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Executive Summary 
 
The purpose of Preliminary Water Quality Control Board (PWQMP) is to obtain approval of a 
401 Water Quality Certification from the Santa Ana Regional Water Quality Control Board 
(RWQCB) to satisfy the requirements of the Environmental Document. The PWQMP will provide 
a preliminary overview and analysis of stormwater quality impacts resulting from the Project 
(Redlands Passenger Rail Project (RPRP)).  
 
The Project is located within the eastern portion of the San Bernardino Valley, within the 
southwestern corner of the County of San Bernardino, California. The Study Area for the Project 
follows an approximate nine-mile railroad Right-of-Way (ROW) owned by the San Bernardino 
Associated Governments (SANBAG) extending from the City of San Bernardino on the west to 
the City of Redlands on the east. The Project would consist of the construction of transit 
infrastructure and operation of passenger rail service between E Street in the City of San 
Bernardino and the University of Redlands in the City of Redlands. Passenger rail service would 
be facilitated via five station stops. SANBAG proposes the replacement of the existing rail line, 
reconstruction of existing bridge structures, construction of new station platforms and a train 
layover facility, and auxiliary improvements such as parking, drainage infrastructure, grade 
crossings, and pedestrian access as part of the Project. 
 
The project is included in the Santa Ana River (SAR) Watershed and is divided by the SAR into 
the north/west segment and the south/east segment, with each side draining tributary onsite 
and offsite areas into the SAR either by surface flow, local drainage facilities, or major 
stormwater conveyance systems. The project is tributary to Reach 4 (downstream - minority) 
and Reach 5 (upstream - majority) of the SAR. San Bernardino County Flood Control District 
(SBCFCD) manages the major stormwater conveyance systems within San Bernardino County. 
Consequently, the project is located in Flood Control Zone 2 and 3 with the boundary between 
these zones lying along the SAR. Zone 2 and 3 lies west and east of the SAR and correspond to 
the north/west (Zone 2 Drainage Area (Z2DA)) and south/east (Zone 3 Drainage Area (Z3DA)) 
segment of the project, respectively. 
 
The major stormwater conveyance systems that cross or are adjacent to the project are Warm 
Creek (Historic), Twin Creek, SAR, Mission Zanja Creek, and Mill Creek Zanja. The Z2DA and the 
Z3DA are part of the Warm Creek/Twin Creek and Zanja basins, respectively. Portions of City of 
San Bernardino and City of Redlands are located in both Zones. Beside SBCFCD, related 
drainage infrastructure tributary to the project is also under the jurisdiction of City of San 
Bernardino, City of Redlands, Caltrans and U.S. Army Corps of Engineers (USACE). 
 
Similarly, the drainage from the Z3DA is part of the Mission Zanja drainage basin. The mainstem 
of the Mission Zanja drainage basin is the Zanja Creek which is the principal flood control facility 
for the City of Redlands. The Zanja Creek crosses the County of San Bernardino, City of 
Redlands, and City of San Bernardino. It consists of three segments. The Creek is a partially 
improved open channel from the SAR to 1st Street (City of Redlands) and is referred to as the 
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“Mission Zanja Channel.” The Creek continues upstream under downtown Redlands from 1st 
Street to 9th Street (City of Redlands) as the “Mission Storm Drain.” Finally, the “Mill Creek 
Zanja” is the upstream segment of the Creek system and extends from 9th Street to the Mill 
Creek confluence at the upstream (east) end (San Bernardino County). 
 
The project is under the jurisdiction of the Santa Ana Regional Water Quality Control Board 
(RWQCB), Region 8. The SAR watershed is divided into Hydrologic Areas (HA) that are 
subdivided into Hydrologic Sub Areas (HSA). According to the Basin Plan of the Santa Ana 
RWQCB, the project is located within the Upper SAR HA 801.50; specifically HSA 801.52 (Bunker 
Hill) and 801.53 (Redlands) on the west and east end of the project, respectively, with the HSA 
boundary at approximately New York Street in the City of Redlands. However, the 
northern/western end of the project (from Mill Street north – City of San Bernardino) drains to 
Colton HSA 801.44 (part of Colton-Rialto HA 801.40) by way of the Warm Creek Bypass and 
Lytle Creek Channels which confluences with the SAR in Reach 4. The SAR transitions from 
Reach 5 to Reach 4 at the San Jacinto Fault, just southwest of the project area, which is the 
boundary between Bunker Hill HSA and Colton HSA. (Reach 4 is defined as the portion of the 
SAR from Mission Boulevard in City of Riverside to the San Jacinto Fault in City of San 
Bernardino).  
 
The existing rail corridor consists of railroad tracks with side ditches surrounded by various land 
uses including residential, commercial, industrial and open spaces. The ditches convey storm 
runoff and the underlying soil provides some level of treatment to applicable pollutants 
mobilized by storms via infiltration. Expected pollutants of concern associated with rail projects 
include metals, organic compounds, sediments, trash and debris, and oil and grease.  The 
proposed design within the rail right-of-way (ROW) and corridor will perpetuate existing 
drainage patterns and flows consistent with California Drainage Law. Also, since land use is not 
changing in the corridor, the proposed conditions would have the same expected pollutants of 
concern. These pollutants would be treated by the earthen ditches as well as perforated 
underdrain systems which are incorporated into the track ballast section.However, proposed 
improvements in the stations/platforms and parking lots will consider implementation of 
feasible Best Management Practices (BMPs) such as, but not limited to, vegetated swales, 
infiltration basins, rain gardens and permeable pavements during the final design phase. 
Emphasis will be focused on Low Impact Development (LID) techniques during BMP design. The 
proposed layover facility will also consider BMPs to mitigate any increase in runoff flow and 
volumes and will be coordinated with those required of the applicable industrial Storm Water 
Pollution Prevention Plan (SWPPP). The Project proposed to increase impervious area by 21 
acres, and required water quality flow and volume is 6 cfs and 2.1 acres-feet, respectively. The 
soil disturbance area ranges from 129 to 144 acres. 
 
Maintenance of required BMPs will be the responsibility of SANBAG for the rail ROW includeing 
the layover facility, and the local stakeholders, as agreed to with SANBAG, for the proposed 
stations and parking lots. Maintenance of post-construction BMPs in the layover facility will be 
coordinated with the industrial SWPPP. 
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Based on preliminary Project design and research of stormwater quality requirements, it was 
concluded that the Project does not significantly impact the area from a water quality 
perspective. During final design, the project will mitigate any increase in runoff and volume due 
to addition of impervious areas for flood control (less frequent storm events) and water quality 
(more frequent storm events) to not cause a Hydrologic Condition of Concern (HCOC). This will 
require coordination with the drainage improvement design. Also the project will mitigate 
water quality impacts by incorporating feasible and appropriate BMPs. 
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Project Site Information 

 
 

Name of Project: _Redlands Passenger Rail Project (Preliminary Engineering Phase)  

Project Location: _Along SANBAG railroad corridor, Redlands Subdivision (Mile Post (MP) 

1.0/10.0), From E Street, City of San Bernardino to Cook Street, City of Redlands  

Size of Significant Re-Development on an Already Developed Site (in acres): _129-144 

Size of New Development (in feet2): __Not Applicable  

Number of Home Subdivisions: _Not Applicable  

SIC Codes: _4011, 4013  

Erosive Site Conditions? : _Yes  

Natural Slope More Than 25%? : __No  
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PROJECT CATEGORY SELECTION 
 

Check the appropriate project category below: 
 

Project Categories 

X 

1.  All significant re-development projects. Significant re-development is defined as the 
addition or creation of 5,000 or more square feet of impervious surface on an already 
developed site. This includes, but is not limited to, additional buildings and/or structures, 
extension of existing footprint of a building, construction of parking lots, etc. Where 
redevelopment results in an increase of less than fifty percent of the impervious surfaces 
of a previously existing development, and the existing development was not subject to 
Standard Urban Stormwater Management Plans (SUSMPs), the design standards apply 
only to the addition, and not the entire development. When the redevelopment results 
in an increase of more than fifty percent of the impervious surfaces, then a Water 
Quality Management Plan (WQMP) is required for the entire development (new and 
existing). 

 2.  Home subdivisions of 10 units or more. This includes single family residences, multi-
family residence, condominiums, apartments, etc. 

 

3.  Industrial/commercial developments of 100,000 square feet or more. Commercial 
developments include non-residential developments such as hospitals, educational 
institutions, recreational facilities, mini-malls, hotels, office buildings, warehouses, and 
light industrial facilities. 

 4. Automotive repair shops with Standard Industrial Codes (SIC) codes 5013, 5014, 5541, 
7532- 7534, 7536-7539). 

 5.  Restaurants where the land area of development is 5,000 square feet or more. 

 6. Hillside developments of 10,000 square feet or more which are located on areas with 
known erosive soil conditions or where the natural slope is twenty-five percent or more. 

 

7.  Developments of 2,500 square feet of impervious surface or more adjacent to (within 
200 feet) or discharging directly into environmentally sensitive areas such as areas 
designated in the Ocean Plan as areas of special biological significance or water bodies 
listed on the Clean Water Act (CWA) Section 303(d) list of impaired waters. 

 8.  Parking lots of 5,000 square feet or more exposed to storm water. Parking lot is defined 
as land area or facility for the temporary storage of motor vehicles. 

 

The project does not fall into any of the categories described above. (If the project requires 
a precise plan of development [e.g. all commercial or industrial projects, residential projects 
of less than 10 dwelling units, and all other land development projects with potential for 
significant adverse water quality impacts] or subdivision of land, it is defined as a Non-
Category Project.) 
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1. Introduction and Project Description 
 
This section provides the reason for preparing this document including identification of water 
quality components that could result in impacts to the environment. This section identifies 
project objectives, the regional and project area location, existing setting, surrounding land 
uses, and characteristics of the proposed project. 
 

1.1. Objective and Purpose 
 

The Santa Ana Regional Water Quality Control Board (RWQCB) has adopted an area-
wide Municipal Separate Storm Sewer System (MS4) National Pollutant Discharge 
Elimination System (NPDES) Permit and Waste Discharge Requirements for San 
Bernardino County (Order No R8-2010-0036, CAS618036) (Permit). City of San 
Bernardino and City of Redlands are co-permittees of the Permit. The Permit 
requires post-construction Best Management Practices (BMPs) to be implemented 
for new development and significant redevelopment, for both private and public 
agency projects. Each permittee, which includes local cities and the County, requires 
a project-specific Water Quality Management Plan (WQMP) to address the 
detrimental effects of urbanization on the beneficial uses of receiving waters, 
including effects caused by increased pollutant loads and changes in hydrology. 
Consequently, SANBAG is not a permittee to this Permit (nor are they included in 
Attachment 3 of the MS4 Permit “List of Other Entities with the Potential to 
Discharge Pollutants to the San Bernardino County Storm Water Conveyance 
System”) and is not required to submit the Preliminary WQMP (PWQMP) to a local 
agency for approval. However, the PWQMP will be submitted to the City of San 
Bernardino, City of Redlands and other stakeholders for courtesy review and 
comment.  
 
The purpose of the PWQMP is to obtain approval of a 401 Water Quality 
Certification from the Santa Ana RWQCB to satisfy the requirements of the 
Environmental Document. The PWQMP will provide a comprehensive overview and 
analysis of stormwater quality impacts resulting from the project, considering 
tributary onsite and offsite drainage from surface and subsurface sources.  

 
1.2. Authorization and Focus 

 
The scope of services for the PWQMP task as authorized by SANBAG is to prepare a 
PWQMP and associated analysis to identify potential impacts or changes to water 
quality within the corridor and as a result of the project. Depending on the results of 
the analysis, permanent BMPs may be proposed as mitigation measures to meet 
water quality goals for post construction. 
 
The PWQMP and associated BMPs will be developed to meet the requirements of 
the co-permittees along the Redlands Corridor and as a part of the Regional Water 
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Quality Control Board’s implementation Order No. R8-2010-0036 (NPDES No. CAS 
618036) Area-wide Urban Storm Water Runoff Management Program, San 
Bernardino County MS4 Permit. This includes the evaluation of Low Impact 
Development (LID) techniques to be incorporated into the project where feasible. 
 
The primary goal of LID is to preserve the project’s footprint predevelopment 
hydrology. The effect of changes to runoff patterns caused by land use 
modifications, or hydromodification, may be reduced by recommending the use of 
structural and non-structural techniques that store, infiltrate, evaporate, and/or 
detain storm related runoff. 
 
This report has been prepared in accordance with the Model Water Quality 
Management Plan Guidance and the WQMP template from the San Bernardino 
County Stormwater Program, dated February 14, 2012 (based on Order no. R8-2002-
012), but modified to comply with the latest permit, Order No. R8-2010-0036. In 
spite of the date, the Guidance and template substantially reflect the same 
information from the previous documents consistent with expired permit (Order No. 
R8-2002-0012). Update of the PWQMP to be in compliance with the forthcoming 
regular or roadway WQMP templates (consistent with Order No. 2010-0036) is not 
part of this scope. These templates were scheduled for public release on July 29, 
2011, and January 29, 2012, respectively, and are still forthcoming as of the date of 
this report. 
 
The hydromodification map of the Hydromodification Assessment Technical 
Memorandum for San Bernardino County Flood Control District (SBCFCD), January 
2011 (Draft Phase 1 Watershed Action Plan), identifies Mission Zanja Channel as 
having a high hydromodification classification from approximately the Gage Canal to 
Santa Ana River (SAR). The remaining segments near the projects are identified as an 
Engineered, Hardened, and Maintained (EHM) facility. Since the mandated 
Hydromodification Management Plan, as part of the Watershed Action Plan, has not 
been prepared or approved by the County, this scope does not include analysis and 
evaluation of hydromodification impacts along the Mission Zanja Channel from 
tributary drainages outside of project limits. It is not expected that the project will 
have unmitigated Hydrologic Conditions of Concern (HCOC). 
 
