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ACRONYMS 
 
APN    Assessor's Parcel Number 
BMP    Best Management Practice 
HMP    Hydromodification Management Plan 
HSG    Hydrologic Soil Group 
MS4    Municipal Separate Storm Sewer System 
N/A    Not Applicable 
NRCS    Natural Resources Conservation Service 
PDP    Priority Development Project 
PE    Professional Engineer 
SC    Source Control 
SD    Site Design 
SDRWQCB  San Diego Regional Water Quality Control Board 
SIC    Standard Industrial Classification 
SWQMP  Storm Water Quality Management Plan 
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PDP SWQMP PREPARER'S CERTIFICATION PAGE 
 
 
Project Name:  ARTIS Senior Living 
Permit Application Number:  SP 18‐0004 and SDP 18‐0001 
 
 

PREPARER'S CERTIFICATION 
 
I hereby declare that I am the Engineer in Responsible Charge of design of storm water best management 
practices (BMPs) for this project, and that I have exercised responsible charge over the design of the BMPs 
as defined in Section 6703 of the Business and Professions Code, and that the design is consistent with 
the PDP requirements of the [INSERT AGENCY NAME] BMP Design Manual, which is a design manual for 
compliance with local [INSERT AGENCY NAME] and regional MS4 Permit (California Regional Water Quality 
Control Board San Diego Region Order No. R9‐2015‐0100) requirements for storm water management. 
 
I have read and understand that the [City Engineer] has adopted minimum requirements for managing 
urban runoff, including storm water, from land development activities, as described in the BMP Design 
Manual. I certify that this PDP SWQMP has been completed to the best of my ability and accurately reflects 
the  project  being  proposed  and  the  applicable  BMPs  proposed  to  minimize  the  potentially  negative 
impacts of this project's land development activities on water quality. I understand and acknowledge that 
the plan check review of this PDP SWQMP by the [City Engineer] is confined to a review and does not 
relieve me, as the Engineer in Responsible Charge of design of storm water BMPs for this project, of my 
responsibilities for project design. 
 
 
 
                                                                         RCE NO. 48987  EXP. 9/30/20    . 
Engineer of Work's Signature, PE Number & Expiration Date 
 
 
RICHARD E. DOSS                                                                                                   . 
Print Name 
 
 
Pacific Coast Civil, Inc.                                                                                           . 
Company 
 
 
October 3, 2018                                                                                                      . 
Date 
              Engineer's Seal: 
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PDP SWQMP PROJECT OWNER'S CERTIFICATION PAGE 
 
 
Project Name:  ARTIS Senior Living 
Permit Application Number:  SP 18‐0004 and SDP 18‐0001 
 
 

PROJECT OWNER'S CERTIFICATION 
 
This PDP SWQMP has been prepared  for ARTIS  Senior  Living,  LLC by Pacific  Coast Civil,  Inc.    The PDP 
SWQMP is intended to comply with the PDP requirements of the [INSERT AGENCY NAME] BMP Design 
Manual, which is a design manual for compliance with local [INSERT AGENCY NAME] and regional MS4 
Permit  (California  Regional Water  Quality  Control  Board  San  Diego  Region  Order  No.  R9‐2015‐0100) 
requirements for storm water management. 
 
The  undersigned,  while  it  owns  the  subject  property,  is  responsible  for  the  implementation  of  the 
provisions  of  this  plan.  Once  the  undersigned  transfers  its  interests  in  the  property,  its  successor‐in‐
interest  shall  bear  the  aforementioned  responsibility  to  implement  the  best  management  practices 
(BMPs) described within this plan, including ensuring on‐going operation and maintenance of structural 
BMPs. A signed copy of this document shall be available on the subject property into perpetuity. 
 
 
 
________________________________________________________ 
Project Owner's Signature 
 
 
________________________________________________________ 
Print Name 
 
 
________________________________________________________ 
Company 
 
 
____________________________ 
Date 
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SUBMITTAL RECORD 
 
Use  this  Table  to  keep a  record of  submittals  of  this  PDP SWQMP.  Each  time  the PDP  SWQMP  is  re‐
submitted, provide the date and status of the project. In column 4 summarize the changes that have been 
made or  indicate  if  response to plancheck comments  is  included. When applicable,  insert response to 
plancheck comments behind this page. 
 
 

Submittal 
Number 

Date  Project Status  Summary of Changes 

1  05/23/2018   Preliminary Design / 
Planning/ CEQA 

      Final Design 

Initial Submittal 

2  8/20/2018   Preliminary Design / 
Planning/ CEQA 

     Final Design 

Second Submittal 

3  10/03/2018   Preliminary Design / 
Planning/ CEQA 

   Final Design 

Third Submittal 

4  10/30/2018   Preliminary Design / 
Planning/ CEQA 

    Final Design 

Forth Submittal 
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PROJECT VICINITY MAP 
 
Project Name:  ARTIS Senior Living 
Permit Application Number:  SP 18‐0004 and SDP 18‐0001 
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Applicability of Storm Water Best Management Practices (BMP) Requirements  
(Storm Water Intake Form for all Development Permit Applications) 

For detailed information please visit: 
http://www.san‐marcos.net/departments/development‐services/stormwater/development‐planning   

Form I‐1 
 [March 15, 2016] 

Project Identification 

Project Name:  ARTIS Senior Living 

Description:   
Senior Living Facility with parking lot, utilities and storm water quality management basin 

Permit Application Number (if applicable):  SP 18‐0004 and SDP 18‐0001  Date:  10/3/2018 

Project Address:  9 Elijo Rd., San Marcos, CA  92078 

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 
"development project" (See definition above)? 
See Section 1.3 of the BMP Design Manual for 
further guidance if necessary. 

 Yes  Go to Step 2. 

 No  Permanent BMP requirements do not apply. No 
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 
Development Project (PDP), or exception to PDP 
definitions? 
 
To answer this item, complete Form I‐2, Project 
Type Determination.  See Section 1.4 of the BMP 
Design Manual in its entirety for guidance.  
 
In addition to Section 1.4, please refer to the 
City’s SWQMP Submittal Requirements form. 
 

 Standard Project  Only Standard Project requirements apply, 

including Standard Project SWQMP.  STOP. 

 PDP  Standard and PDP requirements apply, including 
PDP SWQMP.  Go to Step 3 on the following page. 

 Exception to PDP 
definitions 

Standard Project requirements apply, and any 
additional requirements specific to the type of 
project. Provide discussion and list any additional 
requirements below. Prepare Standard Project 

SWQMP.  STOP. 
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Discussion / justification, and additional requirements for exceptions to PDP definitions, if applicable: 

Form I‐1 Page 2, Form Date: March 15, 2016 

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 
runoff directly to the Pacific Ocean? 

 Yes STOP.  Hydromodification requirements do not apply. 

 No Continue to Step 3b. 

Step 3b.  Discharge storm water 
runoff directly to an enclosed 
embayment, not within protected 
areas? 

 Yes STOP.  Hydromodification requirements do not apply. 

 No Continue to Step 3c. 

Step 3c.  Discharge storm water 
runoff directly to a water storage 
reservoir or lake, below spillway or 
normal operating level? 

 Yes STOP.  Hydromodification requirements do not apply. 

 No Continue to Step 3d. 

Step 3d.  Discharge storm water 
runoff directly to an area identified in 
WMAA? 

 Yes STOP.  Hydromodification requirements do not apply. 

 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 
hydromodification control 
requirements only). Does protection 
of critical coarse sediment yield areas 
apply based on review of WMAA 
Potential Critical Coarse Sediment 
Yield Area Map? 
See Section 6.2 of the BMP Design 
Manual for guidance. 
 

 Yes  Management measures required for protection of critical coarse 
sediment yield areas (Chapter 6.2). 
Stop. 

 No  Management measures not required for protection of critical coarse 
sediment yield areas. 
Provide brief discussion below. 
Stop. 
Based on Potential Critical Coarse Sediment Yield Areas by RICK 
Engineering Company dated September 8, 2014, the site is exempt. 
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Project Type Determination Checklist
Form I‐2 

 [March 15, 2016] 

Project Information 

Project Name/Description:  ARTIS Senior Living 

Permit Application Number (if applicable):  SP 18‐0004 and       
SDP 18‐0001 

Date:  10/3/2018 

Project Address:  9 Elijo Rd., San Marcos, CA  92078 

Project Type Determination: Standard Project or Priority Development Project (PDP) 

The project is (select one):   X  New Development   �  Redevelopment 

The total proposed newly created or replaced impervious area is:  59,005 ft2 (1.31) acres 

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

Yes 
X 

No 

� 
(a)  New development projects that create 10,000 square feet or more of impervious 

surfaces (collectively over the entire project site). This includes commercial, 
industrial, residential, mixed‐use, and public development projects on public or 
private land. 

Yes 

� 
No 

� 
(b)  Redevelopment projects that create and/or replace 5,000 square feet or more of 

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

Yes 

� 
No 

� 
(c)  New and redevelopment projects that create and/or replace 5,000 square feet or 

more of impervious surface (collectively over the entire project site), and support 
one or more of the following uses: 

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

and drinks for consumption, including stationary lunch counters and 

refreshment stands selling prepared foods and drinks for immediate 

consumption (Standard Industrial Classification (SIC) code 5812). 

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

natural slope that is twenty‐five percent or greater. 

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

business, or for commerce. 

(iv)  Streets, roads, highways, freeways, and driveways. This category is 
defined as any paved impervious surface used for the transportation of 

automobiles, trucks, motorcycles, and other vehicles. 
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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 

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

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

Yes 

� 
No 

� 
(e)  New development projects, or redevelopment projects that create and/or replace 

5,000 square feet or more of impervious surface, that support one or more of the 
following uses: 

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

categorized in any one of the following SIC codes: 5013, 5014, 5541, 7532‐

7534, or 7536‐7539. 

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

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

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

Yes 
X 

No 

� 
(f)  New or redevelopment projects that result in the disturbance of one or more acres 

of land and are expected to generate pollutants post construction. 
Note: See BMP Design Manual Section 1.4.2 for additional guidance. 

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

�  No – the project is not a Priority Development Project (Standard Project). 
X  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:  ________ ft2 (A) 
The total proposed newly created or replaced impervious area is ________ ft2 (B) 
Percent impervious surface created or replaced (B/A)*100: _______% 
The percent impervious surface created or replaced is (select one based on the above calculation): 

� less than or equal to fifty percent (50%) – only new impervious areas are considered PDP 
OR 

�  greater than fifty percent (50%) – the entire project site is a PDP 
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Site Information Checklist
For PDPs

Form I‐3B (PDPs) 
[March 15, 2016] 

Project Summary Information 

Project Name  ARTIS Senior Living 

Project Address  9 Elijo Rd., San Marcos, CA  92078 
 
 
 

Assessor's Parcel Number(s) (APN(s))  223‐651‐01‐00 

Permit Application Number  SP 18‐0004 and SDP 18‐0001 

Project Hydrologic Unit  Select One: 

� Santa Margarita 902 
� San Luis Rey 903 
 Carlsbad 904.51 
� San Dieguito 905 
� Penasquitos 906 
� San Diego 907 
� Pueblo San Diego 908 
� Sweetwater 909 
� Otay 910 
� Tijuana 911 

Project Watershed 

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

 
Carlsbad Hydrologic Unit 904, San Marcos Hydrologic 
Sub0Area (904.50)   

Parcel Area 

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

 
__ 2.19 _ Acres   (          95,286     Square Feet) 

Area to be Disturbed by the Project 

(Project Area) 

 
__ 2.19_   Acres   (          95,286     Square Feet) 

Project Proposed Impervious Area 

(subset of Project Area) 

 
__1.38_ _ Acres   (          59,005     Square Feet) 

Project Proposed Pervious Area 

(subset of Project Area) 

 
__ 0.81_   Acres   (          36,281     Square Feet) 

Note: Proposed Impervious Area + Proposed Pervious Area = Area to be Disturbed by the Project. 
This may be less than the Parcel Area. 
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Description of Existing Site Condition 

� Current Status of the Site (select all that apply): 
 Existing development  

� Previously graded but not built out 

� Demolition completed without new construction 

� Agricultural or other non‐impervious use  

� Vacant, undeveloped/natural 
 

� Description / Additional Information: 
        The site is currently not developed. 
 
 

� Existing Land Cover Includes (select all that apply): 
� Vegetative Cover 

 Non‐Vegetated Pervious Areas 

� Impervious Areas 

� Description / Additional Information: 
 

� Underlying Soil belongs to Hydrologic Soil Group (select all that apply): 
� NRCS Type A 

� NRCS Type B 

 NRCS Type C 

� NRCS Type D 
 

� Approximate Depth to Groundwater (GW): 
� GW Depth < 5 feet 

� 5 feet < GW Depth < 10 feet 

� 10 feet < GW Depth < 20 feet 

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

� Seeps 

� Springs 

� Wetlands 

� None 
 

 Description / Additional Information: San Marcos Creek is running south of the property. 
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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: 
 
The existing drainage conveyance is natural.  The site was graded previously and based on Google Earth 
image does not have vegetation.  There is no offsite drainage contributing to the onsite runoff.  The site 
sheet flows north and discharges into the concrete channel, which ultimately discharges into San 
Marcos Creek. 
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Description of Proposed Site Development 

Project Description / Proposed Land Use and/or Activities: 
 
The project is a proposed Senior Living Facility with the building, parking lot, storm water quality basin, 
detention structures and utilities. 
 
 
 
 
 
 

List/describe proposed impervious features of the project (e.g., buildings, roadways, parking lots, 
courtyards, athletic courts, other impervious features): 
 
The existing site is a previously graded area. 
 
 
 
 
 
 

List/describe proposed pervious features of the project (e.g., landscape areas): 
 
The proposed development will include landscaping area. 
 
 
 
 
 
 

Does the project include grading and changes to site topography? 
 Yes 
� No 
 
Description / Additional Information: 
 
There is a grading anticipated on site.  The proposed grading will include foundation for the building, 
parking lot and landscape area as well as a storm water facility. 
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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)? 
 Yes 
� No 
 
If yes, provide details regarding the proposed project site drainage conveyance network, including storm 
drains, concrete channels, swales, detention facilities, storm water treatment facilities, natural or 
constructed channels, and the method for conveying offsite flows through or around the proposed 
project site. Identify all discharge locations from the proposed project site along with a summary of the 
conveyance system size and capacity for each of the discharge locations. Provide a summary of pre‐ and 
post‐project drainage areas and design flows to each of the runoff discharge locations. Reference the 
drainage study for detailed calculations. 
 
Describe proposed site drainage patterns: 
 
Proposed drainage pattern does not alternate the existing pattern. 
There are two drainage subareas. Storm water from each subarea will be captured by two catch basins. 
The northerly catch basin is designed as a storm water diverter. It will divert low flow into the Bio‐
Filtration Basin and larger runoff into the detention structure, which will attenuate 100 year storm. 
The flow from the detention structure will be going to San Marcos Creek. 
Storm Water, after treating in the Bio‐Filtration Basin, travels into the proprietary detention structure, 
which is located under the facility. The restricted orifice at the outlet of the above described proprietary 
detention facility will release storm water into San Marcos Creek. 
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Identify whether any of the following features, activities, and/or pollutant source areas will be present 
(select all that apply): 
 On‐site storm drain inlets  
 Interior floor drains and elevator shaft sump pumps 

� Interior parking garages 
 Need for future indoor & structural pest control 
 Landscape/Outdoor Pesticide Use 
� Pools, spas, ponds, decorative fountains, and other water features 
 Food service 
 Refuse areas 
� Industrial processes 
� Outdoor storage of equipment or materials 

� Vehicle and Equipment Cleaning 

� Vehicle/Equipment Repair and Maintenance 

� Fuel Dispensing Areas 
 Loading Docks 
 Fire Sprinkler Test Water 
 Miscellaneous Drain or Wash Water 
 Plazas, sidewalks, and parking lots 
 
Description / Additional Information: 
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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): 
 
 
 
 
 
 

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

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

Pollutant 

San Marcos Creek  DDE, phosphorus, selenium, 
sediment 

N/A 

     

     

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

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

Pollutant 
Not Applicable to the 

Project Site 
Expected from the 

Project Site 
Also a Receiving Water 
Pollutant of Concern 

Sediment  Yes    Yes 

Nutrients  Yes     

Heavy Metals  N/A     

Organic Compounds  N/A     

Trash & Debris  Yes     

Oxygen Demanding 
Substances  Yes     

Oil & Grease  Yes     

Bacteria & Viruses  Yes     

Pesticides  Yes     
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Hydromodification Management Requirements 

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

 Yes, hydromodification management flow control structural BMPs required. 

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

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

� No, the project will discharge runoff directly to an area identified as appropriate for an exemption by 
the 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 

 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: 
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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. 
 
According to Fig. 6‐1 of SD Model BMP‐Design Manual, the project is in Compliance to meet CCSYA 
requirements. 
There is a proposed bio‐filtration /retention BMP on site. Prior to discharge to San Marcos Creek (POC is 
identified on the HMP Exhibit) the run‐off will be detained in the Storm Water Quality Basin and a 
proposed velocity reducer will reduce impact on the downstream watercourse. 
 
 
 

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

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

� Yes, the result is the low flow threshold is 0.1Q2 
� Yes, the result is the low flow threshold is 0.3Q2 
� Yes, the result is the low flow threshold is 0.5Q2 
 
If a geomorphic assessment has been performed, provide title, date, and preparer: 
 
 
 
 
Discussion / Additional Information: (optional) 
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Other Site Requirements and Constraints 

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

Optional Additional Information or Continuation of Previous Sections As Needed 

This space provided for additional information or continuation of information from previous sections as 
needed. 
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Source Control BMP Checklist
for All Development Projects

(Standard Projects and Priority Development Projects)

Form I‐4 
 [March 15, 2016] 

Project Identification 

Project Name:  ARTIS Senior Living 

Permit Application Number:  SP 18‐0004 and SDP 18‐0001 

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. 

 "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. 

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

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

Source Control Requirement  Applied? 

SC‐1 Prevention of Illicit Discharges into the MS4  Yes � No  � N/A 
Discussion / justification if SC‐1 not implemented: 

SC‐2 Storm Drain Stenciling or Signage  Yes � No  � N/A 
Discussion / justification if SC‐2 not implemented: 

SC‐3 Protect Outdoor Materials Storage Areas from Rainfall, Run‐On, 
Runoff, and Wind Dispersal 

Yes � No  � N/A 

Discussion / justification if SC‐3 not implemented: 

SC‐4 Protect Materials Stored in Outdoor Work Areas from Rainfall, 
Run‐On, Runoff, and Wind Dispersal 

Yes � N/A 

Discussion / justification if SC‐4 not implemented: 
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Source Control Requirement  Applied? 

SC‐5 Protect Trash Storage Areas from Rainfall, Run‐On, Runoff, and 
Wind Dispersal 

Yes � No  � N/A 

Discussion / justification if SC‐5 not implemented: 

SC‐6 Additional BMPs Based on Potential Sources of Runoff Pollutants 
(must answer for each source listed below) 

� On‐site storm drain inlets  

� Interior floor drains and elevator shaft sump pumps 

� Interior parking garages 
� Need for future indoor & structural pest control 
� Landscape/Outdoor Pesticide Use 
� Pools, spas, ponds, decorative fountains, and other water features 
� Food service 
� Refuse areas 
� Industrial processes 
� Outdoor storage of equipment or materials 

� Vehicle and Equipment Cleaning 

� Vehicle/Equipment Repair and Maintenance 

� Fuel Dispensing Areas 
� Loading Docks 
� Fire Sprinkler Test Water 

� Miscellaneous Drain or Wash Water 

� Plazas, sidewalks, and parking lots 

 Yes
� Yes 
� Yes 
 Yes
 Yes
� Yes 
 Yes
 Yes
� Yes 
� Yes 
� Yes 
� Yes 
� Yes 
 Yes
 Yes
 Yes
 Yes

� No 
� No 
� No 
� No 
� No 
� No 
� No 
� No 
� No 
� No 
� No 
� No 
� No 
� No 
� No 
� No 
� No 

� N/A 
 N/A
N/A

� N/A 
� N/A 
N/A

� N/A 
� N/A 
N/A
N/A
N/A
N/A
N/A

� N/A 
� N/A 
� N/A 
� N/A 

Discussion / justification if SC‐6 not implemented. Clearly identify which sources of runoff pollutants are 
discussed. Justification must be provided for all "No" answers shown above. 



