii iii iv v vi vii viii ix x Units

0 Drainage Basin ID or Name BA1 - - - - - - - - - sq-ft

1 Design Infiltration Rate Recommended by Geotechnical Engineer 0.120 - - - - - - - - - in/hr

2 Effective Tributary Area 26,364 - - - - - - - - - sq-ft

3 Minimum Biofiltration Footprint Sizing Factor 0.030 - - - - - - - - - ratio

4 Design Capture Volume Tributary to BMP 1,648 - - - - - - - - - cubic-feet

5 Is Biofiltration Basin Impermeably Lined or Unlined? Unlined unitless

6 Provided Biofiltration BMP Surface Area 1,037 sq-ft

7 Provided Surface Ponding Depth 12 inches

8 Provided Soil Media Thickness 18 inches

9 Provided Depth of Gravel Above Underdrain Invert 10 inches

10 Diameter of Underdrain or Hydromod Orifice (Select Smallest) 1.25 inches

11 Provided Depth of Gravel Below the Underdrain 3 inches

12 Volume Infiltrated Over 6 Hour Storm 62 0 0 0 0 0 0 0 0 0 cubic-feet

13 Soil Media Pore Space Available for Retention 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 unitless

14 Gravel Pore Space Available for Retention 0.40 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 unitless

15 Effective Retention Depth 2.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 inches

16 Calculated Retention Storage Drawdown (Including 6 Hr Storm) 16 0 0 0 0 0 0 0 0 0 hours

17 Volume Retained by BMP 244 0 0 0 0 0 0 0 0 0 cubic-feet

18 Fraction of DCV Retained 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ratio

19 Portion of Retention Performance Standard Satisfied 0.39 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ratio

20 Fraction of DCV Retained (normalized to 36-hr drawdown) 0.24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ratio

21 Design Capture Volume Remaining for Biofiltration 1,252 0 0 0 0 0 0 0 0 0 cubic-feet

22 Max Hydromod Flow Rate through Underdrain 0.0743 n/a n/a n/a n/a n/a n/a n/a n/a n/a CFS

23 Max Soil Filtration Rate Allowed by Underdrain Orifice 3.10 n/a n/a n/a n/a n/a n/a n/a n/a n/a in/hr

24 Soil Media Filtration Rate per Specifications 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 in/hr

25 Soil Media Filtration Rate to be used for Sizing 3.10 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 in/hr

26 Depth Biofiltered Over 6 Hour Storm 18.58 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 inches

27 Soil Media Pore Space Available for Biofiltration 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 unitless

28 Effective Depth of Biofiltration Storage 19.60 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 inches

29 Drawdown Time for Surface Ponding 4 0 0 0 0 0 0 0 0 0 hours

30 Drawdown Time for Effective Biofiltration Depth 6 0 0 0 0 0 0 0 0 0 hours

31 Total Depth Biofiltered 38.18 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00 inches

32 Option 1 - Biofilter 1.50 DCV: Target Volume 1,878 0 0 0 0 0 0 0 0 0 cubic-feet

33 Option 1 - Provided Biofiltration Volume 1,878 0 0 0 0 0 0 0 0 0 cubic-feet

34 Option 2 - Store 0.75 DCV: Target Volume 939 0 0 0 0 0 0 0 0 0 cubic-feet

35 Option 2 - Provided Storage Volume 939 0 0 0 0 0 0 0 0 0 cubic-feet

36 Portion of Biofiltration Performance Standard Satisfied 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ratio

37 Do Site Design Elements and BMPs Satisfy Annual Retention Requirements? Yes - - - - - - - - - yes/no

38 Overall Portion of Performance Standard Satisfied 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ratio

39 This BMP Overflows to the Following Drainage Basin - - - - - - - - - - unitless

40 Deficit of Effectively Treated Stormwater 0 n/a n/a n/a n/a n/a n/a n/a n/a n/a cubic-feet

Worksheet B.5-1 General Notes:

False

Retention 

Calculations

Automated Worksheet B.5-1: Sizing Lined or Unlined Biofiltration BMPs (V1.3)

False

BMP Inputs

False

Biofiltration 

Calculations

A. Applicants may use this worksheet to size Lined or Unlined Biofiltration BMPs (BF-1, PR-1) for up to 10 basins. User input must be provided for yellow shaded cells, values for blue cells are automatically populated based on user inputs from previous worksheets, values for all 

other cells will be automatically generated, errors/notifications will be highlighted in red/orange and summarized below. BMPs fully satisfying the pollutant control performance standards will have a deficit treated volume of zero and be highlighted in green.

False

False

False

False

Result

False

False



Category # Description i ii iii iv v vi vii viii ix x Units

0 Drainage Basin ID or Name BA1 - - - - - - - - - unitless

1 85th Percentile Storm Depth 0.75 - - - - - - - - - inches

2
Design Infiltration Rate Recommended by Geotechnical 

Engineer
0.120 - - - - - - - - - in/hr

3 Total Tributary Area 37,132 - - - - - - - - - sq-ft

4 85th Percentile Storm Volume (Rainfall Volume) 2,321 - - - - - - - - - cubic-feet

5 Initial Weighted Runoff Factor 0.71 - - - - - - - - - unitless

6 Initial Design Capture Volume 1,648 - - - - - - - - - cubic-feet

7 Dispersion Area Reductions 0 - - - - - - - - - cubic-feet

8 Tree Well and Rain Barrel Reductions 0 - - - - - - - - - cubic-feet

9 Effective Area Tributary to BMP 26,364 - - - - - - - - - square feet

10 Final Design Capture Volume Tributary to BMP 1,648 - - - - - - - - - cubic-feet

11 Basin Drains to the Following BMP Type Biofiltration - - - - - - - - - unitless

12
Volume Retained by BMP

(normalized to 36 hour drawdown)
396 - - - - - - - - - cubic-feet

13 Total Fraction of Initial DCV Retained within DMA 0.24 - - - - - - - - - fraction

14 Percent of Average Annual Runoff Retention Provided 31.4% - - - - - - - - - %

15 Percent of Average Annual Runoff Retention Required 18.3% - - - - - - - - - %

Performance 

Standard
16 Percent of Pollution Control Standard Satisfied 100.0% - - - - - - - - - %

17 Discharges to Secondary Treatment in Drainage Basin - - - - - - - - - - unitless

18 Impervious Surface Area Still Requiring Treatment 0 - - - - - - - - - square feet

19
Impervious Surfaces Directed to Downstream Dispersion 

Area
- - - - - - - - - - square feet

20
Impervious Surfaces Not Directed to Downstream 

Dispersion Area
- - - - - - - - - - square feet

Result 21 Deficit of Effectively Treated Stormwater 0 - - - - - - - - - cubic-feet

Total Volume 

Reductions

-Congratulations, all specified drainage basins and BMPs are in compliance with stormwater pollutant control requirements. Include 11x17 color prints of this summary sheet and supporting worksheet calculations as part of the SWQMP submittal package.

Summary of Stormwater Pollutant Control Calculations (V1.3)

Initial DCV

Site Design 

Volume 

Reductions

General Info

BMP Volume 

Reductions

Treatment 

Train

False

All fields in this summary worksheet are populated based on previous user inputs. If applicable, drainage basin elements that require revisions and/or supplemental information outside the scope of these worksheets are highlighted in orange and summairzed in 

the red text below. If all drainage basins achieve full compliance without a need for supplemental information, a green message will appear below.

Summary Notes:

False

False

False

False

False



Appendix C: Geotechnical and Groundwater Investigation Requirements 

C-11 February 26, 2016 

Worksheet C.4-1: Categorization of Infiltration Feasibility Condition

Categorization of Infiltration Feasibility Condition Worksheet C.4-1 

Part 1 - Full Infiltration Feasibility Screening Criteria 
Would infiltration of the full design volume be feasible from a physical perspective without any undesirable 
consequences that cannot be reasonably mitigated? 
Note that it is not necessary to investigate each and every criterion in the worksheet if infiltration is 
precluded. Instead a letter of justification from a geotechnical professional familiar with the local conditions 
substantiating any geotechnical issues will be required. 

Criteria Screening Question Yes No 

1 

Is the estimated reliable infiltration rate below proposed facility 
locations greater than 0.5 inches per hour? The response to this 
Screening Question must be based on a comprehensive evaluation of 
the factors presented in Appendix C.2 and Appendix D. 

Provide basis: 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 
discussion of study/data source applicability. 

2 

Can infiltration greater than 0.5 inches per hour be allowed 
without increasing risk of geotechnical hazards (slope stability, 
groundwater mounding, utilities, or other factors) that cannot be 
mitigated to an acceptable level? The response to this Screening 
Question must be based on a comprehensive evaluation of the factors 
presented in Appendix C.2. 

Provide basis: 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 
discussion of study/data source applicability. 



Appendix C: Geotechnical and Groundwater Investigation Requirements 

 

 C-12 February 26, 2016 

Worksheet C.4-1 Page 2 of 4 

Criteria Screening Question Yes No 

3 

Can infiltration greater than 0.5 inches per hour be allowed 
without increasing risk of groundwater contamination (shallow 
water table, storm water pollutants or other factors) that cannot 
be mitigated to an acceptable level? The response to this Screening 
Question must be based on a comprehensive evaluation of the factors 
presented in Appendix C.3. 

  

Provide basis: 

 

 

 

 

 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 
discussion of study/data source applicability. 

4 

Can infiltration greater than 0.5 inches per hour be allowed 
without causing potential water balance issues such as change of 
seasonality of ephemeral streams or increased discharge of 
contaminated groundwater to surface waters? The response to this 
Screening Question must be based on a comprehensive evaluation of 
the factors presented in Appendix C.3. 

  

Provide basis: 

 

 

 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 
discussion of study/data source applicability. 

Part 1 
Result* 

If all answers to rows 1 - 4 are “Yes” a full infiltration design is potentially feasible. 
The feasibility screening category is Full Infiltration 
 
If any answer from row 1-4 is “No”, infiltration may be possible to some extent but 
would not generally be feasible or desirable to achieve a “full infiltration” design. 
Proceed to Part 2 

 

*To be completed using gathered site information and best professional judgment considering the definition of MEP in 
the MS4 Permit. Additional testing and/or studies may be required by County staff to substantiate findings.    
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Part 2 – Partial Infiltration vs. No Infiltration Feasibility Screening Criteria 

Would infiltration of water in any appreciable amount be physically feasible without any negative 
consequences that cannot be reasonably mitigated? 

Criteria Screening Question Yes No 

5 

Do soil and geologic conditions allow for infiltration in any 
appreciable rate or volume? The response to this Screening 
Question must be based on a comprehensive evaluation of the factors 
presented in Appendix C.2 and Appendix D. 

  

Provide basis: 

 

 

 

 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 
discussion of study/data source applicability and why it was not feasible to mitigate low infiltration rates. 

6 

Can Infiltration in any appreciable quantity be allowed without 
increasing risk of geotechnical hazards (slope stability, 
groundwater mounding, utilities, or other factors) that cannot 
be mitigated to an acceptable level? The response to this Screening 
Question must be based on a comprehensive evaluation of the factors 
presented in Appendix C.2. 

  

Provide basis: 

 

 

 

 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 
discussion of study/data source applicability and why it was not feasible to mitigate low infiltration rates. 
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Criteria Screening Question Yes No 

7 

Can Infiltration in any appreciable quantity be allowed without 
posing significant risk for groundwater related concerns 
(shallow water table, storm water pollutants or other factors)? 
The response to this Screening Question must be based on a 
comprehensive evaluation of the factors presented in Appendix C.3. 

  

Provide basis: 

 

 

 

 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 
discussion of study/data source applicability and why it was not feasible to mitigate low infiltration rates. 

8 
Can infiltration be allowed without violating downstream water 
rights? The response to this Screening Question must be based on a 
comprehensive evaluation of the factors presented in Appendix C.3. 

  

Provide basis: 

 

 

 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 
discussion of study/data source applicability and why it was not feasible to mitigate low infiltration rates. 

Part 2 
Result* 

If all answers from row 5-8 are yes then partial infiltration design is potentially feasible.  
The feasibility screening category is Partial Infiltration. 

If any answer from row 5-8 is no, then infiltration of any volume is considered to be 
infeasible within the drainage area. The feasibility screening category is No Infiltration. 

 

*To be completed using gathered site information and best professional judgment considering the definition of MEP in 
the MS4 Permit. Additional testing and/or studies may be required by Agency/Jurisdictions to substantiate findings 
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Use this checklist to ensure the required information has been included on the 
DMA Exhibit: 

 
The DMA Exhibit must identify: 
 

☒ Underlying hydrologic soil group 

☒ Approximate depth to groundwater 

☒ Existing natural hydrologic features (watercourses, seeps, springs, wetlands) 

☒ Critical coarse sediment yield areas to be protected 

☒ Existing topography and impervious areas 

☒ Existing and proposed site drainage network and connections to drainage offsite 

☒ Proposed demolition 

☒ Proposed grading 

☒ Proposed impervious features 

☒ Proposed design features and surface treatments used to minimize imperviousness 

☒ Drainage management area (DMA) boundaries, DMA ID numbers, and DMA areas (square 

footage or acreage), and DMA type (i.e., drains to BMP, self-retaining, or self-mitigating) 

☒ Potential pollutant source areas and corresponding required source controls (see Chapter 4, 

Appendix E.1, and Step 3.5) 

☒ Structural BMPs (identify location, structural BMP ID#, type of BMP, and size/detail) 
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ATTACHMENT 2 

BACKUP FOR PDP HYDROMODIFICATION CONTROL MEASURES 

 
This is the cover sheet for Attachment 2. 

 

☐ Mark this box if this attachment is empty because the project is exempt from PDP 

hydromodification management requirements. 
 

Indicate which Items are Included behind this cover sheet: 
 

Attachment 
Sequence Contents Checklist 

Attachment 2a Flow Control Facility Design, including 
Structural BMP Drawdown 
Calculations and Overflow Design 
Summary (Required) 
See Chapter 6 and Appendix G of the 
BMP Design Manual 

☒ Included 

☐ Submitted as separate stand-

alone document 
 

Attachment 2b Hydromodification Management 
Exhibit (Required) 
 
 

☒ Included 

 
See Hydromodification Management 
Exhibit Checklist on the back of this 
Attachment cover sheet. 

Attachment 2c Management of Critical Coarse 
Sediment Yield Areas 
 
See Section 6.2 and Appendix H of 
the BMP Design Manual. 

☐ Exhibit depicting  onsite and/or 

upstream sources of critical coarse 
sediment as mapped by Regional 
or Jurisdictional approaches 
outlined in Appendix H.1 AND, 

☒ Demonstration that the project 

effectively avoids and bypasses 
sources of mapped critical coarse 
sediment per approaches outlined 
in Appendix H.2 and H.3. OR, 

☐ Demonstration that project does 

not generate a net impact on the 
receiving water per approaches 
outlined in Appendix H.4. 

Attachment 2d Geomorphic Assessment of Receiving 
Channels (Optional) 
See Section 6.3.4 of the BMP Design 
Manual. 

☒ Not performed 

☐ Included 

☐ Submitted as separate stand-

alone document 

Attachment 2e Vector Control Plan (Required when 
structural BMPs will not drain in 96 
hours) 

☐ Included 

☒ Not required because BMPs will 

drain in less than 96 hours 
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TECHNICAL MEMORANDUM 
 

TO:      Larry C Dutton 
    Alidade Engineering 
 

FROM:    Luis Parra, PhD, PE, CPSWQ, ToR, D.WRE. 
      Victor Velasco, PE. 
 

DATE:    April 2, 2018 
 

RE:    Summary of SWMM Modeling  for Hydromodification Compliance  for Autozone, Valley 
Center, CA. 

 

INTRODUCTION 

This memorandum  summarizes  the  approach  used  to model  the  proposed  residential  development 
project site  in the City of Valley Center using the Environmental Protection Agency (EPA) Storm Water 
Management Model  5.0  (SWMM).  SWMM  models  were  prepared  for  the  pre  and  post‐developed 
conditions at the site in order to determine if the proposed LID biofiltration facility has sufficient volume 
to meet Order R9‐2013‐001  requirements of  the California Regional Water Quality Control Board San 
Diego Region (SDRWQCB), as explained in the Final Hydromodification Management Plan (HMP), dated 
March 2011, prepared for the County of San Diego by Brown and Caldwell. 
 
 

SWMM MODEL DEVELOPMENT 

The Autozone project comprises of a commercial development along with associated parking  lots and 
two  access  roads.  Two  (2)  SWMM  models  were  prepared  for  this  study:  the  first  for  the  pre‐
development and the second for the post‐developed conditions. The project site drains to one (1) Point 
of Compliance (POC‐1), located to the NE corner of the property on Valley Center Road.  
 
The  SWMM  model  was  used  since  we  have  found  it  to  be  more  comparable  to  San  Diego  area 
watersheds  than  the  alternative  San  Diego  Hydrology Model  (SDHM)  and  also  because  it  is  a  non‐
proprietary model  approved by  the HMP document.    For both  SWMM models,  flow duration  curves 
were  prepared  to  determine  if  the  proposed HMP  facilities  are  sufficient  to meet  the  current HMP 
requirements. 

 
The  inputs  required  to  develop  SWMM models  include  rainfall, watershed  characteristics,  and  BMP 
configurations.  The Lake Wohlford gauge from the Project Clean Water website was used for this study, 
since it is the most representative of the project site precipitation due to elevation and proximity to the 
project site. Please see gauge location and project location map on Attachment 5. 
 
Per  the  California  Irrigation Management  Information  System  “Reference  Evaporation  Zones”  (CIMIS 
ETo  Zone  Map),  the  project  site  is  located  within  the  Zone  9  Evapotranspiration  Area.  Thus 
evapotranspiration values  for the site were modeled using Zone 9 average monthly values  from Table 
G.1‐1 from the City of San Diego 2016 BMP Design Manual. The site was modeled with Type C hydrologic 
soil as this is the closest existing soil determined from the NRCS Soil Survey. However, we should point 
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out  that  for  this particular project a soil  type has not been  identified  in  the NRCS soil survey, and we 
selected C as  it  is  the most conservative approach  in  this case.  In addition,  infiltration  tests prepared 
indicate that the tested values for infiltration are about 0.2 in/hr to 0.6 in/hr, which corresponds to the 
typical Soil Type C  range  (0.06  in/hr  to 0.57  in/hr) according  to NRCS definition,  that can be  found at 
https://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=17757.wba. 
 
Soils have been assumed  to be  compacted  in  the existing  condition  to  represent  the  current natural 
mass‐grade condition of the site. In the post developed conditions the soils have been modeled as fully 
compacted.   Other SWMM  inputs  for  the subareas are discussed  in  the appendices  to  this document, 
where the selection of the parameters is explained in detail. 
 

HMP MODELING 

EXISTING CONDITIONS  

The  current  property  consists  on  an  undeveloped  but  mass  graded  site  and  has  one  (1)  point  of 
compliance. Runoff from the project drains to POC‐1 by sheet flowing in a north easterly direction. Table 
1 shows a detailed summary of the areas. 
 

TABLE 1 – SUMMARY OF EXISTING CONDITIONS 
 

DMA 
Tributary 

Area, A (Ac) 
Slope (%) 

Impervious 
Percentage, Ip 

Existing  0.993  2.65  0.0%(1) 
  Note: 

(1) – Per the 2013 RWQCB permit, existing condition impervious surfaces are not to be accounted 
for in existing conditions analysis, if the area is part of the project boundary.  
  

 

DEVELOPED CONDITIONS  
 
Runoff from the proposed project drains to a treatment train as follows: first, one (1) onsite receiving 
biofiltration with partial infiltration LID‐1 collects the runoff. From there, low‐flow runoff discharging the 
French‐drain  orifice  and  also  the  excess  runoff  that  overflows  the  riser  structure  are  collected  and 
conveyed  to  an  underground  system  for  hydromodification  compliance  (UG‐1),  which  is  a  130  ft 
horizontal 48” diameter pipe. Excess runoff  is overflowed to another underground pipe with the same 
dimensions, UG‐2  (mostly used during  the occurrence of  very  extreme events)  and  all  runoff  is  then 
discharged in POC‐1. Some small by‐pass areas (DMAs 2 to 6) also discharge into POC‐1, but they do not 
drain to the LID system due to topographic constraints. It should be noted that all by‐passed areas are 
either pervious or impervious satisfying the de‐minimis requirements of the BMP Manual.  
 
It  is assumed all storm water quality requirements for the project will be met by the biofiltration LID‐1 
BMP. However, detailed water quality requirements are not discussed within this technical memo.  For 
further  information  in regards to storm water quality requirements for the project, please refer to the 
site specific Storm Water Quality Management Plan (SWQMP). 
 
 
 



Autozone, Valley Center, CA 
March 15, 2017 (Revised April 2, 2018) 

3 W.O.7032‐05 

TABLE 2 – SUMMARY OF DEVELOPED CONDITIONS 
 

DMA  BMP ‐‐‐‐ POC  Tributary Area, A (Ac) 
Impervious 

Percentage, Ip 

DMA 1  LID‐1 → UG‐1 → POC‐1  0.818  79.95% 

LID‐1  LID‐1 → UG‐1 → POC‐1  0.025  0.00% 

DMAs_2_to_4  By‐pass → POC‐1  0.003  37.86% 

DMA_5  By‐pass → POC‐1  0.094  4.87% 

DMA_6  By‐pass → POC‐1  0.053  6.59% 

TOTAL  POC‐1  0.993  66.8% 
 

 
One  (1) LID biofiltration basin plus one  (1) Underground System  (UG‐1) are  located within  the project 
site  and  are  responsible  for handling hydromodification  requirements  for  the project.  The  additional 
underground system (UG‐2) only receives runoff during one hour of the continuous simulation and it is 
more  of  an  extreme  event  emergency  overflow  system.  It  should  be  pointed  out  that  in  developed 
conditions,  the  biofiltration with  partial  infiltration  basin  and  both  underground  systems will  have  a 
discharge structure with orifices, slots and/or weir as defined in Table 3.  
 
All  flows will be  either  by‐passed or discharged  from  the  basins  via  the outlet  structure or  infiltrate 
through the base of the facility to the receiving amended soil and  low flow orifice. The riser structure 
will act as a spillway such that peak flows can be safely discharged to the receiving underground systems 
and from there to the storm drain system in Valley Center Road, representing POC‐1.  
 
In regards to the biofiltration basin with partial infiltration, beneath the basins’ invert lays the proposed 
LID biofiltration portion of the drainage facility. This portion of the basin is comprised of an 18‐inch layer 
of  amended  soil  (a  highly  sandy,  organic  rich  composite  with  an  infiltration  capacity  of  at  least  5 
inches/hr)  and  a  layer  of  gravel.  The  basins  will  be  unlined  to  allow  partial  infiltration,  but  lateral 
impervious liners will prevent lateral infiltration (basin is unlined at the bottom, but lined along the walls 
due to geotechnical safety concerns). 
 
Additionally,  an underground horizontal  storage pipe  (UG‐1) will be  located  in POC‐1  to help  comply 
with  the hydromodification  requirements. The 4  feet diameter pipe will be 130  feet  in  length. At  the 
downstream  end  of  the  pipe  a  riser  structure  with  slots  will  control  the  discharge  to  meet 
hydromodification requirements and emergency weir will safely discharge excessive flows into a second 
underground pipe  (UG‐2). This second system only discharges via a 3” orifice to control the peak flow 
during the occurrence of an extreme storm event. 
 
The biofiltration basin with partial  infiltration  (LID‐1) was modeled using  the biofiltration  LID module 
within SWMM.  The biofiltration module can model the amended soil layer, and a surface storage pond 
up  to  the  elevation  of  the  invert  of  the  spillway.  It  should  be  noted  that  detailed  outlet  structure 
location and elevations will be shown on the construction plans based on the recommendations of this 
study. 
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BMP MODELING FOR HMP PURPOSES 

Modeling of HMP BMPs 

One  (1)  BMP  biofiltration with  partial  infiltration  basin  (LD‐1)  and  an  underground  4  feet  horizontal 
storage pipe (UG‐1) are proposed for hydromodification conformance for the project site, in addition to 
an emergency underground pipe  (UG‐2) mostly used for extreme storm events. Tables 3 & 4  illustrate 
the dimensions required for HMP compliance according to the SWMM model that was undertaken for 
the project. 
 

 
TABLE 3 – SUMMARY OF BIOFILTRATION / PARTIAL INFILTRATION BMP 
 

BMP 

DIMENSIONS 

BMP 
Area(1), 
(ft2) 

Low Flow 
Orif. on gravel 

layer (in) 

Gravel 
Depth 
(in)(2) 

Depth to Riser 
Invert (ft)(3) 

Weir Perimeter 
Length(3) (ft) 

Total Surface 
Depth(4) (ft) 

LID‐1  1,089  1.25”  18”  1.00’  8  2.00’ 
(1): Area of amended soil = area of gravel layer
(2): Filter layer (3” sand + 3” pea gravel) included here. Also included 3” of gravel below invert of LID orifice. 
(3): Riser is at 12” above mulch, which is 3” above amended soil. The equivalent depth of ponding (considering 
mulch porosity of 0.4 and change in area with elevation) is 18.80”, which is the depth to be included in model. 
(4): 2 ft = 3” of mulch + 12” to reach invert of riser + 9” of free board over riser invert to discharge peak flows. 

 
TABLE 4 – SUMMARY OF OUTLET STRUCTURE DETAILS AT UNDERGROUND SYSTEMS:   
 

UNDERGROUND PIPE SYSTEM OUTLET STRUCTURE (See Attachment 5 for configuration) 

Outlet 

Bottom Orifice  Lower Slot(1)  Weir 

#  of orifices and 
Diameter (in) 

Elev. 
(ft) 

width 
(in) 

height 
(in) 

Invert 
Elev. (in) 

Width 
(ft) 

Elev. (ft)

UG‐1  2 orifices, 5/8” each  0.00(1)  16  1.5  32  6.00  3.50 

UG‐2  1 orifice, 3”(2)  0.00  n/a  n/a  n/a  n/a  n/a 

     Notes: 
(1) Slot and orifices on UG‐1 will be placed in a wall located at distribution box to control outlet 

peak to discharge pipe system. Weir will discharge to UG‐2. 
(2) Orifice in UG‐2 to be placed in a plate upstream of discharge pipe to control UG‐2 discharges 

 

FLOW DURATION CURVE COMPARISON 

The Flow Duration Curve (FDC) for the site was compared at the POC by exporting the hourly runoff time 
series results from SWMM to a spreadsheet.  

Q2 and Q10 were determined with a partial duration statistical analysis of  the  runoff  time series  in an 
Excel  spreadsheet  using  the  Cunnane  plotting  position  method  (which  is  the  preferred  plotting 
methodology  in  the HMP Permit).   As  the  SWMM Model  includes  a  statistical  analysis based on  the 
Weibull Plotting Position Method, the Weibull Method was also used within the spreadsheet to ensure 
that the results were similar to those obtained by the SWMM Model.   
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The range between 10% of Q2 and Q10 was divided  into 100 equal time  intervals; the number of hours 
that each flow rate was exceeded was counted from the hourly series.   Additionally, the  intermediate 
peaks with a return period “i” were obtained (Qi with i=3 to 9).  For the purpose of the plot, the values 
were  presented  as  percentage  of  time  exceeded  for  each  flow  rate.  FDC  comparison  at  the  POC  is 
illustrated in Figure 1 in both normal and logarithmic scale.  

As can be seen in Figure 1, the FDC for the proposed condition with the HMP BMPs is within 110% of the 
curve  for  the  existing  condition  in  both  peak  flows  and  durations.  The  additional  runoff  volume 
generated  from developing  the  site will be  released  to  the existing point of discharge  at  a  flow  rate 
below the 10% Q2 lower threshold for POC‐1.  Additionally, the project will also not increase peak flow 
rates between the Q2 and the Q10, as shown in the peak flow table in Attachment 1.  

 
 
Discussion of the Manning’s coefficient (Pervious Areas) for Pre and Post‐Development Conditions 
 
Typically  the  Manning’s  coefficient  is  selected  as  n  =  0.10  for  pervious  areas  and  n  =  0.012  for 
impervious areas. However, due to the impact that n has in the continuous simulation a more accurate 
value of  the Manning’s  coefficient has been  chosen  for pervious  areas. Taken  into  consideration  the 
study prepared by TRWE (Reference [6]) a value of n = 0.05 has been selected (see Table 1 of Reference 
[6] included in Attachment 7). An average n value between average grass plus pasture (0.04) and dense 
grass (0.06) has been selected per the reference cited, for light rain (<0.8 in/hr) as more than 99% of the 
rainfall has been measured with this intensity. 

 

DRYING TIMES 

Drying time of the LID  is based on the assumed  low‐flow capacity of the LID orifice. For LID‐1 Qorifice  is 
approximately  0.042  cfs,  and  surface  volume  below  riser  is  1,706  cu‐ft.  Therefore,  T1  = 
1,706/(3600∙0.042) = 11.3 hrs. For  the underground systems  the discharge  is a  function of  the depth; 
drying times are calculated in Attachment 4 with the following formula: 
 
For UG‐1 the drying time is 17.0 hr, and for UG‐2 it is 2.44 hrs, in both cases smaller than 24 hours. 
 

SUMMARY 

This study has demonstrated that the proposed HMP BMP provided for the Autozone Valley Center site 
is  sufficient  to meet  the  current HMP  criteria  if  the  geometry  of  the  LID  and  underground  systems 
recommended within  this  technical memorandum, and  the  respective orifice and outlet  structure are 
incorporated as specified within the proposed project site. 
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KEY ASSUMPTIONS 

1. Type  C  Soil  is  representative  of  the  existing  condition  site.  This  is  based  on  the  site  specific 
infiltration tests which are representative of soil Type C. 

2. The LID basin will be unlined at  the bottom  to provide some partial  infiltration at  the bottom 
surface. 

3. The LID basin will be lined laterally to prevent lateral infiltration. 

4. Two  underground  pipes  will  be  added  to  the  drainage  system:  the  first  (UG‐1)  to  help 
hydromodification  compliance as  the biofiltration with partial  infiltration  is not  large enough, 
and the second (same dimension, different outlet structure) to help with reduction of Q100 peak 
flow to pre‐development levels (which is studied separately in the drainage report). 

 

ATTACHMENTS 

1. Q2 to Q10 Comparison Tables 

2. Flow Duration Curve Analysis 

3. List of the “n” largest Peaks: Pre‐Development and Post‐Development Conditions 

4. Area vs Elevation vs  Volume vs Discharge vs draw‐down time Table & Discharge vs Elevation 
detailed Table 

5. Pre & Post Development Maps, Project Plan and  Section Sketches 

6. SWMM Input Data in Input Format (Existing and Proposed Models) 

7. EPA SWMM Figures and Explanations 

8. Soil Maps 

9. Summary files from the SWMM Model 
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Figure 1a and 1b.   Flow Duration Curve Comparison (logarithmic and normal “x” scale)  
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ATTACHMENT 1. 

 

Q2 to Q10 Comparison Table – POC 1 

Return Period  Existing Condition (cfs)  Mitigated Condition (cfs) 
Reduction, Exist ‐ 
Mitigated (cfs) 

2‐year  0.413  0.241  0.172 

3‐year  0.491  0.350  0.140 

4‐year  0.513  0.389  0.125 

5‐year  0.581  0.409  0.171 

6‐year  0.609  0.443  0.167 

7‐year  0.616  0.457  0.159 

8‐year  0.634  0.468  0.166 

9‐year  0.658  0.486  0.171 

10‐year  0.678  0.539  0.139 

 

 

 



 

ATTACHMENT 2 

FLOW DURATION CURVE ANALYSIS 

1) Flow duration curve shall not exceed the existing conditions by more than 10%, neither  in 

peak flow nor duration. 

The figures on the following pages illustrate that the flow duration curve in post‐development 

conditions, after the proposed BMP is implemented, is below the existing flow duration curve. 

The  flow duration curve  table,  following  the curve,  shows  that  if  the  interval 0.10Q2 – Q10  is 

divided  in  100  sub‐intervals,  then  a)  the  post  development  divided  by  pre‐development 

durations are never larger than 110% (the permit allows up to 110%); and b) there are no more 

than 10 intervals in the range 101%‐110% which would imply an excess over 10% of the length 

of the curve (the permit allows less than 10% of excesses measured as 101‐110%). 

Consequently, the design passes the hydromodification test. 

It  is  important  to  note  that  the  flow  duration  curve  can  be  expressed  in  the  “x”  axis  as 

percentage of time, hours per year, total number of hours, or any other similar time variable. As 

those variables only differ by a multiplying constant, their plot  in  logarithmic scale  is going to 

look  exactly  the  same,  and  compliance  can  be  observed  regardless  of  the  variable  selected. 

However, in order to satisfy the City of Valley Center HMP example, % of time exceeded is the 

variable of choice in the flow duration curve. The selection of a logarithmic scale in lieu of the 

normal scale is preferred, as differences between the pre‐development and post‐development 

curves can be seen more clearly in the entire range of analysis. Both graphics are presented just 

to prove the difference. 

In terms of the “y” axis, the peak flow value is the variable of choice. As an additional analysis 

performed by REC, not only the range of analysis is clearly depicted (10% of Q2 to Q10) but also 

all  intermediate  flows are shown  (Q2, Q3, Q4, Q5, Q6, Q7, Q8 and Q9)  in order  to demonstrate 

compliance at any range Qx – Qx+1. It must be pointed out that one of the limitations of both the 

SWMM and SDHM models is that the intermediate analysis is not performed (to obtain Qi from 

i  =  2  to  10).  REC  performed  the  analysis  using  the  Cunnane  Plotting  position Method  (the 

preferred method  in  the HMP permit)  from  the “n”  largest  independent peak  flows obtained 

from the continuous time series. 

The  largest  “n” peak  flows  are  attached  in  this  appendix,  as well  as  the  values of Qi with  a 

return period “i”, from i=2 to 10. The Qi values are also added into the flow‐duration plot. 
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Flow Duration Curve Data for Autozone Valley Center, POC‐1, City of Valley Center

Q2 = 0.41 cfs Fraction 10 %

Q10 = 0.68 cfs

Step = 0.0064 cfs

Count = 499679 hours

57.00 years

Pass or 

Q (cfs) Hours > Q % time Hours>Q % time Post/Pre Fail?

1 0.041 658 1.32E‐01 619 1.24E‐01 94% Pass

2 0.048 619 1.24E‐01 504 1.01E‐01 81% Pass

3 0.054 602 1.20E‐01 423 8.47E‐02 70% Pass

4 0.061 579 1.16E‐01 375 7.50E‐02 65% Pass

5 0.067 556 1.11E‐01 326 6.52E‐02 59% Pass

6 0.073 534 1.07E‐01 281 5.62E‐02 53% Pass

7 0.080 518 1.04E‐01 254 5.08E‐02 49% Pass

8 0.086 491 9.83E‐02 235 4.70E‐02 48% Pass

9 0.093 468 9.37E‐02 219 4.38E‐02 47% Pass

10 0.099 434 8.69E‐02 211 4.22E‐02 49% Pass

11 0.106 412 8.25E‐02 198 3.96E‐02 48% Pass

12 0.112 384 7.68E‐02 195 3.90E‐02 51% Pass

13 0.118 357 7.14E‐02 189 3.78E‐02 53% Pass

14 0.125 328 6.56E‐02 179 3.58E‐02 55% Pass

15 0.131 316 6.32E‐02 172 3.44E‐02 54% Pass

16 0.138 304 6.08E‐02 168 3.36E‐02 55% Pass

17 0.144 290 5.80E‐02 163 3.26E‐02 56% Pass

18 0.151 281 5.62E‐02 159 3.18E‐02 57% Pass

19 0.157 267 5.34E‐02 154 3.08E‐02 58% Pass

20 0.163 260 5.20E‐02 137 2.74E‐02 53% Pass

21 0.170 248 4.96E‐02 110 2.20E‐02 44% Pass

22 0.176 242 4.84E‐02 100 2.00E‐02 41% Pass

23 0.183 232 4.64E‐02 96 1.92E‐02 41% Pass

24 0.189 218 4.36E‐02 96 1.92E‐02 44% Pass

25 0.196 209 4.18E‐02 93 1.86E‐02 44% Pass

26 0.202 189 3.78E‐02 88 1.76E‐02 47% Pass

27 0.208 177 3.54E‐02 83 1.66E‐02 47% Pass

28 0.215 163 3.26E‐02 83 1.66E‐02 51% Pass

29 0.221 155 3.10E‐02 81 1.62E‐02 52% Pass

30 0.228 147 2.94E‐02 81 1.62E‐02 55% Pass

31 0.234 142 2.84E‐02 81 1.62E‐02 57% Pass

32 0.241 139 2.78E‐02 79 1.58E‐02 57% Pass

33 0.247 133 2.66E‐02 72 1.44E‐02 54% Pass

34 0.253 131 2.62E‐02 64 1.28E‐02 49% Pass

35 0.260 126 2.52E‐02 61 1.22E‐02 48% Pass

36 0.266 123 2.46E‐02 45 9.01E‐03 37% Pass

 Detention Optimized

Interval 

Existing Condition



Pass or 

Q (cfs) Hours > Q % time Hours>Q % time Post/Pre Fail?

Detention Optimized

Interval 

Existing Condition

37 0.273 117 2.34E‐02 44 8.81E‐03 38% Pass

38 0.279 108 2.16E‐02 42 8.41E‐03 39% Pass

39 0.286 98 1.96E‐02 41 8.21E‐03 42% Pass

40 0.292 95 1.90E‐02 41 8.21E‐03 43% Pass

41 0.298 90 1.80E‐02 40 8.01E‐03 44% Pass

42 0.305 84 1.68E‐02 40 8.01E‐03 48% Pass

43 0.311 78 1.56E‐02 39 7.81E‐03 50% Pass

44 0.318 71 1.42E‐02 38 7.60E‐03 54% Pass

45 0.324 65 1.30E‐02 37 7.40E‐03 57% Pass

46 0.331 62 1.24E‐02 33 6.60E‐03 53% Pass

47 0.337 59 1.18E‐02 33 6.60E‐03 56% Pass

48 0.343 57 1.14E‐02 33 6.60E‐03 58% Pass

49 0.350 57 1.14E‐02 32 6.40E‐03 56% Pass

50 0.356 56 1.12E‐02 30 6.00E‐03 54% Pass

51 0.363 51 1.02E‐02 26 5.20E‐03 51% Pass

52 0.369 48 9.61E‐03 25 5.00E‐03 52% Pass

53 0.376 46 9.21E‐03 23 4.60E‐03 50% Pass

54 0.382 46 9.21E‐03 22 4.40E‐03 48% Pass

55 0.388 41 8.21E‐03 21 4.20E‐03 51% Pass

56 0.395 38 7.60E‐03 20 4.00E‐03 53% Pass

57 0.401 36 7.20E‐03 20 4.00E‐03 56% Pass

58 0.408 36 7.20E‐03 18 3.60E‐03 50% Pass

59 0.414 34 6.80E‐03 18 3.60E‐03 53% Pass

60 0.421 31 6.20E‐03 18 3.60E‐03 58% Pass

61 0.427 29 5.80E‐03 17 3.40E‐03 59% Pass

62 0.433 29 5.80E‐03 17 3.40E‐03 59% Pass

63 0.440 29 5.80E‐03 17 3.40E‐03 59% Pass

64 0.446 29 5.80E‐03 16 3.20E‐03 55% Pass

65 0.453 29 5.80E‐03 15 3.00E‐03 52% Pass

66 0.459 28 5.60E‐03 14 2.80E‐03 50% Pass

67 0.466 27 5.40E‐03 11 2.20E‐03 41% Pass

68 0.472 26 5.20E‐03 9 1.80E‐03 35% Pass

69 0.478 25 5.00E‐03 9 1.80E‐03 36% Pass

70 0.485 20 4.00E‐03 9 1.80E‐03 45% Pass

71 0.491 20 4.00E‐03 9 1.80E‐03 45% Pass

72 0.498 20 4.00E‐03 8 1.60E‐03 40% Pass

73 0.504 17 3.40E‐03 8 1.60E‐03 47% Pass

74 0.511 15 3.00E‐03 8 1.60E‐03 53% Pass

75 0.517 15 3.00E‐03 8 1.60E‐03 53% Pass

76 0.523 13 2.60E‐03 8 1.60E‐03 62% Pass

77 0.530 12 2.40E‐03 8 1.60E‐03 67% Pass

78 0.536 12 2.40E‐03 8 1.60E‐03 67% Pass

79 0.543 12 2.40E‐03 7 1.40E‐03 58% Pass

80 0.549 12 2.40E‐03 6 1.20E‐03 50% Pass

81 0.556 12 2.40E‐03 5 1.00E‐03 42% Pass



Pass or 

Q (cfs) Hours > Q % time Hours>Q % time Post/Pre Fail?

