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Applicability of Storm Water Best Management Practices (BMP) Requirements Form I-1
(Storm Water Intake Form for all Development Permit Applications)

[March 15, 2016]

For detailed information please visit:
WWWw.san-marcos.net/de

Project Identification

Project Name: Hollandia Dairy Redevelopment

Description: A redevelopment project that is divided by 3 construction phases and is approximately 2.4 acres. This project
includes: constructing a new utility building, new maintenance building, demolishing the old dairy process replace it with a new
dairy process building.

Permit Application Number (if applicable): CUP 19-0010 Date: 04/05/2019

Project Address: 622 E Mission Road, San Marcos, CA 92069

Determination of Requirements

This form is required as part of the City’s application process. The purpose of this form is to identify potential land development
planning storm water requirements that apply to development projects.

Development projects are defined as construction, rehabilitation, redevelopment, or reconstruction of any public or private
projects. In addition, the identification of a development project, as it relates to storm water regulations, would truly apply to
development and redevelopment activities that have the potential to contact storm water and contribute a source of pollutants,
or reduce the natural absorption and infiltration abilities of the land.

To access the BMP Design Manual, Storm Water Quality Management Plan (SWQMP) templates, and other pertinent information
related to this program please refer to:
http://www.san-marcos.net/departments/development-services/stormwater/development-planning

Please answer each of the following steps below, starting with Step 1 and progressing through each step until

reaching "Stop".

Step Answer Progression
Step 1: Based on the above, Is the project a M ves Go to Step 2.
"development project" (See definition above)?
See Section 1.3 of the BMP Design Manual for O No Permanent BMP requirements do not apply. No
further guidance if necessary. SWQMP will be required. Provide brief discussion
below. STOP.

Discussion / justification if the project is not a "development project" (e.g., the project includes only interior remodels within an
existing building):

Step 2: Is the project a Standard Project, Priority [ standard Project Only Standard Project requirements apply,

Development Project (PDP), or exception to PDP including Standard Project SWQMP. STOP.
L

definitions M pDP Standard and PDP requirements apply, including

PDP SWQMP. Go to Step 3 on the following page.
To answer this item, complete Form I-2, Project PDP SWQMP P E pag

Type Determination. See Section 1.4 of the BMP | [ Exception to PDP Standard Project requirements apply, and any
Design Manual in its entirety for guidance. definitions additional requirements specific to the type of

project. Provide discussion and list any additional
In addition to Section 1.4, please refer to the requirements below. Prepare Standard Project
City’s SWQMP Submittal Requirements form. SWQMP. STOP.

City of San Marcos PDP SWQMP Template Date: March 15, 2016
PDP SWQMP Preparation Date: 12/6/2019
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Discussion / justification, and additional requirements for exceptions to PDP definitions, if applicable:

Step 3 (PDPs only). Please answer the list of questions in this section to determine if hydromodification requirements reply to the
proposed PDP. Does the project:

Step 3a. Discharge storm water [ ves STOP. Hydromodification requirements do not apply.

runoff directly to the Pacific Ocean? ™ No Continue to Step 3b.

Step 3b. Discharge storm water [ ves STOP. Hydromodification requirements do not apply.

runoff directly to an enclosed

embayment, not within protected M No Continue to Step 3c.

areas?

Step 3c. Discharge storm water [ ves STOP. Hydromodification requirements do not apply.

runoff directly to a water storage

reservoir or lake, below spillway or M No Continue to Step 3d.

normal operating level?

Step 3d. Discharge storm water [ ves STOP. Hydromodification requirements do not apply.

\r/tjl:/?:\;i'recuy to an area identified in M No Hydromodification requirements apply to the project. Go to Step
' 4,

Discussion / justification if hydromodification control requirements do not apply:

Step 4 (PDPs subject to [ ves Management measures required for protection of critical coarse
hydromodification control sediment yield areas (Chapter 6.2).

requirements only). Does protection Stop.

of critical coarse sediment yield areas ™ No Management measures not required for protection of critical coarse
apply based on review of WMAA sediment yield areas.

Potential Critical Coarse Sediment Provide brief discussion below.

Yield Area Map? Stop.

See Section 6.2 of the BMP Design

Manual for guidance.

City of San Marcos PDP SWQMP Template Date: March 15, 2016
PDP SWQMP Preparation Date: 12/6/2019



AW  Critical Course Sediment

No Critical Course Sediment Yield areas found on the site.

City of San Marcos PDP SWQMP Template Date: March 15, 2016
PDP SWQMP Preparation Date: 12/6/2019




Form I-2
[March 15, 2016]

Project Type Determination Checklist

Project Information
Project Name/Description: Hollandia Dairy Redevelopment
Permit Application Number (if applicable): CUP 19-0010 ‘ Date: 04/05/2019
Project Address: 622 E Mission Road, San Marcos, CA 92069"

Project Type Determination: Standard Project or Priority Development Project (PDP)
The project is (select one): O] New Development M Redevelopment
The total proposed newly created or replaced impervious area is: _93924 ft?(_2.15 ) acres
Is the project in any of the following categories, (a) through (f)?
Yes | No | (a) | New development projects that create 10,000 square feet or more of impervious

| M surfaces (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

™ Il 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
™ Il 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.

City of San Marcos PDP SWQMP Template Date: March 15, 2016
PDP SWQMP Preparation Date: 12/6/2019



Form I-2 Page 2, Form Date: March 15, 2016

Yes | No | (d) | New or redevelopment projects that create and/or replace 2,500 square feet or
Il M 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
| M 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
M | 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?

[J No - the project is not a Priority Development Project (Standard Project).

M Yes-the project is a Priority Development Project (PDP).

The following is for redevelopment PDPs only:

The area of existing (pre-project) impervious area at the project site is: 593,401 ft? (A)

The total proposed newly created or replaced impervious area is 93,924 ft? (B)

Percent impervious surface created or replaced (B/A)*100: 16%

The percent impervious surface created or replaced is (select one based on the above calculation):

M less than or equal to fifty percent (50%) — only new impervious areas are considered PDP
OR
O greater than fifty percent (50%) — the entire project site is a PDP

City of San Marcos PDP SWQMP Template Date: March 15, 2016
PDP SWQMP Preparation Date: 12/6/2019



Site Information Checklist Form I-3B (PDPs)

[March 15, 2016]

For PDPs
Project Summary Information
Project Name Hollandia Dairy Redevelopment
Project Address 622 E. Mission Road

"San Marcos, CA 92069"

Assessor's Parcel Number(s) (APN(s)) " 218-180-048"
Permit Application Number CUP 19-0010
Project Hydrologic Unit Select One:

[ santa Margarita 902
O san Luis Rey 903

M carlsbad 904

[ san Dieguito 905

O Penasquitos 906

[ san Diego 907

[ Pueblo San Diego 908
[ sweetwater 909

O otay 910

O Tijuana 911

Project Watershed The project is located in the Richland Hydrologic Sub

Area of the San Marcos Hydrologic Area of the
CARLSBAD Hydrologic Unit (904.52).

(Complete Hydrologic Unit, Area, and Subarea
Name with Numeric Identifier)

Parcel Area
14.37 Acres (___625,957  Square Feet)

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

Area to be Disturbed by the Project
(Project Area)

2.12  Acres (__ 92,222  Square Feet)

Project Proposed Impervious Area

(subset of Project Area) 2.12  Acres (__ 92,222 Square Feet)

Project Proposed Pervious Area
0.00 Acres (__0  Square Feet)

(subset of Project Area)
Note: Proposed Impervious Area + Proposed Pervious Area = Area to be Disturbed by the Project.
This may be less than the Parcel Area.

City of San Marcos PDP SWQMP Template Date: March 15, 2016
PDP SWQMP Preparation Date: 12/6/2019



Form I-3B Page 2 of 10, Form Date: March 15, 2016

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

4] Existing development

O Previously graded but not built out

] pbemolition completed without new construction
O Agricultural or other non-impervious use

[l Vacant, undeveloped/natural

Description / Additional Information:

The project site is an existing milk processing complex and food storage. Existing buildings and
parking areas area spread out within the borders of the facility. Topography on the site is rather
flat ranging from 0.5 to 5% slopes. The area that will be disturbed is an impervious area consist of dairy
processing building, food storage, utility building, maintenance building and delivery truck access to the
loading dock.

Existing Land Cover Includes (select all that apply):

O Vegetative Cover
O Non-Vegetated Pervious Areas
4] Impervious Areas

Description / Additional Information:
See description under Current Status of the Site

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

Approximate Depth to Groundwater (GW):
O ew Depth < 5 feet

M 5feet<GW Depth < 10 feet

[ 10 feet < GW Depth < 20 feet

O 6w Depth > 20 feet

Existing Natural Hydrologic Features (select all that apply):
[ watercourses

O Seeps

O Springs

L wetlands

M None

Description / Additional Information:

City of San Marcos PDP SWQMP Template Date: March 15, 2016
PDP SWQMP Preparation Date: 12/6/2019



Form I-3B Page 3 of 10, Form Date: March 15, 2016

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.

Describe existing site drainage patterns:

(1) The property is a fully developed site such as buildings, access road, parking lots and pavements. The
existing drainage conveyance is an urban drainage.

(2) There is no offsite runoff conveyed through the site.

(3) The runoff flows from northeast to southwest and treated by sand filter before released to a public
stormdrain system.

(4) There is one outfalls located at the southwest side of the project. Runoff from the parking lots and
the roofs area are filtered through sand filter basins and then conveyed through internal storm drain
network and then tied into a 30” public stormdrain that is labeled as POC-1.

City of San Marcos PDP SWQMP Template Date: March 15, 2016
PDP SWQMP Preparation Date: 12/6/2019
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Description of Proposed Site Development
Project Description / Proposed Land Use and/or Activities:
The project is the construction of a new utility building, a dairy process building, demolish an old dairy
process building, maintenance building, pipe bridge, employee welfare area, metal canopy and future
dairy process building on a 2.15 acre site over a fully impervious developed area. Improvements also
include a new storm drain pipe system which includes stormwater filtration and detention features.

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

- New utility buildings, including boilers, electrical, chillers, and water/air.