Worksheet B.5-1: Simple Sizing Method for Biofiltration BMPs 

Simple Sizing Method for Biofiltration BMPs Worksheet B.5-1 (Page 1 of 2) 

1 Remaining DCV after implementing retention BMPs 3339 cubic-

feet 

Partial Retention 

2 Infiltration rate from Worksheet D.5-1 if partial infiltration is feasible in/hr. 

3 Allowable drawdown time for aggregate storage below the underdrain 36 hours 

4 Depth of runoff that can be infiltrated [Line 2 x Line 3]  0      inches 

5 Aggregate pore space 0.40 in/in 

6 Required depth of gravel below the underdrain [Line 4/ Line 5] inches 

7 Assumed surface area of the biofiltration BMP sq-ft 

8 Media retained pore storage 0.1 in/in 

9 Volume retained by BMP [[Line 4 + (Line 12 x Line 8)]/12] x Line 7 
cubic-

feet 

10 DCV that requires biofiltration [Line 1 – Line 9] 
cubic-

feet 

BMP Parameters 

11 Surface Ponding [6 inch minimum, 12 inch maximum] inches 

12 
Media Thickness [18 inches minimum], also add mulch layer thickness 

to this line for sizing calculations 
inches 

13 

Aggregate Storage above underdrain invert (12 inches typical) – use 0 

inches for sizing if the aggregate is not over the entire bottom surface 

area 

1inches 

14 Media available pore space 0.2 in/in 

15 

Media filtration rate to be used for sizing (5 in/hr. with no outlet 

control; if the filtration rate is controlled by the outlet use the outlet 

controlled rate) 

5 in/hr. 

Baseline Calculations 

16 Allowable Routing Time for sizing 6 hours 

17 Depth filtered during storm [ Line 15 x Line 16] 30 inches 

18 
Depth of Detention Storage  

[Line 11 + (Line 12 x Line 14) + (Line 13 x Line 5)] 
inches 

19 Total Depth Treated [Line 17 + Line 18] inches 

6
1715

 300

3039

12

21

24

  21

  51



Worksheet Error! No text of specified style in document.-1: Simple Sizing Method for 

Biofiltration BMPs (continued) 

Simple Sizing Method for Biofiltration BMPs Worksheet B.5-1 (Page 2 of 2) 

Option 1 – Biofilter 1.5 times the DCV

20 Required biofiltered volume [1.5 x Line 10] 
cubic-

feet 

21 Required Footprint  [Line 20/ Line 19] x 12 sq-ft 

Option 2 - Store 0.75 of remaining DCV in pores and ponding 

22 Required Storage (surface + pores) Volume [0.75 x Line 10] 
cubic-

feet 

23 Required Footprint  [Line 22/ Line 18] x 12 sq-ft 

Footprint of the BMP 

24 Area draining to the BMP sq-ft 

25 
Adjusted Runoff Factor for drainage area (Refer to Appendix B.1 and 

B.2) 

26 
BMP Footprint Sizing Factor (Default 0.03 or an alternative minimum 

footprint sizing factor from Worksheet B.5-2, Line 11) 
unitless 

27 Minimum BMP Footprint [Line 24 x Line 25 x Line 26] sq-ft 

28 
Footprint of the BMP = Maximum(Minimum(Line 21, Line 23), Line 

27) 
sq-ft 

Check for Volume Reduction [Not applicable for No Infiltration Condition] 

29 
Calculate the fraction of the DCV retained by the BMP [Line 9/ Line 

1] 
unitless 

30 
Minimum required fraction of DCV retained for partial infiltration 

condition 
unitless 

31 

Is the retained DCV > 0.375? If the answer is no increase the 

footprint sizing factor in Line 26 until the answer is yes for this 

criterion. 
☐ Yes      ☐ No 

Note: 
1. Line 7 is used to estimate the amount of volume retained by the BMP. Update assumed surface area in Line 7

until its equivalent to the required biofiltration footprint (either Line 21 or Line 23)
2. The DCV fraction of 0.375 is based on a 40% average annual percent capture and a 36-hour drawdown time.
3. The increase in footprint for volume reduction can be optimized using the approach presented in Appendix

B.5.2. The optimized footprint cannot be smaller than the alternative minimum footprint sizing factor from
Worksheet B.5-2.

4. If the proposed biofiltration BMP footprint is smaller than the alternative minimum footprint sizing factor
from Worksheet B.5-2, but satisfies Option 1 or Option 2 sizing, it is considered a compact biofiltration BMP
and may be allowed at the discretion of the [City Engineer], if it meets the requirements in Appendix F.

4559

1073

2380.5

1133.6

95,286

0.6

0.03

1715
1715



City of San Marcos PDP SWQMP Template Date: March 15, 2016 
PDP SWQMP Preparation Date: October 30, 2018 

Summary of PDP Structural BMPs
Form I‐6 (PDPs) 
 [March 15, 2016] 

Project Identification 

Project Name:  ARTIS Senior Living 

Permit Application Number:  SP 18‐0004 and SDP 18‐0001 

PDP Structural BMPs 

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

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

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

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

Bio‐Filtration BMP was selected for this project based on very low infiltration rate. Due to Hydro 
modification Requirement, the size for the Bio‐Filtration BMP was maximized. There is a concern of a 
nutrient pollutant , therefore Bio‐Filtration with Nutrient Sensitive Media was considered for this project

l 

(Continue on page 2 as necessary.) 



City of San Marcos PDP SWQMP Template Date: March 15, 2016 
PDP SWQMP Preparation Date: October 30, 2018 

Form I‐6 Page 2 of X, 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 
PDP SWQMP Preparation Date: October 30, 2018 

Form I‐6 Page 3 of X (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. 

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) 
� Biofiltration (BF‐1) 
� Biofiltration with Nutrient Sensitive Media Design (BF‐2) 

� Proprietary Biofiltration (BF‐3) meeting all requirements of Appendix F 

� Flow‐thru treatment control with prior lawful approval to meet earlier PDP requirements (provide 
BMP type/description in discussion section below) 

� Flow‐thru treatment control included as pre‐treatment/forebay for an onsite retention or biofiltration 
BMP (provide BMP type/description and indicate which onsite retention or biofiltration BMP it serves 
in discussion section below) 

� Flow‐thru treatment control with alternative compliance (provide BMP type/description in discussion 
section below) 

� Detention pond or vault for hydromodification management 

� Other (describe in discussion section below) 

Purpose: 

� Pollutant control only 
� Hydromodification control only 

� Combined pollutant control and hydromodification control 

� Pre‐treatment/forebay for another structural BMP 

� Other (describe in discussion section below) 

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

TBD 

Who will be the final owner of this BMP?  TBD 

Who will maintain this BMP into perpetuity?  TBD 

What is the funding mechanism for maintenance?  TBD 

Detention Basin 2 serves to attenuate the 100-year storm

PCCADMIN
Line

PCCADMIN
Line
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Line
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Line
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Line
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Line
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City of San Marcos PDP SWQMP Template Date: March 15, 2016 
PDP SWQMP Preparation Date: October 30, 2018 

Form I‐6 Page 4 of X (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: October 30, 2018 

ATTACHMENT 1 
BACKUP FOR PDP POLLUTANT CONTROL BMPS 

This is the cover sheet for Attachment 1. 

Indicate which Items are Included behind this cover sheet: 

Attachment 
Sequence 

Contents  Checklist 

Attachment 1a  DMA Exhibit (Required) 

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

 Included

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 

 Included on DMA Exhibit in
Attachment 1a
I

Attachment 1c  Form  I‐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. 

 Included
 Not included because the entire 
project will use infiltration BMPs

Attachment 1d  Form  I‐8,  Categorization  of  Infiltration 
Feasibility  Condition  (Required  unless 
the  project  will  use  harvest  and  use 
BMPs) 

Refer to Appendices C and D of the BMP 
Design Manual to complete Form I‐8. 

 Included
 Not included because the entire 
project will use harvest and use
BMPs

Attachment 1e  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 

 Included



City of San Marcos PDP SWQMP Template Date: March 15, 2016 
PDP SWQMP Preparation Date: October 30, 2018 

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

The DMA Exhibit must identify: 

 Underlying hydrologic soil group
� Approximate depth to groundwater 
 Existing natural hydrologic features ( watercourses, seeps, springs, wetlands)
 Critical coarse sediment yield areas to be protected
 Existing topography and impervious areas

� Existing and proposed site drainage network and connections to drainage offsite 
� Proposed demolition 
 Proposed grading
 Proposed impervious features
 Proposed design features and surface treatments used to minimize imperviousness
 Drainage management area (DMA) boundaries, DMA ID numbers, and DMA areas (square footage or
acreage), and DMA type (i.e., drains to BMP, self‐retaining, or self‐mitigating)
 Potential pollutant source areas and corresponding required source controls (see Chapter 4,
Appendix E.1, and Form I‐3B)
 Structural BMPs (identify location, type of BMP, and size/detail)



Attachment 1a 









Attachment 1c 



DCV is defined as the volume of storm water runoff resulting from the 85th percentile, 24-hr 
storm 
event. The following hydrologic method shall be used to calculate the DCV: 
𝐷𝐶𝑉 = 𝐶 × 𝑑 × 𝐴 × 43,560 𝑠𝑓⁄𝑎𝑐 × 1⁄12 𝑖𝑛⁄𝑓𝑡 
𝐷𝐶𝑉 = 3,630 × 𝐶 × 𝑑 × 𝐴 
Where: 
DCV = Design Capture Volume in cubic feet 
C = Runoff factor (unitless) 
d = 85th percentile, 24-hr storm event rainfall depth (inches)=0.6 inch/hour 
A = Tributary area (acres)=93,286 sq. ft. 

Runoff Factor Calculation 

C=∑CxAx/∑Ax 
Asphalt Driveway and Concrete Walkway=35,854 sq. ft., Runoff Factor=0.9 
Roof=21,386 sq.ft., Runoff Factor=0.9 
Landscape=36,281sq. ft., Runoff Factor=0.1
Water Quality Basin=1,765 sq. ft., Runoff Factor=0.9

C=(59,005*0.9+36,2816X0.1)/95,286=0.60

DCV Calculations 

𝐷𝐶𝑉 = 𝐶 × 𝑑 × 𝐴 × 43,560 𝑠𝑓⁄𝑎𝑐 × 1⁄12 𝑖𝑛⁄𝑓𝑡 
𝐷𝐶𝑉 = 3,630 × 𝐶 × 𝑑 × 𝐴 
𝐷𝐶𝑉 = 3,630 × 0.58 ×0.7 × 95,286=3,335 cu. ft. 



Modified Estimated Total Water Usage 

Modified ETWU=ETowetX [[∑(PFxHA)/IE] +SLA]x0.015 = 

Where: 
ET0wet=2.8 inch per momth 
PF=0.1 
HA=36,281 sq. ft. 
IE=0.9 
SLA=0 
0.015-coefficient for unit conversion  
ETWU=2.8x[(0.1x36,281)/0.9]x0.015=169 cu. ft. 



Harvest and Use Feasibility Checklist Form I-7 

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

the wet season? 

    Toilet and urinal flushing 

   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/urinal flushing and landscape irrigation is provided 

in Section B.3.2. 

Number of residents=64, Toilet water usage=9.3 gal per resident, Toilet water demand=595.2 gal=79.2 cu. ft.
36 hour demand=157.7 cu. ft.

3. Calculate the DCV using worksheet B-2.1.

DCV = __3338__(cubic feet) 0.25 
DCV=834.5 cu. fyt
3a. Is the 36 hour demand greater 

than or equal to the DCV? 

No    X
Yes

3b. Is the 36 hour demand greater than 

0.25DCV but less than the full DCV?  

Yes         /      No  X

3c. Is the 36 hour demand 

less than 0.25DCV?  

X   Yes

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. 

 No, select alternate BMPs. 

x
x
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I-3

Categorization of Infiltration Feasibility Condition Form I-8 

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

Criteria Screening Question Yes No 

1 
Is the estimated reliable infiltration rate below proposed facility 
locations greater than 0.5 inches per hour? The response to this 
Screening Question must be based on a comprehensive evaluation of 
the factors presented in Appendix C.2 and Appendix D. 

  No 

Provide basis: 
Per Soils Report prepared by Krazan & Associates, Inc. on July 23, 2018 
Infiltration Rate at the end of the test was indicated between 0.1 and 0.07 inch per hour. 

2 

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

  N/A 

Provide basis: 

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



I-4

Form I-8 Page 2 of 4 
Criteria Screening Question Yes No 

3 

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

 N/A 

Provide basis: 

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

4 

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

 N/A 

Provide basis: 

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

Part 1 
Result 
* 

If all answers to rows 1 - 4 are “Yes” a full infiltration design is potentially feasible. The 
feasibility screening category is Full Infiltration 

If any answer from row 1-4 is “No”, infiltration may be possible to some extent but 
would not generally be feasible or desirable to achieve a “full infiltration” design. 
Proceed to Part 2 

*To be completed using gathered site information and best professional judgment considering the definition of MEP in
the MS4 Permit. Additional testing and/or studies may be required by Agency/Jurisdictions to substantiate findings 



I-5

Form I-8 Page 3 of 4 

Part 2 – Partial Infiltration vs. No Infiltration Feasibility Screening Criteria 

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

Criteria Screening Question Yes No 

5 

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

 No 

Provide basis: 

Based on the results of supplemental infiltration testing prepared by Krazan & Associates, Inc., the subsurface conditions 
encountered at the subject site are not considered conductive to infiltration. 

6 

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

   N/A 

Provide basis:  Infiltration is not recommended by Soil’s Engineer. 

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



I-6

Form I-8 Page 4 of 4 
Criteria Screening Question Yes No 

7 

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

  N/A 

Provide basis:  Infiltration is not recommended by Soil’s Engineer. 

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

  N/A 

Provide basis:  Infiltration is not recommended by Soil’s Engineer. 

Part 2 
Result* 

If all answers from row 1-4 are yes then partial infiltration design is potentially feasible. 
The feasibility screening category is Partial Infiltration. 

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

*To be completed using gathered site information and best professional judgment considering the definition of MEP in
the MS4 Permit. Additional testing and/or studies may be required by Agency/Jurisdictions to substantiate findings 



Attachment 1e 



Worksheet B.2-1. DCV

Design Capture Volume Worksheet B-2.1 

1 85th percentile 24-hr storm depth from Figure B.1-1 d=            0.7 inches 

2 Area tributary to BMP (s) A=  2.19 acres 

3 
Area weighted runoff factor (estimate using Appendix B.1.1 
and B.2.1) C=  0.60 unitless 

4 Street trees volume reduction TCV=  0 cubic-feet 

5 Rain barrels volume reduction RCV=  0 cubic-feet 

6 

Calculate DCV =  

(3630 x C x d x A) – TCV - RCV DCV=  3339 cubic-feet 



Worksheet B.5-1: Simple Sizing Method for Biofiltration BMPs 

Simple Sizing Method for Biofiltration BMPs Worksheet B.5-1 (Page 1 of 2) 

1 Remaining DCV after implementing retention BMPs 3339 cubic-

feet 

Partial Retention 

2 Infiltration rate from Worksheet D.5-1 if partial infiltration is feasible in/hr. 

3 Allowable drawdown time for aggregate storage below the underdrain 36 hours 

4 Depth of runoff that can be infiltrated [Line 2 x Line 3]  0      inches 

5 Aggregate pore space 0.40 in/in 

6 Required depth of gravel below the underdrain [Line 4/ Line 5] inches 

7 Assumed surface area of the biofiltration BMP sq-ft 

8 Media retained pore storage 0.1 in/in 

9 Volume retained by BMP [[Line 4 + (Line 12 x Line 8)]/12] x Line 7 
cubic-

feet 

10 DCV that requires biofiltration [Line 1 – Line 9] 
cubic-

feet 

BMP Parameters 

11 Surface Ponding [6 inch minimum, 12 inch maximum] inches 

12 
Media Thickness [18 inches minimum], also add mulch layer thickness 

to this line for sizing calculations 
inches 

13 

Aggregate Storage above underdrain invert (12 inches typical) – use 0 

inches for sizing if the aggregate is not over the entire bottom surface 

area 

1inches 

14 Media available pore space 0.2 in/in 

15 

Media filtration rate to be used for sizing (5 in/hr. with no outlet 

control; if the filtration rate is controlled by the outlet use the outlet 

controlled rate) 

5 in/hr. 

Baseline Calculations 

16 Allowable Routing Time for sizing 6 hours 

17 Depth filtered during storm [ Line 15 x Line 16] 30 inches 

18 
Depth of Detention Storage  

[Line 11 + (Line 12 x Line 14) + (Line 13 x Line 5)] 
inches 

19 Total Depth Treated [Line 17 + Line 18] inches 

0
2900

 435

2904

12

18

12

 20.4

50.4



Worksheet Error! No text of specified style in document.-1: Simple Sizing Method for 

Biofiltration BMPs (continued) 

Simple Sizing Method for Biofiltration BMPs Worksheet B.5-1 (Page 2 of 2) 

Option 1 – Biofilter 1.5 times the DCV

20 Required biofiltered volume [1.5 x Line 10] 
cubic-

feet 

21 Required Footprint  [Line 20/ Line 19] x 12 sq-ft 

Option 2 - Store 0.75 of remaining DCV in pores and ponding 

22 Required Storage (surface + pores) Volume [0.75 x Line 10] 
cubic-

feet 

23 Required Footprint  [Line 22/ Line 18] x 12 sq-ft 

Footprint of the BMP 

24 Area draining to the BMP sq-ft 

25 
Adjusted Runoff Factor for drainage area (Refer to Appendix B.1 and 

B.2) 

26 
BMP Footprint Sizing Factor (Default 0.03 or an alternative minimum 

footprint sizing factor from Worksheet B.5-2, Line 11) 
unitless 

27 Minimum BMP Footprint [Line 24 x Line 25 x Line 26] 1715            sq-ft 

28 
Footprint of the BMP = Maximum(Minimum(Line 21, Line 23), Line 

27) 
sq-ft 

Check for Volume Reduction [Not applicable for No Infiltration Condition] 

29 
Calculate the fraction of the DCV retained by the BMP [Line 9/ Line 

1] 
unitless 

30 
Minimum required fraction of DCV retained for partial infiltration 

condition 
unitless 

31 

Is the retained DCV > 0.375? If the answer is no increase the 

footprint sizing factor in Line 26 until the answer is yes for this 

criterion. 
☐ Yes      ☐ No 

Note: 
1. Line 7 is used to estimate the amount of volume retained by the BMP. Update assumed surface area in Line 7

until its equivalent to the required biofiltration footprint (either Line 21 or Line 23)
2. The DCV fraction of 0.375 is based on a 40% average annual percent capture and a 36-hour drawdown time.
3. The increase in footprint for volume reduction can be optimized using the approach presented in Appendix

B.5.2. The optimized footprint cannot be smaller than the alternative minimum footprint sizing factor from
Worksheet B.5-2.

4. If the proposed biofiltration BMP footprint is smaller than the alternative minimum footprint sizing factor
from Worksheet B.5-2, but satisfies Option 1 or Option 2 sizing, it is considered a compact biofiltration BMP
and may be allowed at the discretion of the [City Engineer], if it meets the requirements in Appendix F.

4356

2562

95,286

0.6

0.03

2562

N/A



City of San Marcos PDP SWQMP Template Date: March 15, 2016 
PDP SWQMP Preparation Date: October 30, 2018 

ATTACHMENT 2 
BACKUP FOR PDP HYDROMODIFICATION CONTROL MEASURES 

This is the cover sheet for Attachment 2. 

 Mark this box if this attachment is empty because the project is exempt from PDP hydromodification 
management requirements. 

Indicate which Items are Included behind this cover sheet: 

Attachment 
Sequence 

Contents  Checklist 

Attachment 2a  Hydromodification Management  Exhibit 
(Required) 

 Included

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. 