Detention Optimized

Interval 

Existing Condition

82 0.562 12 2.40E‐03 3 6.00E‐04 25% Pass

83 0.568 12 2.40E‐03 3 6.00E‐04 25% Pass

84 0.575 12 2.40E‐03 3 6.00E‐04 25% Pass

85 0.581 11 2.20E‐03 3 6.00E‐04 27% Pass

86 0.588 11 2.20E‐03 3 6.00E‐04 27% Pass

87 0.594 11 2.20E‐03 3 6.00E‐04 27% Pass

88 0.601 10 2.00E‐03 2 4.00E‐04 20% Pass

89 0.607 10 2.00E‐03 2 4.00E‐04 20% Pass

90 0.613 8 1.60E‐03 2 4.00E‐04 25% Pass

91 0.620 8 1.60E‐03 2 4.00E‐04 25% Pass

92 0.626 7 1.40E‐03 2 4.00E‐04 29% Pass

93 0.633 7 1.40E‐03 2 4.00E‐04 29% Pass

94 0.639 7 1.40E‐03 2 4.00E‐04 29% Pass

95 0.646 7 1.40E‐03 2 4.00E‐04 29% Pass

96 0.652 6 1.20E‐03 1 2.00E‐04 17% Pass

97 0.658 6 1.20E‐03 1 2.00E‐04 17% Pass

98 0.665 6 1.20E‐03 1 2.00E‐04 17% Pass

99 0.671 6 1.20E‐03 1 2.00E‐04 17% Pass

100 0.678 6 1.20E‐03 1 2.00E‐04 17% Pass

Peak Flows calculated with Cunnane Plotting Position

Return Period 

(years)
Pre‐dev. Q (cfs)

Post‐Dev. Q 

(cfs)

Reduction 

(cfs)

10 0.678 0.539 0.139

9 0.658 0.486 0.171

8 0.634 0.468 0.166

7 0.616 0.457 0.159

6 0.609 0.443 0.167

5 0.581 0.409 0.171

4 0.513 0.389 0.125

3 0.491 0.350 0.140

2 0.413 0.241 0.172



 

ATTACHMENT 3 

List of the “n” Largest Peaks:  Pre & Post‐Developed Conditions 

 

  Basic Probabilistic Equation: 

  R = 1/P     R: Return period (years). 

  P: Probability of a flow to be equaled or exceeded any given year (dimensionless). 

 

  Cunnane Equation:       Weibull Equation:  

  P ൌ
୧ି.ସ

୬ା.ଶ
        P ൌ

୧

୬ାଵ
 

 

i: Position of the peak whose probability is desired (sorted from large to small) 

n: number of years analyzed.  

   

  Explanation of Variables for the Tables in this Attachment 

Peak: Refers to the peak  flow at the date given, taken  from the continuous simulation hourly 

results of the n year analyzed.  

Posit: If all peaks are sorted from large to small, the position of the peak in a sorting analysis is 

  included under the variable Posit. 

Date: Date of the occurrence of the peak at the outlet from the continuous simulation 

Note:  all  peaks  are  not  annual maxima;  instead  they  are  defined  as  event maxima, with  a 

threshold to separate peaks of at least 12 hours. In other words, any peak P in a time series is 

defined as a value where dP/dt = 0, and  the peak  is  the  largest value  in 25 hours  (12 hours 

before,  the hour of occurrence and 12 hours after  the occurrence,  so  it  is  in essence a daily 

peak).   



List of Peak events and Determination of Q2 and Q10 (Pre‐Development)
Autozone Valley Center, POC‐1

T         

(Year)

Cunnane  

(cfs)

Weibull 

(cfs)

10 0.68 0.69 Date Posit Weibull Cunnane

9 0.66 0.67 0.311855 6/1/1996 57 1.02 1.01

8 0.63 0.64 0.312066 3/21/1979 56 1.04 1.03

7 0.62 0.62 0.313481 11/11/1985 55 1.05 1.05

6 0.61 0.61 0.318595 2/15/1992 54 1.07 1.07

5 0.58 0.59 0.319767 3/2/1980 53 1.09 1.09

4 0.51 0.52 0.323778 1/18/1952 52 1.12 1.11

3 0.49 0.49 0.325811 12/17/1957 51 1.14 1.13

2 0.41 0.41 0.327107 2/11/1959 50 1.16 1.15

0.330493 11/15/1952 49 1.18 1.18

0.332742 11/22/1965 48 1.21 1.20

Note: 0.335324 12/2/1961 47 1.23 1.23

Cunnane is the preferred 0.336124 2/6/1969 46 1.26 1.25

method by the HMP permit. 0.340142 11/21/1963 45 1.29 1.28

0.342503 1/14/1993 44 1.32 1.31

0.353454 3/1/1991 43 1.35 1.34

0.357862 12/9/1982 42 1.38 1.38

0.35843 9/10/1976 41 1.41 1.41

0.358479 3/5/1995 40 1.45 1.44

0.360041 4/3/1958 39 1.49 1.48

0.364497 2/11/1962 38 1.53 1.52

0.369073 2/27/1983 37 1.57 1.56

0.382801 4/14/2003 36 1.61 1.61

0.385185 3/8/1975 35 1.66 1.65

0.388406 1/3/1977 34 1.71 1.70

0.392058 3/27/1991 33 1.76 1.75

0.394783 3/1/1983 32 1.81 1.81

0.396854 1/7/1993 31 1.87 1.87

0.407942 2/14/1980 30 1.93 1.93

0.413405 12/29/2004 29 2.00 2.00

0.415668 1/23/1969 28 2.07 2.07

0.419334 1/9/1998 27 2.15 2.15

0.421231 12/19/1984 26 2.23 2.23

0.455745 11/30/1982 25 2.32 2.33

0.459172 2/3/1998 24 2.42 2.42

0.470613 2/16/1980 23 2.52 2.53

0.48071 12/5/1966 22 2.64 2.65

0.481867 1/11/2005 21 2.76 2.78

0.481999 2/8/1993 20 2.90 2.92

0.498445 1/16/1978 19 3.05 3.08

0.499186 2/13/1992 18 3.22 3.25

0.502421 12/6/1966 17 3.41 3.45

0.509307 3/17/1982 16 3.63 3.67

0.5104 11/8/2002 15 3.87 3.92

0.52058 11/9/2002 14 4.14 4.21

0.527156 8/26/2007 13 4.46 4.54

0.577705 1/29/1980 12 4.83 4.93

0.597208 1/9/2005 11 5.27 5.40

0.608981 1/11/1980 10 5.80 5.96

0.612531 2/15/1986 9 6.44 6.65

0.622154 12/25/1983 8 7.25 7.53

0.650977 2/14/1998 7 8.29 8.67

0.681976 1/4/1995 6 9.67 10.21

0.703046 3/4/1978 5 11.60 12.43

0.716566 10/20/2004 4 14.50 15.89

0.74396 2/4/1994 3 19.33 22.00

0.878781 2/10/1963 2 29.00 35.75

1.153229 2/1/1993 1 58.00 95.33

Peaks 

(cfs)

Period of Return 

(Years)



List of Peak events and Determination of Q2 and Q10 (Post‐Development)
Autozone Valley Center, POC‐1

T         

(Year)

Cunnane  

(cfs)

Weibull 

(cfs)

10 0.54 0.55 Date Posit Weibull Cunnane

9 0.49 0.51 0.104494 2/13/1992 57 1.02 1.01

8 0.47 0.47 0.11381 3/16/1952 56 1.04 1.03

7 0.46 0.46 0.119989 3/22/1958 55 1.05 1.05

6 0.44 0.44 0.123763 12/25/1983 54 1.07 1.07

5 0.41 0.41 0.128128 2/14/1998 53 1.09 1.09

4 0.39 0.39 0.12862 11/29/1985 52 1.12 1.11

3 0.35 0.35 0.137415 2/10/1982 51 1.14 1.13

2 0.24 0.24 0.1466 2/8/1993 50 1.16 1.15

0.14717 2/14/1980 49 1.18 1.18

0.149534 2/4/1994 48 1.21 1.20

Note: 0.153589 3/4/1978 47 1.23 1.23

Cunnane is the preferred 0.157544 11/30/1982 46 1.26 1.25

method by the HMP permit. 0.157925 2/16/1980 45 1.29 1.28

0.15997 2/24/1969 44 1.32 1.31

0.166921 3/2/1983 43 1.35 1.34

0.167151 1/5/2008 42 1.38 1.38

0.168764 2/25/1969 41 1.41 1.41

0.170055 3/17/1982 40 1.45 1.44

0.170339 1/11/2005 39 1.49 1.48

0.171071 1/16/1993 38 1.53 1.52

0.171992 2/1/1996 37 1.57 1.56

0.178411 10/20/2004 36 1.61 1.61

0.180122 1/18/1952 35 1.66 1.65

0.190065 12/29/2004 34 1.71 1.70

0.192939 2/1/1993 33 1.76 1.75

0.200613 1/27/1956 32 1.81 1.81

0.219727 11/29/1970 31 1.87 1.87

0.238862 5/8/1977 30 1.93 1.93

0.24136 1/20/1962 29 2.00 2.00

0.24615 12/3/1966 28 2.07 2.07

0.246884 3/1/1970 27 2.15 2.15

0.249355 1/6/1979 26 2.23 2.23

0.255186 2/4/1958 25 2.32 2.33

0.262179 1/15/1978 24 2.42 2.42

0.266272 1/16/1978 23 2.52 2.53

0.31628 2/19/1980 22 2.64 2.65

0.327277 1/9/2005 21 2.76 2.78

0.347211 11/22/1996 20 2.90 2.92

0.353475 2/10/1963 19 3.05 3.08

0.355054 12/30/1951 18 3.22 3.25

0.35779 2/18/1980 17 3.41 3.45

0.362573 2/20/1980 16 3.63 3.67

0.387228 11/30/2007 15 3.87 3.92

0.392623 11/22/1965 14 4.14 4.21

0.402491 3/5/1995 13 4.46 4.54

0.4064 1/11/1980 12 4.83 4.93

0.425603 3/1/1991 11 5.27 5.40

0.442175 1/7/1993 10 5.80 5.96

0.450751 2/27/1983 9 6.44 6.65

0.467119 2/15/1986 8 7.25 7.53

0.468735 1/23/1969 7 8.29 8.67

0.550262 11/9/2002 6 9.67 10.21

0.558389 12/5/1966 5 11.60 12.43

0.559982 12/6/1966 4 14.50 15.89

0.599617 8/26/2007 3 19.33 22.00

0.649714 1/29/1980 2 29.00 35.75

0.714144 1/4/1995 1 58.00 95.33

Peaks (cfs)

Period of Return 

(Years)



 

ATTACHMENT 4 

AREA VS ELEVATION 

The area vs. elevation curves in the model are calculated in Excel and imported into the model.  

It should be noted that up to the first surface orifice of the biofiltration basin, the storage is allocated to 

the LID Module of the SWMM model. Please refer to Attachment 7 for further  information.   The Excel 

stage‐storage calculations for the underground systems are provided on the following pages.  

DISCHARGE VS ELEVATION 

The orifice has been selected to maximize its size while still restricting flows to conform to the 

required 10% of the Q2 event  flow as mandated  in the Final Hydromodification Management 

Plan by Brown & Caldwell, dated March 2011.  While REC acknowledges that the orifice is small, 

to increase the size of the outlet would impact the basin’s ability to restrict flows beneath the 

HMP thresholds, thus preventing the BMP from conformance with HMP requirements. 

In order to further reduce the risk of blockage of the orifices, regular maintenance of the riser 

and orifice must be performed  to ensure potential blockages are minimized.   A detail of  the 

orifice and riser structure is provided in Attachment 5 of this memorandum. 

Stage‐discharge  relationships  were  developed  to  represent  the  outlet  structures  for  the 

underground pipe systems, and are provided on the following pages. 

   



 

DISCHARGE EQUATIONS 

1) Weir: 

ܳௐ ൌ	ܥௐ  ܮ   ଷ/ଶܪ                 (1) 

 

2) Slot: 

As an orifice:  ܳ௦ ൌ ௦ܤ  ݄௦  ܿ  ට2݃ ቀܪ െ
ೞ
ଶ
ቁ          (2.a) 

As a weir:  ܳ௦ ൌ ௐܥ  ௦ܤ   ଷ/ଶܪ             (2.b) 

For  H  >  hs  slot works  as weir  until  orifice  equation  provides  a  smaller  discharge.    The  elevation  such  that 

equation (2.a) = equation (2.b) is the elevation at which the behavior changes from weir to orifice. 

3) Vertical Orifices 

 

As an orifice:   ܳ ൌ 0.25  ଶܦߨ  ܿ  ට2݃ ቀܪ െ


ଶ
ቁ          (3.a) 

As a weir:  Critical depth and geometric family of circular sector must be solved to determined Q as a function of 

H: 

ܳை
ଶ

݃
ൌ
ଷܣ

ܶ
; ܪ			 ൌ ݕ	 

ܣ
2  ܶ

; 	 ܶ ൌ 2ඥݕሺܦ െ ;	ሻݕ ܣ			 ൌ 	
ଶܦ

8
ሾߙ െ  		;	ሻሿߙሺ݊݅ݏ

ݕ ൌ 	


ଶ
ሾ1 െ ሺ0.5݊݅ݏ    ሻሿߙ             (3.b.1, 3.b.2, 3.b.3, 3.b.4 and 3.b.5) 

There is a value of H (approximately H = 110% D) from which orifices no longer work as weirs as critical depth is 

not  possible  at  the  entrance  of  the  orifice.  This  value  of H  is  obtained  equaling  the  discharge  using  critical 

equations and equations (3.b). 

A mathematical model is prepared with the previous equations depending on the type o discharge. 

The following are the variables used above: 

QW, Qs, QO = Discharge of weir, slot or orifice (cfs) 

CW, cg : Coefficients of discharge of weir (typically 3.1) and orifice (0.61 to 0.62) 

L, Bs, D, hs : Length of weir, width of slot, diameter of orifice and height of slot, respectively;  (ft) 

H: Level of water in the pond over the invert of slot, weir or orifice (ft) 

Acr, Tcr, ycr, αcr: Critical variables for circular sector: area (sq‐ft), top width (ft), critical depth (ft), and angle to the center, 

respectively.  

   



Stage‐Area for Biofiltration BMP Basin 1

Elevation (ft) Area (ft2) Volume (ft3)

‐0.25 1089 0 Bottom of 3" layer of mulch (1)

0.00 1089 109

0.25 1162 390

0.50 1238 690

0.75 1314 1009

1.00 1393 1348

1.25 1473 1706 Surface Outlet (3)

1.50 1555 2084

1.75 1639 2484

2.00 1724 2904

SUB SURFACE STORAGE BASIN 1

Elevation (ft) Area (ft2) Volume (ft3)

‐1.75 1089 490 Amended Soil Base (0.3 voids)

‐3.25 1089 653 Gravel Base (0.4 voids) (4)

Gravel & Amended Soil TOTAL  = 1143 (ft3)

Surface Total TOTAL  = 1009 (ft3)

IMP TOTAL  = 2153 (ft3)

Effective Depth(5): 18.80 in

At Elevation 0.75 ft is the WQ Area: 1089 (ft2) BIOFILTRATION (2)

(1):  The three inches of mulch begin here, they have a porosity of 0.4 voids. 

(2):  The Water Quality (WQ) area corresponds to the area at the bottom of the Biofiltration. 

         This is the area corresponding to the ammended soil and gravel.

(3):  Volume at this elevation coresponds with surface volume for WQ purposes (invert of lowest surface outlet)

        which is the 2 feet by 2 feet emergency weir.

(4): The gravel depth includes the 6 inches of storage below the LID orifice.

(5): Depth to be used in the SWMM LID Controls. See Attachment 7 for more details.



Outlet structure for Discharge of Basin 1
Discharge vs Elevation Table

Lower orifice: 0.625 " Lower slot

Number of orif: 0 Number of slots: 0

Cg‐low: 0.61 Invert: 0.00 ft

B: 0.000 ft

Middle orifice 2.500 " hslot: 0.000 ft

Number of orif: 0.000

Cg‐middle: 0.61 Emergency weir

invert elev: 0 ft Invert: 0.000 ft

W: 8.00 ft

h* H/D‐low H/D‐mid Qlow‐orif Qlow‐weir Qtot‐low Qslot‐low Qemerg Qtot

(ft) ‐ ‐ (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.042 0.800 0.200 0.000 0.000 0.000 0.000 0.211 0.211

0.083 1.600 0.400 0.000 0.000 0.000 0.000 0.597 0.597

0.125 2.400 0.600 0.000 0.000 0.000 0.000 1.096 1.096

0.167 3.200 0.800 0.000 0.000 0.000 0.000 1.687 1.687

0.208 4.000 1.000 0.000 0.000 0.000 0.000 2.358 2.358

0.250 4.800 1.200 0.000 0.000 0.000 0.000 3.100 3.100

0.292 5.600 1.400 0.000 0.000 0.000 0.000 3.906 3.906

0.333 6.400 1.600 0.000 0.000 0.000 0.000 4.773 4.773

0.375 7.200 1.800 0.000 0.000 0.000 0.000 5.695 5.695

0.417 8.000 2.000 0.000 0.000 0.000 0.000 6.670 6.670

0.458 8.800 2.200 0.000 0.000 0.000 0.000 7.695 7.695

0.500 9.600 2.400 0.000 0.000 0.000 0.000 8.768 8.768

0.542 10.400 2.600 0.000 0.000 0.000 0.000 9.887 9.887

0.583 11.200 2.800 0.000 0.000 0.000 0.000 11.049 11.049

0.625 12.000 3.000 0.000 0.000 0.000 0.000 12.254 12.254

0.667 12.800 3.200 0.000 0.000 0.000 0.000 13.499 13.499

0.708 13.600 3.400 0.000 0.000 0.000 0.000 14.785 14.785

0.750 14.400 3.600 0.000 0.000 0.000 0.000 16.108 16.108

*Note: h = head above the invert of the 

Emergency Weir discharge opening.



Underground Unit 1‐ Flood Control System

h (ft) h (inch) α (°) Vol (cu‐ft) A (sq‐ft) Q (cfs) Vol (ac‐ft) Δt (hr)
0.000 0 0 0.00 70 0.000 0

0.083 1 33.2 10.12 172.9 0.005 0.0002 1.13

0.167 2 47.1 26.96 231.2 0.008 0.0006 0.73

0.250 3 57.9 48.01 274.1 0.010 0.0011 0.66

0.333 4 67.1 72.36 310.1 0.012 0.0017 0.63

0.417 5 75.3 99.43 339.7 0.013 0.0023 0.61

0.500 6 82.8 128.86 366.5 0.014 0.0030 0.60

0.583 7 89.8 160.34 389.0 0.016 0.0037 0.58

0.667 8 96.4 193.63 410.0 0.017 0.0044 0.57

0.750 9 102.6 228.54 427.8 0.018 0.0052 0.56

0.833 10 108.6 264.90 444.8 0.019 0.0061 0.55

0.917 11 114.4 302.56 459.0 0.020 0.0069 0.54

1.000 12 120.0 341.38 472.7 0.021 0.0078 0.54

1.083 13 125.4 381.24 484.0 0.021 0.0088 0.53

1.167 14 130.8 422.03 495.1 0.022 0.0097 0.52

1.250 15 136.0 463.66 503.9 0.023 0.0106 0.51

1.333 16 141.1 506.01 512.6 0.024 0.0116 0.50

1.417 17 146.1 549.00 519.2 0.025 0.0126 0.49

1.500 18 151.0 592.55 525.8 0.025 0.0136 0.48

1.583 19 156.0 636.56 530.4 0.026 0.0146 0.48

1.667 20 160.8 680.95 535.1 0.027 0.0156 0.47

1.750 21 165.6 725.65 537.7 0.027 0.0167 0.46

1.833 22 170.4 770.58 540.5 0.028 0.0177 0.45

1.917 23 175.2 815.66 541.4 0.029 0.0187 0.44

2.000 24 180.0 860.81 542.3 0.029 0.0198 0.43

2.083 25 184.8 905.97 541.4 0.030 0.0208 0.42

2.167 26 189.6 951.05 540.5 0.031 0.0218 0.41

2.250 27 194.4 995.97 537.7 0.031 0.0229 0.41

2.333 28 199.2 1040.67 535.1 0.032 0.0239 0.40

2.417 29 204.0 1085.07 530.4 0.032 0.0249 0.39

2.500 30 209.0 1129.08 525.8 0.033 0.0259 0.38

2.583 31 213.9 1172.62 519.2 0.033 0.0269 0.37

2.667 32 218.9 1215.62 512.6 0.034 0.0279 0.36

2.750 33 224.0 1257.97 503.9 0.133 0.0289 0.14

2.833 34 229.2 1299.59 495.1 0.298 0.0298 0.05

2.917 35 234.6 1340.39 484.0 0.388 0.0308 0.03

3.000 36 240.0 1380.25 472.7 0.460 0.0317 0.03

3.083 37 245.6 1419.07 459.0 0.522 0.0326 0.02

3.167 38 251.4 1456.73 444.8 0.576 0.0334 0.02

3.250 39 257.4 1493.09 427.8 0.626 0.0343 0.02

3.333 40 263.6 1528.00 410.0 0.672 0.0351 0.01

3.417 41 270.2 1561.29 389.0 0.715 0.0358 0.01

3.500 42 277.2 1592.77 366.5 0.755 0.0366 0.01

3.583 43 284.7 1622.19 339.7 1.240 0.0372 0.01

3.667 44 292.9 1649.27 310.1 2.095 0.0379 0.00

3.750 45 302.1 1673.62 274.1 3.189 0.0384 0.00

3.833 46 312.9 1694.67 231.2 4.477 0.0389 0.00

3.917 47 326.8 1711.51 172.9 5.932 0.0393 0.00

4.000 48 360.0 1721.63 70.0 7.537 0.0395 0.00

TOT drying time (hr): 16.96



Underground Unit 2‐ HMP System

h (ft) h (inch) α (°) Vol (cu‐ft) A (sq‐ft) Q (cfs) Vol (ac‐ft) Δt (hr)
0.000 0 0 0.00 72 0.000 0.0000

0.083 1 33.2 10.29 174.9 0.011 0.0002 0.51

0.167 2 47.1 27.29 233.2 0.041 0.0006 0.18

0.250 3 57.9 48.51 276.1 0.081 0.0011 0.10

0.333 4 67.1 73.02 312.1 0.110 0.0017 0.07

0.417 5 75.3 100.27 341.7 0.130 0.0023 0.06

0.500 6 82.8 129.86 368.5 0.147 0.0030 0.06

0.583 7 89.8 161.51 391.0 0.163 0.0037 0.06

0.667 8 96.4 194.97 412.0 0.177 0.0045 0.05

0.750 9 102.6 230.04 429.8 0.190 0.0053 0.05

0.833 10 108.6 266.57 446.8 0.202 0.0061 0.05

0.917 11 114.4 304.39 461.0 0.214 0.0070 0.05

1.000 12 120.0 343.38 474.7 0.225 0.0079 0.05

1.083 13 125.4 383.41 486.0 0.235 0.0088 0.05

1.167 14 130.8 424.37 497.1 0.245 0.0097 0.05

1.250 15 136.0 466.16 505.9 0.255 0.0107 0.05

1.333 16 141.1 508.68 514.6 0.264 0.0117 0.05

1.417 17 146.1 551.84 521.2 0.273 0.0127 0.04

1.500 18 151.0 595.55 527.8 0.282 0.0137 0.04

1.583 19 156.0 639.73 532.4 0.290 0.0147 0.04

1.667 20 160.8 684.29 537.1 0.298 0.0157 0.04

1.750 21 165.6 729.15 539.7 0.306 0.0167 0.04

1.833 22 170.4 774.25 542.5 0.314 0.0178 0.04

1.917 23 175.2 819.49 543.4 0.322 0.0188 0.04

2.000 24 180.0 864.81 544.3 0.329 0.0199 0.04

2.083 25 184.8 910.13 543.4 0.336 0.0209 0.04

2.167 26 189.6 955.38 542.5 0.343 0.0219 0.04

2.250 27 194.4 1000.47 539.7 0.350 0.0230 0.04

2.333 28 199.2 1045.34 537.1 0.357 0.0240 0.04

2.417 29 204.0 1089.90 532.4 0.364 0.0250 0.03

2.500 30 209.0 1134.08 527.8 0.370 0.0260 0.03

2.583 31 213.9 1177.79 521.2 0.377 0.0270 0.03

2.667 32 218.9 1220.95 514.6 0.383 0.0280 0.03

2.750 33 224.0 1263.47 505.9 0.389 0.0290 0.03

2.833 34 229.2 1305.26 497.1 0.395 0.0300 0.03

2.917 35 234.6 1346.22 486.0 0.401 0.0309 0.03

3.000 36 240.0 1386.25 474.7 0.407 0.0318 0.03

3.083 37 245.6 1425.24 461.0 0.413 0.0327 0.03

3.167 38 251.4 1463.06 446.8 0.419 0.0336 0.03

3.250 39 257.4 1499.59 429.8 0.425 0.0344 0.02

3.333 40 263.6 1534.66 412.0 0.430 0.0352 0.02

3.417 41 270.2 1568.12 391.0 0.436 0.0360 0.02

3.500 42 277.2 1599.77 368.5 0.441 0.0367 0.02

3.583 43 284.7 1629.36 341.7 0.447 0.0374 0.02

3.667 44 292.9 1656.61 312.1 0.452 0.0380 0.02

3.750 45 302.1 1681.12 276.1 0.458 0.0386 0.01

3.833 46 312.9 1702.34 233.2 0.463 0.0391 0.01

3.917 47 326.8 1719.34 174.9 0.468 0.0398 0.01

4.000 48 360.0 1729.63 72.0 0.473 0.0403 0.01

TOT drying time (hr): 2.44



Divider Structure Discharge
Discharge vs Elevation Table

Lower orifice: 0.625 " Lower slot
Number of orif: 2 Number of slots: 1

Cg‐low: 0.61 Invert: 2.67 ft

B: 1.333 ft

Middle orifice 2.500 " hslot: 0.125 ft

Number of orif: 0.000

Cg‐middle: 0.61 Emergency weir

invert elev: 0 ft Invert: 3.500 ft

W: 6.00 ft

h* H/D‐low H/D‐mid Qlow‐orif Qlow‐weir Qtot‐low Qslot‐low Qemerg Qtot
(ft) ‐ ‐ (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.083 1.600 0.400 0.005 0.006 0.005 0.000 0.000 0.005

0.167 3.200 0.800 0.008 0.009 0.008 0.000 0.000 0.008

0.250 4.800 1.200 0.010 0.044 0.010 0.000 0.000 0.010

0.333 6.400 1.600 0.012 0.116 0.012 0.000 0.000 0.012

0.417 8.000 2.000 0.013 0.130 0.013 0.000 0.000 0.013

0.500 9.600 2.400 0.014 0.144 0.014 0.000 0.000 0.014

0.583 11.200 2.800 0.016 0.156 0.016 0.000 0.000 0.016

0.667 12.800 3.200 0.017 0.167 0.017 0.000 0.000 0.017

0.750 14.400 3.600 0.018 0.177 0.018 0.000 0.000 0.018

0.833 16.000 4.000 0.019 0.187 0.019 0.000 0.000 0.019

0.917 17.600 4.400 0.020 0.197 0.020 0.000 0.000 0.020

1.000 19.200 4.800 0.021 0.206 0.021 0.000 0.000 0.021

1.083 20.800 5.200 0.021 0.214 0.021 0.000 0.000 0.021

1.167 22.400 5.600 0.022 0.223 0.022 0.000 0.000 0.022

1.250 24.000 6.000 0.023 0.231 0.023 0.000 0.000 0.023

1.333 25.600 6.400 0.024 0.238 0.024 0.000 0.000 0.024

1.417 27.200 6.800 0.025 0.246 0.025 0.000 0.000 0.025

1.500 28.800 7.200 0.025 0.253 0.025 0.000 0.000 0.025

1.583 30.400 7.600 0.026 0.260 0.026 0.000 0.000 0.026

1.667 32.000 8.000 0.027 0.267 0.027 0.000 0.000 0.027

1.750 33.600 8.400 0.027 0.274 0.027 0.000 0.000 0.027

1.833 35.200 8.800 0.028 0.280 0.028 0.000 0.000 0.028

1.917 36.800 9.200 0.029 0.287 0.029 0.000 0.000 0.029

2.000 38.400 9.600 0.029 0.293 0.029 0.000 0.000 0.029

2.083 40.000 10.000 0.030 0.299 0.030 0.000 0.000 0.030

2.167 41.600 10.400 0.031 0.305 0.031 0.000 0.000 0.031

2.250 43.200 10.800 0.031 0.311 0.031 0.000 0.000 0.031

2.333 44.800 11.200 0.032 0.317 0.032 0.000 0.000 0.032

2.417 46.400 11.600 0.032 0.323 0.032 0.000 0.000 0.032

2.500 48.000 12.000 0.033 0.328 0.033 0.000 0.000 0.033

2.583 49.600 12.400 0.033 0.334 0.033 0.000 0.000 0.033

2.667 51.200 12.800 0.034 0.339 0.034 0.000 0.000 0.034

2.750 52.800 13.200 0.034 0.344 0.034 0.099 0.000 0.133

2.833 54.400 13.600 0.035 0.349 0.035 0.263 0.000 0.298

2.917 56.000 14.000 0.035 0.355 0.035 0.353 0.000 0.388

3.000 57.600 14.400 0.036 0.360 0.036 0.424 0.000 0.460

3.083 59.200 14.800 0.036 0.365 0.036 0.485 0.000 0.522

3.167 60.800 15.200 0.037 0.370 0.037 0.539 0.000 0.576

3.250 62.400 15.600 0.037 0.375 0.037 0.588 0.000 0.626

3.333 64.000 16.000 0.038 0.379 0.038 0.634 0.000 0.672

3.417 65.600 16.400 0.038 0.384 0.038 0.676 0.000 0.715

3.500 67.200 16.800 0.039 0.389 0.039 0.716 0.000 0.755

3.583 68.800 17.200 0.039 0.393 0.039 0.754 0.447 1.240

3.667 70.400 17.600 0.040 0.398 0.040 0.790 1.266 2.095

3.750 72.000 18.000 0.040 0.403 0.040 0.824 2.325 3.189

3.833 73.600 18.400 0.041 0.407 0.041 0.857 3.580 4.477

3.917 75.200 18.800 0.041 0.411 0.041 0.889 5.003 5.932

4.000 76.800 19.200 0.042 0.416 0.042 0.919 6.576 7.537
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Pre & Post‐Developed Maps, Project Plan and Detention  
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ATTACHMENT 6 

SWMM Input Data in Input Format (Existing & Proposed Models) 

 

 

 

 

   



PRE_DEV POC‐1 

[TITLE] 
 
[OPTIONS] 
FLOW_UNITS           CFS 
INFILTRATION         GREEN_AMPT 
FLOW_ROUTING         KINWAVE 
START_DATE           05/24/1951 
START_TIME           00:00:00 
REPORT_START_DATE    05/24/1951 
REPORT_START_TIME    00:00:00 
END_DATE             05/23/2008 
END_TIME             23:00:00 
SWEEP_START          01/01 
SWEEP_END            12/31 
DRY_DAYS             0 
REPORT_STEP          01:00:00 
WET_STEP             00:15:00 
DRY_STEP             04:00:00 
ROUTING_STEP         0:01:00  
ALLOW_PONDING        NO 
INERTIAL_DAMPING     PARTIAL 
VARIABLE_STEP        0.75 
LENGTHENING_STEP     0 
MIN_SURFAREA         0 
NORMAL_FLOW_LIMITED  BOTH 
SKIP_STEADY_STATE    NO 
FORCE_MAIN_EQUATION  H-W 
LINK_OFFSETS         DEPTH 
MIN_SLOPE            0 
 
[EVAPORATION] 
;;Type       Parameters 
;;---------- ---------- 
MONTHLY      0.07   0.10   0.13   0.17   0.19   0.22   0.24   0.22   0.19   0.13   0.09   0.06   
DRY_ONLY     NO 
 
[RAINGAGES] 
;;               Rain      Time   Snow   Data       
;;Name           Type      Intrvl Catch  Source     
;;-------------- --------- ------ ------ ---------- 
Lake_Wholford    INTENSITY 1:00   1.0    TIMESERIES LakeWholford     
 
[SUBCATCHMENTS] 
;;                                                 Total    Pcnt.             Pcnt.    Curb     Snow     
;;Name           Raingage         Outlet           Area     Imperv   Width    Slope    Length   Pack     
;;-------------- ---------------- ---------------- -------- -------- -------- -------- -------- -------- 
DMA-EXIST        Lake_Wholford    POC-1            0.993    0        197      2.65     0                         
 
[SUBAREAS] 
;;Subcatchment   N-Imperv   N-Perv     S-Imperv   S-Perv     PctZero    RouteTo    PctRouted  
;;-------------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 
DMA-EXIST        0.012      0.05       0.05       0.10       25         OUTLET     
 
[INFILTRATION] 
;;Subcatchment   Suction    HydCon     IMDmax     
;;-------------- ---------- ---------- ---------- 
DMA-EXIST        6.0        0.075      0.31       
 
[OUTFALLS] 
;;               Invert     Outfall    Stage/Table      Tide 
;;Name           Elev.      Type       Time Series      Gate 
;;-------------- ---------- ---------- ---------------- ---- 
POC-1            0          FREE                        NO 
 
[TIMESERIES] 
;;Name           Date       Time       Value      
;;-------------- ---------- ---------- ---------- 
LakeWholford     FILE "P:\Acad\7017 Masson\05 Park Circle\SWMM\L-Wohlf.txt" 
 
[REPORT] 
INPUT      NO 



PRE_DEV POC‐1 

CONTROLS   NO 
SUBCATCHMENTS ALL 
NODES ALL 
LINKS ALL 
 
[TAGS] 
 
[MAP] 
DIMENSIONS 2835.000 3985.000 3165.000 4315.000 
Units      None 
 
[COORDINATES] 
;;Node           X-Coord            Y-Coord            
;;-------------- ------------------ ------------------ 
POC-1            3000.000           4000.000           
 
[VERTICES] 
;;Link           X-Coord            Y-Coord            
;;-------------- ------------------ ------------------ 
 
[Polygons] 
;;Subcatchment   X-Coord            Y-Coord            
;;-------------- ------------------ ------------------ 
DMA-EXIST        3000.000           4250.000           
 
[SYMBOLS] 
;;Gage           X-Coord            Y-Coord            
;;-------------- ------------------ ------------------ 
Lake_Wholford    2935.941           4272.294           

 



POST_DEV 

[TITLE] 
 
[OPTIONS] 
FLOW_UNITS           CFS 
INFILTRATION         GREEN_AMPT 
FLOW_ROUTING         KINWAVE 
START_DATE           05/24/1951 
START_TIME           00:00:00 
REPORT_START_DATE    05/24/1951 
REPORT_START_TIME    00:00:00 
END_DATE             05/23/2008 
END_TIME             23:00:00 
SWEEP_START          01/01 
SWEEP_END            12/31 
DRY_DAYS             0 
REPORT_STEP          01:00:00 
WET_STEP             00:15:00 
DRY_STEP             04:00:00 
ROUTING_STEP         0:01:00  
ALLOW_PONDING        NO 
INERTIAL_DAMPING     PARTIAL 
VARIABLE_STEP        0.75 
LENGTHENING_STEP     0 
MIN_SURFAREA         0 
NORMAL_FLOW_LIMITED  BOTH 
SKIP_STEADY_STATE    NO 
FORCE_MAIN_EQUATION  H-W 
LINK_OFFSETS         DEPTH 
MIN_SLOPE            0 
 
[EVAPORATION] 
;;Type       Parameters 
;;---------- ---------- 
MONTHLY      0.07   0.10   0.13   0.17   0.19   0.22   0.24   0.22   0.19   0.13   0.09   0.06   
DRY_ONLY     NO 
 
[RAINGAGES] 
;;               Rain      Time   Snow   Data       
;;Name           Type      Intrvl Catch  Source     
;;-------------- --------- ------ ------ ---------- 
Lake_Wholford    INTENSITY 1:00   1.0    TIMESERIES LakeWholford     
 
[SUBCATCHMENTS] 
;;                                                 Total    Pcnt.             Pcnt.    Curb     Snow     
;;Name           Raingage         Outlet           Area     Imperv   Width    Slope    Length   Pack     
;;-------------- ---------------- ---------------- -------- -------- -------- -------- -------- -------- 
DMA_1            Lake_Wholford    LID-1            0.817    79.95    134      1.6      0                         
LID-1            Lake_Wholford    UG-1             0.025    0        10       0        0                         
DMA_6            Lake_Wholford    POC-1            0.053    6.59     34       1.6      0                         
DMA_5            Lake_Wholford    POC-1            0.094    4.87     45       1.6      0                         
DMAs_2_to_4      Lake_Wholford    POC-1            0.003    37.86    8        1.6      0                         
 
[SUBAREAS] 
;;Subcatchment   N-Imperv   N-Perv     S-Imperv   S-Perv     PctZero    RouteTo    PctRouted  
;;-------------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 
DMA_1            0.012      0.05       0.05       0.10       25         OUTLET     
LID-1            0.012      0.05       0.05       0.10       25         OUTLET     
DMA_6            0.012      0.05       0.05       0.10       25         OUTLET     
DMA_5            0.012      0.05       0.05       0.10       25         OUTLET     
DMAs_2_to_4      0.012      0.05       0.05       0.10       25         OUTLET     
 
[INFILTRATION] 
;;Subcatchment   Suction    HydCon     IMDmax     
;;-------------- ---------- ---------- ---------- 
DMA_1            6.0        0.075      0.31       
LID-1            6.0        0.075      0.31       
DMA_6            6.0        0.075      0.31       
DMA_5            6.0        0.075      0.31       
DMAs_2_to_4      6.0        0.075      0.31       
 
[LID_CONTROLS] 



POST_DEV 

;;               Type/Layer Parameters 
;;-------------- ---------- ---------- 
LID_1            BC 
LID_1            SURFACE    18.80      0.05       0.0        0.0        5          
LID_1            SOIL       18         0.4        0.2        0.1        5          5          1.5        
LID_1            STORAGE    18         0.67       0.12       0          
LID_1            DRAIN      0.4777     0.5        6          6          
 
[LID_USAGE] 
;;Subcatchment   LID Process      Number  Area       Width      InitSatur  FromImprv  ToPerv     Report File 
;;-------------- ---------------- ------- ---------- ---------- ---------- ---------- ---------- ----------- 
LID-1            LID_1            1       1089       0          0          100        0          
 
[OUTFALLS] 
;;               Invert     Outfall    Stage/Table      Tide 
;;Name           Elev.      Type       Time Series      Gate 
;;-------------- ---------- ---------- ---------------- ---- 
POC-1            0          FREE                        NO 
 
[DIVIDERS] 
;;               Invert     Diverted         Divider    
;;Name           Elev.      Link             Type       Parameters 
;;-------------- ---------- ---------------- ---------- ---------- 
DIV-1            0          BYPASS-1         TABULAR    DIV-1            0          0          0          0          
 
[STORAGE] 
;;               Invert   Max.     Init.    Storage    Curve                      Ponded   Evap.    
;;Name           Elev.    Depth    Depth    Curve      Params                     Area     Frac.    Infiltration 
Parameters 
;;-------------- -------- -------- -------- ---------- -------- -------- -------- -------- -------- -----------------
------ 
UG-1             0        4        0        TABULAR    Under-1                    502      0        
UG-2             0        4        0        TABULAR    UG-2                       570      0        
 
[CONDUITS] 
;;               Inlet            Outlet                      Manning    Inlet      Outlet     Init.      Max.       
;;Name           Node             Node             Length     N          Offset     Offset     Flow       Flow       
;;-------------- ---------------- ---------------- ---------- ---------- ---------- ---------- ---------- ---------- 
BYPASS-1         DIV-1            UG-2             400        0.01       0          0          0          0          
DIV2-POC         DIV-1            POC-1            400        0.01       0          0          0          0          
 
[OUTLETS] 
;;               Inlet            Outlet           Outflow    Outlet          Qcoeff/                     Flap 
;;Name           Node             Node             Height     Type            QTable           Qexpon     Gate 
;;-------------- ---------------- ---------------- ---------- --------------- ---------------- ---------- ---- 
OUT_UG-1         UG-1             DIV-1            0          TABULAR/HEAD    Under-disch                 NO   
OUT_UG-2         UG-2             POC-1            0          TABULAR/DEPTH   Under-disch2                NO   
 
[XSECTIONS] 
;;Link           Shape        Geom1            Geom2      Geom3      Geom4      Barrels    
;;-------------- ------------ ---------------- ---------- ---------- ---------- ---------- 
BYPASS-1         DUMMY        0                0          0          0          1                     
DIV2-POC         DUMMY        0                0          0          0          1                     
 
[LOSSES] 
;;Link           Inlet      Outlet     Average    Flap Gate  
;;-------------- ---------- ---------- ---------- ---------- 
 