Once completed, a draft and final PWQMP will be prepared and submitted to 
SANBAG for concurrence before it is submitted to the City of San Bernardino and 
City of Redlands for review in accordance with the project schedule. A meeting is 
proposed with both Cities before submittal of the PWQMP to SANBAG to receive 
feedback on the approach. 
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1.3. Project Staff 
 

The following individuals from HDR Engineering were involved in preparation of this 
report: 
 

• Bill Flores, Task Manager 
• Steve Mano, Reviewer 

 
1.4. Project Information 

 
• Name of project owner: San Bernardino Associated Governments (SANBAG) 

• Address of project owner: 1170 West 3rd Street, 2nd Floor, San Bernardino, CA 
92410-1715 

• Telephone for project owner: (909) 884-8276 

• Project site address: BNSF Railroad Corridor, from E Street, City of San 
Bernardino to Cook Street, City of Redlands, Redlands Subdivision (MP 1.0 to 
10.0). 

 
1.5. Permits 

 
It is anticipated that the following permits that impact water quality will be 
required for the project: 
 

1. NPDES General Permit for Storm Water Discharges Associated with 
Construction Activity (Construction General Permit - CGP), Order No. 
2009-0009-DWQ and (NPDES No. CAS000002) and amendments. 
Associated Waste Discharge Identification (WDID) number will be 
processed during the Plans, Specifications and Estimate (PS&E) phase;  

2. State Water Resources Control Board Water Quality Order No. 97-03-
DWQ NPDES General Permit No. CAS000001 (Industrial General Permit - 
IGP) Waste Discharge Requirements for Discharges of Storm Water 
Associated with Industrial Activities Excluding Construction Activities. If 
this project includes a layover facility, or maintenance yard, then 
compliance with this Order would be necessary;  

3. General Waste Discharge Requirements for Discharges to Surface Waters 
that Pose an Insignificant (De Minimus) Threat to Water Quality (Order 
No. R8-2009-0003, NPDES No. CAG998001), Santa Ana RWQCB. If this 
project requires dewatering, then compliance with this Order would be 
necessary;  
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4. California Department of Transportation (Caltrans) Encroachment Permit; 
5. SBCFCD Encroachment Permit; 
6. U.S. Army Corps of Engineers (USACE) Section 404 Nationwide Permit;  
7. USACE Section 408 Permit; 
8. California Department of Fish and Game Section 1602 Streambed 

Alteration Agreement; and 
9. RWQCB Section 401 Water Quality Certification. 

It is anticipated that the following discretionary permits will not be required from 
local agencies for the Project: grading permits, building permits, etc. These permits 
would normally trigger a formal submittal of the project PWQMP to the local 
agencies for approval. However this is not the case; see Section 1.1. 
 
Encroachment permits will be required from City of San Bernardino and City of 
Redlands for the Grade Crossing Improvements and Caltrans for the two Interstate 
10 (I-10) Overpass crossings. As a ministerial permit, the encroachment permit is not 
expected to trigger a formal requirement to submit the PWQMP.  
 
The Interstate 10 (I-10) passes over the Project at two locations along the corridor 
(MP 5.65 and MP 9.48). It is understood that SANBAG has senior rights over Caltrans 
with regard to the freeway. However, an encroachment permit may still be required 
to modify or otherwise construct railroad facilities around Caltrans facilities. It is 
assumed a cooperative agreement will be required between SANBAG and Caltrans 
and that this agreement will stipulate the type of permit to be issued. It is assumed a 
Caltrans Storm Water Data Report will not required.  
 

1.6. Project Description 
The project proposes to re-introduce passenger rail service along the existing 
railroad right-of-way (ROW) owned by SANBAG from the City of San Bernardino on 
the west to the City of Redlands on the east, in southwestern San Bernardino 
County, California (see Figure 1, Regional Location and Project Area Map). This ROW 
is commonly referred to as the “Redlands Branch Line” and the “Redlands 
Subdivision, Redlands Spur, or Redlands Corridor.” The entire Redlands Corridor is 
an approximately 10-mile rail segment that extends from the Santa Fe Depot in the 
City of San Bernardino to the University of Redlands in the City of Redlands. As a part 
of this project, most of the existing railroad infrastructure would be reconstructed as 
described in more detail below. The Project Study Area for the Redlands Passenger 
Rail Project (RPRP) extends from E Street in the City of San Bernardino to Cook 
Street in the City of Redlands. This linear corridor area will be evaluated in the 
Environmental Impact Report/Environmental Assessment (EIR/EA) and is generally 
limited to the existing railroad ROW and, in limited instances, areas immediately 
adjacent (e.g., generally less than 200 feet from the rail ROW).  
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The Project would include the development of new railroad infrastructure along an 
approximate nine-mile section of rail corridor owned by SANBAG and part of the 
former Atchison, Topeka and Santa Fe (now the Burlington Northern Santa Fe 
Railway (BNSF)) Railroad’s Redlands Subdivision. SANBAG purchased this piece of 
the railroad along with others in the County from the BNSF in 1993 along with other 
agencies in Southern California and as a part of the divestiture of the physical assets 
of the BNSF. The Project would include the development of five new stations 
consisting of boarding platforms with supporting amenities, parking, and pedestrian 
access improvements. The Project would include a new train layover/storage facility 
with storage tracks, a vehicle wash, a 10,000-square-foot building, and ancillary 
facilities. Track upgrades would include signal improvements, replacement or 
retrofit of four existing bridge structures, and approximately 28 at-grade highway-
rail crossings. Some existing at-grade highway-rail crossings may be closed (blocked 
off) as a part of the Project. The Project would also involve culvert replacements and 
extensions, utility replacements and relocations, and implementation of safety 
warning devices. Passenger rail service would occur from five stations located at E 
Street and Tippecanoe Avenue in the City of San Bernardino and New York Street, 
Orange Street (Downtown Redlands), and University Street (University of Redlands) 
in the City of Redlands. The station platforms at E Street would be constructed as 
part of a separate project that would extend Metrolink service east from the Santa 
Fe Depot.  
 
The selected Project alternatives would be constructed within the corridor identified 
in Figure 2, RPRP Study Area. SANBAG proposes the construction of a single track 
with a one-mile long passing siding located near the midpoint of the alignment. 
Project components would include the following with construction planned to start 
in 2015: 
 

• Track Improvements. Proposed track improvements include a redesign of the 
existing single track alignment and track ballast and subgrade foundation 
from E Street in San Bernardino to Cook Street in Redlands. Existing rail and 
railroad ties will be salvaged as part of the Project. 

• E Street, Tippecanoe Avenue, New York Street, Downtown Redlands, and 
University of Redlands Rail Stations. The proposed rail stations will include 
the installation of new station boarding platforms (with the exception of the 
E Street Station), ticket vending machines, a shade canopy with some 
seating, accessible walkways to the public ROW or parking area, lighting, and 
parking area(s). 

• Grade Crossings. Twenty-eight existing highway-rail at-grade crossings and 
two existing grade separated crossings are within the limits of the project 
and may be modified to improve and update the safety warning systems at 
each crossing. Some crossings may be closed to improve roadway related 
safety associated with the Project. The two existing grade separated 
crossings of Interstate Route 10 (I-10) will remain. 
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• Parcel Acquisitions and Relocations. Acquisition of additional ROW is 
required. At this time, SANBAG is not certain of the number of affected 
parcels as the project is currently in preliminary design phases. In some 
instances, the acquired parcels may contain active businesses requiring 
relocation. 

• Culvert Replacements, Extensions, and Relocations. Drainage facilities along 
the rail corridor, such as culverts that extend under the existing railroad 
track, will require replacement, extension, or relocation. New culverts may 
be added to improve drainage across (under) the rail corridor. 

• Utility Replacement and Relocation. Storm drains, sewer lines, water lines, 
under drains, railroad signal houses, street lights, power poles and 
conductors, telephone and/or fiber optic communications lines, commercial 
billboards, and an oil line will require replacement, relocation, or extension. 

• Traffic and Rail Signals. Additional rail and traffic signals will be installed for 
the corridor based on the final project design. The new passenger rail system 
will operate under Automatic or Centralized Traffic Control with a single 
passing siding. A new communications fiber optic backbone communications 
line will be constructed within the railroad corridor. 

• Rail Operations. An operating plan has been developed using Rail Traffic 
Controller modeling and operational analysis based on input from SANBAG, 
Metrolink, and BNSF. Operations are projected to commence in 2018. 
Passenger rail service would utilize previously-owned rail vehicles consisting 
of a single trainset composed of one locomotive and up to two cars. 

• Maintenance. Typical railroad maintenance will be required during the 
operational phase of the project and would be completed from a centralized 
layover facility proposed to the west of California Street; immediately south 
of I-10. 

 
The EIR/EA will include consideration of alternatives to the Project consistent with 
the requirements of California Environmental Quality Act (CEQA) and National 
Environmental Policy Act (NEPA). At this time, SANBAG anticipates that this may 
include the consideration of a No Project/Action Alternative and an Alternative 
Layover Facility Location. Other build alternatives may also be considered.  
 
The potential environmental effects of the project include, but are not limited to, 
the following: aesthetics, air quality/greenhouse gases, biological resources, cultural 
resources, hazards and hazardous materials, hydrology and water quality, land use 
and planning, noise, acquisitions/displacements, environmental justice, and 
transportation/circulation. These topics will be analyzed in the EIR/EA. 
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1.7. Other Stakeholders 
 

Other stakeholders, both public and private, that are involved from a stormwater 
quality perspective are City of San Bernardino, City of Redlands, Caltrans, ESRI, 
SBCFCD and University of Redlands. ESRI, a private company, is involved as they are 
financing the construction and maintenance of the New York station and 
surrounding applicable improvements. The nexus for the stakeholders’ involvement 
is identified in the document herein. 

 

1.8. Drainage System 
 

1.8.1. Watershed Background 
 

The Project is located in the Santa Ana Watershed and is divided by the SAR, the 
mainstem, at approximate MP 3.4. This corresponds to SAR River Mile 28.62 
(approximate) and is part of System No. 2-701-1A (SBCFCD System Index, January 
2010). Specifically located within the Upper Santa Ana Watershed, the SAR divides 
the project into the north/west segment (3.4 miles, 34 %) and the south/east 
segment (6.6 miles, 66 %), with each side draining tributary onsite and offsite areas 
into the SAR either by surface flow, local drainage facilities, or major stormwater 
conveyance systems. The project is tributary to Reach 4 (downstream - minority) and 
Reach 5 (upstream - majority) of the SAR. See Figure 3 in Appendix A. 
 
The Project is located in SBCFCD Flood Control Zones 2 (318 square miles) and 3 (366 
square miles) with the boundary between these zones lying along the SAR. Zones 2 
and 3 lie west and east of the SAR and correspond to the north/west and south/east 
segment of the project, respectively. From this point forward in the document, the 
north/west and the south/east segment of the tributary drainage of the project will 
be referred to as the Zone 2 Drainage Area (Z2DA) and Zone 3 Drainage Area (Z3DA), 
respectively. Within the project, the major stormwater conveyance systems that 
cross or are adjacent to the project are Warm Creek (Historic), Twin Creek, SAR, 
Mission Zanja Creek, and Mill Creek Zanja. The Z2DA and the Z3DA are part of the 
Warm Creek/Twin Creek and Zanja basins, respectively. Portions of City of San 
Bernardino and City of Redlands are located in both zones. Beside SBCFCD, related 
drainage infrastructure tributary to the project is also under the jurisdiction of City 
of San Bernardino, City of Redlands, Caltrans USACE. 
 
Within the Z2DA, the westerly drainage area flows to Warm Creek (Historic) [part of 
Subarea J which is part of the below report] and outlets to Warm Creek via the 
Warm Creek Bypass Channel. This part of Z2DA is tributary to Reach 4 of the SAR. 
Second, the easterly drainage area flows to the East Twin Creek and Warm Creek 
Channel (also known as Twin Creek) [part of Subarea M which is part of the below 
report] and outlets to Reach 5 of the SAR. The small remainder of the Z2DA south of 
the above drainage area surface flows directly to Reach 5 of the SAR. The Z2DA lies 
entirely within the City of San Bernardino (USACE, Review Report, Lytle and Warm 
Creek).  
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Similarly, the drainage from the Z3DA is part of the Zanja drainage basin (26 square 
miles) and is located in the County of San Bernardino, City of San Bernardino, and 
City of Redlands. The basin flows westward for about 12 miles until it confluences 
with Reach 5 of the SAR. The mainstem of the Zanja drainage basin is the Zanja 
Creek which is the principal flood control facility for the City of Redlands. In various 
historical and technical documents, the Zanja Creek is also referred to as Mission 
Zanja Creek, Mission Channel, Mill Creek Zanja, Sylvan Creek (per railroad 
documentation) and the Zanja. 
 
The Zanja Creek consists of three segments. The Creek is a partially improved open 
channel from the SAR to 1st Street (City of Redlands) and is referred to as the 
Mission Zanja Channel. The Creek continues upstream under downtown Redlands 
from 1st Street to 9th Street (City of Redlands) as the Mission Storm Drain. Finally, 
the Mill Creek Zanja is the upstream segment of the Creek system and extends from 
9th Street to the Mill Creek confluence at the upstream (east) end (San Bernardino 
County). 
 
The project is under the jurisdiction of the Santa Ana RWQCB, Region 8 for water 
quality issues. The Santa Ana Watershed is divided into Hydrologic Areas (HA) that 
are subdivided into Hydrologic Sub Areas (HSA). According to the Basin Plan of the 
Santa Ana RWQCB, the project is located within the Upper SAR HA 801.50; 
specifically HSA 801.52 (Bunker Hill) and 801.53 (Redlands) on the west and east end 
of the project, respectively, with the HSA boundary at approximately New York 
Street in the City of Redlands. However, the northern/western end of the project 
(from Mill Street north – City of San Bernardino) drains to Colton HSA 801.44 (part of 
Colton-Rialto HA 801.40) by way of the Warm Creek Bypass and Lytle Creek 
Channels which confluences with the SAR in Reach 4. The SAR transitions from 
Reach 5 to Reach 4 at the San Jacinto Fault, just southwest of the project area, which 
is the boundary between Bunker Hill HSA and Colton HSA. Reach 4 is defined as the 
portion of the SAR from Mission Boulevard in Riverside to the San Jacinto Fault in 
San Bernardino. The remainder of the project, from Twin Creek (MP 2.2) to 
University of Redlands (MP 10.0), drains to Reach 5 and is associated with HSA 
801.52 (Bunker Hill) and 801.53 (Redlands). 
 

