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A Brief Introduction 

This Project‐Specific WQMP Template for the Santa Ana Region has been prepared to help guide you in 
documenting  compliance  for  your  project.  Because  this  document  has  been  designed  to  specifically 
document compliance, you will need to utilize the WQMP Guidance Document as your “how‐to” manual 
to help guide you  through  this process. Both  the Template and Guidance Document go hand‐in‐hand, 
and will help facilitate a well prepared Project‐Specific WQMP. Below is a flowchart for the layout of this 
Template that will provide the steps required to document compliance.  
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Section A: Project and Site Information  

PROJECT INFORMATION 

Type of Project:  Industrial 

Planning Area:  850,829 SF (~19.6 Acres)

Community Name:  Moreno Vogel Valley Industrial

Development Name:  Moreno Valley Vogel Industrial

The  project  is  a  new  development  of  an  industrial  warehouse  facility  located  at  the 

southwest corner of Indian Street and Grove View Road, in the City of Moreno Valley. The 

proposed building  is  approximately  446,350  square  feet  in  size  on  approximately  19.6 

acres of an undeveloped land. New curb, gutter and commercial driveway entrances will 

be  installed  along  Indian  Street.  The  existing  site  is  vacant  and  slopes  gently  from 

northwest  to  southeast.      Runoff  is  collected  in  a  headwall  along  Indian  Street  and 

conveyed to the Perris Valley Channel via the Indian Street storm drain. 

PROJECT LOCATION 

Latitude & Longitude (DMS):  33°51'42.76"N & 117°14'13.48"W

Project Watershed and Sub‐Watershed: Santa Ana Watershed & San Jacinto Watershed

APN(s): APN: 316‐210‐19, 20, 57 and 77 

Map Book and Page No.: Thomas Bros. Map, Page 747

PROJECT CHARACTERISTICS 

Proposed or Potential Land Use(s)  Industrial

Proposed or Potential SIC Code(s)  4225 

Area of Impervious Project Footprint (SF)  743,934

Total Area of proposed Impervious Surfaces within the Project Limits (SF)/or Replacement  743,934

Does the project consist of offsite road improvements?  Y  N

Does the project propose to construct unpaved roads?  Y  N

Is the project part of a larger common plan of development (phased project)?  Y  N

EXISTING SITE CHARACTERISTICS 

Total area of existing Impervious Surfaces within the project limits (SF) 0 

Is the project located within any MSHCP Criteria Cell? (see next page)  Y  N

If so, identify the Cell number:  N/A 

Are there any natural hydrologic features on the project site?  Y  N

Is a Geotechnical Report attached?   Y  N

If no Geotech. Report, list the NRCS soils type(s) present on the site (A, B, C and/or D) N/A 

What is the Water Quality Design Storm Depth for the project? 0.63" 

A.1 Maps and Site Plans 
When completing your Project‐Specific WQMP,  include a map of  the  local vicinity and existing  site.  In addition, 
include all grading, drainage,  landscape/plant palette and other pertinent construction plans  in Appendix 2. At a 
minimum, your WQMP Site Plan should include the following: 

 Drainage Management Areas 

 Proposed Structural BMPs 

 Drainage Path 

 Drainage Infrastructure, Inlets, Overflows 

 Source Control BMPs 

 Buildings, Roof Lines, Downspouts 

 Impervious Surfaces 

 Standard Labeling 



3/29/2016 RCA MSHCP Information App

http://wrcrca.maps.arcgis.com/apps/webappviewer/index.html?id=2ba3285ccc8841ed978d2d825e74c5fa 1/1

600ft

 Find address or APN

RCA MSHCP Information App with Web AppBuilder for ArcGIS

+
–

 

APN: 316210057

APN 316210057
Site Address 0

0
Tract 0
Acreage 4.77
Old APN Previous APN 316210021
Roughstep 3
HMU SAN JACINTO
AP Subunit
Cellgroup Not in a Cellgroup
Criteria Cell Not in a Criteria Cell

Conservation Description
SURVEY AREAS

Zoom to

http://www.wrc-rca.org/GIS_Online_Mapping/MSHCP_docs/AreaPlans/MSHCP%20%20Criteria%20Table.pdf
javascript:void(0);
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Use your discretion on whether or not you may need to create multiple sheets or can appropriately accommodate 
these  features on one or  two  sheets. Keep  in mind  that  the Co‐Permittee plan  reviewer must be able  to easily 
analyze your project utilizing this template and its associated site plans and maps.  

A.2 Identify Receiving Waters 
Using Table A.1 below,  list  in order of upstream to downstream, the receiving waters that the project 
site  is  tributary  to. Continue  to  fill each  row with  the Receiving Water’s 303(d)  listed  impairments  (if 
any), designated beneficial uses, and proximity,  if any,  to a RARE beneficial use.  Include a map of  the 
receiving waters in Appendix 1.  

 
Table A.1 Identification of Receiving Waters 

Receiving Waters  EPA Approved 303(d) List Impairments 
Designated  
Beneficial Uses 

Proximity  to 
RARE  
Beneficial 
Use 

San  Jacinto  River  Reach  3, 

HU#802.11 
NONE 

AGR, GWR, REC1, REC2, 

WARM, WILD 

Not  designated 

as RARE 

Canyon  Lake  (Railroad  Canyon 

Reservoir), HU#802.11, 802.12 
Nutrients, Pathogens 

MUN, AGR, GWR, REC1, 

REC2, WARM, WILD 

Not  designated 

as RARE 

San  Jacinto  River  Reach  1, 

HU#802.32,802.31 
NONE 

MUN, AGR, GWR, REC1, 

REC2, WARM, WILD 

Not  designated 

as RARE 

Lake Elsinore HU#802.31 
Nutrients,  Organic  Enrichment/Low  Dissolved 
Oxygen,  PCB's,  Sedimentation/Siltation,  Unknown 

Toxicity 

MUN,  REC1,  REC2, 

WARM, WILD 

Not  designated 

as RARE 

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

Agency  Permit Required 

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

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

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

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

Statewide Construction General Permit Coverage   Y   N 

Statewide Industrial General Permit Coverage   Y   N 

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

Other (please list in the space below as required) 

City of Moreno Valley Building & Grading Permits 

Riverside County FCD – Connection Permit to public storm drain in Indian Street 

 Y   N 

 

If yes is answered to any of the questions above, the Co‐Permittee may require proof of approval/coverage from 
those agencies as applicable including documentation of any associated requirements that may affect this Project‐
Specific WQMP. 
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Section B: Optimize Site Utilization (LID Principles) 

Review of the information collected in Section ‘A’ will aid in identifying the principal constraints on site 
design and selection of LID BMPs as well as opportunities to reduce imperviousness and incorporate LID 
Principles  into  the  site  and  landscape design.    For example, constraints might  include  impermeable 
soils,  high  groundwater,  groundwater  pollution  or  contaminated  soils,  steep  slopes,  geotechnical 
instability,  high‐intensity  land  use,  heavy  pedestrian  or  vehicular  traffic,  utility  locations  or  safety 
concerns.  Opportunities might include existing natural areas, low areas, oddly configured or otherwise 
unbuildable parcels, easements and  landscape amenities  including open space and buffers  (which can 
double as  locations  for bioretention BMPs), and differences  in elevation  (which can provide hydraulic 
head).    Prepare  a  brief  narrative  for  each  of  the  site  optimization  strategies  described  below.    This 
narrative will help you as you proceed with your LID design and explain your design decisions to others.  

The 2010 Santa Ana MS4 Permit further requires that LID Retention BMPs (Infiltration Only or Harvest 
and Use) be used unless it can be shown that those BMPs are infeasible.  Therefore, it is important that 
your  narrative  identify  and  justify  if  there  are  any  constraints  that would  prevent  the  use  of  those 
categories of LID BMPs.   Similarly, you should also note opportunities  that exist which will be utilized 
during project design.   Upon completion of  identifying Constraints and Opportunities,  include these on 
your WQMP Site plan in Appendix 1. 

Site Optimization 

The following questions are based upon Section 3.2 of the WQMP Guidance Document. Review of the 
WQMP Guidance Document will help you determine how best to optimize your site and subsequently 
identify opportunities and/or constraints, and document compliance. 

Did you identify and preserve existing drainage patterns? If so, how? If not, why? 

Yes. The site mimics the existing topography by draining from northwest to southeast. 

Did you identify and protect existing vegetation? If so, how? If not, why? 

No.  The  site  has  no  existing  vegetation  to  protect.    The  planting  of  new  vegetation  will  be  occur 
throughout the site. 

Did you identify and preserve natural infiltration capacity? If so, how? If not, why? 

Yes.   Natural  infiltration capacity was  identified by the soil (infiltration) report, however  it  is below the 
minimum rate. 

Did you identify and minimize impervious area? If so, how? If not, why? 

No. The developer has chosen to maximize the building and parking footprint. 

Did you identify and disperse runoff to adjacent pervious areas? If so, how? If not, why? 

Yes. Runoff will be directed to proposed bioretention basins 1, 2, & 3 on the east and southeast corner of 
the project site.   
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Section C: Delineate  Drainage  Management  Areas 
(DMAs) 

Utilizing the procedure in Section 3.3 of the WQMP Guidance Document which discusses the methods of 
delineating  and  mapping  your  project  site  into  individual  DMAs,  complete  Table  C.1  below  to 
appropriately categorize the types of classification (e.g., Type A, Type B, etc.) per DMA for your project 
site. Upon  completion of  this  table,  this  information will  then be used  to populate  and  tabulate  the 
corresponding tables for their respective DMA classifications. 

Table C.1 DMA Classifications 

DMA Name or ID  Surface Type(s)1  Area (Sq. Ft.)  DMA Type 

DMA A  Mixed Surface Types  358,418  D 

DMA B  Mixed Surface Types  492,411  D 

       

       
1Reference Table 2‐1 in the WQMP Guidance Document to populate this column 

Table C.2 Type ‘A’, Self‐Treating Areas (N/A) 

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

 

 

 

 

 

Table C.3 Type ‘B’, Self‐Retaining Areas (N/A) 

Self‐Retaining Area 
Type ‘C’ DMAs that are draining to the Self‐Retaining 

Area 

DMA 

Name/ ID 
Post‐project  
surface type 

Area 
(square 
feet) 

Storm 

Depth 
(inches) 

DMA Name / 
ID 

[C] from Table C.4 
= 

Required Retention Depth 
(inches) 

[A]  [B]  [C]  [D] 
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Table C.4 Type ‘C’, Areas that Drain to Self‐Retaining Areas (N/A) 

DMA  Receiving Self‐Retaining DMA 

D
M
A
 N
am

e/
 ID

 

A
re
a 
 

(s
q
u
ar
e 
fe
et
) 

P
o
st
‐p
ro
je
ct
  

su
rf
ac
e 
ty
p
e 

R
u
n
o
ff
 

fa
ct
o
r 

Product 

DMA name /ID 

Area (square 
feet)  Ratio 

[A]  [B]  [C] = [A] x [B] [D]  [C]/[D] 

               

               

               

               

 

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

DMA Name or ID  BMP Name or ID 

DMA A  Bioretention Basin 1 & 2 (Basins are linked by a 18” RCP)

DMA B  Bioretention Basin 3

 

 

 
Note: More than one drainage management area can drain to a single LID BMP, however, one 
drainage management area may not drain to more than one BMP. 
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Section D: Implement LID BMPs 

D.1 Infiltration Applicability  

Is  there  an  approved  downstream  ‘Highest  and  Best  Use’  for  stormwater  runoff  (see  discussion  in 
Chapter 2.4.4 of the WQMP Guidance Document for further details)?    Y  N 

If  yes has been  checked,  Infiltration BMPs  shall not be used  for  the  site.  If no,  continue working  through  this 
section to implement your LID BMPs. It is recommended that you contact your Co‐Permittee to verify whether or 
not your project discharges to an approved downstream ‘Highest and Best Use’ feature. 

 

Geotechnical Report 

A Geotechnical Report or Phase I Environmental Site Assessment may be required by the Copermittee to 
confirm present and past site characteristics that may affect the use of Infiltration BMPs. In addition, the 
Co‐Permittee, at their discretion, may not require a geotechnical report for small projects as described 
in Chapter 2 of the WQMP Guidance Document. If a geotechnical report has been prepared, include it in 
Appendix 3.  In addition,  if a Phase  I Environmental  Site Assessment has been prepared,  include  it  in 
Appendix 4. 

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

Infiltration Feasibility 

Table D.1 below  is meant  to provide  a  simple means of  assessing which DMAs on  your  site  support 
Infiltration  BMPs  and  is  discussed  in  the  WQMP  Guidance  Document  in  Chapter  2.4.5.  Check  the 
appropriate  box  for  each  question  and  then  list  affected  DMAs  as  applicable.  If  additional  space  is 
needed, add a row below the corresponding answer.  

Table D.1 Infiltration Feasibility 

Does the project site…  YES  NO 

…have any DMAs with a seasonal high groundwater mark shallower than 10 feet?    X 

          If Yes, list affected DMAs:     

…have any DMAs located within 100 feet of a water supply well?    X 

          If Yes, list affected DMAs:     

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

  X 

          If Yes, list affected DMAs:     

…have measured in‐situ infiltration rates of less than 1.6 inches / hour?  X   

          If Yes, list affected DMAs:  DMA A & 
B 

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

  X 

          If Yes, list affected DMAs:     

…geotechnical report identify other site‐specific factors that would preclude effective and safe infiltration?    X 

          Describe here:      

If you answered “Yes” to any of the questions above for any DMA, Infiltration BMPs should not be used for those 
DMAs and you should proceed to the assessment for Harvest and Use below. 
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D.2 Harvest and Use Assessment 
Please check what applies: 

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

☐Downstream water rights may be impacted by Harvest and Use as approved by the Regional 
Board (verify with the Copermittee).  

☐The Design Capture Volume will be addressed using  Infiltration Only BMPs.  In  such a  case, 
Harvest and Use BMPs are still encouraged, but  it would not be required  if the Design Capture 
Volume will be infiltrated or evapotranspired.  

If any of the above boxes have been checked, Harvest and Use BMPs need not be assessed for the site. If neither of 
the above criteria applies, follow the steps below to assess the feasibility of irrigation use, toilet use and other non‐
potable uses (e.g., industrial use). 

 

Irrigation Use Feasibility 

Complete the following steps to determine the feasibility of harvesting stormwater runoff for Irrigation Use BMPs 
on your site: 

Step 1:  Identify the total area of irrigated landscape on the site, and the type of landscaping used. 

  Total Area of Irrigated Landscape: Insert Area (Acres) 

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

Step 2:  Identify the planned total of all  impervious areas on the proposed project from which runoff 
might be  feasibly captured and  stored  for  irrigation use. Depending on  the configuration of 
buildings and other  impervious areas on  the  site, you may  consider  the  site as a whole, or 
parts  of  the  site,  to  evaluate  reasonable  scenarios  for  capturing  and  storing  runoff  and 
directing the stored runoff to the potential use(s) identified in Step 1 above.  

  Total Area of Impervious Surfaces: Insert Area (Acres) 

Step 3:  Cross  reference  the  Design  Storm  depth  for  the  project  site  (see  Exhibit  A  of  the WQMP 
Guidance  Document)  with  the  left  column  of  Table  2‐3  in  Chapter  2  to  determine  the 
minimum area of Effective Irrigated Area per Tributary Impervious Area (EIATIA). 

  Enter your EIATIA factor: EIATIA Factor 

Step 4:  Multiply the unit value obtained from Step 3 by the total of  impervious areas from Step 2 to 
develop the minimum irrigated area that would be required.  

  Minimum required irrigated area: Insert Area (Acres) 

Step 5:  Determine  if  harvesting  stormwater  runoff  for  irrigation  use  is  feasible  for  the  project  by 
comparing  the  total area of  irrigated  landscape  (Step 1)  to  the minimum  required  irrigated 
area (Step 4). 

 

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

Insert Area (Acres)  Insert Area (Acres) 
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Toilet Use Feasibility 

Complete the following steps to determine the feasibility of harvesting stormwater runoff for toilet flushing uses 
on your site: 

Step 1:  Identify the projected total number of daily toilet users during the wet season, and account 
for any periodic shut downs or other lapses in occupancy: 

  Projected Number of Daily Toilet Users: Number of daily Toilet Users 

  Project Type: Enter 'Residential', 'Commercial', 'Industrial' or 'Schools' 

Step 2:  Identify the planned total of all  impervious areas on the proposed project from which runoff 
might  be  feasibly  captured  and  stored  for  toilet  use.    Depending  on  the  configuration  of 
buildings and other  impervious areas on  the  site, you may  consider  the  site as a whole, or 
parts  of  the  site,  to  evaluate  reasonable  scenarios  for  capturing  and  storing  runoff  and 
directing the stored runoff to the potential use(s) identified in Step 1 above.  

  Total Area of Impervious Surfaces: Insert Area (Acres) 

Step 3:  Enter the Design Storm depth for the project site (see Exhibit A) into the left column of Table 
2‐1  in Chapter 2 to determine the minimum number or toilet users per tributary  impervious 
acre (TUTIA). 

  Enter your TUTIA factor: TUTIA Factor 

Step 4:  Multiply the unit value obtained from Step 3 by the total of  impervious areas from Step 2 to 
develop the minimum number of toilet users that would be required.  

  Minimum number of toilet users: Required number of toilet users 

Step 5:  Determine if harvesting stormwater runoff for toilet flushing use is feasible for the project by 
comparing  the Number  of Daily  Toilet Users  (Step  1)  to  the minimum  required  number  of 
toilet users (Step 4). 

 

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

Insert Area (Acres)  Insert Area (Acres) 

 

Other Non‐Potable Use Feasibility 

Are  there other non‐potable uses  for  stormwater  runoff on  the  site  (e.g.  industrial use)?  See Chapter 2 of  the 
Guidance for further information.  If yes, describe below. If no, write N/A. 

Insert text here describing how each included Site Design BMP will be implemented. 

Step 1:  Identify the projected average daily non‐potable demand,  in gallons per day, during the wet 
season and accounting for any periodic shut downs or other lapses in occupancy or operation. 

  Average Daily Demand: Projected Average Daily Use (gpd) 

Step 2:  Identify the planned total of all  impervious areas on the proposed project from which runoff 
might be  feasibly captured and stored  for the  identified non‐potable use. Depending on the 
configuration of buildings and other impervious areas on the site, you may consider the site as 
a whole, or parts of the site, to evaluate reasonable scenarios for capturing and storing runoff 
and directing the stored runoff to the potential use(s) identified in Step 1 above.  

  Total Area of Impervious Surfaces: Insert Area (Acres) 
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Step 3:  Enter the Design Storm depth for the project site (see Exhibit A) into the left column of Table 
2‐3  in  Chapter  2    to  determine  the minimum  demand  for  non‐potable  uses  per  tributary 
impervious acre. 

  Enter the factor from Table 2‐3: Enter Value 

Step 4:  Multiply the unit value obtained from Step 4 by the total of  impervious areas from Step 3 to 
develop the minimum number of gallons per day of non‐potable use that would be required.  