 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 

 6.2.2 Downstream Systems 
Sensitivity to Coarse Sediment 

 6.2.3 Optional Additional Analysis of 
Potential Critical Coarse Sediment 
Yield Areas Onsite 

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

 Not performed

 Included 
 Submitted as separate stand‐alone 
document 

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

 Included
 Submitted as separate stand‐alone 
document

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

 Included 
 Not required because BMPs will drain
in less than 96 hours 



City of San Marcos PDP SWQMP Template Date: March 15, 2016 
PDP SWQMP Preparation Date: October 30 2018 

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

The Hydromodification Management Exhibit must identify: 

 Underlying hydrologic soil group
 Approximate depth to groundwater 
 Existing natural hydrologic features ( watercourses, seeps, springs, wetlands)
 Critical coarse sediment yield areas to be protected
 Existing topography
 Existing and proposed site drainage network and connections to drainage offsite
 Proposed grading
 Proposed impervious features
 Proposed design features and surface treatments used to minimize imperviousness
 Point(s) of Compliance (POC) for Hydromodification Management
 Existing and proposed drainage boundary and drainage area to each POC (when necessary, create
separate exhibits for pre‐development and post‐project conditions)
 Structural BMPs for hydromodification management (identify location, type of BMP, and size/detail)
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Project Name: Artis Senior Living

Project Applicant: Artis Senior Living

Jurisdiction: San Marcos

Parcel (APN): 223‐651‐0100

Hydrologic Unit: 904.51
Rain Gauge: Oceanside

Total Project Area (sf): 95,286

Channel Susceptibility: High

BMP Sizing Spreadsheet V3.0



Project Name: Hydrologic Unit:

Project Applicant: Rain Gauge:

Jurisdiction: Total Project Area:

Parcel (APN): Low Flow Threshold:

BMP Name: BMP Type:

BMP Native Soil Type: BMP Infiltration Rate (in/hr):

HMP Sizing Factors Minimum BMP Size

DMA 

Name Area (sf)

Pre Project Soil 

Type Pre‐Project Slope

Post Project 

Surface Type

Area Weighted Runoff 

Factor

(Table G.2‐1)1
Volume Volume (CF)

Total Area 95,286 c Moderate Mixed 0.6 0.14 8004

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

BMP Tributary Area 95,286 Minimum BMP Size 8004

Proposed BMP Size* * Assumes standard configuration 

12.00

6.0 ft

3.5 ft

2287 CF

Notes:

1. Runoff factors which are used for hydromodification management flow control (Table G.2‐1) are different from the runoff factors used for pollutant control BMP sizing (Table B.1‐1).  Table references are taken from the San Diego Region Model BMP Design Manu

BMP Sizing Spreadsheet V3.0

NA

Cistern

0.1Q2

95,286

Oceanside

904.51

Cistern

Artis Senior Living

Artis Senior Living

Areas Draining to BMP

San Marcos

223‐651‐0100

C

This BMP Sizing Spreadsheet has been updated in conformance with the San Diego Region Model BMP Design Manual, April 2018. For questions or concerns please contact the jurisdiction in which your project is located.

Describe the BMP's in sufficient detail in your PDP SWQMP to demonstrate the area, volume, and other criteria can be met within the constraints of the site.

BMP's must be adapted and applied to the conditions specific to the development project such as unstable slopes or the lack of available head. 

Designated Staff have final review and approval authority over the project design.

Standard Cistern Depth (Overflow Elevation)

Provided Cistern Depth (Overflow Elevation)

Minimum Required Cistern Footprint)



Project Name: Hydrologic Unit:

Project Applicant: Rain Gauge:

Jurisdiction: Total Project Area:

Parcel (APN): Low Flow Threshold:

BMP Name BMP Type:

Rain Gauge Unit Runoff Ratio DMA Area (ac) Orifice Flow ‐ %Q2 Orifice Area

Soil Type Slope (cfs/ac) (cfs)  (in2)

Total Area Oceanside c Moderate 0.497 2.187 0.109 1.60

3.50 0.109 1.60 1.43

Max Orifice Head
Max Tot. Allowable 

Orifice Flow

Max Tot. Allowable

Orifice Area

Max Orifice 

Diameter

(feet) (cfs) (in
2) (in)

Provide Hand Calc. 0.106 1.56 1.410

Average outflow during 

surface drawdown
Max Orifice Outflow Actual Orifice Area

Selected 

Orifice Diameter

(cfs) (cfs) (in
2) (in)

Drawdown (Hrs)
Provide Hand 

Calculation

Oceanside

Cistern

Drawdown time exceeds 96 Hrs. Project must 

implement a vector control program.

904.51

BMP Sizing Spreadsheet V3.0

San Marcos

223‐651‐0100

Artis Senior Living

Artis Senior Living

0.1Q2

95,286

Cistern

Pre‐developed Condition

No Orifice Required for 

Infiltration Facilities

DMA 

Name





Lower Flow Threshold Soil Group Slope Rain Gauge A

0.1Q2 A Flat Lindbergh 0.055

0.1Q2 A Moderate Lindbergh 0.055

0.1Q2 A Steep Lindbergh 0.055

0.1Q2 B Flat Lindbergh 0.045

0.1Q2 B Moderate Lindbergh 0.045

0.1Q2 B Steep Lindbergh 0.045

0.1Q2 C Flat Lindbergh 0.035

0.1Q2 C Moderate Lindbergh 0.035

0.1Q2 C Steep Lindbergh 0.035

0.1Q2 D Flat Lindbergh 0.03

0.1Q2 D Moderate Lindbergh 0.03

0.1Q2 D Steep Lindbergh 0.03

0.1Q2 A Flat Oceanside 0.06

0.1Q2 A Moderate Oceanside 0.06

0.1Q2 A Steep Oceanside 0.06

0.1Q2 B Flat Oceanside 0.05

0.1Q2 B Moderate Oceanside 0.05

0.1Q2 B Steep Oceanside 0.05

0.1Q2 C Flat Oceanside 0.05

0.1Q2 C Moderate Oceanside 0.05

0.1Q2 C Steep Oceanside 0.045

0.1Q2 D Flat Oceanside 0.035

0.1Q2 D Moderate Oceanside 0.035

0.1Q2 D Steep Oceanside 0.035

0.1Q2 A Flat Lake Wohlford 0.085

0.1Q2 A Moderate Lake Wohlford 0.085

0.1Q2 A Steep Lake Wohlford 0.085

0.1Q2 B Flat Lake Wohlford 0.07

Table G.2-3: Sizing Factors for Hydromodification Flow Control Infiltration BMPs Designed Using Sizing Factor 
Method



0.1Q2 B Moderate Lake Wohlford 0.07

0.1Q2 B Steep Lake Wohlford 0.07

0.1Q2 C Flat Lake Wohlford 0.055

0.1Q2 C Moderate Lake Wohlford 0.055

0.1Q2 C Steep Lake Wohlford 0.055

0.1Q2 D Flat Lake Wohlford 0.04

0.1Q2 D Moderate Lake Wohlford 0.04

0.1Q2 D Steep Lake Wohlford 0.04

Lower Flow Threshold Soil Group Slope below low orifice inve Rain Gauge A
0.1Q2 A Flat 18 Lindbergh 0.08

0.1Q2 A Moderate 18 Lindbergh 0.08

0.1Q2 A Steep 18 Lindbergh 0.08

0.1Q2 B Flat 18 Lindbergh 0.065

0.1Q2 B Moderate 18 Lindbergh 0.065

0.1Q2 B Steep 18 Lindbergh 0.06

0.1Q2 C Flat 6 Lindbergh 0.05

0.1Q2 C Moderate 6 Lindbergh 0.05

0.1Q2 C Steep 6 Lindbergh 0.05

0.1Q2 D Flat 3 Lindbergh 0.05

0.1Q2 D Moderate 3 Lindbergh 0.05

0.1Q2 D Steep 3 Lindbergh 0.05

0.1Q2 A Flat 18 Oceanside 0.08

0.1Q2 A Moderate 18 Oceanside 0.075

0.1Q2 A Steep 18 Oceanside 0.075

0.1Q2 B Flat 18 Oceanside 0.07

0.1Q2 B Moderate 18 Oceanside 0.07

0.1Q2 B Steep 18 Oceanside 0.07

0.1Q2 C Flat 6 Oceanside 0.07

0.1Q2 C Moderate 6 Oceanside 0.07

Table G.2-4: Sizing Factors for Hydromodification Flow Control Biofiltration with Partial Retention Designed 
Using Sizing Factor Method



0.1Q2 C Steep 6 Oceanside 0.07

0.1Q2 D Flat 3 Oceanside 0.07

0.1Q2 D Moderate 3 Oceanside 0.07

0.1Q2 D Steep 3 Oceanside 0.07

0.1Q2 A Flat 18 Lake Wohlford 0.11

0.1Q2 A Moderate 18 Lake Wohlford 0.11

0.1Q2 A Steep 18 Lake Wohlford 0.105

0.1Q2 B Flat 18 Lake Wohlford 0.09

0.1Q2 B Moderate 18 Lake Wohlford 0.085

0.1Q2 B Steep 18 Lake Wohlford 0.085

0.1Q2 C Flat 6 Lake Wohlford 0.065

0.1Q2 C Moderate 6 Lake Wohlford 0.065

0.1Q2 C Steep 6 Lake Wohlford 0.065

0.1Q2 D Flat 3 Lake Wohlford 0.06

0.1Q2 D Moderate 3 Lake Wohlford 0.06

0.1Q2 D Steep 3 Lake Wohlford 0.06

Lower Flow Threshold Soil Group Slope Rain Gauge A
0.1Q2 A Flat Lindbergh 0.32

0.1Q2 A Moderate Lindbergh 0.3

0.1Q2 A Steep Lindbergh 0.285

0.1Q2 B Flat Lindbergh 0.105

0.1Q2 B Moderate Lindbergh 0.1

0.1Q2 B Steep Lindbergh 0.095

0.1Q2 C Flat Lindbergh 0.055

0.1Q2 C Moderate Lindbergh 0.05

0.1Q2 C Steep Lindbergh 0.05

0.1Q2 D Flat Lindbergh 0.05

0.1Q2 D Moderate Lindbergh 0.05

0.1Q2 D Steep Lindbergh 0.05

0.1Q2 A Flat Oceanside 0.15

0.1Q2 A Moderate Oceanside 0.14

0.1Q2 A Steep Oceanside 0.135

Table G.2-5: Sizing Factors for Hydromodification Flow Control Biofiltration BMPs Designed Using Sizing 
Factor Method



0.1Q2 B Flat Oceanside 0.085

0.1Q2 B Moderate Oceanside 0.085

0.1Q2 B Steep Oceanside 0.085

0.1Q2 C Flat Oceanside 0.075

0.1Q2 C Moderate Oceanside 0.075

0.1Q2 C Steep Oceanside 0.075

0.1Q2 D Flat Oceanside 0.07

0.1Q2 D Moderate Oceanside 0.07

0.1Q2 D Steep Oceanside 0.07

0.1Q2 A Flat Lake Wohlford 0.285

0.1Q2 A Moderate Lake Wohlford 0.275

0.1Q2 A Steep Lake Wohlford 0.27

0.1Q2 B Flat Lake Wohlford 0.15

0.1Q2 B Moderate Lake Wohlford 0.145

0.1Q2 B Steep Lake Wohlford 0.145

0.1Q2 C Flat Lake Wohlford 0.07

0.1Q2 C Moderate Lake Wohlford 0.07

0.1Q2 C Steep Lake Wohlford 0.07

0.1Q2 D Flat Lake Wohlford 0.06

0.1Q2 D Moderate Lake Wohlford 0.06

0.1Q2 D Steep Lake Wohlford 0.06

Lower Flow Threshold Soil Group Slope Rain Gauge V
0.1Q2 A Flat Lindbergh 0.54

0.1Q2 A Moderate Lindbergh 0.51

0.1Q2 A Steep Lindbergh 0.49

0.1Q2 B Flat Lindbergh 0.19

0.1Q2 B Moderate Lindbergh 0.18

0.1Q2 B Steep Lindbergh 0.18

0.1Q2 C Flat Lindbergh 0.11

0.1Q2 C Moderate Lindbergh 0.11

0.1Q2 C Steep Lindbergh 0.11

0.1Q2 D Flat Lindbergh 0.09

Table G.2-6: Sizing Factors for Hydromodification Flow Control Cistern Facilities Designed Using Sizing Factor 
Method



0.1Q2 D Moderate Lindbergh 0.09

0.1Q2 D Steep Lindbergh 0.09

0.1Q2 A Flat Oceanside 0.26

0.1Q2 A Moderate Oceanside 0.25

0.1Q2 A Steep Oceanside 0.25

0.1Q2 B Flat Oceanside 0.16

0.1Q2 B Moderate Oceanside 0.16

0.1Q2 B Steep Oceanside 0.16

0.1Q2 C Flat Oceanside 0.14

0.1Q2 C Moderate Oceanside 0.14

0.1Q2 C Steep Oceanside 0.14

0.1Q2 D Flat Oceanside 0.12

0.1Q2 D Moderate Oceanside 0.12

0.1Q2 D Steep Oceanside 0.12

0.1Q2 A Flat Lake Wohlford 0.53

0.1Q2 A Moderate Lake Wohlford 0.49

0.1Q2 A Steep Lake Wohlford 0.49

0.1Q2 B Flat Lake Wohlford 0.28

0.1Q2 B Moderate Lake Wohlford 0.28

0.1Q2 B Steep Lake Wohlford 0.28

0.1Q2 C Flat Lake Wohlford 0.14

0.1Q2 C Moderate Lake Wohlford 0.14

0.1Q2 C Steep Lake Wohlford 0.14

0.1Q2 D Flat Lake Wohlford 0.12

0.1Q2 D Moderate Lake Wohlford 0.12

0.1Q2 D Steep Lake Wohlford 0.12



City of San Marcos PDP SWQMP Template Date: March 15, 2016 
PDP SWQMP Preparation Date: October 30, 2018 

ATTACHMENT 3 
Structural BMP Maintenance Information 

This is the cover sheet for Attachment 3. 

Indicate which Items are Included behind this cover sheet: 

Attachment 
Sequence 

Contents  Checklist 

Attachment 3a  Structural BMP Maintenance Thresholds 
and Actions (Required) 

 Included

See Structural BMP Maintenance 
Information Checklist on the back of 
this Attachment cover sheet. 

Attachment 3b  Draft Maintenance Agreement (when 
applicable) 

� Included 
 Not Applicable



City of San Marcos PDP SWQMP 
PDP SWQMP Preparation Date:10/30/2018 

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: 

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. 

Final Design level submittal: 

Attachment 3a must identify: 

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) 
How to access the structural BMP(s) to inspect and perform maintenance 
Features that are provided to facilitate inspection (e.g., observation ports, cleanouts, silt posts, or 
other features that allow the inspector to view necessary components of the structural BMP and 
compare to maintenance thresholds) 
Manufacturer and part number for proprietary parts of structural BMP(s) when applicable 
Maintenance thresholds specific to the structural BMP(s), with a location‐specific frame of reference 
(e.g., level of accumulated materials that triggers removal of the materials, to be identified based on 
viewing marks on silt posts or measured with a survey rod with respect to a fixed benchmark within 
the BMP) 
Recommended equipment to perform maintenance 
When applicable, necessary special training or certification requirements for inspection and 
maintenance personnel such as confined space entry or hazardous waste management 

Attachment 3b: For 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). 
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Bio filtration systems maintenance plan 



Biofilter functions 

This is a sample maintenance plan only. When preparing a 
maintenance plan for a specific site, consideration should 
be given to the individual site requirements to ensure all the 
elements within a particular design are incorporated in to 
the plan. 

A sketch or drawing should be provided (as seen in Figure 1) to 
help maintenance personnel and asset managers understand 
the function and features of a particular asset. The drawing 
should provide enough information about the function of a 
system to enable appropriate management/maintenance 
decisions to be made. 

Biofiltration systems (also known as biofilters, bioretention 
systems and rain gardens) are designed with the primary 
intent of removing pollutants from stormwater before the 
water is discharged to the local waterway or reused for other 
applications (e.g. irrigation).  They are typically constructed 
as basins, trenches or tree pits (Figure 1).  Stormwater 
runoff generally enters the biofiltration system through a 
break in a standard road kerb where it temporarily ponds 
on the surface before slowly filtering through the soil 
media. Treated stormwater is then collected at the base 
of the biofiltration system via perforated pipes located 
within a gravel drainage layer before being discharged 
to conventional stormwater pipes or collected for reuse. 
Note that, in some cases, the drainage pipe is up‐turned to 
create a permanent pool of water, or submerged zone, in the 
bottom of the biofiltration system.  Conventional stormwater 
pipes also act as an overflow in most designs, taking flows 
that exceed the design capacity of the biofiltration system. 

The inclusion of biofiltration systems into the stormwater 
drainage system does not affect other conventional drainage 
elements.   Stormwater discharge  that exceeds  the capacity 
of the biofiltration system may continue down the kerb to be 
collected in a conventional side entry pit or may overflow into 
a pit located within the biofiltration system that is directly 
connected to the conventional drainage system. 

Biofiltration systems provide stormwater treatment as well 
as landscape amenity.  An additional benefit is that the 
passive irrigation from stormwater reduces the demand for 
irrigation from other sources, such as potable water. 

The tree and/or understorey species need to be relatively 
hardy, and tolerant of both freely draining sandy soils and 
regular inundation. The soil filter media into which the trees 
are planted generally has a specified hydraulic conductivity 
of 100 – 300 mm/hr, depending on the local climate and 
the configuration of the system. Healthy vegetation cover 
across the biofilter is vital to the system function, helping 
to i.) significantly improve stormwater treatment, ii.) reduce 
the likelihood of clogging at the surface of the media, and iii.) 
reduce erosion.. 

Figure 1 illustrates the intended flow pathways for 
stormwater through a typical biofiltration system (a tree  
pit, in this case) and shows some of the subsurface 
infrastructure that requires consideration for maintenance. 
It should be noted that stormwater biofilters share many 
common design features, although their configurations will 
vary to suit site conditions and the performance objectives. 



 

 
 
 
 
 
 
 
 
 
 
 

 
 

 
Figure 1. Conceptual drawing of a biofiltration system illustrating stormwater 

flow  pathways  and  subsurface  infrastructure  requiring  maintenance.  Note 

that  biofilters  share many  features  but  configurations  can vary  from  the design   



Minimising the long term 
maintenance 

Four key elements in the design and construction 
of raingardens and biofiltration tree pits have been 
identified that strongly influence the amount of long‐term 
maintenance that is required. Adequately addressing these 
key elements ensures that the long‐term maintenance of 
these systems is predictable, and therefore minimal. The 
elements are: 

• Correct filter media specification and installation; 
• Dense vegetation cover; 
• Correct design and construction of the hydraulic
components (i.e. components that channel, direct, pond
or drain flow within the biofilter), and keeping these free
from blockages; and 

• Protection during construction phases.

The importance of these key elements is described in more 
detail below. 

2.1 Filter media 

The filter media for the biofiltration system must meet 
certain specifications.  It is crucial that the filter media 
maintains its hydraulic conductivity (i.e., it’s ability to   
pass water through the media) in the long term.  When an 
inappropriate filter media is installed (eg. it contains high 
levels of fine silt and/or clay materials), it may result in 
compaction or even structural collapse of the media.  This 
leads to a substantial reduction in the treatment capacity of 
the system because water will not filter through the media; 
instead it will pond on the surface and spill out through the 
overflow.  A symptom of this compaction is often the loss of 
vegetation within the biofiltration system. 

Similarly, filter media must be correctly installed with 
an appropriate level of compaction during installation. 
Guidelines currently recommend that filter media be lightly 
compacted during installation to prevent migration of fine 
particles. It is important to avoid heavy compaction with 
machinery as this will reduce the infiltration capacity and 
reduce the volume of stormwater treated.In small systems,  
a single pass with a vibrating plate should be used to 
compact the filter media, while in large systems, a single 
pass with roller machinery (e.g. a drum lawn roller) should be 
performed (FAWB, 2009). 

2.2 Vegetation cover 

Nutrients have been identified as a key pollutant in 
stormwater, particularly nitrogen and phosphorus. The 
nutrient removal efficiency of biofiltration systems is related 
to the root characteristics and density of the plants within 
the system. Further, as plants mature and their roots 

penetrate the filter media, they play a role in maintaining the 
hydraulic conductivity of the media because root growth 
helps to maintain the surface porosity and the infiltration 
capacity of the filter media. As a result, it is important that 
dense vegetation cover is established at an early stage to 
prevent compaction or surface sealing. Some biofiltration 
tree pits are designed without understorey vegetation. In 
these instances, it is likely that additional maintenance will 
be required to maintain the porosity of the surface of the 
filter media (e.g. physical removal of any fine sediments that 
accumulate on the surface). 