- New Dairy process building, including truck receiving, raw tank alcove, raw clip/bulk chemical,

process room, process corridor/utility corridor and filler line.

- New maintenance building, including maintenance room, parts storage, laboratory and office.

- Pipe bridge

- Employee welfare area such as: employee locker room, toilets and break room.

- Metal canopy over case return loading dock.

- Future dairy process building and future office

- Sidewalk and parking lots.

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

No pervious area proposed, existing area is fully impervious area.

Does the project include grading and changes to site topography?

M Yes
I No

Description / Additional Information:

The site will remain largely at the same grade as present and this project is considered to be a
redevelopment project.

City of San Marcos PDP SWQMP Template Date: March 15, 2016
PDP SWQMP Preparation Date: 12/6/2019
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Description of Proposed Site Drainage Patterns
Does the project include changes to site drainage (e.g., installation of new storm water conveyance
systems)?

M vYes
O 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 proposed project site drainage conveyance system does not differ much from the existing condition,
except the new proposed building and parking lots are directed to detention pipe systems before
discharging the storm water to a Modular Wetlands system (MWS). The detention pipe system is sized
at a minimum to hold 0.75 DCV upstream of the Modular Wetlands system. The storm water treated in
the MWS discharges to a private stormdrain network before ultimately discharges to public stormdrain.
Part of the runoff from the proposed building at the southwesterly side of the site is directed to the bio-
filtration planter incorporated within the landscaping area and then discharges to the public drain via
private storm drain pipes.

City of San Marcos PDP SWQMP Template Date: March 15, 2016
PDP SWQMP Preparation Date: 12/6/2019
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Identify whether any of the following features, activities, and/or pollutant source areas will be present
(select all that apply):

M oOn-site storm drain inlets

M Interior floor drains and elevator shaft sump pumps
O interior parking garages

M Need for future indoor & structural pest control

M Landscape/Outdoor Pesticide Use

O Pools, spas, ponds, decorative fountains, and other water features
[ Food service

O Refuse areas

M Industrial processes

[ outdoor storage of equipment or materials

[ vehicle and Equipment Cleaning

O Vehicle/Equipment Repair and Maintenance

O Fuel Dispensing Areas

4| Loading Docks

M Fire Sprinkler Test Water

M Miscellaneous Drain or Wash Water

M Plazas, sidewalks, and parking lots

Description / Additional Information:

City of San Marcos PDP SWQMP Template Date: March 15, 2016
PDP SWQMP Preparation Date: 12/6/2019
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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 project is located in the Richland Hydrologic Sub Area of the San Marcos Hydrologic Area of the
CARLSBAD Hydrologic Unit (904.52). The project discharges to a public storm drain (southwest of the
site) within Richland HSA to the San Marcos Creek, to Lake San Marcos, to the Batiquitos Lagoon and
ultimately discharge the Pacific Ocean.

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

TMDLs / WQIP Highest Priority

303(d) Impaired Water Body Pollutant(s)/Stressor(s) Pollutant
San Marcos Creek Bentihic Community Effects, Indicator Bacteria, Nutrients
Indicator Bacteria, Phosphorus
,Selenium
Lake San Marcos Ammonia (N), Copper, Nutrients,

phosphorus, Bacteria

Identification of Project Site Pollutants*
*|dentification of project site pollutants is only required if flow-thru treatment BMPs are
implemented onsite in lieu of retention or biofiltration BMPs (note the project must also participate in
an alternative compliance program unless prior lawful approval to meet earlier PDP requirements is
demonstrated)
Identify pollutants expected from the project site based on all proposed use(s) of the site (see BMP
Design Manual Appendix B.6):

Not Applicable to the Expected from the Also a Receiving Water
Pollutant . . . .
Project Site Project Site Pollutant of Concern
Sediment X
Nutrients X X
Heavy Metals X
Organic Compounds X
Trash & Debris X
Oxygen Demanding X
Substances
Oil & Grease X
Bacteria & Viruses X X
Pesticides X

City of San Marcos PDP SWQMP Template Date: March 15, 2016
PDP SWQMP Preparation Date: 12/6/2019
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Hydromodification Management Requirements
Do hydromodification management requirements apply (see Section 1.6 of the BMP Design Manual)?

4] Yes, hydromodification management flow control structural BMPs required.

O 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.

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

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

Critical Coarse Sediment Yield Areas*
*This Section only required if hydromodification management requirements apply
Based on the maps provided within the WMAA, do potential critical coarse sediment yield areas exist
within the project drainage boundaries?

[ Yes

] No, No critical coarse sediment yield areas to be protected based on WMAA maps

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

[ 6.2.1 Verification of Geomorphic Landscape Units (GLUs) Onsite
[ 6.2.2 Downstream Systems Sensitivity to Coarse Sediment
[ 6.2.3 Optional Additional Analysis of Potential Critical Coarse Sediment Yield Areas Onsite

O No optional analyses performed, the project will avoid critical coarse sediment yield areas identified
based on WMAA maps

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

[ No critical coarse sediment yield areas to be protected based on verification of GLUs onsite

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

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

Discussion / Additional Information:

City of San Marcos PDP SWQMP Template Date: March 15, 2016
PDP SWQMP Preparation Date: 12/6/2019



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.
There is only one Points of Compliance (POC) for this project. The POC is located at the southwesterly of
the site adjacent to Mulberry Drive and E Mission Road corner, specifically is located at the existing
manhole and the existing private stormdrain connected.

Has a geomorphic assessment been performed for the receiving channel(s)?
] No, the low flow threshold is 0.1Q2 (default low flow threshold)

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

[l Yes, the result is the low flow threshold is 0.3Q2

[l 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)

City of San Marcos PDP SWQMP Template Date: March 15, 2016
PDP SWQMP Preparation Date: 12/6/2019



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.

The constraint is the site is rather flat therefore no flexibility to locate the BMP that rely on gravity.

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.

City of San Marcos PDP SWQMP Template Date: March 15, 2016
PDP SWQMP Preparation Date: 12/6/2019



Source Control BMP Checklist Form I-4
[March 15, 2016]

for All Development Projects

(Standard Projects and Priority Development Projects)
Project Identification

Project Name: Hollandia Dairy Redevelopment

Permit Application Number: CUP 19-0010

Source Control BMPs

All development projects must implement source control BMPs SC-1 through SC-6 where applicable and
feasible. See Chapter 4 and Appendix E of the Model BMP Design Manual for information to implement
source control BMPs shown in this checklist.

Answer each category below pursuant to the following.

e "Yes" means the project will implement the source control BMP as described in Chapter 4 and/or
Appendix E of the Model BMP Design Manual. Discussion / justification is not required.

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

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

Source Control Requirement Applied?

SC-1 Prevention of lllicit Discharges into the MS4 M Yes ‘ L No ‘ L1 Nn/A

Discussion / justification if SC-1 not implemented:

SC-2 Storm Drain Stenciling or Signage ’ ™ ves ’ O No ‘ O N/A

Discussion / justification if SC-2 not implemented:

SC-3 Protect Outdoor Materials Storage Areas from Rainfall, Run-On, 1 ves 1 Nno M N/A
Runoff, and Wind Dispersal

Discussion / justification if SC-3 not implemented:
There are no proposed outdoor material storage areas for this project.

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

Discussion / justification if SC-4 not implemented:
There are no proposed outdoor material work areas for this project.

City of San Marcos PDP SWQMP Template Date: March 15, 2016
PDP SWQMP Preparation Date: 12/6/2019






Site Design BMP Checklist Form I-5
[March 15, 2016]

for All Development Projects

(Standard Projects and Priority Development Projects)
Project Identification

Project Name: Hollandia Dairy Redevelopment

Permit Application Number: CUP 19-0010

Site Design BMPs

All development projects must implement site design BMPs SD-1 through SD-8 where applicable and
feasible. See Chapter 4 and Appendix E of the Model BMP Design Manual for information to implement
site design BMPs shown in this checklist.

Answer each category below pursuant to the following.

e '"Yes" means the project will implement the site design BMP as described in Chapter 4 and/or
Appendix E of the Model BMP Design Manual. Discussion / justification is not required.

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

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

Site Design Requirement Applied?

SD-1 Maintain Natural Drainage Pathways and Hydrologic Features [ ves ‘ [ No ‘ 4] N/A

Discussion / justification if SD-1 not implemented:
none present on-site

SD-2 Conserve Natural Areas, Soils, and Vegetation ’ 1 ves ’ [ Nno ‘ M N/A

Discussion / justification if SD-2 not implemented:
The existing site is a fully developed dairy processing area, no natural areas on the site but impervious
areas.

SD-3 Minimize Impervious Area | O ves | [ No ‘ M N/A

Discussion / justification if SD-3 not implemented:
The existing site is a fully developed industrial area. No impervious area is added.

SD-4 Minimize Soil Compaction | [ ves | M No ‘ O n/a

Discussion / justification if SD-4 not implemented:
The existing site is a fully developed dairy processing area, soil is already compacted.

SD-5 Impervious Area Dispersion ’ [ ves ’ M No ‘ O N/A

Discussion / justification if SD-5 not implemented:
There are no vegetation area to implement this BMP. Impervious area is directed to a BMP.

City of San Marcos PDP SWQMP Template Date: March 15, 2016
PDP SWQMP Preparation Date: 12/6/2019



Form I-5 Page 2 of 2, Form Date: March 15, 2016
Applied?

Site Design Requirement
SD-6 Runoff Collection O ves ‘ M No ‘ O n/A

Discussion / justification if SD-6 not implemented:
Not feasible. Project proposes to create new dairy processing building over existing location. There is no

opportunity to retain runoff onsite.