[CURVES] 
;;Name           Type       X-Value    Y-Value    
;;-------------- ---------- ---------- ---------- 
DIV-1            Diversion  0          0          
DIV-1                       0.755      0.000      
DIV-1                       1.240      0.447      
DIV-1                       2.095      1.266      
DIV-1                       3.189      2.325      
DIV-1                       4.477      3.580      
DIV-1                       5.932      5.003      
DIV-1                       7.537      6.576      
 
OUTLET_1         Rating     0.000      0.000      



POST_DEV 

OUTLET_1                    0.042      0.079      
OUTLET_1                    0.083      0.224      
OUTLET_1                    0.125      0.411      
OUTLET_1                    0.167      0.633      
OUTLET_1                    0.208      0.884      
OUTLET_1                    0.250      1.162      
OUTLET_1                    0.292      1.465      
OUTLET_1                    0.333      1.676      
OUTLET_1                    0.375      1.836      
OUTLET_1                    0.417      1.983      
OUTLET_1                    0.458      2.120      
OUTLET_1                    0.500      2.248      
OUTLET_1                    0.542      2.581      
OUTLET_1                    0.583      3.082      
OUTLET_1                    0.625      3.692      
OUTLET_1                    0.667      4.390      
OUTLET_1                    0.708      5.162      
OUTLET_1                    0.750      6.003      
OUTLET_1                    0.792      6.904      
OUTLET_1                    0.833      7.863      
OUTLET_1                    0.875      8.875      
OUTLET_1                    0.917      9.937      
OUTLET_1                    0.958      11.047     
OUTLET_1                    1.000      12.202     
 
Under-disch      Rating     0.000      0.000      
Under-disch                 0.083      0.005      
Under-disch                 0.167      0.008      
Under-disch                 0.250      0.010      
Under-disch                 0.333      0.012      
Under-disch                 0.417      0.013      
Under-disch                 0.500      0.014      
Under-disch                 0.583      0.016      
Under-disch                 0.667      0.017      
Under-disch                 0.750      0.018      
Under-disch                 0.833      0.019      
Under-disch                 0.917      0.020      
Under-disch                 1.000      0.021      
Under-disch                 1.083      0.021      
Under-disch                 1.167      0.022      
Under-disch                 1.250      0.023      
Under-disch                 1.333      0.024      
Under-disch                 1.417      0.025      
Under-disch                 1.500      0.025      
Under-disch                 1.583      0.026      
Under-disch                 1.667      0.027      
Under-disch                 1.750      0.027      
Under-disch                 1.833      0.028      
Under-disch                 1.917      0.029      
Under-disch                 2.000      0.029      
Under-disch                 2.083      0.030      
Under-disch                 2.167      0.031      
Under-disch                 2.250      0.031      
Under-disch                 2.333      0.032      
Under-disch                 2.417      0.032      
Under-disch                 2.500      0.033      
Under-disch                 2.583      0.033      
Under-disch                 2.667      0.034      
Under-disch                 2.750      0.133      
Under-disch                 2.833      0.298      
Under-disch                 2.917      0.388      
Under-disch                 3.000      0.460      
Under-disch                 3.083      0.522      
Under-disch                 3.167      0.576      
Under-disch                 3.250      0.626      
Under-disch                 3.333      0.672      
Under-disch                 3.417      0.715      
Under-disch                 3.500      0.755      
Under-disch                 3.583      1.240      
Under-disch                 3.667      2.095      
Under-disch                 3.750      3.189      



POST_DEV 

Under-disch                 3.833      4.477      
Under-disch                 3.917      5.932      
Under-disch                 4.000      7.537      
 
Under-disch2     Rating     0.000      0.000      
Under-disch2                0.083      0.011      
Under-disch2                0.167      0.041      
Under-disch2                0.250      0.081      
Under-disch2                0.333      0.110      
Under-disch2                0.417      0.130      
Under-disch2                0.500      0.147      
Under-disch2                0.583      0.163      
Under-disch2                0.667      0.177      
Under-disch2                0.750      0.190      
Under-disch2                0.833      0.202      
Under-disch2                0.917      0.214      
Under-disch2                1.000      0.225      
Under-disch2                1.083      0.235      
Under-disch2                1.167      0.245      
Under-disch2                1.250      0.255      
Under-disch2                1.333      0.264      
Under-disch2                1.417      0.273      
Under-disch2                1.500      0.282      
Under-disch2                1.583      0.290      
Under-disch2                1.667      0.298      
Under-disch2                1.750      0.306      
Under-disch2                1.833      0.314      
Under-disch2                1.917      0.322      
Under-disch2                2.000      0.329      
Under-disch2                2.083      0.336      
Under-disch2                2.167      0.343      
Under-disch2                2.250      0.350      
Under-disch2                2.333      0.357      
Under-disch2                2.417      0.364      
Under-disch2                2.500      0.370      
Under-disch2                2.583      0.377      
Under-disch2                2.667      0.383      
Under-disch2                2.750      0.389      
Under-disch2                2.833      0.395      
Under-disch2                2.917      0.401      
Under-disch2                3.000      0.407      
Under-disch2                3.083      0.413      
Under-disch2                3.167      0.419      
Under-disch2                3.250      0.425      
Under-disch2                3.333      0.430      
Under-disch2                3.417      0.436      
Under-disch2                3.500      0.441      
Under-disch2                3.583      0.447      
Under-disch2                3.667      0.452      
Under-disch2                3.750      0.458      
Under-disch2                3.833      0.463      
Under-disch2                3.917      0.468      
Under-disch2                4.000      0.473      
 
BASIN_1          Storage    0          1174       
BASIN_1                     1          1261       
 
Under-1          Storage    0.000      70         
Under-1                     0.083      172.9      
Under-1                     0.167      231.2      
Under-1                     0.250      274.1      
Under-1                     0.333      310.1      
Under-1                     0.417      339.7      
Under-1                     0.500      366.5      
Under-1                     0.583      389.0      
Under-1                     0.667      410.0      
Under-1                     0.750      427.8      
Under-1                     0.833      444.8      
Under-1                     0.917      459.0      
Under-1                     1.000      472.7      
Under-1                     1.083      484.0      



POST_DEV 

Under-1                     1.167      495.1      
Under-1                     1.250      503.9      
Under-1                     1.333      512.6      
Under-1                     1.417      519.2      
Under-1                     1.500      525.8      
Under-1                     1.583      530.4      
Under-1                     1.667      535.1      
Under-1                     1.750      537.7      
Under-1                     1.833      540.5      
Under-1                     1.917      541.4      
Under-1                     2.000      542.3      
Under-1                     2.083      541.4      
Under-1                     2.167      540.5      
Under-1                     2.250      537.7      
Under-1                     2.333      535.1      
Under-1                     2.417      530.4      
Under-1                     2.500      525.8      
Under-1                     2.583      519.2      
Under-1                     2.667      512.6      
Under-1                     2.750      503.9      
Under-1                     2.833      495.1      
Under-1                     2.917      484.0      
Under-1                     3.000      472.7      
Under-1                     3.083      459.0      
Under-1                     3.167      444.8      
Under-1                     3.250      427.8      
Under-1                     3.333      410.0      
Under-1                     3.417      389.0      
Under-1                     3.500      366.5      
Under-1                     3.583      339.7      
Under-1                     3.667      310.1      
Under-1                     3.750      274.1      
Under-1                     3.833      231.2      
Under-1                     3.917      172.9      
Under-1                     4.000      70.0       
 
UG-2             Storage    0.000      72         
UG-2                        0.083      174.9      
UG-2                        0.167      233.2      
UG-2                        0.250      276.1      
UG-2                        0.333      312.1      
UG-2                        0.417      341.7      
UG-2                        0.500      368.5      
UG-2                        0.583      391.0      
UG-2                        0.667      412.0      
UG-2                        0.750      429.8      
UG-2                        0.833      446.8      
UG-2                        0.917      461.0      
UG-2                        1.000      474.7      
UG-2                        1.083      486.0      
UG-2                        1.167      497.1      
UG-2                        1.250      505.9      
UG-2                        1.333      514.6      
UG-2                        1.417      521.2      
UG-2                        1.500      527.8      
UG-2                        1.583      532.4      
UG-2                        1.667      537.1      
UG-2                        1.750      539.7      
UG-2                        1.833      542.5      
UG-2                        1.917      543.4      
UG-2                        2.000      544.3      
UG-2                        2.083      543.4      
UG-2                        2.167      542.5      
UG-2                        2.250      539.7      
UG-2                        2.333      537.1      
UG-2                        2.417      532.4      
UG-2                        2.500      527.8      
UG-2                        2.583      521.2      
UG-2                        2.667      514.6      
UG-2                        2.750      505.9      
UG-2                        2.833      497.1      
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UG-2                        2.917      486.0      
UG-2                        3.000      474.7      
UG-2                        3.083      461.0      
UG-2                        3.167      446.8      
UG-2                        3.250      429.8      
UG-2                        3.333      412.0      
UG-2                        3.417      391.0      
UG-2                        3.500      368.5      
UG-2                        3.583      341.7      
UG-2                        3.667      312.1      
UG-2                        3.750      276.1      
UG-2                        3.833      233.2      
UG-2                        3.917      174.9      
UG-2                        4.000      72.0       
 
[TIMESERIES] 
;;Name           Date       Time       Value      
;;-------------- ---------- ---------- ---------- 
LakeWholford     FILE "P:\Acad\7017 Masson\05 Park Circle\SWMM\L-Wohlf.txt" 
 
[REPORT] 
INPUT      NO 
CONTROLS   NO 
SUBCATCHMENTS ALL 
NODES ALL 
LINKS ALL 
 
[TAGS] 
 
[MAP] 
DIMENSIONS 2438.686 4263.194 3787.602 5072.928 
Units      None 
 
[COORDINATES] 
;;Node           X-Coord            Y-Coord            
;;-------------- ------------------ ------------------ 
POC-1            3000.000           4300.000           
DIV-1            3500.000           4300.000           
UG-1             3500.000           4600.000           
UG-2             3250.000           4450.000           
 
[VERTICES] 
;;Link           X-Coord            Y-Coord            
;;-------------- ------------------ ------------------ 
 
[Polygons] 
;;Subcatchment   X-Coord            Y-Coord            
;;-------------- ------------------ ------------------ 
DMA_1            3500.000           5000.000           
LID-1            3500.000           4800.000           
DMA_6            2600.000           4650.000           
DMA_5            2600.000           4300.000           
DMAs_2_to_4      3000.000           4650.000           
 
[SYMBOLS] 
;;Gage           X-Coord            Y-Coord            
;;-------------- ------------------ ------------------ 
Lake_Wholford    3067.449           4885.839           

 



 

ATTACHMENT 7 

EPA SWMM FIGURES AND EXPLANATIONS 

Per the attached, the reader can see the screens associated with the EPA‐SWMM Model in both 

pre‐development  and  post‐development  conditions.  Each  portion,  i.e.,  sub‐catchments, 

outfalls, storage units, weir as a discharge, and outfalls (point of compliance), are also shown. 

Variables  for modeling  are  associated with  typical  recommended  values  by  the  EPA‐SWMM 

model,  typical  values  found  in  technical  literature  (such  as  Maidment’s  Handbook  of 

Hydrology).   Recommended values for the SWMM model have been attained from the interim 

Orange County criteria established  for  their SWMM calibration.   Currently, no  recommended 

values have been established by the San Diego County HMP Permit for the SWMM Model. 

Soil characteristics of the existing soils were determined from the NRCS Web Soil Survey Exhibit 

(located in Attachment 8 of this report). 

Some  values  incorporated  within  the  SWMM  model  have  been  determined  from  the 

professional  experience  of  REC  using  conservative  assumptions  that  have  a  tendency  to 

increase the size of the needed BMP and also generate a  long‐term runoff as a percentage of 

rainfall similar to those measured in gage stations in Southern California by the USGS. 

A  Technical document prepared by  Tory R Walker  Engineering  for  the Cities of  San Marcos, 

Oceanside and Vista (Reference [1]) can also be consulted for additional information regarding 

typical values for SWMM parameters. 

 

 

   



PRE‐DEVELOPED CONDITION POC‐1 

 

 

 

 

 

       



 
 
 

 
 

 
 

 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
 
 

 

 



POST‐DEVELOPED CONDITION POC‐1 

 

 

  



 
 

 
 

   

   

 

 

 



 



 
 

 

 

 

 



              EXPLANATION OF SELECTED VARIABLES 

Sub Catchment Areas: 

Please  refer  to  the attached diagrams  that  indicate  the DMA and Bio‐Filtration BMP  (BMP)  sub areas 

modeled within the project site at both the pre and post developed conditions draining to the POC. 

Parameters  for  the pre  ‐developed models  include  soil  Types C  as determined  from  the  site  specific 

Natural Resources Conservation Service  (NRCS) We Soil Survey  (attached at  the end of  this appendix) 

and site specific  infiltration results which are representative of Type C soils. Suction head, conductivity 

and  initial deficit  corresponds  to  average  values expected  for  these  soils  types,  according  to  sources 

consulted,  professional  experience,  and  approximate  values  obtained  by  the  interim Orange  County 

modeling approach.  

REC selected  infiltration values, such that the percentage of total precipitation that becomes runoff,  is 

realistic for the soil types and slightly smaller than measured values for Southern California watersheds. 

Selection of a Kinematic Approach:  As the continuous model is based on hourly rainfall, and the time of 

concentration for the pre‐development and post‐development conditions is significantly smaller than 60 

minutes, precise routing of the flows through the impervious surfaces, the underdrain pipe system, and 

the discharge pipe was  considered unnecessary. The  truncation error of  the precipitation  into hourly 

steps  is much more significant than the precise routing  in a system where the time of concentration  is 

much smaller than 1 hour. 

Sub‐catchment BMP: 

The area of bio‐filtration must be equal  to  the area of  the development  tributary  to  the bioretention 

facility  (area  that  drains  into  the  biofiltration,  equal  external  area  plus  bio‐filtration  itself).    Five  (5) 

decimal places were given regarding the areas of the bio‐filtration to  insure that the area used by the 

program for the LID subroutine corresponds exactly with this tributary.  

 

 



 

 

 
 

 

 



 

LID Control Editor: Explanation of Significant Variables 

Storage Depth:  

The storage depth variable within  the SWMM model  is  representative of  the storage volume 

provided beneath the surface riser outlet and the engineered soil and mulch components of the 

bioretention facility.   

In those cases where the surface storage has a variable area that is also different to the area of 

the gravel and amended soil, the SWMM model needs to be calibrated as the LID module will 

use  the  storage  depth multiplied  by  the  BMP  area  as  the  amount  of  volume  stored  at  the 

surface. 

Let ABMP be the area of the BMP (area of amended soil and area of gravel). The proper value of 

the  storage depth SD  to be  included  in  the LID module can be calculated by using geometric 

properties of the surface volume. Let A0 be the surface area at the bottom of the surface pond, 

and let Ai be the surface area at the elevation of the invert of the first row of orifices (or at the 

invert  of  the  riser  if  not  surface  orifices  are  included).  Finally,  let  hi  be  the  difference  in 

elevation between A0 and Ai. By volumetric definition: 

ெܣ  ܵ ൌ
ሺబାሻ

ଶ
݄                   (1) 

Equation (1) allows the determination of SD to be included as Storage Depth in the LID module. 

Porosity:   A porosity value of 0.4 has been selected for the model.   The amended soil  is to be 

highly sandy  in content  in order to have a saturated hydraulic conductivity of approximately 5 

in/hr.   

REC  considers  such  a  value  to  be  slightly  high;  however,  in  order  to  comply with  the HMP 

Permit,  the value recommended by the Copermittees  for  the porosity of amended soil  is 0.4, 

per Appendix A of the Final Hydromodification Management Plan by Brown & Caldwell, dated 

March 2011. Such porosity is equal to the porosity of the gravel per the same document. 

Void  Ratio:    The  ratio  of  the  void  volume  divided  by  the  soil  volume  is  directly  related  to 

porosity as n/(1‐n). As the underdrain  layer  is composed of gravel, a porosity value of 0.4 has 

been selected (also per Appendix A of the Final HMP document), which results in a void ratio of 

0.4/(1‐0.4) = 0.67 for the gravel detention layer.  

Conductivity:     The conductivity value was set as 0.12 to account for the  infiltration value  into 

the underlying soil per the geotechnical report. 

Clogging factor:  A clogging factor was not used (0 indicates that there is no clogging assumed 

within the model). The reason for this is related to the fairness of a comparison with the SDHM 

model  and  the  HMP  sizing  tables:  a  clogging  factor  was  not  considered,  and  instead,  a 

conservative value of infiltration was recommended. 



Drain (Flow) coefficient:  The flow coefficient C in the SWMM Model is the coefficient needed to 

transform the orifice equation into a general power law equation of the form: 

ݍ ൌ ܪሺܥ െ  ሻܪ                   (2) 

where q is the peak flow in in/hr, n is the exponent (typically 0.5 for orifice equation), HD is the 

elevation of the centroid of the orifice in inches (assumed equal to the invert of the orifice for 

small orifices and in our design equal to 0) and H is the depth of the water in inches. 

The general orifice equation can be expressed as: 

ܳ ൌ గ

ସ
ܿ

మ

ଵସସ
ට2݃

ሺுିுವሻ

ଵଶ
                  (3) 

where Q is the peak flow in cfs, D is the diameter in inches, cg is the typical discharge coefficient 

for orifices (0.61‐0.63 for thin walls and around 0.75‐0.8 for thick walls), g is the acceleration of 

gravity in ft/s2, and H and HD are defined above and are also used in inches in Equation (3). 

It is clear that:   

	ݍ  ቀ

ቁ ܺ	 ಳಾು

ଵଶ		ଷ
ൌ ܳ	ሺ݂ܿݏሻ                (4) 

Cut‐Off Flow:  Q (cfs) and q (in/hr) are also the cutoff flow.  For numerical reasons to insure the 

LID is full, the model uses cut‐off = 1.01 Q. 

   



Storage and Discharge Curves 

 

 



 
 

 



 

 

 

 

 

 

 

 

 

 



 

 

 

  Overland Flow Manning’s Coefficient per TRWE (Reference [6]) 



3
 Further discussion is provided on page 6 under “Discussion of Differences Between Manning’s n Values” 3 

appeal of a de facto value, we anticipate that jurisdictions will not be inclined to approve land surfaces 

other than short prairie grass. Therefore, in order to provide SWMM users with a wider range of land 

surfaces suitable for local application and to provide Copermittees with confidence in the design 

parameters, we recommend using the values published by Yen and Chow in Table 3-5 of the EPA SWMM 

Reference Manual Volume I – Hydrology.  

SWMM-Endorsed Values Will Improve Model Quality 

In January 2016, the EPA released the SWMM Reference Manual Volume I – Hydrology (SWMM 

Hydrology Reference Manual). The SWMM Hydrology Reference Manual complements the SWMM 5 

User’s Manual and SWMM 5 Applications Manual by providing an in-depth description of the program’s 

hydrologic components (EPA 2016). Table 3-5 of the SWMM Hydrology Reference Manual expounds 

upon SWMM 5 User’s Manual Table A.6 by providing Manning’s n values for additional overland flow 

surfaces3. The values are provided in Table 1: 

Table 1: Manning’s n Values for Overland Flow (EPA, 2016; Yen 2001; Yen and Chow, 1983). 

Overland Surface 
Light Rain 

(< 0.8 in/hr) 
Moderate Rain 
(0.8-1.2 in/hr) 

Heavy Rain 
(> 1.2 in/hr) 

Smooth asphalt pavement 0.010 0.012 0.015 

Smooth impervious surface 0.011 0.013 0.015 

Tar and sand pavement 0.012 0.014 0.016 

Concrete pavement 0.014 0.017 0.020 

Rough impervious surface 0.015 0.019 0.023 

Smooth bare packed soil 0.017 0.021 0.025 

Moderate bare packed soil 0.025 0.030 0.035 

Rough bare packed soil 0.032 0.038 0.045 

Gravel soil 0.025 0.032 0.045 

Mowed poor grass 0.030 0.038 0.045 

Average grass, closely clipped sod 0.040 0.050 0.060 

Pasture 0.040 0.055 0.070 

Timberland 0.060 0.090 0.120 

Dense grass 0.060 0.090 0.120 

Shrubs and bushes 0.080 0.120 0.180 

Land Use 

Business 0.014 0.022 0.035 

Semibusiness 0.022 0.035 0.050 

Industrial 0.020 0.035 0.050 

Dense residential 0.025 0.040 0.060 

Suburban residential 0.030 0.055 0.080 

Parks and lawns 0.040 0.075 0.120 

 

For purposes of local hydromodification management BMP design, these Manning’s n values are an 

improvement upon the values presented by Engman (1986) in SWMM 5 User’s Manual Table A.6. Values 

from SWMM 5 User’s Manual Table A.6, while completely suitable for the intended application to 

certain agricultural land covers, comes with the disclaimer that the provided Manning’s n values are 

valid for shallow-depth overland flow that match the conditions in the experimental plots (Engman, 
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PRE_DEV POC‐1 
 
  EPA STORM WATER MANAGEMENT MODEL - VERSION 5.0 (Build 5.0.022) 
  -------------------------------------------------------------- 
 
   
  ********************************************************* 
  NOTE: The summary statistics displayed in this report are 
  based on results found at every computational time step,   
  not just on results from each reporting time step. 
  ********************************************************* 
   
  **************** 
  Analysis Options 
  **************** 
  Flow Units ............... CFS 
  Process Models: 
    Rainfall/Runoff ........ YES 
    Snowmelt ............... NO 
    Groundwater ............ NO 
    Flow Routing ........... NO 
    Water Quality .......... NO 
  Infiltration Method ...... GREEN_AMPT 
  Starting Date ............ MAY-24-1951 00:00:00 
  Ending Date .............. MAY-23-2008 23:00:00 
  Antecedent Dry Days ...... 0.0 
  Report Time Step ......... 01:00:00 
  Wet Time Step ............ 00:15:00 
  Dry Time Step ............ 04:00:00 
   
   
  **************************        Volume         Depth 
  Runoff Quantity Continuity     acre-feet        inches 
  **************************     ---------       ------- 
  Total Precipitation ......        80.838       976.900 
  Evaporation Loss .........         1.442        17.426 
  Infiltration Loss ........        71.990       869.970 
  Surface Runoff ...........         8.169        98.722 
  Final Surface Storage ....         0.000         0.000 
  Continuity Error (%) .....        -0.944 
   
   
  **************************        Volume        Volume 
  Flow Routing Continuity        acre-feet      10^6 gal 
  **************************     ---------     --------- 
  Dry Weather Inflow .......         0.000         0.000 
  Wet Weather Inflow .......         8.169         2.662 
  Groundwater Inflow .......         0.000         0.000 
  RDII Inflow ..............         0.000         0.000 
  External Inflow ..........         0.000         0.000 
  External Outflow .........         8.169         2.662 
  Internal Outflow .........         0.000         0.000 
  Storage Losses ...........         0.000         0.000 
  Initial Stored Volume ....         0.000         0.000 
  Final Stored Volume ......         0.000         0.000 
  Continuity Error (%) .....         0.000 
   
   
  *************************** 
  Subcatchment Runoff Summary 
  *************************** 
   
  -------------------------------------------------------------------------------------------------------- 
                            Total      Total      Total      Total      Total       Total     Peak  Runoff 
                           Precip      Runon       Evap      Infil     Runoff      Runoff   Runoff   Coeff 
  Subcatchment                 in         in         in         in         in    10^6 gal      CFS 
  -------------------------------------------------------------------------------------------------------- 
  DMA-EXIST                976.90       0.00      17.43     869.97      98.72        2.66     1.15   0.101 
   
 
  Analysis begun on:  Fri Mar 30 12:20:50 2018 
  Analysis ended on:  Fri Mar 30 12:21:07 2018 
  Total elapsed time: 00:00:17 



POST_DEV 
 
  EPA STORM WATER MANAGEMENT MODEL - VERSION 5.0 (Build 5.0.022) 
  -------------------------------------------------------------- 
 
   
  ********************************************************* 
  NOTE: The summary statistics displayed in this report are 
  based on results found at every computational time step,   
  not just on results from each reporting time step. 
  ********************************************************* 
   
  **************** 
  Analysis Options 
  **************** 
  Flow Units ............... CFS 
  Process Models: 
    Rainfall/Runoff ........ YES 
    Snowmelt ............... NO 
    Groundwater ............ NO 
    Flow Routing ........... YES 
    Ponding Allowed ........ NO 
    Water Quality .......... NO 
  Infiltration Method ...... GREEN_AMPT 
  Flow Routing Method ...... KINWAVE 
  Starting Date ............ MAY-24-1951 00:00:00 
  Ending Date .............. MAY-23-2008 23:00:00 
  Antecedent Dry Days ...... 0.0 
  Report Time Step ......... 01:00:00 
  Wet Time Step ............ 00:15:00 
  Dry Time Step ............ 04:00:00 
  Routing Time Step ........ 60.00 sec 
   
 
  WARNING 04: minimum elevation drop used for Conduit BYPASS-1 
 
  WARNING 04: minimum elevation drop used for Conduit DIV2-POC 
   
  **************************        Volume         Depth 
  Runoff Quantity Continuity     acre-feet        inches 
  **************************     ---------       ------- 
  Total Precipitation ......        80.757       976.900 
  Evaporation Loss .........        10.464       126.584 
  Infiltration Loss ........        31.363       379.390 
  Surface Runoff ...........        39.577       478.750 
  Final Surface Storage ....         0.000         0.000 
  Continuity Error (%) .....        -0.801 
   
   
  **************************        Volume        Volume 
  Flow Routing Continuity        acre-feet      10^6 gal 
  **************************     ---------     --------- 
  Dry Weather Inflow .......         0.000         0.000 
  Wet Weather Inflow .......        39.575        12.896 
  Groundwater Inflow .......         0.000         0.000 
  RDII Inflow ..............         0.000         0.000 
  External Inflow ..........         0.000         0.000 
  External Outflow .........        39.571        12.895 
  Internal Outflow .........         0.000         0.000 
  Storage Losses ...........         0.000         0.000 
  Initial Stored Volume ....         0.000         0.000 
  Final Stored Volume ......         0.000         0.000 
  Continuity Error (%) .....         0.011 
   
   
  ******************************** 
  Highest Flow Instability Indexes 
  ******************************** 
  All links are stable. 
   
   
  ************************* 
  Routing Time Step Summary 
  ************************* 
  Minimum Time Step           :    60.00 sec 
  Average Time Step           :    60.00 sec 
  Maximum Time Step           :    60.00 sec 
  Percent in Steady State     :     0.00 



POST_DEV 
  Average Iterations per Step :     1.00 
   
   
  *************************** 
  Subcatchment Runoff Summary 
  *************************** 
   
  -------------------------------------------------------------------------------------------------------- 
                            Total      Total      Total      Total      Total       Total     Peak  Runoff 
                           Precip      Runon       Evap      Infil     Runoff      Runoff   Runoff   Coeff 
  Subcatchment                 in         in         in         in         in    10^6 gal      CFS 
  -------------------------------------------------------------------------------------------------------- 
  DMA_1                    976.90       0.00     115.66     173.55     698.24       15.49     1.06   0.715 
  LID-1                    976.90   22818.55    1126.87    4502.60   18098.91       12.29     0.98   0.761 
  DMA_6                    976.90       0.00      19.90     808.93     153.96        0.22     0.06   0.158 
  DMA_5                    976.90       0.00      17.90     824.69     139.36        0.36     0.11   0.143 
  DMAs_2_to_4              976.90       0.00      57.14     536.18     395.89        0.03     0.00   0.405 
   
 
  *********************** 
  LID Performance Summary 
  *********************** 
 
  --------------------------------------------------------------------------------------------------------------
---- 
                                         Total      Evap     Infil   Surface    Drain      Init.     Final     
Pcnt. 
                                        Inflow      Loss      Loss   Outflow   Outflow   Storage   Storage     
Error 
  Subcatchment      LID Control             in        in        in        in        in        in        in 
  --------------------------------------------------------------------------------------------------------------
---- 
  LID-1             LID_1             23795.45   1126.91   4502.76   1999.14  16100.43      0.00      0.00      
0.28 
   
  ****************** 
  Node Depth Summary 
  ****************** 
   
  --------------------------------------------------------------------- 
                                 Average  Maximum  Maximum  Time of Max 
                                   Depth    Depth      HGL   Occurrence 
  Node                 Type         Feet     Feet     Feet  days hr:min 
  --------------------------------------------------------------------- 
  POC-1                OUTFALL      0.00     0.00     0.00     0  00:00 
  DIV-1                DIVIDER      0.00     0.00     0.00     0  00:00 
  UG-1                 STORAGE      0.05     3.40     3.40  4280  07:21 
  UG-2                 STORAGE      0.00     0.00     0.00     0  00:00 
   
   
  ******************* 
  Node Inflow Summary 
  ******************* 
   
  ------------------------------------------------------------------------------------- 
                                  Maximum  Maximum                  Lateral       Total 
                                  Lateral    Total  Time of Max      Inflow      Inflow 
                                   Inflow   Inflow   Occurrence      Volume      Volume 
  Node                 Type           CFS      CFS  days hr:min    10^6 gal    10^6 gal 
  ------------------------------------------------------------------------------------- 
  POC-1                OUTFALL       0.18     0.72  4280  07:20       0.610      12.894 
  DIV-1                DIVIDER       0.00     0.71  4280  07:21       0.000      12.284 
  UG-1                 STORAGE       0.98     0.98  15229  17:15      12.286      12.286 
  UG-2                 STORAGE       0.00     0.00     0  00:00       0.000       0.000 
   
   
  ********************** 
  Node Surcharge Summary 
  ********************** 
   
  Surcharging occurs when water rises above the top of the highest conduit. 
  --------------------------------------------------------------------- 
                                               Max. Height   Min. Depth 
                                   Hours       Above Crown    Below Rim 
  Node                 Type      Surcharged           Feet         Feet 
  --------------------------------------------------------------------- 
  DIV-1                DIVIDER    499679.02          0.000        0.000 
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  UG-1                 STORAGE    499679.02          3.404        0.596 
  UG-2                 STORAGE    499679.02          0.000        4.000 
   
   
  ********************* 
  Node Flooding Summary 
  ********************* 
   
  No nodes were flooded. 
   
   
  ********************** 
  Storage Volume Summary 
  ********************** 
   
  -------------------------------------------------------------------------------------------- 
                         Average     Avg   E&I       Maximum     Max    Time of Max    Maximum 
                          Volume    Pcnt  Pcnt        Volume    Pcnt     Occurrence    Outflow 
  Storage Unit          1000 ft3    Full  Loss      1000 ft3    Full    days hr:min        CFS 
  -------------------------------------------------------------------------------------------- 
  UG-1                     0.018       1     0         1.558      90    4280  07:20       0.71 
  UG-2                     0.000       0     0         0.000       0       0  00:00       0.00 
   
   
  *********************** 
  Outfall Loading Summary 
  *********************** 
   
  ----------------------------------------------------------- 
                        Flow       Avg.      Max.       Total 
                        Freq.      Flow      Flow      Volume 
  Outfall Node          Pcnt.       CFS       CFS    10^6 gal 
  ----------------------------------------------------------- 
  POC-1                  4.32      0.02      0.72      12.894 
  ----------------------------------------------------------- 
  System                 4.32      0.02      0.72      12.894 
   
   
  ******************** 
  Link Flow Summary 
  ******************** 
   
  ----------------------------------------------------------------------------- 
                                 Maximum  Time of Max   Maximum    Max/    Max/ 
                                  |Flow|   Occurrence   |Veloc|    Full    Full 
  Link                 Type          CFS  days hr:min    ft/sec    Flow   Depth 
  ----------------------------------------------------------------------------- 
  BYPASS-1             DUMMY        0.00     0  00:00 
  DIV2-POC             DUMMY        0.71  4280  07:21 
  OUT_UG-1             DUMMY        0.71  4280  07:21 
  OUT_UG-2             DUMMY        0.00     0  00:00 
   
   
  ************************* 
  Conduit Surcharge Summary 
  ************************* 
   
  ---------------------------------------------------------------------------- 
                                                           Hours        Hours  
                         --------- Hours Full --------   Above Full   Capacity 
  Conduit                Both Ends  Upstream  Dnstream   Normal Flow   Limited 
  ---------------------------------------------------------------------------- 
  BYPASS-1                    0.01      0.01      0.01  499679.02         0.01 
  DIV2-POC                    0.01      0.01      0.01  499679.02         0.01 
   
 
  Analysis begun on:  Fri Mar 30 12:24:20 2018 
  Analysis ended on:  Fri Mar 30 12:24:53 2018 
  Total elapsed time: 00:00:33 
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Use this checklist to ensure the required information has been included on the 
Hydromodification Management Exhibit: 

 
The Hydromodification Management Exhibit must identify: 
 

☒ Underlying hydrologic soil group 

☒ Approximate depth to groundwater 

☒ Existing natural hydrologic features (watercourses, seeps, springs, wetlands) 

☒ Critical coarse sediment yield areas to be protected 

☒ Existing topography 

☒ Existing and proposed site drainage network and connections to drainage offsite 

☒ Proposed grading 

☒ Proposed impervious features 

☒ Proposed design features and surface treatments used to minimize imperviousness 

☒ Point(s) of Compliance (POC) for Hydromodification Management 

☒ Existing and proposed drainage boundary and drainage area to each POC (when necessary, 

create separate exhibits for pre-development and post-project conditions) 

☒ Structural BMPs for hydromodification management (identify location, type of BMP, and 

size/detail) 
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ATTACHMENT 3 

Structural BMP Maintenance Information 

 
This is the cover sheet for Attachment 3. 

 
Indicate which Items are Included behind this cover sheet: 

 

Attachment 
Sequence Contents Checklist 

Attachment 3a Structural BMP Maintenance Plan 
(Required) 
 

☒ Included 

 
See Structural BMP Maintenance 
Information Checklist on the back of 
this Attachment cover sheet. 
 
 

Attachment 3b Draft Stormwater Maintenance 
Notification / Agreement (when 
applicable) 

☒ Included 

☐ Not Applicable 
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Use this checklist to ensure the required information has been included in the 
Structural BMP Maintenance Information Attachment: 

 
Attachment 3a must identify: 
 

☒ Specific maintenance indicators and actions for proposed structural BMP(s). This must 

be based on Section 7.7 of the BMP Design Manual and enhanced to reflect actual 
proposed components of the structural BMP(s) 

☒ How to access the structural BMP(s) to inspect and perform maintenance 

☒ Features that are provided to facilitate inspection (e.g., observation ports, cleanouts, silt 

posts, or other features that allow the inspector to view necessary components of the 
structural BMP and compare to maintenance thresholds) 

☒ Manufacturer and part number for proprietary parts of structural BMP(s) when applicable 

☒ Maintenance thresholds specific to the structural BMP(s), with a location-specific frame 

of reference (e.g., level of accumulated materials that triggers removal of the materials, 
to be identified based on viewing marks on silt posts or measured with a survey rod with 
respect to a fixed benchmark within the BMP) 

☒ Recommended equipment to perform maintenance 

☒ When applicable, necessary special training or certification requirements for inspection 

and maintenance personnel such as confined space entry or hazardous waste 
management 

 
Attachment 3b: For all Structural BMPs, Attachment 3b must include a draft maintenance 
agreement in the County’s standard format depending on the Category (PDP applicant to 
contact County staff to obtain the current maintenance agreement forms). Refer to Section 7.3 
in the BMP Design Manual for a description of the different categories.  
 
  



 

INTRODUCTION 

The Storm Water Operation & Maintenance Plan (O & M) is required under the County of San 

Diego’s BMP Design Manual (Manual).  The purpose of this O & M Plan is to describe the 

designated responsible party to manage the storm water BMPs, employee’s training program and 

duties, operating schedule, maintenance frequency, routine service schedule and specific 

maintenance activities as called for in the approved Storm Water Quality Management Plan 

(SWQMP) for the Autozone project in the Township of Valley Center.  The O & M Plan is 

subject to revisions as needed by the County Engineer. 

 

A.  DESIGNATED RESPONSIBLE PARTY 

Bell Holdings, LLC 

P.O. Box 642 

Ranch Santa Fe, CA  92067 

Mr. Steve Flynn 

(858) 756-3589 

 

B.  SUMMARY OF SWQMP 

To address water quality for the project, Bell Holdings, LLC shall implement Site Design BMPs, 

Source Control BMPs and Treatment Control BMPs until such time as the parcel is sold or quit 

claimed to another individual or entity.  After the sale is finalized, the new owner(s) shall 

implement the Site Design BMPs, Source Control BMPs and Treatment Control BMPs.     

 

(1) Site Design/LID BMPs 

The proposed Autozone project minimizes the amount of impervious area as outlined in Site 

Design Concept 4.3.3 (SD-3) in the Manual by constructing only the minimum required parking 

areas and by providing the minimum amount of landscaping required by the County.  The 

proposed development minimizes soil compaction on site by providing plenty of pedestrian 

access paths that should keep pedestrians out of landscaped areas thereby protecting soils in 

those areas in conjunction with Site Design Concept 4.3.4 (SD-4) in the Manual.  Finally, the 

project includes landscaping with native or drought tolerant species as highlighted in Site Design 

Concept 4.3.7 (SD-7) of the Manual.    

 

(2) Source Control  BMPs 

The Autozone project intends to effectively eliminate discharges of non-stormwater into the 

County’s storm drain system as discussed in Source Control Concept 4.2.1 (SC-1) of the Manual.  

This will be accomplished by use of efficient irrigation systems which will be incorporated into 

the landscape design for the project.  Rain shutoff devises will be employed to prevent irrigation 

after precipitation.  The irrigation system will be designed to meet each landscape area’s specific 

water requirements.  Finally, flow reducers or shutoff valves triggered by a pressure drop will be 

used to control water loss in the event of broken sprinkler heads or lines.  In addition, 

landscaping will be designed to minimize irrigation and runoff, to promote surface infiltration 

where appropriate and to minimize the use of fertilizers and pesticides that can contribute to 

storm water pollution.     

 



 

The Autozone project will identify the storm drain system using stenciling or signage as outlined 

in Source Control Concept 4.2.2 (SC-2) of the Manual.  All concrete catch basins will be 

stamped or stenciled with prohibitive language (e.g., “No Dumping – I Live in the San Luis Rey 

River” or “No Dumping – I Live in the Pacific Ocean”  or similar and/or graphical icons to 

discourage illegal dumping satisfactory to the County Engineer.  If required, the stamping shall 

be in Spanish as well. 

 

The Autozone project includes a trash storage area that will be constructed per County of San 

Diego standards and will be protected from rainfall, run-on, runoff and wind dispersal as outlined 

in Source Control Concept 4.2.5 (SC-5) of the Manual.   

Bell Holdings, LLC will employ additional BMPs based upon potential sources of runoff as 

called for in Source Control Concept 4.2.6 (SC-6) of the Manual.  For example, Bell Holdings, 

LLC will employ Integrated Pest Management (IPM) principles to eliminate and/or reduce the 

need for pesticide use in the project design by incorporating pest-resistant plants and/or native 

plants.  Bell Holdings, LLC will distribute IPM educational material to all future owners, lessees 

and operators.  The IPM materials will address the following topics: (1) Keeping pests out of 

buildings and landscaping using banners, screens and caulking; (2) Physical pest elimination 

techniques, such as weeding, trapping, washing, or pruning out pests; (3) Relying on natural 

enemies to eat pests; and (4) Proper use of pesticides as a last line of defense.  In addition, the 

design of the proposed building will include facilities in the interior of the building to fire 

sprinkler test water and direct it to the onsite sewer system.   

All hazardous materials with the potential to contaminate urban runoff shall be placed in an 

enclosure such as, but not limited to, a cabinet, shed or similar structure that prevents contact 

with rain, runoff or spillage to the storm water conveyance system.  In addition, the hazardous 

materials enclosure shall be protected by secondary containment structure such as berms, dikes, 

curbs or temporary spill containment systems and have a roof or awning to minimize direct 

precipitation within the secondary containment area. 

An additional Source Control BMP to be used on-site is good housekeeping.  Good 

housekeeping practices that shall be utilized on site include keeping outdoor areas in a neat and 

orderly condition, picking up garbage left within the pavement and landscape areas.  The site 

shall be visually inspected on a weekly basis to remove all “foreign” items including, but not 

limited to, landscape debris and common trash.  Routine maintenance procedures for good 

housekeeping include removing all freshly trimmed landscape items and natural deposited items 

such as annual leaves and dispose off-site per governing codes.  Finally, the paved areas shall be 

swept as necessary using dry methods (manual sweeping, street sweepers, etc.) to remove dust 

and sediment buildup.   

 

 

 

 

 

 

 

 

 



 

(3) Treatment Control  BMPs 

As a priority development project, the design of the proposed Autozone project includes 

treatment control BMPs to remove the pollutants of concern from the storm water runoff 

generated on-site for the 85
th

 percentile storm.  For this project, Bell Holdings, LLC has decided 

to utilize a biofiltration basin to facilitate pollutant control of the priority pollutants of concern 

and underground conduits connected to a flow control structure to meet both the 

hydromodification requirements and to mitigate the increased flows during the 100-year storm 

event to existing conditions.       