1.8.2. Local Drainage 
 

Onsite drainage is storm runoff generated within the project’s existing ROW limits. 
In contrast, offsite drainage is storm runoff that originates outside of the existing 
railroad ROW, but tributary to the project site either by way of surface and/or 
subsurface conveyance. However, once onsite and offsite drainage is collected in an 
onsite system, it will discharge to either an existing or proposed local storm drain 
system, or modification thereof, or an existing major flood control facility. Local 
drainage consists of either public water or private water and may comingle 
depending on its location. Local storm drain systems are under the jurisdiction of 
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City of San Bernardino, City of Redlands or Caltrans. Drainage along I-10, from the 
West I-10 Overpass to the East I-10 Overpass, is part of the offsite drainage tributary 
to the project at various locations. Caltrans has jurisdiction over the I-10 drainage 
(SANBAG, Preliminary Hydrology & Hydraulics Study). 

 
1.8.3. Major Flood Control Facilities 

 
A total of five major flood control facilities either cross or are located longitudinally 
to the project. The crossings from west to east are known as Warm Creek (Historic) 
[Bridge 1.1], Twin Creek [Bridge 2.2], Santa Ana River [Bridge 3.4], and Mill Creek 
Zanja [Bridge 9.4]. Mission Zanja Channel is the one major offsite facility located 
adjacent to a segment of the project (Mile Post (MP) 3.4 to 6.1). The numbers 
associated with the bridge designations correspond to the railroad Mile Post. See 
Figure 3. The table below summarizes the existing major flood control facilities 
discussed above.  
 

Table 1-1. Existing Major Flood Control Facilities 

Name Mile Post Jurisdiction Q100 (cfs) Description 

Warm Creek 
(Historic) 

1.1 City of San 
Bernardino 

2,525 cfs 17 ft wide by 9 ft 
high RCC 

Twin Creek  2.2 SBCFCD, Zone 2 22,000 cfs SPF* 60 ft wide by 14 ft 
high RCC 

Santa Ana River 3.4 SBCFCD, Zone 2 & 
3 

67,000 cfs Unimproved 
trapezoidal channel 

Mill Creek Zanja 
(aka Sylvan Creek) 

9.4 City of Redlands 3,000 – 4,000 cfs Unimproved 
channel, no fixed 
geometry 

Mission Zanja 
Channel 

3.4 to 6.1 SBCFCD, Zone 3 1,000 – 6,000 cfs Unimproved 
trapezoidal channel 

 
The stormwater runoff from these facilities are considered project run-on for 
purposes of this document. For additional information, refer to the Preliminary H&H 
Study and the Floodplain Evaluation Technical Memorandum. 
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1.8.4. Coordination with Impacted Planned/Designed Projects 
 
Arrowhead Parking Lot (MP 1.3) 
 
Ludwig Engineering is contracted with the City of San Bernardino to provide final 
engineering plans for a proposed temporary parking lot at the southeast corner of 
Rialto Avenue and Arrowhead Avenue, which is adjacent to the north side of the 
RPRP in the City of San Bernardino. The purpose of the lot is to provide temporary 
parking for the construction workers of the new Justice Center at 3rd Street and 
Arrowhead Avenue. The Justice Center is under construction and is scheduled to last 
approximately two years and should be completed by March 2014. Once the Justice 
Center is completed, the temporary parking lot will be removed and the parcel will 
be restored to its original condition (City of San Bernardino, March/May, 2012). 
The proposed parking lot will be paved and will consist of a 351-foot long by 62-foot 
wide by 0.5-foot (minimum) high detention basin located in the northwest portion 
of the temporary parking lot to which the entire lot will drain. The basin will outlet 
to an existing 12-inch diameter storm drain at the southeast corner of Rialto Avenue 
and Arrowhead Avenue. A proposed 2:1 slope embankment will be constructed 
along the north railroad ROW to separate the railroad offsite flows from the project 
flows. In the existing condition, the parcel drains to a low point just north of the 
south property line and about 150 feet east of the west property line. The north side 
of RPRP also drains to this low point. This basin will also serve for water quality 
treatment in accordance with the project WQMP. 
 
I-10 HOV Widening Project (MP 5.61/9.45) 
 
http://www.sanbag.ca.gov/projects/mi_fwy_I-10-HOV.html 
 
SANBAG is working with Caltrans to prepare a project report and environmental 
document to add a carpool lane, also known as an express lane or HOV lane, in each 
direction of I-10 between Haven Avenue (PM 8.20) in Ontario and Ford Street (PM 
33.43) in Redlands, a 25-mile span. The I-10 HOV project will extend the carpool 
lanes east from where the existing carpool lanes end. In addition to the carpool 
lanes, the project proposes to widen outside existing lanes, pave medians, widen 
several existing under-crossings, rebuild over-crossings where needed, construct a 
concrete median barrier, improve drainage and add auxiliary lanes to improve 
weaving between on-ramps and off-ramps.  
 
As part of the Project Approval and Environmental Documentation (PA&ED) phase, 
Parsons Transportation Group (PTG) is evaluating several alternatives for the project 
under contract with SANBAG. SANBAG estimates that the PA&ED will be approved 
by 2017. Final design and acquisition of ROW is tentatively set to be approved and 
certified by 2014. If funds are available, construction could start by 2015, and 

http://www.sanbag.ca.gov/projects/mi_fwy_I-10-HOV.html
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portions of the project could be completed by 2020. This schedule is based on 
funding availability and subject to change. 
 
As discussed in Section 1.8.2, some of the onsite and offsite drainage along I-10 is 
conveyed across or along the RPRP via pipes and lined/unlined ditches.  
 
The Water Resources and Water Quality Technical Report (WRWQTR) assesses 
potential impacts to surface waters, groundwater, flooding, water quality, and 
designated beneficial uses that could result from the proposed construction and 
operation of the I-10 HOV Widening project. 
 
During the preliminary project design, various Treatment BMPs were assessed to 
determine their applicability to the proposed project based on identified site-specific 
pollutants, project design features, and site conditions, including available ROW. 
With the implementation of Construction Site BMPs, Design Pollution Prevention 
BMPs, and Treatment BMPs, the effects to water quality associated with the 
construction and operation of the proposed project would be less than significant. In 
conclusion, the I-10 HOV Lane Addition Project would not result in significant effects 
to water resources or water quality. 
 
The WRWQTR identifies various proposed BMPs along the I-10 HOV Widening 
Project. The closes one to the project is BMP 39, which is located on south side of 
the I-10 low point between the West I-10 Overpass (Mission Zanja Channel crossing) 
and California Street in the City of Redlands. Proposed BMP 45, located at the 
northeast corner of I-10 and Orange Street, is identified as treating the freeway 
drainage from University Street west to Orange Street in the City of Redlands, 
including the East I-10 Overpass (Mill Creek Zanja crossing).  
 
Similarly, a Storm Water Data Report (SWDR) was prepared for the project which is a 
Caltrans document that summarizes the stormwater quality issues from a technical 
standpoint, and is normally coordinated with the WRWQTR. The SWDR identifies 
BMP 39 as a proposed bioswale (I-10 station 1310+00 right), and BMP 45 as a 
proposed infiltration basin, detention basin, or media filter (I-10 station 1474+00 
left).  
 
Mountain View Avenue Street Improvements (MP 5.2) 
 
In 2006, Inland Valley Development Agency (IVDA) awarded a contract to T.Y. Lin for 
professional services to design improvements for Mountain View Avenue from Palm 
Meadows Drive/Central Avenue to I-10. The project is currently designed to be 
constructed in two phases. The first phase (design completed) will consist of the 
bridge structure over the SAR and includes road and infrastructure improvements 
southbound to Riverview Avenue/San Bernardino Avenue. The second phase of the 
project (design 95 percent complete) will complete the road improvements from 
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Riverview Avenue/San Bernardino Avenue southbound to the I-10 interchange and 
includes a second, smaller bridge structure at the Mission Zanja Creek crossing 
(culvert to convey Creek flows). Phase 1 construction began in October 2012 with 
Phase 2 planned to commence construction shortly thereafter. Both phases are 
scheduled to be completed by 2013. 
 
The project drains from south to north along the street; specifically, from I-10 to 
Mission Zanja Creek, and from Mission Zanja Creek north to SAR. Drainage from the 
southern portion will be intercepted at a sump by a proposed catch basin just south 
of Mission Zanja Creek, then will be intercepted by an existing 69-inch RCP, and 
enter stormwater treatment devices (BMPs) before it is discharged to Mission Zanja 
Channel. The BMPs consist of two Contech StormFilter vaults utilizing cartridges and 
related details are reflected in the project WQMP. 
 
Redlands Boulevard/Alabama Street Intersection Improvements 
 
http://www.cityofredlands.org/redlandsalabamaintersection 
 
The City of Redlands has contacted with Parsons Brinckerhoff to provide an 
engineering design to the Redlands Boulevard, Alabama Street, and Colton Avenue 
Street Improvement project. The project is intended to improve traffic flow to two 
Redlands Boulevard intersections – at Alabama Street and at Colton Avenue. 
Currently, the schedule for approval of the related environmental document and 
securing funding are unknown. This current City project intersects the RPRP at 
Colton Avenue and Alabama Street. Water quality treatment to tributary offsite City 
drainage approaching these two streets will be addressed in the project WQMP. 
 
University of Redlands (UOR) Center for the Arts Infiltration Basin 
 
The UOR constructed improvements at the Center for the Arts in 2008 which 
included an infiltration basin for purposes of water quality. These improvements 
front Park Avenue and are adjacent to University Street on the east. The infiltration 
basin, owned by UOR, is adjacent to the RPRP and close to the proposed UOR 
station. During PS&E phase, there might be an opportunity to mitigate for added 
runoff volume and water treatment from the proposed UOR station. This will require 
coordination with the UOR and the associated project-approved WQMP. 
 

1.9. Existing Conditions 
 
In its current state, the RPRP does not include any structural devices that function as 
BMPs for storm water quality. Typical of railroads, the mainline includes side ditches 
that may be considered as soft non-structural BMP features that drain and infiltrate 
railroad runoff mostly for the low intensity storms. Similarly, the railroad permeable 
ballast serves to infiltrate runoff and provides some level of treatment from the 

http://www.cityofredlands.org/redlandsalabamaintersection
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underlying soil. The Project does not include impermeable surfaces such as 
pavements (0 acres) except for those areas at grade crossings that are asphalt 
paved. 
 

1.10. Proposed Conditions 
 
The Project proposes drainage improvements such as earth ditches, concrete-lined 
ditches, culverts, perforated underdrain systems, and limited storm drains along the 
rail ROW. Of these, the earth ditches and underdrain systems will provide some level 
of treatment by the underlying soil. The impervious area of the Project is proposed 
to be approximately 21 acres, and includes pavements at the platforms, parking lots, 
and layover facility in addition to the concrete-lined ditches. Furthermore, the soil 
disturbance area ranges from 129 to 144 acres. The impervious area and soil 
disturbance area will be further refined during the PS&E phase. 
 

1.11. Drinking Water Reservoir and/or Recharge Facilities 
 
There are no current drinking water reservoirs or recharge facilities in the Project. 
According to the California Department of Water Resources, there are 17 wells near 
the Project. The depth to groundwater ranges from 0.2 to 149.4 feet, and the 
corresponding elevation ranges from 940.9 to 1022.8 feet. Based on Project 
geotechnical field data, the groundwater depth ranges from 33 feet to 96 feet, and 
the corresponding elevation ranges from 920.5 to 1080 feet (SANBAG, Geotechnical 
Report). 
 

1.12. Geotechnical 
 
As of the preparation of this report, the draft geotechnical  report is still 
forthcoming. Once the draft geotechnical report is available, this section will be 
summarized. 
 

1.13. Groundwater 
 
The groundwater management agency in the City of San Bernardino and City of 
Redlands that overlays the project is the San Bernardino Valley Municipal Water 
District (SBVMWD) which is the wholesaler of potable water to the area. SBVMWD 
sells water to the local retailers, City of San Bernardino Water Department and City 
of Redlands Water Department. The project is overlaid by these two retailers.  
 
It will be determined during PS&E if infiltration basins will be used as BMPs for the 
Project. If infiltration basins are proposed, concurrence will be sought from 
SBVMWD to consider the use of infiltration basins consistent with Section XI.E.3 of 
the permit order R8-2010-0036. 
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1.14. Construction Phase Risk Level 
 
The CGP requires construction BMPs to be implemented for virtually all projects in 
the state. All traditional construction projects that disturb 1 acre or more must apply 
for CGP coverage. Since the soil disturbance area ranges from 129 to 144 acres and 
falls into the traditional project category, the project will be required to comply with 
the CGP during the construction phase.  
 
The CGP follows a risk-based permitting approach. Each project is evaluated for 
sediment discharge risk and receiving water risk. These factors combine to 
determine the project Risk Level (1, 2, or 3) according to tables in the CGP (i.e., Risk 
Level 1 is the lowest risk and Risk Level 3 is the highest risk). Permit requirements 
progressively increase with risk level as identified in the CGP. Some of those permit 
requirements based on risk are related to minimum BMPs, Numeric Action Levels, 
Numeric Effluent Limitations, Visual Monitoring, Runoff Monitoring, and Receiving 
Water Monitoring. Another significant change to this permit is identification of the 
Legally Responsible Person (LRP). The LRP is generally the entity with real estate 
interest that is associated with the project being proposed for construction. In this 
case, the LRP is SANBAG and they are ultimately responsible for compliance with the 
CGP. 
 
There are two aspects involved in developing a risk determination analysis for a 
specific project site. The first is to determine the Sediment Risk which involves an 
R-factor (rainfall erosivity), K-factor (soil erodibility) and LS-factor (topographic). The 
second is to determine the Receiving Water Risk which involves the impact runoff 
will have on the receiving water body. Combining these two Risks in a table will 
determine the overall Risk Level for the project. See Appendix F for determination of 
construction risk level. 
 
Sediment Risk 
 
There are two approaches for determining the sediment risk level according to the 
CGP; Geographic Information System (GIS) Map method or Site-Specific Information 
method. This analysis was based on GIS Map information. The sediment risk is based 
upon the Revised Universal Soil Loss Equation (RUSLE) equation with the three 
aforementioned factors and is separated into three risk level categories; < 15 
tons/acre (low), >15 and <75 tons/acre (medium) and >75 tons/acre (high). 
 