SD-7 Landscaping with Native or Drought Tolerant Species ‘ M ves ‘  Nno ‘ I N/A

Discussion / justification if SD-7 not implemented:

SD-8 Harvesting and Using Precipitation ‘ O ves ‘ M No ‘ O n/A
Discussion / justification if SD-8 not implemented:

Per form I-7 in Attachment 1c, “Harvest and use is considered to be infeasible”

City of San Marcos PDP SWQMP Template Date: March 15, 2016
PDP SWQMP Preparation Date: 12/6/2019





jmaynard
Snapshot


Form I-6 Page 2 of 6, Form Date: March 15, 2016

(Page reserved for continuation of description of general strategy for structural BMP implementation
at the site)

(Continued from page 1)

City of San Marcos PDP SWQMP Template Date: March 15, 2016
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Form I-6 Page 4 of 6 (Copy as many as needed) Form Date: March 15, 2016

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

Structural BMP ID No. 2a

Construction Plan Sheet No. ---

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)
L Biofiltration (BF-1)

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

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

O 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)

[ petention pond or vault for hydromodification management
O other (describe in discussion section below)

Purpose:

O Pollutant control only

O Hydromodification control only

Mcombined pollutant control and hydromodification control
[l Pre-treatment/forebay for another structural BMP

[ other (describe in discussion section below)

Who will certify construction of this BMP? The Engineer of Work
Provide name and contact information for the Robert Dentino

party responsible to sign BMP verification forms if | Excel Engineering
required by the [City Engineer] (See Section 1.12 of | 440 State Place

the BMP Design Manual) Escondido, CA 92029
Who will be the final owner of this BMP? Hollandia Farms, Inc.
Who will maintain this BMP into perpetuity? Hollandia Farms, Inc.

What is the funding mechanism for maintenance? | Hollandia Farms, Inc.

City of San Marcos PDP SWQMP Template Date: March 15, 2016
PDP SWQMP Preparation Date: 12/6/2019



Form I-6 Page 4 of 6 (Copy as many as needed) Form Date: March 15, 2016

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

Structural BMP ID No. 2b

Construction Plan Sheet No. ---

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)
L Biofiltration (BF-1)

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

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

O 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)

M Detention pond or vault for hydromodification management
O other (describe in discussion section below)

Purpose:

O Pollutant control only

O Hydromodification control only

Clcombined pollutant control and hydromodification control
M Pre-treatment/forebay for another structural BMP

[ other (describe in discussion section below)

Who will certify construction of this BMP? The Engineer of Work
Provide name and contact information for the Robert Dentino

party responsible to sign BMP verification forms if | Excel Engineering
required by the [City Engineer] (See Section 1.12 of | 440 State Place

the BMP Design Manual) Escondido, CA 92029
Who will be the final owner of this BMP? Hollandia Farms, Inc.
Who will maintain this BMP into perpetuity? Hollandia Farms, Inc.

What is the funding mechanism for maintenance? | Hollandia Farms, Inc.

City of San Marcos PDP SWQMP Template Date: March 15, 2016
PDP SWQMP Preparation Date: 12/6/2019



Form I-6 Page 5 of 6 (Copy as many as needed) Form Date: March 15, 2016

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

Structural BMP ID No. 3a

Construction Plan Sheet No. ---

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)
L Biofiltration (BF-1)

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

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

O 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)

[ petention pond or vault for hydromodification management
O other (describe in discussion section below)

Purpose:

[ pollutant control only

O Hydromodification control only

M Combined pollutant control and hydromodification control
[l Pre-treatment/forebay for another structural BMP

[ other (describe in discussion section below)

Who will certify construction of this BMP? The Engineer or Record
Provide name and contact information for the Robert Dentino

party responsible to sign BMP verification forms if | Excel Engineering
required by the [City Engineer] (See Section 1.12 of | 440 State Place

the BMP Design Manual) Escondido, CA 92029
Who will be the final owner of this BMP? Hollandia Farms, Inc.
Who will maintain this BMP into perpetuity? Hollandia Farmes, Inc.

What is the funding mechanism for maintenance? | Hollandia Farms, Inc.

City of San Marcos PDP SWQMP Template Date: March 15, 2016
PDP SWQMP Preparation Date: 12/6/2019



Form I-6 Page 5 of 6 (Copy as many as needed) Form Date: March 15, 2016

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

Structural BMP ID No. 3b

Construction Plan Sheet No. ---

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)
L Biofiltration (BF-1)

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

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

O 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)

M Detention pond or vault for hydromodification management
O other (describe in discussion section below)

Purpose:

[ pollutant control only

O Hydromodification control only

O combined pollutant control and hydromodification control
M Pre-treatment/forebay for another structural BMP

[ other (describe in discussion section below)

Who will certify construction of this BMP? The Engineer or Record
Provide name and contact information for the Robert Dentino

party responsible to sign BMP verification forms if | Excel Engineering
required by the [City Engineer] (See Section 1.12 of | 440 State Place

the BMP Design Manual) Escondido, CA 92029
Who will be the final owner of this BMP? Hollandia Farms, Inc.
Who will maintain this BMP into perpetuity? Hollandia Farmes, Inc.

What is the funding mechanism for maintenance? | Hollandia Farms, Inc.

City of San Marcos PDP SWQMP Template Date: March 15, 2016
PDP SWQMP Preparation Date: 12/6/2019



Form I-6 Page 6 of 6 (Copy as many as needed) , Form Date: March 15, 2016

Structural BMP ID No.

Construction Plan Sheet No.
Discussion (as needed):

City of San Marcos PDP SWQMP Template Date: March 15, 2016
PDP SWQMP Preparation Date: 12/6/2019



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 Contents Checklist
Sequence
Attachment 1a | DMA Exhibit (Required) ™ Included

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

Attachment 1b

Tabular Summary of DMAs Showing
DMA ID matching DMA Exhibit, DMA
Area, and DMA Type (Required)*

*Provide table in this Attachment OR on
DMA Exhibit in Attachment 1a

M Included on DMA Exhibit in
Attachment 1a

[ Included as Attachment 1b,
separate from DMA Exhibit

Attachment 1c

Form |-7, Harvest and Use Feasibility
Screening Checklist (Required unless the
entire project will use infiltration BMPs)

Refer to Appendix B.3-1 of the BMP
Design Manual to complete Form I-7.

M Included

] Not included because the entire
project will use infiltration BMPs

Attachment 1d

Form 1-8, 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 [-8.

M Included

[ Not included because the entire
project will use harvest and use BMPs

Attachment le

Pollutant Control BMP Design
Worksheets / Calculations (Required)

Refer to Appendices B and E of the BMP
Design Manual for structural pollutant
control BMP design guidelines

M Included

City of San Marcos PDP SWQMP Template Date: March 15, 2016

PDP SWQMP Preparation Date: 12/6/2019



ATTACHMENT 1a



Use this checklist to ensure the required information has been included on the DMA Exhibit:

The DMA Exhibit must identify:

4] Underlying hydrologic soil group

M Approximate depth to groundwater

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

M critical coarse sediment yield areas to be protected

4] Existing topography and impervious areas

M Existing and proposed site drainage network and connections to drainage offsite
M Proposed demolition

4] Proposed grading

4] Proposed impervious features

M Proposed design features and surface treatments used to minimize imperviousness

M 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)

M Potential pollutant source areas and corresponding required source controls (see Chapter 4,
Appendix E.1, and Form I-3B)

M structural BMPs (identify location, type of BMP, and size/detail)

City of San Marcos PDP SWQMP Template Date: March 15, 2016
PDP SWQMP Preparation Date: 12/6/2019


















Appendix I: Forms and Checklists

Harvest and Use Feasibility Checklist: HOLLANDIA
DEVELOPMENT PHASE 3

1. Is there a demand for harvested water (check all that apply) at the project site that is reliably present during
the wet season?

V' Toilet and urinal flushing

V' Landscape irrigation
Other:

2. If there is a demand; estimate the anticipated average wet season demand over a period of 36 hours. Guidance
for planning level demand calculations for toilet/utinal flushing and landscape itrigation is provided in Section
B.3.2.

Flushing: (250 people)x(5.5 gal per capita) = 1375 gallons = (1375 gal)(1.5 days)/(7.48 gal/cu. ft.) = 276 cu. ft.
Irrigation: 36-hr Mod. Water per Table B.3-3 = (1,470 gal days/acre)(0.01 acres)/(7.48 gal/cu feet) = 2.03 cu ft.

Total Demand = 278 cu. ft.

3. Calculate the DCV using worksheet B.2-1

DCV =__4,629 (cubic feet)

3a. Is the 36 hour demand greater
than or equal to the DCV?

Yes /

=

3b. Is the 36 hour demand greater than
0.25DCV but less than the full DCV?

Yes /
=

3c. Is the 36 hour demand
less than 0.25DCV?

g

Harvest and use appears to be
feasible. Conduct more detailed
evaluation and sizing calculations
to confirm that DCV can be used
at an adequate rate to meet
drawdown criteria.

Harvest and use may be feasible.
Conduct more detailed evaluation and
sizing calculations to determine
feasibility. Harvest and use may only be
able to be used for a portion of the site,
or (optionally) the storage may need to be
upsized to meet long term capture targets
while draining in longer than 36 hours.

Harvest and use is
considered to be infeasible.

Is harvest and use feasible based on further evaluation?

Yes, refer to Appendix E to select and size harvest and use BMPs.

V' No, select alternate BMPs.

I-26

February 2016
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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 Contents Checklist
Sequence
Attachment 2a Hydromodification Management Exhibit | ] |ncluded

(Required)

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

Attachment 2b

Management of Critical Coarse Sediment
Yield Areas (WMAA Exhibit is required,
additional analyses are optional)

See Section 6.2 of the BMP Design
Manual.