2.3 Hydraulic components 

The function of a biofilter is dependent upon appropriate 
hydraulics. This requires good design and construction  
of the components (inlet/s overflow pits, outlets, depth of 
ponding zone, underdrains and surface gradient). It is most 
important to ensure invert levels are correct and to design 
to minimise the risk of blockages of key flow structures. 
Regular inspection and maintenance of these components 
is critical to allow stormwater flows to continue to enter the 
biofilter, distribute across the surface, temporarily pond, 
infiltrate downwards and drain from the base (either into 
surrounding soils or collected in underdrainage pipes), or for 
high flows to overflow/bypass the biofilter. 

The hydraulic components are prone to blockage from 
sediment accumulation or litter, and the surrounding media 
can suffer from erosion or scour. Blockage of the inlet, outlet 
or overflow will compromise stormwater treatment, and 
may lead to widespread plant death either due to drought 
conditions (if the inlet is blocked) or prolonged flooding (if the 
outlet or overflow is blocked). 

2.4 Protection during construction phases 

Protection of biofiltration systems during construction allows 
for good plant establishment and prevents disturbance 
or scour of the filter media surface.  It is also important to 
protect the biofiltration system from heavy sediment loads 
(including contamination of the biofilter media with on‐site 
soils), or other wash off (e.g. cement washings), during any 
construction in the catchment to prevent clogging of the 
surface of the filter media (see Section 3 for more detail). 



 

 

Construction and establishment phase maintenance 

 
A number of maintenance activities have been identified that 
are, in most cases, only required during the establishment 
phase of a biofiltration system. The end of the establishment 
phase can be defined by the completion of both of the 
following: 

 

(i) The plant establishment – where plants are suitably 
established to no longer require irrigation and are close 
to their mature height and/or when larger trees no longer 
require tree stakes for support. This period is typically 18 
to 24 months; and 

 

(ii) The biofiltration system is completely connected to its 
intended catchment and the catchment is no longer 
under construction (therefore there is less risk of high 
sediment loads or other contaminants, such as cement 
washings or fine clay sediments, being washed onto the 
surface of the filter media and causing clogging). It is 
also important that the entire catchment is connected 
to ensure adequate water availability for plants under 
normal climatic conditions. 

 

This section contains considerations that are important 
during construction and establishment. Sign‐Off forms for 
these phases are included in Water by Design’s Construction 
and Establishment Guidelines. For more detailed information 
on the risks, common pitfalls and tips for the construction 
phase see Section 4.2 of the Biofilter Guidelines. 

 
3.1 Protection of filter media during construction 

 
Construction sites usually generate very high loads of 
sediment in stormwater runoff.  These exceptionally high 
loads can cause the filter media within a biofiltration system 
to become clogged or blocked.   Blockage may occur as a 
result of the accumulation of fine sediment on the surface; 
this can sometimes be manually removed.  Accumulation of 
fine sediment may also occur in a layer deeper within the filter 
media, usually resulting in the need to remove and replace the 
filter media. 

 

During construction of the biofilter itself, it is vital to protect 
the filter media from sediment in the surrounding area that 
can be washed into the pit, or from cross‐contamination with 
on‐site soils if the media is stockpiled before it is laid. This can 
be avoided by: 

 

1. Protecting the biofilter construction pit from runoff using 
flow diversions, sediment traps or bunding; 

 

2. If possible, timing construction of the biofilter to avoid the 
highest rainfall months; and, 

 

3. Ensuring materials for the biofilter media layers are either 
tipped directly into the pit or deposited on a hard surface 
for stockpiling (thus preventing possible contamination 
with on‐site soils). 

To protect the filter media while construction activities are 
occurring in the catchment, at least one of the following 
precautions should be taken: 

 

1. Keep the biofiltration system off‐line during this period 
to prevent any stormwater entering – Note: adequate 
alternative sediment control measures must also be 
installed during construction to prevent heavy sediment 
loads being discharged directly to the stormwater 
system while the biofiltration system is off‐line; 

 

2. Delay final landscaping and protect the system by 
covering the entire biofiltration surface with geotextile 
(and turf or gravel if desired for aesthetic purposes) as 
shown in Figure 2 (left); or 

 

3. Temporarily partition the biofiltration system, creating a 
sacrificial sediment forebay. This allows the vegetation 
to establish in the rest of the system while the sacrificial 
sediment forebay at the inlet is protected using textile 
and turf, as described above and shown in Figure 2 
(right).  This approach is best suited when the overflow 
pit is located close to the inlet zone. 

 

 

 
 

 

Figure 3. Concept illustration showing how Ag pipes installed 

for tree watering can result in short circuiting and reduced 

stormwater  treatment. 



 

 
 

Bio filtration systems maintenance plan 



 

 
 

Biofilter functions 
 
 

This is a sample maintenance plan only. When preparing a 
maintenance plan for a specific site, consideration should 
be given to the individual site requirements to ensure all the 
elements within a particular design are incorporated in to 
the plan. 

 

A sketch or drawing should be provided (as seen in Figure 1) to 
help maintenance personnel and asset managers understand 
the function and features of a particular asset. The drawing 
should provide enough information about the function of a 
system to enable appropriate management/maintenance 
decisions to be made. 

 

Biofiltration systems (also known as biofilters, bioretention 
systems and rain gardens) are designed with the primary 
intent of removing pollutants from stormwater before the 
water is discharged to the local waterway or reused for other 
applications (e.g. irrigation).  They are typically constructed 
as basins, trenches or tree pits (Figure 1).  Stormwater 
runoff generally enters the biofiltration system through a 
break in a standard road kerb where it temporarily ponds 
on the surface before slowly filtering through the soil 
media. Treated stormwater is then collected at the base 
of the biofiltration system via perforated pipes located 
within a gravel drainage layer before being discharged 
to conventional stormwater pipes or collected for reuse. 
Note that, in some cases, the drainage pipe is up‐turned to 
create a permanent pool of water, or submerged zone, in the 
bottom of the biofiltration system.  Conventional stormwater 
pipes also act as an overflow in most designs, taking flows 
that exceed the design capacity of the biofiltration system. 

 

The inclusion of biofiltration systems into the stormwater 
drainage system does not affect other conventional drainage 
elements.   Stormwater discharge  that exceeds  the capacity 
of the biofiltration system may continue down the kerb to be 
collected in a conventional side entry pit or may overflow into 
a pit located within the biofiltration system that is directly 
connected to the conventional drainage system. 

 

Biofiltration systems provide stormwater treatment as well 
as landscape amenity.  An additional benefit is that the 
passive irrigation from stormwater reduces the demand for 
irrigation from other sources, such as potable water. 

 
 

The tree and/or understorey species need to be relatively 
hardy, and tolerant of both freely draining sandy soils and 
regular inundation. The soil filter media into which the trees 
are planted generally has a specified hydraulic conductivity 
of 100 – 300 mm/hr, depending on the local climate and 
the configuration of the system. Healthy vegetation cover 
across the biofilter is vital to the system function, helping 
to i.) significantly improve stormwater treatment, ii.) reduce 
the likelihood of clogging at the surface of the media, and iii.) 
reduce erosion.. 

 

Figure 1 illustrates the intended flow pathways for 
stormwater through a typical biofiltration system (a tree  
pit, in this case) and shows some of the subsurface 
infrastructure that requires consideration for maintenance. 
It should be noted that stormwater biofilters share many 
common design features, although their configurations will 
vary to suit site conditions and the performance objectives. 



 

 
 
 
 
 
 
 
 
 
 
 

 
 

 
Figure 1. Conceptual drawing of a biofiltration system illustrating stormwater 

flow  pathways  and  subsurface  infrastructure  requiring  maintenance.  Note 

that  biofilters  share many  features  but  configurations  can vary  from  the design   



Minimising the long term 
maintenance 

Four key elements in the design and construction 
of raingardens and biofiltration tree pits have been 
identified that strongly influence the amount of long‐term 
maintenance that is required. Adequately addressing these 
key elements ensures that the long‐term maintenance of 
these systems is predictable, and therefore minimal. The 
elements are: 

• Correct filter media specification and installation; 
• Dense vegetation cover; 
• Correct design and construction of the hydraulic
components (i.e. components that channel, direct, pond
or drain flow within the biofilter), and keeping these free
from blockages; and 

• Protection during construction phases.

The importance of these key elements is described in more 
detail below. 

2.1 Filter media 

The filter media for the biofiltration system must meet 
certain specifications.  It is crucial that the filter media 
maintains its hydraulic conductivity (i.e., it’s ability to   
pass water through the media) in the long term.  When an 
inappropriate filter media is installed (eg. it contains high 
levels of fine silt and/or clay materials), it may result in 
compaction or even structural collapse of the media.  This 
leads to a substantial reduction in the treatment capacity of 
the system because water will not filter through the media; 
instead it will pond on the surface and spill out through the 
overflow.  A symptom of this compaction is often the loss of 
vegetation within the biofiltration system. 

Similarly, filter media must be correctly installed with 
an appropriate level of compaction during installation. 
Guidelines currently recommend that filter media be lightly 
compacted during installation to prevent migration of fine 
particles. It is important to avoid heavy compaction with 
machinery as this will reduce the infiltration capacity and 
reduce the volume of stormwater treated.In small systems,  
a single pass with a vibrating plate should be used to 
compact the filter media, while in large systems, a single 
pass with roller machinery (e.g. a drum lawn roller) should be 
performed (FAWB, 2009). 

2.2 Vegetation cover 

Nutrients have been identified as a key pollutant in 
stormwater, particularly nitrogen and phosphorus. The 
nutrient removal efficiency of biofiltration systems is related 
to the root characteristics and density of the plants within 
the system. Further, as plants mature and their roots 

penetrate the filter media, they play a role in maintaining the 
hydraulic conductivity of the media because root growth 
helps to maintain the surface porosity and the infiltration 
capacity of the filter media. As a result, it is important that 
dense vegetation cover is established at an early stage to 
prevent compaction or surface sealing. Some biofiltration 
tree pits are designed without understorey vegetation. In 
these instances, it is likely that additional maintenance will 
be required to maintain the porosity of the surface of the 
filter media (e.g. physical removal of any fine sediments that 
accumulate on the surface). 

2.3 Hydraulic components 

The function of a biofilter is dependent upon appropriate 
hydraulics. This requires good design and construction  
of the components (inlet/s overflow pits, outlets, depth of 
ponding zone, underdrains and surface gradient). It is most 
important to ensure invert levels are correct and to design 
to minimise the risk of blockages of key flow structures. 
Regular inspection and maintenance of these components 
is critical to allow stormwater flows to continue to enter the 
biofilter, distribute across the surface, temporarily pond, 
infiltrate downwards and drain from the base (either into 
surrounding soils or collected in underdrainage pipes), or for 
high flows to overflow/bypass the biofilter. 

The hydraulic components are prone to blockage from 
sediment accumulation or litter, and the surrounding media 
can suffer from erosion or scour. Blockage of the inlet, outlet 
or overflow will compromise stormwater treatment, and 
may lead to widespread plant death either due to drought 
conditions (if the inlet is blocked) or prolonged flooding (if the 
outlet or overflow is blocked). 

2.4 Protection during construction phases 

Protection of biofiltration systems during construction allows 
for good plant establishment and prevents disturbance 
or scour of the filter media surface.  It is also important to 
protect the biofiltration system from heavy sediment loads 
(including contamination of the biofilter media with on‐site 
soils), or other wash off (e.g. cement washings), during any 
construction in the catchment to prevent clogging of the 
surface of the filter media (see Section 3 for more detail). 



 

 

Construction and establishment phase maintenance 

 
A number of maintenance activities have been identified that 
are, in most cases, only required during the establishment 
phase of a biofiltration system. The end of the establishment 
phase can be defined by the completion of both of the 
following: 

 

(i) The plant establishment – where plants are suitably 
established to no longer require irrigation and are close 
to their mature height and/or when larger trees no longer 
require tree stakes for support. This period is typically 18 
to 24 months; and 

 

(ii) The biofiltration system is completely connected to its 
intended catchment and the catchment is no longer 
under construction (therefore there is less risk of high 
sediment loads or other contaminants, such as cement 
washings or fine clay sediments, being washed onto the 
surface of the filter media and causing clogging). It is 
also important that the entire catchment is connected 
to ensure adequate water availability for plants under 
normal climatic conditions. 

 

This section contains considerations that are important 
during construction and establishment. Sign‐Off forms for 
these phases are included in Water by Design’s Construction 
and Establishment Guidelines. For more detailed information 
on the risks, common pitfalls and tips for the construction 
phase see Section 4.2 of the Biofilter Guidelines. 

 
3.1 Protection of filter media during construction 

 
Construction sites usually generate very high loads of 
sediment in stormwater runoff.  These exceptionally high 
loads can cause the filter media within a biofiltration system 
to become clogged or blocked.   Blockage may occur as a 
result of the accumulation of fine sediment on the surface; 
this can sometimes be manually removed.  Accumulation of 
fine sediment may also occur in a layer deeper within the filter 
media, usually resulting in the need to remove and replace the 
filter media. 

 

During construction of the biofilter itself, it is vital to protect 
the filter media from sediment in the surrounding area that 
can be washed into the pit, or from cross‐contamination with 
on‐site soils if the media is stockpiled before it is laid. This can 
be avoided by: 

 

1. Protecting the biofilter construction pit from runoff using 
flow diversions, sediment traps or bunding; 

 

2. If possible, timing construction of the biofilter to avoid the 
highest rainfall months; and, 

 

3. Ensuring materials for the biofilter media layers are either 
tipped directly into the pit or deposited on a hard surface 
for stockpiling (thus preventing possible contamination 
with on‐site soils). 

To protect the filter media while construction activities are 
occurring in the catchment, at least one of the following 
precautions should be taken: 

 

1. Keep the biofiltration system off‐line during this period 
to prevent any stormwater entering – Note: adequate 
alternative sediment control measures must also be 
installed during construction to prevent heavy sediment 
loads being discharged directly to the stormwater 
system while the biofiltration system is off‐line; 

 

2. Delay final landscaping and protect the system by 
covering the entire biofiltration surface with geotextile 
(and turf or gravel if desired for aesthetic purposes) as 
shown in Figure 2 (left); or 

 

3. Temporarily partition the biofiltration system, creating a 
sacrificial sediment forebay. This allows the vegetation 
to establish in the rest of the system while the sacrificial 
sediment forebay at the inlet is protected using textile 
and turf, as described above and shown in Figure 2 
(right).  This approach is best suited when the overflow 
pit is located close to the inlet zone. 

 

 

 
 

 

Figure 3. Concept illustration showing how Ag pipes installed 

for tree watering can result in short circuiting and reduced 

stormwater  treatment. 



 

 

 

OPERATIONAL MAINTENANCE TASKS 

 
5.1 Schedule of visits 

 

5.1.1 Schedule of Site Visits (Regular Inspection & Maintenance) 
 
Purpose of visit 

 
Frequency 

 
Inspection 

 

Regular inspection and maintenance should be carried out to ensure the system functions 
as designed. It is recommended that these checks be undertaken on a three monthly basis 
during the initial period of operating the system. A less frequent schedule (e.g. 6 monthly) 
might be determined after the system has established. 

 
Maintenance 

 

5.2 Tasks 
 

The scope of maintenance tasks should include verifying the 
function and condition of the following elements: 

 

• Filter media 
• Horticultural 
• Drainage  infrastructure 
• Other routine tasks 

 

Further discussion of monitoring and maintenance of 
biofilters is provided in Section 4.3 of the biofilter guidelines. 

 
 

5.2.1 Filter media tasks 

Sediment 
accumulation / 
clogging 

Inspect for the accumulation of an impermeable surface layer (such as oily or clayey sediment), 
ponding of water for more than a few hours following rain (including the first major storm after 
construction), or widespread moss growth. Repair minor accumulations by scarifying the surface 
between plants and if feasible, manual removal of accumulated sediment. Investigate the cause of any 
poor drainage. 
Frequency - 3 MONTHLY, AFTER RAIN 

Holes, erosion or 
scour 

Check for erosion, scour or preferential flow pathways, particularly near inflow point/s and batter 
slopes (if present).  May indicate poor flow control e.g. excessive inflow velocities or inadequate bypass 
of high flows. Repair and infill using compatible material. Add features for energy dissipation (e.g. rocks 
and pebbles at inlet), or reconfigure to improve bypass capacity if necessary. 
Frequency - 3 MONTHLY, AFTER RAIN 

Filter media 
surface porosity 
– sediment 
accumulation 
and clogging 

Inspect for the accumulation of an impermeable layer (such as oily or clayey sediment) that may 
have formed on the surface of the filter media. Check for areas of increased sediment deposition, 
particularly near inlet/s. A symptom of clogging may be that water remains ponded in the biofilter for 
more than a few hours after a rain event, or the surface appears ‘boggy’. Repair minor accumulations 
by raking away any mulch on the surface and scarifying the surface of the filter media between plants. 
Accumulated sediment can be manually removed using rakes and shovels, if the system is not too 
large or only certain areas require attention. If excessive loads of sediment, investigate the source and 
install pre‐treatment device if necessary. For biofilter tree pits without understorey vegetation, any 
accumulation of leaf litter should be removed to help maintain the surface porosity of the filter media. 

Frequency - 3 MONTHLY, AFTER RAIN 

Damage Check for damage to the profile from vehicles, particularly streetscape systems alongside parking 
or street corners. Also check for signs of pedestrian traffic across the filter surface, such as worn 
pathways. Repair using compatible filter media material. 
Frequency – 6 MONTHLY 
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accumulation / 
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Inspect for the accumulation of an impermeable surface layer (such as oily or clayey sediment), 
ponding of water for more than a few hours following rain (including the first major storm after 
construction), or widespread moss growth. Repair minor accumulations by scarifying the surface 
between plants and if feasible, manual removal of accumulated sediment. Investigate the cause of any 
poor drainage. 
Frequency - 3 MONTHLY, AFTER RAIN 

Holes, erosion or 
scour 

Check for erosion, scour or preferential flow pathways, particularly near inflow point/s and batter 
slopes (if present).  May indicate poor flow control e.g. excessive inflow velocities or inadequate bypass 
of high flows. Repair and infill using compatible material. Add features for energy dissipation (e.g. rocks 
and pebbles at inlet), or reconfigure to improve bypass capacity if necessary. 
Frequency - 3 MONTHLY, AFTER RAIN 

Filter media 
surface porosity 
– sediment 
accumulation 
and clogging 

Inspect for the accumulation of an impermeable layer (such as oily or clayey sediment) that may 
have formed on the surface of the filter media. Check for areas of increased sediment deposition, 
particularly near inlet/s. A symptom of clogging may be that water remains ponded in the biofilter for 
more than a few hours after a rain event, or the surface appears ‘boggy’. Repair minor accumulations 
by raking away any mulch on the surface and scarifying the surface of the filter media between plants. 
Accumulated sediment can be manually removed using rakes and shovels, if the system is not too 
large or only certain areas require attention. If excessive loads of sediment, investigate the source and 
install pre‐treatment device if necessary. For biofilter tree pits without understorey vegetation, any 
accumulation of leaf litter should be removed to help maintain the surface porosity of the filter media. 