  Minimum required use: Minimum use required (gpd) 

Step 5:  Determine if harvesting stormwater runoff for other non‐potable use is feasible for the project 
by comparing the Number of Daily Toilet Users (Step 1) to the minimum required number of 
toilet users (Step 4). 

 

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

Minimum use required (gpd)  Projected Average Daily Use (gpd) 

 

If  Irrigation, Toilet and Other Use  feasibility anticipated demands are  less  than  the applicable minimum values, 
Harvest  and Use BMPs  are not  required  and  you  should proceed  to utilize  LID Bioretention  and Biotreatment, 
unless a site‐specific analysis has been completed that demonstrates technical infeasibility as noted in D.3 below. 

 

D.3 Bioretention and Biotreatment Assessment 
Other LID Bioretention and Biotreatment BMPs as described  in Chapter 2.4.7 of the WQMP Guidance Document 
are feasible on nearly all development sites with sufficient advance planning. 

Select one of the following: 

☐  LID Bioretention/Biotreatment BMPs will be used  for  some  or  all DMAs  of  the project  as 
noted  below  in  Section D.4  (note  the  requirements  of  Section  3.4.2  in  the WQMP Guidance 
Document). 

☐  A  site‐specific  analysis  demonstrating  the  technical  infeasibility  of  all  LID  BMPs  has  been 
performed and  is  included  in Appendix 5.  If you plan  to submit an analysis demonstrating  the 
technical  infeasibility  of  LID BMPs,  request  a  pre‐submittal meeting with  the  Copermittee  to 
discuss this option.  Proceed to Section E to document your alternative compliance measures. 
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D.4 Feasibility Assessment Summaries 
From the Infiltration, Harvest and Use, Bioretention and Biotreatment Sections above, complete Table D.2 below 
to summarize which LID BMPs are technically feasible, and which are not, based upon the established hierarchy. 

 
Table D.2 LID Prioritization Summary Matrix 

DMA 
Name/ID 

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

DMA A           

DMA B           

           

           

           

           

 

For those DMAs where LID BMPs are not feasible, provide a brief narrative below summarizing why they 
are  not  feasible,  include  your  technical  infeasibility  criteria  in Appendix  5,  and  proceed  to  Section  E 
below to document Alternative Compliance measures for those DMAs. Recall that each proposed DMA 
must pass through the LID BMP hierarchy before alternative compliance measures may be considered. 

 

Base on the information provided in Section D, bioretention LID BMP will be utilized for the entire site.   

1.  According  to  the  Riverside  County  WQMP  Guidance  (attached  in  the  next  page)  and  the  Soil 

Infiltration Study by NorCal Engineering  (see Appendix 3),  the recommended  infiltration design rate  is 

0.5 in/hr (<1.6 in/hr), therefore these DMAs are not feasible for Infiltration BMP.   

2. Reclaimed water will be used for the non‐potable water demands for the project; therefore, Harvest 

and Use is not a required BMP. 

3.  Design  infiltration  rate  is  0.5  in/hr which  is  less  than  1.6  in/hr  but more  than  0.3  in/hr,  so  use 

Bioretention BMP. 

See Appendix 1 Post‐Construction BMP Site Map for bioretention basin detail. 
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D.5 LID BMP Sizing  
Each  LID BMP must be designed  to  ensure  that  the Design Capture Volume will be  addressed by  the  selected 
BMPs. First, calculate the Design Capture Volume for each LID BMP using the VBMP worksheet in Appendix F of the 
LID BMP Design Handbook. Second, design the LID BMP to meet the required VBMP using a method approved by the 
Copermittee. Utilize the worksheets found in the LID BMP Design Handbook or consult with your Copermittee to 
assist you  in correctly sizing your LID BMPs. Complete Table D.3 below to document the Design Capture Volume 
and the Proposed Volume for each LID BMP. Provide the completed design procedure sheets for each LID BMP in 
Appendix 6. You may add additional rows to the table below as needed. 

 
Table D.3 DCV Calculations for LID BMPs 

DMA 
Type/ID 

DMA 
Area 
(square 
feet) 

Post‐
Project 
Surface 
Type 

Effective 
Impervious 
Fraction, If 

DMA 
Runoff 
Factor 

DMA 
Areas  x 
Runoff 
Factor 

Enter BMP Name / Identifier Here 

 
  [A]    [B]  [C] [A] x [C] 

         

Design 
Storm 
Depth 
(in) 

Design  Capture 

Volume,  VBMP 
(cubic feet) 

Proposed 
Volume 
on  Plans 
(cubic 
feet) 

DMA A  358,418  Mixed 
Surface 
Types 

0.88 0.70  251,535 

DMA B  492,411  Mixed 
Surface 
Types 

0.87 0.69  338,776 

         

         

                 

  AT = Σ[A]   850,829 
Σ=  [D] 
590,311 

[E] 
0.63   

30,991 

[G] 
 
32,272 

[B], [C] is obtained as described in Section 2.3.1 of the WQMP Guidance Document 

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

[G] is obtained from a design procedure sheet, such as in LID BMP Design Handbook and placed in Appendix 6 
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Section E: Alternative Compliance (LID Waiver Program) 

LID BMPs are expected  to be  feasible on virtually all projects. Where LID BMPs have been demonstrated  to be 
infeasible  as  documented  in  Section  D,  other  Treatment  Control  BMPs must  be  used  (subject  to  LID  waiver 
approval by the Copermittee). Check one of the following Boxes: 

☐ LID Principles and LID BMPs have been  incorporated  into the site design to fully address all Drainage 
Management  Areas.  No  alternative  compliance measures  are  required  for  this  project  and  thus  this 
Section is not required to be completed. 

- Or    ‐ 

☐ The following Drainage Management Areas are unable to be addressed using LID BMPs. A site‐specific 
analysis demonstrating  technical  infeasibility of  LID BMPs has been approved by  the Co‐Permittee and 
included  in Appendix 5. Additionally, no downstream regional and/or sub‐regional LID BMPs exist or are 
available for use by the project. The following alternative compliance measures on the following pages are 
being implemented to ensure that any pollutant loads expected to be discharged by not incorporating LID 
BMPs, are fully mitigated. 
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E.1 Identify Pollutants of Concern 
Utilizing Table A.1  from  Section A above which noted  your project’s  receiving waters  and  their  associated EPA 
approved  303(d)  listed  impairments,  cross  reference  this  information  with  that  of  your  selected  Priority 
Development Project Category  in Table E.1 below.  If the  identified General Pollutant Categories are the same as 
those  listed  for your receiving waters, then these will be your Pollutants of Concern and the appropriate box or 
boxes  will  be  checked  on  the  last  row.    The  purpose  of  this  is  to  document  compliance  and  to  help  you 
appropriately plan for mitigating your Pollutants of Concern in lieu of implementing LID BMPs. 

 
Table E.1 Potential Pollutants by Land Use Type 

Priority Development 
Project Categories and/or 
Project Features (check those 
that apply) 

General Pollutant Categories 

Bacterial 
Indicators 

Metals Nutrients Pesticides 
Toxic 
Organic 
Compounds 

Sediments 
Trash & 
Debris 

Oil & 
Grease 

 
Detached Residential 
Development  

P N P P N P P P 

 
Attached Residential 
Development  

P N P P N P P P(2) 

 
Commercial/Industrial 
Development 

P(3) P P(1) P(1) P(5) P(1) P P 

 
Automotive Repair 
Shops 

N P N N P(4, 5) N P P 

 
Restaurants  
(>5,000 ft2) 

P N N N N N P P 

 
Hillside Development  
(>5,000 ft2) 

P N P P N P P P 

 
Parking Lots  
(>5,000 ft2) 

P(6) P P(1) P(1) P(4) P(1) P P 

 Retail Gasoline Outlets N P N N P N P P 

Project Priority Pollutant(s) 
of Concern 

        

P = Potential  
N = Not Potential  
(1) A potential Pollutant if non-native landscaping exists or is proposed onsite; otherwise not expected 
(2) A potential Pollutant if the project includes uncovered parking areas; otherwise not expected 
(3) A potential Pollutant is land use involving animal waste 

(4) Specifically petroleum hydrocarbons 
(5) Specifically solvents 
(6) Bacterial indicators are routinely detected in pavement runoff  
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E.2 Stormwater Credits 
Projects  that  cannot  implement  LID BMPs  but  nevertheless  implement  smart  growth  principles  are  potentially 
eligible  for Stormwater Credits. Utilize Table 3‐8 within  the WQMP Guidance Document  to  identify your Project 
Category and its associated Water Quality Credit. If not applicable, write N/A.  

 

Table E.2 Water Quality Credits 

Qualifying Project Categories  Credit Percentage2 

N/A   

   

   
Total Credit Percentage1   
1Cannot Exceed 50% 
2Obtain corresponding data from Table 3‐8 in the WQMP Guidance  Document

 

E.3 Sizing Criteria 
After you appropriately considered Stormwater Credits  for your project, utilize Table E.3 below  to appropriately 
size them to the DCV, or Design Flow Rate, as applicable. Please reference Chapter 3.5.2 of the WQMP Guidance 
Document for further information. 

 
Table E.3 Treatment Control BMP Sizing 

DMA 
Type/ID 

DMA 
Area 
(square 
feet) 

Post‐
Project 
Surface 
Type 

Effective 
Impervious 
Fraction, If 

DMA 
Runoff 
Factor 

DMA 
Area  x 
Runoff 
Factor 

Enter BMP Name / Identifier Here 

 
 [A]  [B] [C] [A] x [C]  

                 

Design 
Storm 
Depth 
(in) 

Minimum 
Design 
Capture 
Volume  or 
Design  Flow 
Rate  (cubic 
feet or cfs) 

 
 
Total Storm 
Water 
Credit  % 
Reduction 
 

Proposed 
Volume 
or  Flow 
on  Plans 
(cubic 
feet  or 
cfs) 

                 

                 

                 

                 

                 

 
AT  = 
Σ[A]  

  Σ= [D]  [E]  [F] X (1‐[H])  [I] 

[B], [C] is obtained as described in Section 2.3.1 from the WQMP Guidance Document 

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

[G] is for Flow‐Based Treatment Control BMPs [G] = 43,560, for Volume‐Based Control Treatment BMPs, [G] = 12 

[H] is from the Total Credit Percentage as Calculated from Table E.2 above 

[I] as obtained from a design procedure sheet from the BMP manufacturer and should be included in Appendix 6 
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E.4 Treatment Control BMP Selection 
Treatment  Control  BMPs  typically  provide  proprietary  treatment mechanisms  to  treat  potential  pollutants  in 
runoff, but do not sustain significant biological processes. Treatment Control BMPs must have a removal efficiency 
of a medium or high effectiveness as quantified below: 

 High: equal to or greater than 80% removal efficiency  

 Medium: between 40% and 80% removal efficiency 

Such  removal efficiency documentation  (e.g.,  studies,  reports, etc.) as  further discussed  in Chapter 3.5.2 of  the 
WQMP Guidance Document, must be included in Appendix 6. In addition, ensure that proposed Treatment Control 
BMPs are properly identified on the WQMP Site Plan in Appendix 1. 

 
Table E.4 Treatment Control BMP Selection  

Selected  Treatment  Control 
BMP Name or ID1 

Priority  Pollutant(s)  of  Concern  to 
Mitigate2 

Removal  Efficiency 
Percentage3 

Bioretention Basin  Bacteria, Metals, Nutrients, 
Pesticides, Toxic Organic Compounds, 
Sediments, Trash & Debris, and Oil & 
Grease 

High (per Riverside 
Flood Control LID BMP 
Design Handbook 
Appendix E, see 
Appendix 6). 

     

     

     
1 Treatment Control BMPs must not be constructed within Receiving Waters. In addition, a proposed Treatment Control BMP may 
be listed more than once if they possess more than one qualifying pollutant removal efficiency. 
2 Cross Reference Table E.1 above to populate this column. 
3 As documented in a Co‐Permittee Approved Study and provided in Appendix 6. 
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Section F: Hydromodification 

F.1 Hydrologic Conditions of Concern (HCOC) Analysis 

Once you have determined that the LID design is adequate to address water quality requirements, you 
will  need  to  assess  if  the  proposed  LID  Design may  still  create  a  HCOC.  Review  Chapters  2  and  3 
(including  Figure 3‐7) of the WQMP Guidance Document to determine if your project must mitigate for 
Hydromodification impacts. If your project meets one of the following criteria which will be indicated by 
the check boxes below, you do not need  to address Hydromodification at  this  time.   However,  if  the 
project does not qualify for Exemptions 1, 2 or 3, then additional measures must be added to the design 
to comply with HCOC criteria. This is discussed in further detail below in Section F.2. 

 

HCOC EXEMPTION 1: The Priority Development Project disturbs less than one acre. The Copermittee has the 
discretion to require a Project‐Specific WQMP to address HCOCs on projects  less than one acre on a case by 
case basis. The disturbed area calculation should include all disturbances associated with larger common plans 
of development. 

 

Does the project qualify for this HCOC Exemption?    Y   N 

If Yes, HCOC criteria do not apply. 

 

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

 Riverside County Hydrology Manual 

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

 Other methods acceptable to the Co‐Permittee 
 

Does the project qualify for this HCOC Exemption?    Y   N 

If Yes,  report  results  in Table F.1 below and provide your  substantiated hydrologic analysis  in 
Appendix 7. 

Table F.1 Hydrologic Conditions of Concern Summary 

  2 year – 24 hour 

Pre‐condition  Post‐condition  % Difference 

Time of 
Concentration 

INSERT VALUE  INSERT VALUE  INSERT VALUE 

Volume (Cubic Feet)  INSERT VALUE  INSERT VALUE  INSERT VALUE 

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

 
Does the project qualify for this HCOC Exemption?    Y   N 

If Yes, HCOC criteria do not apply and note below which adequate sump applies to  this HCOC 
qualifier: 

All  the  runoff  from  the project site will be directed  to public storm drain  in  Indian Street and 
convey to Lake Elsinore, Santa Ana River, and then to Pacific Ocean. 

 

F.2 HCOC Mitigation 

If none of  the above HCOC Exemption Criteria are applicable, HCOC criteria  is considered mitigated  if 
they meet one of the following conditions: 

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

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

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

Be sure to include all pertinent documentation used in your analysis of the items a, b or c in Appendix 7. 
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Section G: Source Control BMPs 

Source control BMPs include permanent, structural features that may be required in your project plans — such as 

roofs over and berms around trash and recycling areas — and Operational BMPs, such as regular sweeping and 
“housekeeping”,  that must be  implemented by  the site’s occupant or user. The MEP standard  typically  requires 
both types of BMPs.    In general, Operational BMPs cannot be substituted for a feasible and effective permanent 

BMP. Using  the Pollutant Sources/Source Control Checklist  in Appendix 8,  review  the  following procedure  to 
specify Source Control BMPs for your site: 

1. Identify  Pollutant  Sources:  Review  Column  1  in  the  Pollutant  Sources/Source  Control  Checklist. 
Check off the potential sources of Pollutants that apply to your site. 

2. Note Locations on Project‐Specific WQMP Exhibit: Note  the corresponding  requirements  listed  in 
Column 2 of  the Pollutant  Sources/Source Control Checklist.  Show  the  location of each Pollutant 
source and each permanent Source Control BMP  in your Project‐Specific WQMP Exhibit  located  in 
Appendix 1. 

3. Prepare a Table and Narrative: Check off the corresponding requirements listed in Column 3 in the 
Pollutant Sources/Source Control Checklist. In the left column of Table G.1 below, list each potential 
source  of  runoff  Pollutants  on  your  site  (from  those  that  you  checked  in  the  Pollutant 
Sources/Source  Control  Checklist).  In  the  middle  column,  list  the  corresponding  permanent, 
Structural  Source  Control  BMPs  (from  Columns  2  and  3  of  the  Pollutant  Sources/Source  Control 
Checklist) used to prevent Pollutants from entering runoff. Add additional narrative in this column 
that  explains  any  special  features,  materials  or  methods  of  construction  that  will  be  used  to 
implement these permanent, Structural Source Control BMPs.  

4. Identify Operational Source Control BMPs: To complete your table, refer once again to the Pollutant 
Sources/Source Control Checklist. List  in the right column of your table the Operational BMPs that 
should  be  implemented  as  long  as  the  anticipated  activities  continue  at  the  site.  Copermittee 
stormwater  ordinances  require  that  applicable  Source  Control  BMPs  be  implemented;  the  same 
BMPs may also be required as a condition of a use permit or other revocable Discretionary Approval 
for use of the site. 

Table G.1 Permanent and Operational Source Control Measures 

Potential 
Sources of 
Runoff 

pollutants 
Permanent Structural Source 

Control BMPs 

 

 

Operational Source Control BMPs 

On‐Site Storm 
Drain Inlet 

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

 Maintain and periodically repaint or replace inlet 
markings. 

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

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

 Include the following in lease agreements: “Tenant shall 
not allow anyone to discharge anything to storm drains 
or to store or deposit materials so as to create a 
potential discharge to storm drains.” 
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Loading Docks   
 Move loaded and unloaded items indoors as soon as 

possible. See Fact Sheet SC‐30, “Outdoor Loading and 
Unloading,” in the CASQA Stormwater Quality 
Handbooks at www.cabmphandbooks.com 

Fire Sprinkler Test 

Water 

 
 Provide a means to drain fire sprinkler test water to the 

sanitary sewer. 

Plazas, sidewalks, 

and parking lots. 

   Sweep plazas, sidewalks, and parking lots regularly to 
prevent accumulation of litter and debris. Collect debris 
from pressure washing to prevent entry into the storm 
drain system. Collect washwater containing any cleaning 
agent or degreaser and discharge to the sanitary sewer 
not to a storm drain.
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Section H: Construction Plan Checklist 
Information will be provided after the Conceptual Grading Plan gets approved. 

Populate Table H.1 below to assist the plan checker  in an expeditious review of your project. The first 
two columns will contain information that was prepared in previous steps, while the last column will be 
populated with the corresponding plan sheets. This table is to be completed with the submittal of your 
final Project‐Specific WQMP. 

Table H.1 Construction Plan Cross‐reference 

BMP No. or ID  BMP Identifier and Description  Corresponding Plan Sheet(s) 

     

     

     

     

     

 

Note  that  the  updated  table —  or  Construction  Plan WQMP  Checklist —  is  only  a  reference  tool  to 
facilitate  an  easy  comparison of  the  construction plans  to  your Project‐Specific WQMP. Co‐Permittee 
staff can advise you regarding the process required to propose changes to the approved Project‐Specific 
WQMP. 
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Section I: Operation, Maintenance and Funding 

The  Copermittee  will  periodically  verify  that  Stormwater  BMPs  on  your  site  are maintained  and  continue  to 
operate as designed. To make this possible, your Copermittee will require that you  include  in Appendix 9 of this 
Project‐Specific WQMP: 

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

2. Acceptance  of  responsibility  for maintenance  from  the  time  the  BMPs  are  constructed  until 
responsibility  for  operation  and maintenance  is  legally  transferred.  A warranty  covering  a 
period following construction may also be required. 