 

(a) Biofiltration Basins 

Biofiltration employs a simplistic, site integrated, terrestrial-based design that provides 

opportunity for runoff infiltration, filtration, storage and for water uptake by vegetation.  

Biofiltration facilities capture rainwater runoff to be filtered through a prepared soil medium.  

Once the soil pore space capacity of the medium is exceeded, storm water begins to pool at the 

surface of the planting soil.  The process uses the chemical, biological and physical properties of 

plants, microbes soils for removal of pollutants from the storm water runoff.  Some of the 

processes that may take place in a biofiltration facility include:  sedimentation, adsorption, 

filtration, volatilization, ion exchange, decomposition, phytoremediation, bioremediation and 

storage capacity.   

 

Biofiltration basins have a high removal efficiency for coarse sediment and trash and pollutants 

that tend to associate with fine particles during treatment.  In addition, biofiltration basins have a 

medium removal efficiency for pollutants that tend to be dissolved after treatment. 

 

The proposed biofiltration basin includes cleanouts/observation ports at the upstream ends of all 

of the slotted drains as required by the Manual.  The rim of the cleanouts will be located 12-

inches above the finished grade of the mulched basin and will act as an indicator of the amount 

of sediment buildup within the basins themselves.  The biofiltration basin can be accessed from 

both the onsite parking lot and from Old Mirar De Valle Road.   

 

The proposed curb inlets will be fitted with BioClean Curb Inlet Filters to act as pre-treatment 

devices to clean the storm water runoff from the parking lot and from a portion of the private 

access drive of trash and debris prior to directing the storm water runoff to the biofiltration basin 

for treatment.   

 

(a) Underground Storm Water Storage System 

The project will include dual 48-inch diameter conduits connected to a cast-in-place concrete 

flow control / cleanout structure.  The system will be located beneath the parking lot.  The flow 

control / cleanout structure will be designed with two access ports, two weir walls and multiple 

flow control orifices.  The interior of the structure will be 6-feet in height to allow for easy 

access for repairs to and/or cleaning of the underground storm water storage system.  

 

 

 

 



 

C.  EMPLOYEE TRAINING PROGRAM   

 

Inspection of the implementation of the SWQMP must be done by trained personnel.  In 

addition, training of employees, contractors and sub-contractors can be an important BMP.  To 

accomplish this, Bell Holdings, LLC shall hold a training seminar for designated owner 

representatives, lessees, operators, contractors and sub-contractors.  The seminar shall cover the 

following topics at a minimum: 

 

• Background of “pointless Pollution” video on non-point source pollution 

• Information on potential fines, citizen lawsuits 

• Review of the SWQMP section by section 

• Common problem areas in implementation 

• Review of monitoring checklists 

• Construction details of protective measures 

 

The goal of the storm water management training program is to inform employees, lessees, 

operators, contractors, and subcontractors of their levels of responsibility for components and 

goals of the SWQMP.  This training program is a preventative maintenance technique, because 

when properly informed, employees, lessees, operators, contractors, and subcontractors have 

increased awareness and are more capable of preventing spills, responding safely and effectively 

to accidents, and recognizing situations that could lead to storm water contamination. 

 

Storm water management training should be provided by Bell Holdings, LLC on an “As 

Needed” basis.   Attendance records should be kept for each training session.  Inspection logs 

and checklists should be distributed to all personnel who will be performing the monitoring and 

reporting. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

D.  INSPECTION PROGRAM FOR BMPs 

 

As long as Bell Holdings, LLC owns the parcel, the contact person in charge of the inspection 

program is Mr. Steve Flynn and he can be reached at (858) 756-3589.   

 

(1) SOURCE CONTROL BMPS 

Storm Water Conveyance Stamping and Signage 

The private storm drain system shall be inspected and inspection visits shall be completely 

documented: 

• Once a month at a minimum or as directed by the local governing official.  

Trash Storage Area 

The trash storage area shall be inspected and inspection visits shall be completely documented: 

• Routine inspection on a weekly basis to verify all trash is stored in the provided bins.  

• The provided bins shall be inspected annually prior to October 1
st
 for any damaged or 

worn parts and all necessary repairs shall be completed prior to October 15
th

 of each year.   

Integrated Pest Management 

The project site shall be inspected and inspection visits shall be completely documented: 

• Once a month at a minimum or as directed by the local governing official.  

Efficient Irrigation System 

The landscaped areas shall be inspected and inspection visits shall be completely documented: 

• Once a month at a minimum or as directed by the local governing official. All improperly 

operating apparatus shall be replaced within two working days.  Broken sprinkler heads 

and/or lines shall be repaired or replaced within two working days.  

 

(2) TREATMENT CONTROL BMPS 

Biofiltration Basins 

The biofiltration basins shall be inspected and inspection visits shall be completely 

documented: 

• Once a month at a minimum. 

• After every large storm (after every storm monitored or those storms with more 

than 0.50 inch of precipitation.) 

• On a weekly basis during extended periods of wet weather. 

 

The inspection tasks required for the bioretention basins are as follows: 

• The height of the vegetation should be measured once during the wet season and 

once during the dry season (depending on growth).   

• Assess adequate vegetative cover.  Assess quantity needed in May each year, late 

wet season and late dry season.   

• Inspect for debris accumulation during routine trash inspection on a weekly basis or 

as directed by the County of San Diego. 



 

• Inspect for accumulated sediment on a monthly basis during the wet season and 

prior to and following the wet season (October 1 through April 30). 

• Inspect for burrows on an annual basis and after vegetation trimming.   

• General maintenance inspection semi-annually late wet season and late dry season 

to identify signs of significant erosion.   

 

The following inspection tasks are required for the BioClean Curb Inlet Filter that 

should be done on an ongoing basis including just before annual storm seasons and 

following rain events are as follows: 

• Check for accumulated garbage and debris within the curb inlet filter. 

• Look for any out of the ordinary obstructions in the curb inlet, trough, weir, filter 

basket and outlet pipe.  

• Observe the condition and color of the hydrocarbon boom (if installed). 

 

Underground Storm Water Storage System 

 

The underground storm water storage system shall be inspected and inspection visits 

shall be completely documented: 

• Prior to the onset of the rainy season and just after the rainy season.  The rainy 

season begins on October 1 and ends on April 30.     

 

The inspection tasks required for the underground storm water storage system are as 

follows: 

• Manholes:  Remove cover.  Use a flashlight to detect sediment deposits.  If present, 

measure sediment depth with a stadia rod accounting for depth of sump (if present).  

Inspect pipes connecting to the flow control / cleanout structure.  Record results on 

a maintenance log.  Replace cover.  Repeat procedure for all manholes.     

• If sediment accumulation reaches 6-inch in height within the system, then 

maintenance is required on the system. 

  

The following inspection tasks are required for the flow control weir walls and orifices 

of the flow control / cleanout structure that should be done on an ongoing basis just 

before annual storm seasons and following rain events are as follows: 

• Check for accumulated garbage, sediment and debris adjacent to the flow control 

weir walls and orifices.  

 

 

 

 

 

 

 

 

 

 

 



 

E.  MAINTENANCE PROGRAM FOR BMPs 

 

The operation and maintenance requirements for each type of BMP are as follows: 

 

(1) SOURCE CONTROL BMPS 

 

Storm Water Conveyance Stamping and Signage 

The stamping or stenciling shall be maintained to remain legible.  If 25% of a stencil has worn 

off, all stencils shall be repainted.   

Trash Storage Areas 

• Lined bins or dumpsters shall be free from leaking of liquid waste. 

• Signs on all dumpsters informing users that hazardous materials are not to be disposed of 

therein shall be legible and clearly visible.  

• No trash shall be allowed to collect outside the provided trash bins.  If trash accumulates 

and overflows the provided bins, the schedule for trash pickup shall be increased to 

account for the amount of trash accumulated.  

• The trash enclosure floors shall be washed monthly to ensure no buildup of surface 

contaminants.   

• Hazardous Waste 

 

Suspected hazardous wastes will be analyzed to determine disposal options.  Hazardous 

wastes generated onsite will be handled and disposed of according to applicable local, 

state, and federal regulations.  A solid or liquid waste is considered a hazardous waste if 

it exceeds the criteria listed in the CCR, Title 22, Article 11. 

 

Integrated Pest Management 

Integrated Pest Management (IPM) is an ecosystem-based pollution prevention strategy that 

focuses on long-term prevention of pests or their damage through a combination of techniques 

such as: 

• Biological control 

• Habitat Manipulation 

• Modification of cultural practices 

• Use of resistant plant varieties 

Pesticides are used only after monitoring indicates they are needed according to established 

guidelines.  Pest control materials are selected and applied in a manner that minimizes risks to 

human health, beneficial and non-target organisms, and the environment. 

The operational and maintenance needs of an integrated pest management shall be: 

• Plant pest-resistant or well-adapted plant varieties such as native plants to eliminate 

and/or reduce the need for pesticide use in the project design. 



 

• Discourage pests by modifying the site and landscape design. 

Preventive Maintenance 

Pollution prevention is the primary “first line of defense” because pollutants that are never used 

do not have to be controlled or treated. Educational materials shall be distributed to future site 

residents/tenants with the following topics: 

• Keeping pests out of building and landscaping using barriers, screens and caulking. 

• Physical pest elimination techniques such as weeding, squashing, trapping, washing, or 

pruning out pests. 

• Relying on natural predators to eat the pests 

• Proper use of pesticide as a last line of defense. 

Efficient Irrigation System 

The operational and maintenance needs of an irrigation system are: 

 

• Preventive maintenance and visual inspection of all sprinkler heads and lines. 

• Periodic testing of all irrigation stations to verify if each landscape area is getting 

the correct amount of water. 

• Periodic testing of all flow reducers and/or shutoff valves to verify in good working 

order. 

 

Aesthetic and Functional Maintenance 

Both forms of maintenance will be combined into an overall Stormwater Management 

System Maintenance. 

Aesthetic Maintenance  

The following activities will be included in the aesthetic maintenance program: 

• Broken sprinkler heads and/or lines will be repaired or replaced in a timely manner.  

Functional Maintenance 

Functional maintenance has two components: 

 Preventive maintenance 

 Corrective maintenance 

Preventive Maintenance 

Preventive maintenance activities to be instituted for an irrigation system include: 

• Preventive maintenance and visual inspection of all sprinkler heads and lines. 

• Periodic testing of all irrigation stations to verify if each landscape area is getting 

the correct amount of water. 

• Periodic testing of all flow reducers and/or shutoff valves to verify in good working 

order. 

 



 

Corrective Maintenance 

Corrective maintenance is required on an emergency or non-routine basis to correct 

problems and to restore the intended operation and safe function of an irrigation 

system.  Corrective maintenance activities include: 

• Broken sprinkler heads and/or lines will be repaired or replaced in a timely manner. 

• General Facility Maintenance.  In addition to the above elements of corrective 

maintenance, general corrective maintenance will address the overall irrigation 

system and its associated components.  If corrective maintenance is being done to 

one component, other components will be inspected to see if maintenance is 

needed. 

 

Good Housekeeping  

The operational and maintenance needs associated with good housekeeping are: 

 

• Keep outdoor areas in a neat and orderly condition. 

• Pick up garbage left within the pavement and landscape areas. 

• Periodic sweeping of the paved areas. 

• Removal of all freshly trimmed landscape items and natural deposited items such as 

annual leaves and disposal off-site per governing codes. 

• Apply all fertilizer, herbicide or pesticide in the amount and application as provided 

by the manufacturer. 

 

Aesthetic and Functional Maintenance 

Both forms of maintenance will be combined into an overall Stormwater Management 

System Maintenance. 

Aesthetic Maintenance  

The following activities will be included in the aesthetic maintenance program: 

• Keep outdoor areas in a neat and orderly condition. 

• Pick up garbage left within the pavement and landscape areas.  

• Periodic sweeping of the paved areas. 

• Removal of all freshly trimmed landscape items and natural deposited items such as 

annual leaves and disposal off-site per governing codes. 

• Weed Control.  Weeds will be removed through mechanical means.  Herbicide will 

not be used because these chemicals may impact the water quality monitoring.   

Functional Maintenance 

Functional maintenance has two components: 

 Preventive maintenance 

 Corrective maintenance 

Preventive Maintenance 

Preventive maintenance activities to be instituted with good housekeeping are: 



 

• Apply all fertilizer, herbicide or pesticide in the amount and application as provided 

by the manufacturer. 

 

Corrective Maintenance 

Corrective maintenance is required on an emergency or non-routine basis.  Corrective 

maintenance activities include: 

• General Facility Maintenance.  General corrective maintenance will address the 

overall facility and its associated components.  If corrective maintenance is being 

done to one component, other components will be inspected to see if maintenance is 

needed. 

 

Hazardous Waste 

Suspected hazardous wastes will be analyzed to determine disposal options.  Hazardous 

wastes generated onsite will be handled and disposed of according to applicable local, 

state, and federal regulations.  A solid or liquid waste is considered a hazardous waste if 

it exceeds the criteria listed in the CCR, Title 22, Article 11. 

 

(2) STRUCTURAL BMPS 

 

Biofiltration Basin 

The maintenance indicators of a biofiltration basin are: 

 

1. Accumulation of sediment, litter or debris. 

2. Poor vegetation establishment. 

3. Erosion due to concentrated irrigation flow. 

4. Erosion due to concentrated storm water runoff flow. 

5. Standing water in biofiltration basin for longer than 96 hours following a storm 

event. 

6. Obstructed inlet or outlet structures.   

7. Damage to structural components such as inlet and outlet structures. 



 

 

The maintenance actions associated with the maintenance indicators noted above are as 

follows: 

1. Remove and properly dispose of accumulated materials, without damage to 

vegetation.  As engineered soil section is intended to be installed and 

maintained with minimal compaction, the removal of accumulated material will 

need to be done by hand and with shovels.  

2. Re-seed, re-plant or re-establish vegetation per original plans.  

3. Repair/re-seed/re-plant eroded areas and adjust the irrigation system.  

4. Repair/re-seed/re-plant eroded areas, and make appropriate corrective measures 

such as adding erosion control blankets, adding stone at flow entry points, or 

minor re-grading to restore proper drainage according to the original plan.  If 

the issue is not corrected by restoring the BMP to the original plan and grade, 

the City Engineer shall be contacted prior to any additional repairs or 

reconstruction.   

5. Make appropriate corrective measures such as adjusting irrigation system, 

removing obstructions of debris or invasive vegetation, clearing underdrains, or 

repairing/replacing clogged or compacted soils.  The surface blockage problem 

may be corrected by removing the mulch layer and raking the surface.  The 

mulch layer should then be replaced with new mulch installed 3-inch thick 

continuous throughout the entire area repaired.  

6. Clear obstructions.  

7. Repair or replace as applicable.   

 

The maintenance actions for the BioClean Curb Inlet Filters are as follows: 

1. Remove trash and debris buildup within the curb inlets either manually, with a 

vacuum device or with a vactor truck.  A pressure wash is recommended and 

will assist in spraying of any debris stuck on the side or bottom of the filter 

basket.  

2. Power wash off the trough, weir, debris screen and filter basket sides and 

bottom.  

3. Remove the hydrocarbon boom (if installed) and assess the color and condition 

of the boom.  Replace as necessary by ordering directly from the manufacturer.  

4. Replace any damaged parts by ordering directly from the manufacturer.  

 

Hazardous Waste 

Suspected hazardous wastes will be analyzed to determine disposal options.  Hazardous 

wastes generated onsite will be handled and disposed of according to applicable local, 

state, and federal regulations.  A solid or liquid waste is considered a hazardous waste if 

it exceeds the criteria listed in the CCR, Title 22, Article 11. 

 

 

 

 

 

 



 

Underground Storm Water Storage System 

 

The maintenance actions for the underground storm water storage system are as follows: 

1. Remove trash, sediment and debris buildup within the flow control structure and dual 48-

inch diameter conduits either manually, with a vacuum device or with a vactor truck.  

2. Verify that the weir walls and low flow orifice(s) are clear of all impediments and able to 

function as originally designed.   

  

Hazardous Waste 

Suspected hazardous wastes will be analyzed to determine disposal options.  Hazardous 

wastes generated onsite will be handled and disposed of according to applicable local, 

state, and federal regulations.  A solid or liquid waste is considered a hazardous waste if 

it exceeds the criteria listed in the CCR, Title 22, Article 11. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

F.  RECORD KEEPING 

 

The project records for monitoring and reporting in accordance with the SWQMP will be 

maintained on-site and shall be retained for a minimum of 5 years.  Monitoring, preparation of 

inspection reports and record keeping shall be the responsibility of Bell Holdings, LLC until 

such time that the parcel get sold or quit claimed to another person or entity.  Bell Holdings, LLC 

may decide to hire out the maintenance and inspections of the SWQMP, however, the filing and 

reports of the monitoring and inspection shall remain the responsibility of Bell Holdings, LLC.



RECORDING REQUESTED BY: 
 
 
WHEN RECORDED MAIL TO: 
 
 
 
 
(property owner) 

 

 

 MAINTENANCE NOTIFICATION AGREEMENT FOR 
CATEGORY 1 STORMWATER TREATMENT CONTROL BMP’s 

 
THIS AGREEMENT is made on the __________________ day of ________  __________________, 20_____. 
_____________________________________________________, the Owner(s) of the hereinafter described real property: 
Address_________________________________________________ Post Office ________________ Zip Code ________ 
Assessor Parcel No.(s) ________________________________________________________________________________ 
 
List, identify, locate (plan/drawing number) and describe the TC BMP(s) 
 
____          ___  
 
____            ___ 
 
Owner(s) of the above property acknowledge the existence of the stormwater Treatment Control Best Management Practice (TC 
BMP) structure(s) on the said property.  Perpetual maintenance of the TC BMP(s) is the requirement of the State NPDES Permit, 
Order No. R9-2007-0001, Section D.1.d.(6) and the County of San Diego Watershed Protection Ordinance (WPO) Ordinance No. 
10096 Section 67.812 through Section 67.814, and County Standard Urban Stormwater Mitigation Plan (SUSMP) Chapter 5.  In 
consideration of the requirement to construct and maintain TC BMP(s), as conditioned by Discretionary Permit, Grading Permit, 
and/or Building Permit (as may be applicable), I/we hereby covenant and agree that:  
 
1. I/We are the owner(s) of the existing (or to be constructed concurrently) premises located on the above described property. 
2.  I/We shall take the responsibility for the perpetual maintenance of the TC BMP(s) as listed above in accordance with the 

maintenance plan and in compliance with County’s self inspection reporting and verification for as long as I/we have ownership 
of said property(ies).   

3.  I/We shall cooperate with and allow the County staff to come onto said property(ies) and perform inspection duties as 
prescribed by local and state regulators. 

4.  I/We shall inform future buyer(s) or successors of said property(ies) of the existence and perpetual maintenance requirement 
responsibilities for TC BMP(s) as listed above and to ensure that such responsibility shall transfer to the future owner(s).   

5. I/We will abide by all of the requirements and standards of Section 67.812 through Section 67.814 of the WPO (or renumbering 
thereof) as it exists on the date of this Agreement, and which hereby is incorporated herein by reference. 

 
This Agreement shall run with the land. If the subject property is conveyed to any other person, firm, or corporation, the instrument 
that conveys title or any interest in or to said property, or any portion thereof, shall contain a provision transferring maintenance 
responsibility for TC BMP(s)  to the successive owner according to the terms of this Agreement.  Any violation of this Agreement is 
grounds for the County to impose penalties upon the property owner as prescribed in County Code of Regulatory Ordinances, Title 
1, Division 8, Chapter 1 Administrative Citations §§18.101-18.116. 
 
___________________________________________________          ______ _______________________________________ 
Owner(s) Signature(s) 
 
___________________________________________________          ______ _______________________________________ 
Print Owner(s) Name(s) and Title 
 
STATE OF CALIFORNIA    ) 
COUNTY OF _    ) 
 
On ___________________________ before me, _______________________________________________Notary Public, 
personally appeared _______________________________________ who proved to me on the basis of satisfactory evidence to be 
the person(s) whose name(s) is/are subscribed to the within instrument and acknowledged to me that he/she/they executed the 
same in his/her/their authorized capacity(ies), and that by his/her/their signature(s) on the instrument the person(s) or the entity 
upon behalf of which the person(s) acted, executed the instrument. 
I certify under PENALTY OF PERJURY under the laws of the State of California that the foregoing paragraph is true and correct. 
WITNESS my hand and official seal. 
 
Signature ___________________________________________ 

SPACE ABOVE THIS LINE FOR RECORDER’S USE 
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ATTACHMENT 4 

County of San Diego PDP Structural BMP Verification for  

Permitted Land Development Projects 
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ATTACHMENT 5 

Copy of Plan Sheets Showing Permanent Storm Water BMPs, 

Source Control, and Site Design 

 
This is the cover sheet for Attachment 5. 

 
Use this checklist to ensure the required information has been included on the plans: 

 
The plans must identify: 
 

☒ Structural BMP(s) with ID numbers matching Step 6 Summary of PDP Structural BMPs 

☒ The grading and drainage design shown on the plans must be consistent with the delineation 

of DMAs shown on the DMA exhibit 

☒ Details and specifications for construction of structural BMP(s) 

☐ Signage indicating the location and boundary of structural BMP(s) as required by County 

staff 

☒ How to access the structural BMP(s) to inspect and perform maintenance 

☒ Features that are provided to facilitate inspection (e.g., observation ports, cleanouts, silt 

posts, or other features that allow the inspector to view necessary components of the 
structural BMP and compare to maintenance thresholds) 

☒ Manufacturer and part number for proprietary parts of structural BMP(s) when applicable 

☒ Maintenance thresholds specific to the structural BMP(s), with a location-specific frame of 

reference (e.g., level of accumulated materials that triggers removal of the materials, to be 
identified based on viewing marks on silt posts or measured with a survey rod with respect 
to a fixed benchmark within the BMP) 

☒ Recommended equipment to perform maintenance 

☒ When applicable, necessary special training or certification requirements for inspection and 

maintenance personnel such as confined space entry or hazardous waste management 

☒ Include landscaping plan sheets showing vegetation requirements for vegetated structural 

BMP(s) 

☒ All BMPs must be fully dimensioned on the plans 

☒ When proprietary BMPs are used, site-specific cross section with outflow, inflow, and model 

number must be provided. Photocopies of general brochures are not acceptable. 

☒ Include all source control and site design measures described in Steps 4 and 5 of the 

SWQMP. Can be included as a separate exhibit as necessary. 
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ATTACHMENT 6 

Copy of Project's Drainage Report 

 
This is the cover sheet for Attachment 6. 

 
 
If hardcopy or CD is not attached, the following information should be provided: 
 
Title:    
Prepared By:    
Date:    
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SITE AND PROJECT DESCRIPTION: 

 

This drainage study has been prepared as part of the Grading Permit submittal requirements for 

the AutoZone project.  The project consists of construction of one 7,380 square foot commercial 

building with parking lot, hardscape and landscaping on a 0.850 acre parcel.  In addition, a 

private access road will be constructed to the north of the property to provide delivery truck 

access to the building.  The private access road will be accessed off the unnamed private road 

serving the Tractor Supply property along with existing residential properties to the west and will 

terminate south of the Old Mirar De Valle Road.  The site is located east of Interstate 15 on 

Valley Center Road between Woods Valley Road and Lilac Road in Valley Center, California.  

The site can be accessed from an unnamed private road that runs east – west from Valley Center 

Road located adjacent to the southerly properly line.  The site is bound by Old Mirar De Valle to 

the north, Valley Center Road to the east, commercial development (future Tractor Supply) to 

the south and future residential to the west.  See Figure No. 1 for Vicinity Map.  See Figures 2A 

and 2B Existing and Proposed Hydrology Maps attached at the end of this report for the on-site 

and tributary offsite drainage basins.  A Storm Water Quality Management Plan (SWQMP) will 

be prepared as a separate document and included with the plan submittal to address both pre-and 

post-construction BMPs.   

 

The adjacent land uses are commercial to the south (future Tractor Supply) and east and 

undeveloped (future residential) to the north and west.  Tributary drainage areas of 

approximately 1.2 acres extend to the south and west into the low density single-family 

developed area which is predominately undeveloped with a few homesites with typical 

landscaping.   

 

The pre-project site topography is characterized by gentle slopes.  The pre-project site 

topography descends in a northerly and easterly direction.  The highest elevation at the southwest 

corner is approximately 1316.2 feet and the lowest elevation near the northeast corner of the site 

is approximately 1303.0.  The topographic source for the project was a site topographic survey 

prepared by Alidade Engineering in October, 2016 combined with the assumed as-built condition 

of the Tractor Supply property to the south based upon construction drawings prepared by 

Alidade Engineering dated January, 2017.  County of San Diego 200-scale topographic map 

sheet number 378-1755 was utilized to supplement the offsite topography along with an aerial 

topo survey performed by SanLo Aerial dated September, 2010 to aid in determining the offsite 

tributary drainage basins.   

 

METHODOLOGY 

 

This drainage study has been prepared in accordance with the current County of San Diego 

regulations and procedures.  All storm water calculations were based on the 100-year storm 

event.  The AES Rational Method Hydrology Computer Program (Version 17.0), developed by 

Advanced Engineering Software, was utilized to compute the onsite runoff for the developed 

condition in order to properly size the on-site drainage facilities (inlets, catch basins and pipes).  

The proposed biofiltration basin and underground storm water detention system were sized by 

REC Consultants.   See Appendix 9 for the 100-year routing analysis.  The following references 

have been used in preparation of this report: 





 

 

(1) San Diego County Hydrology Manual, June, 2003. 

(2) San Diego County Hydraulic Design Manual, September 2014. 

(3) Kings Handbook of Hydraulics, E.F. Brater & H.W. King, 6
th

 Ed., 1976. 

(4) County of San Diego BMP Design Manual, February, 2016. 
 

 

HYDROLOGIC ANALYSIS: 

 

The Rational Method is the most widely used hydrologic model for estimating peak runoff rates.  

Applied to small urban and semi-urban areas with drainage areas less than one square mile, the 

Rational Method relates storm rainfall intensity, a runoff coefficient, and drainage area to peak 

runoff rate.  This relationship is expressed by the following equation: 

 

Q =  C*I*A where: 

Q =  The peak runoff rate in cubic feet per second at the point of analysis. 

C = A runoff coefficient representing the area-averaged ratio of runoff to rainfall 

intensity. 

I =  The time-averaged rainfall intensity in inches per hour corresponding to the time 

of concentration. 

A =  The drainage basin area in acres. 

 

In performing a link-node study, the total watershed area is divided into subareas which 

discharge at designated nodes.  The procedure for the Subarea Summation Model is as follows: 

(1) Subdivide the watershed into subareas with the initial subarea being less than ten 

acres in size and subsequent subareas gradually increasing in size.  Assign upstream 

and downstream node numbers to each subarea to correlate calculations to the 

watershed map. 

(2) Estimate a time of concentration (Tc) by using a nomograph or overland flow 

velocity estimation. 

(3) Using Tc, determine the corresponding values of I.  Then Q = C*I*A. 

(4) Using Q, estimate the travel time between this node and the next by Manning’s 

equation as applied to the particular channel or conduit linking the two nodes. The 

nodes are joined together by links, which may be street gutter flows, drainage swales, 

drainage ditches, pipe flow, or various channel flows.  The sixteen options in the AES 

computer program for link routing are listed below.  The model allows more 

definition below the top code number, which is documented as a two-digit code.  For 

example, a code 52 is an open channel flow analysis using a natural valley 

nomograph.   

 

1. Confluence analysis at node.  

2. Initial subarea analysis (including time of concentration calculation). 

3. Pipe flow travel time (computer estimated pipe size). 

4. Pipe flow travel time (user specified pipe size). 

5. Open channel travel time. 

6. Street flow analysis through subarea. 

7. User-specified information at node.  

8. Addition of subarea runoff to main line. 



 

 

9. V-gutter flow through area. 

10. Copy main stream data to memory bank. 

11. Confluence a memory bank with the main stream memory. 

12. Clear a memory bank. 

13. Clear the main stem. 

14. Copy memory bank into main stem memory. 

15. Hydrologic data bank storage functions. 

16. User specified source of flow at a node. 

 

The engineer enters in the pertinent nodes and then performs the hydrologic process.  At the 

confluence point of two or more basins, the following procedure is used to adjust the total 

summation of peak flow rates to allow for differences in basin times of concentration.  This 

adjustment is based on the assumption that each basin’s hydrographs are triangular in shape.  

 

(1) If the collection streams have the same times of concentration, then the Q values are 

directly summed: 

Qp = Qa + Qb; Tp = Ta = Tb 

(2) If the collection streams have different times of concentration, the smaller of the tributary 

Q values may be adjusted as follows: 

(i) The most frequent case is where the collection stream with the longer time of 

concentration has the larger Q.  The smaller Q value is adjusted by the ratio of 

rainfall intensities: 

Qp = Qa + Qb*(Ia/Ib); Tp = Ta 

(ii) In some cases, the collection stream with the shorter time of concentration has 

the larger Q.  Then the smaller Q is adjusted by the ratio of Tc values: 

Qp = Qa + Qb*(Tb/Ta); Tp = Tb 

 

Underground storm drains are analyzed in a similar way.  Flow data obtained from the surface 

model for inlets and collection points are input into the nodes representing those structures.  

Design grades and lengths are used to compute the capacity of the storm drains and to model the 

downstream travel times.   

 

Runoff Coefficient – C: 

 

Per the Natural Resources Conservation Service (NRCS) Web Soil Survey, the onsite soils are 

identified as ‘Co’ which is currently un-rated with regards to the Hydrologic Soil Group.   

Therefore, we referred to the NRCS Soil Survey dated December 1973 which rated ‘Co’ soils as 

Hydrologic Soil Group D; but based upon the infiltration characteristics of the soils within the 

proposed biofiltration basin, the in situ soils could be considered Hydrologic Soil Group C.  

From the flood control point of view, the worst case scenario between C and D soils are the  D 

soils as they produce a higher runoff volume and higher peak flow (both in pre and post-

development conditions).  Therefore, we utilized Type D soils in our calculations.  C values for 

the individual areas were obtained either directly from Table 3.1 of the County of San Diego 

Hydrology Manual or were weighted based upon the actual percent impervious in each basin 

where actual conditions deviate from the tabulated values in Table 3.1.  

 



 

 

Manning’s Coefficient – N: 

 

A Manning’s coefficient of 0.013 was used for the proposed storm drains.   

 

Storm Frequency / Intensity – I: 

 

As noted above, the design storm frequency used for all storm water calculations was the 100-

year storm event.  Figure 3-2 of the County of San Diego Hydrology Manual was used in 

conjunction with the 100-year 6-hour and 24-hour isopluvial maps to determine the intensity 

based upon time of concentration.  The 6-hour 100-year runoff amount is 3.7 inches for the 

project area as noted on the County precipitation isopluvial map and plotted on the intensity-

duration nomograph.   

 

Time of Concentration – Tc: 

 

The time of concentration for initial areas was determined using the maximum overland flow 

length per Table 3-2 of the County of San Diego Hydrology Manual.  The time of concentration 

between nodes was calculated using Manning’s equation for pipes and channels.  

 

EXISTING CONDITIONS: 
 

The project site is currently undeveloped.  There are some new street trees located along the 

Valley Center Road frontage.  There are native weeds and grasses on the remainder of the 

property.  There is an existing PCC riser/catch basin located near the northeast corner of the 

property that intercepts runoff from the project site.  

 

DEVELOPED CONDITIONS: 
 

The project proposes construction of one commercial building with parking lot, hardscape and 

landscaping on a 0.850 acres parcel.  The project includes construction of an offsite access drive 

which would be solely used by delivery and trash trucks and an offsite site wall to shield future 

residential development from the commercial development.  The developed area for AutoZone 

including the offsite access drive and site walls will be approximately 64.4% impervious (28,867 

square feet of building, site/retaining walls, hardscape and pavement).       

 

EXISTING RUNOFF ANALYSIS: 
 

The project site accepts offsite run-on from existing properties to the south and west.  The offsite 

run-on and the majority of the onsite runoff comingle onsite following the existing contours.  

The comingled runoff sheet flows in a northerly and easterly direction to an existing PCC 

riser/catch basin located near the northeast corner of the property as noted above.  The runoff is 

then conveyed to the public storm drain system in Valley Center Road which conveys the runoff 

to Moosa Canyon Creek which ultimately drains to the Pacific Ocean by way of the San Luis 

Rey River.  The runoff from the remainder of the site (407 square feet) sheet flows to the Tractor 

Supply project in order to keep runoff from draining over the 2:1 slope that was constructed on 



 

 

site as part of the Tractor Supply project.  This runoff has been included in the drainage design 

for the Tractor Supply project.   

 

The runoff coefficients for the onsite were based on soil group D (as noted above) as well as the 

existing site improvements and were weighted based upon the amount of pervious area included 

within each basin.  See the attached calculations for particulars  

 

DEVELOPED RUNOFF ANALYSIS: 

 

Site run-on from the adjacent properties to the south and west will be intercepted near the 

westerly edge of the proposed private access road by a proposed bladed swale and directed 

towards Old Mirar De Valle and away from the developed portion of the AutoZone property.    

 

Project site runoff from the proposed parking lot will be intercepted by the proposed private 

storm drain system and conveyed to the proposed biofiltration basin located just east of the 

AutoZone building.  The runoff from the offsite access drive will be directed to either a proposed 

private curb inlet or to a proposed private Type F catch basin.  The runoff from both structures 

will be conveyed to the proposed biofiltration basin via a proposed private storm drain located 

adjacent to the north wall of the proposed building.  The runoff from the building roof will hard 

connect to the proposed private storm drain located north of the proposed building which will 

outlet into the proposed biofiltration basin.  The runoff from the landscape area between the 

proposed parking lot and Valley Center Road including runoff from minor impervious areas (200 

square feet of hardscaped area and retaining wall) will sheet flow directly to Valley Center Road 

where it will be conveyed within the existing curb and gutter and intercepted by an existing curb 

inlet located near the northeast corner of the project.  As a result of tying the parking lot and 

offsite access drive to the proposed improved and unnamed private road, a minor amount of 

runoff will sheet flow to the future Tractor Supply site.  There will be approximately 50 square 

feet of impervious area draining to Tractor Supply from the proposed offsite access road and 

approximately 3 square feet of impervious area draining to Tractor Supply from the proposed 

parking lot connection to the unnamed private road.  In order to offset this additional runoff from 

impervious areas draining to Tractor Supply, the AutoZone project will accept run-on from 

approximately 55 square feet of impervious area from the Tractor Supply property due to the 

result of tying the parking lot and offsite access drive to the unnamed private road noted above.     

The remainder of the runoff will be conveyed via bladed swale directly to Old Mirar El Valle 

Road where it will follow existing contours and ultimately drain to the existing catch basin 

located near the northeast corner of the project.   

 

Due to site constraints, the proposed biofiltration basin will be sized for pollutant control and 

flow control when combined with the proposed underground storage.  Within the biofiltration 

basin itself, the available storage volume below the elevation of the overflow structure, designed 

with a flow control orifice on the subdrain connection to the overflow structure, will be used in 

conjunction with one of the two proposed 48-inch culverts connected to a junction box designed 

with internal flow control orifices and an overflow weir to meet the hydromod flow requirement.  

The available storage located above the overflow structure will be used in conjunction with the 

second proposed 48-inch culvert connected to a junction box with a single flow control orifice 

and overflow weir to attenuate the increase in runoff from the 100-year storm event.   The runoff 



 

 

from the underground system will be conveyed via the private storm drain system to the 24-inch 

diameter stub which serves as the point of discharge for the project.   

 

Storm drain discharge locations into the biofiltration basins are noted on Figure 2B, Developed 

Hydrology Exhibit attached at the end of the report.  The project has one main point of discharge 

at the easterly project boundary which is the existing 24-inch storm drain stub that was extended 

to the project with the widening of Valley Center Road.  The stub connects to the public storm 

drain system in Valley Center Road at the existing curb inlet located near the northeast corner of 

the project.  The public storm drain system outlets to Moosa Creek located north of the project 

site.   

 

The runoff coefficients for the onsite were based on soil group D (as noted above) as well as the 

existing site improvements and were weighted based upon the amount of pervious area included 

within each basin.  See the attached calculations for particulars.   

 

STORM WATER DETENTION ANALYSIS: 

 

See the attached 100-Year Routing Analysis for Tractor Supply Company prepared by REC 

Consultants in Appendix 9. 

 

RESULTS AND CONCLUSIONS: 

 

A summary of pre-developed and post-developed project flows and additional data is noted in 

Table 1 below for the point of compliance for the project including runoff from offsite areas and 

runoff that flows directly to either Old Mirar De Valle or Valley Center Road.   The Developed 

Condition Hydrology Exhibit 2B also notes flows and velocities at strategic project locations.   

 

Table 1:  Summary of Project Flows at Point of Compliance 

Condition Node Area 

(ac) 

C-value Tc 

(min) 

Intensity 

(in/hr) 

V100 

(ft/sec) 

Q100 

(cfs) 

Q100* 

(cfs) 

Pre-

Developed 
108 2.145 0.362 15.54 4.69  3.64  

Pre-

Developed 
701 0.009 0.350 1.92 9.75  0.03  

Pre-

Developed 

Total 

 2.154 0.362    3.67  

Developed 

***  
108 2.056 0.545 5.02 9.75  8.79  

Developed  201 0.003 0.550 3.55 9.75  0.02  

Developed 301 0.00007 0.900 0.65 9.75  0.0004  

Developed 401 0.094 0.380 4.19 9.75  0.35  

Developed 701 0.004 0.350 1.35 9.75  0.01  

Developed 

Total 

 2.157 0.537 5.02 9.75 

 

5.27** 9.17 3.59 

*Q100 with mitigation at project discharge point (terminus of existing 24-inch RCP stub) 



 

 

**Velocity in existing 24-inch RCP stub based upon the mitigated Q100 

***Includes Offsite run-on from the adjacent properties to the south and west  

 

The difference in areas between the existing and proposed conditions (2.154 ac versus 2.157 ac) 

is due to the additional run-on draining to the project site from the Tractor Supply project 

associated with the proposed private access drive and parking lot tying to the unnamed private 

road running adjacent to the AutoZone project’s southerly boundary.   

 

The AutoZone project drainage and storm water designs provide a comprehensive scenario for 

mitigating any impact from the developed condition runoff flows.  The proposed biofiltration 

basin working in unison with the underground storm water detention system will provide 

attenuation of the developed 100-year storm flows as illustrated in the 100-Year Routing 

Analysis for AutoZone prepared by REC Consultants and as shown in Table 1 above.  The main 

point of discharge for the project is the existing 24-inch RCP stub (Node 108) that was installed 

with the widening of Valley Center Road near the northeast corner of the project.  The 24-inch 

RCP stub ties directly to the public storm drain system at the existing curb inlet located just north 

of the project site.  The proposed site design created a relatively minor area (0.094 acres) where 

the runoff sheet flows directly to Valley Center Road (Node 401).  Within Valley Center Road, 

the runoff then drains within the existing curb and gutter to the existing curb inlet noted above 

located just north of the project site.  In addition, as a result of tying the proposed parking lot and 

offsite access drive to the unnamed private road, a minor amount of runoff will sheet flow to the 

future Tractor Supply site.  There will be approximately 50 square feet of impervious area 

draining to Tractor Supply from the proposed offsite access road (Node 201) and approximately 

3 square feet of impervious area draining to Tractor Supply from the proposed parking lot 

connection to the unnamed private road (Node 301).  The remainder of the runoff, including 

offsite run-on from the adjacent properties to the south and west (Nodes 600 through 604) with 

the exception of the minor amount of landscaped area that drains to the Tractor Supply project in 

both the existing and proposed conditions (Node 701), drains to Old Mirar De Valle where it 

follows natural contours and gets intercepted by the existing PCC riser/catch basin located near 

the northeast corner of the project site (Node 108).  As the offsite run-on and onsite runoff noted 

above bypassed the proposed biofiltration basin and underground detention system, the runoff 

was treated as bypass flow.  The design of the underground detention system and associated flow 

control structure were adjusted accordingly to account for the bypass flow.   

 

Due to the proposed biofiltration basin working in unison with the underground storm water 

detention system, the mitigated post-development runoff from the project for the 100-year storm 

event will not increase the amount of runoff currently generated on site in its existing condition.  

In addition, as the runoff from the project site will be conveyed to the public storm drain system 

in Valley Center Road in both the existing and developed conditions, the developed condition 

will not create a diversion of runoff.     