The R-factor is based upon the location and duration of construction. The location 
used to determine the R-factor was determined using Google Earth. It is anticipated 
that the construction schedule will begin January 1, 2015, and end on December 31, 
2017. The resultant R-factor is 120. Based on the GIS data available from the SWRCB, 
Google Earth reflected the K-factors for the project to vary from 0.2 to 0.24; a 
rounded value was used. Hence, the resultant K-factor is 0.2. Based on the GIS data 
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available from the SWRCB, Google Earth reflected the LS-factors to vary from west 
to east as 1.19, 1.98, 0.99, and 0.82. To be conservative, an average LS-factor of 1.3 
is assumed. Based on the aforementioned factors, the Project’s Sediment Risk is 
computed to be 31.2 tons/acre and is categorized as Medium. 
 
Receiving Water Risk 
 
The Project discharges to the SAR Reaches 4 and 5. According to the 2006 303(d) List 
and the 2010 Integrated Report, the SAR Reaches 4 and 5 is not a water body that is 
impaired by sediment. This was also confirmed by the SWRCB GIS map data on 
Google Earth. In addition, the receiving water body’s designated Beneficial Uses 
does not include SPAWN, COLD and MIGATORY. Since both of these criteria do not 
pertain to the Project the resultant Receiving Water Risk is Low. 
 
Overall Project 
 
Based on the Sediment Risk and Receiving Water Risk categories, the entire Project 
is categorized as a combined Risk Level 2. 
 

1.15. Regulatory Setting 
 
The purpose of this section is to discuss the regulatory framework of the project as it 
applies to stormwater quality and its impacts with an emphasis on post-construction 
phases. The discussion will include Federal, State, Regional, and Local levels. 
 

1.15.1. Federal 
 

1.15.1.1. Federal Water Pollution Control Act (Clean Water Act, or CWA) 
 
In 1972, the Federal Water Pollution Control Act (also referred to as the 
Clean Water Act, or CWA) was amended to provide that the discharge of 
pollutants to waters of the United States from any point (such as discharge 
from an industrial facility) or non-point (surface and farmland water runoff) 
source is unlawful unless the discharge is in compliance with an NPDES 
permit. In November 1990, the U.S. Environmental Protection Agency 
(USEPA) published final regulations that established stormwater permit 
application requirements for specified categories of industries.  
 
The CWA was enacted with the intent of restoring and maintaining the 
chemical, physical, and biological integrity of the waters of the United 
States. The CWA requires states to set standards to protect, maintain, and 
restore water quality through the regulation of point source pollution and 
certain non-point source discharges to waters of the U.S. Those discharges 
are regulated by the NPDES permit process (CWA Section 402). In 
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California, NPDES permitting authority is delegated to, and administered 
by, the nine RWQCBs. 
 
Section 303(d) and Total Maximum Daily Loads (TMDLs). Section 303(d) of 
the CWA bridges the technology-based and water quality-based 
approaches for managing water quality. Section 303(d) requires that states 
compile a list of waters that are not attaining standards after the 
technology-based limits are enacted. For waters on this list, the states are 
to develop TMDLs. TMDLs are established at the level necessary to 
implement applicable water quality standards. A TMDL must account for all 
sources of pollutants that cause the water to be listed. Federal regulations 
require that TMDLs, at a minimum, account for contributions from point 
sources and nonpoint sources. 
 

1.15.1.2. U.S. Environmental Protection Agency (USEPA) 
 
The USEPA is the federal agency responsible for water quality management 
and administration of the CWA. The USEPA has delegated most of the 
administration of the CWA in California to the SWRCB. Much of the 
responsibility for implementation of the SWRCB’s policies is delegated to 
the RWQCB, as described below. USEPA conducts groundwater protection 
and contaminated site remediation programs, such as installation of 
groundwater cleanup systems. 
 

1.15.1.3. NPDES 
 
The goal of the NPDES diffuse source regulations is to improve the quality 
of stormwater discharged to receiving waters to the “maximum extent 
practicable” through the use of BMPs. The NPDES permit system was 
established in the CWA to regulate point source discharges (a municipal or 
industrial discharge at a specific location or pipe) and certain types of 
diffuse source dischargers. As defined in the federal regulations, nonpoint 
sources are generally exempt from federal NPDES permit program 
requirements. Nonpoint pollution sources are diffuse and originate over a 
wide area rather than from a definable point. Nonpoint pollution often 
enters receiving water in the form of surface runoff and is not conveyed by 
way of pipelines or discrete conveyances. Urban stormwater runoff and 
construction site runoff, however, are diffuse-sources regulated under the 
NPDES permit program because they discharge to receiving waters at 
discrete locations in a confined conveyance system. Sections 401 and 402 
of the CWA contain general requirements regarding NPDES permits. For 
diffuse-source discharges (e.g., municipal stormwater and construction 
runoff), the NPDES program establishes a comprehensive stormwater 
quality program to manage urban stormwater and minimize pollution of 
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the environment to the maximum extent practicable. The NPDES program 
consists of (1) characterizing receiving water quality, (2) identifying harmful 
constituents, (3) targeting potential sources of pollutants, and (4) 
implementing a Comprehensive Stormwater Management Program. State 
implementation of the NPDES program as it relates to the proposed project 
is discussed below under state and regional regulations. 
 
Direct discharges of pollutants into waters of the United States are not 
allowed, except in accordance with the NPDES program established in 
Section 402 of the CWA. The main goal of the NPDES program is to protect 
human health and the environment. Pursuant to the NPDES program, 
permits that apply to stormwater discharges from municipal storm drain 
systems, specific industrial activities, and construction activities that 
disturb 1 acre or more have been issued. NPDES permits establish 
enforceable effluent limitations on discharges, require monitoring of 
discharges, designate reporting requirements, and require the permittee to 
perform BMPs. Industrial (point source) storm water permits are required 
to meet effluent limitations. Municipal permits are governed by the 
Maximum Extent Practicable (MEP) or the Best Available Technology 
Economically Achievable (BAT)/Best Conventional Pollution Control 
Technology (BCT) application of BMPs. 
 

1.15.2. State 
1.15.2.1. SWRCB 

 
As described above, the EPA has delegated most of the administration of 
the CWA in California to the SWRCB. In turn, much of the responsibility for 
the implementation of the SWRCB’s policies is delegated to the nine 
RWQCBs. The nine RWQCBs develop and enforce water quality objectives 
and implementation plans. The SWRCB establishes statewide policies and 
regulations for the implementation of water quality control programs 
mandated by federal and state water quality statutes and regulations. The 
RWQCBs develop and implement Water Quality Control Plans (Basin Plans) 
that consider regional beneficial uses, water quality characteristics, and 
water quality problems. In cases where the Basin Plan does not contain a 
standard for a particular pollutant, other criteria are used to establish a 
standard. 
 
Section 401 of the CWA requires water quality certification from the 
SWRCB or from a RWQCB when a project requires a CWA Section 404 
permit. Section 404 of the CWA requires a permit from the USACE to 
discharge dredged or fill material into waters of the United States. 
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Section 303(d) of the CWA requires the SWRCB to list impaired water 
bodies in the state and determine total maximum daily loads (TMDLs) of 
pollutants or other stressors that are contributing excessively to these 
impaired waters. SWRCB is also responsible for granting water rights 
permits, approving water right transfers, investigating violations, and may 
reconsider or amend water rights. 
 

1.15.2.2. California Department of Toxic Substances Control (DTSC) 
 
DTSC is responsible for oversight of hazardous substances and remediation 
of contaminated sites, including water sources in some cases. 
 
To fill in the gap between the water quality control plans and CWA 
requirements, on May 18, 2000, the USEPA promulgated the California 
Toxics Rule based on the Administrator’s determination that numeric 
criteria are necessary in the State of California to protect human health and 
the environment. These federal criteria are numeric water quality criteria 
for priority toxic pollutants and other provisions for water quality standards 
legally applicable in the State of California for inland surface waters, 
enclosed bays, and estuaries for all purposes and programs under the CWA. 
 

1.15.2.3. California Department of Fish and Game (CDFG) 
 
CDFG has jurisdiction over conservation and protection of fish, wildlife, 
plants, and habitat. Through provisions of California Fish and Game Code 
Section 1602, CDFG is empowered to issue agreements for any alteration of 
a river, stream, or lake where fish or wildlife resources may be adversely 
affected. CDFG determines stream flow requirements in certain streams, 
acts as permitting agency for streambed alterations, and enforces the 
California Endangered Species Act. 
 
The California Fish and Game Code Section 1602 requires any person, State 
or local governmental agency, or public utility to notify the CDFG before 
beginning any activity that will result in one or more of the following: (1) 
substantially obstruct or divert the natural flow of a river, stream, or lake; 
(2) substantially change or use any material from the bed, channel, or bank 
of a river, stream, or lake; or (3) deposit or dispose of debris, waste, or 
other material containing crumbled, flaked, or ground pavement where it 
can pass into a river, stream, or lake. California Fish and Game Code 
Section 1602 applies to all perennial, intermittent, and ephemeral rivers, 
streams, and lakes in the State. 
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1.15.2.4. Porter Cologne Water Quality Control Act 
 
The Porter Cologne Water Quality Control Act of 1967 (Water Code Section 
13000 et seq.) establishes a regulatory program to protect water quality 
and to protect beneficial uses of State waters. It empowers the SWRCB and 
the nine RWQCBs to formulate and adopt, for all areas within the regions, 
Basin Plans that designates beneficial uses and establish such water quality 
objectives that in its judgment will ensure reasonable protection of 
beneficial uses. Each RWQCB establishes water quality objectives that will 
ensure the reasonable protection of beneficial uses and the prevention of 
nuisance. The California Water Code provides flexibility for some change in 
water quality, provided beneficial uses are not adversely affected. 
 
The Porter-Cologne Water Quality Control Act authorizes the State boards 
to adopt, review, and revise policies for all waters of the state (including 
both surface and ground waters). 
 

1.15.2.5. NPDES CGP 
 
On September 2, 2009, the California SWRCB adopted the current NPDES 
General Permit for Storm Water Discharges Associated with Construction 
and Land Disturbance Activities, Order No. 2009-0009-DWQ, NPDES No. 
CAS000002, otherwise known as the CGP. The 5-year cycle permit became 
effective on July 1, 2010, and is expected to expire by September 2, 2014. 
The CGP has since been amended twice. As a result of the latest 
amendment, the Numeric Effluent Limitations (NELs) for pH and turbidity 
at Risk Level 3 and LUP Type 3 construction sites contained in Order 2009-
0009-DWQ are no longer in effect. In addition, receiving water monitoring 
requirements are also suspended at this time. 
 
In accordance with NPDES regulations, the State of California requires that 
any construction activity disturbing 1 acre or more of soil comply with the 
Construction General Permit. To obtain authorization for proposed storm 
water discharges pursuant to this permit, the landowner (discharger) is 
required to submit Permit Registration Documents, including a risk 
assessment, site map, Storm Water Pollution Prevention Plan (SWPPP), 
annual fee, and signed certification statement to the SWRCB. Dischargers 
are required to implement BMPs meeting the technological standards of 
BAT and BCT to reduce or eliminate storm water pollution. BMPs include 
programs, technologies, processes, practices, and devices that control, 
prevent, or remove or reduce pollution. Permittees must also maintain 
BMPs and conduct inspection and sampling programs as required by the 
permit. Dischargers are also required to comply with monitoring and 
reporting requirements to ensure that discharges comply with the numeric 
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action levels and numeric effluent limitations specified in the permit. The 
proposed project is subject to the requirements of the Construction 
General Permit because it would disturb more than 1 acre of soil during 
construction. For more information see the State Water Board Storm 
Water page: 
http://www.swrcb.ca.gov/water_issues/programs/stormwater/constructio
n.shtml.  
 

1.15.2.6. NPDES IGP 
 
In 1997, the California SWRCB adopted the current National Pollutant 
Discharge Elimination System (NPDES) General Permit for Waste Discharge 
Requirements for Discharges of Storm Water Associated with Industrial 
Activities Excluding Construction Activities, Order No. 97-03-DWQ, NPDES 
No. CAS000001, otherwise known as the IGP. The permit became effective 
in 1997 and has been administratively extended until the renewed permit 
is adopted. A draft of the renewed permit has been issued for public 
release. At the earliest, the renewed permit is expected to be adopted in 
2013. 
 
In accordance with NPDES regulations, the State of California requires that 
storm water associated with industrial activity (storm water) that 
discharges either directly to surface waters or indirectly through municipal 
separate storm sewers must be regulated by an NPDES permit. USEPA 
developed a four-tier permit issuance strategy for storm water discharges 
associated with industrial activity (e.g., Tier I to Tier IV). The regulations 
allow California, as an authorized state, to issue general permits or 
individual permits to regulate storm water discharges.  
 
This General Permit generally requires facility operators to  

1. Eliminate unauthorized non-storm water discharges; 
2. Develop and implement a SWPPP; and  
3. Perform monitoring of storm water discharges and authorized non-

storm water discharges. 

The IGP is intended to cover all new or existing storm water discharges and 
authorized non-storm water discharges from facilities required by Federal 
regulations to obtain a permit. As such, the project will include facilities, 
such layover yards, whose storm water discharge will meet permit 
requirements and is associated with Category 8, “Transportation facilities 
that conduct any type of vehicle maintenance such as fueling, cleaning, 
repairing, etc.” For more information see the State Water Board Storm 
Water, Industrial General Permit page: 

http://www.swrcb.ca.gov/water_issues/programs/stormwater/construction.shtml
http://www.swrcb.ca.gov/water_issues/programs/stormwater/construction.shtml
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http://www.swrcb.ca.gov/water_issues/programs/stormwater/gen_indus.
shtml#indus 
 

1.15.3. Regional 
 

1.15.3.1. Santa Ana Region Basin Plan (Basin Plan) 
 
The project site is within the jurisdiction of the Santa Ana RWQCB. The 
Santa Ana RWQCB provides permits that affect surface waters and 
groundwater. Under Section 303(d) of the CWA, the Santa Ana RWQCB is 
also responsible of the CWA for protecting surface waters and groundwater 
from both point and non-point sources of pollution within the project site 
and for establishing water quality standards and objectives in its Basin Plan 
that protect the beneficial uses of various waters. The State has developed 
TMDLs, which is a calculation of the maximum amount of a pollutant that a 
waterbody can have and still meet Water Quality Objectives (WQOs) 
established in the Basin Plan, in order to protect the valuable uses of its 
waters. 
 