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

4. Figures  delineating  and  designating  pervious  and  impervious  areas,  location,  and  type  of 
Stormwater BMP, and  tables of pervious and  impervious areas served by each  facility. Geo‐
locating  the BMPs using  a  coordinate  system of  latitude  and  longitude  is  recommended  to 
help facilitate a future statewide database system. 

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

Your local Co‐Permittee will also require that you prepare and submit a detailed Stormwater BMP Operation and 
Maintenance Plan that sets forth a maintenance schedule for each of the Stormwater BMPs built on your site. An 
agreement assigning  responsibility  for maintenance and providing  for  inspections and  certification may also be 
required. 

Details of these requirements and instructions for preparing a Stormwater BMP Operation and Maintenance Plan 
are in Chapter 5 of the WQMP Guidance Document. 

 

Maintenance Mechanism:  Insert  text  here  describing  how  each  included  Site  Design  BMP  will  be 
implemented. 

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

 Y   N 
 

Include your Operation and Maintenance Plan and Maintenance Mechanism in Appendix 9. Additionally, 
include  all pertinent  forms of  educational materials  for  those personnel  that will be maintaining  the 
proposed BMPs within this Project‐Specific WQMP in Appendix 10. 



‐ 27 ‐ 
 

Appendix 1:  Maps and Site Plans 
Location Map, WQMP Site Plan and Receiving Waters Map 
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Appendix 2:  Construction Plans 

Conceptual Grading, Drainage and Utility Plan 
Grading and Drainage Plans (In progress) 

 

 

 

 

 

 

 

Construction Plans in progress and will be provided in 

the next submittal.
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Appendix 3:  Soils Information 

Geotechnical Study and Other Infiltration Testing Data 
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1.0 INTRODUCTION 
 

LGC Geotechnical has prepared this geotechnical summary and recommendations report for the proposed 
warehouse development located at the southwest corner of Indian Avenue and Grove View Road, in the City of 
Moreno Valley, California (Figure 1).  This report is based on our review of the available geotechnical reports 
by NorCal Engineering (2014a & 2014b), readily available published literature, and a site visit completed on 
December 23, 2015. This report summarizes our findings, conclusions, and preliminary geotechnical design 
recommendations relative to the proposed development.  
 

 
1.1 Site Description 

 
The approximately 20 acre rectangular shaped site is located on the southwest corner of Indian Street 
and Grove View Road. The project site is bounded to the north and west by vacant land, to the east 
by Indian Street, and to the south by an existing tilt-up building with associated improvements. The 
site is currently vacant with low vegetation and some trees in the western portion of the property. A 
north trending dirt/gravel road splits the property into an east and west half while another dirt/gravel 
road borders and parallels the southern property line. The project site is relatively level with sheet 
flow generally directed to the southeast.  
 
 

1.2 Background 
 
Historical aerial photographs show that the project site was previously used for farming as far back as 
the 1960’s.  Sometime during the late 1960’s or early 1970’s, three small structures were constructed on 
the eastern  portion of the property. Around 2008-2009 the buildings were demolished, and it appears 
that the land has remained vacant ever since. 
 

 
1.3 Proposed Development  

 
According to the Conceptual Site Plan prepared by Herdman Rierson Architecture and Design (2015), 
the proposed development will include construction of a new concrete tilt-up 433,951 square feet 
warehouse/distribution building. In addition, a parking area is planned along the eastern side and a truck 
docking/trailer parking area is planned along the southern side of the warehouse. Approximately 3 
bioretention basins are proposed for the eastern portion of the site adjacent to the parking areas.      
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2.0  SITE CONDITIONS 
 
2.1 Regional Geology 

 
The property is regionally located in the Peninsular Ranges geomorphic province which extends from 
the Los Angeles Basin south to Baja California. The province is characterized by numerous southeast 
trending mountain ranges and valleys that are geologically controlled by a series of major active faults. 
More specifically, the site is located in the northern portion of the Perris block which is bordered to the 
northeast by the San Jacinto Fault Zone and to the southwest by the Chino/Elsinore Fault Zone.    

 
 
2.2 Site-Specific Geology 

 
The site is situated on an alluvial flood plain near the western edge of the Moreno Valley. Based on the 
Geologic Map of the 7.5’ Perris Quadrangle (CGS, 2003) the site is underlain by Very Old Alluvial Fan 
Deposits of the late Pleistocene. These materials generally form the large area flanking the Perris Valley 
and the west side of the San Jacinto River Valley. 
 
A subsurface investigation performed by Norcal (2014b) consisted of two exploratory hollow stem 
auger borings with 6-inch outside diameter continuous flight augers and seventeen exploratory test pits 
by backhoe. Borings were excavated to a maximum depth of 51.5 feet below current ground elevations 
and backhoe excavations extended to a maximum depth of approximately 16 feet. Logs for the borings 
and exploratory test pits are included in Appendix B. Descriptions of the soils encountered onsite 
during the subsurface investigation are presented below. 
 
 
2.2.1 Disturbed Topsoils/Artificial Fill 
 

The upper approximately 1 to 2 feet of soil across the site consists of disturbed topsoils and 
minor amounts of artificial fill soils. In general, the soils are classified as sandy, clayey silt with 
some gravel. Rootlets and minor debris were encountered in isolated areas to depths up to 
approximately 2 feet below existing surface. These soils were noted to be soft and damp 
(NorCal, 2014b) at the time they were encountered.  

 
 

2.2.2 Quaternary Very Old Alluviall Fan Deposits 
 

In general, the very old alluvial deposits consist of  sandy, clayey silts. These soils were noted 
to be medium stiff to stiff and damp to moist.  Sand, silt, and clay content varied slightly with 
the depth of exploration (NorCal, 2014b). 

 
 
2.3 Groundwater Levels 
 

Groundwater was not encountered to the maximum explored depth of approximately 51.5 feet below 
existing grade during the subsurface evaluation performed by NorCal Engineering (2014). Based upon 
nearby groundwater well data as researched on California department of water resources database 
http://www.water.ca.gov/waterdatalibrary/, historic high groundwater in the vicinity is on the order of 30 
feet below ground surface. 
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Seasonal fluctuations of groundwater elevations should be expected over time. In general, groundwater 
levels fluctuate with the seasons and local zones of perched groundwater may be present due to local 
seepage caused by irrigation and/or recent precipitation. Local perched groundwater conditions or 
surface seepage may develop once site development is completed.  
 

 
2.4 Seismicity 

 
The site seismic characteristics were evaluated per the guidelines set forth in Chapter 16, Section 1613 of 
the 2013 California Building Code (CBC). Representative site coordinates of latitude 33.861822 degrees 
and longitude -117.236989 degrees were utilized in our analyses. The maximum considered earthquake 
(MCE) spectral response accelerations (SMS and SM1) and adjusted design spectral response acceleration 
parameters (SDS and SD1) for Site Class D are provided in Table 1 below.  
 

TABLE 1 
 

Seismic Design Parameters 
 

Selected Parameters from 2013 CBC, 
Section 1613 - Earthquake Loads 

Seismic Design Values 

Site Class per Chapter 20 of ASCE 7 D 

Risk-Targeted Spectral Acceleration for 
Short Periods (SS)* 

1.500g 

Risk-Targeted Spectral Accelerations 
for 1-Second Periods (S1)* 

0.600g 

Site Coefficient Fa per Table 
1613.3.3(1) 

1.000 

Site Coefficient Fv per Table 
1613.3.3(2) 

1.500 

Site Modified Spectral Acceleration for 
Short Periods (SMS) for Site Class C 
[Note:  SMS = FaSS] 

1.500g 

Site Modified Spectral Acceleration for 
1-Second Periods (SM1) for Site Class C 
[Note:  SM1 = FvS1] 

0.900g 

Design Spectral Acceleration for Short 
Periods (SDS) for Site Class C 
[Note:  SDS = (2/3)SMS] 

1.000g 

Design Spectral Acceleration for 1-
Second Periods (SD1) for Site Class C 
[Note:  SD1 = (2/3)SM1] 

0.600g 

Mapped Risk Coefficient at 0.2 sec 
Spectral Response Period, CRS 

(per ASCE 7) 
1.062 

Mapped Risk Coefficient at 1 sec 
Spectral Response Period, CR1  

(per ASCE 7) 
1.029 

* From USGS, 2015 
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Section 1803.5.12 of the 2013 CBC (per Section 11.8.3 of ASCE 7) states that the maximum 
considered earthquake geometric mean (MCEG) Peak Ground Acceleration (PGA) should be used for 
geotechnical evaluations such as liquefaction potential. The PGAM for the site is equal to 0.5g 
(USGS, 2015).  
 

A deaggregation of the PGA based on a 2,475-year average return period indicates that an earthquake 
magnitude of 7.58 at a distance of approximately 12.5 km from the site would contribute the most to 
this ground motion (USGS, 2008).  

 
 
2.5 Faulting 
 

California is located on the boundary between the Pacific and North American Lithospheric Plates. The 
average motion along this boundary is on the order of 50-mm/yr in a right-lateral sense. The majority of 
the motion is expressed at the surface along the northwest trending San Andreas Fault Zone with lesser 
amounts of motion accommodated by sub-parallel faults located predominantly west of the San 
Andreas including the Elsinore, Newport-Inglewood, Rose Canyon, and Coronado Bank Faults. Within 
Southern California, a large bend in the San Andreas Fault north of the San Gabriel Mountains has 
resulted in a transfer of a portion of the right-lateral motion between the plates into left-lateral 
displacement and vertical uplift. Compression south and west of the bend has resulted in folding, left-
lateral, reverse thrust faulting, and regional uplift creating the east-west trending Transverse Ranges and 
several east-west trending faults. Further south within the Los Angeles Basin, “blind thrust” faults are 
believed to have developed below the surface also as a result of this compression, which have resulted 
in earthquakes such as the 1994 Northridge event along faults with little to no surface expression.  
 
Prompted by damaging earthquakes in Northern and Southern California, State legislation and policies 
concerning the classification and land-use criteria associated with faults have been developed. Their 
purpose was to prevent the construction of urban developments across the trace of active faults. The 
result is the Alquist-Priolo Earthquake Fault Zoning Act, which was most recently revised in 1997 
(Hart, 1997). According to the State Geologist, an active fault is defined as one, which has had surface 
displacement within the Holocene Epoch (roughly the last 11,000 years). A potentially active fault is 
defined as any fault, which has had surface displacement during Quaternary time (last 1,600,000 years), 
but not within the Holocene. Earthquake Fault Zones have been delineated along the traces of active 
faults within California. Where developments for human occupation are proposed within these zones, 
the state requires detailed fault investigations be performed so that engineering geologists can mitigate 
the hazards associated with active faulting by identifying the location of active faults and allowing 
for a setback from the zone of previous ground rupture.  
 
The subject site is not located within an Alquist-Priolo Earthquake Fault Zone and no faults were 
identified on the site during our site evaluation. The possibility of damage due to ground rupture is 
considered low since no active faults are known to cross the site.  

 
Secondary effects of seismic shaking resulting from large earthquakes on the major faults in the 
Southern California region, which may affect the site, include ground lurching and shallow ground 
rupture, soil liquefaction, dynamic settlement, seiches, and tsunamis. These secondary effects of 
seismic shaking are a possibility throughout the Southern California region and are dependant on the 
distance between the site and causative fault and the onsite geology. The closest major active faults 
that could produce these secondary effects are associated with the Chino/Elsinore Fault Zone and San 
Jacinto Fault Zone. A discussion of these secondary effects is provided in the following sections.  
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2.5.1 Liquefaction and Dynamic Settlement 
 

Liquefaction is a seismic phenomenon in which loose, saturated, granular soils behave similarly 
to a fluid when subject to high-intensity ground shaking. Liquefaction occurs when three 
general conditions coexist: 1) shallow groundwater; 2) low density non-cohesive (granular) 
soils; and 3) high-intensity ground motion. Studies indicate that saturated, loose to medium 
dense, near-surface cohesionless soils exhibit the highest liquefaction potential, while dry, 
dense, cohesionless soils and cohesive soils exhibit low to negligible liquefaction potential. In 
general, cohesive soils are not considered susceptible to liquefaction, depending on their 
plasticity and moisture content (Bray & Sancio, 2006). Effects of liquefaction on level ground 
include settlement, sand boils, and bearing capacity failures below structures. Dynamic 
settlement of dry loose sands can occur as the sand particles tend to settle and densify as a result 
of a seismic event. 
 
The site is mapped by the County of Riverside as having a “Low” to “Moderate” potential for 
liquefaction (RCTLMA, 2014). Based on our review of the data provided by Norcal, we 
concur with their findings that liquefaction potential is very low, and seismically induced 
settlement as a result of a major earthquake is on the order of 1 to 2 inches across the site.  
Differential seismically induced ground settlement once the site has been properly developed 
is estimated to be on the order of one-half inch vertically in 40 feet horizontally. 
 
 

2.5.2 Lateral Spreading  
 

Lateral spreading is a type of liquefaction induced ground failure associated with the lateral 
displacement of surficial blocks of sediment resulting from liquefaction in a subsurface layer. 
Once liquefaction transforms the subsurface layer into a fluid mass, gravity plus the 
earthquake inertial forces may cause the mass to move downslope towards a free face (such 
as a river channel or an embankment). Lateral spreading may cause large horizontal 
displacements and such movement typically damages pipelines, utilities, bridges, and 
structures. 
   
The potential for lateral spreading is considered very low due to the site being relatively level 
and the lack of an adjacent free face to drive lateral spreading.  

 
 

2.6 Infiltration Testing 
 
Onsite infiltration testing was performed by NorCal Engineering utilizing the double ring infiltration 
test method per ASTM D3385. Testing was performed in seven locations with depths ranging from 
approximately 2 to 6 feet below existing ground surface. The infiltration results are provided in Table 
2 below. 
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TABLE 2 
 

Summary of Field Infiltration Testing (NorCal, 2014a) 
 

Infiltration Rate 
Boring/Infiltration 

Location 

Approx. 
Depth 

Below EG 
(ft) 

Soil Type 
cm/hr in/hr 

Design 
Rate 

Area 1, T-1 2 sandy, clayey SILT 1.7 0.68 
Area 1, T-2 2 sandy, clayey SILT 0.9 0.35 

0.5 

Area 2, T-3 6 sandy, clayey SILT 0.4 0.15 
Area 2, T-4 6 sandy, clayey SILT 2.1 0.85 

0.5 

Area 3, T-5 6 sandy, clayey SILT 0.3 0.12 
Area 3, T-6 6 sandy, clayey SILT 0.2 0.08 
Area 3, T-6 6 sandy, clayey SILT 0.6 0.24 

0.15 

 
 
Please note that the design rates provided by NorCal Engineering (2014a) do not include the 
minimum factor of safety of 3 set forth by Appendix A of the Riverside County – Low Impact 
Development BMP Design Handbook (2011). In addition, the project engineer should apply any 
additional factors of safety they deem appropriate when designing any onsite infiltration systems. 
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3.0 CONCLUSIONS 
 
Based on the results of our geotechnical review of the previous geotechnical reports and conceptual site plan, it 
is our opinion that the proposed development is feasible from a geotechnical standpoint, provided that the 
recommendations contained in the following sections are incorporated during site grading and construction. A 
summary of our geotechnical conclusions are as follows: 
 
 The site is underlain by very old alluvial fan deposits which is covered by topsoil and minor amounts of 

artificial fill soils to depths of approximately 1 to 2 feet below existing ground.  
 Groundwater was not encountered during previous subsurface investigations and is unlikely to be 

encountered during site grading and construction. 
 The main seismic hazard that may affect the site is ground shaking from one of the active regional faults. 

The subject site will likely experience strong seismic ground shaking during its design life. Section 
1803.5.12 of the 2013 CBC (per Section 11.8.3 of ASCE 7) states that the maximum considered 
earthquake geometric mean (MCEG) Peak Ground Acceleration (PGA) should be used for geotechnical 
evaluations such as liquefaction potential. The PGAM for the site is equal to 0.5g (USGS, 2013). 

 Based on the proposed development, the site will predominately consist of compacted fill over dense older 
alluvium. Therefore, the potential for post construction liquefaction and liquefaction-induced dynamic 
settlement is considered low.  

 Tested infiltration rates are considered low which is in congruence with what would be anticipated for the 
soil types encountered. Please note that the design rates provided by NorCal Engineering (2014a) do not 
include the minimum factor of safety of 3 set forth by Appendix A of the Riverside County – Low 
Impact Development BMP Design Handbook (2011). In addition, the project engineer should apply any 
additional factors of safety they deem appropriate when designing any onsite infiltration systems. 

 Based on preliminary laboratory test results, the onsite soils are anticipated to have a Low expansion 
potential. Final design expansion potential must be determined at the completion of grading. Mitigation 
measures are required for planned foundations and site improvements, such as concrete flatwork, to 
minimize the impacts of expansive soils.  
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4.0 PRELIMINARY RECOMMENDATIONS 
 
The following recommendations are to be considered preliminary, and should be confirmed upon the 
completion of grading and earthwork operations. In addition, they should be considered minimal from a 
geotechnical viewpoint, as there may be more restrictive requirements from the architect, structural engineer, 
building codes, governing agencies, and/or the owner. 
 
It should be noted that the following geotechnical recommendations are intended to provide sufficient 
information to develop the site in general accordance with the 2013 CBC requirements. With regard to the 
possible occurrence of potentially catastrophic geotechnical hazards such as fault rupture, earthquake-
induced landslides, liquefaction, etc. the following geotechnical recommendations should provide adequate 
protection for the proposed development to the extent required to reduce seismic risk to an “acceptable 
level.” The “acceptable level” of risk is defined by the California Code of Regulations as “that level that 
provides reasonable protection of the public safety, though it does not necessarily ensure continued structural 
integrity and functionality of the project” [Section 3721(a)]. Therefore, repair and remedial work of the 
proposed improvement may be required after a significant seismic event. With regards to the potential for 
less significant geologic hazards to the proposed development, the recommendations contained herein are 
intended as a reasonable protection against the potential damaging effects of geotechnical phenomena such 
as expansive soils, fill settlement, groundwater seepage, etc. It should be understood, however, that our 
recommendations are intended to maintain the structural integrity of the proposed development and 
structures given the site geotechnical conditions, but cannot preclude the potential for some cosmetic distress 
or nuisance issues to develop as a result of the site geotechnical conditions. 
 
The geotechnical recommendations contained herein must be confirmed to be suitable or modified based on 
the actual as-graded conditions. 

 
 

4.1 Site Earthwork 
 
We anticipate that earthwork at the site will consist of the completion of rough grading followed by the 
construction of retaining walls, utilities, foundations, and parking lot improvements. We recommend 
that earthwork onsite be performed in accordance with the following recommendations, 2013 CBC 
requirements, and the General Earthwork and Grading Specifications for Rough Grading included in 
Appendix D. In case of conflict, the following recommendations shall supersede all previous 
recommendations and those included as part of Appendix D. The following recommendations should be 
considered preliminary and may be revised by the geotechnical consultant based on the actual 
conditions encountered during site grading. 
 