M Exhibit showing project drainage
boundaries marked on WMAA
Critical Coarse Sediment Yield Area
Map (Required)

Optional analyses for Critical Coarse

Sediment Yield Area Determination

[ 6.2.1 Verification of Geomorphic
Landscape Units Onsite

[J 6.2.2 Downstream Systems
Sensitivity to Coarse Sediment

[d6.2.3 Optional Additional Analysis
of Potential Critical Coarse
Sediment Yield Areas Onsite

Attachment 2c

Geomorphic Assessment of Receiving

M Not performed

Channels (Optional) [ Included
i/le:njaelcnon 6.3.4 of the BMP Design [ Submitted as separate stand-alone
' document
Attachment 2d Flow Control Facility Design, including | ] Included
Structural BMP Drawdown Calculations | [] sybmitted as separate stand-alone
and Overflow Design  Summary document
(Required)
See Chapter 6 and Appendix G of the
BMP Design Manual
Attachment 2e | Vector Control Plan (Required when | [] Included

structural BMPs will not drain in 96
hours)

M Not required because BMPs will
drain in less than 96 hours

City of San Marcos PDP SWQMP Template Date: March 15, 2016

PDP SWQMP Preparation Date: 12/6/2019



ATTACHMENT 2a



Use this checklist to ensure the required information has been included on the Hydromodification
Management Exhibit:

The Hydromodification Management Exhibit must identify:

M Underlying hydrologic soil group

M Approximate depth to groundwater

4] Existing natural hydrologic features (watercourses, seeps, springs, wetlands)

M critical coarse sediment yield areas to be protected

M Existing topography

M Existing and proposed site drainage network and connections to drainage offsite
4] Proposed grading

4] Proposed impervious features

M Proposed design features and surface treatments used to minimize imperviousness
M Point(s) of Compliance (POC) for Hydromodification Management

4] Existing and proposed drainage boundary and drainage area to each POC (when necessary, create
separate exhibits for pre-development and post-project conditions)

M Structural BMPs for hydromodification management (identify location, type of BMP, and size/detail)

City of San Marcos PDP SWQMP Template Date: March 15, 2016
PDP SWQMP Preparation Date: 12/6/2019
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INTRODUCTION

This report provides Hydromodification and Water Quality design based on LID (Low Impact Development)
principles for a proposed addition and renovation for the Hollandia Dairy in San Marcos, California.

The Hydromodification and Water Quality calculations were performed utilizing continuous simulation
analysis to size the storm water treatment and control facilities. Storm Water Management Model (SWMM)
version 5.1 distributed by USEPA is the basis of all calculations within this report. SWMM generates peak flow
recurrence frequencies and flow duration series statistics based on an assigned rain gauge for pre-
development, unmitigated post-development flows and post-development mitigated flows to determine
compliance with the State Water Resources Control Board Order No.R9-2015-001 and Hydromodification
Management Plan (HMP) requirements.

Total area is 14.54 acres, with the developed tributary area is approximately 2.28 acres. There is one point of
compliance (POC) for the project in the analysis; POC receives flows from the basin, and the modular wetland
and then drains into an existing public storm drain at Mulberry Drive, San Marcos, CA.

The Hydromodification and Water Quality system proposed for this project consists of a single biofiltration
basin that will be a box planter and 2 modular wetland units that will catch the remaining of the new
construction on site treat that water then discharge to Mulberry Drive where it will confluence at the corner
of the project. This system detains storm water in the basin surface of the planter and, in the pre-storage prior
to the modular wetland units. Bio-filtration filters storm water through plant roots and a biologically active soil
mix, and then releases it into the existing storm drain system which currently collects the sites storm flows.
The resulting mitigated outflows are shown to be equal to or less than all continuously simulated storms
based on the historical data collected from the Escondido rain gage.

Low Flow Threshold

A downstream channel assessment has not been completed for this project and therefore the low flow
threshold utilized for the system analysis is 10% of 2-year storm event (0.1Q2). This will be used as the low
flow threshold to meet peak flow frequency and flow duration controls.

2|Page



SECTION I. MODEL SETUP

Pre-development Model Setup

The SWMM model for this projects pre-development site is analyzed using historical rain gauge data. The
Escondido gauge is utilized for this project. That data provides continuous precipitation input to a sub-
catchment with its outfall based on the contributing basins imperviousness.

The imperviousness parameter in SWMM is the amount of effective or directly connected impervious area.
The effective impervious area is the impervious area that drains directly to the Stormwater conveyance
system. The pre-development condition is a vacant land with poor cover of grass and some shrubs with no
trees. For the purpose of this study, the site that work is to be done is assumed to have 0% of impervious
surface in the existing condition, even if the existing conditions have impervious.

The site is currently an existing and fully operating dairy that has a mass graded pad situated at the corner of
Mulberry Drive and Mission Road, San Marcos, CA. The area being re-developed is currently a portion of the
factory and sections of the existing truck dock. Utilities are supplied both on Mulberry and from Mission Ave.to
the existing facilities. An existing industrial/commercial development exists to the west and south, and the
property is bordered by Innovation Way to the east and Palomar Airport Road to the north. Drainage flows
originate in several locations but take the general flow path from northeast to southwest as sheet flow and is
collected in different areas that are currently not being treated and discharging to the existing storm drain
system. Industrial waste has the potential to enter the existing storm drain system on the existing site and mix
with stormwater runoff. For SWMM model illustration see figure 3, or Pre-development map in

Attachment A of this SWMM report.
Post-Development Model Setup

Figure 3 illustrates each contributing basin discharging its overland flow directly into the biofiltration system
(Planter, or Modular Wetland System). Each biofiltration layer section has a similar configuration as seen as in
the detail drawing below. There is no actual elevation entered in the program. The bottom elevation of the
biofiltration surface storage is assumed at O ft. Storm drain pipe is also utilized as a detention by having an
orifice small flow restrictor at lower invert elevation of the downstream cleanout box and a bypass
orifice/pipe to convey the bigger flow.

The Hollandia project layout proposes to replace an existing building and truck dock with a new building that
will process dairy products. With the new building, stormwater runoff will be routed to either a biofiltration
planter box or one of two modular wetlands units. The new building will be disconnected from the existing
storm drain system and isolate only stormwater to the line. DMA-D will drain north to a detention system
that will detain the stormwater runoff as well as the water on the surface of the detention tank system. This
water will then be treated by BMP-3 which is a modular wetlands unit. Water will be separated by water
quality flows and peak flows by a weir in a control structure prior to the Modular Wetlands unit. Once water is
treated it will rejoin by passed water and continue down Mulberry Drive where it will confluence with the
southern waters. The southern waters will come from two areas the first is DMA-C which just as DMA-D will
travel to a detention system and be treated with a modular wetlands unit. This bmp will be sized according to
flow rather than volume since there is both horizontal and vertical space constraints. This detention will also
bypass peak flows with a catch basin that will act as a bubbler when the detention pipes are full; the water will
then enter an existing vault that currently takes in the existing flows from the area. The final segment of this

3|Page









oded|9

juswdojanap-ay eipue|joH Juawdojaaag-ald ININMS — €514

3 MULEBERR 1™ DRTVE
m b
-t

~
- -
. el Gp L S ———— i w—w—— —
-
TAas.
-~

e L o e

'

3

'

)

'

'

H -

L R o :
' . — RS

. v N i
.1 . — ~ .
." . . "l— [ qllll'[llllllmlb

i) RS

,

-

’
MK BN e R -
r.....—-ﬁ-_...--z

l]‘lllln

ST .

L i i e e e e s e
] - J
G !
. B !
¢ _nllli.u.ll.llll...l....-
) ]
I
_JH:-L
1

AEIEE

——— s b e = o]

'.._._m__.n-..._____l_







SECTION Il. SYSTEM REPRESENTATION

SWMM is a distributed model, which means that a study area can be subdivided into any number of
irregular sub-catchments to best capture the effect that spatial variability in topography, drainage
pathways, land cover, and soil characteristics have on runoff generation. For modeling of
Hydromodification calculations, there are four main system representations: Rain gage, Sub-catchment
(contributing basin or LID area), Nodes and Links.

System Precipitation (in/hr)

Precipitation (inhr)

0 2,000 4,000 6,000 8,000 10,000 12,000 14,000 16,000
Elapsed Time (days)

Fig. 2.1 —Time series rain data, which corresponds to runoff estimates for each of the 385,440 time steps (each
date and hour) of the 58-year simulation period. (Inches/hour vs. elapsed time)

Rain Gauge

The properties of a rain gage describe the source and format of the precipitation data that are applied to
the study area. In this project, the rainfall data consist of a long-term rainfall record stored in a user-
defined Time Series labeled as “Escondido” rain gage station. The Escondido rain station was chosen due
to its location to the project site.

The rain gage supplies precipitation data for one or more sub-catchment areas in a study region taken
from the Project Clean Water website (www.projectcleanwater.org). This data file contains rainfall
intensity, hourly-recorded time interval, and the dates of recorded precipitation each hour. The
Escondido rain data has approximately 44 years of hourly precipitation data from 9/24/1964 to
5/23/2008 and generates 44 years of hourly runoff estimates, which corresponds to runoff estimates for
each of the 385,440 time steps (each date and hour) of the 44 year simulation period.

Sub-catchment (contributing basin or LID area)
A basin is modeled using a sub-catchment object, which contains some of the following properties:

8|Page



The rate of stormwater runoff and volume depends directly on the precipitation magnitude and its
spatial and temporal distribution over the catchment. Each sub-catchment in SWMM is linked to a rain
gauge object that describes the format and source of the rainfall input for the sub-catchment.

Area

This area is bounded by the sub-catchment boundary. Its value is determined directly from maps or field
surveys of the site or by using SWMM'’s Auto-length tool when the sub-catchment is drawn to scale on
SWMM'’s study area map. This Project is divided into several sub-catchments based on its outfall.

Width

Width can be defined as the sub-catchment’s area divided by the length of the longest overland flow
path that water can travel. When there are several such paths, one would use an average of their
lengths to compute a width. If overland flow is visualized as running down —slope off an idealized,
rectangular catchment, then the width of the sub-catchment is the physical width of overland flow.

MAIN

DIRECTION . —— DRAINAGE
OF OVERLAND CHANNEL
FLOW

Al + Az = A
Figure-2-2 Irregular subcatchment . . .
shape for width calculations Figure-2-3 Idealized representation
(DiGiano et al., 1977, p.165). of a subcatchment.