1.15.3.2. General Waste Discharge Requirements for De Minimis 
 Discharges 

 
On March 27, 2009, the Santa Ana RWQCB adopted the General Waste 
Discharge Requirements for Discharges to Surface Waters that Pose an 
Insignificant (De Minimus) Threat to Water Quality (Order No. R8-2009-
0003, NPDES No. CAG998001). This permit covers discharge of 
groundwater and non-storm water construction dewatering waste in the 
Santa Ana region. For coverage under this permit, a discharger is required 
to submit a Notice of Intent to the Santa Ana RWQCB. Under this permit, 
discharges must comply with discharge specifications, receiving water 
limitations, and monitoring and reporting requirements detailed in the 
permit. The Project is not subject to the requirements of the De Minimus 
Permit because groundwater and other non-storm water discharge are not 
anticipated during construction. 
 

1.15.3.3. SCAG Regional Transportation Plan (RTP) 
 
Southern California Association of Governments (SCAG) is the federally 
designated Metropolitan Planning Organization (MPO) under for the six-
county region that includes the counties of Imperial, Los Angeles, Orange, 
Riverside, San Bernardino, and Ventura. SCAG is required to prepare a RTP 
and pursuant to State Government Code. The State requirements largely 
mirror the federal requirements and require each Regional Transportation 
Planning Agency (RTPA) in urban areas to adopt and submit an updated 

http://www.swrcb.ca.gov/water_issues/programs/stormwater/gen_indus.shtml#indus
http://www.swrcb.ca.gov/water_issues/programs/stormwater/gen_indus.shtml#indus
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RTP to the California Transportation Commission (CTC) and the California 
Department of Transportation (Caltrans) every four years.  
 
The purpose of the 2012-2035 RTP/Sustainable Communities Strategy (SCS) 
is to provide a clear, long-term vision of the regional transportation goals, 
policies, objectives and strategies for the SCAG region while at the same 
time providing strategies to reduce greenhouse gas emissions as required 
by Senate Bill (SB) 375. The 2012-2035 RTP/SCS is a long-range Regional 
Transportation Plan that includes projects, policies, and strategies to create 
a blueprint for the region’s growth through 2035. The Plan includes 
improvements to the transportation system and is intended to meet the 
changing socioeconomic, transportation infrastructure, financial, 
technological and environmental conditions of the region. On April 4, 2012, 
SCAG adopted the 2012-2035 RTP/SCS. 
 
Impacts to water resources from the 2012–2035 RTP/SCS include potential 
water quality impairment from increased impervious surfaces. Increased 
impervious surfaces in water recharge areas potentially impact 
groundwater recharge and groundwater quality. Cumulative impacts 
include increased impervious surfaces; increased development in alluvial 
fan floodplains; and increased water demand and associated impacts, such 
as drawdown of groundwater aquifers. These impacts can occur at the 
localized scale and in relation to existing conditions, as the Plan itself does 
not affect the total amount of growth in the region. Increased output of 
greenhouse gases from the region’s transportation system impacts the 
security and reliability of the imported water supply. 
 
The water resources mitigation program includes, but is not limited to, the 
following types of example measures: 
 

• Utilizing advanced water capture and filtration techniques, showing 
a preference for naturalized systems and designs, to control 
stormwater at the source; 

• Avoiding any new construction of impervious surfaces in non-
urbanized areas, such as wetlands, habitat areas, parks, and near 
river systems; 

• Avoiding any new construction that provides access to flood-prone 
areas, such as in alluvial fans and slide zones; 

• Protection and preservation of existing natural flood control 
systems, such as wetlands and riparian buffers, and expansion of 
such systems in areas where they do not currently exist; 
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• Constructing projects according to Best Management Practices for 
water quality protection and water conservation, including low-
impact development and green building standards; and 

• Coordinating project development and construction efforts across 
jurisdictional, agency, and departmental boundaries, to increase 
project benefits. 

As part of this process, the related Final Program EIR was approved. The EIR 
describes the current water resources in the SCAG region, discusses the 
potential impacts of the 2012-2035 RTP/SCS on water resources, identifies 
mitigation measures for the impacts, and evaluates the residual impacts. 
 

1.15.4. Local 
 

1.15.4.1. San Bernardino County NPDES MS4 Permit, Santa Ana Region 
 
The Cities of San Bernardino and Redlands are co-permittees under the 
NPDES Permit and Waste Discharge Requirements for the San Bernardino 
County Flood Control District, the County of San Bernardino, and the 
Incorporated Cities of San Bernardino County within the Santa Ana Region, 
Order No. R8-2010-0036 (NPDES No. CAS618036). The NPDES permit 
prohibits discharges, sets limits on pollutants being discharged into 
receiving waters, and requires implementation of technology-based 
standards. 
 
Under the NPDES permit, the respective Cities as co-permittees are 
responsible for the management of storm drain systems within their 
jurisdiction. Cities are required to implement management programs, 
monitoring programs, implementation plans, and all BMPs outlined in the 
Municipal Storm Water Management Program (MSWMP) (previously 
identified as the Drainage Area Management Plan (DAMP) in the County’s 
two prior NPDES permits) and to take any other actions as may be 
necessary to protect water quality to the MEP. In addition, each city is 
required to implement a MSWMP and develop a long-term assessment 
strategy for effectiveness of the MSWMP. 
 
Category Projects within the City are required to develop and implement 
Water Quality Management Plans (WQMPs) to reduce pollutants and 
maintain and reduce downstream erosion and stream habitat from all new 
development and significant redevelopment projects that fall into one of 
the categories of priority projects. The co-permittees must ensure that a 
Category Project meets WQMP requirements. Category Projects include 
significant redevelopment projects that create 5,000 square feet or more 
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of impervious surface, home subdivisions of 10 units or more, 
industrial/commercial developments of 100,000 square feet or more, 
automotive repair shops, restaurants of 5,000 square feet or more, hillside 
developments of 10,000 square feet or more, developments of 2,500 
square feet of impervious surface or more adjacent to or discharging 
directly into environmentally sensitive areas, or parking lots of 5,000 
square feet or more. In addition, Non-Category Projects that have a precise 
plan of development (e.g., all commercial or industrial projects, residential 
projects <10 dwelling units, and all other land development projects with 
potential for significant adverse water quality impacts) or subdivision of 
land must prepare and implement a WQMP. San Bernardino County has 
prepared a Model Water Quality Management Plan Guidance document 
for preparation of project-specific WQMPs. The Model Water Quality 
Management Plan Guidance document was approved by the Santa Ana 
RWQCB on April 30, 2004, and updated on January 17, 2012.  
 
SANBAG or BNSF is not a co-permittee of the NPDES permit; however, they 
are a potential discharger of urban runoff in the permitted areas. Under 
the permit, it is expected that SANBAG work cooperatively with the 
permittees to manage urban runoff. Pursuant to 40 Code of Federal 
Regulations (CFR) 122.26(a), the Santa Ana RWQCB has the authority to 
require non-cooperating entities to adhere to the requirements of the 
NPDES permit or issue individual discharge permits to those entities. 
Therefore, to comply with this requirement, this PWQMP has been 
prepared for the proposed project that specifies the BMPs to be 
implemented during operation. 
 

1.15.4.2. City of San Bernardino General Plan 
 
The City of San Bernardino’s General Plan contains several policies 
regarding water quality in the Utilities Element (Chapter 9, Storm Drains 
and Flood Control Facilities section) and Energy and Water Conservation 
Element (Chapter 13). Specifically, it provides a framework and guiding 
policies to guide future development to comply with water quality 
regulations within the City. The guiding policies in regards to water quality 
as they apply to this project are as follows: 
 

1. Policy 9.4.8: Minimize the amount of impervious surfaces in 
conjunction with new development. 

2. Policy 9.4.9: Develop and implement policies for adopting 
Sustainable Stormwater Management approaches that rely on 
infiltration of stormwater into soils over detention basins or 
channels. Sustainable Stormwater Management techniques include 
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use of pervious pavements, garden roofs, and bioswales to treat 
stormwater, and reusing stormwater for non-potable water uses 
such as landscape irrigation and toilet/urinal flushing. 

3. Policy 9.4.10: Ensure compliance with the Federal Clean Water Act 
requirements for National Pollutant Discharge Elimination System 
(NPDES) permits, including requiring the development of Water 
Quality Management Plans, Erosion and Sediment Control Plans, 
and Storm Water Pollution Prevention Plans for all qualifying public 
and private development and significant redevelopment in the City. 

4. Policy 9.4.11: Implement an urban runoff reduction program 
consistent with regional and federal requirements, which includes 
requiring and encouraging the following examples of Best 
Management Practices (BMPs) in all developments: 

a. Increase permeable areas, utilize pervious materials, install 
filtration controls (including grass lined swales and gravel 
beds), and divert flow to these permeable areas to allow 
more percolation of runoff into the ground; 

b. Replanting and hydroseeding of native vegetation to reduce 
slope erosion, filter runoff, and provide habitat; 

c. Use of porous pavement systems with an underlying stone 
reservoir in parking areas; 

d. Use natural drainage, detention ponds, or infiltration pits to 
collect and filter runoff; 

e. Prevent rainfall from entering material and waste storage 
areas and pollution-laden surfaces; and 

f. Require new development and significant redevelopment to 
utilize site preparation, grading, and other BMPs that 
provide erosion and sediment control to prevent 
construction-related contaminants from leaving the site and 
polluting waterways. 

5. Policy 13.2.7: Require that new development incorporate 
improvements to channel storm runoff to public storm drainage 
systems and prevent discharge of pollutants into the groundwater 
basins and waterways. (LU-1). 

6. Policy 13.2.8: Require that Best Management Practices (BMPs) are 
implemented for each project to control the discharge of point 
source and non-point source pollutants both during construction 
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and for the life of the projects to protect the City’s water quality. 
(LU-1). 

7. Policy 13.2.9: Require that new construction on a site that is at least 
one acre comply with the General Permit for Discharges of Storm 
Water Associated with Construction Activity (Construction General 
Permit 99-08-DWQ)). (LU-1). 

 
1.15.4.3. City of San Bernardino Municipal Code 

 
Storm water discharge is regulated under Chapter 8.80 – Storm Water 
Drainage System of the City of San Bernardino Code of Ordinances. Under 
Chapter 8.80 discharge of nonstormwater is permissible only when 
connection to the storm drain system is made in accordance with a valid 
city permit, approved construction plan, or a NPDES permit and/or Notice 
of Intent (NOI). In addition, projects within the City are required to comply 
with the requirements of the Construction General Permit and the 
Municipal NPDES Permit, which includes preparation of a SWPPP and 
implementation of construction and post-construction BMPs. 
 

1.15.4.4. City of Redlands General Plan 
 
The City of Redlands’ General Plan contains several policies regarding water 
quality in the Health and Safety Element. Specifically, it provides a 
framework and guiding policies to guide future development to comply 
with water quality regulations within the City. The guiding policies in 
regards to water quality are as follows: 
 

1. Policy 8.20a: Work with the local and regional water agencies to 
improve and enhance groundwater quality in the region. The 
RWQCB's Water Quality Control Plan: Santa Ana River Basin, 1984, 
with amendments through 1994, specifies regional water quality 
objectives and implementation measures. 

2. Policy 8.20i: The City will actively protect all water supply sources, 
to the extent legally possible, from contamination and from a 
diminution of supply, will undertake all necessary steps to provide a 
secure supply of high quality water to meet the present and future 
needs of its citizens. 

3. Policy 8.40d: Where feasible given flood control requirements, 
maintain the natural condition of waterways and flood plains to 
ensure adequate groundwater recharge and water quality, 
preservation of habitat, and access to mineral resources.  
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1.15.4.5. City of Redlands Municipal Code 

 
Storm water discharge is regulated under Chapter 13.54 – Storm Drains of 
the Redlands Municipal Code (RMC). The majority of this Chapter 
references Ordinance No. 2274. Ordinance No. 2742, approved by the City 
Council on November 16, 2010, revised portions of this Chapter as well as 
Chapter 5.04.  
 
Under Chapter 13.54 discharge of nonstormwater is permissible only when 
connection to the storm drain system is made in accordance with a valid 
city permit, approved construction plan, or a NPDES permit and/or NOI. In 
addition, projects within the City are required to comply with the 
requirements of the Construction General Permit and the Municipal NPDES 
Permit, which includes preparation of a SWPPP and implementation of 
construction and post-construction BMPs, not to mention required 
reporting, and collection of NPDES Program Regulatory Fees.  
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2. Pollutants of Concern and Hydrologic Conditions of Concern 
 

2.1. Pollutants of Concern (POCs) 
 
The 2012-2035 RTP/SCS provides a background of pollutant sources from transportation 
projects and focuses on the nexus of transportation projects and impervious surfaces. Projects 
that increase impervious surface areas increase urban runoff, resulting in the transport of 
greater quantities of contaminants to receiving waters that may currently be impaired. Even 
though this document centers on highway projects, there is similarity of this impact to rail 
projects although without the extensive impervious areas typically associated with highways. 
Rail projects are not known for pollutants in urban runoff attributable to landscape irrigation as 
are the case for highway projects. However, like highway runoff, railroad runoff is a component 
of urban runoff contributing oil and grease, sediment, nutrients, heavy metals, and toxic 
substances. Table 2-1 lists the pollutants commonly associated with transportation. 
 