 
4.1.1 Site Preparation 
 

Prior to grading, the areas to be developed should be stripped of any vegetation and cleared of 
all debris. Vegetation and debris should be removed and properly disposed of offsite. It is our 
understanding that the larger trees located in the western portion of the site will be removed 
prior to grading. We recommend that the roots of any such trees be removed in their entirety. 
Holes resulting from the removal of buried obstructions or trees, which extend below proposed 
removal bottoms, should be replaced with properly compacted fill material. 
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4.1.2 Removal and Over-Excavation Depths  
 

All unsuitable compressible materials not removed by design cuts should be excavated to 
competent material and replaced with compacted fill soils. In general, existing artificial fill, 
topsoil, and weathered very old alluvial fan deposits should be removed to competent dense old 
alluvial deposits. For planning purposes, in building areas removals should extend to a 
minimum depth of 2 feet below design footings, or 2 feet below existing grade, which ever is 
greater. Since a detailed cut/fill map was not available to us at the time of our review we cannot 
provide an accurate determination of which of these two recommendations governs in the area 
of the proposed structure. However, it would appear that based on design grades this will result 
in an average removal of approximately 4.5 feet below existing grades. The removals should 
extend laterally approximately 5 feet outside of the proposed building footprint.  
 
Proposed pavement areas should be over-excavated a minimum of 2 feet below design subgrade 
and be replaced by compacted fill. Over-excavations should extend laterally a minimum of 2 
feet outside of the proposed improvement footprint. 
 
Local conditions may be encountered which could require additional removals beyond the 
estimated depths depicted. The actual depth and lateral extents of removals should be 
determined by the geotechnical consultant based on subsurface conditions encountered during 
grading. 
 

 
4.1.3 Temporary Excavations 
 

We anticipate temporary slopes required for removals, over-excavations and haul roads to be 
grossly stable at 1.5:1 (horizontal: vertical) or flatter; however, excavations must be made in 
accordance with Cal OSHA and OSHA requirements. Vehicular traffic, stockpiles, and 
equipment storage should be set back from the perimeter of the excavations a minimum 
distance equivalent to a 1:1 projection from the bottom of the excavation.  
 
The contractor must request observation of temporary excavations by a representative of LGC 
Geotechnical, not only to confirm the geotechnical conditions, but to also help provide early 
warning of potential failures. Based on observed conditions, flatter inclinations may be 
required. The majority of site soils are anticipated to be OSHA Type “B” soils. The contractor 
will be responsible for providing the “competent person” required by Cal/OSHA standards to 
evaluate soil conditions. Close coordination with the geotechnical consultant should be 
maintained to facilitate construction while providing safe excavations. Excavation safety is the 
sole responsibility of the contractor. 
 
Once an excavation has been initiated, it should be backfilled as soon as practical. Prolonged 
exposure of temporary excavations may result in some localized instability. Excavations 
should be planned so that they are not initiated without sufficient time to shore/fill them prior 
to weekends, holidays, or forecasted rain.  
 

 
 
 
 



Project No. 15208-01 Page 10 January 11, 2016 

4.1.4 Subgrade Preparation  
 

In general, over-excavation and removal bottom areas should be scarified to a minimum depth 
of 6 to 8 inches, brought to a near-optimum moisture condition, and re-compacted per project 
recommendations. Over-excavation and removal bottoms should be observed and accepted by 
the geotechnical consultant prior to subsequent fill placement.  

 
 

4.1.5 Material for Fill  
 
From a geotechnical perspective, the onsite soils are generally considered suitable for use as 
compacted fill, provided they are screened of organic materials and construction debris. Any 
oversized material (material larger than 8 inches in maximum dimension) encountered must be 
appropriately handled as outlined in Appendix D.  
 
Retaining wall backfill should consist of granular free draining soils with a maximum of 35 
percent fines (passing the No. 200 sieve) per American Society for Testing and Materials 
(ASTM) Test Method D1140 (or ASTM D6913/D422) and a “Very Low” expansion potential 
(EI of 20 or less per ASTM D4829). Soils should also be screened of organic materials, 
construction debris and any material greater than 3 inches. The site contains soils that are not 
suitable for retaining wall backfill due to their clay content and expansion potential, therefore 
import or select grading and stockpiling of onsite soils will be required by the contractor for 
obtaining suitable retaining wall backfill soil. The contractor should anticipate the importing of 
soils for the required retaining wall backfill.  
 
From a geotechnical viewpoint, any required import soils (except retaining wall backfill) should 
consist of clean, relatively granular soils of Very Low to Low expansion potential (expansion 
index 50 or less based on ASTM D4829) and no particles larger than 3 inches in greatest 
dimension. Required import for retaining wall backfill should meet the criteria outlined in the 
paragraph above. Source samples of planned importation should be provided to the geotechnical 
consultant for laboratory testing a minimum of 3 working days prior to any planned 
importation. 
 
Aggregate base (crushed aggregate base or crushed miscellaneous base) should conform to the 
requirements of Section 200-2 of the Standard Specifications for Public Works Construction 
(“Greenbook”) for untreated base materials (except processed miscellaneous base) or Caltrans 
Class 2 aggregate base. 

 
 

4.1.6 Fill Placement and Compaction 
 
Material to be placed as fill should be brought to near optimum moisture content (generally 
within optimum and 2 percent above optimum moisture content) and recompacted to at least 90 
percent relative compaction (per ASTM D1557). Moisture conditioning of site soils will be 
required in order to achieve adequate compaction. The optimum lift thickness to produce a 
uniformly compacted fill will depend on the type and size of compaction equipment used. In 
general, fill should be placed in uniform lifts not exceeding 8 inches in compacted thickness. 
Each lift should be thoroughly compacted and accepted prior to subsequent lifts. Generally, 
placement and compaction of fill should be performed in accordance with local grading 
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ordinances and under the observation and testing performed by the geotechnical consultant. 
Any oversized material, as previously defined, encountered must be appropriately handled 
(Appendix D).  

 
Aggregate base material (crushed aggregate base and crushed miscellaneous base) should be 
compacted to a minimum of 95 percent relative compaction at or slightly above optimum 
moisture content per ASTM D1557. Subgrade below aggregate base should be compacted to a 
minimum of 90 percent relative compaction at or slightly above optimum moisture content per 
ASTM D1557. 
 
 

4.1.7 Shrinkage and Subsidence  
 
For earthwork volume estimating purposes, an average shrinkage of 10 percent may be 
assumed for the approximate upper 4 feet of the site soils. It should be stressed that these 
values are only estimates and that an actual shrinkage factors would be extremely difficult to 
predetermine. These values are estimates only and exclude losses due to removal of 
vegetation or debris. The effective shrinkage of onsite soils will depend primarily on the type 
of compaction equipment and method of compaction used onsite by the contractor and 
accuracy of the initial topographic survey. Contingencies should be made for balancing 
earthwork quantities based on actual shrinkage that occurs during grading.  
 
Subsidence is the settlement of in-place subgrade soils caused by loads generated by large 
earthmoving equipment, or the settlement of native material due to the imposed load of new 
fills. Subsidence at the site is considered “negligible” due to the shallow fills assumed for site 
development. 

 
 

4.1.8 Trench and Retaining Wall Backfill and Compaction 
 

The onsite soils may generally be suitable as trench backfill, provided the soils are screened of 
rocks and other material greater than 6 inches in diameter and organic matter. If trenches are 
shallow or the use of conventional equipment may result in damage to the utilities, free draining 
sand having a sand equivalent (SE) of 30 or greater (per California Test Method [CTM] 217) 
may be used to bed and shade the pipes. Sand backfill within the pipe bedding zone may be 
densified by jetting or flooding and then tamped to ensure adequate compaction. Subsequent 
trench backfill should be compacted in uniform thin lifts by mechanical means to at least the 
recommended minimum relative compaction (per ASTM D1557).  
 

  Retaining wall backfill should consist of sandy soils as outlined in the previous Section 4.1.5. 
The limits of select sandy backfill should extend a minimum ½ the height of the retaining wall 
or the width of the heel (if applicable), whichever is greater, refer to Figure 2 (rear of text). 
Retaining wall backfill soils should be compacted in relatively uniform thin lifts to at least 90 
percent relative compaction (per ASTM D1557). Jetting or flooding of retaining wall backfill 
materials should not be permitted. 

 
  A representative from LGC Geotechnical should observe and test the backfill to verify 

compliance with the project recommendations. 
 



Project No. 15208-01 Page 12 January 11, 2016 

4.2 Provisional Foundation Recommendations 
 
The proposed structure may be supported on spread or continuous footings, provided the soils are 
prepared in accordance with the recommendations given in this report. All footings should be 
supported on properly compacted fill.  
 
The foundation design must be performed by the structural engineer based on the following 
geotechnical parameters and minimum values provided. 
  
 
4.2.1 Foundation Design Parameters  

 
Spread and continuous footings may be designed with a maximum net allowable soil bearing 
pressure of 2,500 pounds per square foot (psf). These allowable bearing pressures are applicable 
for level ground (slope equal to or flatter than 5:1) conditions only. Bearing values indicated are 
for total dead and frequently applied live loads and may be increased by ⅓ for short duration 
loading (i.e., wind or seismic loads).  
 
Minimum wall and column footing widths are to be 14 inches and 24 inches, respectively. It is 
recommended that a minimum of two No. 5 rebars be placed in the top and bottom (4 total) of 
strip footings in order to provide longitudinal reinforcement. 
 
Minimum foundation embedment is to extend a minimum 12 inches into suitable compacted fill 
soils and at least 24 inches below the adjacent exterior grade. Interior column footings may be 
placed 12 inches beneath the floor slab.  
 
In addition, it is recommended that the perimeter building foundations be continuous across all 
exterior doorways to reduce moisture migration beneath the slab. Any adjoining hardscape 
should be doweled into the perimeter foundations in a manner acceptable to the structural 
engineer.  

 
 

4.2.2 Foundation Construction 
 

The foundation is to be excavated into competent compacted artificial fill placed during 
grading operations. It is recommended that the foundation subgrade soils be evaluated by the 
geotechnical engineer prior to steel and/or concrete placement.  
 
It is recommended that subgrade soils be moisture conditioned in order to maintain the 
recommended moisture content up to the time of concrete placement. The recommended 
moisture should be approximately at 4 percent above optimum moisture content to a 
minimum depth of 12 inches. In addition, this moisture content should be maintained around 
the immediate perimeter of the slab during construction and up to occupancy of the building 
structures. 
 
The geotechnical parameters provided herein assume that if the areas adjacent to the 
foundation are planted and irrigated, these areas will be designed with proper drainage and 
adequately maintained so that ponding, which causes significant moisture changes below the 
foundation, does not occur. Our recommendations do not account for excessive irrigation 
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and/or incorrect landscape design. Plants should only be provided with sufficient irrigation 
for life and not overwatered to saturate subgrade soils. Sunken planters placed adjacent to the 
foundation should either be designed with an efficient drainage system or liners to prevent 
moisture infiltration below the foundation.  
 

 
4.2.3 Slab Design and Construction 
 

A minimum slab thickness of 6 inches and 4 inches is recommended for new slabs in the 
warehouse and office areas, respectively. Slabs are to be supported on compacted fill soils 
properly prepared in accordance with the recommendations provided in this report. Minimum 
slab reinforcement should be determined by the structural engineer based on the imposed 
loading and crack control.  
 
It is recommended that subgrade soils below slabs be moisture conditioned in order to 
maintain the recommended moisture content up to the time of concrete placement. The 
recommended moisture should be approximately at 4 percent above optimum moisture 
content to a minimum depth of 12 inches. 

 
Some post-construction moisture migration should be expected below the foundation. The 
following recommendations should be applied for office areas and/or other portions of the 
proposed warehouse that may be sensitive to nuisance moisture migrating through the slab 
from the subgrade soils. The following recommendations are for informational purposes 
only, as they are unrelated to the geotechnical performance of the foundation. Post-
construction soil moisture must be anticipated below the foundation. The following 
recommendations may be superseded by the foundation engineer and/or owner.  
 
In general, interior floor slabs with moisture sensitive floor coverings should be underlain by 
a minimum 15 mil thick vapor retarder, which has a water vapor transmission rate 
(permeance) of less than 0.3 perms, as determined by ASTM E 96, and meets the applicable 
code requirements (ASTM E 1745).  
 
It is the responsibility of the contractor to ensure that the moisture/vapor retarder systems are 
properly installed in accordance with the project plans and manufacturers specifications, and 
that the moisture/vapor retarder materials are free of tears and punctures prior to and as a 
result of concrete placement. Additional moisture reduction and/or prevention measures may 
be needed, depending on the performance requirements of future interior floor coverings. 
 
The foundation/structural engineer should determine whether the use of a capillary break 
(sand or gravel layer) in conjunction with the vapor retarder is necessary or required by code. 
Sand layer thickness and location (above and/or below vapor retarder) should also be 
determined by the foundation/structural engineer. Sand layers should be installed, where 
applicable, in accordance with ACI Publication 302 – “Guide for Concrete Floor and Slab 
Construction.” 
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4.2.4 Lateral Load Resistance   
 
Resistance to lateral loads can be provided by friction acting at the base of foundations and by 
passive earth pressure. For concrete/soil frictional resistance, an allowable coefficient of friction 
of 0.3 may be assumed with dead-load forces. An ultimate passive lateral earth pressure of 300 
psf per foot of depth (or pcf) to a maximum of 2,500 psf may be used for the sides of footings 
poured against properly compacted fill. This passive pressure is applicable for level (ground 
slope equal to or flatter than 5H:1V) conditions only. We recommend that the upper foot of 
passive resistance be neglected if finished grade will not be covered with concrete or asphalt. 
The provided passive resistance value is an ultimate value, so appropriate safety factors (i.e., 
minimum of 1.5) should be applied by the structural designer. 
 
 

4.3 Retaining Wall Recommendations (Including Loading Docks) 
 

The following sections provide the specific geotechnical parameters for wall design. Contained in the 
following sections are alternate design parameters for the chosen backfill material, wall type and wall 
location. The structural engineer must carefully select the appropriate design parameters dependent 
upon these factors and clearly show on the plans the proposed backfill material and drainage details. 

 
 

4.3.1 Lateral Earth Pressures and Retaining Wall Design Considerations (Level Ground in Front 
of Wall) 

 
Lateral earth pressures are provided as equivalent fluid unit weights, in pound per square foot 
(psf) per foot of depth or pcf. These values do not contain an appreciable factor of safety, so the 
retaining wall designer should apply the applicable factors of safety and/or load factors during 
design. A soil unit weight of 120 pcf may be assumed for calculating the actual weight of soil 
over the wall footing.  
 
Presented on Table 3 are the lateral earth pressures for sandy soils (free draining) with a 
maximum of 35 percent fines (passing the No. 200 sieve) per American Society for Testing 
and Materials (ASTM) D421/422 and an expansion index of less than 20. Retaining wall 
backfill should also be limited to fill material not exceeding 3 inches in greatest dimension. 
The limits of select sandy backfill should extend one-half the height of the retaining wall or 
the width of the heel, whichever is greater, refer to Figure 4. The upper 12 to 18 inches of the 
retaining walls should be backfilled with onsite fill (non-select) soils to finish grade. 
Retaining wall backfill soils should be compacted in relatively uniform thin lifts to a 
minimum of 90 percent relative compaction (based on ASTM Test Methods D2922 and 
D3017). Jetting or flooding of retaining wall backfill materials should not be permitted. The 
retaining wall designer should clearly indicate on the retaining wall plans the required select 
sandy soil backfill and drainage details, (see Figure 4, rear of text).  
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TABLE 3 
 

Lateral Earth Pressures – Select Import Sand Backfill 
  

Condition 

Equivalent Fluid Weight (pcf) 

for Level Backfill with 

Approved Backfill Material 

Active 35 

At Rest 65 

 
 

If the wall can yield enough to mobilize the full shear strength of the soil, it can be designed 
for “active” pressure. If the wall cannot yield under the applied load, the earth pressure will 
be higher. This would include 90-degree corners of retaining walls and building basement 
walls. Such walls should be designed for “at-rest.” The equivalent fluid pressure values 
assume free-draining conditions and a drainage system will be installed and maintained to 
prevent the build-up of hydrostatic pressures. Retaining wall structures should be provided 
with appropriate drainage and appropriately waterproofed. To reduce, but not eliminate, the 
potential of saturation of soils in front of the retaining walls, the subdrain may be lowered 
behind the footing and below finish grade as long as it is properly outletted and connects with 
the free-draining backfill. The outlet pipe should drain to a suitable outlet. In general, we do 
not recommend retaining wall outlet pipes be connected to area drains. If subdrains are 
connected to area drains, special care and information should be provided to homeowners to 
maintain these drains. It should be noted that the recommended subdrain does not provide 
protection against seepage through the face of the wall and/or efflorescence. Efflorescence is 
generally a white crystalline powder (discoloration) that results when water containing 
soluble salts migrates over a period of time through the face of a retaining wall and 
evaporates. If such seepage or efflorescence is undesirable, retaining walls should be 
waterproofed to reduce this potential. 
 
Surcharge loading effects from any adjacent structures should be evaluated by the retaining wall 
designer. In general, structural loads within a 1:1 (horizontal to vertical) upward projection from 
the bottom of the proposed retaining wall footing will surcharge the proposed retaining 
structure. Uniform surcharges may be estimated using the applicable coefficient of lateral earth 
pressure using a rectangular distribution. A factor of 0.5 and 0.33 may be used for at-rest and 
active conditions, respectively. The retaining wall designer should contact the geotechnical 
engineer for any required geotechnical input in estimating any applicable surcharge loads.  

 
If required, the retaining wall designer may use a seismic lateral earth pressure increment of 5 
pcf for a level backfill condition and 12 pcf for 2:1 sloping backfill. This increment should be 
applied in addition to the provided static lateral earth pressure using a “normal” triangular 
distribution with the resultant acting at H/3 in relation to the base of the retaining structure 
(where H is the retained height). When analyzing short duration seismic loading for the 
restrained, at-rest condition, the seismic increment may be added to the applicable active lateral 
earth pressure (in lieu of the at-rest lateral earth pressure). Per Section 1803.5.12 of the 2013 
CBC, the seismic earth pressure is applicable to “structures assigned to Seismic Design 
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Category D, E, or F in accordance with Section 1613.” This seismic lateral earth pressure is 
estimated using the procedure outlined by the Structural Engineers Association of California 
(Lew, et al, 2010). The provided seismic lateral earth pressure is for a level backfill, if a 
sloping backfill condition is proposed LGC Geotechnical should be contacted for specific 
seismic lateral earth pressure increments based on the planned configuration of the retaining 
walls. 

 
 

4.4 Control of Surface Water and Drainage Control 
 
From a geotechnical perspective, positive drainage of surface water away from structures is very 
important. Water should not be allowed to pond adjacent to buildings or to flow freely down a graded 
slope. Per the 2013 CBC, positive drainage may be accomplished by providing drainage away from 
buildings at a gradient of at least 5 percent for earthen surfaces for a distance of at least 10 feet away 
from the face of building. If a distance of 10 feet cannot be achieved, an alternative of a gradient of at 
least 5 percent to an area drain or swale having a gradient of 2 percent is acceptable. Where necessary, 
drainage paths may be shortened by use of area drains and collector pipes. Eave gutters are 
recommended and should reduce water infiltration into the subgrade soils if the downspouts are 
properly connected to appropriate outlets. Ultimately surface drainage and code compliance is the 
purview of the Project Civil Engineer. 
 