Source: STORM WATER MANAGEMENT MODEL REFERENCE MANUAL VOLUME 1- JANUARY 2016

The method of calculations used following Figure 2-2 involves an estimitation by Guo and Urbonas
(2007). As stated in the Storm Water Management Model Reference Manual Vol. 1

A more fundamental approach to estimating both subcatchment width and slope has recently been
developed by Guo and Urbonas (2007). The idea is to use “shape factors” to convert a natural
watershed as pictured in Figure 2-2 into the idealized overland flow plane of Figure 2-3. A shape factor
is an index that reflects how overland flows are collected in a watershed. The shape factor X for the

actual watershed is defined as A/L2 where Ais the watershed area and L is the length of the watershed’s
main drainage channel (not necessarily the length of overland flow). The shape factor Y for the idealized
watershed is W/L. Requiring that the areas of the actual and idealized watersheds be the same and
that the potential energy in terms of the vertical fall along the drainage channel be preserved, Guo and
Urbonas (2007) derive the following expression for the shape factor Y of the idealized watershed:

Y =2X(1.5 — Z)(2K — X)/(2K —1) (3-12)
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where K is an upper limit on the watershed shape factor. Guo and Urbonas (2007) recommend that K be
between 4 and 6 and note that a value of 4 is used by Denver’s Urban Drainage and Flood Control
District.

Once Y is determined, the equivalent width W for the idealized watershed is computed as YL.
Applying this approach:
X = (A ¢ 43,560 ft?/acre) / (L?)
Z=A./A

Z = skew factor, 0.5 <7< 1,

A, = larger of the two areas on each side of the channel A = total area.

W=LeY

This width value is considerably lower than those derived from direct estimates of either the
longest flow path length or the drainage channel length. As a result, it would most likely produce a
longer time to peak for the runoff hydrograph.

Slope

This is the slope of the land surface over which runoff flows and is the same for both the pervious and
impervious surfaces. It is the slope of what one considers being the overland flow path or its area-
weighted average if there are several paths in the sub-catchment.

Imperviousness

This is the percentage of sub-catchment area covered by impervious surfaces such as sidewalks and
roadways or whatever surfaces that rainfall cannot infiltrate.

Roughness Coefficient

The roughness coefficient reflects the amount of resistance that overland flow encounters as it runs off
of the sub-catchment surface. The value used for this project’s predevelopment is a default 0.1 as a
short grass prairie. This was based on the figures in 2-4 and 2-4a and assuming to be the most
conservative number since the site appears to be somewhat maintained.
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Table 3-5 Estimates of Manning's roughness coefficient for overland flow

Source Ground Cover n Range
Smooth asphalt (.01

Crawford and Linsley Asphalt of concrete paving 0,014

(1966)" Packed clay 0.03
Light turf 0,20
Dense turf 0.35
Dense shrubbery and forest litter 0.4
Concrete or asphalt 0011 10.010-00013

Engman (1986)" Bare sand 0010 10.01-0016
Graveled surface 0.02 ] 0.012-0.03
Bare clay-loam (eroded) 0.0z (L.012-0.033
Range (natural) 013 | 0.01-0.32
Bluegrass sod 045 1 0.39-0.63
Short grass prairie 015 10.10-0.20
Bermuda grass (.41 01.30-0.4%

Yen (2001 ) Smooth asphalt pavement 0002 10010-0,015
Smooth impervious surface 0013 10.011-0.015
Tar and sand pavement 0,014 ] 0.012-0.016
Concrete paverment 0017 1 0.014-0.020
Rough impervious surface 0.019 | 0.015-0.023
Smooth bare packed soil 0021 100 7-00025
Moderate bare packed soil 0.030 1 0.025-0.035
Rough bare packed soil 0,038 | 0,032-0.045
Gravel soil 0,032 | 0.025-0.045
Mowed poor grass 0038 ] 0.030-0.045
Average erass, closelv clipped sod | 0,050 | 0.040-0.060
Pasture 0,055 1 0,040-0,070
Timberland 0,090 | 0.060-0.120
Dense grass 0,090 1 0.060-0,120
Shrubs and bushes 0,120 | 0.080-0_180
Business land use 0.022 | 0.014-00035
Semi-business land use 0,035 | 0.022-0.050
Industirial land use 0035 | 0.020-0.050
Diense residential land use 0,040 ] 0.025-0.060
Suburban residential land use 0,055 | 0.030-0.080
Parks and lawns 0.075 | 0.040-00120

“Obtained by calibration of Stanford Watershed Model.

PComputed by Engman { 1986) by kinematic wave and storage analysis of measured

ramnfall-runoll data. -

“Computed on basis of kinematic wave analysis. Figure 2 -4

Source: Storm Water Management Model Reference Manual Volume | — Hydrology (Revised)
~January 2016
The pre-development condition is an existing and functional dairy operations facility . In the model, clay
soil was used for the post-development condition and the pre-development condition for a conservative
approach (yield to a higher runoff). Infiltration of rainfall from the pervious area of a sub-catchment into
the unsaturated upper soil zone can be described using three different infiltration models: Horton,
Green-Ampt, and Curve Number. There is no general agreement on which method of these three is the
best.
The Green-Ampt method was chosen to calculate the infiltration of the pervious areas based on the
availability of data for this project. It is invoked when editing the infiltration property of a sub-
catchment.
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The Hydrologic Soil Class identified for this project is a rating of D. This determination was from Web Soil
Survey and is provided as Attachment E of this projects SWMM report.

Table 1 - Soil Infiltration Parameter

SWMM
Parameter Use in San Diego
Name
Infiltration Method HORTON GREEN_AMPT
GREEN_AMPT
CURVE_NUMBER
Suction Head | Inches 1.93 — 12.60 presented Hydrologic Soil Group A: 1.5

(Green-Ampt)

in Table A.2 of SWMM

Manual

Hydrologic Soil Group B: 3.0
Hydrologic Soil Group C: 6.0
Hydrologic Soil Group D: 9.0

Conductivity
(Green-Ampt)

Inches per hour

0.01 — 4.74 presented
in Table A.2 of SWMM

Manual by soil texture
class

0.00 — C0.45 presented
in Table A.3 of SWMM
Manual by hydrologic
soil group

Hydrologic Soil Group A: 0.3
Hydrologic Soil Group B: 0.2
Hydrologic Soil Group C: 0.1
Hydrologic Soil Group D: 0.025

Note: reduce conductivity by 25%in

the post-project  condition  when
native soils will be compacted. For fill
soils in post-project condition, see

Section G.1.4.3.

Initial  Deficit
(Green-Ampt)

The difference between
soil porosity andinitial
moisture content.

Based on the wvalues
provided in Table A.2
of SWMM Manual, the
range for completely
dry soil would be 0.097
to 0.375

Hydrologic Soil Group A: 0.30
Hydrologic Soil Group B: 0.31
Hydrologic Soil Group C: 0.32
Hydrologic Soil Group D: 0.33
Note: in  long-term  continuous
simulation, this value is not important
as the soil will reach equilibrium after
a few storm events regardless of the

initial moisture content specified.

Groundwater yes/no yes/no NO

LID Controls Project Specific

Snow Pack Not applicable to hydromodification
Land Uses management studies

Initial Buildup

Curb Length

Source: Model BMP Design Manual San Diego Region Appendices, February 26, 2016
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LID controls
Utilizing LID controls within a SWMM project is a two-step process that:

- Creates a set of scale-independent LID controls that can be deployed throughout the study area,
- Assign any desired mix and sizing of these controls to designated sub-catchments.

The LID control type that was selected was a biofiltration cell that contains vegetation grown in an
engineered soil mixture placed above a gravel drainage bed. Biofiltration provides storage,
infiltration (depending on the soil type) and evaporation of both direct rainfall and runoff captured
from surrounding areas. For this project, we do not allow infiltration to the existing/filled soil.

SECTION Ill. CONTINUES SIMULATION OPTIONS

Simulation Dates

These dates determine the starting and ending dates/times of a simulation and are chosen based on the
rain data availability.

Start analysis on 09/24/1964
Start Reporting on 09/24/1964
End Analysis on 05/23/2008

Time Steps

The Time Steps establish the length of the time steps used for runoff computation, routing computation
and results reporting. Time steps are specified in days and hours: minutes: seconds except for flow
routing which is entered as decimal seconds.

Climatology
-Evaporation Data

The available evaporation data for San Diego County that is similar to the Hollandia Dairy project
conditions is taken Table G.1-1: Monthly Average Reference Evapotranspiration by ETo Zone for use in
SWMM Models for Hydromodification Management Studies in San Diego County CIMIS Zone 6 (in/day).

January February March April May June
0.06 0.08 0.11 0.15 0.17 0.19
July August September October November December
0.19 0.18 0.15 0.11 0.08 0.06
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SECTION IV. BIOFILTRATION AS LID CONTROL

LID controls are represented by a combination of vertical layers whose properties are defined on a per-
unit-area basis. This allows an LID of the same design but differing coverage area to easily be placed
within different sub-catchments of a study area. During a simulation, SWMM performs a moisture
balance that keeps track of how much water moves between and is stored within each LID layer. If the
biofiltration basin is full and water is leaving the upper weir, the flow is divided in two flows: the lower
flow discharging from the bottom orifice directly draining to the point of compliance and the upper flow
is routed at the top of the biofiltration basin and after routing, discharged to the point of compliance. In
this project, we used 100% of the area of this specific sub-catchment for biofiltration.

1. Surface

Storage Depth
When confining walls or berms are present, this is the maximum depth to which water can pond above

the surface of the unit before overflow occurs (in inches). In this project, storage depths vary. Table 3
shows depths of surface ponding.

Vegetation Volume Fraction

It is the fraction of the volume within the storage depth that is filled with vegetation. This is the volume
occupied by stems and leaves, not their surface area coverage. Normally this volume can be ignored, but
may be as high as 0.1 to 0.2 for very dense vegetative growth. Based on our visual observation in the
field, the average type of vegetation for this site is a low-density vegetation type. Therefore, we used 0.1
for the vegetation volume fraction assuming type of vegetation used is a low-density type.

Surface Roughness
Manning's n value for overland flow over a vegetative surface.

Surface Slope
Slope of porous pavement surface or vegetative swale (percent).

2. Soil

Thickness
The thickness of the soil layer in inches. We used a typical value of 18 inches soil thickness for a
biofiltration.

The volume of pore space relative to total volume of soil (as a fraction). We designed it with a soil mix
porosity of 0.40 maximum for a good percolation rate (Countywide Model SUSMP Table B1 — Soil
Porosity Appendix A: Assumed Water Movement Hydraulics for Modeling BMPs).