Table 2-1. Pollutants Associated with Transportation 

Pollutant Source 
Asbestos Clutch plates, brake linings 
Cadmium Tire wear(1) and insecticides 

Copper Thrust-bearing, bushing, brake linings, and fungicides and insecticides 

Chromium Pavement materials(2), metal plating, rocker arms, crankshafts, rings, and 
brake linings 

Cyanide Anti-caking compound in de-icing salt 
Lead Leaded gasoline, motor oil, transmission babbit metal bearings, tire wear(1) 
Iron Auto-body rust(3), steel highway structures, moving engine parts 
Manganese Moving engine parts 

Nickel Diesel fuel and gasoline, pavement material(2), lubricating oil, metal plating, 
bushing wear, and brake linings 

Nitrogen and 
Phosphorus Motor oil additives, fertilizers 

Sulphates Roadway beds(1), fuel, and de-icing salt(1) 
Zinc Motor oil and tires(1) 
Grease and 
Hydrocarbons Spills and leaks of oil and n-parafin lubricants, antifreeze, hydraulic fluids 

Rubber Tire wear(1) 
Sediment Pavement wear(2), construction and maintenance activities 
SOURCE: USEPA Office of Water. (1995) Controlling Nonpoint Source Runoff Pollution from Roads, Highways, and Bridges. (EPA-841-F-95-
008a). 
Washington DC 

Notes: 
(1) Normally associated with highway use and not railroad use. 
(2) Normally associated with highway use; may be associated with rail use especially at yards and 

maintenance facilities, and access/maintenance roads. 
(3) The railroad equivalent is train car body rust.  
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Pollutants of Concern (POCs) will only be identified and addressed for drainage associated with 
the Project ROW (onsite) in addition to station improvements (i.e., platforms, pedestrian 
crossovers, walkways, parking lots, etc.). It is assumed the Project ROW is owned by SANBAG or 
will be owned by SANBAG through acquisition to accommodate proposed improvements. POCs 
related to tributary offsite drainage areas are not the responsibility of the project and will not 
be focused in this discussion.  
 

2.1.1. Existing Conditions 
 
Onsite/Corridor 
 
An existing “red board” is located west of Tippecanoe Avenue that prevents any rail traffic 
further east. No rail activity has occurred east of MP 4.3 or Tippecanoe Avenue since 1938. 
However, for purposes of this discussion, it will be assumed that rail activity is ongoing for the 
entire project and are currently generating associated POCs as discussed below.  
 
Under existing conditions pollutants generated by the project site include: heavy metals, 
organic compounds, sediments, trash and debris, and oil and grease. Table 2-2 below identifies 
the expected and potential pollutants anticipated to be generated by the development. It is 
assumed that the pollutants generated by this project are similar to those in the 
street/highway/freeway project category, as listed in Table 2-2 below (Table 2-1 of the WQMP 
Guidance).  
 

Table 2-2. Pollutant of Concern Project Category Summary  

Pollutant Type Expected Potential Listed for Receiving Water 
Bacteria/Virus (3)  X Santa Ana River, Reach 4 
Heavy Metals X  No 
Nutrients (1)  X No 
Pesticides (1)  X No 
Organic Compounds (2) X  No 
Sediments X  No 
Trash & Debris X  No 
Oxygen Demanding 
Substances (1)  X No 

Oil & Grease X  No 
Other—specify pollutant(s):   N/A 
Notes: 
(1) A potential pollutant if landscaping or open area is present on site.  
(2) Including petroleum hydrocarbons. 
(3) Bacterial indicators are routinely detected in pavement runoff.  

 
According to Table 2-2, this project category has the potential to produce the following 
pollutants of concern: bacteria/virus, nutrients, pesticides, and oxygen demanding substances. 
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Bacteria and viruses are commonly found in organic materials that are part of stormwater. 
Principal sources include sanitary sewer overflows and leakages, animal excrement from farms, 
food particles, water used to prepare or clean food or food packaging, and restaurants. The 
presence of pathogens can transform an otherwise attractive stream or lake into a public 
hazard that must be avoided. Animal excrement may also be found along pedestrian walkways 
or parks when pets are present. However, since such amenities and other described uses above 
do not exist onsite, the Project is not expected to produce bacteria/virus related pollutants and 
they are not considered POCs.  
 
Nutrients, pesticides, and oxygen demanding substances are commonly found in landscaped 
and open areas. Landscaping and open grassed areas do not exist onsite, therefore nutrients 
and oxygen demanding substances are not considered pollutants of concern. However, 
herbicides are used by the railroad as part of the ongoing maintenance program to control 
plant growth and reduce fire risk from overgrowth of vegetation. Consequently, the pesticides 
category is expected as a POC because it includes pesticides, herbicides, and insecticides. 
 
The use of wood ties which are treated with creosote and other preservatives which can leak 
into the underlying soil and be mobilized in stormwater runoff to the detriment of water 
quality. Creosote is obtained from high temperature distillation of coal tar. Historical research 
has determined that the existing railroad ballast does not include metal slag which has the 
potential to leak hazardous metals. 
 
Heavy metals, organic compounds, sediments, trash and debris, and oil and grease are all 
expected POCs associated with this project category. Therefore, a summary of the POC 
expected from the existing conditions of the site can be found below in Table 2-3. 
 

Table 2-3. Pollutant of Concern Project Category Summary  

Pollutant Type Expected Listed for Receiving Water 
Heavy Metals X No 
Pesticides  X No 
Organic Compounds  X No 
Sediments X No 
Trash & Debris X No 
Oil & Grease X No 

 
Comparison of the anticipated pollutants listed in Table 2-3 above and the receiving water 
bodies’ impairments identify no primary pollutants of concern. Therefore all categories listed 
above in Table 2-3 are considered secondary pollutants of concern.  
 
Within Reach 4 of the SAR, the project is associated with a receiving water body that is listed on 
the 2006 and the 2010 CWA Section 303(d) list of impaired water bodies. Listed pollutants, for 
both lists, are pathogens along the SAR. However, there are no listed impaired water bodies on 
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either list for Reach 5 of the SAR. No TMDLs have been identified for the project. There are no 
known pre-existing water quality problems at the project site.  
 
Offsite (Properties, Grade Crossings) 
 
As stated above, POCs from tributary offsite areas are the responsibility of other stakeholders 
within their respective ROW such as private properties, City of Redlands, City of San 
Bernardino, Caltrans and SBCFCD.  
 

2.1.2. Proposed Conditions 
 
Onsite/Corridor 
 
Under proposed conditions, pollutants generated by the project site will be the same as those 
identified for existing conditions. Refer to the Existing Conditions section for expected and 
potential pollutants and Table 2-2. 
 
Amenities such as platforms, pedestrian crossovers, and walkways in proposed stations will be 
expected to produce bacteria/virus related pollutants and they are considered POCs. Such 
amenities invite pets that are the source of such pollutants, and paved areas are also 
documented to be such sources as well. Impervious areas are also proposed along concrete-
lined ditches and the layover facility. The layover facility will include impervious areas for 
related parking areas and maintenance access roads. 
 
Nutrients, pesticides, and oxygen demanding substances are commonly found in landscaped 
and open areas. Landscaping and open grassed areas are proposed as part of the Project station 
improvements, therefore nutrients and oxygen demanding substances not considered 
pollutants of concern. Herbicides will continue to be used by the railroad as part of the ongoing 
maintenance program to control plant growth and reduce fire risk from overgrowth of 
vegetation. Consequently, the pesticides category is expected as a POC because it includes 
pesticides, herbicides, and insecticides. 
 
Heavy metals, organic compounds, sediments, trash and debris, and oil and grease are assumed 
to continue to be expected pollutants of concern associated with this project category.  
Concrete ties are proposed to replace the wood ties (and at greater separation spacings than 
wood ties) which will have a water quality benefit; hence, there will be more wood ties 
removed than replaced with concrete ties. 
 
The Project will not increase the concentrations of pollutants beyond their current 
concentrations because the onsite land use is not changing. In fact, potential of pollutants in 
runoff will most likely be reduced since all the wood ties will be removed. Therefore, a 
summary of the pollutants of concern expected from the re-development associated with this 
project can be found in Table 2-3. 
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In order to prevent degradation of receiving water quality, Source Control, Site Design, and 
Treatment Control BMPs will be implemented to target constituents of concern in runoff from 
the project area. 
 
Offsite (Properties, Grade Crossings) 
 
As stated above, POCs from tributary offsite areas are the responsibility of other stakeholders 
within their respective ROW such as private properties, City of Redlands, City of San 
Bernardino, Caltrans and SBCFCD. These POCs and their impacts will not be identified or 
addressed. 
 
The extent of the offsite amenities such as parking lots (associated with proposed stations) and 
how they are associated with the Project are yet to be defined in forthcoming Memoranda of 
Understanding. Once these agreements are defined, the POCs from associated improvements 
will be identified and be mitigated as part of the PS&E phase. These POCs and their impacts will 
not be identified or addressed 
 

2.2. Hydrologic Conditions of Concern 
 
Table 2-3 below is used to identify any hydrologic conditions of concern (HCOC) that will be 
caused by the project. Once identified, site design, source control, and/or treatment control 
BMPs will be implemented to address identified impacts. 
 

Table 2-3. Hydrologic Condition of Concern 

1.  Determine if the project will create a Hydrologic Condition of Concern.  
Check “yes” or “no” as applicable and proceed to the appropriate section as 
outlined below. 

Yes No 

A.  All downstream conveyance channels, that will receive runoff from the project, 
are engineered, hardened (concrete, riprap or other), and regularly maintained 
to ensure design flow capacity, and no sensitive stream habitat areas will be 
affected. Engineered, hardened, and maintained channels include channel 
reaches that have been fully and properly approved (including CEQA review, 
and permitting by USACOE, RWQCB and California Dept. of Fish & Game) by 
June 1, 2004 for construction and hardening to achieve design capacity, 
whether construction of the channels is complete. Discharge from the project 
will be in full compliance with Agency requirements for connections and 
discharges to the MS4, including both quality and quantity requirements, and 
the project will be permitted by the Agency for the connection or discharge to 
the MS4. 

 X 

B.  Project runoff rates, volumes, velocities, and flow duration for the post-
development condition will not exceed those of the pre-development 
condition for 1-year, 2-year and 5-year frequency storm events. This condition 
will be substantiated with hydrologic modeling methods that are acceptable to 
the Agency, to the U.S. Army Corps of Engineers (USACOE), and to local 
watershed authorities. See supporting documentation below. 

X  
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C.  Can the conditions in part A or B above be demonstrated for the project? X  
 If the answer for A, B, and/or C above is yes, then the project does not create a HCOC. 
 If the answer for C above is no, then the project does create a HCOC, and an evaluation must 

be performed. 
 
The project proposes to mitigate the increase in the post-development runoff rates, volumes, 
velocities, and flow durations to meet the condition specified above; therefore according 
Section B of the above table, this project will not create a HCOC. Even though the impervious 
area is being increased, the computations to justify this will be provided in the WQMP during 
PS&E phase when the design is further refined. See Section 2.2.3 for more information.  
 

2.2.1. Design Methodology 
 
During PS&E, the project will utilize Rational Method software, developed by AES software to 
calculate the unit hydrographs for the impervious areas that have an HCOC impact. The AES 
software is an approved software by the SBCFCD and is in accordance with the San Bernardino 
County Hydrology Manual. 
 

2.2.2. Existing Conditions 
 
There are no existing HCOCs for the project.  
 

2.2.3. Proposed Conditions 
 
Analysis 
 
The Project will include features to address stormwater quantity and quality. Approximately 21 
acres of impervious area will be created, mostly at the stations, parking lots and layover facility, 
and will be associated with an increase in runoff rates, volumes, velocities, and flow duration 
and therefore require additional mitigation. Per Order No. R8-2010-0036 the 2-year frequency 
will have to be analyzed during PS&E using the Unit Hydrograph Method.  
 
For each return frequency under the pre- and post-development conditions the total runoff 
volume, the peak flow rate, and the time of duration, of runoff hydrograph flow rates that 
exceed the flow rate in 10 percent increments from 90 percent to 10 percent (90 percent of 
peak flow rate to 10 percent peak flow rate) will be computed. The values will be populated 
below in Table 2-4 for each of the stations. Refer to Appendix A, Project Exhibits for additional 
information and Preliminary H&H Study for existing and proposed hydrology calculations.  
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Table 2-4. Pre- and Post-development Hydrology Comparison Worksheet 
(To be filled in during PS&E phase) 

Return 
Period 

Total Volume Peak Flow Flow Time Duration Sediment Transport (1) 
Pre Post Pre Post % of Peak Pre Post Pre Post 

1-year 
 

 
 
 

___ 
Ac-Ft 

 
 
 

___ Ac-
Ft 

 
 
 

___ CFS 

 
 
 

__ CFS 

 5 min 0 min - - 
 10 min 0 min - - 
 20 min 0 min - - 
 20 min 0 min - - 
 25 min 0 min - - 
 30 min 0 min - - 
 30 min 0 min - - 
 45 min 0 min - - 
 85 min 0 min - - 

2-year 

 
 
 
 

___ Ac-
Ft 

 
 
 
 

0 Ac-Ft 

 
 
 
 

___ CFS 

 
 
 
 

0 CFS 

 5 min 0 min - - 
 10 min 0 min - - 
 20 min 0 min - - 
 20 min 0 min - - 
 25 min 0 min - - 
 30 min 0 min - - 
 45 min 0 min - - 
 55 min 0 min - - 
 115 min 0 min - - 

5-year 

 
 
 

___ 
Ac-Ft 

 
 
 

0 Ac-Ft 

 
 
 

___ CFS 

 
 
 

0 CFS 

 5 min 0 min - - 
 10 min 0 min - - 
 20 min 0 min - - 
 20 min 0 min - - 
 30 min 0 min - - 
 30 min 0 min - - 
 45 min 0 min - - 
 60 min 0 min - - 
 145 min 0 min - - 

Notes: 
(1) Sediment Transport not applicable. See justification below. 
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Sediment risk analysis was evaluated in the Risk Determination Analysis for the construction 
phase using the RUSLE to obtain an estimate of project-related bare ground soil loss expressed 
in tons/acre. Sediment transport does not apply to this analysis because sediment discharge 
during operation is not expected by the project.  
 
Results 
 
The proposed project increases the impervious cover onsite, and therefore creates an increase 
in stormwater runoff and volume. The Project will mitigate this increase in runoff through the 
implementation of various BMPs, such as, but not limited to, vegetated swales, small infiltration 
basins, permeable surfaces, to be determined during the PS&E phase. The will be designed to 
retain and infiltrate the 100-year storm, returning the overall discharge from the site to existing 
conditions. Refer to the Preliminary H&H Study for a detailed description of the analysis for the 
100-year design. Section 2.3 of the WQMP Guidance only requires that the 1-, 2-, and 5-year 
storm be analyzed for water quality management. Refer to the Preliminary H&H Study for a 
summary of the flows from the proposed onsite watershed complying with the aforementioned 
requirements.  
 
During PS&E, the Project will demonstrate that the proposed conditions discharges and 
volumes for the analyzed watershed, which accounts for the proposed features described 
above in Section 2.1.2 will be less than the existing conditions discharges. As such, the project 
will not create a HCOC.  
 