Frequency - 3 MONTHLY, AFTER RAIN 

Damage Check for damage to the profile from vehicles, particularly streetscape systems alongside parking 
or street corners. Also check for signs of pedestrian traffic across the filter surface, such as worn 
pathways. Repair using compatible filter media material. 
Frequency – 6 MONTHLY 



 

 
 
 
 
 
 
 
 

Litter control Check for anthropogenic litter and significant accumulations of organic litter, particularly in sediment 
pits, inlets, outlets and overflows. Remove litter to ensure flow paths and infiltration through the filter 
media are not hindered. Systems are particularly vulnerable to accumulations of organic litter during 
establishment, which can smother seedling growth and re‐release nutrients as it breaks down. Litter 
can be removed manually and pre‐treatment measures (such as a gross pollutant trap) can be used if 
it is a significant problem. Frequency - 3 MONTHLY OR AS DESIRED FOR AESTHETICS 

Moss growth Moist systems or those with deep shading of the surface may have excessive moss growth across 
the surface. This can act to bind the surface, contributing to clogging. Manual scraping can remove 
the moss, but the underlying cause should be investigated and rectified if possible. Frequency – 6 
MONTHLY, ESPECIALLY DURING WETTEST MONTHS 

5.2.2 Horticultural tasks 

Establishment The initial period after construction (up to the first 2 years) is critical to long‐term success or failure 
of the biofilter. Additional monitoring and maintenance works are required to ensure a healthy and 
diverse vegetation cover develops, and that stormwater flows move through the system as the design 
intended (i.e., flows enter freely, covering the entire surface, ponding occurs to the design depth, 
high  flows  bypass  and  the  infiltration  rate  is  acceptable).  Careful  attention  can  avoid  costly  replanting 
and  rectification  works.  New  seedlings  will  require  regular  watering  and  irrigation,  protection  from  
high  sediment  loads  and  high  flows.  Refer  to  Water  by  Design’s  ‘Construction  and  Establishment 
Guidelines’.Frequency – WEEKLY IF ESTABLISHING ACROSS DRY SEASON, HIGH FREQUENCY  
DURING FIRST 3 MONTHS IN PARTICULAR, INCLUDING AFTER FIRST LARGE RAIN EVENT. AFTER THIS, 
BIMONTHLY IN WETTER MONTHS AND MORE FREQUENTLY DURING THE COURSE OF ANY LONG DRY 
AND HOT SPELLS. UP UNTIL 2 YEARS. 

Underdrain 

Sediment 
forebay/pre- 
treatment zone 

Reduced plant density reduces pollutant removal and infiltration performance. Inspect plants for signs 
of disease, die‐back, pest infection, stunted growth or senescent plants and assess the degree of 
plant cover across the surface. If poor plant health or cover is widespread, investigate to identify and 
address the causal factor (e.g. poor species selection, shading, too dry (e.g. oversized, wrong inlet 
levels or level for ponding zone, dry climate, media with minimal water holding capacity, poor flow 
distribution, lack of irrigation), too wet (e.g. from clogging, undersizing) or smothering from litter. Treat, 
prune or remove plants and replace as necessary using appropriate species (species selection may 
need re‐consideration in light of the level of water availability), aiming to maintain the original planting 
densities (6‐10 plants/m2 recommended). Provide watering or irrigation to support plants through long 
dry periods. 
Frequency - 3 MONTHLY OR AS DESIRED FOR AESTHETICS, BUT ADDITIONALLY CHECK DURING LONG 
DRY SPELLS 

Weeds Weeds should be identified and removed as they occur. If left, weeds can out‐compete the desired 
species, possibly reducing water treatment function and diminishing aesthetics.  Inspect for and 
manually remove weed species, avoiding the use of herbicides because biofilters are often directly 
connected to the stormwater system (if unavoidable apply in a targeted manner using spot spraying). 
Frequency - 3 MONTHLY OR AS DESIRED FOR AESTHETICS 

Pruning and 
harvesting (if 
feasible) 

It  may  be  worth  considering  occasionally  harvesting  plants  to  permanently  remove  nutrients  and 
heavy metals  stored  in  aboveground  tissues,  and  to  promote  new  plant  growth  and  further  nutrient 
and metal uptake. Pruning may also benefit aesthetics.Frequency – ONCE or TWICE A YEAR 

5.2.3 Drainage tasks 

Inlet pits/zones, 
overflow pits, 
grates and other 
stormwater 
junction pits 

Ensure inflow areas and grates over pits are clear of litter and debris and in good and safe condition. A 
blocked grate would cause nuisance flooding of streets. Inspect for dislodged or damaged pit covers 
and ensure general structural integrity. 

Remove sediment from pits and entry sites, etc. (likely to be an irregular occurrence in a mature 
catchment). 

Frequency - MONTHLY AND OCCASIONALLY AFTER RAIN , BUT 6 MONTHLY IF NO CONSTRUCTION 
ACTIVITY UNDERWAY IN THE CATCHMENT. 
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This manual is exclusively intended to assist engineers in the design of subsurface storm water systems using StormTech chambers.

*For SC-310, SC-740 & DC-780 designs, please refer to the SC-310/SC-740/DC-780 Design Manual.

StormTech Technical Services Department assists design professionals in specifying StormTech storm water systems.
This assistance includes the layout of chambers to meet the engineer’s volume requirements and the connections to
and from the chambers. The Technical Department can also assist converting and cost engineering projects currently
specified with ponds, pipe, concrete vaults and other manufactured stormwater detention/retention products. Please
note that it is the responsibility of the design engineer to ensure that the chamber bed layout meets all design require-
ments and is in compliance with applicable laws and regulations governing a project.
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StormTech MC-3500 Chamber (not to scale)

Nominal Chamber Specifications

Size (L x W x H) 90" (2286 mm) x 77" (1956 mm) x 45" (1143 mm)

Chamber Storage 109.9 ft3 (3.11 m3)

Min. Installed Storage* 178.9 ft3 (5.06 m3)

Weight 134 lbs (60.8 kg)

Shipping

15 chambers/pallet

16 end caps/pallet

7 pallets/truck

StormTech MC-3500 End Cap (not to scale)

Nominal End Cap Specifications

Size (L x W x H) 26.5" (673 mm) x 71" (1803 mm) x 45.1" (1145 mm)

End Cap Storage 14.9 ft3 (0.42 m3)

Min. Installed Storage* 46.0 ft3 (1.30 m3)

Weight 49 lbs (22.2 kg)

* This assumes a minimum of 12" (300 mm) of stone above, 9" (230 mm) of stone below
chambers, 9” (230 mm) of stone between chambers/end caps and 40% stone porosity.

*This assumes a minimum of 12" (300 mm) of stone above, 9" (230 mm) of stone below, 
6" (150 mm) of stone perimeter, 9” (230 mm) of stone between chambers/end caps and 40%
stone porosity.

MC-3500 Chamber
Designed to meet the most stringent industry performance
standards for superior structural integrity while providing
designers with a cost-effective method to save 
valuable land and protect water resources. 
The StormTech system is designed primarily 
to be used under parking lots thus 
maximizing land usage for commercial 
and municipal applications.

StormTech MC-3500 Chamber

45.0"
(1143 mm)
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StormTech MC-3500 Chamber

NOTE: Assumes 9" (230 mm) row spacing, 40% stone porosity,  12"
(300 mm) stone above and includes the bare chamber/end cap vol-
ume. End cap volume assumes 6" (150 mm) stone perimeter.

Storage Volume Per Chamber/End Cap ft3 (m3)

Bare        Chamber/End Cap and Stone
Unit Volume — Stone Foundation

Storage          Depth in. (mm) 

ft3 9 12 15 18
(m3) (230) (300) (375) (450) 

MC-3500 109.9 178.9 184.0 189.2 194.3
Chamber (3.11) (5.06) (5.21) (5.36) (5.5)

MC-3500 14.9 46.0 47.7 49.4 51.1
End Cap (0.42) (1.33) (1.35) (1.40) (1.45)

Amount of Stone Per Chamber

NOTE: Assumes 12" (300 mm) of stone above, and 9" (230 mm) row
spacing, and 6" (150 mm) of perimeter stone in front of end caps.

ENGLISH 
Stone Foundation Depth

tons (yd3) 9" 12" 15" 18"

MC-3500 9.1 (6.4 yd3) 9.7 (6.9 yd3) 10.4 (7.3 yd3) 11.1 (7.8 yd3)

End Cap 4.1 (2.9 yd3) 4.3 (3.0 yd3) 4.5 (3.2 yd3) 4.7 (3.3 yd3)

METRIC kg (m3) 230 mm 300 mm 375 mm 450 mm
MC-3500 8220 (4.9 m3) 8831 (5.3 m3) 9443 (5.6 m3) 10054 (6.0 m3)

End Cap 3699 (2.2 m3) 3900 (2.3 m3) 4100 (2.5 m3) 4301 (2.6 m3)

Volume of Excavation Per Chamber/End Cap in yd3 (m3)

NOTE: Assumes 9" (230 mm) of separation between chamber rows
and 24" (600 mm) of cover. The volume of excavation will vary as the
depth of cover increases.

Stone Foundation Depth

9" (230 mm) 12" (300 mm) 15" (375 mm) 18" (450 mm)

MC-3500 12.4 (9.5) 12.8 (9.8) 13.3 (10.2) 13.8 (10.5)

End Cap 4.1 (3.1) 4.2 (3.2) 4.4 (3.3) 4.5 (3.5)

General Cross Section
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100.0” (2540 mm)

60.0”
(1524 mm)

5  
 

  

30.7”
(781 mm)

INSTALLED

35.1”
(891 mm)

32.8”
(832 mm)

59.4”
(1509 mm)

90.2”
(2291 mm)

StormTech MC-4500 Chamber (not to scale)

Nominal Chamber Specifications

Size (L x W x H) 52" (1321 mm) x 100" (2540 mm) x 60" (1524 mm)

Chamber Storage 106.5 ft3 (3.01 m3)

Min. Installed Storage* 162.6 ft3 (4.60 m3)

Nominal Weight 120 lbs (54.4 kg)

Shipping

7 chambers/pallet

11 pallets/truck

StormTech MC-4500 End Cap (not to scale) 

Nominal End Cap Specifications

Size (L x W x H) 35.1" (891 mm) x 90.2" (2291 mm) x 59.4" (1509 mm)

End Cap Storage 35.7 ft3 (1.01 m3)

Min. Installed Storage* 108.7 ft3 (3.08 m3)

Nominal Weight 120 lbs (54.4 kg)
* This assumes a minimum of 12" (300 mm) of stone above, 9" (230 mm) of stone below

chambers, 9” (230 mm) of stone between chambers/end caps and 40% stone porosity.
*This assumes a minimum of 12" (300 mm) of stone above, 9" (230 mm) of stone below, 
12" (300 mm) of stone perimeter, 9” (230   mm) of stone between chambers/end caps and 40%
stone porosity.

StormTech MC-4500 Chamber
Designed to meet the most stringent industry performance
standards for superior structural integrity while providing
designers with a cost-effective method to save valuable
land and protect water resources. The StormTech 
system is designed primarily to be used under 
parking lots thus maximizing land usage for 
commercial and municipal applications.

MC-4500 Chamber

48.3” (1230 mm)
INSTALLED

52.0”
(1320 mm)
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StormTech MC-4500 Chamber

NOTE: Assumes 9” (230 mm) row spacing, 40% stone porosity, 
12” (300 mm) stone above and includes the bare chamber/end cap
volume. End cap volume assumes 12” (300 mm) stone perimeter.

Storage Volume Per Chamber/End Cap ft3 (m3)

Bare        Chamber/End Cap and Stone
Unit Volume — Stone Foundation

Storage          Depth in. (mm) 

ft3 9 12 15 18
(m3) (230) (300) (375) (450) 

MC-4500 106.5 162.6 166.3 169.9 173.6
Chamber (3.02) (4.60) (4.71) (4.81) (4.91)

MC-4500 35.7 108.7 111.9 115.2 118.4
End Cap (1.01) (3.08) (3.17) (3.26) (3.35)

Amount of Stone Per Chamber

NOTE: Assumes 12" (300 mm) of stone above, 9" (230 mm) row
spacing, and 12" (300 mm) of perimeter stone in front of end caps.

ENGLISH 
Stone Foundation Depth

tons (yd3) 9" 12" 15" 18"

MC-4500 7.4 (5.2) 7.8 (5.5) 8.3 (5.9) 8.8 (6.2)

End Cap 9.6 (6.8) 10.0 (7.1) 10.4 (7.4) 10.9 (7.7)

METRIC kg (m3) 230 mm 300 mm 375 mm 450 mm
MC-4500 6681 (4.0) 7117 (4.2) 7552 (4.5) 7987 (4.7)

End Cap 8691 (5.2) 9075 (5.4) 9460 (5.6) 9845 (5.9)

Volume of Excavation Per Chamber/End Cap in yd3 (m3)

NOTE: Assumes 9" (230 mm) of separation between chamber rows,
12" (300 mm) of perimeter in front of end caps, and 24" (600 mm) of
cover. The volume of excavation will vary as the depth of cover increases.

Stone Foundation Depth

9" (230 mm) 12" (300 mm) 15" (375 mm) 18" (450   mm)

MC-4500 10.5 (8.0) 10.8 (8.3) 11.2 (8.5) 11.5 (8.8)

End Cap 9.3 (7.1) 9.6 (7.3) 9.9 (7.6) 10.2 (7.8)

         
       

    

         
  

       

General Cross Section
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1.1 PRODUCT DESIGN
StormTech’s commitment to thorough product testing 
programs, materials evaluation and adherence to nation-
al standards has resulted in two more superior products.
Like other StormTech chambers, the MC-3500 and MC-
4500 are designed to meet the full scope of design
requirements of Section 12.12 of the AASHTO LRFD
Bridge Design Specifications and produced to the
requirements of the American Society of Testing
Materials (ASTM) International specification F 2418
”Standard Specification for Polypropylene (PP)
Corrugated Stormwater Collection Chambers”.

The StormTech MC-3500 and MC-4500 chambers
provide the full AASHTO safety factors for live loads and
permanent earth loads.  The ASTM F 2418 standard is
linked to the AASHTO LRFD Bridge Design
Specifications Section 12.12 design standard.  ASTM F
2418 requires that the safety factors included in the
AASHTO guidance are achieved as a prerequisite to
meeting ASTM F 2418.  StormTech chambers are also
designed in accordance with ASTM F 2787 “Standard
Practice for Structural Design of Thermoplastic
Corrugated Wall Stormwater Collection Chambers”
which provides specific guidance on how to design ther-
moplastic chambers in accordance with AASHTO
Section 12.12. The three standards provide both the
assurance of product quality and safe structural design.

The design of larger chambers in the same tradition of
our other chambers required the collaboration of experts
in soil-structure interaction, plastics and manufacturing.
Years of extensive research, including laboratory testing
and field verification, were required to produce chambers
that are ready to meet both the rigors of installation and
the longevity expected by engineers and owners.

This Design Manual provides the details and specifica-
tions necessary for consulting engineers to design
stormwater management systems using the MC-3500
and MC-4500 chambers. It provides specifications for
storage capacities, layout dimensions as well as require-
ments for design to ensure a long service life. The basic
design concepts for foundation and backfill materials,
subgrade bearing capacities and row spacing remain
equally as pertinent for the MC-3500 and MC-4500 as
the SC-740, SC-310 and DC-780 chamber systems. How -
ever, since many design values and dimensional require-
ments are different for these larger chambers than the
SC-740, SC-310 and DC-780 chambers, design manuals
and installation instructions are not interchangeable. 

This manual includes only those details, dimensions,
cover limits, etc for the MC-3500 and MC-4500 and is
intended to be a stand-alone design guide for the 
MC-3500 and MC-4500 chambers. A Construction
Guide specifically for these two chamber models has
also been published. 

1.2 TECHNICAL SUPPORT
The StormTech Technical Services Department is 
available to assist the engineer with the layout of 
MC-3500 and MC-4500 chamber systems and answer
questions regarding all the StormTech chamber 
models. Call the Technical Services Department, email
us at info@stormtech.com or contact your local
StormTech representative.

1.3 MC-3500 AND MC-4500 CHAMBERS
All StormTech chambers are designed to the full scope
of AASHTO requirements without repeating end walls or
other structural reinforcing. StormTech’s continuously
curved, elliptical arch and the surrounding angular
backfill are the key components of the structural system.
With the addition of patent pending integral stiffening
ribs (Figure 5), the MC-3500 and MC-4500 are assured to
provide a long, safe service life. Like other StormTech
chambers, the MC-3500 and MC-4500 are produced
from high quality, impact modified resins which are test-
ed for short-term and long-term mechanical properties.

With all StormTech chambers, one chamber type is used
for the start, middle and end of rows. Rows are formed
by overlapping the upper joint corrugation of the next
chamber over the lower joint corrugation of the previous
chamber (Figure 6). 

1.4 CHAMBER JOINTS
All StormTech chambers are designed with an optimized
joining system. The height and width of the end corruga-
tions have been designed to provide the required struc-
tural safety factors while providing an unobstructed flow
path down each row. 

1.0 Product Information
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1.0 Product Information

To assist the contractor, StormTech chambers are molded
with simple assembly instructions and arrows that indicate
the direction in which to build rows. The corrugation 
valley immediately adjacent to the lower joint corrugation
is marked “Overlap Here - Lower Joint.” The corrugation
valley immediately adjacent to the upper joint corrugation
is marked “Build This Direction - Upper Joint.” 

Two people can safely and efficiently carry and place
chambers without cumbersome connectors, special
tools or heavy equipment. Each row of chambers must
begin and end with a joint corrugation. Since joint 
corrugations are of a different size than the corrugations
along the body of the chamber, chambers cannot be
field cut and installed. Only whole MC-3500 and 
MC-4500 chambers can be used. For system layout
assistance contact StormTech.

1.5  MC-3500 AND MC-4500 END CAPS
The MC-3500 and MC-4500 end caps are easy to install.
These end caps are designed with a corrugation joint
that fits over the top of either end of the chamber.  The
end cap joint is simply set over the top of either of the
upper or lower chamber joint corrugations (Figure 7).  

The MC-3500 end cap has pipe cutting guides for 12” -
24” (300 mm - 600 mm) top inverts (Figure 9).

The MC-4500 end cap has pipe cutting guides for 12” -
42” (300 mm - 1050 mm) bottom inverts and 12” - 24”
(300 mm - 600 mm) top inverts (Figure 8).

Standard and custom pre-cored end caps are available.
Pre-cored end caps, 18” in diameter and larger include
a welded crown plate.

FIGURE 5 – Chamber and End Cap Components

FIGURE 6 – Chamber Joint Overlap FIGURE 7 – End Cap Joint Overlap
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1.0 Product Information
FIGURE 8 – MC-4500 End Cap Inverts

2.1 FOUNDATION REQUIREMENTS
StormTech chamber systems can be installed in various
soil types. The subgrade bearing capacity and the cover
height over the chambers determine the required depth
of clean, crushed, angular foundation stone below the
chambers. Foundation stone, also called bedding, 
is the stone between the subgrade soils and the feet of
the chamber. Flexible structures are designed to transfer
a significant portion of both live and dead loads through
the surrounding soils. Chamber systems accomplish this
by creating load paths through the columns of embed-
ment stone between and around the rows of chambers.
This creates load concentrations at the base of the
columns between the rows. The foundation stone spreads
out the concentrated loads to distributed loads that can
be supported by the subgrade soils.

Since increasing the cover height (top of chamber to 
finished grade) causes increasing soil load, a greater
depth of foundation stone is necessary to distribute the
load to the subgrade soils. Table 1 and 2 specify the 
minimum required foundation depths for varying cover
heights and allowable subgrade bearing capacities.
These tables are based on StormTech service loads.
The minimum required foundation depth is 9" (230 mm)
for both chambers.

2.2 WEAKER SOILS
StormTech has not provided guidance for subgrade
bearing capacities less than 2000 pounds per square
foot [(2.0 ksf) (96 kPa)]. These soils are often highly vari-
able, may contain organic materials and could be more
sensitive to moisture. A geotechnical engineer must be
consulted if soils with bearing capacities less than 2000
psf (96 kPa) are present.

LIVE AND DEAD LOAD

SUBGRADE

STONE
COLUMN

FOUNDATION STONE

LOAD
PATH

2.0 Foundations for Chambers

FIGURE 9 – MC-3500 End Cap Inverts
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TABLE 1 – MC-3500 Minimum Required Foundation Depth in inches (millimeters)
Assumes 9" (230 mm) row spacing.

NOTE: The design engineer is solely responsible for assessing the bearing resistance (allowable bearing capacity) of the subgrade soils and 
determining the depth of foundation stone. Subgrade bearing resistance should be assessed with consideration for the range of soil moisture 
conditions expected under a stormwater system.