Field Capacity
Volume of pore water relative to total volume after the soil has been allowed to drain fully (as a

fraction). We used 0.2 for this soil. Below this level, vertical drainage of water through the soil layer does
not occur. (See Table 1 — Soil Infiltration Parameter).
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Wilting Point

Volume of pore water relative to total volume for a well-dried soil where only bound water remains (as
a fraction). The moisture content of the soil cannot fall below this limit.

We assumed the minimum moisture content within this biofiltration soil is 0.1.

Conductivity
Hydraulic conductivity for the fully saturated soil is 5 inches/hour. This is a design minimum value for

percolation rate.

Conductivity Slope

Slope of the curve of log (conductivity) versus soil moisture content (dimensionless). Typical values
range from 5 for sands to 15 for silty clay. We designed this soil to have a very good percolation rate
therefore the conductivity slope is 5.

Suction Head

The average value of soil capillary suction along the wetting front (inches). This is the same parameter as
used in the Green-Ampt infiltration model. Table 1 was utilized to determine the capillary of the soil mix
top layer of a biofiltration system. The suction head will be 1.5 inches.

3. Storage Layer

The Storage Layer page of the LID Control Editor describes the properties of the crushed stone or gravel
layer used in biofiltration cells as a bottom storage/drainage layer. The following data fields are
displayed:

Height
this is the thickness of a gravel layer (inches). Crushed stone and gravel layers are vary ranging from 12
to 36 inches thick. A table is provided to summarized the BMP configurations.

Void Ratio

The volume of void space relative to the volume of solids in the layer. Typical values range from 0.5 to
0.75 for gravel beds. Note that porosity = void ratio / (1 + void ratio). We designed this void ratio to have
a value of 0.67.

Seepage Rate
The rate at which water infiltrates into the native soil below the layer (in inches/hour). This would

typically be the Saturated Hydraulic Conductivity of the surrounding sub-catchment if Green-Ampt
infiltration is used. Since the liner beneath the gravel layer is proposed, the seepage rate is assumed to
be 0in/hr.

Clogging Factor
Total volume of treated runoff it takes to completely clog the bottom of the layer divided by the void

volume of the layer. For south east biofiltration, a value of 0 was used to ignore clogging since the
system does NOT consider infiltration to the native soils. Clogging progressively reduces the Infiltration
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SECTION V. RUNNING THE SIMULATION

In general, the Run time will depend on the complexity of the watershed being modeled, the routing
method used, and the size of the routing time step used. The larger the time steps, the faster the
simulation, but the less detailed the results.

Model Results

SWMM'’s Status Report summarizes overall results for the 58-yr simulation. The runoff continuity error is
-7.21 % and the flow routing continuity error is 0.03%. When a run completes successfully, the mass
continuity errors for runoff, flow routing, and pollutant routing will be displayed in the Run Status
window. These errors represent the percent difference between initial storage + total inflow and final
storage + total outflow for the entire drainage system. If they exceed some reasonable level, such as 10
percent, then the validity of the analysis results must be questioned. The most common reasons for an
excessive continuity error are computational time steps that are too long or conduits that are too short.

In addition to the system continuity error, the Status Report produced by a run will list those nodes of
the drainage network that have the largest flow continuity errors. If the error for a node is excessive,
then one should first consider if the node in question is of importance to the purpose of the simulation.
If it is, then further study is warranted to determine how the error might be reduced.

The SWMM program ranks the partial duration series, the exceedance frequency and the return period.
They are computed using the Weibull formula for plotting position. See the flow duration curve and
peak flow frequency on the following pages.

SECTION VI. RESULT ANALYSIS

Development of the Flow Duration Statistics

The flow duration statistics are also developed directly from the SWMM binary output file. It should be
noted right from the start that the “durations” that we are talking about in this section have nothing to
do with the “storm durations” presented in the peak flow statistics section. Other than using the same
sequence of letters for the word, the two concepts have nothing to do with each other and the reader is
cautioned not to confuse the two. The goal of the flow duration statistics is to determine, for the flow
rates that fall within the hydromorphologicaly significant range, the length of time that each of those
flow rates occur. Since the amount of sediment transported by a river or stream is proportional to the
velocity of the water flowing and the length of time that velocity of flow acts on the sediment, knowing
the velocity and length of time for each flow rate is very useful.

Methodology

The methodology for determining the flow duration curves comes from a document developed by the
U.S. Geological Survey (USGS). The first stop on the journey to find this document was a link to the
USGS water site (http://www.usgs.gov/water/). This link is found in Appendix E (SDHMP Continuous
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Simulation Modeling Primer), found in the County Hydromodification Management Planl. On this web
site a search for “Flow Duration Curves” leads to USGS Publication 1542-A, Flow-duration curves, by
James K. Searcy 1959 (http://pubs.er.usgs.gov/publication/wsp1542A). In this publication the
development of the flow duration curves is discussed in detail.

In Pub 1542-A, beginning on page 7 an example problem is used to illustrate the compilation of data
used to create the flow duration plots. A completed form 9-217-c form shows the monthly tabulation of
flow rates for Bowie Creek near Hattiesburg, Miss. For each flow range the number of readings is
tabulated and then the total number of each flow rate is totaled for the year. It should be noted that
while this example is for a stream with a minimum flow rate of 100cfs, for the purposes of run-off
studies in Southern California the minimum flow rate of zero (0) cfs is the common low flow value. Once
each of the year’s data has been compiled the summary numbers from each year are transferred to
form 9-217-d. On this form the total number of each flow rate is again totaled and the percentage of
time exceeded calculated (as will be explained later under the discussion of our calculations). Once the
data has been compiled a graph of Discharge Rate vs. Percent Time Exceeded is developed. As will be
explained in the next section, the use of these curves leads to the amount of time each particular flow
can be expected to occur (based on historical data).

How to Read the Graphs?

Figure 6-1 shows a flow duration curve for a hypothetical development. The three curves show what
percentage of the time a range of flow rates are exceeded for three different conditions: pre-project,
post-project and post-project with storm water mitigation. Under pre-project conditions the minimum
geomorphically significant flow rate is 0.10cfs (assumed) and as read from the graph, flows would equal
or exceed this value about 0.14% of the time (or about 12 hours per year) (0.0014 x 365days x 24
hour/day). For post-project conditions, this flow rate would occur more often — about 0.38% of the time
(or about 33 hours per year) (0.0038 x 365days x 24 hour/day). This increase in the duration of the
geomorphically significant flow after development illustrates why duration control is closely linked to

1 FINAL HYDROMODIFICATION MANAGEMENT PLAN, Prepared for County of San Diego, California, March 2011, by
Brown and Caldwell Engineering of San Diego.
(http://www.projectcleanwater.org/images/stories/Docs/LDS/HMP/0311 SD HMP wAppendices.pdf)

2 The graph and the explanation were taken directly from Appendix E of the Hydromodification Plan
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protecting creeks from accelerated erosion.

0.ED

—e— Impenicus Flow (cfs)

—=a Pre-Froject Flow (cfs)

—a— Post-Project Mitigated Flow (cfs)
Pre-Froject 0,235

0.60 - = Pre-Froject Q10

050 3

.40 41k

Flaw (cfs)
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0.00 0.05 0.10 0.15 020 0.5 0.30 D35 0.40
% Time Exceeded

Figure 6-1. Flow Duration Series Statistics for a Hypothetical Development Scenario

Development of Flow Duration Curves

The first step in developing the flow duration curves is to count the number of occurrences of each flow
rate. This is done by first rounding every non-zero flow value to an appropriate number of decimal
places (say two places). This in effect groups each flow into closely related values or “bins” as they are
referred to in publication 9-217d. Then the entire runoff record is queried for each value and the
number of each value counted. The next step is to enter the results of the query into a grid patterned
after form 9-217d. The data is entered in ascending order starting with the lowest flow first. The grid is
composed of four columns. They are (from left to right) Discharge Rate, Number of Periods (count),
Total Periods Exceeding (the total number of periods equal to or exceeding this value), and Percent Time
Exceeded. Starting at the top row (row 1), the flow rate (which is often times zero) is entered with the
corresponding number of times that value was found. The next column is the total number of values
greater than or equal to that flow rate. For the first flow rate point, by definition all flow rate values are
greater than or equal to this value, therefore the total number of runoff records of the rainfall record is
entered here. The final column which is the percent of time exceeded is calculated by dividing the total
periods exceeded by the total number of periods in the study. For the first row this number should be
100%

For the next row (row 2), the flow rate, and the flow rate count are entered. The total number of
periods exceeding for row 2 is calculated by subtracting Number of Periods of row 1 from the Total
Periods Exceeding of line 1. This result is entered in the Total Periods Exceeding on row 2. As was the
case for line 1, the final column is calculated by dividing the total periods exceeded by the total number
of periods in the study. For the second row this number should be something less than 100% and
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continually decrease as we move down the chart. If all the calculations are correct, then everything
should zero out on the last line of the calculations.

The final step in developing the flow duration curves is to make a plot of the Discharge Rate vs. the
Percent Time Exceeded. For the purposes of this report, the first value corresponding to the zero flow
rate is not plotted allowing the graph to be focused on the actual flow rate values.

The Flow Duration Analysis
The Peak Flow Statistics analysis is composed of the following series of files:
1. The Flow Duration Plot
Comparison of the Un-Mitigated Flow Duration Curve to the Pre-Development Curve (Pass/Fail)
Comparison of the Mitigated Flow Duration Curve to the Pre-Development Curve (Pass/Fail)
The calculations for the Pre-Development flow duration curve development (USGS9217d)
The calculations for the Post-Development flow duration curve development (USGS9217d)
The calculations for the Mitigated flow duration curve development (USGS9217d)

ounkswWwN

The Flow Duration Plot

The Flow Duration Curves Plot is the plotting of all three (pre, un-mitigated and mitigated) sets of
Discharge Rate vs. the Percent Time Exceeded data point pair lists. In addition to these curves
horizontal lines are plotted corresponding to the Qi and Qi (low flow threshold) values. Within the
geomorphically significant range (Qi0 — Qir) one can see a visual representation of the relative positions
of the flow duration curves. The flow duration curves are compared in an East/West (horizontal)
direction to compare post development Discharge Rates to pre-development Discharge Rates. The pre-
development curve is plotted in blue, the unmitigated curve is plotted in red, and the mitigated curve is
plotted in green. As long as the post development curve lies to the left of the pre-development curve
(mostly®), the project meets the peak flow hydromodification requirements.