 

 

 

 

 

 



 

 

 

 

 

 

 

 

EXISTING CONDITION 100-YEAR CALCULATIONS 
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 __________________________________________________ __________________________ 
 ************************************************** ************************** 
 
             RATIONAL METHOD HYDROLOGY COMPUTER PRO GRAM PACKAGE 
             Reference: SAN DIEGO COUNTY FLOOD CONT ROL DISTRICT 
                          2003,1985,1981 HYDROLOGY MANUAL 
          (c) Copyright 1982-2010 Advanced Engineer ing Software (aes) 
              Ver. 17.0 Release Date: 07/01/2010  L icense ID 1630 
 
                            Analysis prepared by: 
 
                             Alidade Engineering                              
                             41743 Enterprise Circl e North, Suite 209                          
                             Temecula, CA  92590                             
 
  ************************** DESCRIPTION OF STUDY * ************************* 
 * AUTOZONE                                                                 * 
 * 100-YEAR STORM EVENT                                                     * 
 * EXISTING CONDITION BASIN A                                               * 
  ************************************************* ************************* 
 
   FILE NAME: E16202A.DAT                                        
   TIME/DATE OF STUDY: 14:31 03/15/2018 
 -------------------------------------------------- -------------------------- 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INF ORMATION: 
 -------------------------------------------------- -------------------------- 
   2003 SAN DIEGO MANUAL CRITERIA 
 
   USER SPECIFIED STORM EVENT(YEAR) = 100.00 
   6-HOUR DURATION PRECIPITATION (INCHES) =   3.700  
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   8.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE F OR FRICTION SLOPE = 0.95 
   SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR R ATIONAL METHOD 
   NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FO R CONFLUENCE ANALYSIS 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFL OW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  G UTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0312 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.00 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT /S) 
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    600.00 TO NODE    601. 00 IS CODE =  21 
 -------------------------------------------------- -------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<< << 
 ================================================== ========================== 
   *USER SPECIFIED(SUBAREA): 
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   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIEN T = .4100 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   122.00 
   UPSTREAM ELEVATION(FEET) =   1340.00 
   DOWNSTREAM ELEVATION(FEET) =   1330.00 
   ELEVATION DIFFERENCE(FEET) =     10.00 
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    6.160 
   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GRE ATER THAN 
            THE MAXIMUM OVERLAND FLOW LENGTH =   10 0.00 
            (Reference: Table 3-1B of Hydrology Man ual) 
            THE MAXIMUM OVERLAND FLOW LENGTH IS USE D IN Tc CALCULATION! 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.521  
   SUBAREA RUNOFF(CFS) =      0.27 
   TOTAL AREA(ACRES) =      0.08   TOTAL RUNOFF(CFS ) =      0.27 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    601.00 TO NODE    602. 00 IS CODE =  51 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)< <<<< 
 ================================================== ========================== 
   ELEVATION DATA: UPSTREAM(FEET) =   1330.00  DOWN STREAM(FEET) =   1316.50 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   233.00   C HANNEL SLOPE =  0.0579 
   CHANNEL BASE(FEET) =   10.00   "Z" FACTOR =  50. 000 
   MANNING'S FACTOR = 0.035   MAXIMUM DEPTH(FEET) =    1.00 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.495  
   *USER SPECIFIED(SUBAREA): 
   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIEN T = .4100 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =        0.73 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/ SEC.) =   1.20 
   AVERAGE FLOW DEPTH(FEET) =   0.05   TRAVEL TIME( MIN.) =   3.22 
   Tc(MIN.) =    9.38 
   SUBAREA AREA(ACRES) =     0.33       SUBAREA RUN OFF(CFS) =    0.89 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.410 
   TOTAL AREA(ACRES) =        0.4         PEAK FLOW  RATE(CFS) =       1.10 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.06   FLOW VELOCITY(FEET/SEC.) =    1.30 
   LONGEST FLOWPATH FROM NODE    600.00 TO NODE    602.00 =     355.00 FEET. 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    602.00 TO NODE    603. 00 IS CODE =  51 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)< <<<< 
 ================================================== ========================== 
   ELEVATION DATA: UPSTREAM(FEET) =   1316.50  DOWN STREAM(FEET) =   1305.50 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   314.00   C HANNEL SLOPE =  0.0350 
   CHANNEL BASE(FEET) =   10.00   "Z" FACTOR =  50. 000 
   MANNING'S FACTOR = 0.035   MAXIMUM DEPTH(FEET) =    1.00 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.219  
   *USER SPECIFIED(SUBAREA): 
   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIEN T = .3500 
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   S.C.S. CURVE NUMBER (AMC II) =   0 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =        1.92 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/ SEC.) =   1.38 
   AVERAGE FLOW DEPTH(FEET) =   0.09   TRAVEL TIME( MIN.) =   3.79 
   Tc(MIN.) =   13.17 
   SUBAREA AREA(ACRES) =     0.89       SUBAREA RUN OFF(CFS) =    1.63 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.369 
   TOTAL AREA(ACRES) =        1.3         PEAK FLOW  RATE(CFS) =       2.51 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.11   FLOW VELOCITY(FEET/SEC.) =    1.48 
   LONGEST FLOWPATH FROM NODE    600.00 TO NODE    603.00 =     669.00 FEET. 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    603.00 TO NODE    108. 00 IS CODE =  51 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)< <<<< 
 ================================================== ========================== 
   ELEVATION DATA: UPSTREAM(FEET) =   1305.50  DOWN STREAM(FEET) =   1303.00 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   165.00   C HANNEL SLOPE =  0.0152 
   CHANNEL BASE(FEET) =   10.00   "Z" FACTOR =  50. 000 
   MANNING'S FACTOR = 0.035   MAXIMUM DEPTH(FEET) =    1.00 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.691  
   *USER SPECIFIED(SUBAREA): 
   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .3500 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =        3.20 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/ SEC.) =   1.16 
   AVERAGE FLOW DEPTH(FEET) =   0.16   TRAVEL TIME( MIN.) =   2.37 
   Tc(MIN.) =   15.54 
   SUBAREA AREA(ACRES) =     0.84       SUBAREA RUN OFF(CFS) =    1.38 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.362 
   TOTAL AREA(ACRES) =        2.1         PEAK FLOW  RATE(CFS) =       3.64 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.16   FLOW VELOCITY(FEET/SEC.) =    1.23 
   LONGEST FLOWPATH FROM NODE    600.00 TO NODE    108.00 =     834.00 FEET. 
 ================================================== ========================== 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        2.1  TC(MIN.) =     15.54 
   PEAK FLOW RATE(CFS)   =       3.64 
 ================================================== ========================== 
 ================================================== ========================== 
   END OF RATIONAL METHOD ANALYSIS 
 
 Nodes 600 – 603 flow to right-of-way of Old Mirar De Valle Road.  The runoff 
then follows existing contours and gets intercepted  by the existing catch basin 
located near the northeast corner of the project (N ode 108).  
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 ____________________________________________________________________________ 
 **************************************************************************** 
 
             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
             Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 
                          2003,1985,1981 HYDROLOGY MANUAL 
          (c) Copyright 1982-2010 Advanced Engineering Software (aes) 
              Ver. 17.0 Release Date: 07/01/2010  License ID 1630 
 
                            Analysis prepared by: 
 
                             Alidade Engineering                              
                             41743 Enterprise Circle North, Suite 209                         
                             Temecula, CA  92590         
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * AUTOZONE                                                                 * 
 * 100-YEAR STORM EVENT                                                     * 
 * EXISTING CONDITION BASIN B                                               * 
  ************************************************************************** 
 
   FILE NAME: E16202B.DAT                                        
   TIME/DATE OF STUDY: 10:45 02/14/2017 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ---------------------------------------------------------------------------- 
   2003 SAN DIEGO MANUAL CRITERIA 
 
   USER SPECIFIED STORM EVENT(YEAR) = 100.00 
   6-HOUR DURATION PRECIPITATION (INCHES) =   3.700 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   8.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 
   NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0313 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.00 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S) 
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    700.00 TO NODE    701.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
   *USER SPECIFIED(SUBAREA): 
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   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .3500 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =     1.00 
   UPSTREAM ELEVATION(FEET) =   1308.50 
   DOWNSTREAM ELEVATION(FEET) =   1308.49 
   ELEVATION DIFFERENCE(FEET) =      0.01 
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    1.916 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  9.749 
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
   SUBAREA RUNOFF(CFS) =      0.00 
   TOTAL AREA(ACRES) =      0.009   TOTAL RUNOFF(CFS) =      0.00 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        0.009  TC(MIN.) =      1.92 
   PEAK FLOW RATE(CFS)   =       0.03 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
 
 Sheet flows to future Tractor Supply site due to the proposed project grading 
for the Tractor Supply site improvements.  
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 __________________________________________________ __________________________ 
 ************************************************** ************************** 
 
             RATIONAL METHOD HYDROLOGY COMPUTER PRO GRAM PACKAGE 
             Reference: SAN DIEGO COUNTY FLOOD CONT ROL DISTRICT 
                          2003,1985,1981 HYDROLOGY MANUAL 
          (c) Copyright 1982-2010 Advanced Engineer ing Software (aes) 
              Ver. 17.0 Release Date: 07/01/2010  L icense ID 1630 
 
                            Analysis prepared by: 
 
                             Alidade Engineering                              
                             41743 Enterprise Circl e North, Suite 209                          
                             Temecula, CA  92590                              
 
  ************************** DESCRIPTION OF STUDY * ************************* 
 * AUTOZONE                                                                 * 
 * 100-YEAR STORM EVENT                                                     * 
 * BASIN A (REVISED LAYOUT)                                                 * 
  ************************************************* ************************* 
 
   FILE NAME: D16202R.DAT                                        
   TIME/DATE OF STUDY: 10:42 03/14/2018 
 -------------------------------------------------- -------------------------- 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INF ORMATION: 
 -------------------------------------------------- -------------------------- 
   2003 SAN DIEGO MANUAL CRITERIA 
 
   USER SPECIFIED STORM EVENT(YEAR) = 100.00 
   6-HOUR DURATION PRECIPITATION (INCHES) =   3.700  
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   6.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE F OR FRICTION SLOPE = 0.95 
   SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR R ATIONAL METHOD 
   NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FO R CONFLUENCE ANALYSIS 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFL OW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  G UTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0312 0.167 0.0150 
   2   24.0     19.0    0.020/0.020/0.020   0.50    1.50 0.0312 0.125 0.0175 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.00 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT /S) 
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    100.00 TO NODE    101. 00 IS CODE =  21 
 -------------------------------------------------- -------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<< << 
 ================================================== ========================== 
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   *USER SPECIFIED(SUBAREA): 
   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .8000 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    80.00 
   UPSTREAM ELEVATION(FEET) =   1311.70 
   DOWNSTREAM ELEVATION(FEET) =   1308.21 
   ELEVATION DIFFERENCE(FEET) =      3.49 
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    2.956 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  9.749  
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINU TE. 
   SUBAREA RUNOFF(CFS) =      0.90 
   TOTAL AREA(ACRES) =      0.12   TOTAL RUNOFF(CFS ) =      0.90 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    101.00 TO NODE    102. 00 IS CODE =  91 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SU BAREA<<<<< 
 ================================================== ========================== 
   UPSTREAM NODE ELEVATION(FEET) =   1308.21 
   DOWNSTREAM NODE ELEVATION(FEET) =   1307.42 
   CHANNEL LENGTH THRU SUBAREA(FEET) =    94.00 
   "V" GUTTER WIDTH(FEET) =   3.00   GUTTER HIKE(FE ET) =  0.130 
   PAVEMENT LIP(FEET) =  0.010   MANNING'S N = .015 0 
   PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.02000 
   MAXIMUM DEPTH(FEET) =   0.50 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  9.749  
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINU TE. 
   *USER SPECIFIED(SUBAREA): 
   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .8200 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       1.98 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/ SEC.) =   2.03 
   AVERAGE FLOW DEPTH(FEET) =   0.24   FLOOD WIDTH( FEET) =   12.63 
   "V" GUTTER FLOW TRAVEL TIME(MIN.) =   0.77   Tc( MIN.) =    3.73 
   SUBAREA AREA(ACRES) =    0.27       SUBAREA RUNO FF(CFS) =    2.17 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.814 
   TOTAL AREA(ACRES) =        0.4         PEAK FLOW  RATE(CFS) =       3.07 
 
   END OF SUBAREA "V" GUTTER HYDRAULICS: 
   DEPTH(FEET) =  0.27   FLOOD WIDTH(FEET) =   15.7 3 
   FLOW VELOCITY(FEET/SEC.) =   2.17   DEPTH*VELOCI TY(FT*FT/SEC) =   0.58 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    102.00 =     174.00 FEET. 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    102.00 TO NODE    103. 00 IS CODE =  41 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA< <<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELE MENT)<<<<< 
 ================================================== ========================== 
   ELEVATION DATA: UPSTREAM(FEET) =  1304.41  DOWNS TREAM(FEET) =  1304.22 
   FLOW LENGTH(FEET) =    19.00   MANNING'S N =  0. 013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   8.8 INCHES  
   PIPE-FLOW VELOCITY(FEET/SEC.) =   4.99 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
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   PIPE-FLOW(CFS) =       3.07 
   PIPE TRAVEL TIME(MIN.) =   0.06    Tc(MIN.) =    3.79 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    103.00 =     193.00 FEET. 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    102.00 TO NODE    103. 00 IS CODE =  81 
 -------------------------------------------------- -------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<< <<< 
 ================================================== ========================== 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  9.749  
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINU TE. 
   *USER SPECIFIED(SUBAREA): 
   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .3500 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8035 
   SUBAREA AREA(ACRES) =    0.01   SUBAREA RUNOFF(C FS) =    0.03 
   TOTAL AREA(ACRES) =        0.4   TOTAL RUNOFF(CF S) =       3.10 
   TC(MIN.) =    3.79 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    103.00 TO NODE    104. 00 IS CODE =  41 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA< <<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELE MENT)<<<<< 
 ================================================== ========================== 
   ELEVATION DATA: UPSTREAM(FEET) =  1304.22  DOWNS TREAM(FEET) =  1304.16 
   FLOW LENGTH(FEET) =     6.00   MANNING'S N =  0. 013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   8.8 INCHES  
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.00 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       3.10 
   PIPE TRAVEL TIME(MIN.) =   0.02    Tc(MIN.) =    3.81 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    104.00 =     199.00 FEET. 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    103.00 TO NODE    104. 00 IS CODE =  81 
 -------------------------------------------------- -------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<< <<< 
 ================================================== ========================== 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  9.749  
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINU TE. 
   *USER SPECIFIED(SUBAREA): 
   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .6300 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8001 
   SUBAREA AREA(ACRES) =    0.01   SUBAREA RUNOFF(C FS) =    0.05 
   TOTAL AREA(ACRES) =        0.4   TOTAL RUNOFF(CF S) =       3.15 
   TC(MIN.) =    3.81 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    104.00 TO NODE    105. 00 IS CODE =  41 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA< <<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELE MENT)<<<<< 
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 ================================================== ========================== 
   ELEVATION DATA: UPSTREAM(FEET) =  1304.16  DOWNS TREAM(FEET) =  1304.05 
   FLOW LENGTH(FEET) =    11.00   MANNING'S N =  0. 013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   9.0 INCHES  
   PIPE-FLOW VELOCITY(FEET/SEC.) =   5.01 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       3.15 
   PIPE TRAVEL TIME(MIN.) =   0.04    Tc(MIN.) =    3.85 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    105.00 =     210.00 FEET. 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    105.00 TO NODE    106. 00 IS CODE =  51 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)< <<<< 
 ================================================== ========================== 
   ELEVATION DATA: UPSTREAM(FEET) =   1304.05  DOWN STREAM(FEET) =   1303.88 
   CHANNEL LENGTH THRU SUBAREA(FEET) =    35.00   C HANNEL SLOPE =  0.0049 
   CHANNEL BASE(FEET) =   10.00   "Z" FACTOR =  50. 000 
   MANNING'S FACTOR = 0.035   MAXIMUM DEPTH(FEET) =    1.00 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  9.749  
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINU TE. 
   *USER SPECIFIED(SUBAREA): 
   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .3700 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =        3.21 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/ SEC.) =   0.78 
   AVERAGE FLOW DEPTH(FEET) =   0.20   TRAVEL TIME( MIN.) =   0.74 
   Tc(MIN.) =    4.59 
   SUBAREA AREA(ACRES) =     0.03       SUBAREA RUN OFF(CFS) =    0.11 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.769 
   TOTAL AREA(ACRES) =        0.4         PEAK FLOW  RATE(CFS) =       3.26 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.20   FLOW VELOCITY(FEET/SEC.) =    0.80 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    106.00 =     245.00 FEET. 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    105.00 TO NODE    106. 00 IS CODE =  10 
 -------------------------------------------------- -------------------------- 
   >>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<< 
 ================================================== ========================== 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    110.00 TO NODE    111. 00 IS CODE =  21 
 -------------------------------------------------- -------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<< << 
 ================================================== ========================== 
   *USER SPECIFIED(SUBAREA): 
   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .8700 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   100.00 
   UPSTREAM ELEVATION(FEET) =   1316.40 
   DOWNSTREAM ELEVATION(FEET) =   1310.50 
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   ELEVATION DIFFERENCE(FEET) =      5.90 
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    2.195 
   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GRE ATER THAN 
            THE MAXIMUM OVERLAND FLOW LENGTH =    9 1.80 
            (Reference: Table 3-1B of Hydrology Man ual) 
            THE MAXIMUM OVERLAND FLOW LENGTH IS USE D IN Tc CALCULATION! 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  9.749  
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINU TE. 
   SUBAREA RUNOFF(CFS) =      0.52 
   TOTAL AREA(ACRES) =      0.06   TOTAL RUNOFF(CFS ) =      0.52 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    111.00 TO NODE    112. 00 IS CODE =  62 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBARE A<<<<< 
   >>>>>(STREET TABLE SECTION #  2 USED)<<<<< 
 ================================================== ========================== 
   UPSTREAM ELEVATION(FEET) = 1310.50  DOWNSTREAM E LEVATION(FEET) = 1308.96 
   STREET LENGTH(FEET) =    25.00   CURB HEIGHT(INC HES) =  6.0 
   STREET HALFWIDTH(FEET) = 24.00 
 
   DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) =  19.00 
   INSIDE STREET CROSSFALL(DECIMAL) =  0.020 
   OUTSIDE STREET CROSSFALL(DECIMAL)  =  0.020 
 
   SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF =  1 
   STREET PARKWAY CROSSFALL(DECIMAL)  =  0.020 
   Manning's FRICTION FACTOR for Streetflow Section (curb-to-curb) =   0.0175 
   Manning's FRICTION FACTOR for Back-of-Walk Flow Section =   0.0175 
 
     **TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CF S) =       0.60 
     STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:  
     STREET FLOW DEPTH(FEET) =  0.17 
     HALFSTREET FLOOD WIDTH(FEET) =    2.29 
     AVERAGE FLOW VELOCITY(FEET/SEC.) =    3.53 
     PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =    0.6 1 
   STREET FLOW TRAVEL TIME(MIN.) =   0.12   Tc(MIN. ) =    2.31 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  9.749  
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINU TE. 
   *USER SPECIFIED(SUBAREA): 
   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .8700 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.870 
   SUBAREA AREA(ACRES) =    0.02      SUBAREA RUNOF F(CFS) =    0.17 
   TOTAL AREA(ACRES) =        0.1        PEAK FLOW RATE(CFS) =       0.69 
 
   END OF SUBAREA STREET FLOW HYDRAULICS: 
   DEPTH(FEET) = 0.18   HALFSTREET FLOOD WIDTH(FEET ) =   2.89 
   FLOW VELOCITY(FEET/SEC.) =  3.40   DEPTH*VELOCIT Y(FT*FT/SEC.) =   0.63 
   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    112.00 =     125.00 FEET. 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    111.00 TO NODE    112. 00 IS CODE =   1 
 -------------------------------------------------- -------------------------- 
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   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ================================================== ========================== 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1  ARE: 
   TIME OF CONCENTRATION(MIN.) =    2.31 
   RAINFALL INTENSITY(INCH/HR) =   9.75 
   TOTAL STREAM AREA(ACRES) =     0.08 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.69 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    120.00 TO NODE    121. 00 IS CODE =  21 
 -------------------------------------------------- -------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<< << 
 ================================================== ========================== 
   *USER SPECIFIED(SUBAREA): 
   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .3600 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    92.00 
   UPSTREAM ELEVATION(FEET) =   1311.80 
   DOWNSTREAM ELEVATION(FEET) =   1308.50 
   ELEVATION DIFFERENCE(FEET) =      3.30 
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    8.092 
   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GRE ATER THAN 
            THE MAXIMUM OVERLAND FLOW LENGTH =    8 6.47 
            (Reference: Table 3-1B of Hydrology Man ual) 
            THE MAXIMUM OVERLAND FLOW LENGTH IS USE D IN Tc CALCULATION! 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  7.146  
   SUBAREA RUNOFF(CFS) =      0.08 
   TOTAL AREA(ACRES) =      0.03   TOTAL RUNOFF(CFS ) =      0.08 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    121.00 TO NODE    112. 00 IS CODE =   1 
 -------------------------------------------------- -------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ================================================== ========================== 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2  ARE: 
   TIME OF CONCENTRATION(MIN.) =    8.09 
   RAINFALL INTENSITY(INCH/HR) =   7.15 
   TOTAL STREAM AREA(ACRES) =     0.03 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.08 
 
   ** CONFLUENCE DATA ** 
   STREAM     RUNOFF       Tc      INTENSITY      A REA 
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (A CRE) 
       1        0.69     2.31        9.749          0.08 
       2        0.08     8.09        7.146          0.03 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RAT IO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
 
   ** PEAK FLOW RATE TABLE ** 
   STREAM     RUNOFF      Tc      INTENSITY 
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   NUMBER      (CFS)    (MIN.)   (INCH/HOUR) 
       1        0.71     2.31       9.749 
       2        0.58     8.09       7.146 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =       0.71   Tc(MIN.) =    2.31 
   TOTAL AREA(ACRES) =        0.1 
   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    112.00 =     125.00 FEET. 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    112.00 TO NODE    113. 00 IS CODE =  41 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA< <<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELE MENT)<<<<< 
 ================================================== ========================== 
   ELEVATION DATA: UPSTREAM(FEET) =  1305.22  DOWNS TREAM(FEET) =  1304.91 
   FLOW LENGTH(FEET) =    69.00   MANNING'S N =  0. 013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   4.6 INCHES  
   PIPE-FLOW VELOCITY(FEET/SEC.) =   2.60 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       0.71 
   PIPE TRAVEL TIME(MIN.) =   0.44    Tc(MIN.) =    2.76 
   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    113.00 =     194.00 FEET. 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    112.00 TO NODE    113. 00 IS CODE =   1 
 -------------------------------------------------- -------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
 ================================================== ========================== 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  1  ARE: 
   TIME OF CONCENTRATION(MIN.) =    2.76 
   RAINFALL INTENSITY(INCH/HR) =   9.75 
   TOTAL STREAM AREA(ACRES) =     0.11 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.71 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    130.00 TO NODE    131. 00 IS CODE =  21 
 -------------------------------------------------- -------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<< << 
 ================================================== ========================== 
   *USER SPECIFIED(SUBAREA): 
   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .8800 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    85.00 
   UPSTREAM ELEVATION(FEET) =   1313.00 
   DOWNSTREAM ELEVATION(FEET) =   1308.61 
   ELEVATION DIFFERENCE(FEET) =      4.39 
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    2.112 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  9.749  
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINU TE. 
   SUBAREA RUNOFF(CFS) =      0.13 
   TOTAL AREA(ACRES) =      0.01   TOTAL RUNOFF(CFS ) =      0.13 
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 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    131.00 TO NODE    113. 00 IS CODE =  91 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SU BAREA<<<<< 
 ================================================== ========================== 
   UPSTREAM NODE ELEVATION(FEET) =   1308.61 
   DOWNSTREAM NODE ELEVATION(FEET) =   1307.07 
   CHANNEL LENGTH THRU SUBAREA(FEET) =    50.00 
   "V" GUTTER WIDTH(FEET) =   3.00   GUTTER HIKE(FE ET) =  0.130 
   PAVEMENT LIP(FEET) =  0.010   MANNING'S N = .015 0 
   PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.02000 
   MAXIMUM DEPTH(FEET) =   0.50 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  9.749  
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINU TE. 
   *USER SPECIFIED(SUBAREA): 
   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .8400 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =       0.38 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/ SEC.) =   2.80 
   AVERAGE FLOW DEPTH(FEET) =   0.13   FLOOD WIDTH( FEET) =    3.00 
   "V" GUTTER FLOW TRAVEL TIME(MIN.) =   0.30   Tc( MIN.) =    2.41 
   SUBAREA AREA(ACRES) =    0.06       SUBAREA RUNO FF(CFS) =    0.50 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.848 
   TOTAL AREA(ACRES) =        0.1         PEAK FLOW  RATE(CFS) =       0.63 
 
          NOTE:TRAVEL TIME ESTIMATES BASED ON NORMA L 
          DEPTH EQUAL TO [GUTTER-HIKE + PAVEMENT LI P] 
 
   END OF SUBAREA "V" GUTTER HYDRAULICS: 
   DEPTH(FEET) =  0.14   FLOOD WIDTH(FEET) =    3.0 0 
   FLOW VELOCITY(FEET/SEC.) =   3.07   DEPTH*VELOCI TY(FT*FT/SEC) =   0.43 
   LONGEST FLOWPATH FROM NODE    130.00 TO NODE    113.00 =     135.00 FEET. 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    131.00 TO NODE    113. 00 IS CODE =   1 
 -------------------------------------------------- -------------------------- 
   >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
   >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<< 
 ================================================== ========================== 
   TOTAL NUMBER OF STREAMS =  2 
   CONFLUENCE VALUES USED FOR INDEPENDENT STREAM  2  ARE: 
   TIME OF CONCENTRATION(MIN.) =    2.41 
   RAINFALL INTENSITY(INCH/HR) =   9.75 
   TOTAL STREAM AREA(ACRES) =     0.08 
   PEAK FLOW RATE(CFS) AT CONFLUENCE =      0.63 
 
   ** CONFLUENCE DATA ** 
   STREAM     RUNOFF       Tc      INTENSITY      A REA 
   NUMBER      (CFS)     (MIN.)   (INCH/HOUR)    (A CRE) 
       1        0.71     2.76        9.749          0.11 
       2        0.63     2.41        9.749          0.08 
 
   RAINFALL INTENSITY AND TIME OF CONCENTRATION RAT IO 
   CONFLUENCE FORMULA USED FOR  2 STREAMS. 
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   ** PEAK FLOW RATE TABLE ** 
   STREAM     RUNOFF      Tc      INTENSITY 
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR) 
       1        1.34     2.41       9.749 
       2        1.34     2.76       9.749 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =       1.34   Tc(MIN.) =    2.76 
   TOTAL AREA(ACRES) =        0.2 
   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    113.00 =     194.00 FEET. 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    113.00 TO NODE    114. 00 IS CODE =  41 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA< <<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELE MENT)<<<<< 
 ================================================== ========================== 
   ELEVATION DATA: UPSTREAM(FEET) =  1304.81  DOWNS TREAM(FEET) =  1304.61 
   FLOW LENGTH(FEET) =    40.00   MANNING'S N =  0. 013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   6.3 INCHES  
   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.19 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       1.34 
   PIPE TRAVEL TIME(MIN.) =   0.21    Tc(MIN.) =    2.96 
   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    114.00 =     234.00 FEET. 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    113.00 TO NODE    114. 00 IS CODE =  81 
 -------------------------------------------------- -------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<< <<< 
 ================================================== ========================== 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  9.749  
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINU TE. 
   *USER SPECIFIED(SUBAREA): 
   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .8700 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8011 
   SUBAREA AREA(ACRES) =    0.07   SUBAREA RUNOFF(C FS) =    0.56 
   TOTAL AREA(ACRES) =        0.3   TOTAL RUNOFF(CF S) =       1.98 
   TC(MIN.) =    2.96 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    114.00 TO NODE    115. 00 IS CODE =  41 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA< <<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELE MENT)<<<<< 
 ================================================== ========================== 
   ELEVATION DATA: UPSTREAM(FEET) =  1304.61  DOWNS TREAM(FEET) =  1304.44 
   FLOW LENGTH(FEET) =    34.00   MANNING'S N =  0. 013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   8.2 INCHES  
   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.48 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       1.98 
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   PIPE TRAVEL TIME(MIN.) =   0.16    Tc(MIN.) =    3.13 
   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    115.00 =     268.00 FEET. 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    114.00 TO NODE    115. 00 IS CODE =  81 
 -------------------------------------------------- -------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<< <<< 
 ================================================== ========================== 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  9.749  
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINU TE. 
   *USER SPECIFIED(SUBAREA): 
   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .8700 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8127 
   SUBAREA AREA(ACRES) =    0.05   SUBAREA RUNOFF(C FS) =    0.43 
   TOTAL AREA(ACRES) =        0.3   TOTAL RUNOFF(CF S) =       2.42 
   TC(MIN.) =    3.13 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    115.00 TO NODE    116. 00 IS CODE =  41 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA< <<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELE MENT)<<<<< 
 ================================================== ========================== 
   ELEVATION DATA: UPSTREAM(FEET) =  1304.44  DOWNS TREAM(FEET) =  1304.28 
   FLOW LENGTH(FEET) =    32.00   MANNING'S N =  0. 013 
   DEPTH OF FLOW IN  12.0 INCH PIPE IS   9.7 INCHES  
   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.56 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       2.42 
   PIPE TRAVEL TIME(MIN.) =   0.15    Tc(MIN.) =    3.28 
   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    116.00 =     300.00 FEET. 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    115.00 TO NODE    116. 00 IS CODE =  81 
 -------------------------------------------------- -------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<< <<< 
 ================================================== ========================== 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  9.749  
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINU TE. 
   *USER SPECIFIED(SUBAREA): 
   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .8800 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8239 
   SUBAREA AREA(ACRES) =    0.06   SUBAREA RUNOFF(C FS) =    0.52 
   TOTAL AREA(ACRES) =        0.4   TOTAL RUNOFF(CF S) =       2.94 
   TC(MIN.) =    3.28 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    116.00 TO NODE    117. 00 IS CODE =  41 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA< <<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELE MENT)<<<<< 
 ================================================== ========================== 
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   ELEVATION DATA: UPSTREAM(FEET) =  1304.28  DOWNS TREAM(FEET) =  1304.14 
   FLOW LENGTH(FEET) =    28.00   MANNING'S N =  0. 013 
   ASSUME FULL-FLOWING PIPELINE 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.74 
   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SE CTION AREA) 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       2.94 
   PIPE TRAVEL TIME(MIN.) =   0.12    Tc(MIN.) =    3.40 
   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    117.00 =     328.00 FEET. 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    116.00 TO NODE    117. 00 IS CODE =  81 
 -------------------------------------------------- -------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<< <<< 
 ================================================== ========================== 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  9.749  
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINU TE. 
   *USER SPECIFIED(SUBAREA): 
   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .6700 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8190 
   SUBAREA AREA(ACRES) =    0.01   SUBAREA RUNOFF(C FS) =    0.08 
   TOTAL AREA(ACRES) =        0.4   TOTAL RUNOFF(CF S) =       3.02 
   TC(MIN.) =    3.40 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    117.00 TO NODE    118. 00 IS CODE =  41 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA< <<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELE MENT)<<<<< 
 ================================================== ========================== 
   ELEVATION DATA: UPSTREAM(FEET) =  1304.14  DOWNS TREAM(FEET) =  1304.08 
   FLOW LENGTH(FEET) =    12.00   MANNING'S N =  0. 013 
   ASSUME FULL-FLOWING PIPELINE 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.84 
   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SE CTION AREA) 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       3.02 
   PIPE TRAVEL TIME(MIN.) =   0.05    Tc(MIN.) =    3.45 
   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    118.00 =     340.00 FEET. 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    117.00 TO NODE    118. 00 IS CODE =  81 
 -------------------------------------------------- -------------------------- 
   >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<< <<< 
 ================================================== ========================== 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  9.749  
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINU TE. 
   *USER SPECIFIED(SUBAREA): 
   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .3500 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   AREA-AVERAGE RUNOFF COEFFICIENT = 0.8165 
   SUBAREA AREA(ACRES) =    0.00   SUBAREA RUNOFF(C FS) =    0.01 
   TOTAL AREA(ACRES) =        0.4   TOTAL RUNOFF(CF S) =       3.02 



12 

 

   TC(MIN.) =    3.45 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    118.00 TO NODE    119. 00 IS CODE =  41 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA< <<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELE MENT)<<<<< 
 ================================================== ========================== 
   ELEVATION DATA: UPSTREAM(FEET) =  1304.08  DOWNS TREAM(FEET) =  1304.06 
   FLOW LENGTH(FEET) =     4.00   MANNING'S N =  0. 013 
   ASSUME FULL-FLOWING PIPELINE 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   3.85 
   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SE CTION AREA) 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       3.02 
   PIPE TRAVEL TIME(MIN.) =   0.02    Tc(MIN.) =    3.47 
   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    119.00 =     344.00 FEET. 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    119.00 TO NODE    106. 00 IS CODE =  51 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)< <<<< 
 ================================================== ========================== 
   ELEVATION DATA: UPSTREAM(FEET) =   1304.06  DOWN STREAM(FEET) =   1303.88 
   CHANNEL LENGTH THRU SUBAREA(FEET) =    35.00   C HANNEL SLOPE =  0.0051 
   CHANNEL BASE(FEET) =   10.00   "Z" FACTOR =  50. 000 
   MANNING'S FACTOR = 0.035   MAXIMUM DEPTH(FEET) =    1.00 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  9.749  
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINU TE. 
   *USER SPECIFIED(SUBAREA): 
   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .3700 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =        3.07 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/ SEC.) =   0.79 
   AVERAGE FLOW DEPTH(FEET) =   0.20   TRAVEL TIME( MIN.) =   0.73 
   Tc(MIN.) =    4.21 
   SUBAREA AREA(ACRES) =     0.03       SUBAREA RUN OFF(CFS) =    0.09 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.788 
   TOTAL AREA(ACRES) =        0.4         PEAK FLOW  RATE(CFS) =       3.12 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.20   FLOW VELOCITY(FEET/SEC.) =    0.81 
   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    106.00 =     379.00 FEET. 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    119.00 TO NODE    106. 00 IS CODE =  11 
 -------------------------------------------------- -------------------------- 
   >>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-ST REAM MEMORY<<<<< 
 ================================================== ========================== 
 
   ** MAIN STREAM CONFLUENCE DATA ** 
   STREAM     RUNOFF      Tc      INTENSITY     ARE A 
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACR E) 



13 

 

       1        3.12     4.21       9.749        0. 41 
   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    106.00 =     379.00 FEET. 
 
   ** MEMORY BANK #  1 CONFLUENCE DATA ** 
   STREAM     RUNOFF      Tc      INTENSITY     ARE A 
   NUMBER      (CFS)    (MIN.)   (INCH/HOUR)   (ACR E) 
       1        3.26     4.59       9.749        0. 44 
   LONGEST FLOWPATH FROM NODE    100.00 TO NODE    106.00 =     245.00 FEET. 
 