2.0 Foundations for Chambers

FIGURE 10A – MC-3500 STRUCTURAL CROSS SECTION DETAIL (Not to Scale)

Cover Minimum Bearing Resistance for Service Loads ksf (kPa)
Hgt. ft. 4.4 4.3 4.2 4.1 4.0 3.9 3.8 3.7 3.6 3.5 3.4 3.3 3.2 3.1 3.0 2.9 2.8 2.7 2.6 2.5 2.4 2.3 2.2 2.1 2.0

(m) (211) (206) (201) (196) (192) (187) (182) (177) (172) (168) (163) (158) (153) (148) (144) (139) (134) (129) (124) (120) (115) (110) (105) (101) (96)
2.0 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 12 12 12 15 15 15

(0.61) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (300) (300) (300) (375) (375) (375)
2.5 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 12 12 12 12 15 15 15 18

(0.76) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (300) (300) (300) (300) (375) (375) (375) (450)
3.0 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 12 12 12 15 15 15 18 18 18

(0.91) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (300) (300) (300) (375) (375) (375) (450) (450) (450)
3.5 9 9 9 9 9 9 9 9 9 9 9 9 9 9 12 12 12 12 15 15 15 18 18 24 24

(1.07) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (300) (300) (300) (300) (375) (375) (375) (450) (450) (600) (600)
4.0 9 9 9 9 9 9 9 9 9 9 9 9 12 12 12 12 15 15 15 15 18 18 24 24 24

(1.22) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (300) (300) (300) (300) (375) (375) (375) (375) (450) (450) (600) (600) (600)
4.5 9 9 9 9 9 9 9 9 9 9 9 12 12 12 12 15 15 15 18 18 18 24 24 24 30

(1.37) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (300) (300) (300) (300) (375) (375) (375) (450) (450) (450) (600) (600) (600) (750)
5.0 9 9 9 9 9 9 9 9 9 12 12 12 12 15 15 15 15 18 18 18 24 24 24 24 30

(1.52) (230) (230) (230) (230) (230) (230) (230) (230) (230) (300) (300) (300) (300) (375) (375) (375) (375) (450) (450) (450) (600) (600) (600) (600) (750)
5.5 9 9 9 9 9 9 9 12 12 12 12 12 15 15 15 18 18 18 24 24 24 24 24 30 30

(1.68) (230) (230) (230) (230) (230) (230) (230) (300) (300) (300) (300) (300) (375) (375) (375) (450) (450) (450) (600) (600) (600) (600) (600) (750) (750)
6.0 9 9 9 9 9 9 12 12 12 12 12 15 15 15 15 18 18 18 24 24 24 24 30 30 30

(1.83) (230) (230) (230) (230) (230) (230) (300) (300) (300) (300) (300) (375) (375) (375) (375) (450) (450) (450) (600) (600) (600) (600) (750) (750) (750)
6.5 9 9 9 9 9 12 12 12 12 12 15 15 15 15 18 18 18 24 24 24 24 30 30 30 30

(1.98) (230) (230) (230) (230) (230) (300) (300) (300) (300) (300) (375) (375) (375) (375) (450) (450) (450) (600) (600) (600) (600) (750) (750) (750) (750)
7.0 9 9 9 9 12 12 12 12 12 15 15 15 15 18 18 18 24 24 24 24 30 30 30 30 36

(2.13) (230) (230) (230) (230) (300) (300) (300) (300) (300) (375) (375) (375) (375) (450) (450) (450) (600) (600) (600) (600) (750) (750) (750) (750) (900)
7.5 9 9 12 12 12 12 12 15 15 15 15 18 18 18 18 24 24 24 24 24 30 30 30 36 36

(2.30) (230) (230) (300) (300) (300) (300) (300) (375) (375) (375) (375) (450) (450) (450) (450) (600) (600) (600) (600) (600) (750) (750) (750) (900) (900)
8.0 9 12 12 12 12 12 15 15 15 15 18 18 18 18 24 24 24 24 24 30 30 30 36 36 36

(2.44) (230) (300) (300) (300) (300) (300) (375) (375) (375) (375) (450) (450) (450) (450) (600) (600) (600) (600) (600) (750) (750) (750) (900) (900) (900)



NOTE: The design engineer is solely responsible for assessing the bearing resistance (allowable bearing capacity) of the subgrade soils and 
determining the depth of foundation stone. Subgrade bearing resistance should be assessed with consideration for the range of soil moisture 
conditions expected under a stormwater system.
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TABLE 2 – MC-4500 Minimum Required Foundation Depth in inches (millimeters)
Assumes 9" (230 mm) row spacing.

FIGURE 10B – MC-4500 Structural Cross Section Detail (Not to Scale)

2.0 Foundations for Chambers

Cover Minimum Bearing Resistance for Service Loads ksf (kPa)
Hgt. ft. 4.4 4.3 4.2 4.1 4.0 3.9 3.8 3.7 3.6 3.5 3.4 3.3 3.2 3.1 3.0 2.9 2.8 2.7 2.6 2.5 2.4 2.3 2.2 2.1 2.0

(m) (211) (206) (201) (196) (192) (187) (182) (177) (172) (168) (163) (158) (153) (148) (144) (139) (134) (129) (124) (120) (115) (110) (105) (101) (96)
2.0 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 12 12 12 15 15 15 18

(0.61) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (300) (300) (300) (375) (375) (375) (450)
2.5 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 12 12 12 15 15 18 18 24

(0.76) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (300) (300) (300) (375) (375) (450) (450) (600)
3.0 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 12 12 12 15 15 18 18 18 24 24

(0.91) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (300) (300) (300) (375) (375) (450) (450) (450) (600) (600)
3.5 9 9 9 9 9 9 9 9 9 9 9 9 9 12 12 12 15 15 15 18 18 24 24 24 24

(1.07) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (300) (300) (300) (375) (375) (375) (450) (450) (600) (600) (600) (600)
4.0 9 9 9 9 9 9 9 9 9 9 9 12 12 12 15 15 15 18 18 18 24 24 24 24 30

(1.22) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (230) (300) (300) (300) (375) (375) (375) (450) (450) (450) (600) (600) (600) (600) (750)
4.5 9 9 9 9 9 9 9 9 9 12 12 12 12 15 15 15 18 18 24 24 24 24 30 30 30

(1.37) (230) (230) (230) (230) (230) (230) (230) (230) (230) (300) (300) (300) (300) (375) (375) (375) (450) (450) (600) (600) (600) (600) (750) (750) (750)
5.0 9 9 9 9 9 9 9 12 12 12 12 15 15 15 18 18 18 24 24 24 24 30 30 30 36

(1.52) (230) (230) (230) (230) (230) (230) (230) (300) (300) (300) (300) (375) (375) (375) (450) (450) (450) (600) (600) (600) (600) (750) (750) (750) (900)
5.5 9 9 9 9 9 12 12 12 12 15 15 15 18 18 18 24 24 24 24 24 30 30 30 36 36

(1.68) (230) (230) (230) (230) (230) (300) (300) (300) (300) (375) (375) (375) (450) (450) (450) (600) (600) (600) (600) (600) (750) (750) (750) (900) (900)
6.0 9 9 9 12 12 12 12 15 15 15 15 18 18 18 24 24 24 24 30 30 30 30 36 36 36

(1.83) (230) (230) (230) (300) (300) (300) (300) (375) (375) (375) (375) (450) (450) (450) (600) (600) (600) (600) (750) (750) (750) (750) (900) (900) (900)
6.5 9 12 12 12 12 15 15 15 15 18 18 18 24 24 24 24 24 30 30 30 30 36 36 36 42

(1.98) (230) (300) (300) (300) (300) (375) (375) (375) (375) (450) (450) (450) (600) (600) (600) (600) (600) (750) (750) (750) (750) (900) (900) (900) (1050)
7.0 12 12 12 12 15 15 15 15 18 18 18 24 24 24 24 24 30 30 30 30 36 36 36 42 42

(2.13) (300) (300) (300) (300) (375) (375) (375) (375) (450) (450) (450) (600) (600) (600) (600) (600) (750) (750) (750) (750) (900) (900) (900) (1050) (1050)
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3.0 Required Materials/Row Separation

3.1  FOUNDATION AND EMBEDMENT STONE
The stone surrounding the chambers consists of the
foundation stone below the chambers and embedment
stone surrounding the chambers. The foundation stone
and embedment stone are important components of the
structural system and also provide open void space for

stormwater storage. Table 3 provides the stone specifica-
tions that achieve both structural requirements and a
porosity of 40% for stormwater storage. Figure 11 speci-
fies the extents of each backfill stone location.

TABLE 3 – Acceptable Fill Materials

FIGURE 11 – Fill Material Locations

Once layer “C” is placed any soil/material can be placed in layer “D” up to the finished grade. Most pavement subbase soils can be
used to replace the materials requirements of layer “C” or “D” at the design engineers discretion.
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3.0 Required Materials/Row Separation

3.2  FILL ABOVE CHAMBERS
Refer to Table 3 and Figure 11 for acceptable fill material
above the clean, crushed, angular stone. StormTech
requires a minimum of 24" (600 mm) from the top of 
the chamber to the bottom of flexible pavement. For
non-paved installations where rutting from vehicles may
occur StormTech requires a minimum of 30" (750 mm)
from top of chamber to finished grade. 

3.3  GEOTEXTILE SEPARATION
A non-woven geotextile meeting AASHTO M288 Class 2
separation requirements must be installed to completely
envelope the system and prevent soil intrusion into the
crushed, angular stone. Overlap adjacent geotextile
rolls per AASHTO M288 separation guidelines. Contact
StormTech for a list of acceptable geotextiles.

3.4  PARALLEL ROW SEPARATION/
PERPENDICULAR BED SEPARATION
Parallel Row Separation
The minimum installed spacing between parallel rows
after backfilling is 9” (230 mm) for the MC-3500 and
MC-4500 chambers (measurement taken between the
outside edges of the feet). Spacers may be used for
layout convenience. Row spacing wider than the
minimum spacing above may be specified.

Increasing the spacing between chamber rows may
allow the application of StormTech chambers with either
less foundation stone or with weaker subgrade soils.
This may be a good option where vertical restrictions on
site prevent the use of a deeper foundation.

Perpendicular Bed Separation
When beds are laid perpendicular to each other, a 
minimum installed spacing of 36" (900 mm) between
beds is required.

Minumum Row Spacing 9” (230 mm)

System cross section.
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4.0 Hydraulics

4.1 GENERAL
StormTech subsurface chamber systems offer the flexibility
for a variety of inlet and outlet configurations. Contact
the StormTech Technical Services Department or your
local StormTech representative for assistance configur-
ing inlet and outlet connections.

The open graded stone around and under the chambers
provides a significant conveyance capacity ranging 
from approximately 0.8 cfs (23 l/s) to 13 cfs (368 l/s) 
per MC-3500 chamber and 0.54 cfs (15 l/s) to 8.5 cfs
(240 l/s) for the MC-4500 chamber. The actual con-
veyance capacity is dependent upon stone size, depth
of foundation stone and head of water. Although the 
high conveyance capacity of the open graded stone is
an important component of the flow network, StormTech
recommends that a system of inlet and outlet manifolds
be designed to distribute and convey the peak flow
through the chamber system.

It is the responsibility of the design engineer to provide
the design flow rates and storage volumes for the
stormwater system and to ensure that the final design
meets all conveyance and storage requirements.
However, StormTech will work with the design engineer
to assist with manifold and chamber layouts that meet
the design objectives. 

4.2 THE ISOLATOR® ROW
The Isolator Row is a patented system that inexpensively
captures total suspended solids (TSS) and debris and

provides easy access for inspection and maintenance.
A double layer of woven geotextile between the bottom
of the chambers and the foundation stone provides 
the filter media that satisfies most contaminant removal
objectives. Each installed MC-3500 chamber and 
MC-3500 end cap provides 42.9 ft2 (4.0 m2) and 7.5 ft2

(0.7 m2) of bottom filter area respectively. Each installed
MC-4500 chamber and MC-4500 end cap provides 
30.1 ft2 (2.80 m2) and 12.8 ft2 (1.19 m2) of bottom filter
area respectively.  

The Isolator Row can be configured for maintenance
objectives or, in some regulatory jurisdictions, for water
quality objectives. For water quality applications, 
Isolator Rows can be sized based on water quality 
volume or flow rate. 

All Isolator Rows require: 1) a manhole for maintenance
access, 2) a means of diversion of flows to the Isolator
Row and 3) a high flow bypass. Flow diversion can be
accomplished by either a weir in the upstream access
manhole or simply by feeding the Isolator Row at a
lower elevation than the high flow bypass. Contact
StormTech for assistance sizing Isolator Rows. 

When additional stormwater treatment is required,
StormTech systems can be configured using a treatment
train approach where other stormwater BMPs are located
in series.

FIGURE 12 – StormTech Isolator Row Detail



4.3 INLET MANIFOLDS
The primary function of the inlet manifold is to convey
and distribute flows to a sufficient number of rows in 
the chamber bed such that there is ample conveyance
capacity to pass the peak flows without creating an
unacceptable backwater condition in upstream piping 
or scour the foundation stone under the chambers. 

Manifolds are connected to the end caps either at the
top or bottom of the end cap. Standard distances from
the base of chamber to the invert of inlet and outlet
manifolds connecting to StormTech end caps can be
found in table 6. High inlet flow rates from either connec-
tion location produce a shear scour potential of the foun-
dation stone. Inlet flows from top inlets also produce
impingement scour potential. Scour potential is reduced
when standing water is present over the foundation
stone. However, for safe design across the wide range
of applications, StormTech assumes minimal standing
water at the time the design flow occurs. 

To minimize scour potential, StormTech recommends the
installation of woven scour protection fabric at each inlet
row. This enables a protected transition zone from the
concentrated flow coming out of the inlet pipe to a uni-
form flow across the entire width of the chamber for both
top and bottom connections. 

Allowable flow rates for design are dependent upon: 
the elevation of inlet pipe, foundation stone size and
scour protection. With an appropriate scour protection
geotextile installed from the end cap to at least 14.5’ 
(4.42 m) in front of the inlet pipe for the MC-3500 and
for the MC-4500, for both top and bottom feeds, the flow
rates listed in Table 4 can be used for all StormTech
specified foundation stone gradations. 

*See StormTech’s Tech Sheet #7 for manifold sizing guidance.
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4.0 Hydraulics

12 (300) 2 (57)
15 (375) 3.5 (99)
18 (450) 5.5 (156)
24 (600) 8.5 (241) [MC-3500]
24 (600) 9.5 (269) [MC-4500]

TABLE 4 – Allowable Inlet Flows*

Inlet Pipe Diameter Allowable Maximum Flow Rate
Inches (mm) cfs (l/s)

STRUCTURE WITH OVERFLOW WEIR
(48” (1200 mm) MIN. DIA. WITH 24” (600 mm)

SUMP RECOMMENDED FOR ACCESS)

OVERFLOW MANIFOLD

ADS 315WTM (OR EQUAL) WOVEN
GEOTEXTILE OVER FOUNDATION

STONE FOR SCOUR PROTECTION
AT ALL CHAMBER INLET ROWS

OPTIONAL PRE-TREATMENT

24” (600 mm) DIA. ACCESS
PIPE REQUIRED

STORMTECH
ISOLATOR  ROW

STORMTECH
CHAMBERS

FIGURE 13 – Typical Inlet Configuration With Isolator Row
and Scour Protection

* Assumes appropriate length of scour fabric per section 4.3.

TABLE 5 – Maximum Outlet Flow Rate Capacities From
Stormtech Outlet Manifolds

PIPE DIA.

6” (150 mm)

8” (200 mm)

10” (250 mm)

12” (300 mm)

15” (375 mm)

18” (450 mm)

24” (600 mm)

30” (750 mm)

36” (900 mm)

42” (1050 mm)

48” (1200 mm)

0.4

0.7

1.0

2.0

2.7

4.0

7.0

11.0

16.0

22.0

28.0

11.3

19.8

28.3

56.6

76.5

113.3

198.2

311.5

453.1

623.0

792.9

FLOW (CFS) FLOW (L/S)

TABLE 6 – Standard Distances From Base Of Chamber To
Invert Of Inlet And Outlet Manifolds on Stormtech End Caps

PIPE DIA.

6” (150 mm)
8” (200 mm)
10” (250 mm)
12” (300 mm)
15” (375 mm)
18” (450 mm)
24” (600 mm)
12” (750 mm)
15” (900 mm)
18” (1050 mm)
24” (1200 mm)

33.21
31.16
29.04
26.36
23.39
20.03
14.48
1.35
1.5
1.77
2.06

841
789
738
671
594
509
369
34
40
46
52

INV. (IN) INV. (MM)

MC-3500 ENDCAPS

BO
TT

OM
TO

P

PIPE DIA.

12” (300 mm)
15” (375 mm)
18” (450 mm)
24” (600 mm)
12” (750 mm)
15” (900 mm)
18” (1050 mm)
24” (1200 mm)

35.69
32.72
29.36
23.05
1.55
1.7
1.97
2.26

907
831
746
585
34
43
50
57

INV. (IN) INV. (MM)

MC-4500 ENDCAPS

BO
TT

OM
TO

P
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5.0 Cumulative Storage Volumes

BED 
PERIMETER

STORMTECH
CHAMBERS

OUTLET
MANIFOLD

INLET
MANIFOLD

SCOUR
PROTECTION

NUMBER AND SIZE
OF UNDERDRAIN(S)
PER ENGINEER’S
DESIGN

OUTLET CONTROL STRUCTURE
(PER ENGINEER’S DESIGN/PROVIDED BY OTHERS)

FIGURE 14 – Typical Inlet, Outlet and Underdrain Configuration
4.4 OUTLET MANIFOLDS
The primary function of the outlet manifold is to convey
peak flows from the chamber system to the outlet control
structure. Outlet manifolds are often sized for attenuated
flows. They may be smaller in diameter and have fewer
row connections than inlet manifolds. In some applica-
tions however, the intent of the outlet piping is to convey
an unattenuated bypass flow rate and manifolds may be
sized similar to inlet manifolds.

Since chambers are generally flowing at or near full at
the time of the peak outlet flow rate, scour is generally
not governing and outlet manifold sizing is based on
pipe flow equations. In most cases, StormTech recom-
mends that outlet manifolds connect the same rows that
are connected to an inlet manifold. This provides a con-
tinuous flow path through open conduits to pass the
peak flow without dependence on passing peak flows
through stone.

The primary function of the underdrains is to draw down
water stored in the stone below the invert of the manifold.
Underdrains are generally not sized for conveyance of
the peak flow. 

4.5 INSERTA TEE INLET CONNECTIONS
The maximum outlet flow rate capacities from StormTech
outlet manifolds can be found in Table 5

FIGURE 15 – Inserta Tee Detail
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5.0 Cumulative Storage Volumes

66 (1676) 0.00 178.96 (5.068)
65 (1651) 0.00 177.25 (5.019)
64 (1626) 0.00 175.54 (4.971)
63 (1600) 0.00 173.83 (4.922)
62 (1575) 0.00 172.11 (4.874)
61 (1549) 0.00 170.40 (4.825)
60 (1524) 0.00 168.69 (4.777)
59 (1499) 0.00 166.98 (4.728)
58 (1473) 0.00 165.27 (4.680)
57 (1448) 0.00 163.55 (4.631)
56 (1422) 0.00 161.84 (4.583)
55 (1397) 0.00 160.13 (4.534)
54 (1372) 109.95 (3.113) 158.42 (4.486)
53 (1346) 109.89 (3.112) 156.67 (4.436)
52 (1321) 109.69 (3.106) 154.84 (4.385)
51 (1295) 109.40 (3.098) 152.95 (4.331)
50 (1270) 109.00 (3.086) 151.00 (4.276)
49 (1245) 108.31 (3.067) 148.88 (4.216)
48 (1219) 107.28 (3.038) 146.55 (4.150)
47 (1194) 106.03 (3.003) 144.09 (4.080)
46 (1168) 104.61 (2.962) 141.52 (4.007)
45 (1143) 103.04 (2.918) 138.86 (3.932)
44 (1118) 101.33 (2.869) 136.13 (3.855)
43 (1092) 99.50 (2.818) 133.32 (3.775)
42 (1067) 97.56 (2.763) 130.44 (3.694)
41 (1041) 95.52 (2.705) 127.51 (3.611)
40 (1016) 93.39 (2.644) 124.51 (3.526)
39 (991) 91.16 (2.581) 121.47 (3.440)
38 (965) 88.86 (2.516) 118.37 (3.352)
37 (940) 86.47 (2.449) 115.23 (3.263)
36 (914) 84.01 (2.379) 112.04 (3.173)
35 (889) 81.49 (2.307) 108.81 (3.081)
34 (864) 78.89 (2.234) 105.54 (2.989)
33 (838) 76.24 (2.159) 102.24 (2.895)

Depth of Water Cumulative Total System 
in System Chamber Storage Cumulative Storage

Inches (mm) ft3 (m3) ft3 (m3)

TABLE 7 – MC-3500 Incremental Storage Volume Per Chamber
Assumes 40% stone porosity. Calculations are based upon a 9" (230 mm) stone base under the chambers, 12" (300 mm)
of stone above chambers, and 9" (230 mm) spacing between chambers.