Pass/Fail comparison of the curves

The next two sets of data are the point by point comparison of the post-development curve(s) and the
pre-development curve. The Pass/Fail table is helpful in determining compliance since the plotted lines
can be difficult to see at the scales suitable for use in a report. Each point on the post- development
curve has a corresponding “Y” value (Flow Rate), and “X” value (% Time Exceeded). For each point on
the post development curve, the “Y” value is used to interpolate the corresponding Percent Time
Exceeded (X) value from the pre-development curve. Then the Post-development Percent Time
Exceeded value is compared to the pre-development Percent Time Exceeded value. Based on the
relative values of each point, pass/fail criteria are determined point by point.

For each set of data, the upper right hand header value shows the name of the file being displayed (ex.
flowDurationPassFailMitigated.TXT). The first line of the file shows the name of the SWMM output file
(*.out). The next line shows the time stamp of the SWMM file that is being analyzed. The time stamps
of all of the report files should be within a minute or two of each other, otherwise there may have been

3 See hydromodification limits for exceedance of pre-development values
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tampering with the files. Each report run creates and prints all of the files and reports at one time so all
the time stamps should be very close.

The first column is the zero based number of the point. The next two columns show the post
development “X” and “Y” values. The next column shows the value interpolated between the two
bounding points on the pre-development curve. The next three columns show the true or false values
of the comparison of the two “X” values. The last column shows the resultant pass or fail status of the
point. There are three ways a point can pass. They are:

1. Qpost being outside of the geomorphically significant range Qi to Q1o
2. Qpost being less than Q pre
3. Qpost being less than 110% of the value of Qpre if the point is between Qi and Q1o

There are two ways that a point can fail. They are:

1. Qpost being greater than 110% of Qpre if the point is between Qir and Q1o
2. If more than 10% of the points are between 100% and 110% of Qp:. for the points
between Qir and Q1o

A quick scan down the last column will quickly tell if there are any points that fail.

At the bottom of each set of data are the date stamp of the report to the left, and to the right is the
page number/number of pages for the specific set of data (not the pages of the report!). Each new set
of data has its own page numbering. Between the file name in the header row and the page numbering
in the footer row, the engineer can readily scan the document for the data of interest.

Plan Check Suggestions

As was described under the peak flow section, is the responsibility of the reviewing agency to confirm
that the data sets presented are valid results from consistent calculations, and that any and all results
can be duplicated by manual methods and achieve the same results. In light of these goals, the plan
checker is invited to consider the following tasks as part of the plan check process.

Compare the Data Stamps for Each of the Statistics Files Used In This Analysis.

As was described in the Peak Flows section, all report files should have time stamps that are nearly
identical. If the time values are more than a few minutes apart then the potential for inconsistent
results files should be investigated.

Verify the Flow Rate Counts

For each of the pre, and mitigated flow duration tables, a few randomly selected flow value counts
should be checked against the values taken directly from the SWMM file. This can be done by opening
the corresponding SWMM file, selecting the outfall node, selecting Report>Table>By Object, Setting the
time format to Date/Time, selecting the appropriate node value, and clicking the OK button to generate
a table of the date/time/Total Inflow values. Next step is to click in the left most header row of the
SWMM table which will select the entire table. Now from the main menu select Edit>Copy
To>Clipboard. Now open a new blank sheet in MS Excel (or suitable spread sheet program) select cell
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Al and paste the results from the clipboard into the spread sheet. Now sort the values based on the
Total Inflow column. This will group all the flow values together enabling the number of occurrences of
each value to be counted. At this point the a few (or all) of the counts on the various USGS9217d.txt
files can be verified.

Manually Verify That the Percent Exceeded Values (form USGS9217d) are Correctly Calculated

The discharge rates and counts are confirmed as was described above. The top row should be the
smallest runoff value (0.00cfs usually). Total Periods Exceeding of the first line should be the total
number of rainfall records in the study. The percentage of Time Exceeding should be the total periods
Exceeding divided by the total number of rainfall records in the study (100% for the first line). For each
successive discharge rate, the total periods exceeding for the current line should be the total periods
exceeding from the line above minus the number of periods from the line above. The number of
periods and the number of periods exceeding should zero out at the last line.

Compare Plotted Curves to Table Data

Randomly check a few of the plotted points against the values verified above.

Verify by Observation that the plotted values of Qi0and Qi are reasonable.

Verify that the correct values for each of these return periods are plotted correctly on the graph.

Development of the Peak Flow Statistics

The peak flow statistics are developed directly from the binary output file produced by the SWMM
program. The site is modeled three ways, Pre-Development, Post-Development-Unmitigated, and Post-
Development-Mitigated. For each of these files a specific time period differentiating distinct storms is
chosen. The SWMM results are extracted and each flow value is queried. The majority of the values for
Southern California sites are zero flow. As each successive record is read, as soon as a non-zero value is
read the time and flow value of that record are recorded as the beginning of an event. The first record is
automatically recorded as the “tentative” peak value. As each successive non-zero value is read and the
successive flow value is compared to the peak value and the greater value is retained as the peak value
of the storm. As soon as a successive number of zero values equal to the predetermined storm
separation value, then the time value of the last non-zero value is recorded as the end of the storm, the
duration of the storm is the difference between the end time and the start time, and the peak value is
recorded as the highest flow value between the start and end times.

Once the entire SWMM output file is read all of the distinct storm events will have been recorded in a
special list. The storms will be in the order of their occurrence. To develop the peak flow statistics table
the first step is to sort the storms in descending order of the peak flow value. Once the list is sorted
then the relative rank of each storm is assigned with the highest ranking storm being the storm with the
highest peak flow. There are several methods that can be used to determine which storm should be
ranked above another equally valued storm. For the purposes of these studies an Ordinal ranking is
used so that each storm has a unique rank number. Where two or more storms have equal flow values,
the earlier storm is assigned the higher rank. This is done consistently throughout the storm record.
Since we are only looking at peak flow statistics, it is assumed that the relative ranking of individual (but
equal) storms is irrelevant to the calculations.
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The exceedance frequency and return period are both computed using the Weibull formula for plotting
position. Therefore, for a specific event the exceedance frequency F and the return period in years T are
calculated using the following equations®*:

F=m/(ng+1) and T=n+1/m

where m is the event’s rank, ng is the total number of events and n is the number of years under
analysis.

Once the Peak flow statistics table is complete, a plot of Return Frequency vs. peak flow is created. All
three conditions (pre, post and mitigated) are plotted on the same plot.

The Peak Flow Statistics Analysis
The Peak Flow Statistics analysis is composed of the following series of files:

The Peak Flow Frequency Plot

The Comparison of the Un-Mitigated Peak Flow Curve to the Pre-Development Curve (Pass/Fail)
The Comparison of the Mitigated Conditions Curve to the Pre-Development Curve (Pass/Fail)
The Peak Flow Statistics Calculation for the Pre-Development Curve.

The Peak Flow Statistics Calculation for the Un-Mitigated Curve.

The Peak Flow Statistics Calculation for the Mitigated Curve.

ok wWNE

The Peak Flow Frequency Plot
The Peak Flow Frequency Curves are the plotting of all three (Pre, Un-Mitigated and Mitigated) sets of

return Period vs peak flow data point pair lists. In addition to these curves horizontal lines are plotted
corresponding to the Quo, Qs, Q2 and Qi (low flow threshold) values. Within the geomorphically
significant range (Quo — Qir) one can see a visual representation of the relative positions of the peak flow
curves. The peak flow curves are compared in a North/South (vertical) direction to compare post
development peak flows to pre-development flows. The Pre-Development curve is plotted in blue, the
unmitigated curve is plotted in red, and the mitigated curve is plotted in green. As long as the post
development curve lies below the pre-development curve (mostly®), the project meets the peak flow
hydromodification requirements.

Pass/Fail comparison of the curves
The next two sets of data are the point by point comparison of the post-development curve(s) and the

pre-development curve. The Pass/Fail table is helpful in determining compliance since the plotted lines
can be difficult to see at the scales suitable for use in a report. Each point on the post- development
curve has a corresponding “X” value (Recurrence Interval), and “Y” value (Peak Flow). For each point on
the post development curve, the “X” value is used to interpolate the corresponding peak flow value
from the pre-development curve. Then the Post-development peak flow value is compared to the pre-
development peak flow value. Based on the relative values of each point, pass/fail criteria are
determined point by point.

4 Pg 169-170 STORM WATER MANAGEMENT MODEL APPLICATIONS MANUAL, EPA/600/R-09/000 July 2009
5> See hydromodification limits for exceedance of pre-development values
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For each set of data, the upper right hand header value shows the name of the file being displayed (ex.
peakFlowPassFailMitigated.TXT). The first line of the file also shows this value. The next line shows the
time stamp of the file that is being analyzed. The time stamps of all of the report files should be within a
minute or two of each other, otherwise there may have been tampering with the files. Each report run
creates and prints all of the files and reports at one time so all the time stamps should be very close. It
should be noted that the SWMM.out files will not have related time stamps since each file is developed
independently.

The first column is the zero based number of the point. The next two columns show the post
development “X” and “Y” values. The next column shows the value interpolated between the two
bounding points on the pre-development curve. The next three columns show the true or false values
of the comparison of the two “Y” values. The last column shows the resultant pass or fail status of the
point. There are three ways a point can pass. They are:

1. Pointis outside of the geomorphically significant range Q10 — Qi
2. Quost being less than Q pre
3. Quost being less than 110% of the value of Q. if the point is between Qs and Qi0®

There are four ways that a point can fail. They are:

1. Qpost being greater than Qg if the point is between Qi and Qs
2. Quost being greater than 110% of Qg if the point is between Qi and Qi
3. If more than 10% of the points are between 100% and 110% of Qg for the points between Qs

and Quo
4. |If the frequency interval for points > 100% of Q. is greater than 1 year for the points between

Qs and Quo
A quick scan down the last column will quickly tell if there are any points that fail.