Planters with open bottoms adjacent to buildings should be avoided. Planters should not be designed 
adjacent to buildings unless provisions for drainage, such as catch basins, liners, and/or area drains, are 
made. Overwatering must be avoided. 
 

 
4.5 Preliminary Asphalt Concrete Pavement Sections  
  

Laboratory testing performed by NorCal Engineering (2014b) resulted in a R-values of 5 for the onsite 
soils. Provisional minimum street sections are provided below for Traffic Indices from 5.0 to 8.0 to be 
utilized in the design of the auto and truck parking/circulation areas. Pavement sections are based on 
Caltrans Highway Design Manual (Caltrans, 2008). These recommendations must be confirmed with R-
value testing of representative near-surface soils at the completion of grading and after underground 
utilities have been installed and backfilled. Final street sections should be confirmed by the project civil 
engineer based upon the projected design Traffic Index. If requested, LGC Geotechnical will provide 
sections for alternate TI values.  
 

TABLE 4 
 

Paving Section Options 
 

Assumed Traffic Index 5.0 6.0 7.0 8.0 
R-Value Subgrade 5 5 5 5 
AC Thickness 4.0 inches 4.0 inches 5.0 inches 6.0 inches 
Base Thickness 10.0 inches 13.5 inches 15.0 inches 17.0 inches 

 
The thicknesses shown are for minimum thicknesses. Increasing the thickness of any or all of the 
above layers will reduce the likelihood of the pavement experiencing distress during its service life. 
The above recommendations are based on the assumption that proper maintenance and irrigation of 
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the areas adjacent to the roadway will occur through the design life of the pavement. Failure to 
maintain a proper maintenance and/or irrigation program may jeopardize the integrity of the 
pavement. 
 
Aggregate base material (crushed aggregate base and crushed miscellaneous base) should be compacted 
to a minimum of 95 percent relative compaction at or slightly above optimum moisture content per 
ASTM D1557. Subgrade below aggregate base should be compacted to a minimum of 90 percent 
relative compaction at or slightly above optimum moisture content per ASTM D1557. 
 
 

4.6 Soil Corrosivity to Concrete and Metal  
 

Although not corrosion engineers (LGC Geotechnical is not a corrosion consultant), several governing 
agencies in Southern California require the geotechnical consultant to determine the corrosion potential 
of soils to buried concrete and metal facilities. We therefore present the results of previous testing with 
regard to corrosion for the use of the client and other consultants, as they determine necessary.  
 
Previous corrosion testing (pH, resistivity, chloride and soluble sulfate content) was performed to 
estimate the corrosion potential of onsite soils (NorCal, 2014b). The results for corrosion potential 
indicated a minimum resistivity value of 2,403 ohm-centimeters, a pH value of 7.8, a soluble solfate 
concentration of 0.0038 percent, and a chloride concentration of 225 parts per million (ppm). Caltrans 
defines a corrosive area where any of the following conditions exist: the soil contains more than 500 
ppm of chlorides, more than 2,000 ppm (0.2 percent) of sulfates, or a pH of 5.5 or less (Caltrans, 2012). 
  
Based on preliminary laboratory sulfate test results, site soils should be considered to have a severity 
categorization of “Not Applicable” and are designated to a class “S0”, per ACI 318, Table 4.2.1 and 
Table 4.3.1, respectively. This must be verified based on as-graded conditions. 

 
 

4.7 Nonstructural Concrete Flatwork  
 

Nonstructural concrete flatwork (such as walkways, patio areas, etc.) has a high potential for 
cracking due to changes in soil volume related to soil-moisture fluctuations. To reduce the potential 
for excessive cracking and lifting, concrete should be designed in accordance with the minimum 
guidelines outlined in Table 5 below. These guidelines will reduce the potential for irregular cracking 
and promote cracking along construction joints, but will not eliminate all cracking or lifting. 
Thickening the concrete and/or adding additional reinforcement will further reduce cosmetic distress. 
Please note that these are preliminary recommendations that will need to be confirmed and/or 
modified based on as-graded conditions at the completion of grading. 
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TABLE 5 
 

Minimal Guidelines for Nonstructural Concrete Flatwork 
 

 Sidewalks Patios 
Minimum 

Thickness (in.) 
4 (nominal) 4 (full) 

Presoaking 
Wet down prior 

to placing 
Wet down prior to 

placing 

Reinforcement  
No. 3 at 24 inches 

on centers 
Thickened 
Edge (in.) 

  

Crack Control 
Joints 

Saw cut or deep 
open tool joint 
to a minimum 

of 1/3 the 
concrete 
thickness 

Saw cut or deep 
open tool joint 
to a minimum 

of 1/3 the 
concrete 
thickness 

Maximum 
Joint Spacing 

5 feet 6 feet 

Aggregate 
Base 

Thickness (in.) 
  
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5.0 LIMITATIONS 
 
Our services were performed using the degree of care and skill ordinarily exercised, under similar 
circumstances, by reputable engineers and geologists practicing in this or similar localities. No other 
warranty, expressed or implied, is made as to the conclusions and professional advice included in this report. 
The samples taken and submitted for laboratory testing, the observations made and the in-situ field testing 
performed are believed representative of the entire project; however, soil and geologic conditions revealed 
by excavation may be different than our preliminary findings. If this occurs, the changed conditions must be 
evaluated by the project soils engineer and geologist and design(s) adjusted as required or alternate design(s) 
recommended.  
 
This report is issued with the understanding that it is the responsibility of the owner, or of his/her 
representative, to ensure that the information and recommendations contained herein are brought to the 
attention of the architect and/or project engineer and incorporated into the plans, and the necessary steps are 
taken to see that the contractor and/or subcontractor properly implements the recommendations in the field. 
The contractor and/or subcontractor should notify the owner if they consider any of the recommendations 
presented herein to be unsafe.  
 
The findings of this report are valid as of the present date. However, changes in the conditions of a property 
can and do occur with the passage of time, whether they be due to natural processes or the works of man on 
this or adjacent properties. Therefore, the findings, conclusions, and recommendations presented in this 
report can be relied upon only if LGC Geotechnical has the opportunity to observe the subsurface conditions 
during grading and construction of the project, in order to confirm that our preliminary findings are 
representative for the site. 
 
In addition, changes in applicable or appropriate standards may occur, whether they result from legislation or 
the broadening of knowledge. Accordingly, the findings of this report may be invalidated wholly or partially 
by changes outside our control. Therefore, this report is subject to review and modification, and should not 
be relied upon after a period of 3 years.  
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General Earthwork and Grading Specifications for Rough Grading 

 
1.0 General 
 

1.1 Intent 
 

These General Earthwork and Grading Specifications are for the grading and earthwork 
shown on the approved grading plan(s) and/or indicated in the geotechnical report(s). These 
Specifications are a part of the recommendations contained in the geotechnical report(s). In 
case of conflict, the specific recommendations in the geotechnical report shall supersede these 
more general Specifications. Observations of the earthwork by the project Geotechnical 
Consultant during the course of grading may result in new or revised recommendations 
that could supersede these specifications or the recommendations in the geotechnical report(s). 

 
1.2 The Geotechnical Consultant of Record 

 
Prior to commencement of work, the owner shall employ a qualified Geotechnical Consultant 
of Record (Geotechnical Consultant). The Geotechnical Consultant shall be responsible for 
reviewing the approved geotechnical report(s) and accepting the adequacy of the preliminary 
geotechnical findings, conclusions, and recommendations prior to the commencement of the 
grading. 
 
Prior to commencement of grading, the Geotechnical Consultant shall review the "work 
plan" prepared by the Earthwork Contractor (Contractor) and schedule sufficient personnel to 
perform the appropriate level of observation, mapping, and compaction testing. 
 
During the grading and earthwork operations, the Geotechnical Consultant shall observe, 
map, and document the subsurface exposures to verify the geotechnical design assumptions. If 
the observed conditions are found to be significantly different than the interpreted 
assumptions during the design phase, the Geotechnical Consultant shall inform the owner, 
recommend appropriate changes in design to accommodate the observed conditions, and 
notify the review agency where required. 
 
The Geotechnical Consultant shall observe the moisture-conditioning and processing of the 
subgrade and fill materials and perform relative compaction testing of fill to confirm that the 
attained level of compaction is being accomplished as specified. The Geotechnical Consultant 
shall provide the test results to the owner and the Contractor on a routine and frequent basis. 

 
1.3 The Earthwork Contractor  

 
The Earthwork Contractor (Contractor) shall be qualified, experienced, and knowledgeable 
in earthwork logistics, preparation and processing of ground to receive fill, moisture-
conditioning and processing of fill, and compacting fill. The Contractor shall review and 
accept the plans, geotechnical report(s), and these Specifications prior to commencement of 
grading. The Contractor shall be solely responsible for performing the grading in accordance 
with the project plans and specifications. The Contractor shall prepare and submit to the 
owner and the Geotechnical Consultant a work plan that indicates the sequence of earthwork 
grading, the number of “equipment” of work and the estimated quantities of daily earthwork 
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contemplated for the site prior to commencement of grading. The Contractor shall inform 
the owner and the 
Geotechnical Consultant of changes in work schedules and updates to the work plan at least 
24 hours in advance of such changes so that appropriate personnel will be available for 
observation and testing. The Contractor shall not assume that the Geotechnical Consultant is 
aware of all grading operations. 
 
The Contractor shall have the sole responsibility to provide adequate equipment and methods 
to accomplish the earthwork in accordance with the applicable grading codes and agency 
ordinances, these Specifications, and the recommendations in the approved geotechnical 
report(s) and grading plan(s). If, in the opinion of the Geotechnical Consultant, unsatisfactory 
conditions, such as unsuitable soil, improper moisture condition, inadequate compaction, 
insufficient buttress key size, adverse weather, etc., are resulting in a quality of work less 
than required in these specifications, the Geotechnical Consultant shall reject the work and 
may recommend to the owner that construction be stopped until the conditions are rectified. It 
is the contractor’s sole responsibility to provide proper fill compaction. 

 
 
2.0 Preparation of Areas to be Filled 
 

2.1 Clearing and Grubbing  
 

Vegetation, such as brush, grass, roots, and other deleterious material shall be sufficiently 
removed and properly disposed of in a method acceptable to the owner, governing agencies, 
and the Geotechnical Consultant. 
  
The Geotechnical Consultant shall evaluate the extent of these removals depending on 
specific site conditions. Earth fill material shall not contain more than 1 percent of organic 
materials (by volume). Nesting of the organic materials shall not be allowed. 
 
If potentially hazardous materials are encountered, the Contractor shall stop work in the 
affected area, and a hazardous material specialist shall be informed immediately for proper 
evaluation and handling of these materials prior to continuing to work in that area. 
 
As presently defined by the State of California, most refined petroleum products (gasoline, 
diesel fuel, motor oil, grease, coolant, etc.) have chemical constituents that are considered to be 
hazardous waste. As such, the indiscriminate dumping or spillage of these fluids onto the 
ground may constitute a misdemeanor, punishable by fines and/or imprisonment, and shall 
not be allowed. The contractor is responsible for all hazardous waste relating to his work. The 
Geotechnical Consultant does not have expertise in this area. If hazardous waste is a concern, 
then the Client should acquire the services of a qualified environmental assessor. 
 

2.2 Processing  
 

Existing ground that has been declared satisfactory for support of fill by the Geotechnical 
Consultant shall be scarified to a minimum depth of 6 inches. Existing ground that is not 
satisfactory shall be over-excavated as specified in the following section. Scarification shall 
continue until soils are broken down and free of oversize material and the working surface is 
reasonably uniform, flat, and free of uneven features that would inhibit uniform compaction. 
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2.3 Over-excavation 

 
In addition to removals and over-excavations recommended in the approved geotechnical 
report(s) and the grading plan, soft, loose, dry, saturated, spongy, organic-rich, highly 
fractured or otherwise unsuitable ground shall be over-excavated to competent ground as 
evaluated by the Geotechnical Consultant during grading. 

 
2.4 Benching 

 
Where fills are to be placed on ground with slopes steeper than 5:1 (horizontal to vertical units), 
the ground shall be stepped or benched. Please see the Standard Details for a graphic 
illustration. The lowest bench or key shall be a minimum of 15 feet wide and at least 2 feet 
deep, into competent material as evaluated by the Geotechnical Consultant. Other benches 
shall be excavated a minimum height of 4 feet into competent material or as otherwise 
recommended by the Geotechnical Consultant. Fill placed on ground sloping flatter than 5:1 
shall also be benched or otherwise over-excavated to provide a flat subgrade for the fill. 

 
2.5 Evaluation/Acceptance of Fill Areas  

 
All areas to receive fill, including removal and processed areas, key bottoms, and benches, 
shall be observed, mapped, elevations recorded, and/or tested prior to being accepted by the 
Geotechnical Consultant as suitable to receive fill. The Contractor shall obtain a written 
acceptance from the Geotechnical Consultant prior to fill placement. A licensed surveyor 
shall provide the survey control for determining elevations of processed areas, keys, and 
benches. 

 
 
3.0 Fill Material 

 
3.1 General  

 
Material to be used as fill shall be essentially free of organic matter and other deleterious 
substances evaluated and accepted by the Geotechnical Consultant prior to placement. Soils 
of poor quality, such as those with unacceptable gradation, high expansion potential, or low 
strength shall be placed in areas acceptable to the Geotechnical Consultant or mixed with other 
soils to achieve satisfactory fill material. 

 
3.2 Oversize  

 
Oversize material defined as rock, or other irreducible material with a maximum dimension 
greater than 8 inches, shall not be buried or placed in fill unless location, materials, and 
placement methods are specifically accepted by the Geotechnical Consultant. Placement 
operations shall be such that nesting of oversized material does not occur and such that 
oversize material is completely surrounded by compacted or densified fill. Oversize material 
shall not be placed within 10 vertical feet of finish grade or within 2 feet of future utilities or 
underground construction. 
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3.3 Import 
 

If importing of fill material is required for grading, proposed import material shall meet the 
requirements of the geotechnical consultant. The potential import source shall be given to the 
Geotechnical Consultant at least 48 hours (2 working days) before importing begins so that its 
suitability can be determined and appropriate tests performed. 

 
 

4.0 Fill Placement and Compaction 
 

4.1 Fill Layers 
 

Approved fill material shall be placed in areas prepared to receive fill (per Section 3.0) in 
near-horizontal layers not exceeding 8 inches in loose thickness. The Geotechnical 
Consultant may accept thicker layers if testing indicates the grading procedures can 
adequately compact the thicker layers. Each layer shall be spread evenly and mixed 
thoroughly to attain relative uniformity of material and moisture throughout. 

 
4.2 Fill Moisture Conditioning 

 
Fill soils shall be watered, dried back, blended, and/or mixed, as necessary to attain a 
relatively uniform moisture content at or slightly over optimum. Maximum density and 
optimum soil moisture content tests shall be performed in accordance with the American 
Society of Testing and Materials (ASTM Test Method D1557). 

 
4.3 Compaction of Fill 

 
After each layer has been moisture-conditioned, mixed, and evenly spread, it shall be 
uniformly compacted to not less than 90 percent of maximum dry density (ASTM Test 
Method D1557). Compaction equipment shall be adequately sized and be either specifically 
designed for soil compaction or of proven reliability to efficiently achieve the specified level of 
compaction with uniformity. 

 
4.4 Compaction of Fill Slopes 

 
In addition to normal compaction procedures specified above, compaction of slopes shall be 
accomplished by backrolling of slopes with sheepsfoot rollers at increments of 3 to 4 feet in 
fill elevation, or by other methods producing satisfactory results acceptable to the 
Geotechnical Consultant. Upon completion of grading, relative compaction of the fill, out to 
the slope face, shall be at least 90 percent of maximum density per ASTM Test Method D1557. 

 
4.5 Compaction Testing 

 
Field tests for moisture content and relative compaction of the fill soils shall be performed 
by the Geotechnical Consultant. Location and frequency of tests shall be at the Consultant's 
discretion based on field conditions encountered. Compaction test locations will not 
necessarily be selected on a random basis. Test locations shall be selected to verify 
adequacy of compaction levels in areas that are judged to be prone to inadequate compaction 
(such as close to slope faces and at the fill/bedrock benches). 
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4.6 Frequency of Compaction Testing 

 
Tests shall be taken at intervals not exceeding 2 feet in vertical rise and/or 1,000 cubic yards of 
compacted fill soils embankment. In addition, as a guideline, at least one test shall be taken 
on slope faces for each 5,000 square feet of slope face and/or each 10 feet of vertical height 
of slope. The Contractor shall assure that fill construction is such that the testing schedule 
can be accomplished by the Geotechnical Consultant. The Contractor shall stop or slow 
down the earthwork construction if these minimum standards are not met. 

 
4.7 Compaction Test Locations 

 
The Geotechnical Consultant shall document the approximate elevation and horizontal 
coordinates of each test location. The Contractor shall coordinate with the project surveyor to 
assure that sufficient grade stakes are established so that the Geotechnical Consultant can 
determine the test locations with sufficient accuracy. At a minimum, two grade stakes within 
a horizontal distance of 100 feet and vertically less than 
5 feet apart from potential test locations shall be provided. 

 
 
5.0 Subdrain Installation 
 

Subdrain systems shall be installed in accordance with the approved geotechnical report(s), the 
grading plan, and the Standard Details. The Geotechnical Consultant may recommend additional 
subdrains and/or changes in subdrain extent, location, grade, or material depending on conditions 
encountered during grading. All subdrains shall be surveyed by a land surveyor/civil engineer for line 
and grade after installation and prior to burial. Sufficient time should be allowed by the Contractor for 
these surveys. 

 
 
6.0 Excavation 
 

Excavations, as well as over-excavation for remedial purposes, shall be evaluated by the Geotechnical 
Consultant during grading. Remedial removal depths shown on geotechnical plans are estimates only. 
The actual extent of removal shall be determined by the Geotechnical Consultant based on the field 
evaluation of exposed conditions during grading. Where fill-over-cut slopes are to be graded, the cut 
portion of the slope shall be made, evaluated, and accepted by the Geotechnical Consultant prior to 
placement of materials for construction of the fill portion of the slope, unless otherwise recommended 
by the Geotechnical Consultant. 

 
 
7.0 Trench Backfills 
 

7.1 The Contractor shall follow all OHSA and Cal/OSHA requirements for safety of trench 
excavations. 

 
7.2 All bedding and backfill of utility trenches shall be done in accordance with the applicable 

provisions of Standard Specifications of Public Works Construction. Bedding material shall 
have a Sand Equivalent greater than 30 (SE>30). The bedding shall be placed to 1 foot over 
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the top of the conduit and densified by jetting. Backfill shall be placed and densified to a 
minimum of 90 percent of maximum from 1 foot above the top of the conduit to the surface. 

 
7.3 The jetting of the bedding around the conduits shall be observed by the Geotechnical 

Consultant. 
 
7.4 The Geotechnical Consultant shall test the trench backfill for relative compaction. At least one 

test should be made for every 300 feet of trench and 2 feet of fill. 
 