   ** PEAK FLOW RATE TABLE ** 
   STREAM    RUNOFF       Tc      INTENSITY 
   NUMBER     (CFS)     (MIN.)   (INCH/HOUR) 
       1       6.11       4.21        9.749 
       2       6.38       4.59        9.749 
 
   COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
   PEAK FLOW RATE(CFS) =       6.38   Tc(MIN.) =    4.59 
   TOTAL AREA(ACRES) =        0.8 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    119.00 TO NODE    106. 00 IS CODE =  12 
 -------------------------------------------------- -------------------------- 
   >>>>>CLEAR MEMORY BANK # 1 <<<<< 
 ================================================== ========================== 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    106.00 TO NODE    107. 00 IS CODE =  41 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA< <<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELE MENT)<<<<< 
 ================================================== ========================== 
   ELEVATION DATA: UPSTREAM(FEET) =  1300.00  DOWNS TREAM(FEET) =  1299.50 
   FLOW LENGTH(FEET) =    67.00   MANNING'S N =  0. 013 
   ASSUME FULL-FLOWING PIPELINE 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.13 
   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SE CTION AREA) 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       6.38 
   PIPE TRAVEL TIME(MIN.) =   0.14    Tc(MIN.) =    4.73 
   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    107.00 =     446.00 FEET. 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    107.00 TO NODE    108. 00 IS CODE =  41 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA< <<<< 
   >>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELE MENT)<<<<< 
 ================================================== ========================== 
   ELEVATION DATA: UPSTREAM(FEET) =  1299.50  DOWNS TREAM(FEET) =  1298.43 
   FLOW LENGTH(FEET) =   143.00   MANNING'S N =  0. 013 
   ASSUME FULL-FLOWING PIPELINE 
   PIPE-FLOW VELOCITY(FEET/SEC.) =   8.13 
   PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SE CTION AREA) 
   GIVEN PIPE DIAMETER(INCH) =  12.00    NUMBER OF PIPES =   1 
   PIPE-FLOW(CFS) =       6.38 
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   PIPE TRAVEL TIME(MIN.) =   0.29    Tc(MIN.) =    5.02 
   LONGEST FLOWPATH FROM NODE    110.00 TO NODE    108.00 =     589.00 FEET. 
 ================================================== ========================== 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        0.8  TC(MIN.) =      5.02 
   PEAK FLOW RATE(CFS)   =       6.38 
 ================================================== ========================== 
 ================================================== ========================== 
   END OF RATIONAL METHOD ANALYSIS 
 
Discharges to existing 24-inch RCP storm drain stub  at Node 108 that is 
connected to the public storm drain system in Valle y Center Road.  This runoff 
does not take into account the underground storage facility that is designed to 
reduce the developed 100-year storm event to mimic existing conditions.  See 
the 100-year design report prepared by REC Consulta nts included in the 
Appendices.  
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 ____________________________________________________________________________ 
 **************************************************************************** 
 
             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
             Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 
                          2003,1985,1981 HYDROLOGY MANUAL 
          (c) Copyright 1982-2010 Advanced Engineering Software (aes) 
              Ver. 17.0 Release Date: 07/01/2010  License ID 1630 
 
                            Analysis prepared by: 
 
                             Alidade Engineering                              
                             41743 Enterprise Circle North, Suite 209                        
                             Temecula, CA  92590                             
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * AUTOZONE                                                                 * 
 * 100-YEAR STORM EVENT                                                     * 
 * BASIN B                                                                  * 
  ************************************************************************** 
 
   FILE NAME: D16202B.DAT                                        
   TIME/DATE OF STUDY: 09:38 10/03/2017 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ---------------------------------------------------------------------------- 
   2003 SAN DIEGO MANUAL CRITERIA 
 
   USER SPECIFIED STORM EVENT(YEAR) = 100.00 
   6-HOUR DURATION PRECIPITATION (INCHES) =   3.700 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   6.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 
   NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0313 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.00 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S) 
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    200.00 TO NODE    201.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
   *USER SPECIFIED(SUBAREA): 
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   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .5500 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    24.00 
   UPSTREAM ELEVATION(FEET) =   1315.69 
   DOWNSTREAM ELEVATION(FEET) =   1315.08 
   ELEVATION DIFFERENCE(FEET) =      0.61 
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    3.554 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  9.749 
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
   SUBAREA RUNOFF(CFS) =      0.02 
   TOTAL AREA(ACRES) =      0.003   TOTAL RUNOFF(CFS) =      0.02 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        0.0  TC(MIN.) =      3.55 
   PEAK FLOW RATE(CFS)   =       0.02 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
 
 Flows to Tractor Supply site.  Sixty-three square feet of the landscaped area 
already drained to the Tractor Supply site in the existing condition due to 
offsite grading performed as part of the Tractor Supply grading and 
improvements.   
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 ____________________________________________________________________________ 
 **************************************************************************** 
 
             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
             Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 
                          2003,1985,1981 HYDROLOGY MANUAL 
          (c) Copyright 1982-2010 Advanced Engineering Software (aes) 
              Ver. 17.0 Release Date: 07/01/2010  License ID 1630 
 
                            Analysis prepared by: 
 
                             Alidade Engineering                              
                             41743 Enterprise Circle North, Suite 209                       
                             Temecula, CA  92590                              
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * AUTOZONE                                                                 * 
 * 100-YEAR STORM EVENT                                                     * 
 * BASIN C                                                                  * 
  ************************************************************************** 
 
   FILE NAME: D16202C.DAT                                        
   TIME/DATE OF STUDY: 09:48 10/03/2017 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ---------------------------------------------------------------------------- 
   2003 SAN DIEGO MANUAL CRITERIA 
 
   USER SPECIFIED STORM EVENT(YEAR) = 100.00 
   6-HOUR DURATION PRECIPITATION (INCHES) =   3.700 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   6.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 
   NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0313 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.00 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S) 
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    300.00 TO NODE    301.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
   *USER SPECIFIED(SUBAREA): 
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   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .9000 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =     8.00 
   UPSTREAM ELEVATION(FEET) =   1310.10 
   DOWNSTREAM ELEVATION(FEET) =   1309.79 
   ELEVATION DIFFERENCE(FEET) =      0.31 
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    0.648 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  9.749 
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
   SUBAREA RUNOFF(CFS) =      0.0004 
   TOTAL AREA(ACRES) =      0.00005   TOTAL RUNOFF(CFS) =      0.0004 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        0.0  TC(MIN.) =      0.65 
   PEAK FLOW RATE(CFS)   =       0.0004 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
 
 Flows to the Tractor Supply site.   
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 ____________________________________________________________________________ 
 **************************************************************************** 
 
             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
             Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 
                          2003,1985,1981 HYDROLOGY MANUAL 
          (c) Copyright 1982-2010 Advanced Engineering Software (aes) 
              Ver. 17.0 Release Date: 07/01/2010  License ID 1630 
 
                            Analysis prepared by: 
 
                             Alidade Engineering                              
                             41743 Enterprise Circle North, Suite 209                        
                             Temecula, CA  92590                              
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * AUTOZONE                                                                 * 
 * 100-YEAR STORM EVENT                                                     * 
 * BASIN D                                                                  * 
  ************************************************************************** 
 
   FILE NAME: D16202D.DAT                                        
   TIME/DATE OF STUDY: 11:08 03/14/2018 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ---------------------------------------------------------------------------- 
   2003 SAN DIEGO MANUAL CRITERIA 
 
   USER SPECIFIED STORM EVENT(YEAR) = 100.00 
   6-HOUR DURATION PRECIPITATION (INCHES) =   3.700 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   6.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 
   NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0312 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.00 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S) 
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    400.00 TO NODE    401.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
   *USER SPECIFIED(SUBAREA): 



2 

 

   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .3800 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    43.00 
   UPSTREAM ELEVATION(FEET) =   1310.60 
   DOWNSTREAM ELEVATION(FEET) =   1307.00 
   ELEVATION DIFFERENCE(FEET) =      3.60 
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    4.186 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  9.749 
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
   SUBAREA RUNOFF(CFS) =      0.35 
   TOTAL AREA(ACRES) =      0.09   TOTAL RUNOFF(CFS) =      0.35 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        0.1  TC(MIN.) =      4.19 
   PEAK FLOW RATE(CFS)   =       0.35 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
 
 Sheet flows to Valley Center Road and gets intercepted by the existing curb 
inlet located near the northeast corner of the project site.  
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 ____________________________________________________________________________ 
 **************************************************************************** 
 
             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
             Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 
                          2003,1985,1981 HYDROLOGY MANUAL 
          (c) Copyright 1982-2010 Advanced Engineering Software (aes) 
              Ver. 17.0 Release Date: 07/01/2010  License ID 1630 
 
                            Analysis prepared by: 
 
                             Alidade Engineering                              
                             41743 Enterprise Circle North, Suite 209                         
                             Temecula, CA  92590                              
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * AUTOZONE                                                                 * 
 * 100-YEAR STORM EVENT                                                     * 
 * BASIN E                                                                  * 
  ************************************************************************** 
 
   FILE NAME: D16202E.DAT                                        
   TIME/DATE OF STUDY: 15:48 02/08/2017 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ---------------------------------------------------------------------------- 
   2003 SAN DIEGO MANUAL CRITERIA 
 
   USER SPECIFIED STORM EVENT(YEAR) = 100.00 
   6-HOUR DURATION PRECIPITATION (INCHES) =   3.700 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   8.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 
   NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0313 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.00 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S) 
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    500.00 TO NODE    501.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
   *USER SPECIFIED(SUBAREA): 
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   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .3900 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =    14.00 
   UPSTREAM ELEVATION(FEET) =   1305.55 
   DOWNSTREAM ELEVATION(FEET) =   1305.30 
   ELEVATION DIFFERENCE(FEET) =      0.25 
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    3.942 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  9.749 
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
   SUBAREA RUNOFF(CFS) =      0.06 
   TOTAL AREA(ACRES) =      0.02   TOTAL RUNOFF(CFS) =      0.06 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        0.0  TC(MIN.) =      3.94 
   PEAK FLOW RATE(CFS)   =       0.06 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
 
 Sheet flows to Valley Center Road.  Gets intercepted by the existing curb 
inlet located near the northeast corner of the project site. 
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 __________________________________________________ __________________________ 
 ************************************************** ************************** 
 
             RATIONAL METHOD HYDROLOGY COMPUTER PRO GRAM PACKAGE 
             Reference: SAN DIEGO COUNTY FLOOD CONT ROL DISTRICT 
                          2003,1985,1981 HYDROLOGY MANUAL 
          (c) Copyright 1982-2010 Advanced Engineer ing Software (aes) 
              Ver. 17.0 Release Date: 07/01/2010  L icense ID 1630 
 
                            Analysis prepared by: 
 
                             Alidade Engineering                              
                             41743 Enterprise Circl e North, Suite 209                          
                             Temecula, CA  92590                              
 
  ************************** DESCRIPTION OF STUDY * ************************* 
 * AUTOZONE                                                                 * 
 * 100-YEAR STORM EVENT                                                     * 
 * BASIN F (REVISED GRADING AT BACK OF AUTOZONE)                            * 
  ************************************************* ************************* 
 
   FILE NAME: D16202F.DAT                                        
   TIME/DATE OF STUDY: 11:18 03/14/2018 
 -------------------------------------------------- -------------------------- 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INF ORMATION: 
 -------------------------------------------------- -------------------------- 
   2003 SAN DIEGO MANUAL CRITERIA 
 
   USER SPECIFIED STORM EVENT(YEAR) = 100.00 
   6-HOUR DURATION PRECIPITATION (INCHES) =   3.700  
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   6.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE F OR FRICTION SLOPE = 0.95 
   SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR R ATIONAL METHOD 
   NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FO R CONFLUENCE ANALYSIS 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFL OW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  G UTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0312 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.00 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT /S) 
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    600.00 TO NODE    601. 00 IS CODE =  21 
 -------------------------------------------------- -------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<< << 
 ================================================== ========================== 
   *USER SPECIFIED(SUBAREA): 
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   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIEN T = .4100 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   122.00 
   UPSTREAM ELEVATION(FEET) =   1340.00 
   DOWNSTREAM ELEVATION(FEET) =   1330.00 
   ELEVATION DIFFERENCE(FEET) =     10.00 
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    6.160 
   WARNING: INITIAL SUBAREA FLOW PATH LENGTH IS GRE ATER THAN 
            THE MAXIMUM OVERLAND FLOW LENGTH =   10 0.00 
            (Reference: Table 3-1B of Hydrology Man ual) 
            THE MAXIMUM OVERLAND FLOW LENGTH IS USE D IN Tc CALCULATION! 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  8.521  
   SUBAREA RUNOFF(CFS) =      0.27 
   TOTAL AREA(ACRES) =      0.08   TOTAL RUNOFF(CFS ) =      0.27 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    601.00 TO NODE    602. 00 IS CODE =  51 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)< <<<< 
 ================================================== ========================== 
   ELEVATION DATA: UPSTREAM(FEET) =   1330.00  DOWN STREAM(FEET) =   1316.50 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   233.00   C HANNEL SLOPE =  0.0579 
   CHANNEL BASE(FEET) =   10.00   "Z" FACTOR =  50. 000 
   MANNING'S FACTOR = 0.035   MAXIMUM DEPTH(FEET) =    1.00 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  6.495  
   *USER SPECIFIED(SUBAREA): 
   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIEN T = .4100 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =        0.73 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/ SEC.) =   1.20 
   AVERAGE FLOW DEPTH(FEET) =   0.05   TRAVEL TIME( MIN.) =   3.22 
   Tc(MIN.) =    9.38 
   SUBAREA AREA(ACRES) =     0.33       SUBAREA RUN OFF(CFS) =    0.89 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.410 
   TOTAL AREA(ACRES) =        0.4         PEAK FLOW  RATE(CFS) =       1.10 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.06   FLOW VELOCITY(FEET/SEC.) =    1.30 
   LONGEST FLOWPATH FROM NODE    600.00 TO NODE    602.00 =     355.00 FEET. 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    602.00 TO NODE    603. 00 IS CODE =  51 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)< <<<< 
 ================================================== ========================== 
   ELEVATION DATA: UPSTREAM(FEET) =   1316.50  DOWN STREAM(FEET) =   1307.10 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   226.00   C HANNEL SLOPE =  0.0416 
   CHANNEL BASE(FEET) =   10.00   "Z" FACTOR =  50. 000 
   MANNING'S FACTOR = 0.035   MAXIMUM DEPTH(FEET) =    1.00 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.542  
   *USER SPECIFIED(SUBAREA): 
   RESIDENTIAL (1. DU/AC OR LESS) RUNOFF COEFFICIEN T = .3500 



3 

 

   S.C.S. CURVE NUMBER (AMC II) =   0 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =        1.79 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/ SEC.) =   1.44 
   AVERAGE FLOW DEPTH(FEET) =   0.09   TRAVEL TIME( MIN.) =   2.62 
   Tc(MIN.) =   12.00 
   SUBAREA AREA(ACRES) =     0.71       SUBAREA RUN OFF(CFS) =    1.38 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.372 
   TOTAL AREA(ACRES) =        1.1         PEAK FLOW  RATE(CFS) =       2.32 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.10   FLOW VELOCITY(FEET/SEC.) =    1.50 
   LONGEST FLOWPATH FROM NODE    600.00 TO NODE    603.00 =     581.00 FEET. 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    603.00 TO NODE    604. 00 IS CODE =  51 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)< <<<< 
 ================================================== ========================== 
   ELEVATION DATA: UPSTREAM(FEET) =   1307.10  DOWN STREAM(FEET) =   1306.20 
   CHANNEL LENGTH THRU SUBAREA(FEET) =    19.00   C HANNEL SLOPE =  0.0474 
   CHANNEL BASE(FEET) =    2.00   "Z" FACTOR =   2. 000 
   MANNING'S FACTOR = 0.035   MAXIMUM DEPTH(FEET) =    2.00 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.514  
   *USER SPECIFIED(SUBAREA): 
   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .3700 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =        2.37 
   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/ SEC.) =   3.34 
   AVERAGE FLOW DEPTH(FEET) =   0.28   TRAVEL TIME( MIN.) =   0.09 
   Tc(MIN.) =   12.10 
   SUBAREA AREA(ACRES) =     0.05       SUBAREA RUN OFF(CFS) =    0.10 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.372 
   TOTAL AREA(ACRES) =        1.2         PEAK FLOW  RATE(CFS) =       2.41 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.28   FLOW VELOCITY(FEET/SEC.) =    3.37 
   LONGEST FLOWPATH FROM NODE    600.00 TO NODE    604.00 =     600.00 FEET. 
 
 ************************************************** ************************** 
   FLOW PROCESS FROM NODE    604.00 TO NODE    108. 00 IS CODE =  51 
 -------------------------------------------------- -------------------------- 
   >>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<< 
   >>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)< <<<< 
 ================================================== ========================== 
   ELEVATION DATA: UPSTREAM(FEET) =   1306.20  DOWN STREAM(FEET) =   1303.00 
   CHANNEL LENGTH THRU SUBAREA(FEET) =   194.00   C HANNEL SLOPE =  0.0165 
   CHANNEL BASE(FEET) =    2.00   "Z" FACTOR =   2. 000 
   MANNING'S FACTOR = 0.035   MAXIMUM DEPTH(FEET) =    2.00 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  5.143  
   *USER SPECIFIED(SUBAREA): 
   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .3500 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =        2.45 
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   TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/ SEC.) =   2.34 
   AVERAGE FLOW DEPTH(FEET) =   0.38   TRAVEL TIME( MIN.) =   1.38 
   Tc(MIN.) =   13.48 
   SUBAREA AREA(ACRES) =     0.04       SUBAREA RUN OFF(CFS) =    0.07 
   AREA-AVERAGE RUNOFF COEFFICIENT =  0.371 
   TOTAL AREA(ACRES) =        1.2         PEAK FLOW  RATE(CFS) =       2.41 
 
   END OF SUBAREA CHANNEL FLOW HYDRAULICS: 
   DEPTH(FEET) =  0.38   FLOW VELOCITY(FEET/SEC.) =    2.32 
   LONGEST FLOWPATH FROM NODE    600.00 TO NODE    108.00 =     794.00 FEET. 
 ================================================== ========================== 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        1.2  TC(MIN.) =     13.48 
   PEAK FLOW RATE(CFS)   =       2.41 
 ================================================== ========================== 
 ================================================== ========================== 
   END OF RATIONAL METHOD ANALYSIS 
 
 Drains to existing catch basin (Node 108) that was  installed with the widening 
of Valley Center Road and confluences with the miti gated runoff from the 
AutoZone underground storage at eh 24” RCP storm dr ain stub that connects to 
the public storm drain system in Valley Center Road .   



1 

 

 ____________________________________________________________________________ 
 **************************************************************************** 
 
             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
             Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT 
                          2003,1985,1981 HYDROLOGY MANUAL 
          (c) Copyright 1982-2010 Advanced Engineering Software (aes) 
              Ver. 17.0 Release Date: 07/01/2010  License ID 1630 
 
                            Analysis prepared by: 
 
                             Alidade Engineering                              
                             41743 Enterprise Circle North, Suite 209                        
                             Temecula, CA  92590                             
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * AUTOZONE                                                                 * 
 * 100-YEAR STORM EVENT                                                     * 
 * BASIN G                                                                  * 
  ************************************************************************** 
 
   FILE NAME: D16202G.DAT                                        
   TIME/DATE OF STUDY: 10:19 10/03/2017 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ---------------------------------------------------------------------------- 
   2003 SAN DIEGO MANUAL CRITERIA 
 
   USER SPECIFIED STORM EVENT(YEAR) = 100.00 
   6-HOUR DURATION PRECIPITATION (INCHES) =   3.700 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   6.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 
   NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0313 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.00 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S) 
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    700.00 TO NODE    701.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 
   *USER SPECIFIED(SUBAREA): 
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   GENERAL COMMERCIAL RUNOFF COEFFICIENT = .3500 
   S.C.S. CURVE NUMBER (AMC II) =   0 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =     1.00 
   UPSTREAM ELEVATION(FEET) =   1317.11 
   DOWNSTREAM ELEVATION(FEET) =   1317.10 
   ELEVATION DIFFERENCE(FEET) =      0.01 
   SUBAREA OVERLAND TIME OF FLOW(MIN.) =    1.350 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  9.749 
   NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE. 
   SUBAREA RUNOFF(CFS) =      0.01 
   TOTAL AREA(ACRES) =      0.004   TOTAL RUNOFF(CFS) =      0.01 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        0.0  TC(MIN.) =      1.35 
   PEAK FLOW RATE(CFS)   =       0.01 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
 
 This basin sheet flows to the Tractor Supply property in both the existing and 
proposed conditions.   
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CHAPTER 1 ‐ EXECUTIVE SUMMARY 

 
1.1 ‐ Introduction 
 
The Autozone Valley  Center  project  site  is  located  in Valley  Center,  on  the west  side  of 
Valley Center Road, approximately one mile south of the intersection with Lilac Road.  
 
The project site drains to one (1) Points of Compliance (POC) or Point of Discharge (POD), 
POC‐1 is located on the north‐east corner on Valley Center Drive. 
 
Per  the  “Drainage  Study  for  Autozone”  by  Alidade  Engineering,  dated  October  2017, 
modified rational method hydrologic analysis has been undertaken for the project site. 
 
This study performs a modified‐puls detention  routing analysis using developed condition 
100‐year  peak  flowrates  from  the  development  to  one  POC  using  peak  flow  hydrology 
determined within the aforementioned drainage study. 
 
Treatment of storm water runoff  from  the site has been addressed  in a separate report  ‐ 
the  “Storm  Water  Quality  Management  Plan  for  Autozone”  by  Alidade  Engineering.  
Hydromodification (HMP) analysis has been presented within the “Technical Memorandum: 
SWMM Modeling for Autozone”, dated April, 2018 by REC‐Consultants. 
 
Per County of San Diego drainage criteria, the Modified Rational Method should be used to 
determine  peak  design  flowrates  when  the  contributing  drainage  area  is  less  than  1.0 
square mile. 
 
Methodology used for the computation of hydrographs  is consistent with criteria set forth 
in the “2003 County of San Diego Drainage Design Manual.”  A more detailed explanation of 
methodology used for this analysis is listed in Chapter 2 of this report. 
 
Hydraulic Modified‐Puls detention basin  routing of  the aforementioned modified  rational 
method  hydrology  was  performed  using  the  Army  Corps  of  Engineers  HEC‐HMS  4.2.1 
software.   Hydrographs were  generated  using  the  RatHydro  program  developed  by  Rick 
Engineering Company. 
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1.2 – Summary of Existing Conditions 
 
In  current  existing  conditions,  runoff  from  the  project  site  discharges  to  one  (1)  POC, 
located to the north east of the project site. The project site is currently undeveloped.  
 
Per  the  “Drainage  Study  for Autozone” by Alidade  Engineering, dated October  2017,  the 
pre‐developed peak flow is provided in Table 1: 
 

 
TABLE 1 – SUMMARY OF EXISTING CONDITIONS 100‐YEAR EVENT FLOWS 

 

Discharge Location 
Drainage Area 

(Ac) 

100‐Year  
Peak Flow 

(cfs) 

POC‐1  2.154  3.67 

 
 
1.3 – Summary of Developed Conditions 
 
Runoff  from  the  proposed  project  drains  to  a  treatment  train  as  follows:  first,  one  (1)  onsite 
receiving biofiltration with partial  infiltration LID‐1 collects the runoff. From there,  low‐flow runoff 
discharging the French‐drain orifice and also the excess runoff that overflows the riser structure are 
collected and conveyed to an underground system for hydromodification compliance (UG‐1), which 
is a 130 ft horizontal 48” diameter pipe. Excess of runoff is overflowed to another underground pipe 
with the same dimensions, UG‐2 (mostly used during the occurrence of very extreme events) and all 
runoff joints and is discharged in POC‐1. Some small by‐pass areas (DMAs 2 to 6) also discharge into 
the same POC‐1, but they do not drain to the LID system due to topographic constraints. It should 
be  noted  that  all  by‐passed  areas  are  either  pervious  or  impervious  satisfying  the  De‐minimis 
requirements of the BMP Manual.  

  
Per  the  “Drainage  Study  for  Autozone”  by  Alidade  Engineering  dated October  2017,  the 
post‐developed peak flows are provided in Table 2 below: 
 
 

TABLE 2 – SUMMARY OF DEVELOPED CONDITION 100‐YEAR EVENT FLOWS  
 

Discharge Location 
Drainage Area 

(Ac) 

Un‐detained  
100‐Year  
Peak Flow 

(cfs) 

POC‐1  2.157  9.17 
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One  (1)  LID  biofiltration  basin  plus  one  (1)  Underground  System  (UG‐1)  are  located  within  the 
project  site and are  responsible  for handling hydromodification  requirements  for  the project. The 
additional  underground  system  (UG‐2)  is  the  system  that  is  responsible  for  reducing  the  post 
developed  peak  flow  to  the  peak  flow  in  existing  conditions.  It  should  be  pointed  out  that  in 
developed conditions, the biofiltration with partial infiltration basin, and both underground systems 
will have a discharge structure with orifices, slots and/or weir, as defined in Table 3.  
 
All flows will be either by‐passed or discharged from the basins via the outlet structure or infiltrate 
through  the  base  of  the  facility  to  the  receiving  amended  soil  and  low  flow  orifice.  The  riser 
structure  will  act  as  a  spillway  such  that  peak  flows  can  be  safely  discharged  to  the  receiving 
underground systems and from there to the storm drain system in Valley Center Road, representing 
POC‐1.  
 
In  regards  to  the  biofiltration  basin with  partial  infiltration,  beneath  the  basins’  invert  lays  the 
proposed LID biofiltration portion of the drainage facility. This portion of the basin  is comprised of 
an 18‐inch layer of amended soil (a highly sandy, organic rich composite with an infiltration capacity 
of at  least 5  inches/hr) and a  layer of gravel. The basins will be unlined to allow partial  infiltration, 
but lateral impervious liners will prevent lateral infiltration (basin is unlined at the bottom, but lined 
along the walls due to geotechnical safety concerns). 
 
Additionally, an underground horizontal storage pipe (UG‐1) will be located in POC‐1 to help comply 
with the hydromodification requirements. The 4 feet diameter pipe will be 130 feet in length. At the 
downstream  end  of  the  pipe  a  riser  structure  with  slots  will  control  the  discharge  to  meet 
hydromodification  requirements  and  emergency weir will  safely  discharge  excessive  flows  into  a 
second underground pipe (UG‐2). This second system only discharges thru a 3” orifice to control the 
peak flow during the occurrence of an extreme event; this is the system that controls the Q100 event. 
 
One  (1) BMP biofiltration with partial  infiltration basin  (LD‐1) and an underground 48” horizontal 
storage  pipe  (UG‐1)  are  proposed  for  hydromodification  conformance  for  the  project  site,  in 
addition to an emergency underground pipe  (UG‐2) mostly used  for extreme events. Tables 3 & 4 
illustrate  the dimensions  required  for HMP  compliance  according  to  the  SWMM model  that was 
undertaken for the project. 

 
TABLE 3 – SUMMARY OF BIOFILTRATION / PARTIAL INFILTRATION BMP 

 

BMP 

DIMENSIONS 

BMP 
Area(1), 
(ft2) 

Low Flow 
Orif. on gravel 

layer (in) 

Gravel 
Depth 
(in)(2) 

Depth to Riser 
Invert (ft)(3) 

Weir Perimeter 
Length(3) (ft) 

Total Surface 
Depth(4) (ft) 

LID‐1  1,089  1.25”  18”  1.00’  8  2.00’ 
(1): Area of amended soil = area of gravel layer
(2): Filter layer (3” sand + 3” pea gravel) included here. Also included 3” of gravel below invert of LID orifice. 
(3): Riser is at 12” above mulch, which is 3” above amended soil. The equivalent depth of ponding (considering 
mulch porosity of 0.4 and change in area with elevation) is 13.93”, which is the depth to be included in model. 
(4): 2 ft = 3” of mulch + 12” to reach invert of riser + 9” of free board over riser invert to discharge peak flows. 
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TABLE 4 – SUMMARY OF OUTLET STRUCTURE DETAILS AT UNDERGROUND SYSTEMS: 

 

UNDERGROUND PIPE SYSTEM OUTLET STRUCTURE (See Attachment 5 for configuration) 

Outlet 

Bottom Orifice  Lower Slot(1)  Weir 

#  of orifices and 
Diameter (in) 

Elev. 
(ft) 

width 
(in) 

height 
(in) 

Invert 
Elev. (in) 

Width (ft)  Elev. (ft)

UG‐1  2 orifices, 5/8” each  0.00(1)  16  1.5  32  6.00  3.50 

UG‐2  1 orifice, 3”(2)  0.00  n/a  n/a  n/a  n/a  n/a 

     Notes: 
(1) Slot and orifices on UG‐1 will be placed in a wall located at distribution box to control outlet 

peak to discharge pipe system. Weir will discharge to UG‐2. 
(2) Orifice in UG‐2 to be placed in a plate upstream of discharge pipe to control UG‐2 discharges 

 
 

The developed condition peak  flows calculated using modified rational method were then 
routed through the biofiltration and  two (2) underground detention facilities on the project 
site  in HEC‐HMS.    It must  be  noted  that  the  LID BMP Basin was  assumed  full  up  to  the 
emergency weir. This was done as the volume below the weir  is considered Water Quality 
volume and only the volume above the weir was used for Q100 routing. As a consequence 
the HEC‐HMS model only  accounts  for  volume  above  the weir  for  the  routing.  The HMS 
Modified‐Puls results are summarized in Table 5. 
 

 
TABLE 5 – SUMMARY OF OFFSITE DETENTION BASIN ROUTING 

 

POC 
100‐Year Peak 
Unrouted (cfs) 

100‐Year Peak 
routed (cfs) 

POC‐1  9.17  3.59 

 
 
Input  hydrographs  for  the  HMS  analysis  were  generated  using  the  RatHydro  program 
developed  by  Rick  Engineering  Company  and  are  provided  Chapter  3  of  this  report.    To 
ensure accuracy, time steps of 1 minute intervals were inputted within the HMS model such 
that an accurate routing analysis could be undertaken. 
 
Rational method  hydrographs,  stage‐storage,  stage‐discharge  relationships  and HEC‐HMS 
model output is provided in Chapter 3 of this report. 
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1.4 ‐ Summary of Results 
 
Table 6 below summarizes developed and existing condition drainage areas and  resultant 
100‐year peak  flow rates at the POC discharge  locations  from the Autozone Valley Center 
site.   
 

TABLE 6 – SUMMARY OF PEAK FLOWS 
 

Discharge Location  Drainage Area (Ac) 
100 Year Peak Discharge 

(cfs) 

POC‐1 
 

‐Existing Condition 

‐Developed Condition 

 
 
 

 2.154 

 2.157 

 
 
 

 3.67 

 3.59 

Difference  +0.003  ‐0.08 

 
As  shown  in  the  above  table,  the  development  of  the  proposed Autozone Valley Center 
project site will result on an equal amount of peak flow discharged from the project site in 
both existing and proposed conditions.  
 
All developed runoff will receive water quality treatment in accordance with the site specific 
SWMP.    Additionally,  the  POC  is  HMP  compliant  as  analyzed  in  the  Hydromodification 
Technical Memo. 
 
1.5 ‐ References 
 
County of San Diego Design Hydrology Manual, June 2003 
 
“Storm Water Quality Management Plan for Autozone”, Alidade Engineering, April 2018.   
 

“Technical Memorandum: SWMM Modeling for Autozone”, REC Consultants, April 2018. 
 
“Drainage Study for Autozone”, Alidade Engineering, October 2017.   
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CHAPTER 3 

 
MODIFIED‐PULS DETENTION ROUTING 

 
3.1 – Rational Method Hydrographs 



RATIONAL METHOD HYDROGRAPH PROGRAM

COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY

RUN DATE 3/30/2018

HYDROGRAPH FILE NAME Text1

TIME OF CONCENTRATION 5 MIN.

6 HOUR RAINFALL 3.7 INCHES

BASIN AREA 0.842 ACRES

RUNOFF COEFFICIENT 0.777

PEAK DISCHARGE 6.38 CFS
TIME (MIN) = 0 DISCHARGE (CFS) = 0 TIME (MIN) = 185 DISCHARGE (CFS) = 0.4

TIME (MIN) = 5 DISCHARGE (CFS) = 0.1 TIME (MIN) = 190 DISCHARGE (CFS) = 0.4

TIME (MIN) = 10 DISCHARGE (CFS) = 0.1 TIME (MIN) = 195 DISCHARGE (CFS) = 0.4

TIME (MIN) = 15 DISCHARGE (CFS) = 0.1 TIME (MIN) = 200 DISCHARGE (CFS) = 0.4

TIME (MIN) = 20 DISCHARGE (CFS) = 0.1 TIME (MIN) = 205 DISCHARGE (CFS) = 0.5

TIME (MIN) = 25 DISCHARGE (CFS) = 0.2 TIME (MIN) = 210 DISCHARGE (CFS) = 0.5

TIME (MIN) = 30 DISCHARGE (CFS) = 0.2 TIME (MIN) = 215 DISCHARGE (CFS) = 0.6

TIME (MIN) = 35 DISCHARGE (CFS) = 0.2 TIME (MIN) = 220 DISCHARGE (CFS) = 0.6

TIME (MIN) = 40 DISCHARGE (CFS) = 0.2 TIME (MIN) = 225 DISCHARGE (CFS) = 0.8

TIME (MIN) = 45 DISCHARGE (CFS) = 0.2 TIME (MIN) = 230 DISCHARGE (CFS) = 0.9

TIME (MIN) = 50 DISCHARGE (CFS) = 0.2 TIME (MIN) = 235 DISCHARGE (CFS) = 1.3

TIME (MIN) = 55 DISCHARGE (CFS) = 0.2 TIME (MIN) = 240 DISCHARGE (CFS) = 1.8

TIME (MIN) = 60 DISCHARGE (CFS) = 0.2 TIME (MIN) = 245 DISCHARGE (CFS) = 6.38

TIME (MIN) = 65 DISCHARGE (CFS) = 0.2 TIME (MIN) = 250 DISCHARGE (CFS) = 1

TIME (MIN) = 70 DISCHARGE (CFS) = 0.2 TIME (MIN) = 255 DISCHARGE (CFS) = 0.7

TIME (MIN) = 75 DISCHARGE (CFS) = 0.2 TIME (MIN) = 260 DISCHARGE (CFS) = 0.5

TIME (MIN) = 80 DISCHARGE (CFS) = 0.2 TIME (MIN) = 265 DISCHARGE (CFS) = 0.4

TIME (MIN) = 85 DISCHARGE (CFS) = 0.2 TIME (MIN) = 270 DISCHARGE (CFS) = 0.4

TIME (MIN) = 90 DISCHARGE (CFS) = 0.2 TIME (MIN) = 275 DISCHARGE (CFS) = 0.3

TIME (MIN) = 95 DISCHARGE (CFS) = 0.2 TIME (MIN) = 280 DISCHARGE (CFS) = 0.3

TIME (MIN) = 100 DISCHARGE (CFS) = 0.2 TIME (MIN) = 285 DISCHARGE (CFS) = 0.3

TIME (MIN) = 105 DISCHARGE (CFS) = 0.2 TIME (MIN) = 290 DISCHARGE (CFS) = 0.3

TIME (MIN) = 110 DISCHARGE (CFS) = 0.2 TIME (MIN) = 295 DISCHARGE (CFS) = 0.2

TIME (MIN) = 115 DISCHARGE (CFS) = 0.2 TIME (MIN) = 300 DISCHARGE (CFS) = 0.2

TIME (MIN) = 120 DISCHARGE (CFS) = 0.2 TIME (MIN) = 305 DISCHARGE (CFS) = 0.2

TIME (MIN) = 125 DISCHARGE (CFS) = 0.2 TIME (MIN) = 310 DISCHARGE (CFS) = 0.2

TIME (MIN) = 130 DISCHARGE (CFS) = 0.2 TIME (MIN) = 315 DISCHARGE (CFS) = 0.2

TIME (MIN) = 135 DISCHARGE (CFS) = 0.2 TIME (MIN) = 320 DISCHARGE (CFS) = 0.2

TIME (MIN) = 140 DISCHARGE (CFS) = 0.2 TIME (MIN) = 325 DISCHARGE (CFS) = 0.2

TIME (MIN) = 145 DISCHARGE (CFS) = 0.3 TIME (MIN) = 330 DISCHARGE (CFS) = 0.2

TIME (MIN) = 150 DISCHARGE (CFS) = 0.3 TIME (MIN) = 335 DISCHARGE (CFS) = 0.2

TIME (MIN) = 155 DISCHARGE (CFS) = 0.3 TIME (MIN) = 340 DISCHARGE (CFS) = 0.2

TIME (MIN) = 160 DISCHARGE (CFS) = 0.3 TIME (MIN) = 345 DISCHARGE (CFS) = 0.2

TIME (MIN) = 165 DISCHARGE (CFS) = 0.3 TIME (MIN) = 350 DISCHARGE (CFS) = 0.2

TIME (MIN) = 170 DISCHARGE (CFS) = 0.3 TIME (MIN) = 355 DISCHARGE (CFS) = 0.2

TIME (MIN) = 175 DISCHARGE (CFS) = 0.3 TIME (MIN) = 360 DISCHARGE (CFS) = 0.1

TIME (MIN) = 180 DISCHARGE (CFS) = 0.3 TIME (MIN) = 365 DISCHARGE (CFS) = 0



RATIONAL METHOD HYDROGRAPH PROGRAM

COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY

RUN DATE 3/30/2018

HYDROGRAPH FILE NAME Text1

TIME OF CONCENTRATION 5 MIN.

6 HOUR RAINFALL 3.7 INCHES

BASIN AREA 0.101 ACRES

RUNOFF COEFFICIENT 0.384

PEAK DISCHARGE 0.38 CFS

TIME (MIN) = 0 DISCHARGE (CFS) = 0 TIME (MIN) = 185 DISCHARGE (CFS) = 0

TIME (MIN) = 5 DISCHARGE (CFS) = 0 TIME (MIN) = 190 DISCHARGE (CFS) = 0

TIME (MIN) = 10 DISCHARGE (CFS) = 0 TIME (MIN) = 195 DISCHARGE (CFS) = 0

TIME (MIN) = 15 DISCHARGE (CFS) = 0 TIME (MIN) = 200 DISCHARGE (CFS) = 0

TIME (MIN) = 20 DISCHARGE (CFS) = 0 TIME (MIN) = 205 DISCHARGE (CFS) = 0

TIME (MIN) = 25 DISCHARGE (CFS) = 0 TIME (MIN) = 210 DISCHARGE (CFS) = 0

TIME (MIN) = 30 DISCHARGE (CFS) = 0 TIME (MIN) = 215 DISCHARGE (CFS) = 0

TIME (MIN) = 35 DISCHARGE (CFS) = 0 TIME (MIN) = 220 DISCHARGE (CFS) = 0

TIME (MIN) = 40 DISCHARGE (CFS) = 0 TIME (MIN) = 225 DISCHARGE (CFS) = 0

TIME (MIN) = 45 DISCHARGE (CFS) = 0 TIME (MIN) = 230 DISCHARGE (CFS) = 0.1

TIME (MIN) = 50 DISCHARGE (CFS) = 0 TIME (MIN) = 235 DISCHARGE (CFS) = 0.1

TIME (MIN) = 55 DISCHARGE (CFS) = 0 TIME (MIN) = 240 DISCHARGE (CFS) = 0.1

TIME (MIN) = 60 DISCHARGE (CFS) = 0 TIME (MIN) = 245 DISCHARGE (CFS) = 0.38

TIME (MIN) = 65 DISCHARGE (CFS) = 0 TIME (MIN) = 250 DISCHARGE (CFS) = 0.1

TIME (MIN) = 70 DISCHARGE (CFS) = 0 TIME (MIN) = 255 DISCHARGE (CFS) = 0

TIME (MIN) = 75 DISCHARGE (CFS) = 0 TIME (MIN) = 260 DISCHARGE (CFS) = 0

TIME (MIN) = 80 DISCHARGE (CFS) = 0 TIME (MIN) = 265 DISCHARGE (CFS) = 0

TIME (MIN) = 85 DISCHARGE (CFS) = 0 TIME (MIN) = 270 DISCHARGE (CFS) = 0

TIME (MIN) = 90 DISCHARGE (CFS) = 0 TIME (MIN) = 275 DISCHARGE (CFS) = 0

TIME (MIN) = 95 DISCHARGE (CFS) = 0 TIME (MIN) = 280 DISCHARGE (CFS) = 0

TIME (MIN) = 100 DISCHARGE (CFS) = 0 TIME (MIN) = 285 DISCHARGE (CFS) = 0

TIME (MIN) = 105 DISCHARGE (CFS) = 0 TIME (MIN) = 290 DISCHARGE (CFS) = 0

TIME (MIN) = 110 DISCHARGE (CFS) = 0 TIME (MIN) = 295 DISCHARGE (CFS) = 0

TIME (MIN) = 115 DISCHARGE (CFS) = 0 TIME (MIN) = 300 DISCHARGE (CFS) = 0

TIME (MIN) = 120 DISCHARGE (CFS) = 0 TIME (MIN) = 305 DISCHARGE (CFS) = 0

TIME (MIN) = 125 DISCHARGE (CFS) = 0 TIME (MIN) = 310 DISCHARGE (CFS) = 0

TIME (MIN) = 130 DISCHARGE (CFS) = 0 TIME (MIN) = 315 DISCHARGE (CFS) = 0

TIME (MIN) = 135 DISCHARGE (CFS) = 0 TIME (MIN) = 320 DISCHARGE (CFS) = 0

TIME (MIN) = 140 DISCHARGE (CFS) = 0 TIME (MIN) = 325 DISCHARGE (CFS) = 0

TIME (MIN) = 145 DISCHARGE (CFS) = 0 TIME (MIN) = 330 DISCHARGE (CFS) = 0

TIME (MIN) = 150 DISCHARGE (CFS) = 0 TIME (MIN) = 335 DISCHARGE (CFS) = 0

TIME (MIN) = 155 DISCHARGE (CFS) = 0 TIME (MIN) = 340 DISCHARGE (CFS) = 0

TIME (MIN) = 160 DISCHARGE (CFS) = 0 TIME (MIN) = 345 DISCHARGE (CFS) = 0

TIME (MIN) = 165 DISCHARGE (CFS) = 0 TIME (MIN) = 350 DISCHARGE (CFS) = 0

TIME (MIN) = 170 DISCHARGE (CFS) = 0 TIME (MIN) = 355 DISCHARGE (CFS) = 0

TIME (MIN) = 175 DISCHARGE (CFS) = 0 TIME (MIN) = 360 DISCHARGE (CFS) = 0

TIME (MIN) = 180 DISCHARGE (CFS) = 0 TIME (MIN) = 365 DISCHARGE (CFS) = 0



RATIONAL METHOD HYDROGRAPH PROGRAM

COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY

RUN DATE 3/30/2018

HYDROGRAPH FILE NAME Text1

TIME OF CONCENTRATION 13 MIN.

6 HOUR RAINFALL 3.7 INCHES

BASIN AREA 1.214 ACRES

RUNOFF COEFFICIENT 0.386

PEAK DISCHARGE 2.41 CFS

TIME (MIN) = 0 DISCHARGE (CFS) = 0

TIME (MIN) = 13 DISCHARGE (CFS) = 0

TIME (MIN) = 26 DISCHARGE (CFS) = 0.1

TIME (MIN) = 39 DISCHARGE (CFS) = 0.1

TIME (MIN) = 52 DISCHARGE (CFS) = 0.1

TIME (MIN) = 65 DISCHARGE (CFS) = 0.1

TIME (MIN) = 78 DISCHARGE (CFS) = 0.1

TIME (MIN) = 91 DISCHARGE (CFS) = 0.1

TIME (MIN) = 104 DISCHARGE (CFS) = 0.1

TIME (MIN) = 117 DISCHARGE (CFS) = 0.1

TIME (MIN) = 130 DISCHARGE (CFS) = 0.2

TIME (MIN) = 143 DISCHARGE (CFS) = 0.2

TIME (MIN) = 156 DISCHARGE (CFS) = 0.2

TIME (MIN) = 169 DISCHARGE (CFS) = 0.2

TIME (MIN) = 182 DISCHARGE (CFS) = 0.2

TIME (MIN) = 195 DISCHARGE (CFS) = 0.2

TIME (MIN) = 208 DISCHARGE (CFS) = 0.3

TIME (MIN) = 221 DISCHARGE (CFS) = 0.3

TIME (MIN) = 234 DISCHARGE (CFS) = 0.5

TIME (MIN) = 247 DISCHARGE (CFS) = 0.7

TIME (MIN) = 260 DISCHARGE (CFS) = 2.41

TIME (MIN) = 273 DISCHARGE (CFS) = 0.4

TIME (MIN) = 286 DISCHARGE (CFS) = 0.3

TIME (MIN) = 299 DISCHARGE (CFS) = 0.2

TIME (MIN) = 312 DISCHARGE (CFS) = 0.2

TIME (MIN) = 325 DISCHARGE (CFS) = 0.1

TIME (MIN) = 338 DISCHARGE (CFS) = 0.1

TIME (MIN) = 351 DISCHARGE (CFS) = 0.1

TIME (MIN) = 364 DISCHARGE (CFS) = 0.1

TIME (MIN) = 377 DISCHARGE (CFS) = 0



Autozone Valley Center 
Q100 Routing Analysis 

CHAPTER 3 
 

MODIFIED‐PULS DETENTION ROUTING 
 

3.2 – Stage Storage Discharge Relationships 
 

 



 

DISCHARGE EQUATIONS 

1) Weir: 

ܳௐ ൌ	ܥௐ  ܮ   ଷ/ଶܪ                 (1) 

 

2) Slot: 

As an orifice:  ܳ௦ ൌ ௦ܤ  ݄௦  ܿ  ට2݃ ቀܪ െ
ೞ
ଶ
ቁ          (2.a) 

As a weir:  ܳ௦ ൌ ௐܥ  ௦ܤ   ଷ/ଶܪ             (2.b) 

For  H  >  hs  slot works  as weir  until  orifice  equation  provides  a  smaller  discharge.    The  elevation  such  that 

equation (2.a) = equation (2.b) is the elevation at which the behavior changes from weir to orifice. 