At the bottom of each set of data are the date stamp of the report to the left, and to the right is the
page number/number of pages for the specific set of data (not the pages of the report!). Each new set
of data has its own page numbering. Between the file name in the header row and the page numbering
in the footer row, the engineer can readily scan the document for the data of interest.

The Peak Flow Statistics Calculations

There are three sets of data for the Peak Flow Statistics calculations (Pre-Development, Un-Mitigated,
and Mitigated). As was the case for the pass/fail data, the upper right hand corner of each sheet has the
file name. The first row of the data is the SWMM file name. The second row is the SWMM file time
stamp of the file being analyzed. The 4™, 5%, and 6™ rows are the calculated values for Qio, Qs, and Q.
These values are derived by linear interpolation between the nearest bounding points in the listing.
While the relationship between the points in the peak flow analysis is not technically a linear
relationship, the error introduced in using linear interpolation between such relatively close data points
is assumed to be irrelevant. Finally, the footer row shows the report time and the page/number of
pages of the data set.

6 See section on how a point can fail point number 3 hereon
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As was previously discussed, each storm listed was determined by reading the flow values directly from
the binary output file from the SWMM program. The storms were then sorted in descending order of
peak flow values. Then each storm was assigned a unique rank, then the Frequency and Return Period
were calculated using Weibull formulas. Every discharge value for the entire rainfall record is listed in
each of these lists. It should be noted that the derivation of these peak flow statistics values use full
precision (i.e. no rounding off) of the SWMM output values. Since the precision of the calculations may
not be the same as the SWMM program uses, and also the assignment of rank to values of equal peak
flow value may differ slightly from the way SWMM calculates the tables, minor variances in the data
values and/or the order of storms can be expected.

Finally, as was previously stated, the values of the Return Period were plotted vs. the peak flow values
to develop the peak flow frequency curves.

Plan Check Suggestions

As is the responsibility of the reviewing agency, any and all methods should be considered to verify that
the SWMM analysis adequately models the site as far as hydrologic discharge is concerned, and that the
data sets presented are valid results from consistent calculations, and that any and all results can be
duplicated by manual methods and achieve the same results. In light of these goals, the plan checker is
invited to consider the following tasks as part of the plan check process.

Compare the Data Stamps for Each of the Statistics Files Used In This Analysis.

For each set of calculations and report files, the first step of the process is to list out all the files in the
report folder and delete those files. The very first step leaves the reports folder completely empty.
Then as each successive step is performed, the results file is placed in the reports folder. Once all of the
results files are complete, then the report file is compiled using the data directly from the files placed in
the results folder. This means that the time stamps on each of the report files in the report should be
within a minute or two depending on the speed of the computer. If the time values are more than a few
minutes apart then the potential for inconsistent results files should be investigated.

Verify A Few Random Storm Statistics

For each of the Pre, Un-mitigate and Mitigated peak flow statics tables, a few randomly selected storms
should be checked against the values taken directly from the SWMM file. This can be done by opening
the corresponding SWMM file, selecting the outfall node, selecting Report>Table>By Object, Setting the
time format to Date/Time, selecting the appropriate node value, and clicking the OK button to generate
a table of the date/time/Total Inflow values. Now scroll down the list to the start date and time of the
randomly selected storm. Verify that the start date, end date, and the highest flow value between the
start and end date correspond to the values shown in the statistics table. Do this for a few storm to
verify that the data corresponds to the SWMM output file. Verify by hand a few of the frequency and
return period values.

Compare Plotted Curves to Table Data
Randomly check a few of the plotted points against the values found in the Peak Flow Frequency Tables.
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Verify by Observation that the values of Qi0, Qs, Q2 and Qif are reasonable.

For each value shown on the reports, verify that the value shown for say Q10 is in between the next
higher return period and the next lower period. Also verify that the correct values for each of these
return periods are plotted correctly on the peak flow frequency graph.

Manually Verify That the Pass Fail Table Is Correctly Calculated
Select at random several points on each of the pass/fail tables to verify that the values for post X/Y and

interpolated Y look reasonable. Also check that the various test results are shown accurately in the
chart and also the final pass/fail result looks accurate.

Drawdown Time of Bio-filtration Surface Ponding

The drawdown time for hydromodification flow control facilities was calculated by assuming a starting
water surface elevation coincident with the peak operating level in the bio-filtration facility such as the
elevation at the weir or the emergency spillway overflow.

The instruction from the county of San Diego Department of Environmental Health (DEH) limits the
drawdown time hydromodification flow control facilities to 96 hours. This restriction was implemented
as mitigation to potential vector breeding issues and the subsequent risk to human health. See
Attachment C for Drawdown time of each pond and derivations of drawdown times for BMPs.

Drawdown time and Calculations are included as Attachment D of this SWMM report.

VIl. SUMMARY AND CONCLUSION

Hydromodification calculations were performed utilizing continuous simulation to size storm water
control facilities. SWMM (Storm Water Management Model) version 5.0 distributed by USEPA was used
to generate computed peak flow recurrence and flow duration series statistics.

There are several tributary areas planned as industrial use treated by 5 biofiltration basins (labeled as
BMP-# (Best Management Practices) with a total tributary area of approximately 4.43 acres. The areas
were grouped based on its outfall and were analyzed for pre-development and mitigated post-
development conditions; Whole Basin A drains to one point of compliance (POC).

The analyzed SWMM runs attached show that the proposed biofiltration facilities provided with variety
of orifice flow control at the base of the gravel storage configured as shown in Figure 6-1 is in
compliance with the HMP and BMP Manual.

Hollandia Dairy Re-Development

On POC, The flow duration curve on the following page shows the existing condition 27.1 hours
(0.309%x365daysx24 hour/day = 27.1 hours).

With the proposed square footage of LID areas and orifices acting as the low flow restrictor configured
as shown in Figure 1 the duration of the flow is 27.2 hours (0.310x365daysx24 hour/day =27.2 hours).
This flow duration is higher than the existing conditions but within the allowable 10%.Therefore, this
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Attachment C SWMM Input Data Summary and 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 Contents Checklist

Sequence
Attachment 3a

Structural BMP Maintenance Thresholds | ] Included

and Actions (Required)
See Structural BMP Maintenance

Information Checklist on the back of
this Attachment cover sheet.

Draft Maintenance Agreement (when [ included

Attachment 3b
applicable) M Not Applicable

City of San Marcos PDP SWQMP Template Date: March 15, 2016
PDP SWQMP Preparation Date: 12/6/2019



Use this checklist to ensure the required information has been included in the Structural BMP
Maintenance Information Attachment:

[ Preliminary Design / Planning / CEQA level submittal:

Attachment 3a must identify:

O Typical maintenance indicators and actions for proposed structural BMP(s) based on Section 7.7 of
the BMP Design Manual

Attachment 3b is not required for preliminary design / planning / CEQA level submittal.

M Final Design level submittal:

Attachment 3a must identify:

M Specific maintenance indicators and actions for proposed structural BMP(s). This shall be based on
Section 7.7 of the BMP Design Manual and enhanced to reflect actual proposed components of the
structural BMP(s)

M How to access the structural BMP(s) to inspect and perform maintenance

M 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)

M Manufacturer and part number for proprietary parts of structural BMP(s) when applicable

M 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)

M Recommended equipment to perform maintenance

M 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 private entity operation and maintenance, Attachment 3b shall include a draft
maintenance agreement in the local jurisdiction's standard format (PDP applicant to contact the
[City Engineer] to obtain the current maintenance agreement forms).

City of San Marcos PDP SWQMP Template Date: March 15, 2016
PDP SWQMP Preparation Date: 12/6/2019



Attachment 3

Operation and Maintenance Information









Operations and Maintenance Information

the discharge orifice is clogged, or the soil media is getting clogged. In either case maintenance
operations shall be initiated at this point.

Recommended Maintenance Equipment

For regular maintenance of the Biofiltration area, typical landscape maintenance equipment is to be
expected. This would include items such as lawn mowers, string trimmers, hedge trimmers, racks,
shovels, wheel barrows, etc. Lawn care equipment would be used for trimming the vegetation, and the
shovels, brooms, wheel barrows, etc. would be used to remove silt and sediment build up. It is assumed
that typical lawn care equipment will be fitted with low-impact “turf’ type tires or treads.

For major maintenance such as the excavation and reestablishment of the various biofiltration layers,
typical equipment might include backhoe loaders, dump trucks, and other similar equipment. All such
equipment shall be fitted with low impact tires or treads, and/or protective mats shall be placed along the
access route to prevent damage to the access road vegetation.

Specialized Maintenance Training

For the regular maintenance of the vegetation and removal of silt and sediment buildup, no specialized
training other than that of a typical lawn care professional is required. For the major maintenance of the
Biofiltration unit, all workers assigned to BMP overhaul shall be well versed in the design and function of
the specific BMP, and the specific details of the original project plans.
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ATTACHMENT 4
Copy of Plan Sheets Showing Permanent Storm Water BMPs

This is the cover sheet for Attachment 4.
Use this checklist to ensure the required information has been included on the plans:

The plans must identify:

M structural BMP(s) with ID numbers matching Form I-6 Summary of PDP Structural BMPs

M The grading and drainage design shown on the plans must be consistent with the delineation of
DMAs shown on the DMA exhibit

M Details and specifications for construction of structural BMP(s)
M Signage indicating the location and boundary of structural BMP(s) as required by the City Engineer
M How to access the structural BMP(s) to inspect and perform maintenance

M 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)

M Manufacturer and part number for proprietary parts of structural BMP(s) when applicable

M 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)

M Recommended equipment to perform maintenance

M When applicable, necessary special training or certification requirements for inspection and
maintenance personnel such as confined space entry or hazardous waste management

M Include landscaping plan sheets showing vegetation requirements for vegetated structural BMP(s)
M All BMPs must be fully dimensioned on the plans

M When proprietary BMPs are used, site-specific cross section with outflow, inflow, and model number
shall be provided. Photocopies of general brochures are not acceptable.

City of San Marcos PDP SWQMP Template Date: March 15, 2016
PDP SWQMP Preparation Date: 12/6/2019
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