Stone
Cover

Tables 7 and 8 provide cumulative storage volumes for
the MC-3500 chamber and end cap. These tables can
be used to calculate the stage–storage relationship for
the retention or detention system. Digital spreadsheets
in which the number of chambers and end caps can 

be input for quick cumulative storage calculations are
available at www.stormtech.com. For assistance with
site-specific calculations or input into routing software,
contact the StormTech Technical Services Department. 

32 (813) 73.52 (2.082) 98.90 (2.800)
31 (787) 70.75 (2.003) 95.52 (2.705)
30 (762) 67.92 (1.923) 92.12 (2.608)
29 (737) 65.05 (1.842) 88.68 (2.511)
28 (711) 62.12 (1.759) 85.21 (2.413)
27 (686) 59.15 (1.675) 81.72 (2.314)
26 (660) 56.14 (1.590) 78.20 (2.214)
25 (635) 53.09 (1.503) 74.65 (2.114)
24 (610) 49.99 (1.416) 71.09 (2.013)
23 (584) 46.86 (1.327) 67.50 (1.911)
22 (559) 43.70 (1.237) 63.88 (1.809)
21 (533) 40.50 (1.147) 60.25 (1.706)
20 (508) 37.27 (1.055) 56.60 (1.603)
19 (483) 34.01 (0.963) 52.93 (1.499)
18 (457) 30.72 (0.870) 49.25 (1.395)
17 (432) 27.40 (0.776) 45.54 (1.290)
16 (406) 24.05 (0.681) 41.83 (1.184)
15 (381) 20.69 (0.586) 38.09 (1.079)
14 (356) 17.29 (0.490) 34.34 (0.973)
13 (330) 13.88 (0.393) 30.58 (0.866)
12 (305) 10.44 (0.296) 26.81 (0.759)
11 (279) 6.98 (0.198) 23.02 (0.652)
10 (254) 3.51 (0.099) 19.22 (0.544)
9 (229) 0.00 15.41 (0.436)
8 (203) 0.00 13.70 (0.388)
7 (178) 0.00 11.98 (0.339)
6 (152) 0.00 10.27 (0.291)
5 (127) 0.00 8.56 (0.242)
4 (102) 0.00 6.85 (0.194)
3 (76) 0.00 5.14 (0.145)
2 (51) 0.00 3.42 (0.097)
1 (25) 0.00 1.71 (0.048)

Depth of Water Cumulative Total System 
in System Chamber Storage Cumulative Storage

Inches (mm) ft3 (m3) ft3 (m3)

NOTE: Add 1.71 ft3 (0.048 m3) of storage for each additional inch (25 mm) of stone foundation.

Contact StormTech for cumulative volume spreadsheets in digital format.

Stone
Foundation
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5.0 Cumulative Storage Volumes

66 (1676) 0 46.96 (1.330)
65 (1651) 0 46.39 (1.314)
64 (1626) 0 45.82 (1.298)
63 (1600) 0 45.25 (1.281)
62 (1575) 0 44.68 (1.265)
61 (1549) 0 44.11 (1.249)
60 (1524) 0 43.54 (1.233)
59 (1499) 0 42.98 (1.217)
58 (1473) 0 42.41 (1.201)
57 (1448) 0 41.84 (1.185)
56 (1422) 0 41.27 (1.169)
55 (1397) 0 40.70 (1.152)
54 (1372) 15.64 (0.443) 40.13 (1.136)
53 (1346) 15.64 (0.443) 39.56 (1.120)
52 (1321) 15.63 (0.443) 38.99 (1.104)
51 (1295) 15.62 (0.442) 38.41 (1.088)
50 (1270) 15.60 (0.442) 37.83 (1.071)
49 (1245) 15.56 (0.441) 37.24 (1.054)
48 (1219) 15.51 (0.439) 36.64 (1.037)
47 (1194) 15.44 (0.437) 36.02 (1.020)
46 (1168) 15.35 (0.435) 35.40 (1.003)
45 (1143) 15.25 (0.432) 34.77 (0.985)
44 (1118) 15.13 (0.428) 34.13 (0.966)
43 (1092) 14.99 (0.424) 33.48 (0.948)
42 (1067) 14.83 (0.420) 32.81 (0.929)
41 (1041) 14.65 (0.415) 32.13 (0.910)
40 (1016) 14.45 (0.409) 31.45 (0.890)
39 (991) 14.24 (0.403) 30.75 (0.871)
38 (965) 14.00 (0.396) 30.03 (0.850)
37 (948) 13.74 (0.389) 29.31 (0.830)
36 (914) 13.47 (0.381) 28.58 (0.809)
35 (889) 13.18 (0.373) 27.84 (0.788)
34 (864) 12.86 (0.364) 27.08 (0.767)

Depth of Water Cumulative Total System 
in System End Cap Storage Cumulative Storage

Inches (mm) ft3 (m3) ft3 (m3)

TABLE 8 – MC-3500 Incremental Storage Volume Per End Cap
Assumes 40% stone porosity. Calculations are based upon a 9" (230 mm) stone base under the end caps, 12" (300 mm)
of stone above end caps, 9" (230 mm) of spacing between end caps and 6" (150 mm) of stone perimeter.

Stone
Cover

33 (838) 12.53 (0.355) 26.30 (0.745)
32 (813) 12.18 (0.345) 25.53 (0.723)
31 (787) 11.81 (0.335) 24.74 (0.701)
30 (762) 11.42 (0.323) 23.93 (0.678)
29 (737) 11.01 (0.312) 23.12 (0.655)
28 (711) 10.58 (0.300) 22.29 (0.631)
27 (686) 10.13 (0.287) 21.45 (0.607)
26 (680) 9.67 (0.274) 20.61 (0.583)
25 (610) 9.19 (0.260) 19.75 (0.559)
24 (609) 8.70 (0.246) 18.88 (0.559)
23 (584) 8.19 (0.232) 18.01 (0.510)
22 (559) 7.67 (0.217) 17.13 (0.485)
21 (533) 7.13 (0.202) 16.24 (0.460)
20 (508) 6.59 (0.187) 15.34 (0.434)
19 (483) 6.03 (0.171) 14.43 (0.409)
18 (457) 5.46 (0.155) 13.52 (0.383)
17 (432) 4.88 (0.138) 12.61 (0.357)
16 (406) 4.30 (0.122) 11.69 (0.331)
15 (381) 3.70 (0.105) 10.76 (0.305)
14 (356) 3.10 (0.088) 9.83 (0.278)
13 (330) 2.49 (0.071) 8.90 (0.252)
12 (305) 1.88 (0.053) 7.96 (0.225)
11 (279) 1.26 (0.036) 7.02 (0.199)
10 (254) 0.63 (0.018) 6.07 (0.172)
9 (229) 0 5.12 (0.145)
8 (203) 0 4.55 (0.129)
7 (178) 0 3.99 (0.113)
6 (152) 0 3.42 (0.097)
5 (127) 0 2.85 (0.081)
4 (102) 0 2.28 (0.064)
3 (76) 0 1.71 (0.048)
2 (51) 0 1.14 (0.032)
1 (25) 0 0.56 (0.016)

Depth of Water Cumulative Total System 
in System End Cap Storage Cumulative Storage

Inches (mm) ft3 (m3) ft3 (m3)

NOTE: Add 0.56 ft3 (0.016 m3) of storage for each additional inch (25 mm) of stone foundation.

Contact StormTech for cumulative volume spreadsheets in digital format.

Stone
Foundation
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5.0 Cumulative Storage Volumes

81 (2057) 0 162.62 (4.605)
80 (2032) 0 161.40 (4.570)
79 (2007) 0 160.18 (4.536)
78 (1981) 0 158.96 (4.501)
77 (1956) 0 157.74 (4.467)
76 (1930) 0 156.52 (4.432)
75 (1905) 0 155.30 (4.398)
74 (1880) 0 154.09 (4.363)
73 (1854) 0 152.87 (4.329)
72 (1829) 0 151.65 (4.294)
71 (1803) 0 150.43 (4.260)
70 (1778) 0 149.21 (4.225)
69 (1753) 106.51 (3.016) 147.99 (4.191)
68 (1727) 106.47 (3.015) 146.75 (4.156)
67 (1702) 106.35 (3.012) 145.46 (4.119)
66 (1676) 106.18 (3.007) 144.14 (4.082)
65 (1651) 105.98 (3.001) 142.80 (4.044)
64 (1626) 105.71 (2.993) 141.42 (4.005)
63 (1600) 105.25 (2.981) 139.93 (3.962)
62 (1575) 104.59 (2.962) 138.31 (3.917)
61 (1549) 103.79 (2.939) 136.61 (3.869)
60 (1524) 102.88 (2.913) 134.85 (3.819)
59 (1499) 101.88 (2.885) 133.03 (3.767)
58 (1473) 100.79 (2.854) 131.16 (3.714)
57 (1448) 99.63 (2.821) 129.24 (3.660)
56 (1422) 98.39 (2.786) 127.28 (3.604)
55 (1397) 97.10 (2.749) 125.28 (3.548)
54 (1372) 95.73 (2.711) 123.25 (3.490)
53 (1346) 94.32 (2.671) 121.18 (3.431)
52 (1321) 92.84 (2.629) 119.08 (3.372)
51 (1295) 91.32 (2.586) 116.94 (3.311)
50 (1270) 89.74 (2.541) 114.78 (3.250)
49 (1245) 88.12 (2.495) 112.59 (3.188)
48 (1219) 86.45 (2.448) 110.37 (3.125)
47 (1194) 84.75 (2.400) 108.13 (3.062)
46 (1168) 83.00 (2.350) 105.86 (2.998)
45 (1143) 81.21 (2.300) 103.56 (2.933)
44 (1118) 79.38 (2.248) 101.25 (2.867)
43 (1092) 77.52 (2.195) 98.91 (2.801)

Depth of Water Cumulative Total System 
in System Chamber Storage Cumulative Storage

Inches (mm) ft3 (m3) ft3 (m3)

TABLE 9 – MC-4500 Incremental Storage Volume Per Chamber
Assumes 40% stone porosity. Calculations are based upon a 9" (230 mm) stone base under the chambers,
12" (300 mm) of stone above chambers, and 9" (230 mm) spacing between chambers.

Stone
Cover

Tables 9 and 10 provide cumulative storage volumes for
the MC-4500 chamber and end cap. These tables can
be used to calculate the stage-storage relationship for
the retention or detention system. Digital spreadsheets
in which the number of chambers and end caps can be

input for quick cumulative storage calculations are 
available at www.stormtech.com. For assistance with
site-specific calculations or input into routing software,
contact the StormTech Technical Services Department.

42 (1067) 75.62 (2.141) 96.55 (2.734)
41 (1041) 73.69 (2.087) 94.18 (2.667)
40 (1016) 71.72 (2.031) 91.78 (2.599)
39 (991) 69.73 (1.974) 89.36 (2.531)
38 (965) 67.70 (1.917) 86.93 (2.462)
37 (948) 65.65 (1.859) 84.48 (2.392)
36 (914) 63.57 (1.800) 82.01 (2.322)
35 (889) 61.46 (1.740) 79.53 (2.252)
34 (864) 59.32 (1.680) 77.03 (2.181)
33 (838) 57.17 (1.619) 74.52 (2.110)
32 (813) 54.98 (1.557) 71.99 (2.038)
31 (787) 52.78 (1.495) 69.45 (1.966)
30 (762) 50.55 (1.431) 66.89 (1.894)
29 (737) 48.30 (1.368) 64.32 (1.821)
28 (711) 46.03 (1.303) 61.74 (1.748)
27 (686) 43.74 (1.239) 59.15 (1.675)
26 (680) 41.43 (1.173) 56.55 (1.601)
25 (610) 39.11 (1.107) 53.93 (1.527)
24 (609) 36.77 (1.041) 51.31 (1.453)
23 (584) 34.41 (0.974) 48.67 (1.378)
22 (559) 32.03 (0.907) 46.03 (1.303)
21 (533) 29.64 (0.839) 43.38 (1.228)
20 (508) 27.23 (0.771) 40.71 (1.153)
19 (483) 24.81 (0.703) 38.04 (1.077)
18 (457) 22.38 (0.634) 35.37 (1.001)
17 (432) 19.94 (0.565) 32.68 (0.925)
16 (406) 17.48 (0.495) 29.99 (0.849)
15 (381) 15.01 (0.425) 27.29 (0.773)
14 (356) 12.53 (0.355) 24.58 (0.696)
13 (330) 10.05 (0.284) 21.87 (0.619)
12 (305) 7.55 (0.214) 19.15 (0.542)
11 (279) 5.04 (0.143) 16.43 (0.465)
10 (254) 2.53 (0.072) 13.70 (0.388)
9 (229) 0 10.97 (0.311)
8 (203) 0 9.75 (0.276)
7 (178) 0 8.53 (0.242)
6 (152) 0 7.31 (0.207)
5 (127) 0 6.09 (0.173)
4 (102) 0 4.87 (0.138)
3 (76) 0 3.66 (0.104)
2 (51) 0 2.44 (0.069)
1 (25) 0 1.22 (0.035)

Depth of Water Cumulative Total System 
in System Chamber Storage Cumulative Storage

Inches (mm) ft3 (m3) ft3 (m3)

NOTE: Add 1.22 ft3 (0.035 m3) of storage for each additional
inch (25 mm) of stone foundation. Contact StormTech for
cumulative volume spreadsheets in digital format.

Stone
Foundation
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5.0 Cumulative Storage Volumes

 TABLE 10 – MC-4500 Incremental Storage Volume Per End Cap
Assumes 40% stone porosity. Calculations are based upon a 9" (229 mm) stone base under the end caps, 12" (300 mm)
of stone above end caps, 9" (230 mm) of spacing between end caps and 12" (300 mm) of stone perimeter.

81 (2057) 0 108.69 (3.078)
80 (2032) 0 107.62 (3.047)
79 (2007) 0 106.54 (3.017)
78 (1981) 0 105.46 (2.986)
77 (1956) 0 104.38 (2.956)
76 (1930) 0 103.31 (2.925)
75 (1905) 0 102.23 (2.895)
74 (1880) 0 101.15 (2.864)
73 (1854) 0 100.07 (2.834)
72 (1829) 0 99.00 (2.803)
71 (1803) 0 97.92 (2.773)
70 (1778) 0 96.84 (2.742)
69 (1753) 35.71 (1.011) 95.76 (2.712)
68 (1727) 35.71 (1.011) 94.69 (2.681)
67 (1702) 35.70 (1.011) 93.60 (2.651)
66 (1676) 35.67 (1.010) 92.51 (2.620)
65 (1651) 35.62 (1.009) 91.40 (2.588)
64 (1626) 35.56 (1.007) 90.29 (2.557)
63 (1600) 35.47 (1.004) 89.16 (2.525)
62 (1575) 35.36 (1.001) 88.01 (2.492)
61 (1549) 35.21 (0.997) 86.85 (2.459)
60 (1524) 35.05 (0.992) 85.67 (2.426)
59 (1499) 34.86 (0.987) 84.48 (2.392)
58 (1473) 34.64 (0.981) 83.27 (2.358)
57 (1448) 34.40 (0.974) 82.05 (2.323)
56 (1422) 34.13 (0.966) 80.81 (2.288)
55 (1397) 33.83 (0.958) 79.55 (2.253)
54 (1372) 33.51 (0.949) 78.28 (2.217)
53 (1346) 33.16 (0.939) 77.00 (2.180)
52 (1321) 32.79 (0.928) 75.70 (2.144)
51 (1295) 32.39 (0.917) 74.38 (2.106)
50 (1270) 31.98 (0.906) 73.06 (2.069)
49 (1245) 31.54 (0.893) 71.71 (2.031)
48 (1219) 31.07 (0.880) 70.36 (1.992)
47 (1194) 30.59 (0.866) 68.99 (1.954)
46 (1168) 30.09 (0.852) 67.61 (1.915)
45 (1143) 29.56 (0.837) 66.22 (1.875)
44 (1118) 29.02 (0.822) 64.81 (1.835)
43 (1092) 28.45 (0.806) 63.40 (1.795)

Depth of Water Cumulative Total System 
in System Chamber Storage Cumulative Storage

Inches (mm) ft3 (m3) ft3 (m3)

Stone
Cover

42 (1067) 27.87 (0.789) 61.97 (1.755)
41 (1041) 27.27 (0.772) 60.53 (1.714)
40 (1016) 26.65 (0.755) 59.08 (1.673)
39 (991) 26.01 (0.736) 57.62 (1.632)
38 (965) 25.35 (0.718) 56.15 (1.590)
37 (948) 24.68 (0.699) 54.67 (1.548)
36 (914) 23.99 (0.679) 53.18 (1.506)
35 (889) 23.28 (0.659) 51.68 (1.463)
34 (864) 22.56 (0.639) 50.17 (1.421)
33 (838) 21.82 (0.618) 48.64 (1.377)
32 (813) 21.06 (0.596) 47.11 (1.334)
31 (787) 20.29 (0.575) 45.57 (1.290)
30 (762) 19.50 (0.552) 44.02 (1.247)
29 (737) 18.70 (0.530) 42.46 (1.202)
28 (711) 17.88 (0.506) 40.89 (1.158)
27 (686) 17.04 (0.483) 39.31 (1.113)
26 (680) 16.19 (0.459) 37.73 (1.068)
25 (610) 15.33 (0.434) 36.14 (1.023)
24 (609) 14.46 (0.410) 34.53 (0.978)
23 (584) 13.58 (0.384) 32.93 (0.932)
22 (559) 12.68 (0.359) 31.31 (0.887)
21 (533) 11.77 (0.333) 29.69 (0.841)
20 (508) 10.85 (0.307) 28.06 (0.794)
19 (483) 9.91 (0.281) 26.42 (0.748)
18 (457) 8.97 (0.254) 24.77 (0.702)
17 (432) 8.01 (0.227) 23.12 (0.655)
16 (406) 7.04 (0.199) 21.46 (0.608)
15 (381) 6.07 (0.172) 19.80 (0.561)
14 (356) 5.08 (0.144) 18.13 (0.513)
13 (330) 4.08 (0.116) 16.45 (0.466)
12 (305) 3.07 (0.087) 14.77 (0.418)
11 (279) 2.06 (0.058) 13.09 (0.371)
10 (254) 1.03 (0.029) 11.39 (0.323)
9 (229) 0 9.70 (0.275)
8 (203) 0 8.62 (0.244)
7 (178) 0 7.54 (0.214)
6 (152) 0 6.46 (0.183)
5 (127) 0 5.39 (0.153)
4 (102) 0 4.31 (0.122)
3 (76) 0 3.23 (0.092)
2 (51) 0 2.15 (0.061)
1 (25) 0 1.08 (0.031)

Depth of Water Cumulative Total System 
in System Chamber Storage Cumulative Storage

Inches (mm) ft3 (m3) ft3 (m3)

NOTE: Add 1.08 ft3 (0.031 m3) of storage for each additional
inch (25 mm) of stone foundation. Contact stormtech for
cumulative volume spreadsheets in digital format.

Stone
Foundation



The following steps provide the calculations necessary
for preliminary sizing of an MC-3500 chamber system.
For custom bed configurations to fit specific sites, con-
tact the StormTech Technical Services Department or
your local StormTech representative.

1) Determine the amount of storage volume (VS)
required. It is the design engineer’s sole responsibility to
determine the storage volume required. 

2) Determine the number of chambers (C) required. 
To calculate the number of chambers required for 
adequate storage, divide the storage volume (Vs) 
by the storage volume of the chamber (from Table 11), 
as follows: C = Vs / Storage Volume per Chamber

3) Determine the number of end caps required.
The number of end caps (EC) required depends on the
number of rows required by the project. Once the num-
ber of chamber rows is determined, multiply the number
of chamber rows by 2 to determine the number of end
caps required. EC = No. of Chamber Rows x 2 
NOTE: Additional end caps may be required for systems having inlet 
locations within the chamber bed.