7.5 Lift thickness of trench backfill shall not exceed those allowed in the Standard Specifications 

of Public Works Construction unless the Contractor can demonstrate to the Geotechnical 
Consultant that the fill lift can be compacted to the minimum relative compaction by his 
alternative equipment and method. 
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the site. Based on the historical land uses at the site, there is a low likelihood that 

former occupants have contributed to the groundwater issues. 

 

 

5 HISTORICAL LAND USE 

Ardent conducted a historical land use record search for both the site and surrounding areas. 

This included a review of one or more of the following sources that were found to be both 
reasonably 

ascertainable and useful for the purposes of this Phase I ESA: historical aerial 

photographs, historical fire insurance maps, historical city directories, building permits and 

plans, topographic maps, property tax records, zoning/land use records, and a review of prior 

environmental assessment reports regarding the site. Copies of historical data are provided in 

Appendix C. 

 

5.1 Summary of Historical Land Use of the Property 

The site was vacant land from at least 1938 through the 1960s with possible agricultural 

usage during the 1930’s. From at least 1978 to 2008, the southeastern parcel was 

occupied by a single-family residence. A prior Phase I ESA reported that the 

southwestern and two northern parcels were used as a sod farm in 2004. The 

southeastern parcel was briefly used to store truck trailers during the mid-2000’s.The 

residential building demolition in 2008included the removal of a septic tank. From 2008 

to present-day, the site has remained avacant lot. 

 

5.2 Summary of Historical Land Use of Adjoining Properties 

The site vicinity was largely used for agricultural purposes or vacant land from at least 

1938through the mid-1980’s. Scattered single-family residential buildings were 

constructed in the site vicinity during the late-1970’s to mid-1980’s. From the early-

2000’s to at least 2012, the property adjoining north was used to store modular homes, 

trucks and trailers. This property was vacant land during the current site reconnaissance. 

The commercial warehouse building adjoining south of the site was constructed by 2006. 
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5.3 Fire Insurance Rate Maps 

Historical Sanborn Fire Insurance Rate Maps (Sanborn maps) were requested from 
Environmental Data Resources Inc. (EDR) of Milford, Connecticut. According to EDR, there are 

no Sanborn maps available for the site. 

 

5.4 Historical Aerial Photographs 

Historical aerial photographs for selected years between 1938 and 2012 were provided by 

EDR. The following presents a summary of our review. 

 

• 1938, 1953, 1961 and 1967 – The site was vacant land. The site vicinity appeared to be 
  used for agricultural purposes or vacant land. A water retention pond observed during 
  the current site reconnaissance was first visible off-site near the northwestern corner of 
  the site in the 1953 photo. 
 
• 1978 and 1985 – By 1978, small single-family residence was visible on the southeastern 
  parcel. A “pond” observed on-site during the current site reconnaissance was visible in 
  the aerial photos adjoining west of the residence. By 1978, a single-family residence was 
  constructed on the property adjoining north of the site, and by 1985 a single-family residence 
  was constructed on the property adjoining south of the site. 
 
• 1989, 1994, 2002, 2005, 2006, 2009, 2010 and 2012 – In the 2006 aerial photos, the 
  site was used for storage of truck trailers. By 2009, the single-family residence was    
  demolished.  The prior Phase I ESA reported the use of the southwestern and two northern 
  parcels as a sod farms. The presence of the sod farm usage were not obvious in the 
  aerial photos. From 1989 to 2012, the property adjoining north appeared to be used as a 
  storage yard for truck trailers. The prior Phase I ESA also reported the storage of modular 
  homes at this property. The property adjoining north of the site was vacant land 
  during the current site reconnaissance. 

 

5.5 Building Permits 

Building permits were reviewed at the City of Moreno Valley Building Department (MVBD) 

using the APNs associated with the site. The MVBD provided copies of a 2008 asbestos 

survey and demolition permit associated with the southeastern parcel. The asbestos survey 

was conducted prior to the demolition of the single-family residence. No asbestos was detected 

in the 14 samples collected. The building was demolished in July 2008 and included 

the removal of a septic system. The MVBD reported that there were no building records for 

the remaining parcels. 
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Appendix 5:  LID Infeasibility (N/A) 

LID Technical Infeasibility Analysis 
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TABLE 3-4. LID BMP Applicability 

LID BMP Hierarchy 

A B C D 

KSAT> 
1.6"/hr., 
and no 

restrictions 
on infiltration 

Are Harvest 
and Use 

BMPs 
feasible?  

0.3"/hr. < KSAT 
< 1.6"/hr., 

or 
unpredictable 
or unknown 

KSAT < 
0.3"/hr. 

LID Infiltration BMPs*     

Harvest and Use BMPs     

LID Bioretention      

LID Biotreatment      

Notes for Table 3-5:  
See also Figure 3-6 for guidance in selecting appropriate BMPs 
Column A: Selections from this column may be used in locations where the infiltration rate of underlying soils is at least 1.6" per 
hour and no restrictions on infiltration apply to these locations. 
Column B: Harvest and Use BMPs may be used where it can be shown that there is sufficient demand for harvested water and 
where LID Infiltration BMPs are not feasible. 

Column C: Selections in this column may be used in locations where the measured infiltration rate of underlying soils is between 
0.3" and 1.6" per hour or where, in accordance with recommendations of a licensed geotechnical engineer, the post-
development saturated hydraulic conductivity is uncertain or unknown or cannot be reliably predicted because of soil 
disturbance or fill, anisotropic soil characteristics, presence of clay lenses, or other factors.  
Column D: Selections in this column may be used in locations where the infiltration rate of underlying soils is 0.3" per hour or 
less. See Chapter 2 for more information.  
* Permeable Pavement, when designed with a maximum of a 2:1 ratio of impervious area to pervious pavement areas, or less, is 
considered a self-retaining area, and is not considered an LID BMP for the purposes of this table. This table focuses on the 
‘special case’ included in the discussion of ‘areas draining to self-retaining areas’ above, where a project proponent can choose 
to design the pervious pavement as a LID BMP in accordance with an approved design, such as the LID BMP Design handbook, 
and in return drain additional impervious area onto the pervious pavement beyond the 2:1 ratio. 

 

3 . 4 . 2 . a .  L a y i n g  o u t  y o u r  L I D  B M P s  

Finding the right location for LID BMPs on your site involves a careful and creative 
integration of several factors: 

 To make the most efficient use of the site and to maximize aesthetic 
value, integrate BMPs with site landscaping. Many local zoning codes may 
require landscape setbacks or buffers, or may specify that a minimum 
portion of the site be landscaped. It may be possible to locate some or all 
of your site’s Stormwater BMPs within this same area, or within utility 
easements or other non-buildable areas.  

 Bioretention BMPs must be level or nearly level all the way around. When 
configured in a linear fashion (similar to swales) bioretention BMPs may 
be gently sloped end to end, but opposite sides must be at the same 
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Appendix 6:  BMP Design Details 

BMP Sizing, Design Details and other Supporting Documentation 

 



RIVERSIDE COUNTY FLOOD
CONTROL AND WATER

CONSERVATION DISTRICT

Isohyetal Map
for the 85th Percentile
24 hour Storm Event

July 2011

Rain Gage Locations
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Date

D85= 0.63 inches

DMA 

Type/ID

DMA Area 

(square feet)

Post‐Project Surface 

Type

Effective 

Imperivous 

Fraction, If

DMA 
Runoff 
Factor

DMA Areas x 

Runoff Factor

Design 

Storm 

Depth (in) 

Design Capture 

Volume, VBMP 

(cubic feet)

Proposed 

Volume on 

Plans (cubic 

feet)

DMA A 358418 Mixed Surface Types 0.88 0.70 251534.5

DMA B 492411 Mixed Surface Types 0.87 0.69 338775.6

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

850829 590310.1 0.63 30991.3 32,272

Notes: 

Total

85th Percentile, 24-hour Rainfall Depth, 
from the Isohyetal Map in Handbook Appendix E

Insert additional rows if needed to accommodate all DMAs draining to the BMP

Santa Ana Watershed - BMP Design Volume, VBMP
(Rev. 10-2011)

   Legend:
Required Entries    

Calculated Cells     
(Note this worksheet shall only  be used in conjunction with BMP designs from the LID BMP Design Handbook ) 

Company Name Huitt-Zollars, Inc 3/29/2016
Designed by Ryan Peng Case No
Company Project Number/Name R304806.01 - Moreno Valley Vogel Industrial

BMP Identification

Drainage Management Area Tabulation

Design Rainfall Depth

BMP NAME / ID
Must match Name/ID used on BMP Design Calculation Sheet
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3.5  Bioretention Facility 
 

 

Description 
Bioretention  Facilities  are  shallow,  vegetated  basins  underlain  by  an  engineered  soil media. 
Healthy plant and biological activity in the root zone maintain and renew the macro‐pore space 
in  the  soil  and  maximize  plant  uptake  of  pollutants  and  runoff.  This  keeps  the  Best 
Management Practice  (BMP)  from becoming  clogged  and  allows more of  the  soil  column  to 
function as both a sponge (retaining water) and a highly effective and self‐maintaining biofilter. 
In  most  cases,  the  bottom  of  a  Bioretention  Facility  is  unlined,  which  also  provides  an 
opportunity for infiltration to the extent the underlying onsite soil can accommodate. When the 
infiltration  rate  of  the  underlying  soil  is  exceeded,  fully  biotreated  flows  are  discharged  via 
underdrains.  Bioretention  Facilities  therefore  will  inherently  achieve  the maximum  feasible 
level  of  infiltration  and  evapotranspiration  and  achieve  the  minimum  feasible  (but  highly 
biotreated) discharge to the storm drain system. 
 

Siting Considerations 
These facilities work best when they are designed in a relatively level area. Unlike other BMPs, 
Bioretention Facilities can be used in smaller landscaped spaces on the site, such as: 

 Parking islands  
 Medians 
 Site entrances 

Landscaped  areas  on  the  site  (such  as  may  otherwise  be  required  through  minimum 
landscaping  ordinances),  can  often  be  designed  as  Bioretention  Facilities.  This  can  be 
accomplished by: 
 

 Depressing landscaped areas below adjacent impervious surfaces, rather than elevating 
those areas 

 Grading the site to direct runoff from those  impervious surfaces  into the Bioretention 
Facility, rather than away from the landscaping 

 Sizing  and  designing  the  depressed  landscaped  area  as  a  Bioretention  Facility  as 
described in this Fact Sheet 
 

Type of BMP  LID – Bioretention

Treatment Mechanisms  Infiltration, Evapotranspiration, Evaporation, Biofiltration 

Maximum Drainage Area  This BMP is intended to be integrated into a project’s landscaped area in a 

distributed manner. Typically, contributing drainage areas to Bioretention 

Facilities range from less than 1 acre to a maximum of around 10 acres. 

Other Names  Rain Garden, Bioretention Cell, Bioretention Basin, Biofiltration Basin, 

Landscaped Filter Basin, Porous Landscape Detention 
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Bioretention Facilities should however not be used downstream of areas where large amounts 
of  sediment  can  clog  the  system.  Placing  a  Bioretention  Facility  at  the  toe  of  a  steep  slope 
should also be avoided due to the potential for clogging the engineered soil media with erosion 
from the slope, as well as the potential for damaging the vegetation. 
  

Design and Sizing Criteria  
The recommended cross section necessary for a Bioretention Facility includes:  
 

 Vegetated area  

 18' minimum depth of engineered soil media   

 12' minimum gravel  layer depth with 6' perforated pipes  (added  flow control  features 
such as orifice plates may be required to mitigate for HCOC conditions) 

 
 
While  the  18‐inch minimum  engineered  soil media  depth  can  be  used  in  some  cases,  it  is 
recommended to use 24 inches or a preferred 36 inches to provide an adequate root zone for 
the  chosen plant palate.  Such a design also provides  for  improved  removal effectiveness  for 
nutrients.  The  recommended  ponding  depth  inside  of  a  Bioretention  Facility  is  6  inches; 
measured from the flat bottom surface to the top of the water surface as shown in Figure 1.  
 
Because this BMP is filled with an engineered soil media, pore space in the soil and gravel layer 
is assumed to provide storage volume. However, several considerations must be noted: 
 

 Surcharge storage above  the soil surface  (6  inches)  is  important  to assure  that design 
flows do not bypass the BMP when runoff exceeds the soil’s absorption rate.  

 In cases where the Bioretention Facility contains engineered soil media deeper than 36 
inches, the pore space within the engineered soil media can only be counted to the 36‐
inch depth.  

 A  maximum  of  30  percent  pore  space  can  be  used  for  the  soil  media  whereas  a 
maximum of 40 percent pore space can be use for the gravel layer. 

 

Figure 1: Standard Layout for a Bioretention Facility 
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Engineered Soil Media Requirements 
The engineered soil media shall be comprised of 85 percent mineral component and 15 percent 
organic component, by volume, drum mixed prior to placement. The mineral component shall 
be a Class A sandy  loam topsoil that meets the range specified  in Table 1 below. The organic 
component shall be nitrogen stabilized compost1, such that nitrogen does not  leach  from the 
media. 

Table 1: Mineral Component Range Requirements 

Percent Range  Component 

70‐80  Sand 

15‐20  Silt 

5‐10  Clay 

The trip ticket, or certificate of compliance, shall be made available to the  inspector to prove 
the engineered mix meets this specification. 
 
Vegetation Requirements  
Vegetative  cover  is  important  to minimize  erosion  and  ensure  that  treatment  occurs  in  the 
Bioretention  Facility.  The  area  should  be  designed  for  at  least  70  percent mature  coverage 
throughout  the  Bioretention  Facility.  To  prevent  the  BMP  from  being  used  as  walkways, 
Bioretention  Facilities  shall  be  planted  with  a  combination  of  small  trees,  densely  planted 
shrubs, and natural grasses. Grasses shall be native or ornamental; preferably ones that do not 
need to be mowed. The application of fertilizers and pesticides should be minimal. To maintain 
oxygen  levels  for  the vegetation and promote biodegradation,  it  is  important  that vegetation 
not be  completely  submerged  for  any extended period of  time.  Therefore,  a maximum of 6 
inches of ponded water shall be used in the design to ensure that plants within the Bioretention 
Facility remain healthy.  
 
A 2 to 3‐inch layer of standard shredded aged hardwood mulch shall be placed as the top layer 
inside  the  Bioretention  Facility.  The  6‐inch  ponding  depth  shown  in  Figure  1  above  shall  be 
measured from the top surface of the 2 to 3‐inch mulch layer. 
 
Curb Cuts 
To allow water to flow  into the Bioretention Facility, 1‐foot‐wide (minimum) curb cuts should 
be placed approximately every 10 feet around the perimeter of the Bioretention Facility. Figure 
2 shows a curb cut  in a Bioretention Facility. Curb cut flow  lines must be at or above the VBMP 
water surface level.  
 

                                                 
1 For more information on compost, visit the US Composting Council website at: http://compostingcouncil.org/ 
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Figure 2: Curb Cut located in a Bioretention Facility 

 
To reduce erosion, a gravel pad shall be placed 
at  each  inlet point  to  the Bioretention  Facility. 
The gravel should be 1‐  to 1.5‐inch diameter  in 
size.  The  gravel  should  overlap  the  curb  cut 
opening a minimum of 6  inches. The gravel pad 
inside  the  Bioretention  Facility  should  be  flush 
with  the  finished  surface  at  the  curb  cut  and 
extend to the bottom of the slope.  
 
In addition, place an apron of stone or concrete, 
a  foot  square  or  larger,  inside  each  inlet  to 
prevent  vegetation  from  growing  up  and 
blocking the inlet.  See Figure 3. 

 
 
Terracing the Landscaped Filter Basin 
It is recommended that Bioretention Facilities be level. In the event the facility site slopes and 
lacks proper design, water would fill the lowest point of the BMP and then discharge from the 
basin without  being  treated.  To  ensure  that  the water will  be  held within  the  Bioretention 
Facility on sloped sites, the BMP must be terraced with nonporous check dams to provide the 
required storage and treatment capacity.  
The terraced version of this BMP shall be used on non‐flat sites with no more than a 3 percent 
slope. The surcharge depth cannot exceed 0.5 feet, and side slopes shall not exceed 4:1. Table 2 
below shows the spacing of the check dams, and slopes shall be rounded up (i.e., 2.5 percent 
slope shall use 10' spacing for check dams). 
 

Table 2: Check Dam Spacing 

6” Check Dam Spacing 

Slope  Spacing 

1%  25' 

2%  15' 

3%  10' 

Figure 3: Apron located in a Bioretention Facility 
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Roof Runoff 
Roof downspouts may be directed  towards Bioretention Facilities. However,  the downspouts 
must discharge onto a concrete splash block to protect the Bioretention Facility from erosion. 
Retaining Walls 
It  is recommended that Retaining Wall Type 1A, per Caltrans Standard B3‐3 or equivalent, be 
constructed around the entire perimeter of the Bioretention Facility. This practice will protect 
the sides of  the Bioretention Facility  from collapsing during construction and maintenance or 
from high service loads adjacent to the BMP. Where such service loads would not exist adjacent 
to the BMP, an engineered alternative may be used if signed by a licensed civil engineer. 
 

Side Slope Requirements 
 

Bioretention Facilities Requiring Side Slopes 
The  design  should  assure  that  the  Bioretention  Facility  does  not  present  a  tripping  hazard. 
Bioretention Facilities proposed near pedestrian areas, such as areas parallel to parking spaces 
or along a walkway, must have a gentle slope to the bottom of the facility. Side slopes inside of 
a Bioretention Facility shall be 4:1. A typical cross section for the Bioretention Facility is shown 
in Figure 1. 
 

Bioretention Facilities Not Requiring Side Slopes 
Where cars park perpendicular  to  the Bioretention Facility, side slopes are not required. A 6‐
inch maximum drop may be used, and the Bioretention Facility must be planted with trees and 
shrubs to prevent pedestrian access. In this case, a curb is not placed around the Bioretention 
Facility,  
but wheel  stops  shall be used  to prevent vehicles  from entering  the Bioretention Facility, as 
shown in Figure 4. 

 
   

Figure 4: Bioretention Facility Layout without Side Slopes 
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Planter Boxes 
Bioretention Facilities can also be placed above ground as planter boxes. Planter boxes must 
have a minimum width of 2 feet, a maximum surcharge depth of 6  inches, and no side slopes 
are necessary. Planter boxes must be constructed so as to ensure that the top surface of the 
engineered  soil media will  remain  level.  This  option may  be  constructed  of  concrete,  brick, 
stone  or  other  stable  materials  that  will  not  warp  or  bend.  Chemically  treated  wood  or 
galvanized steel, which has the ability to contaminate stormwater, should not be used. Planter 
boxes must be  lined with an  impermeable  liner on all sides,  including the bottom. Due to the 
impermeable liner, the inside bottom of the planter box shall be designed and constructed with 
a cross fall, directing treated flows within the subdrain  layer toward the point where subdrain 
exits  the planter box, and subdrains shall be oriented with drain holes oriented down. These 
provisions will help avoid excessive stagnant water within the gravel underdrain  layer. Similar 
to  the  in‐ground  Bioretention  Facility  versions,  this  BMP  benefits  from  healthy  plants  and 
biological activity in the root zone. Planter boxes should be planted with appropriately selected 
vegetation. 