3) Vertical Orifices 

 

As an orifice:   ܳ ൌ 0.25  ଶܦߨ  ܿ  ට2݃ ቀܪ െ


ଶ
ቁ          (3.a) 

As a weir:  Critical depth and geometric family of circular sector must be solved to determined Q as a function of 

H: 

ܳை
ଶ

݃
ൌ
ଷܣ

ܶ
; ܪ			 ൌ ݕ	 

ܣ
2  ܶ

; 	 ܶ ൌ 2ඥݕሺܦ െ ;	ሻݕ ܣ			 ൌ 	
ଶܦ

8
ሾߙ െ  		;	ሻሿߙሺ݊݅ݏ

ݕ ൌ 	


ଶ
ሾ1 െ ሺ0.5݊݅ݏ    ሻሿߙ             (3.b.1, 3.b.2, 3.b.3, 3.b.4 and 3.b.5) 

There is a value of H (approximately H = 110% D) from which orifices no longer work as weirs as critical depth is 

not  possible  at  the  entrance  of  the  orifice.  This  value  of H  is  obtained  equaling  the  discharge  using  critical 

equations and equations (3.b). 

A mathematical model is prepared with the previous equations depending on the type o discharge. 

The following are the variables used above: 

QW, Qs, QO = Discharge of weir, slot or orifice (cfs) 

CW, cg : Coefficients of discharge of weir (typically 3.1) and orifice (0.61 to 0.62) 

L, Bs, D, hs : Length of weir, width of slot, diameter of orifice and height of slot, respectively;  (ft) 

H: Level of water in the pond over the invert of slot, weir or orifice (ft) 

Acr, Tcr, ycr, αcr: Critical variables for circular sector: area (sq‐ft), top width (ft), critical depth (ft), and angle to the center, 

respectively.  

   



Stage‐Area for Biofiltration BMP Basin 1

Elevation (ft) Area (ft2) Volume (ft3)

‐0.25 1089 0 Bottom of 3" layer of mulch (1)

0.00 1089 109

0.25 1162 390

0.50 1238 690

0.75 1314 1009

1.00 1393 1348

1.25 1473 1706 Surface Outlet (3)

1.50 1555 2084

1.75 1639 2484

2.00 1724 2904

SUB SURFACE STORAGE BASIN 1

Elevation (ft) Area (ft2) Volume (ft3)

‐1.75 1089 490 Amended Soil Base (0.3 voids)

‐3.25 1089 653 Gravel Base (0.4 voids) (4)

Gravel & Amended Soil TOTAL  = 1143 (ft3)

Surface Total TOTAL  = 1009 (ft3)

IMP TOTAL  = 2153 (ft3)

Effective Depth(5): 18.80 in

At Elevation 0.75 ft is the WQ Area: 1089 (ft2) BIOFILTRATION (2)

(1):  The three inches of mulch begin here, they have a porosity of 0.4 voids. 

(2):  The Water Quality (WQ) area corresponds to the area at the bottom of the Biofiltration. 

         This is the area corresponding to the ammended soil and gravel.

(3):  Volume at this elevation coresponds with surface volume for WQ purposes (invert of lowest surface outlet)

        which is the 2 feet by 2 feet emergency weir.

(4): The gravel depth includes the 6 inches of storage below the LID orifice.

(5): Depth to be used in the SWMM LID Controls. See Attachment 7 for more details.



Outlet structure for Discharge of Basin 1
Discharge vs Elevation Table

Lower orifice: 0.625 " Lower slot

Number of orif: 0 Number of slots: 0

Cg‐low: 0.61 Invert: 0.00 ft

B: 0.000 ft

Middle orifice 2.500 " hslot: 0.000 ft

Number of orif: 0.000

Cg‐middle: 0.61 Emergency weir

invert elev: 0 ft Invert: 0.000 ft

W: 8.00 ft

h* H/D‐low H/D‐mid Qlow‐orif Qlow‐weir Qtot‐low Qslot‐low Qemerg Qtot

(ft) ‐ ‐ (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.042 0.800 0.200 0.000 0.000 0.000 0.000 0.211 0.211

0.083 1.600 0.400 0.000 0.000 0.000 0.000 0.597 0.597

0.125 2.400 0.600 0.000 0.000 0.000 0.000 1.096 1.096

0.167 3.200 0.800 0.000 0.000 0.000 0.000 1.687 1.687

0.208 4.000 1.000 0.000 0.000 0.000 0.000 2.358 2.358

0.250 4.800 1.200 0.000 0.000 0.000 0.000 3.100 3.100

0.292 5.600 1.400 0.000 0.000 0.000 0.000 3.906 3.906

0.333 6.400 1.600 0.000 0.000 0.000 0.000 4.773 4.773

0.375 7.200 1.800 0.000 0.000 0.000 0.000 5.695 5.695

0.417 8.000 2.000 0.000 0.000 0.000 0.000 6.670 6.670

0.458 8.800 2.200 0.000 0.000 0.000 0.000 7.695 7.695

0.500 9.600 2.400 0.000 0.000 0.000 0.000 8.768 8.768

0.542 10.400 2.600 0.000 0.000 0.000 0.000 9.887 9.887

0.583 11.200 2.800 0.000 0.000 0.000 0.000 11.049 11.049

0.625 12.000 3.000 0.000 0.000 0.000 0.000 12.254 12.254

0.667 12.800 3.200 0.000 0.000 0.000 0.000 13.499 13.499

0.708 13.600 3.400 0.000 0.000 0.000 0.000 14.785 14.785

0.750 14.400 3.600 0.000 0.000 0.000 0.000 16.108 16.108

*Note: h = head above the invert of the 

Emergency Weir discharge opening.



Underground Unit 1‐ Flood Control System

h (ft) h (inch) α (°) Vol (cu‐ft) A (sq‐ft) Q (cfs) Vol (ac‐ft) Δt (hr)
0.000 0 0 0.00 70 0.000 0

0.083 1 33.2 10.12 172.9 0.005 0.0002 1.13

0.167 2 47.1 26.96 231.2 0.008 0.0006 0.73

0.250 3 57.9 48.01 274.1 0.010 0.0011 0.66

0.333 4 67.1 72.36 310.1 0.012 0.0017 0.63

0.417 5 75.3 99.43 339.7 0.013 0.0023 0.61

0.500 6 82.8 128.86 366.5 0.014 0.0030 0.60

0.583 7 89.8 160.34 389.0 0.016 0.0037 0.58

0.667 8 96.4 193.63 410.0 0.017 0.0044 0.57

0.750 9 102.6 228.54 427.8 0.018 0.0052 0.56

0.833 10 108.6 264.90 444.8 0.019 0.0061 0.55

0.917 11 114.4 302.56 459.0 0.020 0.0069 0.54

1.000 12 120.0 341.38 472.7 0.021 0.0078 0.54

1.083 13 125.4 381.24 484.0 0.021 0.0088 0.53

1.167 14 130.8 422.03 495.1 0.022 0.0097 0.52

1.250 15 136.0 463.66 503.9 0.023 0.0106 0.51

1.333 16 141.1 506.01 512.6 0.024 0.0116 0.50

1.417 17 146.1 549.00 519.2 0.025 0.0126 0.49

1.500 18 151.0 592.55 525.8 0.025 0.0136 0.48

1.583 19 156.0 636.56 530.4 0.026 0.0146 0.48

1.667 20 160.8 680.95 535.1 0.027 0.0156 0.47

1.750 21 165.6 725.65 537.7 0.027 0.0167 0.46

1.833 22 170.4 770.58 540.5 0.028 0.0177 0.45

1.917 23 175.2 815.66 541.4 0.029 0.0187 0.44

2.000 24 180.0 860.81 542.3 0.029 0.0198 0.43

2.083 25 184.8 905.97 541.4 0.030 0.0208 0.42

2.167 26 189.6 951.05 540.5 0.031 0.0218 0.41

2.250 27 194.4 995.97 537.7 0.031 0.0229 0.41

2.333 28 199.2 1040.67 535.1 0.032 0.0239 0.40

2.417 29 204.0 1085.07 530.4 0.032 0.0249 0.39

2.500 30 209.0 1129.08 525.8 0.033 0.0259 0.38

2.583 31 213.9 1172.62 519.2 0.033 0.0269 0.37

2.667 32 218.9 1215.62 512.6 0.034 0.0279 0.36

2.750 33 224.0 1257.97 503.9 0.133 0.0289 0.14

2.833 34 229.2 1299.59 495.1 0.298 0.0298 0.05

2.917 35 234.6 1340.39 484.0 0.388 0.0308 0.03

3.000 36 240.0 1380.25 472.7 0.460 0.0317 0.03

3.083 37 245.6 1419.07 459.0 0.522 0.0326 0.02

3.167 38 251.4 1456.73 444.8 0.576 0.0334 0.02

3.250 39 257.4 1493.09 427.8 0.626 0.0343 0.02

3.333 40 263.6 1528.00 410.0 0.672 0.0351 0.01

3.417 41 270.2 1561.29 389.0 0.715 0.0358 0.01

3.500 42 277.2 1592.77 366.5 0.755 0.0366 0.01

3.583 43 284.7 1622.19 339.7 1.240 0.0372 0.01

3.667 44 292.9 1649.27 310.1 2.095 0.0379 0.00

3.750 45 302.1 1673.62 274.1 3.189 0.0384 0.00

3.833 46 312.9 1694.67 231.2 4.477 0.0389 0.00

3.917 47 326.8 1711.51 172.9 5.932 0.0393 0.00

4.000 48 360.0 1721.63 70.0 7.537 0.0395 0.00

TOT drying time (hr): 16.96



Underground Unit 2‐ HMP System

h (ft) h (inch) α (°) Vol (cu‐ft) A (sq‐ft) Q (cfs) Vol (ac‐ft) Δt (hr)
0.000 0 0 0.00 72 0.000 0.0000

0.083 1 33.2 10.29 174.9 0.011 0.0002 0.51

0.167 2 47.1 27.29 233.2 0.041 0.0006 0.18

0.250 3 57.9 48.51 276.1 0.081 0.0011 0.10

0.333 4 67.1 73.02 312.1 0.110 0.0017 0.07

0.417 5 75.3 100.27 341.7 0.130 0.0023 0.06

0.500 6 82.8 129.86 368.5 0.147 0.0030 0.06

0.583 7 89.8 161.51 391.0 0.163 0.0037 0.06

0.667 8 96.4 194.97 412.0 0.177 0.0045 0.05

0.750 9 102.6 230.04 429.8 0.190 0.0053 0.05

0.833 10 108.6 266.57 446.8 0.202 0.0061 0.05

0.917 11 114.4 304.39 461.0 0.214 0.0070 0.05

1.000 12 120.0 343.38 474.7 0.225 0.0079 0.05

1.083 13 125.4 383.41 486.0 0.235 0.0088 0.05

1.167 14 130.8 424.37 497.1 0.245 0.0097 0.05

1.250 15 136.0 466.16 505.9 0.255 0.0107 0.05

1.333 16 141.1 508.68 514.6 0.264 0.0117 0.05

1.417 17 146.1 551.84 521.2 0.273 0.0127 0.04

1.500 18 151.0 595.55 527.8 0.282 0.0137 0.04

1.583 19 156.0 639.73 532.4 0.290 0.0147 0.04

1.667 20 160.8 684.29 537.1 0.298 0.0157 0.04

1.750 21 165.6 729.15 539.7 0.306 0.0167 0.04

1.833 22 170.4 774.25 542.5 0.314 0.0178 0.04

1.917 23 175.2 819.49 543.4 0.322 0.0188 0.04

2.000 24 180.0 864.81 544.3 0.329 0.0199 0.04

2.083 25 184.8 910.13 543.4 0.336 0.0209 0.04

2.167 26 189.6 955.38 542.5 0.343 0.0219 0.04

2.250 27 194.4 1000.47 539.7 0.350 0.0230 0.04

2.333 28 199.2 1045.34 537.1 0.357 0.0240 0.04

2.417 29 204.0 1089.90 532.4 0.364 0.0250 0.03

2.500 30 209.0 1134.08 527.8 0.370 0.0260 0.03

2.583 31 213.9 1177.79 521.2 0.377 0.0270 0.03

2.667 32 218.9 1220.95 514.6 0.383 0.0280 0.03

2.750 33 224.0 1263.47 505.9 0.389 0.0290 0.03

2.833 34 229.2 1305.26 497.1 0.395 0.0300 0.03

2.917 35 234.6 1346.22 486.0 0.401 0.0309 0.03

3.000 36 240.0 1386.25 474.7 0.407 0.0318 0.03

3.083 37 245.6 1425.24 461.0 0.413 0.0327 0.03

3.167 38 251.4 1463.06 446.8 0.419 0.0336 0.03

3.250 39 257.4 1499.59 429.8 0.425 0.0344 0.02

3.333 40 263.6 1534.66 412.0 0.430 0.0352 0.02

3.417 41 270.2 1568.12 391.0 0.436 0.0360 0.02

3.500 42 277.2 1599.77 368.5 0.441 0.0367 0.02

3.583 43 284.7 1629.36 341.7 0.447 0.0374 0.02

3.667 44 292.9 1656.61 312.1 0.452 0.0380 0.02

3.750 45 302.1 1681.12 276.1 0.458 0.0386 0.01

3.833 46 312.9 1702.34 233.2 0.463 0.0391 0.01

3.917 47 326.8 1719.34 174.9 0.468 0.0398 0.01

4.000 48 360.0 1729.63 72.0 0.473 0.0403 0.01

TOT drying time (hr): 2.44



Divider Structure Discharge
Discharge vs Elevation Table

Lower orifice: 0.625 " Lower slot
Number of orif: 2 Number of slots: 1

Cg‐low: 0.61 Invert: 2.67 ft

B: 1.333 ft

Middle orifice 2.500 " hslot: 0.125 ft

Number of orif: 0.000

Cg‐middle: 0.61 Emergency weir

invert elev: 0 ft Invert: 3.500 ft

W: 6.00 ft

h* H/D‐low H/D‐mid Qlow‐orif Qlow‐weir Qtot‐low Qslot‐low Qemerg Qtot
(ft) ‐ ‐ (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.083 1.600 0.400 0.005 0.006 0.005 0.000 0.000 0.005

0.167 3.200 0.800 0.008 0.009 0.008 0.000 0.000 0.008

0.250 4.800 1.200 0.010 0.044 0.010 0.000 0.000 0.010

0.333 6.400 1.600 0.012 0.116 0.012 0.000 0.000 0.012

0.417 8.000 2.000 0.013 0.130 0.013 0.000 0.000 0.013

0.500 9.600 2.400 0.014 0.144 0.014 0.000 0.000 0.014

0.583 11.200 2.800 0.016 0.156 0.016 0.000 0.000 0.016

0.667 12.800 3.200 0.017 0.167 0.017 0.000 0.000 0.017

0.750 14.400 3.600 0.018 0.177 0.018 0.000 0.000 0.018

0.833 16.000 4.000 0.019 0.187 0.019 0.000 0.000 0.019

0.917 17.600 4.400 0.020 0.197 0.020 0.000 0.000 0.020

1.000 19.200 4.800 0.021 0.206 0.021 0.000 0.000 0.021

1.083 20.800 5.200 0.021 0.214 0.021 0.000 0.000 0.021

1.167 22.400 5.600 0.022 0.223 0.022 0.000 0.000 0.022

1.250 24.000 6.000 0.023 0.231 0.023 0.000 0.000 0.023

1.333 25.600 6.400 0.024 0.238 0.024 0.000 0.000 0.024

1.417 27.200 6.800 0.025 0.246 0.025 0.000 0.000 0.025

1.500 28.800 7.200 0.025 0.253 0.025 0.000 0.000 0.025

1.583 30.400 7.600 0.026 0.260 0.026 0.000 0.000 0.026

1.667 32.000 8.000 0.027 0.267 0.027 0.000 0.000 0.027

1.750 33.600 8.400 0.027 0.274 0.027 0.000 0.000 0.027

1.833 35.200 8.800 0.028 0.280 0.028 0.000 0.000 0.028

1.917 36.800 9.200 0.029 0.287 0.029 0.000 0.000 0.029

2.000 38.400 9.600 0.029 0.293 0.029 0.000 0.000 0.029

2.083 40.000 10.000 0.030 0.299 0.030 0.000 0.000 0.030

2.167 41.600 10.400 0.031 0.305 0.031 0.000 0.000 0.031

2.250 43.200 10.800 0.031 0.311 0.031 0.000 0.000 0.031

2.333 44.800 11.200 0.032 0.317 0.032 0.000 0.000 0.032

2.417 46.400 11.600 0.032 0.323 0.032 0.000 0.000 0.032

2.500 48.000 12.000 0.033 0.328 0.033 0.000 0.000 0.033

2.583 49.600 12.400 0.033 0.334 0.033 0.000 0.000 0.033

2.667 51.200 12.800 0.034 0.339 0.034 0.000 0.000 0.034

2.750 52.800 13.200 0.034 0.344 0.034 0.099 0.000 0.133

2.833 54.400 13.600 0.035 0.349 0.035 0.263 0.000 0.298

2.917 56.000 14.000 0.035 0.355 0.035 0.353 0.000 0.388

3.000 57.600 14.400 0.036 0.360 0.036 0.424 0.000 0.460

3.083 59.200 14.800 0.036 0.365 0.036 0.485 0.000 0.522

3.167 60.800 15.200 0.037 0.370 0.037 0.539 0.000 0.576

3.250 62.400 15.600 0.037 0.375 0.037 0.588 0.000 0.626

3.333 64.000 16.000 0.038 0.379 0.038 0.634 0.000 0.672

3.417 65.600 16.400 0.038 0.384 0.038 0.676 0.000 0.715

3.500 67.200 16.800 0.039 0.389 0.039 0.716 0.000 0.755

3.583 68.800 17.200 0.039 0.393 0.039 0.754 0.447 1.240

3.667 70.400 17.600 0.040 0.398 0.040 0.790 1.266 2.095

3.750 72.000 18.000 0.040 0.403 0.040 0.824 2.325 3.189

3.833 73.600 18.400 0.041 0.407 0.041 0.857 3.580 4.477

3.917 75.200 18.800 0.041 0.411 0.041 0.889 5.003 5.932

4.000 76.800 19.200 0.042 0.416 0.042 0.919 6.576 7.537
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Project: Autozone Simulation Run: Run 1
Sink: POC-1

Start of Run: 01Jan2000, 00:00 Basin Model: Autozone
End of Run: 01Jan2000, 07:00 Meteorologic Model: Met 1
Compute Time: 30Mar2018, 13:45:58 Control Specifications:Control 1

Date Time Inflow from UG-2
(CFS)

Inflow from DMA-OFF
(CFS)

Inflow from DMAs 2 to 6
(CFS)

Inflow from DIV-2
(CFS)

Total Inflow
(CFS)

01Jan2000 00:00 0.000 0.000 0.000 0.000 0.000

01Jan2000 00:01 0.000 0.000 0.000 0.000 0.000

01Jan2000 00:02 0.000 0.000 0.000 0.000 0.000

01Jan2000 00:03 0.000 0.000 0.000 0.001 0.001

01Jan2000 00:04 0.000 0.000 0.000 0.003 0.003

01Jan2000 00:05 0.000 0.000 0.000 0.004 0.004

01Jan2000 00:06 0.000 0.000 0.000 0.005 0.005

01Jan2000 00:07 0.000 0.000 0.000 0.006 0.006

01Jan2000 00:08 0.000 0.000 0.000 0.007 0.007

01Jan2000 00:09 0.000 0.000 0.000 0.007 0.007

01Jan2000 00:10 0.000 0.000 0.000 0.008 0.008

01Jan2000 00:11 0.000 0.000 0.000 0.009 0.009

01Jan2000 00:12 0.000 0.000 0.000 0.009 0.009

01Jan2000 00:13 0.000 0.000 0.000 0.009 0.009

01Jan2000 00:14 0.000 0.010 0.000 0.010 0.020

01Jan2000 00:15 0.000 0.020 0.000 0.010 0.030

01Jan2000 00:16 0.000 0.020 0.000 0.011 0.031

01Jan2000 00:17 0.000 0.030 0.000 0.011 0.041

01Jan2000 00:18 0.000 0.040 0.000 0.011 0.051

01Jan2000 00:19 0.000 0.050 0.000 0.012 0.062

01Jan2000 00:20 0.000 0.050 0.000 0.012 0.062

01Jan2000 00:21 0.000 0.060 0.000 0.012 0.072

01Jan2000 00:22 0.000 0.070 0.000 0.013 0.083

01Jan2000 00:23 0.000 0.080 0.000 0.013 0.093

01Jan2000 00:24 0.000 0.080 0.000 0.013 0.093

01Jan2000 00:25 0.000 0.090 0.000 0.013 0.103
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Date Time Inflow from UG-2
(CFS)

Inflow from DMA-OFF
(CFS)

Inflow from DMAs 2 to 6
(CFS)

Inflow from DIV-2
(CFS)

Total Inflow
(CFS)

01Jan2000 00:26 0.000 0.100 0.000 0.014 0.114

01Jan2000 00:27 0.000 0.100 0.000 0.014 0.114

01Jan2000 00:28 0.000 0.100 0.000 0.014 0.114

01Jan2000 00:29 0.000 0.100 0.000 0.015 0.115

01Jan2000 00:30 0.000 0.100 0.000 0.015 0.115

01Jan2000 00:31 0.000 0.100 0.000 0.016 0.116

01Jan2000 00:32 0.000 0.100 0.000 0.016 0.116

01Jan2000 00:33 0.000 0.100 0.000 0.017 0.117

01Jan2000 00:34 0.000 0.100 0.000 0.017 0.117

01Jan2000 00:35 0.000 0.100 0.000 0.017 0.117

01Jan2000 00:36 0.000 0.100 0.000 0.018 0.118

01Jan2000 00:37 0.000 0.100 0.000 0.018 0.118

01Jan2000 00:38 0.000 0.100 0.000 0.018 0.118

01Jan2000 00:39 0.000 0.100 0.000 0.019 0.119

01Jan2000 00:40 0.000 0.100 0.000 0.019 0.119

01Jan2000 00:41 0.000 0.100 0.000 0.019 0.119

01Jan2000 00:42 0.000 0.100 0.000 0.019 0.119

01Jan2000 00:43 0.000 0.100 0.000 0.020 0.120

01Jan2000 00:44 0.000 0.100 0.000 0.020 0.120

01Jan2000 00:45 0.000 0.100 0.000 0.020 0.120

01Jan2000 00:46 0.000 0.100 0.000 0.021 0.121

01Jan2000 00:47 0.000 0.100 0.000 0.021 0.121

01Jan2000 00:48 0.000 0.100 0.000 0.021 0.121

01Jan2000 00:49 0.000 0.100 0.000 0.021 0.121

01Jan2000 00:50 0.000 0.100 0.000 0.021 0.121

01Jan2000 00:51 0.000 0.100 0.000 0.021 0.121

01Jan2000 00:52 0.000 0.100 0.000 0.021 0.121

01Jan2000 00:53 0.000 0.100 0.000 0.021 0.121

01Jan2000 00:54 0.000 0.100 0.000 0.022 0.122

01Jan2000 00:55 0.000 0.100 0.000 0.022 0.122

01Jan2000 00:56 0.000 0.100 0.000 0.022 0.122
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Date Time Inflow from UG-2
(CFS)

Inflow from DMA-OFF
(CFS)

Inflow from DMAs 2 to 6
(CFS)

Inflow from DIV-2
(CFS)

Total Inflow
(CFS)

01Jan2000 00:57 0.000 0.100 0.000 0.022 0.122

01Jan2000 00:58 0.000 0.100 0.000 0.023 0.123

01Jan2000 00:59 0.000 0.100 0.000 0.023 0.123

01Jan2000 01:00 0.000 0.100 0.000 0.023 0.123

01Jan2000 01:01 0.000 0.100 0.000 0.023 0.123

01Jan2000 01:02 0.000 0.100 0.000 0.024 0.124

01Jan2000 01:03 0.000 0.100 0.000 0.024 0.124

01Jan2000 01:04 0.000 0.100 0.000 0.024 0.124

01Jan2000 01:05 0.000 0.100 0.000 0.024 0.124

01Jan2000 01:06 0.000 0.100 0.000 0.025 0.125

01Jan2000 01:07 0.000 0.100 0.000 0.025 0.125

01Jan2000 01:08 0.000 0.100 0.000 0.025 0.125

01Jan2000 01:09 0.000 0.100 0.000 0.025 0.125

01Jan2000 01:10 0.000 0.100 0.000 0.025 0.125

01Jan2000 01:11 0.000 0.100 0.000 0.025 0.125

01Jan2000 01:12 0.000 0.100 0.000 0.025 0.125

01Jan2000 01:13 0.000 0.100 0.000 0.025 0.125

01Jan2000 01:14 0.000 0.100 0.000 0.026 0.126

01Jan2000 01:15 0.000 0.100 0.000 0.026 0.126

01Jan2000 01:16 0.000 0.100 0.000 0.026 0.126

01Jan2000 01:17 0.000 0.100 0.000 0.026 0.126

01Jan2000 01:18 0.000 0.100 0.000 0.027 0.127

01Jan2000 01:19 0.000 0.100 0.000 0.027 0.127

01Jan2000 01:20 0.000 0.100 0.000 0.027 0.127

01Jan2000 01:21 0.000 0.100 0.000 0.027 0.127

01Jan2000 01:22 0.000 0.100 0.000 0.027 0.127

01Jan2000 01:23 0.000 0.100 0.000 0.027 0.127

01Jan2000 01:24 0.000 0.100 0.000 0.027 0.127

01Jan2000 01:25 0.000 0.100 0.000 0.027 0.127

01Jan2000 01:26 0.000 0.100 0.000 0.027 0.127

01Jan2000 01:27 0.000 0.100 0.000 0.028 0.128
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Date Time Inflow from UG-2
(CFS)

Inflow from DMA-OFF
(CFS)

Inflow from DMAs 2 to 6
(CFS)

Inflow from DIV-2
(CFS)

Total Inflow
(CFS)

01Jan2000 01:28 0.000 0.100 0.000 0.028 0.128

01Jan2000 01:29 0.000 0.100 0.000 0.028 0.128

01Jan2000 01:30 0.000 0.100 0.000 0.028 0.128

01Jan2000 01:31 0.000 0.100 0.000 0.029 0.129

01Jan2000 01:32 0.000 0.100 0.000 0.029 0.129

01Jan2000 01:33 0.000 0.100 0.000 0.029 0.129

01Jan2000 01:34 0.000 0.100 0.000 0.029 0.129

01Jan2000 01:35 0.000 0.100 0.000 0.029 0.129

01Jan2000 01:36 0.000 0.100 0.000 0.029 0.129

01Jan2000 01:37 0.000 0.100 0.000 0.029 0.129

01Jan2000 01:38 0.000 0.100 0.000 0.029 0.129

01Jan2000 01:39 0.000 0.100 0.000 0.029 0.129

01Jan2000 01:40 0.000 0.100 0.000 0.030 0.130

01Jan2000 01:41 0.000 0.100 0.000 0.030 0.130

01Jan2000 01:42 0.000 0.100 0.000 0.030 0.130

01Jan2000 01:43 0.000 0.100 0.000 0.030 0.130

01Jan2000 01:44 0.000 0.100 0.000 0.031 0.131

01Jan2000 01:45 0.000 0.100 0.000 0.031 0.131

01Jan2000 01:46 0.000 0.100 0.000 0.031 0.131

01Jan2000 01:47 0.000 0.100 0.000 0.031 0.131

01Jan2000 01:48 0.000 0.100 0.000 0.031 0.131

01Jan2000 01:49 0.000 0.100 0.000 0.031 0.131

01Jan2000 01:50 0.000 0.100 0.000 0.031 0.131

01Jan2000 01:51 0.000 0.100 0.000 0.031 0.131

01Jan2000 01:52 0.000 0.100 0.000 0.031 0.131

01Jan2000 01:53 0.000 0.100 0.000 0.032 0.132

01Jan2000 01:54 0.000 0.100 0.000 0.032 0.132

01Jan2000 01:55 0.000 0.100 0.000 0.032 0.132

01Jan2000 01:56 0.000 0.100 0.000 0.032 0.132

01Jan2000 01:57 0.000 0.100 0.000 0.032 0.132

01Jan2000 01:58 0.000 0.110 0.000 0.032 0.142
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Date Time Inflow from UG-2
(CFS)

Inflow from DMA-OFF
(CFS)

Inflow from DMAs 2 to 6
(CFS)

Inflow from DIV-2
(CFS)

Total Inflow
(CFS)

01Jan2000 01:59 0.000 0.120 0.000 0.032 0.152

01Jan2000 02:00 0.000 0.120 0.000 0.032 0.152

01Jan2000 02:01 0.000 0.130 0.000 0.032 0.162

01Jan2000 02:02 0.000 0.140 0.000 0.033 0.173

01Jan2000 02:03 0.000 0.150 0.000 0.033 0.183

01Jan2000 02:04 0.000 0.150 0.000 0.033 0.183

01Jan2000 02:05 0.000 0.160 0.000 0.033 0.193

01Jan2000 02:06 0.000 0.170 0.000 0.033 0.203

01Jan2000 02:07 0.000 0.180 0.000 0.033 0.213

01Jan2000 02:08 0.000 0.180 0.000 0.033 0.213

01Jan2000 02:09 0.000 0.190 0.000 0.033 0.223

01Jan2000 02:10 0.000 0.200 0.000 0.033 0.233

01Jan2000 02:11 0.000 0.200 0.000 0.034 0.234

01Jan2000 02:12 0.000 0.200 0.000 0.034 0.234

01Jan2000 02:13 0.000 0.200 0.000 0.046 0.246

01Jan2000 02:14 0.000 0.200 0.000 0.065 0.265

01Jan2000 02:15 0.000 0.200 0.000 0.083 0.283

01Jan2000 02:16 0.000 0.200 0.000 0.098 0.298

01Jan2000 02:17 0.000 0.200 0.000 0.111 0.311

01Jan2000 02:18 0.000 0.200 0.000 0.122 0.322

01Jan2000 02:19 0.000 0.200 0.000 0.132 0.332

01Jan2000 02:20 0.000 0.200 0.000 0.146 0.346

01Jan2000 02:21 0.000 0.200 0.000 0.159 0.359

01Jan2000 02:22 0.000 0.200 0.000 0.169 0.369

01Jan2000 02:23 0.000 0.200 0.000 0.179 0.379

01Jan2000 02:24 0.000 0.200 0.000 0.188 0.388

01Jan2000 02:25 0.000 0.200 0.000 0.198 0.398

01Jan2000 02:26 0.000 0.200 0.000 0.209 0.409

01Jan2000 02:27 0.000 0.200 0.000 0.220 0.420

01Jan2000 02:28 0.000 0.200 0.000 0.231 0.431

01Jan2000 02:29 0.000 0.200 0.000 0.242 0.442
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Date Time Inflow from UG-2
(CFS)

Inflow from DMA-OFF
(CFS)

Inflow from DMAs 2 to 6
(CFS)

Inflow from DIV-2
(CFS)

Total Inflow
(CFS)

01Jan2000 02:30 0.000 0.200 0.000 0.252 0.452

01Jan2000 02:31 0.000 0.200 0.000 0.261 0.461

01Jan2000 02:32 0.000 0.200 0.000 0.268 0.468

01Jan2000 02:33 0.000 0.200 0.000 0.274 0.474

01Jan2000 02:34 0.000 0.200 0.000 0.279 0.479

01Jan2000 02:35 0.000 0.200 0.000 0.284 0.484

01Jan2000 02:36 0.000 0.200 0.000 0.287 0.487

01Jan2000 02:37 0.000 0.200 0.000 0.290 0.490

01Jan2000 02:38 0.000 0.200 0.000 0.292 0.492

01Jan2000 02:39 0.000 0.200 0.000 0.294 0.494

01Jan2000 02:40 0.000 0.200 0.000 0.295 0.495

01Jan2000 02:41 0.000 0.200 0.000 0.296 0.496

01Jan2000 02:42 0.000 0.200 0.000 0.297 0.497

01Jan2000 02:43 0.000 0.200 0.000 0.298 0.498

01Jan2000 02:44 0.000 0.200 0.000 0.298 0.498

01Jan2000 02:45 0.000 0.200 0.000 0.298 0.498

01Jan2000 02:46 0.000 0.200 0.000 0.298 0.498

01Jan2000 02:47 0.000 0.200 0.000 0.299 0.499

01Jan2000 02:48 0.000 0.200 0.000 0.299 0.499

01Jan2000 02:49 0.000 0.200 0.000 0.299 0.499

01Jan2000 02:50 0.000 0.200 0.000 0.299 0.499

01Jan2000 02:51 0.000 0.200 0.000 0.299 0.499

01Jan2000 02:52 0.000 0.200 0.000 0.299 0.499

01Jan2000 02:53 0.000 0.200 0.000 0.299 0.499

01Jan2000 02:54 0.000 0.200 0.000 0.299 0.499

01Jan2000 02:55 0.000 0.200 0.000 0.299 0.499

01Jan2000 02:56 0.000 0.200 0.000 0.300 0.500

01Jan2000 02:57 0.000 0.200 0.000 0.300 0.500

01Jan2000 02:58 0.000 0.200 0.000 0.300 0.500

01Jan2000 02:59 0.000 0.200 0.000 0.300 0.500

01Jan2000 03:00 0.000 0.200 0.000 0.300 0.500
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Date Time Inflow from UG-2
(CFS)

Inflow from DMA-OFF
(CFS)

Inflow from DMAs 2 to 6
(CFS)

Inflow from DIV-2
(CFS)

Total Inflow
(CFS)

01Jan2000 03:01 0.000 0.200 0.000 0.300 0.500

01Jan2000 03:02 0.000 0.200 0.000 0.301 0.501

01Jan2000 03:03 0.000 0.200 0.000 0.303 0.503

01Jan2000 03:04 0.000 0.200 0.000 0.306 0.506

01Jan2000 03:05 0.000 0.200 0.000 0.311 0.511

01Jan2000 03:06 0.000 0.200 0.000 0.317 0.517

01Jan2000 03:07 0.000 0.200 0.000 0.324 0.524

01Jan2000 03:08 0.000 0.200 0.000 0.330 0.530

01Jan2000 03:09 0.000 0.200 0.000 0.337 0.537

01Jan2000 03:10 0.000 0.200 0.000 0.344 0.544

01Jan2000 03:11 0.000 0.200 0.000 0.350 0.550

01Jan2000 03:12 0.000 0.200 0.000 0.355 0.555

01Jan2000 03:13 0.000 0.200 0.000 0.360 0.560

01Jan2000 03:14 0.000 0.200 0.000 0.364 0.564

01Jan2000 03:15 0.000 0.200 0.000 0.368 0.568

01Jan2000 03:16 0.000 0.210 0.000 0.372 0.582

01Jan2000 03:17 0.000 0.220 0.000 0.375 0.595

01Jan2000 03:18 0.000 0.220 0.000 0.378 0.598

01Jan2000 03:19 0.000 0.230 0.000 0.381 0.611

01Jan2000 03:20 0.000 0.240 0.000 0.383 0.623

01Jan2000 03:21 0.000 0.250 0.000 0.385 0.635

01Jan2000 03:22 0.000 0.250 0.000 0.388 0.638

01Jan2000 03:23 0.000 0.260 0.000 0.391 0.651

01Jan2000 03:24 0.000 0.270 0.000 0.395 0.665

01Jan2000 03:25 0.000 0.280 0.000 0.400 0.680

01Jan2000 03:26 0.000 0.280 0.000 0.407 0.687

01Jan2000 03:27 0.000 0.290 0.000 0.414 0.704

01Jan2000 03:28 0.000 0.300 0.000 0.421 0.721

01Jan2000 03:29 0.000 0.300 0.000 0.428 0.728

01Jan2000 03:30 0.000 0.300 0.000 0.435 0.735

01Jan2000 03:31 0.000 0.300 0.000 0.441 0.741
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Date Time Inflow from UG-2
(CFS)

Inflow from DMA-OFF
(CFS)

Inflow from DMAs 2 to 6
(CFS)

Inflow from DIV-2
(CFS)

Total Inflow
(CFS)

01Jan2000 03:32 0.000 0.300 0.000 0.448 0.748

01Jan2000 03:33 0.000 0.300 0.000 0.455 0.755

01Jan2000 03:34 0.000 0.300 0.000 0.462 0.762

01Jan2000 03:35 0.000 0.300 0.000 0.470 0.770

01Jan2000 03:36 0.000 0.300 0.000 0.478 0.778

01Jan2000 03:37 0.000 0.300 0.000 0.487 0.787

01Jan2000 03:38 0.000 0.300 0.000 0.495 0.795

01Jan2000 03:39 0.000 0.300 0.000 0.504 0.804

01Jan2000 03:40 0.000 0.300 0.000 0.512 0.812

01Jan2000 03:41 0.000 0.300 0.000 0.519 0.819

01Jan2000 03:42 0.000 0.320 0.000 0.528 0.848

01Jan2000 03:43 0.000 0.330 0.000 0.537 0.867

01Jan2000 03:44 0.000 0.350 0.000 0.548 0.898

01Jan2000 03:45 0.000 0.360 0.000 0.562 0.922

01Jan2000 03:46 0.000 0.380 0.020 0.577 0.977

01Jan2000 03:47 0.000 0.390 0.040 0.591 1.021

01Jan2000 03:48 0.000 0.410 0.060 0.606 1.076

01Jan2000 03:49 0.000 0.420 0.080 0.622 1.122

01Jan2000 03:50 0.000 0.440 0.100 0.638 1.178

01Jan2000 03:51 0.000 0.450 0.100 0.656 1.206

01Jan2000 03:52 0.000 0.470 0.100 0.675 1.245

01Jan2000 03:53 0.000 0.480 0.100 0.699 1.279

01Jan2000 03:54 0.000 0.500 0.100 0.724 1.324

01Jan2000 03:55 0.000 0.520 0.100 0.749 1.369

01Jan2000 03:56 0.008 0.530 0.100 0.774 1.413

01Jan2000 03:57 0.038 0.550 0.100 0.790 1.478

01Jan2000 03:58 0.083 0.560 0.100 0.798 1.541

01Jan2000 03:59 0.115 0.580 0.100 0.803 1.598

01Jan2000 04:00 0.139 0.590 0.100 0.807 1.636

01Jan2000 04:01 0.161 0.610 0.160 0.815 1.746

01Jan2000 04:02 0.185 0.620 0.210 0.833 1.847

Page 8



Date Time Inflow from UG-2
(CFS)

Inflow from DMA-OFF
(CFS)

Inflow from DMAs 2 to 6
(CFS)

Inflow from DIV-2
(CFS)

Total Inflow
(CFS)

01Jan2000 04:03 0.216 0.640 0.270 0.860 1.986

01Jan2000 04:04 0.253 0.650 0.320 0.884 2.107

01Jan2000 04:05 0.293 0.670 0.380 0.908 2.252

01Jan2000 04:06 0.334 0.680 0.320 0.921 2.256

01Jan2000 04:07 0.373 0.700 0.270 0.914 2.256

01Jan2000 04:08 0.403 0.830 0.210 0.896 2.340

01Jan2000 04:09 0.429 0.960 0.160 0.876 2.425

01Jan2000 04:10 0.449 1.090 0.100 0.849 2.488

01Jan2000 04:11 0.463 1.230 0.080 0.824 2.598

01Jan2000 04:12 0.468 1.360 0.060 0.808 2.696

01Jan2000 04:13 0.470 1.490 0.040 0.795 2.795

01Jan2000 04:14 0.470 1.620 0.020 0.784 2.893

01Jan2000 04:15 0.467 1.750 0.000 0.774 2.992

01Jan2000 04:16 0.464 1.880 0.000 0.766 3.111

01Jan2000 04:17 0.460 2.020 0.000 0.760 3.240

01Jan2000 04:18 0.454 2.150 0.000 0.755 3.359

01Jan2000 04:19 0.449 2.280 0.000 0.749 3.478

01Jan2000 04:20 0.443 2.410 0.000 0.741 3.594

01Jan2000 04:21 0.439 2.260 0.000 0.731 3.429

01Jan2000 04:22 0.434 2.100 0.000 0.719 3.253

01Jan2000 04:23 0.430 1.950 0.000 0.704 3.083

01Jan2000 04:24 0.426 1.790 0.000 0.687 2.903

01Jan2000 04:25 0.422 1.640 0.000 0.670 2.731

01Jan2000 04:26 0.418 1.480 0.000 0.653 2.551

01Jan2000 04:27 0.414 1.330 0.000 0.636 2.380

01Jan2000 04:28 0.410 1.170 0.000 0.620 2.200

01Jan2000 04:29 0.406 1.020 0.000 0.605 2.032

01Jan2000 04:30 0.403 0.860 0.000 0.591 1.854

01Jan2000 04:31 0.399 0.710 0.000 0.577 1.686

01Jan2000 04:32 0.395 0.550 0.000 0.561 1.507

01Jan2000 04:33 0.392 0.400 0.000 0.546 1.338
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Date Time Inflow from UG-2
(CFS)

Inflow from DMA-OFF
(CFS)

Inflow from DMAs 2 to 6
(CFS)

Inflow from DIV-2
(CFS)

Total Inflow
(CFS)