2.3. Watershed Impacts of Project 
 
According to Section 2.1, there are six categories of pollutants of concern which can be 
expected from the re-development of the project site: heavy metals, pesticides including 
herbicides and insecticides, organic compounds, sediments, trash and debris, and oil and 
grease. The SAR is the receiving water for the project site, and none of the aforementioned 
pollutants are listed as POCs for this water body; therefore these pollutants are all considered 
secondary pollutants of concern. Treatment of these pollutants will be discussed in Section 3.3 
below. 
 
According to Section 2.1.2, the proposed project will create an increase in runoff. A discussion 
of the design for these BMPs, and for all treatment BMPs can be found below in Section 3.3. 
The project is required to implement all BMPs as described in Sections 3.1, 3.2, and 3.3 below; 
these BMPs will further refined during PS&E. As such it has been determined that the project 
will not cause any significant impact(s) to any downstream receiving waters. 
 

2.4. Future Conditions (Watershed Action Plan) 
 
As required by the current San Bernardino County Municipal Separate Storm Sewer System 
(MS4) permit, San Bernardino County and the permittees (including City of San Bernardino and 
Redlands) are required to develop a Watershed Action Plan (WAP) in two phases, one of many 
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mandated document required to be in compliance with the permit. The WAP Phase 1 was 
developed through a collaborative process with the County, the co-permittees, and other 
watershed stakeholders. The WAP development involved several WAP Task Force meetings and 
WAP development workshops where watershed stakeholders provided input on the WAP and 
watershed development processes. The County and co-permittees intend to use the WAP to 
help improve water quality and to implement an integrated water resources approach in the 
Santa Ana River Watershed. 
 
The WAP is structured to help the County, co-permittees, and stakeholders collaborate with 
Orange and Riverside Counties to ensure a holistic approach to watershed management 
throughout the SAR Watershed. Its purpose is to improve integration of water quality, stream 
protection, stormwater management, water conservation and re-use, and flood protection with 
land use planning and development processes. This goal will be accomplished using: 
 

• An Integrated Watershed Management Approach, an imperative methodology that 
should be used whenever planning a sustainable development or community intended 
to coexist with and compliment the native environment and ecosystem in which it 
resides in. 

• Watershed protection principles and policies necessary for water quality protection, 
including avoiding disturbance of water bodies, minimizing changes in hydrology and 
pollutant loading, preserving wetlands and other natural areas, using appropriate Best 
Management Practices, employing the Ahwahnee Principles of community design, using 
CEQA and Low Impact Development, and others. 
 

The Hydromodification Plan (Appendix B, Hydromodification Assessment Technical 
Memorandum) of the WAP Phase 1 identified those stream reaches that are subject to adverse 
impacts from hydromodificatin and identified the drainage areas tributary to those streams 
that are determined to be at risk. All Major Flood Control Facilities crossed by the project are 
identified as Engineered, Hardened and Maintained (EHM) channels (armored drainage 
conveyances that are not vulnerable to geomorphological changes and hydromodification). The 
only exception is (1) Mission Zanja Channel which is categorized as a non-EHM facility and has 
an associated high hydromodification classification from SAR to Gage Canal (MP 3.4/3.9), and 
(2) Mill Creek Zanja which is categorized as a non-EHM facility and has an associated medium 
hydromodification classification from Division Street to Cook Street. Offsite areas tributary to 
Warm Creek (Historic) and Mission Zanja Channel are identified on the plan as subject to 
hydromodification. Specifically, for Warm Creek (Historic), the extent of the hydromodification 
area spans from E Street to Arrowhead Avenue. For Mission Zanja Channel, the 
hydromodification area spans throughout the associated Project extents, except the portion 
from the SAR to Mountain View Avenue the area only applies along the south side of the 
Channel; from Mountain View Avenue east the area applies to both sides (north and south) of 
the Channel.  
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Phase 1 of the WAP was submitted and approved by the Santa Ana RWQCB on July 6, 2011. 
WAP Phase 2 is currently under preparation and slated for submittal to the Santa Ana RWQCB 
by early 2013. WAP Phase 2 will include development and implementation of a 
Hydromodification Management Plan that is prioritized based on drainage 
feature/susceptibility/risk assessments and opportunities for restoration. Additionally, by 
January 29, 2013, each co-permittee shall review the watershed protection principles and 
policies in its General Plan or related documents (such as Development Standards, Zoning 
Codes, Conditions of Approval, Development Project Guidance) to determine consistency with 
the WAP.  
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3. Best Management Practice Selection Process 
 

3.1. Site Design BMPs 
 
Table 3-1 below identifies information on proposed site design BMPs used and associated 
descriptions and justifications. These BMPs will be further refined during PS&E. Refer to 
Appendix A for Project Exhibits and Appendix C, CASQA BMP Fact Sheets, for more information 
on proposed BMPs. 
 

Table 3-1. Site Design BMPs 

1.  Minimize Stormwater Runoff, Minimize Project’s Impervious Footprint, and Conserve Natural Areas  
A. Maximize the permeable area. This can be achieved in various ways, including but not limited to, increasing 
building density (number of stories above or below ground) and developing land use regulations seeking to 
limit impervious surfaces. 
Yes No  X  
Describe actions taken or justification/alternative: 
 
The existing condition for the project area consists of the mainline tracks, and surrounding pervious areas 
which are mostly covered with gravel or bare earth. The proposed project will include the improvement of rail 
tracks, the addition of five stations, parking lots, layover facility, and site drainage features as described in 
Section 1.6 above. The proposed track section is considered as permeable as the existing track section. 
Stormwater filtered through the ballast contacts the impervious sub-ballast layer and drains to the left/right 
until it continues percolating into the underlying soil. Proposed maintenance roads at the layover facility may 
be gravel/ballast and are considered to be pervious, but this will not be decided until PS&E. All replaced wood 
ties will be replaced with concrete ties (but at a lower replacement ratio since the spacing between concrete 
ties is greater than that for wood ties) but given that wood ties are considered as impermeable as concrete ties, 
there is no increase in the impermeable areas from the track sections. Hence, the tracks and other site features 
will be considered pervious.  
 
During PS&E, consideration will be given to reducing the impervious area at the proposed platforms/station 
and parking areas. Likewise, for the proposed layover facility. 
 
B. Runoff from developed areas may be reduced by using alternative materials or surfaces with a lower 
Coefficient of Runoff, or “C-Factor”.  
Yes No  X  
Describe actions taken or justification/alternative: 
 
For the tracks, there are no alternative materials or surface types which would satisfy the design requirements. 
These portions of the project will be assumed to be as pervious as the existing tracks; hence, there will not be a 
change to the C-factor. There are no alternative materials to create the base of this structure which would 
satisfy the design requirements. The maintenance roads will be gravel/ballast, considered pervious, and have a 
lower C-factor than other traditional materials like asphalt.  
 
During PS&E, consideration will be given to using materials that have a lower C-factor in the stations/platforms 
and layover facility such as permeable pavements. 
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C. Conserve natural areas. This can be achieved by concentrating or clustering development on the least 
environmentally sensitive portions of a site while leaving the remaining land in a natural, undisturbed 
condition.  
Yes No  X  
Describe actions taken or justification/alternative: 
 
The project is not conducive to concentrating or clustering development as the project alignment is along the 
existing SANBAG rail alignment which is already disturbed and absent of most vegetation. The area proximate 
to proposed stations/platforms will conserve natural areas as feasible. Any environmentally sensitive areas 
(ESA) which are disturbed in the existing condition will remain disturbed.  
 
There may opportunities to conserve natural area at the proposed stations/platforms especially at the New 
York station. This will be further refined during PS&E phase. 
 
D. Construct walkways, trails, patios, overflow parking lots, alleys, driveways, low-traffic streets, and other 
low-traffic areas with open-jointed paving materials or permeable surfaces, such as pervious concrete, porous 
asphalt, unit pavers, and granular materials. 
Yes   No  X  
Describe actions taken or justification/alternative: 
 
The rail corridor is not conducive to these types of improvements and these BMPs are not included as part of 
the rail corridor. However, the proposed platforms will include sidewalks, parking lots and other paved surfaces 
that are good opportunities for permeable surfaces. The feasibility to incorporate these elements will be further 
investigated during the PS&E phase. 
 
E. Construct streets, sidewalks, and parking lot aisles to the minimum widths necessary, provided that public 
safety and a pedestrian friendly environment are not compromised (1). Incorporate landscaped buffer areas 
between sidewalks and streets. 
Yes No  X  
Describe actions taken or justification/alternative: 
 
Sidewalks will be constructed as part of the platforms and at certain grade crossing locations as identified in 
Item D above. Any parking lots will be designed to local standards. There will be opportunities at the stations to 
include landscaped buffer areas and will be determined during the PS&E phase.  
 
F. Reduce widths of street where off-street parking is available (2). 
Yes No  X  
Describe actions taken or justification/alternative: 
 
This practice does not apply to the project since the project will not include street improvements other than 
grade crossing improvements. At various grading crossings, curb medians will be constructed for public safety 
and to reduce the traveled way in each direction, but the outside curb-to-curb distance will remain the same. 
Due to SANBAG standards, off-street parking is not permitted near grade crossings. 
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G. Maximize canopy interception and water conservation by preserving existing native trees and shrubs, and 
planting additional native or drought tolerant trees and large shrubs. 
Yes No  X  
Describe actions taken or justification/alternative: 
 
The majority of the project disturbance will be in areas that are covered by tracks, ballast, or bare earth in the 
existing condition. Existing canopy interception and preservation of existing landscaping do not apply to these 
areas. There are small portions of the work which may involve disturbance of the slopes along both I-10 
overpasses and associated on-ramps. Some of these areas are covered with grass and sparse shrubs in the 
existing conditions, and will be restored in accordance with project specifications and the project SWPPP.  
 
There may be opportunities in the proposed stations/platform to maximize canopy interception. 
 
H. Other comparable site design options that are equally effective. 
Describe actions taken or justification/alternative: 
 
Other than site design options that may be incorporated into the stations and parking lots, no other site design 
BMPs are viable to incorporate into the project. 
 
I. Minimize the use of impervious surfaces, such as decorative concrete, in the landscape design. 
Yes  No  X  
Describe actions taken or justification/alternative: 
 
The railroad corridor will not incorporate these features as they are not feasible and not consistent with SCRRA 
and SANBAG standards. However, the proposed stations have the opportunity to incorporate these features in 
coordination with the proposed landscaping improvements. Likewise, there may be an opportunity to use these 
features in the maintenance roads and parking lots at the layover facility. 
 
J. Use natural drainage systems. 
Yes No  X  
Describe actions taken or justification/alternative: 
 
There are no onsite natural drainage systems that may be used. However, several natural drainage systems 
convey offsite flows and intersect the project such as the SAR, Warm Creek (Historic), Twin Creek, Mission Zanja 
Channel, and Mill Creek Zanja and are identified as jurisdictional delineated (JD) features. Tributary onsite 
drainage will be treated onsite before it discharges via ditches, local culverts and City master drainage facilities 
to these features. All features ultimately outlet to the SAR. After construction, the JD features will continue 
being JD features. 
K. Where soils conditions are suitable, use perforated pipe or gravel filtration pits for low flow infiltration (3). 
Yes  No  X  
Describe actions taken or justification/alternative: 
 
For the tracks, perforated underdrain pipe systems will be used for drainage of the track ballast. Runoff from 
the rail tracks will drain to the adjoining graded ditches (no cover) and will infiltrate directly into the underlying 
native soils. This design will provide the same level of infiltration and treatment as perforated pipes or gravel 



December 2012             Redlands Passenger Rail Project 
SANBAG 

41 | P a g e  

filtration pits. For the proposed stations, perforated pipes or gravel filtration pits will not be used. There will be 
opportunities to use other infiltration-type BMPs to be consistent with LID. The specific BMPs to be used will be 
determined during the PS&E phase.  
 
L. Construct onsite ponding areas, rain gardens, or retention facilities to increase opportunities for infiltration, 
while being cognizant of the need to prevent the development of vector breeding areas. 
Yes X No  
Describe actions taken or justification/alternative: 
 
The only elements of the project that may incorporate these features are the proposed stations. Every 
opportunity will be provided to incorporate these BMPs into the stations and parking lots. Any proposed 
impoundments will have a maximum drawdown time of 48 hours to be consistent with State Public Health 
requirements and CASQA Stormwater BMP Handbooks. See Sections 3.3 and 4 for discussions of the design and 
maintenance of these facilities, respectively. 
2. Minimize Directly Connected Impervious Areas 
A. Where landscaping is proposed, drain rooftops into adjacent landscaping prior to discharging to the storm 
drain. 
Yes No  X  
Describe actions taken or justification/alternative: 
 
There are portions of the rail corridor adjacent to buildings that will accept historical runoff from roof drains. 
But the roof drain runoff will discharge to the proposed side ditches without causing impacts to the 
building/property owners. This runoff will be treated by the ditches before it discharges to any associated 
public storm drain systems. The only elements of the project that may incorporate landscaping are the 
proposed stations and parking lots. However, the stations do not include buildings that would rely on roof 
drains.  
 
B. Where landscaping is proposed, drain impervious sidewalks, walkways, trails, and patios into adjacent 
landscaping. 
Yes No  X  
Describe actions taken or justification/alternative: 
 
The only elements of the project that may incorporate these features are the proposed stations. Every 
opportunity will be leveraged to slope proposed impervious surfaces into adjacent proposed landscaping 
improvements, if applicable. 
 
C. Increase the use of vegetated drainage swales in lieu of underground piping or imperviously lined swales. 
Yes   No  X   
Describe actions taken or justification/alternative: 
 
The proposed design incorporates pervious drainage swales (ditches) along the edges of the tracks where 
feasible (i.e.,  ROW is available). SANBAG requirements do not allow vegetated cover drainage side ditches in 
order to reduce fire risks; therefore these ditches will consist of compacted native soil (soft). However, it is 
expected that infiltration along the underlying soil and soft drainage swales will provide some level of 
treatment of runoff. 
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Every opportunity will be leveraged to use vegetated drainage swales in the proposed stations. This will be 
coordinated with the proposed landscaping and irrigation improvements during PS&E phase. 
 
D. Use one or more of the following: 
Yes No Design Feature 
 X Rural swale system: street sheet flows to vegetated swale or gravel 

shoulder, curbs at street corners, culverts under driveways and street 
crossings 

 X Urban curb/swale system; street slopes to curb; periodic swale inlets drain 
to vegetated swale/biofilter. 