4) Determine additional storage provided by end caps.
End Caps will provide additional storage to the project.
Multiply the number of end caps (EC) by the storage
volume per end cap (ECS) to determine the additional
storage (As) provided by the end caps. As = EC x ECs

5) Adjust number of chambers (C) to account for
additional end cap storage (As). The original number of
chambers (C) can now be reduced due to the additional
storage in the end caps. Divide the additional storage
(As) by the storage volume per chamber to determine
the number of chambers that can be removed. Number
of chambers to remove = As/ volume per chamber 
NOTE: Additional storage exists in the stone perimeter as well as in the
inlet and outlet manifold systems. Contact StormTech’s Tech nical
Services Department for assistance with deter mining the number of
chambers and end caps required for your project.

6) Determine the required bed size (S).
The size of the bed will depend on the number of 
chambers and end caps required:
MC-3500 area per chamber = 51.4 ft2 (4.8 m2)
MC-3500 area per end cap = 13.5 ft2 (1.3 m2)
S = (C x area per chamber) + (EC x area per end cap)
NOTE: It is necessary to add 12" (300 mm) of stone perimeter parallel
to the chamber rows and 6" (150 mm) of stone perimeter from the
base of all end caps. The additional area due to perimeter stone is not
included in the area numbers above.

7) Determine the amount of stone (Vst) required.
To calculate the total amount of clean, crushed, angular
stone required, multiply the number of chambers (C)
and the number of end caps (EC) by the selected
weight of stone from Table 12.

NOTE: Clean, crushed, angular stone is also required around the
perimeter of the system. 

8) Determine the volume of excavation (Ex) required. 
Each additional foot of cover will add a volume of exca-
vation of 1.9 yd3 (1.5 m3) per MC-3500 chamber and 
0.6 yd3 (0.5 m3) per MC-3500 end cap.

9) Determine the area of geotextile (F) required.
The bottom, top and sides of the bed must be covered
with a non-woven geotextile (filter fabric) that meets
AASHTO M288 Class 2 requirements. The area of the
sidewalls must be calculated and a 24" (600 mm) over-
lap must be included for all seams. Geotextiles typically
come in 15 foot (4.57 m) wide rolls.

TABLE 12 – Amount of Stone Per Chamber/End Cap

NOTE: Assumes 9" (230 mm) row spacing, 40% stone porosity,
12" (300 mm) stone above and includes the bare chamber/end cap
volume. End cap volume assumes 6" (150 mm) stone perimeter.

TABLE 11 – Storage Volume Per Chamber/End Cap ft3 (m3)

Bare                  Chamber/End Cap and Stone 
Unit Volume — Stone Foundation

Storage          Depth in. (mm) 

MC-3500 ft3 (m3) 9" (230 mm) 12" (300 mm) 15" (375 mm) 18" (450 mm) 

Chamber 109.9 (3.11)178.9 (5.06) 184.0 (5.21) 189.2 (5.36) 194.3 (5.5)

End Cap 14.9 (0.42) 46.0 (1.30) 47.7 (1.35) 49.6 (1.40) 51.3 (1.44)

NOTE: Assumes 12" (300 mm) of stone above, 9" (230 mm) row 
spacing, and 6" (150 mm) of perimeter stone in front of end caps.

ENGLISH 
Stone Foundation Depth

tons (yds3) 9" 12" 15" 18"

MC-3500 9.1 (6.4 yd3) 9.7 (6.9 yd3) 10.4 (7.3 yd3) 11.1 (7.8 yd3)

End Cap 4.1 (2.9 yd3) 4.3 (3.1 yd3) 4.6 (3.2 yd3) 4.8 (3.4 yd3)

METRIC kg (m3) 230 mm 300 mm 375 mm 450 mm
MC-3500 8220 (4.9 m3) 8831 (5.3 m3) 9443 (5.6 m3) 10054 (6.0 m3)

End Cap 3729 (2.2 m3) 3933 (2.3 m3) 4136 (2.5 m3) 4339 (2.6 m3)

TABLE 13 – Volume of Excavation Per Chamber/End Cap in yd3 (m3)

NOTE: Assumes 9" (230 mm) of separation between chamber rows, 6"
(150 mm) of perimeter in front of end caps, and 24" (600 mm) of
cover. The volume of excavation will vary as the depth of cover increases.

Stone Foundation Depth

9" (230 mm) 12" (300 mm) 15" (375 mm) 18" (450 mm)

MC-3500 12.4 (9.5) 12.8 (9.8) 13.3 (10.2) 13.8 (10.5)

End Cap 4.1 (3.1) 4.3 (3.3) 4.4 (3.4) 4.6 (3.5)

Call StormTech at 860.529.8188 or 888.892.2694 or visit our website at www.stormtech.com for technical and product information. 20

6.0 MC-3500 Chamber System Sizing
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6.0 MC-4500 Chamber System Sizing

The following steps provide the calculations necessary
for preliminary sizing of an MC-4500 chamber system.
For custom bed configurations to fit specific sites, con-
tact the StormTech Technical Services Department or
your local StormTech representative.

1) Determine the amount of storage volume (VS)
required. It is the design engineer’s sole responsibility to
determine the storage volume required. 

2) Determine the number of chambers (C) required. 
To calculate the number of chambers required for 
adequate storage, divide the storage volume (Vs) 
by the storage volume of the chamber (from Table 14), as
follows: C = Vs / Storage Volume per Chamber

3) Determine the number of end caps required.
The number of end caps (EC) required depends on the
number of rows required by the project. Once the num-
ber of chamber rows is determined, multiply the number
of chamber rows by 2 to determine the number of end
caps required. EC = No. of Chamber Rows x 2 
NOTE: Additional end caps may be required for systems having inlet 
locations within the chamber bed.

4) Determine additional storage provided by end caps.
End Caps will provide additional storage to the project.
Multiply the number of end caps (EC) by the storage
volume per end cap (ECS) to determine the additional
storage (As) provided by the end caps. As = EC x ECs

5) Adjust number of chambers (C) to account for
additional end cap storage (As). The original number of
chambers (C) can now be reduced due to the additional
storage in the end caps. Divide the additional storage
(As) by the storage volume per chamber to determine
the number of chambers that can be removed. Number
of chambers to remove = As/ volume per chamber 
NOTE: Additional storage exists in the stone perimeter as well as in the
inlet and outlet manifold systems. Contact StormTech’s Tech nical
Services Department for assistance with deter mining the number of
chambers and end caps required for your project.

6) Determine the required bed size (S).
The size of the bed will depend on the number of 
chambers and end caps required:
MC-4500 area per chamber = 36.6 ft2 (3.4 m2)
MC-4500 area per end cap = 23.2 ft2 (2.2 m2)
S = (C x area per chamber) + (EC x area per end cap)
NOTE: It is necessary to add 12" (300 mm) of stone perimeter parallel
to the chamber rows and 12" (300 mm) of stone perimeter from the
base of all end caps. The additional area due to perimeter stone is not
included in the area numbers above.

7) Determine the amount of stone (Vst) required.
To calculate the total amount of clean, crushed, angular
stone required, multiply the number of chambers (C)
and the number of end caps (EC) by the selected
weight of stone from Table 15.

NOTE: Clean, crushed, angular stone is also required around the
perimeter of the system. 

8) Determine the volume of excavation (Ex) required. 
Each additional foot of cover will add a volume of exca-
vation of 1.4 yd3 (1.0 m3) per MC-4500 chamber and 
1.2 yd3 (0.9 m3) per MC-4500 end cap.

9) Determine the area of geotextile (F) required.
The bottom, top and sides of the bed must be covered
with a non-woven geotextile (filter fabric) that meets
AASHTO M288 Class 2 requirements. The area of the
sidewalls must be calculated and a 24" (600  mm) over-
lap must be included for all seams. Geotextiles typically
come in 15 foot (4.57 m) wide rolls.

TABLE 15 – Amount of Stone Per Chamber/End Cap

NOTE: Assumes 9” (230 mm) row spacing, 40% stone porosity, 
12” (300 mm) stone above and includes the bare chamber/end cap
volume. End cap volume assumes 12” (300 mm) stone perimeter.

TABLE 14 – Storage Volume Per Chamber/End Cap ft3 (m3)

Bare                  Chamber/End Cap and Stone 
Unit Volume — Stone Foundation

Storage          Depth in. (mm) 

MC-4500 ft3 (m3) 9" (230 mm) 12" (300 mm) 15" (375 mm) 18" (450 mm) 

Chamber 106.5 (3.01) 162.6 (4.60) 166.3 (4.71) 169.9 (4.81) 173.6 (4.91)

End Cap 35.7 (1.01) 108.7 (3.08) 111.9 (3.17) 115.2 (3.26) 118.4 (3.35)

NOTE: Assumes 12" (300 mm) of stone above, 9" (230 mm) row 
spacing, and 12" (300 mm) of perimeter stone in front of end caps.

ENGLISH 
Stone Foundation Depth

tons (yds3) 9" 12" 15" 18"

MC-4500 7.4 (5.2) 7.8 (5.5) 8.3 (5.9) 8.8 (6.2)

End Cap 9.6 (6.8) 10.0 (7.1) 10.4 (7.4) 10.9 (7.7)

METRIC kg (m3) 230 mm 300 mm 375 mm 450 mm
MC-4500 6681 (4.0) 7117 (4.2) 7552 (4.5) 7987 (4.7)

End Cap 8691 (5.2) 9075 (5.4) 9460 (5.6) 9845 (5.9)

TABLE 16 – Volume of Excavation Per Chamber/End Cap in yd3 (m3)

NOTE: Assumes 9" (230 mm) of separation between chamber rows,
12" (300 mm) of perimeter in front of end caps, and 24" (600 mm) of
cover. The volume of excavation will vary as the depth of cover increases.

Stone Foundation Depth

9" (230 mm) 12" (300 mm) 15" (375 mm) 18" (450 mm)

MC-4500 10.5 (8.0) 10.8 (8.3) 11.2 (8.5) 11.5 (8.8)

End Cap 9.3 (7.1) 9.6 (7.3) 9.9 (7.6) 10.2 (7.8)



MC-3500 STORMWATER CHAMBER SPECIFICATIONS:

1. Chambers shall be StormTech MC-3500 or
approved equal.

2. Chambers shall be made from virgin, impact-
modified polypropylene copolymers. 

3. Chamber rows shall provide continuous, unobstructed
internal space with no internal panels that would
impede flow.

4. The structural design of the chambers, the structural
backfill and the installation requirements shall ensure
that the load factors specified in the AASHTO LRFD
Bridge Design Specifications, Section 12.12 are met
for: 1) long-duration dead loads and 2) short-duration
live loads, based on the AASHTO Design Truck 
with consideration for impact and multiple vehicle
presences.

5. Chambers shall meet the requirements of ASTM F
2418, “Standard Specification for Polypropylene (PP)
Corrugated Wall Stormwater Collection Chambers.”

6. Chambers shall conform to the requirements of
ASTM F 2787, “Standard Practice for Structural
Design of Thermoplastic Corrugated Wall
Stormwater Collection Chambers.”

7. Only chambers that are approved by the engineer
will be allowed. The contractor shall submit (3 sets)
of the following to the engineer for approval before
delivering chambers to the project site:

• A structural evaluation by a registered structural
engineer that demonstrates that the load factors
specified in the AASHTO LRFD Bridge Design
Specifications, Section 12.12 are met. The 50-
year creep modulus data specified in ASTM F
2418 must be used as part of the AASHTO
structural evaluation to verify long-term
performance.

• Structural cross section detail on which the
structural cross section is based.

8. The installation of chambers shall be in accordance
with the manufacturer’s latest Construction Guide.

Figure 16 – MC-3500 Structural Cross Section Detail – (not to scale)

       

Detail drawings available in Cad Rev.2000 format at www.stormtech.com.

Call StormTech at 860.529.8188 or 888.892.2694 or visit our website at www.stormtech.com for technical and product information. 22
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7.0 Structural Cross Sections and Specifications

MC-4500 STORMWATER CHAMBER SPECIFICATIONS:

1. Chambers shall be StormTech MC-4500 or
approved equal

2. Chambers shall be made from virgin, impact-
modified polypropylene copolymers.

3. Chamber rows shall provide continuous, unobstructed
internal space with no internal panels that would
impede flow.

4. The structural design of the chambers, the structural
backfill and the installation requirements shall
ensure that the load factors specified in the AASHTO
LRFD Bridge Design Specifications, Section 12.12
are met for: 1) long-duration dead loads and 2)
short duration live loads, based on the AASHTO 
Design Truck with consideration for impact and 
multiple vehicle presences.

5. Chambers shall meet the requirements of ASTM F
2418, “Standard Specification for Polypropylene (PP)
Corrugated Wall Stormwater Collection Chambers.”

6. Chambers shall conform to the requirements of
ASTM F 2787, “Standard Practice for Structural
Design of Thermoplastic Corrugated Wall
Stormwater Collection Chambers.”

7. Only chambers that are approved by the engineer
will be allowed. The contractor shall submit (3 sets)
of the following to the engineer for approval before
delivering chambers to the project site:

• A structural evaluation by a registered structural
engineer that demonstrates that the load factors
specified in the AASHTO LRFD Bridge Design
Specifications, Section 12.12 are met. The 50-
year creep modulus data specified in ASTM F
2418 must be used as part of the AASHTO
structural evaluation to verify long-term
performance.

• Structural cross section detail on which the
structural cross section is based.

8. The installation of chambers shall be in accordance

Figure 16 – MC-4500 Structural Cross Section Detail – (not to scale)

Detail drawings available in Cad Rev.2000 format at www.stormtech.com.
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8.0 General Notes

1. StormTech (“StormTech”) requires installing 
contractors to use and understand the latest
StormTech MC-3500 and MC-4500 Construction
Guide prior to beginning system installation. 

2. StormTech offers installation consultations to
installing contractors. Contact our Technical
Service Department or local StormTech represen-
tative at least 30 days prior to system installation
to arrange a pre-installation consultation. Our 
representatives can then answer questions or
address comments on the StormTech chamber
system and inform the Installing contractor of the
minimum installation requirements before begin-
ning the system’s construction. Call 860-529-8188
to speak to a Technical Service Representative or
visit www.stormtech.com to receive a copy of our
Construction Guide.

3. StormTech requirements for systems with pavement
design (asphalt, concrete pavers, etc.): Minimum
cover is 24” (600 mm) not including pavement;
MC-3500 maximum cover is 8.0’ (1.98 m) and 
MC-4500 maximum cover is 7.0’ (2.43 m) both
including pavement.  For designs with cover
depths deeper than these maximums, please con-
tact Stormtech. For installations that do not
include pavement, where rutting from vehicles
may occur, minimum required cover is increased
to 30” (762 mm).

4. The contractor must report any discrepancies with
the bearing capacity of the subgrade materials to
the design engineer. 

5. AASHTO M288 Class 2 non-woven geotextile
(ADS601 or equal) (filter fabric) must be used as
indicated in the project plans.

6. Stone placement between chamber rows and
around perimeter must follow instructions as 
indicated in the most current version of StormTech
MC-3500 / MC-4500 Construction Guide.

7. Backfilling over the chambers must follow require-
ments as indicated in the most current version of
StormTech MC-3500 / MC-4500 Construction
Guide. 

8. The contractor must refer to StormTech MC-3500 /
MC-4500 Construction Guide for a Table of
Acceptable Vehicle Loads at various depths of
cover. This information is also available at the
StormTech website: www.stormtech.com. The con-
tractor is responsible for preventing vehicles that
exceed StormTech requirements from traveling
across or parking over the stormwater system.
Temporary fencing, warning tape and appropriate-
ly located signs are commonly used to prevent
unauthorized vehicles from entering sensitive con-
struction areas.

9. The contractor must apply erosion and sediment
control measures to protect the stormwater system
during all phases of site construction per local
codes and design engineer’s specifications.

10. STORMTECH PRODUCT WARRANTY IS LIMITED.
Contact StormTech for warranty information.
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9.0 Inspection and Maintenance

9.1 ISOLATOR ROW INSPECTION
Regular inspection and maintenance are essential to assure
a properly functioning stormwater system. Inspec  tion is
easily accomplished through the manhole or optional
inspection ports of an Isolator Row. Please follow local
and OSHA rules for a confined space entry. 

Inspection ports can allow inspection to be accomplished
completely from the surface without the need for a con-
fined space entry. Inspection ports provide visual access
to the system with the use of a flashlight. A stadia rod
may be inserted to determine the depth of sediment. 
If upon visual inspection it is found that sediment has
accumulated to an average depth exceeding 3" (76 mm),
cleanout is required.

A StormTech Isolator Row should initially be inspected
immediately after completion of the site’s construction.
While every effort should be made to prevent sediment
from entering the system during construction, it is during
this time that excess amounts of sediments are most
likely to enter any stormwater system. Inspection and
maintenance, if necessary, should be performed prior 
to passing responsibility over to the site’s owner. Once 
in normal service, a StormTech Isolator Row should be
inspected bi-annually until an understanding of the sites
characteristics is developed. The site’s maintenance
manager can then revise the inspection schedule based
on experience or local requirements.

9.2 ISOLATOR ROW MAINTENANCE
JetVac maintenance is recommended if sediment has
been collected to an average depth of 3" (76 mm)  inside
the Isolator Row. More frequent maintenance may be
required to maintain minimum flow rates through the
Isolator Row. The JetVac process utilizes a high pressure
water nozzle to propel itself down the Isolator Row while
scouring and suspending sediments. As the nozzle is
retrieved, a wave of suspended sediments is flushed back
into the manhole for vacuuming. Most sewer and pipe
maintenance companies have vacuum/ JetVac combi-
nation vehicles. Fixed nozzles designed for culverts or
large dia meter pipe cleaning are preferable. Rear facing
jets with an effective spread of at least 45" (1143 mm)
are best. The JetVac process shall only be performed 
on StormTech Rows that have AASHTO class 1 woven
geotextile over their foundation stone (ADS 315WTM or
equal).

Looking down the Isolator Row.

A typical JetVac truck. (This is not a StormTech product.)

Examples of culvert cleaning nozzles appropriate for Isolator Row
maintenance. (These are not StormTech products.)
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A Family of Products and Services for the 
Stormwater Industry:

• MC-3500 and MC-4500 Chambers and End Caps
• SC-310 and SC-740 Chambers and End Caps
• DC-780 Chambers and End Caps
• Fabricated End Caps
• Fabricated Manifold Fittings
• Patented Isolator Row for Maintenance and Water Quality
• Chamber Separation Spacers

• In-House System Layout Assistance
• On-Site Educational Seminars 
• Worldwide Technical Sales Group
• Centralized Product Applications Department
• Research and Development Team
• Technical Literature, O&M Manuals and Detailed 

CAD drawings all downloadable via our Web Site

StormTech provides state of the art products and services that meet or exceed industry performance standards and 
expectations. We offer designers, regulators, owners and contractors the highest quality products and services for 

stormwater management that “Saves Valuable Land and Protects Water Resources.”

Please contact one of our inside project application professionals or Engineered Product Managers (EPMs) to discuss your particular
application. A wide variety of technical support material is available in print, electronic media or from our website at www.stormtech.com. 
For any questions, please call StormTech at 888-892-2694. 
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City of San Marcos PDP SWQMP 
PDP SWQMP Preparation Date: 05/1/2018 

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: 

Structural BMP(s) with ID numbers matching Form I‐6 Summary of PDP Structural BMPs 
The grading and drainage design shown on the plans must be consistent with the delineation of DMAs 
shown on the DMA exhibit 
Details and specifications for construction of structural BMP(s) 
Signage indicating the location and boundary of structural BMP(s) as required by the [City Engineer] 
How to access the structural BMP(s) to inspect and perform maintenance 
Features that are provided to facilitate inspection (e.g., observation ports, cleanouts, silt posts, or other 
features that allow the inspector to view necessary components of the structural BMP and compare to 
maintenance thresholds) 
Manufacturer and part number for proprietary parts of structural BMP(s) when applicable 
Maintenance thresholds specific to the structural BMP(s), with a location‐specific frame of reference 
(e.g., level of accumulated materials that triggers removal of the materials, to be identified based on 
viewing marks on silt posts or measured with a survey rod with respect to a fixed benchmark within the 
BMP) 
Recommended equipment to perform maintenance 
When applicable, necessary special training or certification requirements for inspection and 
maintenance personnel such as confined space entry or hazardous waste management 
Include landscaping plan sheets showing vegetation requirements for vegetated structural BMP(s) 
All BMPs must be fully dimensioned on the plans 
When proprietary BMPs are used, site‐specific cross section with outflow, inflow, and model number 
shall be provided. Photocopies of general brochures are not acceptable. 
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