 
Figure 5: Planter Box 
Source: LA Team Effort 

Overflow 
An overflow  route  is needed  in  the Bioretention Facility design  to bypass  stored  runoff  from 
storm events larger than VBMP or in the event of facility or subdrain clogging. Overflow systems 
must connect to an acceptable discharge point, such as a downstream conveyance system as 
shown in Figure 1 and Figure 4. The inlet to the overflow structure shall be elevated inside the 
Bioretention Facility to be flush with the ponding surface for the design capture volume (VBMP) 
as  shown  in  Figure  4.  This will  allow  the  design  capture  volume  to  be  fully  treated  by  the 
Bioretention Facility, and for  larger events to safely be conveyed to downstream systems. The 
overflow inlet shall not be located in the entrance of a Bioretention Facility, as shown in Figure 
6.  
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Underdrain Gravel and Pipes 
An underdrain gravel layer and pipes shall be provided in accordance with Appendix B – 
Underdrains. 
 

 
Figure 6: Incorrect Placement of an Overflow Inlet. 

 

 

Inspection and Maintenance Schedule 
The Bioretention Facility area  shall be  inspected  for erosion, dead vegetation,  soggy  soils, or 
standing  water.  The  use  of  fertilizers  and  pesticides  on  the  plants  inside  the  Bioretention 
Facility should be minimized. 
 

Schedule  Activity 

Ongoing 

 Keep adjacent landscape areas maintained. Remove clippings from 
landscape maintenance activities. 

 Remove trash and debris 

 Replace damaged grass and/or plants 

 Replace surface mulch layer as needed to maintain a 2‐3 inch soil 
cover. 

After storm events   Inspect areas for ponding 

Annually   Inspect/clean inlets and outlets 
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Bioretention Facility Design Procedure 
 
1) Enter the area tributary, AT, to the Bioretention Facility.  

 
2) Enter the Design Volume, VBMP, determined from Section 2.1 of this Handbook. 

 
3) Select the type of design used. There are two types of Bioretention Facility designs: the 

standard design used  for most project sites that  include side slopes, and the modified 
design  used  when  the  BMP  is  located  perpendicular  to  the  parking  spaces  or  with 
planter boxes that do not use side slopes.  
 

4) Enter  the  depth  of  the  engineered  soil  media,  dS.  The  minimum  depth  for  the 
engineered soil media can be 18' in limited cases, but it is recommended to use 24' or a 
preferred 36' to provide an adequate root zone for the chosen plant palette. Engineered 
soil media deeper than 36' will only get credit for the pore space in the first 36'. 
 

5) Enter the top width of the Bioretention Facility. 
 

6) Calculate  the  total effective depth, dE, within  the Bioretention  Facility. The maximum 
allowable pore space of the soil media is 30% while the maximum allowable pore space 
for the gravel layer is 40%.  Gravel layer deeper than 12' will only get credit for the pore 
space in the first 12'. 

 
a. For the design with side slopes the following equation shall be used to determine 

the total effective depth. Where, dP is the depth of ponding within the basin. 

d୉ሺftሻ ൌ
0.3 ൈ ቂ൫w୘ሺftሻ ൈ dୗሺftሻ൯ ൅ 4൫d୔ሺftሻ൯

ଶ
ቃ ൅ 0.4	 ൈ 	1ሺftሻ ൅ d୔ሺftሻൣ4d୔ሺftሻ ൅ ൫w୘ሺftሻ െ 8d୔ሺftሻ൯൧

w୘ሺftሻ
 

This above equation can be simplified  if the maximum ponding depth of 0.5’  is 
used. The equation below  is used on  the worksheet  to  find  the minimum area 
required for the Bioretention Facility: 

d୉ሺftሻ ൌ ሺ0.3 ൈ dୗሺftሻ ൅ 	0.4	x	1ሺftሻሻ െ ቆ
0.7	ሺftଶሻ

w୘ሺftሻ
ቇ ൅ 0.5ሺftሻ 
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b. For  the  design  without  side  slopes  the  following  equation  shall  be  used  to 

determine the total effective depth: 
d୉ሺftሻ ൌ d୔ሺftሻ ൅ ሾሺ0.3ሻ ൈ dୗሺftሻ ൅	ሺ0.4ሻ 	ൈ 1ሺftሻሿ 

 
The equation below, using  the maximum ponding depth of 0.5',  is used on  the 
worksheet to find the minimum area required for the Bioretention Facility: 

 
d୉ሺftሻ ൌ 0.5	ሺftሻ ൅ ሾሺ0.3ሻ ൈ dୗሺftሻ ൅	ሺ0.4ሻ 	ൈ 1ሺftሻሿ 

 
7) Calculate the minimum surface area, AM, required for the Bioretention Facility. This does 

not include the curb surrounding the Bioretention Facility or side slopes. 
 

A୑ሺftଶሻ ൌ
V୆୑୔ሺftଷሻ
d୉	ሺftሻ

 

 
8) Enter the proposed surface area.   This area shall not be  less than the minimum required 

surface area. 
 

9) Verify  that  side  slopes  are  no  steeper  than  4:1  in  the  standard  design,  and  are  not 
required in the modified design. 
 

10) Provide  the  diameter, minimum  6  inches,  of  the  perforated  underdrain  used  in  the 
Bioretention  Facility.  See  Appendix  B  for  specific  information  regarding  perforated 
pipes. 

 
11) Provide  the  slope of  the  site  around  the Bioretention  Facility,  if used.  The maximum 

slope is 3 percent for a standard design.  
 
12) Provide the check dam spacing, if the site around the Bioretention Facility is sloped.  

 
13) Describe the vegetation used within the Bioretention Facility. 

 

 

 



BMP ID
For DMA A

Company Name: Date: 6/8/2016
Designed by: County/City Case No.: PA16-0002

Enter the area tributary to this feature AT= 8.23 acres

Enter VBMP determined from Section 2.1 of this Handbook VBMP= 13,206 ft3

Depth of Soil Filter Media Layer dS = 2.5 ft

Top Width of Bioretention Facility, excluding curb wT = 20.0 ft

Total Effective Depth, dE

dE = 1.62 ft
     dE =  [(0.3) x dS + (0.4) x 1] + 0.5 dE = 1.65 ft

AM = 8,178 ft2

A= 8,918 ft2

Minimum Required Length of Bioretention Facility, L L = 408.9 ft

z = 4 :1

Diameter of Underdrain 6 inches

Longitudinal Slope of Site (3% maximum) 0 %

6" Check Dam Spacing 0 feet

Describe Vegetation: 
Notes: 

2. This Calculation is based on the total area of basin 1 and basin 2 with the same design criteria applied.

Required Entries

Minimum Surface Area, Am

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

Type of Bioretention Facility Design

VBMP (ft3)
AM (ft2) = 

Proposed Surface Area
dE (ft)

Bioretention Facility Properties

1. The bioretention basin 1 and 2 are linked together by a 18" RCP along the Indian Street of the
project site.

Legend:Bioretention Facility  - Design Procedure

Huitt-Zollars, Inc
Ryan L. Peng

Design Volume

Calculated Cells

Bioretention Facility Surface Area

Side Slopes in Bioretention Facility

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

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

  Riverside County Best Management Practice Design Handbook

       JUNE 2010 



BMP ID
For DMA B

Company Name: Date: 6/8/2016
Designed by: County/City Case No.: PA16-0002

Enter the area tributary to this feature AT= 11.3 acres

Enter VBMP determined from Section 2.1 of this Handbook VBMP= 17,786 ft3

Depth of Soil Filter Media Layer dS = 2.0 ft

Top Width of Bioretention Facility, excluding curb wT = 40.0 ft

Total Effective Depth, dE

dE = 1.48 ft
     dE =  [(0.3) x dS + (0.4) x 1] + 0.5 dE = 1.50 ft

AM = 11,998 ft2

A= 12,044 ft2

Minimum Required Length of Bioretention Facility, L L = 300.0 ft

z = 4 :1

Diameter of Underdrain 6 inches

Longitudinal Slope of Site (3% maximum) 0 %

6" Check Dam Spacing 0 feet

Describe Vegetation: 
Notes: This calculation is for bio-retention basin 3.

Legend:Bioretention Facility  - Design Procedure

Huitt-Zollars, Inc
Ryan L. Peng

Design Volume

Calculated Cells

Bioretention Facility Surface Area

Side Slopes in Bioretention Facility

Required Entries

Minimum Surface Area, Am

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

Type of Bioretention Facility Design

VBMP (ft3)
AM (ft2) = 

Proposed Surface Area
dE (ft)

Bioretention Facility Properties

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

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

  Riverside County Best Management Practice Design Handbook

       JUNE 2010 
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APPENDIX E  
 BMP POLLUTANT REMOVAL EFFECTIVENESS 

 

 

BMP Pollutant Removal Effectiveness (1) 

 
 

Pollutant of 
Concern 

 
Harvest 
and Use 

(8) 

 
Infiltrati

on 
BMPs 

(3) 

 
Bioretenti

on 

 
Extended 
Detention 
Basins (2) 

 

Sand Filter 
Basin (7) 

Sediment H H H M H 

Nutrient H H (5) M (4) L (6) 

Trash H H H H H 

Metal H H H M M 

Bacteria H H H M M 

Oil & Grease H H H M H 

Organic 
Compounds 

H H H M H 

Pesticides H H H U U 

 

Abbreviations: 
L: Low removal efficiency M: Medium removal efficiency H: High removal efficiency       U: Unknown 

Notes: 
(1) Periodic performance assessment and updating of this table may be performed based on updated 

information from studies from the District, CASQA, Caltrans or others. These effectiveness ratings are 
based on the specific BMP designs incorporated into this manual. 

(2) Effectiveness based upon total 72-hour drawdown time.  

(3) Includes infiltration basins, infiltration trenches, and permeable pavements. 

(4) Medium for soil types A & B only. Low for soil types C & D. 

(5) Removal rating is dependent on the soil media depth.  L=Min. 18” deep, M= Min. 24” deep, H=Max. 30"-
36" deep. 

(6) Medium where sand filter layer is increased to 36”. 

(7) Considered to be a Treatment Control BMP. See the WQMP to determine if this BMP can be used. 

(8) Cisterns, when associated with an adequate and reliable (year-round) demand for non-potable use of 
captured storm water (see the applicable WQMP for any specific requirements), have a High effectiveness 
at removing all pollutants from stormwater runoff. If there is inadequate demand to reliably drain the 
cistern through a non-potable use throughout the year, pollutant removal effectiveness will be Low. 
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Appendix 7:  Hydromodification (N/A) 

Supporting Detail Relating to Hydrologic Conditions of Concern 

 



P R A D O  D A M

MYSTIC LAKE

PRADO DAM

REDLANDS

BEAUMONT

WILDOMAR

MURRIETA

CANYON
LAKE

CORONA

NORCO

CALIMESA

LAKE ELSINORE

BANNING

RIVERSIDE

PERRIS

JURUPA VALLEY

HEMET

EASTVALE

MENIFEE

SAN JACINTO

MORENO
VALLEY

D I A M O N D  V A L L E Y
L A K E

L A K E
S K I N N E R

LAKE
MATHEWS

C A N Y O N
L A K E

L A K E
E L S I N O R E

L A K E
P E R R I S

ZONE 1

ZONE 5

ZONE 3

ZONE 7

ZONE 4

ZONE 2

° 0 1 2 3 4
Miles

HCOC Applicability MapHCOC Applicability Map

Map Document: (M:\Mdata\10108202\RCFCWCD_Hydromodification_Large_5500.mxd.mxd - IRV) - 1/9/2012

Legend
Stream Type

Not Susceptible Stream Channels

Potentially Susceptible Stream Channels   

Large River (Not Susceptible)

Santa Ana River

Adequate Sump

Watershed Areas
Not Applicable Area

Applicable Area

Applicable Area Watershed Boundaries

Flood Control and Water
Conservation District Boundary

Study Area

County Boundary

Hydromodification Susceptibility Documentation Report and Mapping
Riverside County Flood Control and Water Conservation District

Map 2

rpeng
Callout
Project Site


rpeng
Oval

rpeng
Rectangle
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Appendix 8:  Source Control 
Pollutant Sources/Source Control Checklist 

 



S T O R M W A T E R  P O L L U T A N T  S O U R C E S / S O U R C E  C O N T R O L  C H E C K L I S T  
 
 

 

   How to use this worksheet (also see instructions in Section G of the WQMP Template): 
 
1. Review Column 1 and identify which of these potential sources of stormwater pollutants apply to your site. Check each box that applies.  

2. Review Column 2 and incorporate all of the corresponding applicable BMPs in your WQMP Exhibit.  

3. Review Columns 3 and 4 and incorporate all of the corresponding applicable permanent controls and operational BMPs in your WQMP. Use the 
format shown in Table G.1on page 23 of this WQMP Template. Describe your specific BMPs in an accompanying narrative, and explain any 
special conditions or situations that required omitting BMPs or substituting alternative BMPs for those shown here. 

IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 

… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE 

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

WQMP Drawings  

3 
Permanent Controls—List in WQMP 

Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

 A. On-site storm drain 
inlets 

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


 


 

 

 
 
 
 



Maintain and periodically repaint or 
replace inlet markings. 

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

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

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

 B. Interior floor drains 
and elevator shaft sump 
pumps 

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

 Inspect and maintain drains to prevent 
blockages and overflow. 

 C. Interior parking 
garages 

   State that parking garage floor 
drains will be plumbed to the 
sanitary sewer. 

 Inspect and maintain drains to prevent 
blockages and overflow. 

rpeng
Rectangle

rpeng
Rectangle

rpeng
Rectangle

rpeng
Rectangle

rpeng
Rectangle

rpeng
Rectangle

rpeng
Rectangle



S T O R M W A T E R  P O L L U T A N T  S O U R C E S / S O U R C E  C O N T R O L  C H E C K L I S T  
 
 

 

IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 

… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE 

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

WQMP Drawings  

3 
Permanent Controls—List in WQMP 

Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

 D1. Need for future 
indoor & structural pest 
control 

   Note building design features that  
discourage entry of pests. 

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

 D2. Landscape/ 
Outdoor Pesticide Use 

 
 
 

 
 

 

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

Show self-retaining landscape 
areas, if any.  

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

 

 
 


 
 


 
 
 
 
 


 
 
 


 

 

 

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

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

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

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

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

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

 

 

 
 
 
 
 



Maintain landscaping using minimum 
or no pesticides. 

See applicable operational BMPs in 
“What you should know 
for…..Landscape and Gardening” at 
http://rcflood.org/stormwater/Error! 
Hyperlink reference not valid. 

Provide IPM information to new 
owners, lessees and operators. 

 



S T O R M W A T E R  P O L L U T A N T  S O U R C E S / S O U R C E  C O N T R O L  C H E C K L I S T  
 
 

 

IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 

… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE 

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

WQMP Drawings  

3 
Permanent Controls—List in WQMP 

Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

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

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

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

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

 F. Food service   
 
 
 
 
 

 

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

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

 

 
 

Describe the location and features 
of the designated cleaning area.  

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

 

 See the brochure, “The Food Service 
Industry Best Management Practices for: 
Restaurants, Grocery Stores, 
Delicatessens and Bakeries” at 
http://rcflood.org/stormwater/  

Provide this brochure to new site 
owners, lessees, and operators. 

 G. Refuse areas  
 
 
 
 

 
 
 
 
 
 

 

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

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

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


 
 



State how site refuse will be 
handled and provide supporting 
detail to what is shown on plans. 

State that signs will be posted on or 
near dumpsters with the words “Do 
not dump hazardous materials 
here” or similar. 

 State how the following will be 
implemented: 

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



S T O R M W A T E R  P O L L U T A N T  S O U R C E S / S O U R C E  C O N T R O L  C H E C K L I S T  
 
 

 

IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 

… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE 

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

WQMP Drawings  

3 
Permanent Controls—List in WQMP 

Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

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

 See Fact Sheet SC-10, “Non-
Stormwater Discharges” in the 
CASQA Stormwater Quality 
Handbooks at 
www.cabmphandbooks.com 

See the brochure “Industrial & 
Commercial Facilities Best Management 
Practices for: Industrial, Commercial 
Facilities” at 
http://rcflood.org/stormwater/ 



S T O R M W A T E R  P O L L U T A N T  S O U R C E S / S O U R C E  C O N T R O L  C H E C K L I S T  
 
 

 

IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 

… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE 

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

WQMP Drawings  

3 
Permanent Controls—List in WQMP 

Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

 I. Outdoor storage of 
equipment or materials. 
(See rows J and K for 
source control 
measures for vehicle 
cleaning, repair, and 
maintenance.) 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 

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

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

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

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

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

 Hazardous Waste Generation 

 Hazardous Materials Release 
Response and Inventory  

 California Accidental Release 
(CalARP)  

 Aboveground Storage Tank  

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

 Underground Storage Tank  

www.cchealth.org/groups/hazmat
/ 

  

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



S T O R M W A T E R  P O L L U T A N T  S O U R C E S / S O U R C E  C O N T R O L  C H E C K L I S T  
 
 

 

IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 

… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE 

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

WQMP Drawings  

3 
Permanent Controls—List in WQMP 

Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

 J. Vehicle and 
Equipment Cleaning 

 Show on drawings as appropriate: 

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

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

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

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

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

 
 

 

 
 
 

 

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

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

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

 



S T O R M W A T E R  P O L L U T A N T  S O U R C E S / S O U R C E  C O N T R O L  C H E C K L I S T  
 
 

 

IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 

… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE 

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

WQMP Drawings  

3 
Permanent Controls—List in WQMP 

Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

 K. Vehicle/Equipment 
Repair and 
Maintenance 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

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

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

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


 
 
 


 
 
 
 
 



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

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

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

 
 
 


 
 
 
 


 
 
 
 
 
 
 
 
 



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

No person shall dispose of, nor permit 
the disposal, directly or indirectly of 
vehicle fluids, hazardous materials, or 
rinsewater from parts cleaning into 
storm drains. 

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

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

Refer to “Automotive Maintenance & Car 
Care Best Management Practices for Auto 
Body Shops, Auto Repair Shops, Car 
Dealerships, Gas Stations and Fleet 
Service Operations”.  Brochure can be 
found at http://rcflood.org/stormwater/ 
Refer to Outdoor Cleaning Activities and 
Professional Mobile Service Providers for 
many of the Potential Sources of     
Runoff Pollutants categories below.  
Brochure can be found at 
http://rcflood.org/stormwater/ 
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 L. Fuel Dispensing 
Areas 

 
 
 
 
 
 
 
 
 
 

 

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

Fueling areas shall be covered by a 
canopy that extends a minimum of 
ten feet in each direction from each 
pump.  [Alternative: The fueling 
area must be covered and the 
cover’s minimum dimensions must 
be equal to or greater than the area 
within the grade break or fuel 
dispensing area1.]  The canopy [or 
cover] shall not drain onto the 
fueling area. 

  
 



The property owner shall dry sweep 
the fueling area routinely. 