01Jan2000 04:34 0.389 0.390 0.000 0.530 1.309

01Jan2000 04:35 0.386 0.380 0.000 0.515 1.280

01Jan2000 04:36 0.383 0.380 0.000 0.499 1.261

01Jan2000 04:37 0.379 0.370 0.000 0.483 1.232

01Jan2000 04:38 0.376 0.360 0.000 0.468 1.204

01Jan2000 04:39 0.373 0.350 0.000 0.453 1.176

01Jan2000 04:40 0.369 0.350 0.000 0.438 1.157

01Jan2000 04:41 0.366 0.340 0.000 0.424 1.130

01Jan2000 04:42 0.363 0.330 0.000 0.412 1.104

01Jan2000 04:43 0.359 0.320 0.000 0.400 1.080

01Jan2000 04:44 0.356 0.320 0.000 0.390 1.066

01Jan2000 04:45 0.353 0.310 0.000 0.380 1.042

01Jan2000 04:46 0.349 0.300 0.000 0.371 1.020

01Jan2000 04:47 0.346 0.290 0.000 0.362 0.999

01Jan2000 04:48 0.343 0.280 0.000 0.355 0.978

01Jan2000 04:49 0.340 0.280 0.000 0.349 0.969

01Jan2000 04:50 0.337 0.270 0.000 0.343 0.950

01Jan2000 04:51 0.333 0.260 0.000 0.338 0.931

01Jan2000 04:52 0.330 0.250 0.000 0.333 0.913

01Jan2000 04:53 0.327 0.250 0.000 0.327 0.904

01Jan2000 04:54 0.324 0.240 0.000 0.320 0.884

01Jan2000 04:55 0.321 0.230 0.000 0.312 0.864

01Jan2000 04:56 0.318 0.220 0.000 0.304 0.842

01Jan2000 04:57 0.314 0.220 0.000 0.295 0.829

01Jan2000 04:58 0.311 0.210 0.000 0.280 0.801

01Jan2000 04:59 0.308 0.200 0.000 0.267 0.775

01Jan2000 05:00 0.305 0.200 0.000 0.256 0.761

01Jan2000 05:01 0.302 0.200 0.000 0.247 0.748

01Jan2000 05:02 0.298 0.200 0.000 0.239 0.737

01Jan2000 05:03 0.295 0.200 0.000 0.232 0.727

01Jan2000 05:04 0.292 0.200 0.000 0.227 0.718
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Date Time Inflow from UG-2
(CFS)

Inflow from DMA-OFF
(CFS)

Inflow from DMAs 2 to 6
(CFS)

Inflow from DIV-2
(CFS)

Total Inflow
(CFS)

01Jan2000 05:05 0.289 0.200 0.000 0.222 0.711

01Jan2000 05:06 0.285 0.200 0.000 0.218 0.703

01Jan2000 05:07 0.282 0.200 0.000 0.215 0.697

01Jan2000 05:08 0.279 0.200 0.000 0.212 0.691

01Jan2000 05:09 0.275 0.200 0.000 0.210 0.685

01Jan2000 05:10 0.272 0.200 0.000 0.208 0.680

01Jan2000 05:11 0.269 0.200 0.000 0.207 0.675

01Jan2000 05:12 0.265 0.200 0.000 0.205 0.671

01Jan2000 05:13 0.262 0.190 0.000 0.204 0.657

01Jan2000 05:14 0.259 0.180 0.000 0.204 0.642

01Jan2000 05:15 0.256 0.180 0.000 0.203 0.639

01Jan2000 05:16 0.252 0.170 0.000 0.202 0.625

01Jan2000 05:17 0.249 0.160 0.000 0.202 0.611

01Jan2000 05:18 0.245 0.150 0.000 0.202 0.597

01Jan2000 05:19 0.242 0.150 0.000 0.201 0.593

01Jan2000 05:20 0.238 0.140 0.000 0.201 0.579

01Jan2000 05:21 0.234 0.130 0.000 0.201 0.565

01Jan2000 05:22 0.231 0.120 0.000 0.201 0.552

01Jan2000 05:23 0.227 0.120 0.000 0.201 0.548

01Jan2000 05:24 0.224 0.110 0.000 0.200 0.534

01Jan2000 05:25 0.220 0.100 0.000 0.200 0.520

01Jan2000 05:26 0.216 0.100 0.000 0.200 0.517

01Jan2000 05:27 0.213 0.100 0.000 0.200 0.513

01Jan2000 05:28 0.209 0.100 0.000 0.200 0.509

01Jan2000 05:29 0.205 0.100 0.000 0.200 0.505

01Jan2000 05:30 0.201 0.100 0.000 0.200 0.501

01Jan2000 05:31 0.197 0.100 0.000 0.200 0.497

01Jan2000 05:32 0.193 0.100 0.000 0.200 0.493

01Jan2000 05:33 0.189 0.100 0.000 0.200 0.489

01Jan2000 05:34 0.185 0.100 0.000 0.200 0.485

01Jan2000 05:35 0.181 0.100 0.000 0.200 0.481
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Date Time Inflow from UG-2
(CFS)

Inflow from DMA-OFF
(CFS)

Inflow from DMAs 2 to 6
(CFS)

Inflow from DIV-2
(CFS)

Total Inflow
(CFS)

01Jan2000 05:36 0.177 0.100 0.000 0.200 0.477

01Jan2000 05:37 0.173 0.100 0.000 0.200 0.473

01Jan2000 05:38 0.168 0.100 0.000 0.200 0.468

01Jan2000 05:39 0.164 0.100 0.000 0.200 0.464

01Jan2000 05:40 0.160 0.100 0.000 0.200 0.460

01Jan2000 05:41 0.155 0.100 0.000 0.200 0.455

01Jan2000 05:42 0.150 0.100 0.000 0.200 0.450

01Jan2000 05:43 0.145 0.100 0.000 0.200 0.445

01Jan2000 05:44 0.140 0.100 0.000 0.200 0.440

01Jan2000 05:45 0.136 0.100 0.000 0.200 0.436

01Jan2000 05:46 0.131 0.100 0.000 0.200 0.431

01Jan2000 05:47 0.126 0.100 0.000 0.200 0.426

01Jan2000 05:48 0.120 0.100 0.000 0.200 0.420

01Jan2000 05:49 0.115 0.100 0.000 0.200 0.415

01Jan2000 05:50 0.110 0.100 0.000 0.200 0.410

01Jan2000 05:51 0.103 0.100 0.000 0.200 0.403

01Jan2000 05:52 0.096 0.100 0.000 0.200 0.396

01Jan2000 05:53 0.090 0.100 0.000 0.200 0.390

01Jan2000 05:54 0.084 0.100 0.000 0.200 0.384

01Jan2000 05:55 0.077 0.100 0.000 0.200 0.377

01Jan2000 05:56 0.069 0.100 0.000 0.200 0.369

01Jan2000 05:57 0.062 0.100 0.000 0.199 0.361

01Jan2000 05:58 0.055 0.100 0.000 0.196 0.352

01Jan2000 05:59 0.050 0.100 0.000 0.192 0.342

01Jan2000 06:00 0.044 0.100 0.000 0.187 0.331

01Jan2000 06:01 0.040 0.100 0.000 0.179 0.319

01Jan2000 06:02 0.036 0.100 0.000 0.170 0.306

01Jan2000 06:03 0.032 0.100 0.000 0.159 0.292

01Jan2000 06:04 0.029 0.100 0.000 0.147 0.277

01Jan2000 06:05 0.026 0.090 0.000 0.134 0.251

01Jan2000 06:06 0.024 0.080 0.000 0.126 0.230
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Date Time Inflow from UG-2
(CFS)

Inflow from DMA-OFF
(CFS)

Inflow from DMAs 2 to 6
(CFS)

Inflow from DIV-2
(CFS)

Total Inflow
(CFS)

01Jan2000 06:07 0.021 0.080 0.000 0.117 0.218

01Jan2000 06:08 0.019 0.070 0.000 0.108 0.197

01Jan2000 06:09 0.017 0.060 0.000 0.097 0.175

01Jan2000 06:10 0.016 0.050 0.000 0.087 0.152

01Jan2000 06:11 0.014 0.050 0.000 0.077 0.141

01Jan2000 06:12 0.013 0.040 0.000 0.067 0.120

01Jan2000 06:13 0.012 0.030 0.000 0.059 0.100

01Jan2000 06:14 0.011 0.020 0.000 0.052 0.082

01Jan2000 06:15 0.010 0.020 0.000 0.045 0.075

01Jan2000 06:16 0.009 0.010 0.000 0.039 0.058

01Jan2000 06:17 0.008 0.000 0.000 0.034 0.043

01Jan2000 06:18 0.008 0.000 0.000 0.034 0.042

01Jan2000 06:19 0.007 0.000 0.000 0.034 0.041

01Jan2000 06:20 0.007 0.000 0.000 0.034 0.041

01Jan2000 06:21 0.006 0.000 0.000 0.034 0.040

01Jan2000 06:22 0.006 0.000 0.000 0.034 0.040

01Jan2000 06:23 0.005 0.000 0.000 0.034 0.039

01Jan2000 06:24 0.005 0.000 0.000 0.034 0.039

01Jan2000 06:25 0.005 0.000 0.000 0.034 0.038

01Jan2000 06:26 0.004 0.000 0.000 0.034 0.038

01Jan2000 06:27 0.004 0.000 0.000 0.034 0.037

01Jan2000 06:28 0.004 0.000 0.000 0.033 0.037

01Jan2000 06:29 0.003 0.000 0.000 0.033 0.037

01Jan2000 06:30 0.003 0.000 0.000 0.033 0.037

01Jan2000 06:31 0.003 0.000 0.000 0.033 0.036

01Jan2000 06:32 0.003 0.000 0.000 0.033 0.036

01Jan2000 06:33 0.002 0.000 0.000 0.033 0.036

01Jan2000 06:34 0.002 0.000 0.000 0.033 0.036

01Jan2000 06:35 0.002 0.000 0.000 0.033 0.035

01Jan2000 06:36 0.002 0.000 0.000 0.033 0.035

01Jan2000 06:37 0.002 0.000 0.000 0.033 0.035

Page 13



Date Time Inflow from UG-2
(CFS)

Inflow from DMA-OFF
(CFS)

Inflow from DMAs 2 to 6
(CFS)

Inflow from DIV-2
(CFS)

Total Inflow
(CFS)

01Jan2000 06:38 0.002 0.000 0.000 0.033 0.035

01Jan2000 06:39 0.002 0.000 0.000 0.033 0.035

01Jan2000 06:40 0.001 0.000 0.000 0.033 0.034

01Jan2000 06:41 0.001 0.000 0.000 0.033 0.034

01Jan2000 06:42 0.001 0.000 0.000 0.033 0.034

01Jan2000 06:43 0.001 0.000 0.000 0.033 0.034

01Jan2000 06:44 0.001 0.000 0.000 0.033 0.034

01Jan2000 06:45 0.001 0.000 0.000 0.033 0.034

01Jan2000 06:46 0.001 0.000 0.000 0.033 0.034

01Jan2000 06:47 0.001 0.000 0.000 0.033 0.034

01Jan2000 06:48 0.001 0.000 0.000 0.033 0.034

01Jan2000 06:49 0.001 0.000 0.000 0.033 0.034

01Jan2000 06:50 0.001 0.000 0.000 0.033 0.034

01Jan2000 06:51 0.001 0.000 0.000 0.033 0.034

01Jan2000 06:52 0.001 0.000 0.000 0.033 0.034

01Jan2000 06:53 0.001 0.000 0.000 0.033 0.034

01Jan2000 06:54 0.001 0.000 0.000 0.033 0.034

01Jan2000 06:55 0.000 0.000 0.000 0.033 0.033

01Jan2000 06:56 0.000 0.000 0.000 0.033 0.033

01Jan2000 06:57 0.000 0.000 0.000 0.033 0.033

01Jan2000 06:58 0.000 0.000 0.000 0.033 0.033

01Jan2000 06:59 0.000 0.000 0.000 0.033 0.033

01Jan2000 07:00 0.000 0.000 0.000 0.033 0.033
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Sink "POC-1" Results for Run "Run 1"

Run:Run 1 Element:POC-1 Result:Outflow Run:Run 1 Element:UG-2 Result:Outflow Run:Run 1 Element:DMA-OFF Result:Outflow Run:Run 1 Element:DMAs 2 to 6 Result:Outflow Run:Run 1 Element:DIV-2 Result:Outflow
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March 30, 2018 SCST No. 170111N 
Report No. 2 

Mr. Mitch Bramlitt 
Autozone Development Corporation 
123 South Front Street 
Memphis, Tennessee 98103 

Subject: UPDATE INFILTRATION RECOMMENDATIONS 
PROPOSED AUTOZONE 
VALLEY CENTER ROAD 
VALLEY CENTER, CALIFORNIA 

References: 1)  SCST, Inc., 2017, Infiltration Feasibility Study, Proposed Autozone, Valley 
Center Road, Valley Center California, SCST Report No. 170111N, dated February 
1.  

2) Terradyne LAX,Inc., 2016, Geotechnical Investigation Report, Proposed
Autozone Store 6173, Near Valley Center Road and Mirar De Valle Road, Valley
Center, San Diego County, California, Terradyne Project No.: L161055, dated
October 10.

Dear Mr. Bramlitt: 

SCST, Inc. (SCST) is pleased to submit this letter updating our recommendations for the 

proposed biofiltration basin at the subject project.  We understand that the original design of the 

biofiltration basin has changed since our original report. 

The new biofiltration basin will base elevation of approximately 1,304 feet above mean sea level 

(msl) and a maximum ponding depth of approximately 1.306 msl.  The biofiltration basin will be 

surrounded on the north by 2:1 (horizontal:vertical) fill slope less than 5 feet in height, on the south 

by hardscape surfaces, on the west by the proposed building, and on the east by a retaining wall 

and a fill slope descending toward Valley Center Road. 

UPDATED RECOMMENDATIONS 

In order to minimize potential impacts to the adjacent improvements, we recommend that an 

impermeable barrier be installed on the north side (between the basin and the fill slope), and the 

west side (between the basin and the proposed building) of the biofiltration basin.  The 

impermeable barrier should extend to a depth of at least 1 foot below the footing depth of the east 

side of the proposed building. 



Autozone Development Corporation 
Valley Center Autozone - Update Infiltration Recommendations 
Valley Center, California 

March 30, 2018 
SCST No. 170111N-2 

Page 2 

We appreciate the opportunity to be of service to you on this project. If you have any questions, 

comments, or require additional information, please call our office at (619) 280-4321. 

Respectfully submitted, 
SCST, INC. 

Douglas A. Skinner, CEG 2472 
Senior Geologist 

DAS:aw 

(1) Addressee via e-mail: mitch.bramlitt@autozone.com
(1) Mr. Brent Moore via e-mail: brent-alidade@att.net



Appendix C: Geotechnical and Groundwater Investigation Requirements 

C-11 February 26, 2016 

Worksheet C.4-1: Categorization of Infiltration Feasibility Condition

Categorization of Infiltration Feasibility Condition Worksheet C.4-1 

Part 1 - Full Infiltration Feasibility Screening Criteria 
Would infiltration of the full design volume be feasible from a physical perspective without any undesirable 
consequences that cannot be reasonably mitigated? 
Note that it is not necessary to investigate each and every criterion in the worksheet if infiltration is 
precluded. Instead a letter of justification from a geotechnical professional familiar with the local conditions 
substantiating any geotechnical issues will be required. 

Criteria Screening Question Yes No 

1 

Is the estimated reliable infiltration rate below proposed facility 
locations greater than 0.5 inches per hour? The response to this 
Screening Question must be based on a comprehensive evaluation of 
the factors presented in Appendix C.2 and Appendix D. 

Provide basis: 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 
discussion of study/data source applicability. 

2 

Can infiltration greater than 0.5 inches per hour be allowed 
without increasing risk of geotechnical hazards (slope stability, 
groundwater mounding, utilities, or other factors) that cannot be 
mitigated to an acceptable level? The response to this Screening 
Question must be based on a comprehensive evaluation of the factors 
presented in Appendix C.2. 

Provide basis: 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 
discussion of study/data source applicability. 
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Criteria Screening Question Yes No 

3 

Can infiltration greater than 0.5 inches per hour be allowed 
without increasing risk of groundwater contamination (shallow 
water table, storm water pollutants or other factors) that cannot 
be mitigated to an acceptable level? The response to this Screening 
Question must be based on a comprehensive evaluation of the factors 
presented in Appendix C.3. 

  

Provide basis: 

 

 

 

 

 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 
discussion of study/data source applicability. 

4 

Can infiltration greater than 0.5 inches per hour be allowed 
without causing potential water balance issues such as change of 
seasonality of ephemeral streams or increased discharge of 
contaminated groundwater to surface waters? The response to this 
Screening Question must be based on a comprehensive evaluation of 
the factors presented in Appendix C.3. 

  

Provide basis: 

 

 

 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 
discussion of study/data source applicability. 

Part 1 
Result* 

If all answers to rows 1 - 4 are “Yes” a full infiltration design is potentially feasible. 
The feasibility screening category is Full Infiltration 
 
If any answer from row 1-4 is “No”, infiltration may be possible to some extent but 
would not generally be feasible or desirable to achieve a “full infiltration” design. 
Proceed to Part 2 

 

*To be completed using gathered site information and best professional judgment considering the definition of MEP in 
the MS4 Permit. Additional testing and/or studies may be required by County staff to substantiate findings.    
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Worksheet C.4-1 Page 3 of 4 

Part 2 – Partial Infiltration vs. No Infiltration Feasibility Screening Criteria 

Would infiltration of water in any appreciable amount be physically feasible without any negative 
consequences that cannot be reasonably mitigated? 

Criteria Screening Question Yes No 

5 

Do soil and geologic conditions allow for infiltration in any 
appreciable rate or volume? The response to this Screening 
Question must be based on a comprehensive evaluation of the factors 
presented in Appendix C.2 and Appendix D. 

  

Provide basis: 

 

 

 

 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 
discussion of study/data source applicability and why it was not feasible to mitigate low infiltration rates. 

6 

Can Infiltration in any appreciable quantity be allowed without 
increasing risk of geotechnical hazards (slope stability, 
groundwater mounding, utilities, or other factors) that cannot 
be mitigated to an acceptable level? The response to this Screening 
Question must be based on a comprehensive evaluation of the factors 
presented in Appendix C.2. 

  

Provide basis: 

 

 

 

 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 
discussion of study/data source applicability and why it was not feasible to mitigate low infiltration rates. 
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Worksheet C.4-1 Page 4 of 4 

Criteria Screening Question Yes No 

7 

Can Infiltration in any appreciable quantity be allowed without 
posing significant risk for groundwater related concerns 
(shallow water table, storm water pollutants or other factors)? 
The response to this Screening Question must be based on a 
comprehensive evaluation of the factors presented in Appendix C.3. 

  

Provide basis: 

 

 

 

 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 
discussion of study/data source applicability and why it was not feasible to mitigate low infiltration rates. 

8 
Can infiltration be allowed without violating downstream water 
rights? The response to this Screening Question must be based on a 
comprehensive evaluation of the factors presented in Appendix C.3. 

  

Provide basis: 

 

 

 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide narrative 
discussion of study/data source applicability and why it was not feasible to mitigate low infiltration rates. 

Part 2 
Result* 

If all answers from row 5-8 are yes then partial infiltration design is potentially feasible.  
The feasibility screening category is Partial Infiltration. 

If any answer from row 5-8 is no, then infiltration of any volume is considered to be 
infeasible within the drainage area. The feasibility screening category is No Infiltration. 

 

*To be completed using gathered site information and best professional judgment considering the definition of MEP in 
the MS4 Permit. Additional testing and/or studies may be required by Agency/Jurisdictions to substantiate findings 



 

 

 

 
 
 
 
February 9, 2017 SCST No. 170111N 
 Report No. 1 
Mr. Mitch Bramlitt 
Autozone Development Corporation 
123 South Front Street 
Memphis, Tennessee 98103 
 
Subject:  INFILTRATION FEASIBILITY STUDY 

PROPOSED AUTOZONE 
VALLEY CENTER ROAD 
VALLEY CENTER, CALIFORNIA 

 
Reference: 1.) Terradyne LAX,Inc., 2016, Geotehnical Investigation Report, Proposed Autozone 

Store 6173, Near Valley Center Road and Mirar De Valle Road, Valley Center, San 
Diego County, California, Terradyne Project No.: L161055, dated October 10.  

 
Dear Mr. Bramlitt: 

SCST, Inc. (SCST) is pleased to submit this report for the infiltration feasibility study performed at 

the subject project.  The project is located at the intersection of Mirar de Valle Road and Valley 

Center Road in the community of Valley Center, California (Figure 1). We understand the project 

will consist of the design and construction of an Autozone development. Based on preliminary plans 

provided to us by the client, we understand that a single BMP location is proposed at the northeast 

corner of the project site. The purpose of our study was to assess the infiltration characteristics of 

the subsurface soils in the area of the planned BMP location in accordance with the County of San 

Diego BMP Design Manual. 

SITE DESCRIPTION 

The site consists of an empty lot located at the intersection of Mirar de Valle Road and Valley Center 

Road in the City of Valley Center, San Diego, California (Figure 1). The project site is surrounded 

by fields, farmland, and rural business developments. The lot is relatively flat, with general sheet 

flow from south to north and west to east, and bound by Mirar de Valle road to the north and Vallley 

Center Road to the east. There are no existing improvements. The proposed BMP is located at 

northeast corner of the lot. Site elevations range from about 1308 feet at the northeast corner to 

about 1316 feet in the southwest corner of the lot. 

PREVIOUS INVESTIGATION 

Terradyne LAX, Inc. (Terradyne) performed a geotechnical investigation for the project in 

September of 2016 (Reference 1). As part of Terradyne’s investigation, a total of 8 geotechnical 

borings were performed at the site. The depths of the borings rang from about 11½ feet to 16½ feet 
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below existing grade.  Two of the borings, borings B-7 and B-9 are located within 50 feet of the 

proposed BMP (Reference 1). 

FIELD EXPLORATION 

SCST conducted an infiltration feasibility study at the project site on January 18 and 19, 2017. Our 

field work consisted of drilling two percolation borings to depths between approximately 4½ feet 

and 5 feet below the existing ground surface using a 6-inch diameter hand auger. Auger refusal 

was encountered in one boring at a depth of about 4½ feet. An SCST engineer logged the borings 

and collected representative soil samples of the materials encountered. Bulk samples were 

obtained from the borings and transported to our in-house geotechnical laboratory for testing. 

Logs of the borings are presented in Appendix I. Soils are classified according to the Unified Soil 

Classification System (USCS) present on Figure I-1. Figure 2 presents a Subsurface Exploration 

Map showing the approximate locations of our percolation test borings and the borings drilled by 

Terradyne in 2016.  

SUBSURFACE CONDITIONS 

The materials encountered in the percolation borings consist of artificial fill underlain by alluvium.  

The alluvium consists of moist medium dense clayey sand and poorly graded sand. Groundwater 

was not encountered in the borings. Additionally, groundwater was not reported in the borings 

drilled at the aite by Terradyne. However, groundwater levels may fluctuate in the future due to 

rainfall, irrigation, broken pipes, or changes in site drainage. Because groundwater rise or seepage 

is difficult to predict, such conditions are typically mitigated if and when they occur. 

LABORATORY TESTING 

Selected samples obtained from the borings were tested to evaluate pertinent classification and 

engineering properties and enable development of geotechnical conclusions. Laboratory testing of 

representative soil samples included sieve analyses. Brief descriptions of the laboratory test 

procedures and the test results are presented in Appendix II. 

PERCOLATION TESTING 

In situ borehole percolation tests were performed at two locations at depths of approximately 4½ 

and 5 feet below the existing ground surface.  The test locations were situated so that a minimum 

of two tests were within 50 feet of the proposed infiltration basin. The testing was performed by an 

SCST engineer in general accordance with the City of San Diego BMP Design Manual.  Table 1 

presents the tested infiltration rates.  The data and results of the percolation testing are presented 

in Appendix III. 
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Table 1: Infiltration Rate Test Results 

CONCLUSIONS AND RECOMMENDATIONS 

Evaluation of storm water infiltration feasibility was performed in general accordance with Appendix 

I of the County of San Diego BMP Design Manual.  Form I-8 from the manual is provided in 

Appendix IV.  In our opinion, alluvial deposits tested during our study are generally representative 

of the materials that may be encountered between 2 and 15 feet below the existing ground surface. 

The tested infiltration rates are greater than 0.1 inch per hour. The tested infiltration rates support 

partial infiltration based on the County of San Diego definition (greater than 0.01 inches per hour). 

We appreciate the opportunity to be of service to you on this project. If you have any questions, 

comments, or require additional information, please call our office at (619) 280-4321. 

Respectfully submitted, 
SCST, INC. 

Douglas A. Skinner, CEG 2472 Chelsea L Feeney 
Senior Geologist Staff Engineer  

DAS:clf:aw

Attachments: 

Figures 
Figure 1 - Site Vicinity Map 
Figure 2 - Subsurface Exploration Map 

Appendices 
Appendix   I - Field Investigation 
Appendix  II - Laboratory Testing 
Appendix III - Infiltration Testing Results 
Appendix IV - Form I-8 Categorization of Infiltration Feasibility Condition 

(1) Addressee via e-mail: mitch.bramlitt@autozone.com 
(1) Mr. Larry Dutton via e-mail: larry-alidade@att.net  

Test Location 
Test Depth 

(feet) 

Material Type at Test Depth 
(USCS Classification) 

Infiltration Rate 

(inches/hour) 

I-1 4½ 
Poorly Graded Sand 

(SP) 
0.2 

I-2 5 
Poorly Graded Sand 

(SP) 
0.6 
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APPENDIX I 

APPENDIX I 
FIELD INVESTIGATION 

Our infiltration feasibility study was conducted on January 18 and 19, 2017 and consisted of 

drilling two percolation borings to depths of between approximately 4½ feet and 5 feet below the 

existing surface using a 6-inch diameter hand auger. Auger refusal was encountered in one of 

the percolation borings at a depth of about 4½ feet. An SCST engineer logged and sampled the 

materials encountered.   

The soils are classified in accordance with the Unified Soil Classification System as illustrated on 

Figure I-1. The logs of the percolation borings are presented on Figures I-2 and I-3. 



SAMPLE SYMBOLS LABORATORY TEST SYMBOLS

AL  - Atterberg Limits

CAL CON  - Consolidation

CK COR  - Corrosivity Tests

MS    (Resistivity, pH, Chloride, Sulfate)

ST DS  - Direct Shear

SPT EI  - Expansion Index

MAX  - Maximum Density

GROUNDWATER SYMBOLS RV  - R-Value

SA  - Sieve Analysis

UC  - Unconfined Compression

By:

Job Number:

 - Modified California sampler

 - Bulk Sample

 - Shelby Tube

 - Standard Penetration Test sampler

 - Undisturbed Chunk sample

 - Maximum Size of Particle

 - Water level at time of excavation or as indicated

 - Water seepage at time of excavation or as indicated

ML

CLEAN SANDS

Inorganic silts and very fine sands, rock flour, sandy silt or clayey-silt-

sand mixtures with slight plasticity.

CL Inorganic clays of low to medium plasticity, gravelly clays, sandy clays, 

silty clays, lean clays.

SILTS AND CLAYS

(Liquid Limit less 

than 50)

II.  FINE GRAINED, more than 50% of material is smaller than No. 200 sieve size.

SM

SC

Silty sands, poorly graded sand and silty mixtures.

Clayey sands, poorly graded sand and clay mixtures.

SANDS

More than half of 

coarse fraction is 

smaller than   No. 
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Poorly graded sands, gravelly sands, little or no fines.SP

Organic silts and organic silty clays or low plasticity.

PT Peat and other highly organic soils.III.  HIGHLY ORGANIC SOILS

MH

CH Inorganic clays of high plasticity, fat clays.

Inorganic silts, micaceous or diatomaceous fine sandy or silty soils, 

elastic silts.

OH Organic clays of medium to high plasticity.

SW Well graded sand, gravelly sands, little or no fines.
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coarse fraction is 

larger than No. 4 

sieve size but 

smaller than 3".
GRAVELS WITH FINES 

(Appreciable amount of 

fines)

CLEAN GRAVELS

GP Poorly graded gravels, gravel sand mixtures, little or no fines.

GM Silty gravels, poorly graded gravel-sand-silt mixtures.

GROUP 

SYMBOL
TYPICAL NAMES

GW Well graded gravels, gravel-sand mixtures, little or no fines

GC Clayey gravels, poorly graded gravel-sand, clay mixtures.

SUBSURFACE EXPLORATION LEGEND

SILTS AND CLAYS

(Liquid Limit 

greater than 50)

Figure:
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UNIFIED SOIL CLASSIFICATION CHART

SOIL DESCRIPTION

I.  COARSE GRAINED, more than 50% of material is larger than No. 200 sieve size.
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ALLUVIUM (Qal): CLAYEY SAND, very dark gray, moist.

FILL (Qf): SILTY SAND, dark brown, moist, organics observed.SM
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APPENDIX II 

APPENDIX II 
LABORATORY TESTING 

Laboratory tests were performed to provide geotechnical parameters for engineering analyses. 

The following tests were performed: 

 CLASSIFICATION: Field classifications were verified in the laboratory by visual

examination. The final soil classifications are in accordance with the Unified Soil

Classification System.

 GRAIN SIZE DISTRIBUTION: The grain size distribution was determined on one sample

in accordance with ASTM D422.  Figure II-1 present the test results.

Soil samples not tested are now stored in our laboratory for future reference and analysis, if 

needed. Unless notified to the contrary, all samples will be disposed of 30 days from the date of 

this report. 
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APPENDIX III 
INFILTRATION RATE TEST RESULTS 

 
We performed falling head borehole infiltration tests at two locations (I-1 and I-2) in general 

conformance with Appendix C of the BMP Design Manual for the San Diego Region. The 

percolation test holes were prepared by placing about 2 inches of gravel in the bottom of the test 

hole and installing a 4-inch diameter perforated PVC pipe from the top of the pea gravel to the 

ground surface or higher. Prior to starting the percolation tests, the holes were filled with water to 

presoak the soil materials. The percolation tests were performed approximately 24 hours after 

presoaking by placing clean potable water in the PVC pipe and measuring the drop in the water 

level.  Figures III-1 and III-2 present the results of the testing. 

 

 

 
 
 
 
 
 
 
 
 
 
 



Project Name: Valley Center Infiltration Testing Test Number: I-1
Job Number: 170111N Tested By: JRD
Date Drilled: Date Tested: 1/19/2017
Drilling Method: Hand Tools Presoak Time: 24  hours
Drilled Depth (feet): 4.5
Test Hole Diameter (inches): 6
Gravel Pack: Yes
Pipe Diameter (inches): 4

Time Initial Water Final Water Change in Water Percolation
Trial No. Time Interval, ΔT Height, Ho Height, Hf Height, ΔH Rate

(min) (ft) (ft) (in) (min/in)
14:30
15:00
15:00
15:30
15:30
16:00
16:00
16:30
16:30
17:00
17:00
17:30
17:30
18:00
18:00
18:30

60 min/in
1.0 in/hr

90 min/in
0.7 in/hr

0.2 in/hr

*Tested infiltration rate using the Porchet Method:

ΔH(60r)
ΔT(r + 2Havg)

ΔH = Change in water head height over the time interval [in] = 0.5

r = Test hole radius [in] = 3

ΔT = Time interval [min] = 30

Havg =  Average water height over time interval = 12(Ho + Hf)/2 [in] = 5.7

It = 0.2 = Approximate infiltration rate [in/hr]

By: JRD Date:
Job No: 170111N-1 Figure:

30

Report of Borehole Percolation Testing
Storm Water Infiltration

1/18/2017

1 0:30 0.52 0.44 1.0 30

2 0:30 0.52 0.4375 1.0

4 0:30 0.5 0.4 0.9 34

3 0:30 0.52 0.43 1.1 27

5 0:30 0.52 0.34 2.1 14

7 0:30 0.52 0.42 1.3 24

6 0:30 0.52 0.48 0.5 60

8 0:30 0.52 0.43 1.1

Observed Percolation Rate:

Gravel Correction Factor: 1.50

Corrected Percolation Rate:

27

*Tested Infiltation Rate, It:

It =

SCST, Inc. February, 2017
III-1

Autozone Valley Center Infiltration
Valley Center, California



Project Name: Valley Center Infiltration Testing Test Number: I-2
Job Number: 170111N Tested By: JRD
Date Drilled: Date Tested: 1/19/2017
Drilling Method: Hand Tools Presoak Time: 24  hours
Drilled Depth (feet): 5.0
Test Hole Diameter (inches): 6
Gravel Pack: Yes
Pipe Diameter (inches): 4

Time Initial Water Final Water Change in Water Percolation
Trial No. Time Interval, ΔT Height, Ho Height, Hf Height, ΔH Rate

(min) (ft) (ft) (in) (min/in)
14:30
15:00
15:00
15:30
15:30
16:00
16:00
16:30
16:30
17:00
17:00
17:30
17:30
18:00
18:00
18:30

11 min/in
5.5 in/hr

16 min/in
3.7 in/hr

0.6 in/hr

*Tested infiltration rate using the Porchet Method:

ΔH(60r)
ΔT(r + 2Havg)

ΔH = Change in water head height over the time interval [in] = 2.8

r = Test hole radius [in] = 3

ΔT = Time interval [min] = 30

Havg =  Average water height over time interval = 12(Ho + Hf)/2 [in] = 11.8

It = 0.6 = Approximate infiltration rate [in/hr]

By: JRD Date:
Job No: 170111N-1 Figure:

16

Report of Borehole Percolation Testing
Storm Water Infiltration

1/18/2017

1 0:30 1.08 0.84 2.9 10

2 0:30 1.08 0.93 1.9

4 0:30 1.1 0.9 2.5 12

3 0:30 1.08 0.86 2.6 11

5 0:30 1.08 0.90 2.3 13

7 0:30 1.08 0.94 1.8 17

6 0:30 1.08 0.85 2.8 11

8 0:30 1.08 0.92 2.0

Observed Percolation Rate:

Gravel Correction Factor: 1.50

Corrected Percolation Rate:

15

*Tested Infiltation Rate, It:

It =

SCST, Inc. February, 2017
III-2

Autozone Valley Center Infiltration
Valley Center, California
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APPENDIX IV 

FORM I-8 CATEGORIZATION OF INFILTRATION FEASIBILITY CONDITION 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Categorization of Infiltration Feasibility Condition 

 
Form I-8 

Part 1 - Full Infiltration Feasibility Screening Criteria 
Would infiltration of the full design volume be feasible from a physical perspective without any undesirable 
consequences that cannot be reasonably mitigated? 

Criteria Screening Question Yes No 

 

1 

Is the estimated reliable infiltration rate below proposed facility locations 
greater than 0.5 inches per hour? The response to this Screening Question 
shall be based on a comprehensive evaluation of the factors presented in 
Appendix C.2 and Appendix D. 

  

Provide basis: 
 
Results of falling head borehole percolation testing were 0.2 and 0.6-inches per hour. The tested material is 
believed to be generally representative of the material that will be encountered below the proposed BMP 
location. The average of the tested infiltration rates do not support allowing infiltration greater than 0.5-
inches per hour. 
 
 
 
 
 
 
 
 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide 
i  di i  f d /d   li bili   

 
2 

Can infiltration greater than 0.5 inches per hour be allowed without increasing 
risk of geotechnical hazards (slope stability, groundwater mounding, utilities, 
or other factors) that cannot be mitigated to an acceptable level? The response 
to this Screening Question shall be based on a comprehensive evaluation of 
the factors presented in Appendix C.2. 

  

Provide basis: 
 
The tested infiltration rate at the site does not support allowing infiltration greater than 0.5-inched per 
hour. Doing so will increase the risk of adverse settlement of the proposed structure to be located adjacent 
to the planned BMP. Additionally, due to the close proximity of the proposed structure to the proposed 
BMP location, we recommend the BMP be lined with an impermeable membrane to minimize this risk. 
SCST does not recommend allowing infiltration greater than 0.5 incher per hour.  
 

 
 
 
 
 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide 
narrative discussion of study/data source applicability. 

 



Form I-8 Page 2 of 4 

Criteria Screening Question Yes No 

 
 
3 

Can infiltration greater than 0.5 inches per hour be allowed without increasing 
risk of groundwater contamination (shallow water table, storm water 
pollutants or other factors) that cannot be mitigated to an acceptable level? 
The response to this Screening Question shall be based on a comprehensive 
evaluation of the factors presented in Appendix C.3. 

  

Provide basis: 
 
Based on our experience with other sites in the site vicinity, historic high groundwater elevations are above 
the base elevation of the proposed infiltration basin and, if unlined, may increase the risk of groundwater 
contamination. Allowing infiltration at the site may increase the risk of adverse settlement of the proposed 
structure to be located adjacent to the planned BMP. SCST does not recommend allowing infiltration 
greater than 0.5 inches per hour. 
 
 
 
 
 
 
 
 
 

              
      

 
 
4 

Can infiltration greater than 0.5 inches per hour be allowed without causing 
potential water balance issues such as change of seasonality of ephemeral 
streams or increased discharge of contaminated groundwater to surface 
waters? The response to this Screening Question shall be based on a 
comprehensive evaluation of the factors presented in Appendix C.3. 

  

Provide basis: 
 
 There are no known contaminants occurring at the proposed site, but our tested infiltration rate falls 
below 0.5 inches per hour so SCST does not recommend allowing infiltration greater than the tested 
amount.   
 
 
 
 
 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide 
narrative discussion of study/data source applicability. 

 
 
Part 1 
Result* 

If all answers to rows 1 - 4 are “Yes” a full infiltration design is potentially feasible. 
The feasibility screening category is Full Infiltration 

 
If any answer from row 1-4 is “No”, infiltration may be possible to some extent but 
would not generally be feasible or desirable to achieve a “full infiltration” design. 
Proceed to Part 2 

 

*To be completed using gathered site information and best professional judgment considering the definition of MEP in 
the MS4 Permit. Additional testing and/or studies may be required by the City Engineer to substantiate findings 



Form I-8 Page 3 of 4 

Part 2 – Partial Infiltration vs. No Infiltration Feasibility Screening Criteria 
Would infiltration of water in any appreciable amount be physically feasible without any negative 
consequences that cannot be reasonably mitigated? 

Criteria Screening Question Yes No 

 

5 

Do soil and geologic conditions allow for infiltration in any appreciable rate 
or volume? The response to this Screening Question shall be based on a 
comprehensive evaluation of the factors presented in Appendix C.2 and 
Appendix D. 

  

Provide basis: 
 
There tested infiltration rates average 0.4 inches per hour. Boring logs show poorly graded sand at the 
bottom of our excavation which is believed to be generally representative of the material that will be 
encountered below proposed BMP locations. The tested infiltration rated support allowing partial 
infiltration design based on the City if San Diego’s definition of partial infiltration being between 0.01 and 
0.5 inches per hour. However, due to the close proximity of the proposed structure to the proposed BMP 
location, we recommend the BMP be lined with an impermeable membrane to minimize the risk of 
adverse settlement to the proposed structure. 
 
 
 
 
 
 
 
 

              
               

  

 
 
6 

Can Infiltration in any appreciable quantity be allowed without increasing 
risk of geotechnical hazards (slope stability, groundwater mounding, utilities, 
or other factors) that cannot be mitigated to an acceptable level? The 
response to this Screening Question shall be based on a comprehensive 
evaluation of the factors presented in Appendix C.2. 

  

Provide basis: 
 

See responses to Criteria 2, 3, and 5. 
 
 
 
 
 
 
 
 
 
 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide 
narrative discussion of study/data source applicability and why it was not feasible to mitigate low 
infiltration rates. 

 



Form I-8 Page 4 of 4 

Criteria Screening Question Yes No 

 
 
7 

Can Infiltration in any appreciable quantity be allowed without posing 
significant risk for groundwater related concerns (shallow water table, storm 
water pollutants or other factors)? The response to this Screening Question 
shall be based on a comprehensive evaluation of the factors presented in 
Appendix C.3. 

  

Provide basis: 
See response to Criteria 3. 
 
 
 
 
 
 
 
 
 
 
 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide 
narrative discussion of study/data source applicability and why it was not feasible to mitigate low 

   
8 

Can infiltration be allowed without violating downstream water rights? The 
response to this Screening Question shall be based on a comprehensive 
evaluation of the factors presented in Appendix C.3. 

  

Provide basis: 
 
This Criteria Should be addressed by the Project Civil Engineer. 
 
 
 
 
 
 
 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide 
narrative discussion of study/data source applicability and why it was not feasible to mitigate low 
infiltration rates. 

 
Part 2 
Result* 

If all answers from row 1-4 are yes then partial infiltration design is potentially feasible. 
The feasibility screening category is Partial Infiltration. 
If any answer from row 5-8 is no, then infiltration of any volume is considered to be 
infeasible within the drainage area. The feasibility screening category is No Infiltration. 

 

*To be completed using gathered site information and best professional judgment considering the definition of MEP 
in the MS4 Permit. Additional testing and/or studies may be required by the City Engineer to substantiate findings 
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