See the Fact Sheet SD-30 , “Fueling 
Areas” in the CASQA Stormwater 
Quality Handbooks at 
www.cabmphandbooks.com 

                                                           
 

6 The fueling area shall be defined as the area extending a minimum of 6.5 feet from the corner of each fuel dispenser or the length at which the hose and nozzle assembly may be operated plus 
a minimum of one foot, whichever is greater. 
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 M. Loading Docks  
 

 

 

 

 

 

 
 

 

 
 

 

 
 

 

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

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

Provide a roof overhang over the 
loading area or install door skirts 
(cowling) at each bay that enclose 
the end of the trailer. 

  
 



Move loaded and unloaded items 
indoors as soon as possible. 

See Fact Sheet SC-30, “Outdoor 
Loading and Unloading,” in the 
CASQA Stormwater Quality 
Handbooks at 
www.cabmphandbooks.com 
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Inspect trash container, lids, screens and clean trash storage areas.
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 N. Fire Sprinkler Test 
Water 

   Provide a means to drain fire 
sprinkler test water to the sanitary 
sewer. 

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

 
 
 

 
 
 
 
 
 
 

O. Miscellaneous Drain 
or Wash Water or Other 
Sources 

Boiler drain lines 

Condensate drain lines 

Rooftop equipment 

Drainage sumps 

Roofing, gutters, and 
trim. 

Other sources 

  
 
 
 


 
 
 
 


 
 
 

 

 
 

 
 



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

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

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

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

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

Include controls for other sources 
as specified by local reviewer. 
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 P. Plazas, sidewalks, 
and parking lots. 

     Sweep plazas, sidewalks, and parking 
lots regularly to prevent accumulation 
of litter and debris. Collect debris from 
pressure washing to prevent entry into 
the storm drain system. Collect 
washwater containing any cleaning 
agent or degreaser and discharge to 
the sanitary sewer not to a storm drain.  
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Appendix 9:  O&M (Owner’s signature for the O&M will 
be provided in Final Project‐Specific WQMP Approval) 
Operation and Maintenance Plan and Documentation of Finance, Maintenance and Recording Mechanisms 

 

 

 

 

 

 

 

 

Owner’s signature for the Operations & Maintenance 

(O&M) Plan will be provided in Final Project‐Specific 

WQMP Approval
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RECORDING REQUESTED BY 
AND WHEN RECORDED MAIL TO: 
 
 
 
CITY CLERK 
CITY OF MORENO VALLEY 
PO BOX 88005 
14177 FREDERICK STREET 
MORENO VALLEY, CA 92552-0805 
 
 
EXEMPT FROM FEE PER G.C. Section 6103 
 
                                                                                                                                                                                                                                     
SPACE ABOVE THIS LINE FOR RECORDER'S USE 
 
 

STORMWATER TREATMENT DEVICE AND CONTROL MEASURE ACCESS AND 
MAINTENANCE COVENANT 

            
 
 THIS INSTRUMENT is made and entered into this            day of                               , by 

and between Sares Regis Group, hereinafter referred to as "Owner/Lessee," and the City of 

Moreno Valley, a municipal corporation, hereinafter referred to as "City." 

 

RECITALS 

 

 WHEREAS, the Owner/Lessee owns/is leasing real property ("Property") in the City 

specifically described in Exhibit "A,"  which  is attached hereto and incorporated herein by this 

reference; and 

 

 WHEREAS, at the time of approval of the development project known as                         

Sares Regis Moreno Valley Industrial (the "Project") for the Property, the City required the 

Project to employ on-site storm water and non-storm water control measures to mitigate the 

Project impacts to water quality and minimize pollutants in urban storm water runoff; and 
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WHEREAS, the City and Owner/Lessee, its successors, and assigns, agree that the 

health, safety and welfare of the residents of the City, require that on-site storm water and non-

storm water management control measures be constructed and implemented and adequately 

maintained on the Property; and 

 

 WHEREAS, the Owner/Lessee has chosen to install bio-retention basin, hereinafter 

referred to as the "Device" and other control measures all as described in the Final Water Quality 

Management Plan (WQMP) to minimize pollutants in urban storm water  and non-storm water 

runoff; and 

 

 WHEREAS, the Device and other control measures have been installed and/or 

implemented in accordance with the WQMP, project plans and specifications approved by the 

City; and 

 

 WHEREAS, the Device and other control measures, being installed on private property 

and draining only private property are private facilities with all maintenance or replacement 

therefore being the sole responsibility of the Owner/Lessee; and 

 

 WHEREAS, the Owner/Lessee is aware that periodic and continuous maintenance 

including, but not necessarily limited to, filter material replacement and sediment removal is 

required to assure discharges from the Device, other control measures and the Project are in 

compliance with the City’s Municipal Code for storm water and non-storm water discharges and 

that such maintenance activity will require compliance with all Federal, State and local laws and 
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regulations, including those pertaining to confined space and waste disposal methods in effect at 

the time such maintenance occurs; 

 

 NOW, THEREFORE, in consideration of City's approval of the Project and the foregoing 

premises, the mutual covenants contained herein, and the following terms and conditions, the 

City and Owner/Lessee agree as follows: 

 

1. The Owner/Lessee hereby provides the City and its designees with full right of 

access to the Device and other control measures and the immediate vicinity of the 

property at any time, upon reasonable notice; or in the event of emergency, as 

determined by City's Public Works Director/City Engineer or designees, no 

advance notice; for the purpose of inspection, sampling and testing of the Device 

and other control measures, and in cases of emergency, where the public health, 

safety, or welfare is compromised, such emergency shall be declared a “nuisance” 

as defined in the Municipal Code.  Such conditions that created the emergency 

shall be abated as provided for in the Municipal Code and at the Owner’s/Lessee's 

expense as provided for in Section 3, below.   

 

2. The Owner/Lessee shall diligently maintain the Device and other control 

measures in a manner assuring all discharges from the Device, other control 

measures and the Project are in compliance with the Municipal Code for storm 

water and non-storm water discharges at all times.  All reasonable precautions 

shall be exercised by the Owner/Lessee and the Owner’s/Lessee's representatives 

in the removal and extraction of materials from the Device and other control 
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measures, and the ultimate disposal of the materials in a manner consistent with 

all applicable laws.  As may be requested from time to time by the City, the 

Owner/Lessee shall provide the City with documentation identifying the materials 

removed, the quantity and the recycle of disposal destinations, as appropriate. 

 

3. In the event the Owner/Lessee fails to perform the necessary maintenance 

contemplated by this Instrument, within five (5) days of being given written 

notice by the City, the lack of maintenance shall be considered a public health and 

safety concern and declared a “nuisance”, the City shall take all necessary actions 

as provided in the Municipal Code, to abate the nuisance and charge the entire 

cost and expense to the Owner/Lessee, including administrative costs, attorneys' 

fees and interest thereon at the maximum rate authorized by law from the date of 

the notice of expense until paid in full.  Additionally, any discharge as a result 

from the lack of maintenance prescribed herein from the Device to the City’s 

maintained Municipal Separate Storm Sewer System shall be considered an illegal 

discharge and considered a violation of the Municipal Code and shall cease 

immediately.  Such cessation may include a yellow or red tag issued to the 

Project. 

 

4. This Instrument shall be recorded in the Official Records of the County of 

Riverside at the expense of the Owner/Lessee and shall constitute notice to all 

successors and assigns to the title to the Property of the obligations herein set 

forth.  This Instrument shall also constitute a lien against the Property in such 

amount as will fully reimburse the City, including interest as herein above set 



 

 5

forth, subject to foreclosure in event of default in payment. 

 

5. It is the intent of the Owner/Lessee that the burdens and benefits herein 

undertaken shall constitute covenants that run with the Property and shall 

constitute a lien against the Property. 

 

6. This covenant imposes no liability of any kind whatsoever on the City and the 

Owner/Lessee agrees to hold the City harmless from any liability in the event the 

Device and other control measures fail to operate in accordance with the plans 

and specification submitted to the City. 

 

7. The obligations herein undertaken shall be binding upon the heirs, successors, 

executors, administrators and assigns of the Owner/Lessee hereto.  The term 

“Owner”/ “Lessee” shall include not only the Owner/Lessee, but also its heirs, 

successors, executors, administrators, lessees and assigns.  The Owner/Lessee 

shall notify any successor to title of all or part of the Property about the existence 

of this Instrument.  The Owner/Lessee shall provide such notice prior to such 

successor obtaining an interest in all or part of the Property.  The Owner/Lessee 

shall provide a copy of such notice to the City at the same time such notice is 

provided to the successor. 

8. Time is of the essence in the performance of this Instrument. 

 

9. Any notice to a party required or called for in this Instrument shall be served in 

person, or by deposit in the U.S. Mail, first class postage prepaid, to the address 
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set forth below.  Notice(s) shall be deemed effective upon receipt, or seventy-two 

(72) hours after deposit in the U.S. Mail, whichever is earlier.  A party may 

change notice address only by providing written notice thereof to the other party. 

 

 CITY:  

 Public Works Director/City Engineer  

 City of Moreno Valley 

 PO Box 88005 

 14177 Frederick Street 

 Moreno Valley, CA 92552-0805 

OWNER/LESSEE: 
 
Name: Patrick Russell    
 
Company: __Sares Regis Group        _____ 
 
Address: __18802 Bardeen Avenue   ______ 
 
City/State/ZIP: _Irvine, CA 92612  _______                         
                                                                 

                                            

10. This Instrument represents the entire Covenant of the parties hereto as to the 

matters contained herein and supersedes any and all prior written or verbal 

agreements between the parties as to the subject matter hereof.  

 

11. This Instrument shall be governed by and construed in accordance with the laws 

of the State of California. 

 

12. No amendment to this Instrument shall be made without prior written approval by 

the City. 
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APPROVED AS TO FORM:    OWNER/LESSEE: 
 
 
 
 
                                                                                                                                                                          
Suzanne Bryant, City Attorney    (Name, Title) 
 

 
 
CITY: 
 
CITY OF MORENO VALLEY 
 
By:_______________________________ 
City Manager 
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EXHIBIT “A” 
 

Legal Description 
 

 
THE DESCRIPTIONS SHOWN BELOW HAVE BEEN EXTRACTED FROM A PRELIMINARY TITLE REPORT 
PREPARED BY FIRST AMERICAN TITLE INSURANCE COMPANY COMMITMENT NO.: NCS-732600-SA1, 
COMMITMENT DATEAUGUST 17, 2015 AND WAS NOT PREPARED BY THE SURVEYOR INDICATED HEREON. 
THESE DESCRIPTIONS HAVE BEEN SHOWN HEREON AT THE REQUEST OF THE LENDER. REFERENCE IS 
MADE TO SAID PRELIMINARY TITLE REPORT FOR A TRUE COPY. 

 

PARCEL 1:  

THE NORTH 1/2 OF THE WEST 1/2 OF LOT 27, BLOCK 1 OF RIVERSIDE ALFALFA ACRES, IN THE CITY OF 
MORENO VALLEY, COUNTY OF RIVERSIDE, STATE OF CALIFORNIA, AS SHOWN BY MAP ON FILE IN BOOK 
8, PAGE 21, OF MAPS, RECORDS OF RIVERSIDE COUNTY, CALIFORNIA. 
 
PARCEL 2: 

THE NORTH HALF OF THE EAST HALF OF LOT 27, BLOCK 1 OF RIVERSIDE ALFALFA ACRES, IN THE 
CITY OF MORENO VALLEY, COUNTY OF RIVERSIDE, STATE OF CALIFORNIA, AS PER MAP RECORDED 
IN BOOK 8, PAGE 21, OF MAPS, RECORDS OF RIVERSIDE COUNTY, CALIFORNIA, FOR UTILITY 
PURPOSES. 

 

EXCEPTING THEREFROM THE EAST 10.00 FEET THEREOF, CONVEYED TO THE MARCH JOINT 
POWERS AUTHORITY, A BODY POLITIC BY DEEDS RECORDED JULY 23, 2001, AS INSTRUMENT NOS.: 
2001-339627 AND 2001-339628, BOTH OF OFFICIAL RECORDS. 

 
PARCEL 3:  
THE SOUTH 1/2 OF THE WEST 1/2 OF LOT 27 IN BLOCK 1 OF RIVERSIDE ALFALFA ACRES, IN THE CITY OF 
MORENO VALLEY, COUNTY OF RIVERSIDE, STATE OF CALIFORNIA, AS SHOWN BY MAP ON FILE IN BOOK 
8, PAGE 21, OF MAPS, RECORDS OF RIVERSIDE COUNTY, CALIFORNIA. 

 

PARCEL 4: 

THE SOUTH HALF OF THE EAST HALF OF LOT 27, BLOCK 1 OF RIVERSIDE ALFALFA ACRES, AS PER 
MAP RECORDED IN BOOK 8, PAGE 21, OF MAPS, IN THE OFFICE OF THE COUNTY OF RECORDER OF 
SAID COUNTY. 

 

EXCEPTING THEREFROM THE EAST 10.00 FEET OF SAID LAND AS CONVEYED TO MARCH JOINT 
POWERS AUTHORITY, A BODY POLITIC BY DEEDS RECORDED FEBRUARY 2, 2004, AS INSTRUMENT 
NOS.: 2004-0074786 OF OFFICIAL RECORDS. 
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Appendix 10:  Educational Materials 

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

 

 

 

 

 

 

 









Outdoor Loading/Unloading SC-30 
Objectives 

� Cover 

� Contain 

� Educate 

� Reduce/Minimize 

� Product Substitution 

 

Targeted Constituents 

Sediment  
Nutrients  
Trash  
Metals  
Bacteria  
Oil and Grease  
Organics  
 
 

 

Description 
The loading/unloading of materials usually takes place outside 
on docks or terminals; therefore, materials spilled, leaked, or lost 
during loading/unloading may collect in the soil or on other 
surfaces and have the potential to be carried away by stormwater 
runoff or when the area is cleaned.  Additionally, rainfall may 
wash pollutants from machinery used to unload or move 
materials.  Implementation of the following protocols will 
prevent or reduce the discharge of pollutants to stormwater from 
outdoor loading/unloading of materials. 

Approach 
Reduce potential for pollutant discharge through source control 
pollution prevention and BMP implementation.  Successful 
implementation depends on effective training of employees on 
applicable BMPs and general pollution prevention strategies and 
objectives. 

Pollution Prevention 
� Keep accurate maintenance logs to evaluate materials 

removed and improvements made. 

� Park tank trucks or delivery vehicles in designated areas so 
that spills or leaks can be contained. 

� Limit exposure of material to rainfall whenever possible. 

� Prevent stormwater run-on. 

� Check equipment regularly for leaks. 

January 2003 California Stormwater BMP Handbook 1 of 4 
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SC-30 Outdoor Loading/Unloading 

Suggested Protocols 
Loading and Unloading – General Guidelines 
� Develop an operations plan that describes procedures for loading and/or unloading. 

� Conduct loading and unloading in dry weather if possible. 

� Cover designated loading/unloading areas to reduce exposure of materials to rain. 

� Consider placing a seal or door skirt between delivery vehicles and building to prevent 
exposure to rain. 

� Design loading/unloading area to prevent stormwater run-on, which would include grading 
or berming the area, and position roof downspouts so they direct stormwater away from the 
loading/unloading areas. 

� Have employees load and unload all materials and equipment in covered areas such as 
building overhangs at loading docks if feasible. 

� Load/unload only at designated loading areas. 

� Use drip pans underneath hose and pipe connections and other leak-prone spots during 
liquid transfer operations, and when making and breaking connections.  Several drip pans 
should be stored in a covered location near the liquid transfer area so that they are always 
available, yet protected from precipitation when not in use.  Drip pans can be made 
specifically for railroad tracks.  Drip pans must be cleaned periodically, and drip collected 
materials must be disposed of properly. 

� Pave loading areas with concrete instead of asphalt. 

� Avoid placing storm drains in the area. 

� Grade and/or berm the loading/unloading area to a drain that is connected to a deadend. 

Inspection 
� Check loading and unloading equipment regularly for leaks, including valves, pumps, flanges 

and connections. 

� Look for dust or fumes during loading or unloading operations. 

Training 
� Train employees (e.g., fork lift operators) and contractors on proper spill containment and 

cleanup. 

� Have employees trained in spill containment and cleanup present during loading/unloading. 

� Train employees in proper handling techniques during liquid transfers to avoid spills. 

� Make sure forklift operators are properly trained on loading and unloading procedures. 
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Outdoor Loading/Unloading SC-30 

Spill Response and Prevention 
� Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date. 

� Contain leaks during transfer. 

� Store and maintain appropriate spill cleanup materials in a location that is readily accessible 
and known to all and ensure that employees are familiar with the site’s spill control plan and 
proper spill cleanup procedures. 

� Have an emergency spill cleanup plan readily available. 

� Use drip pans or comparable devices when transferring oils, solvents, and paints. 

Other Considerations (Limitations and Regulations) 
� Space and time limitations may preclude all transfers from being performed indoors or 

under cover. 

� It may not be possible to conduct transfers only during dry weather. 

Requirements 
Costs 
Costs should be low except when covering a large loading/unloading area. 

Maintenance 
� Conduct regular inspections and make repairs as necessary.  The frequency of repairs will 

depend on the age of the facility. 

� Check loading and unloading equipment regularly for leaks. 

� Conduct regular broom dry-sweeping of area. 

Supplemental Information 
Further Detail of the BMP 
Special Circumstances for Indoor Loading/Unloading of Materials 
Loading or unloading of liquids should occur in the manufacturing building so that any spills 
that are not completely retained can be discharged to the sanitary sewer, treatment plant, or 
treated in a manner consistent with local sewer authorities and permit requirements. 

� For loading and unloading tank trucks to above and below ground storage tanks, the 
following procedures should be used: 

- The area where the transfer takes place should be paved.  If the liquid is reactive with the 
asphalt, Portland cement should be used to pave the area. 

- The transfer area should be designed to prevent run-on of stormwater from adjacent 
areas.  Sloping the pad and using a curb, like a speed bump, around the uphill side of the 
transfer area should reduce run-on. 
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SC-30 Outdoor Loading/Unloading 
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- The transfer area should be designed to prevent runoff of spilled liquids from the area.  
Sloping the area to a drain should prevent runoff.  The drain should be connected to a 
dead-end sump or to the sanitary sewer.  A positive control valve should be installed on 
the drain. 

� For transfer from rail cars to storage tanks that must occur outside, use the following 
procedures: 

- Drip pans should be placed at locations where spillage may occur, such as hose 
connections, hose reels, and filler nozzles.  Use drip pans when making and breaking 
connections. 

- Drip pan systems should be installed between the rails to collect spillage from tank cars. 

References and Resources 
California’s Nonpoint Source Program Plan http://www.swrcb.ca.gov/nps/index.html 

Clark County Storm Water Pollution Control Manual 
http://www.co.clark.wa.us/pubworks/bmpman.pdf 

King County Storm Water Pollution Control Manual http://dnr.metrokc.gov/wlr/dss/spcm.htm 

Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.scvurppp.org 

The Storm Water Managers Resource Center http://www.stormwatercenter.net/ 
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