 X Dual drainage system: First flush captured in street catch basins and 
discharged to adjacent vegetated swale or gravel shoulder, high flows 
connect directly to municipal storm drain systems. 

 X Other comparable design concepts that are equally effective. 
Describe actions taken or justification/alternative: 
 
The requirements of this project are such that the rail portion does not apply to reduction of directly connected 
impervious areas. The nature of the rail portion is such that impervious areas do not exist nor are they 
proposed. The only opportunity to include any of the above mentioned design features are at the proposed 
stations and parking lots. This will be evaluated for the proposed stations during PS&E phase.  
 
E. Use one or more of the following features for design of driveways and private residential parking areas: 
Yes No Design Feature 
 X Design driveways with shared access, flared (single lane at street) or wheel 

strips (paving only under tires); or, drain into landscaping prior to 
discharging to the municipal storm drain system. 

 X Uncovered temporary or guest parking on private residential lots may be 
paved with a permeable surface; or designed to drain into landscaping 
prior to discharging to the municipal storm drain system. 

 X Other comparable design concepts that are equally effective. 
Describe actions taken or justification/alternative: 
 
This practice does not apply to the rail portion of the project. However, there may be an opportunity to 
leverage the design of the proposed stations and parking lots to incorporate these features. This will be 
evaluated for the proposed stations and parking lots during PS&E phase. The project does not include 
residential parking areas.  
 
F. Use one or more of the following design concepts for the design of parking areas: 
Yes No Design Feature 

X  Where landscaping is proposed in parking areas, incorporate landscape 
areas into the drainage design. 

X  
Overflow parking (parking stalls provided in excess of the Agency’s 
minimum parking requirements) may be constructed with permeable 
paving. 
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X  Other comparable design concepts that are equally effective. 
Describe actions taken or justification/alternative: 
 
This practice only applies to the proposed stations and parking lots. Every opportunity will be leveraged to 
include these design features in the proposed station improvements during PS&E phase.  
 

 
Notes: 
(1) Sidewalk widths must still comply with Americans with Disabilities Act regulations and other life safety 
requirements. 
(2) However, street widths must still comply with life safety requirements for fire and emergency vehicle access. 
(3) However, projects must still comply with hillside grading ordinances that limit or restrict infiltration of runoff. 
Infiltration areas may be subject to regulation as Class V injection wells and may require a report to the USEPA. 
Consult the Agency for more information on use of this type of facility. 
 

3.2. Source Control BMPs 
 
This section will serve as a guide to implementation of planned Source Control BMPs proposed 
for the project. BMPs selected in Table 3-2 below will be implemented for the project, and all 
BMPs will be justified for their use or non applicability in Table 3-3 below. Refer to Appendix A 
for Project Exhibits and Appendix C, CASQA BMP Fact Sheets, for more information on 
proposed BMPs. 
 

Table 3-2. Source Control BMP Selection Matrix 

Source Control BMPs Significant Re-development 

Education of Property Owners X 

Activity Restrictions X 

Spill Contingency Plan X 

Employee Training/Education Program X 

Street Sweeping Private Street and Parking Lots X 

Common Areas Catch Basin Inspection X 

Landscape Planning (SD-10) X 

Hillside Landscaping  

Roof Runoff Controls (SD-11)  

Efficient Irrigation (SD-12) X 

Protect Slopes and Channels X 

Storm Drain Signage (SD-13) X 

Inlet Trash Racks  

Energy Dissipaters X 

Trash Storage Areas (SD-32) and Litter Control X 

Fueling Areas (SD-30) X 
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Air/Water Supply Area Drainage  

Maintenance Bays and Docks (SD-31) X 

Vehicle Washing Areas (SD-33) X 

Outdoor Material Storage Areas (SD-34) X 

Outdoor Work Areas (SD-35) X 

Outdoor Processing Areas (SD-36) X 

Wash Water Controls for Food Preparation Areas  

Pervious Pavement (SD-20) X 

Alternative Building Materials (SD-21) X 
 

Table 3-3. Justification for Source Control BMPs 

Source Control 
BMP 

Used in Project 
(yes/no)? Justification/Alternative Implementation Description 

A. Education of 
Property Owner 

Yes There is no Property Owners 
Association for this project, as the 
property is owned by SANBAG. 

SANBAG will be provided with the 
Stormwater Pollution Prevention 
Best Management Practices for 
Homeowner’s Associations, 
Property Managers and Property 
Owners Manual. Refer to Appendix 
D for a copy of this manual. 

B. Activity 
Restrictions 

Yes Certain activities are restricted to 
comply with OSHA under 29 
C.F.R. 1910.120(q) and also with 
the Industrial General Permit. 
Information is to be provided to 
personnel who may become 
involved in a hazardous materials 
incident. 

Pesticide applications along the 
bare soil sections will be performed 
by an applicator certified by the 
California Department of Pesticide 
Regulation. Also, SANBAG will 
implement SANBAG Hazardous 
Material Emergency Response Plan 
(insert date when available).Also all 
activities will be done in 
accordance with the Industrial 
SWPPP. 

C. Spill 
Contingency 
Plan 

Yes Certain activities are restricted to 
comply with OSHA under 29 
C.F.R. 1910.120(q). Information is 
to be provided to personnel who 
may become involved in a 
hazardous materials incident. 

SANBAG will implement SANBAG 
Hazardous Material Emergency 
Response Plan (insert date when 
available) and will coordinate with 
the Industrial SWPPP. 

D. Employee 
Training / 
Education 
Program 

Yes Refer to Item A, B, and C of this 
table. 

Refer to Item A, B, and C of this 
table. 
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E. Street 
Sweeping 
Private Street 
and Parking Lots 

Yes Street sweeping of private streets 
does not apply. Also street 
sweeping of grade crossings does 
not apply as this is the 
jurisdiction of the local respective 
City. However, sweeping of 
stations/parking lots would be 
the responsibility of SANBAG. 

See Section 4 for stormwater BMP 
maintenance requirements. 

F. Common 
Areas Catch 
Basin Inspection 

Yes All drainage facilities including 
inlets and catch basins within 
railroad ROW will be inspected 
and maintained by SANBAG. 

See Section 4 for stormwater BMP 
maintenance requirements. 

G. Landscape 
Planning (SD-10) 

Yes The project will include landscape 
planning in the proposed station 
and parking lot design. 

The approach to landscaping will be 
reflected in the PS&E phase. 
Associated maintenance 
procedures will be documented. 

H. Hillside 
Landscaping 

No Practice does not apply to project 
as project does not contain post-
construction hillside landscaping. 

Not applicable 

I. Roof Runoff 
Controls  
(SD-11) 

No Practice does not apply to project 
as project does not contain 
residential or commercial roof 
runoff controls. However, the 
project will coordinate offsite 
tributary drainage from these 
adjacent sources. 

Not applicable 

J. Efficient 
Irrigation (SD-
12) 

Yes The project will include irrigation 
to support landscape planning in 
the proposed station designs. 
This practice will be coordinated 
with Item G above. 

The approach to irrigation will be 
reflected in the final station 
designs, and associated operation 
and maintenance procedures will 
be documented. 

K. Protect 
Slopes and 
Channels 

Yes All slopes along proposed tracks, 
embankments, and access roads 
and channel slopes will be graded 
at a maximum of 2:1 or per 
SANBAG requirements. 

All proposed runoff along these 
slopes will sheet flow, and will not 
be concentrated to form rills or 
gullies. The north bank of the 
Mission Zanja Channel will be 
armored to protect the respective 
project limits. 
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L. Storm Drain 
Signage 
(SD-13) 

Yes Project will include signage which 
instructs that no dumping be 
permitted in the storm drain 
inlets, catch basins, side ditches 
or other BMP features, and for 
pedestrians to avoid Mission 
Zanja Channel. 
 

The project will include concrete, 
non-toxic paint stamping, or 
equivalent, of all storm water 
conveyance system inlets and catch 
basins within the project area with 
prohibitive language (e.g., “No 
Dumping – I Live in Santa Ana 
River”), satisfactory to SANBAG. 
The project will also include signs 
and prohibitive language and/or 
graphical icons, which prohibit 
illegal dumping at public access 
points at the stations. Refer to 
CASQA New Development & 
Redevelopment BMP Handbook, 
Source Control BMP Fact Sheet 
SD-13, Storm Drain Signage. 

M. Inlet Trash 
Racks 

No Practice does not apply to project 
as project does not contain 
drainage features which require 
trash racks. 

Not applicable  

N. Energy 
Dissipaters 

Yes Project will include energy 
dissipaters at the entrance of all 
piping to applicable culverts, 
especially those that outlet to 
Mission Zanja Channel. 

Refer to the drainage-related 
improvement plans during the 
PS&E phase which will show this 
information. Riprap will be installed 
at the inlet/outlet of all storm drain 
piping to/from culverts to prevent 
erosion. 

O. Trash Storage 
Areas (SD-32) 
and Litter 
Control 

Yes The project will be expected to 
generate trash and litter by 
pedestrians at the proposed 
stations. The layover facility will 
also generate trash and litter as 
part of its operations. 

During PS&E phase, SANBAG will 
include trash receptacles in the 
final design plans at the proposed 
stations and layover facility. Trash 
receptacles will be covered and 
comply with local requirements. 
This item will be coordinated with 
the Industrial SWPPP. 

P. Fueling Areas 
(SD-30) 

Yes Fueling will be required at the 
layover facility. 
 

During PS&E phase, SANBAG will 
include fueling areas at the layover 
facility in the final design plans. 
This item will be coordinated with 
the Industrial SWPPP. 

Q. Air/Water 
Supply Area 
Drainage 

No Practice does not apply to project 
as project does not contain 
air/water supply drainage areas. 

Not applicable 
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R. Maintenance 
Bays and Docks 
(SD-31) 

Yes Maintenance areas will be 
required at the layover facility. 

During PS&E phase, SANBAG will 
include maintenance areas at the 
layover facility in the final design 
plans. This item will be coordinated 
with the Industrial SWPPP. 

S. Vehicle 
Washing Areas 
(SD-33) 

Yes Vehicle washing areas will be 
required at the layover facility. 

During PS&E phase, SANBAG will 
include vehicle washing areas at 
the layover facility in the final 
design plans. This item will be 
coordinated with the Industrial 
SWPPP. 

T. Outdoor 
Material Storage 
Areas (SD-34) 

Yes Outdoor material storage areas 
will be required at the layover 
facility. 

During PS&E phase, SANBAG will 
include outdoor material storage 
areas at the layover facility in the 
final design plans. This item will be 
coordinated with the Industrial 
SWPPP. 

U. Outdoor 
Work Areas  
(SD-35) 

Yes Outdoor work areas will be 
required at the layover facility. 

During PS&E phase, SANBAG will 
include outdoor work areas at the 
layover facility in the final design 
plans. This item will be coordinated 
with the Industrial SWPPP. 

V. Outdoor 
Processing 
Areas (SD-36) 

Yes Outdoor processing areas will be 
required at the layover facility. 

Not applicable. This item will be 
coordinated with the Industrial 
SWPPP. 

W. Wash Water 
Controls for 
Food 
Preparation 
Areas 

No Practice does not apply to project 
as project does not contain food 
preparation areas. 

Not applicable 

X. Pervious 
Pavement (SD-
20) 

Yes This Practice may have benefit to 
decrease runoff peak flow, 
volume and provide required 
treatment at the proposed 
stations, thereby minimizing 
applicable capital cost and O&M 
responsibilities. 

This application will be further 
evaluated during final design to 
determine its feasibility. 
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Y. Alternative 
Building 
Materials (SD-
21) 

Yes Project will include concrete ties 
as an alternative to wood ties for 
the design of the proposed 
tracks.  

Although concrete ties are equally 
as impermeable as wood ties and 
do not provide any aid in the 
reduction of stormwater runoff, 
they do provide benefit to the 
project regarding source control for 
water quality. Wood ties are 
treated with creosote and other 
preservatives which can infiltrate 
into the underlying soil and be 
mobilized in stormwater runoff. 
The USEPA released the preliminary 
risk assessment for creosote, which 
consisted of a description of 
creosote and its regulatory history, 
as well as preliminary human 
health and ecological risk estimates 
associated with its use. Therefore, 
the USEPA suggests the use of 
plastic and cement railroad ties in 
place of these wood ties because 
they do not contain potentially 
harmful chemicals and are not 
known to leach any pollutants of 
concern into stormwater runoff. 
(Environmental Protection Agency, 
2007) 

 
3.3. Treatment Control BMPs 

 
Selection of treatment control BMPs are influenced by primary pollutants of concern, removal 
efficiencies, expected flows, and applicability to site design constraints. As stated in Section 2.1, 
there are six categories of pollutants of concern which can be expected from the re-
development, however, all are considered secondary as they are not listed for the SAR. 
Treatment control BMP selection criteria from the WQMP Guidance were used for the selection 
of treatment BMPs. Table 3-4 below lists the secondary pollutants of concern produced by the 
project and the relative effectiveness of treatment facilities as provided in Table 2-5 of the 
WQMP Guidance. See Appendix E for related water quality calculations. 
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Table 3-4. Treatment Control BMP Selection Matrix  

Notes: 
(1) H/M: High or medium removal efficiency;        

  L: Low removal efficiency;      
  U: Unknown removal efficiency 

(2) Sources: Guidance Specifying Management Measures for Sources of Nonpoint Pollution in Coastal Waters (1993), National Stormwater Best Management 
Practices Database (2001), and Guide for BMP Selection in Urban Developed Areas (2001), California Stormwater BMP Handbook—New Development 
and Redevelopment (2003). 

Pollutant of Concern 

Treatment Control BMP Categories 

Biofilters Detention 
Basins 

Infiltration 
Basins 

Wet Ponds or 
Wetlands Filtration 

Water 
Quality 
Inlets 

Hydrodynamic 
Separator 
Systems  

Manufactured/ 
Proprietary 

Devices 
Sediment/Turbidity H/M M H/M H/M H/M L H/M 

(L for turbidity) U 

Yes/No? Yes   X      
Nutrients L M H/M H/M L/M L L U 
Yes/No? Yes   X      
Organic Compounds U U U U H/M L L U 
Yes/No? Yes   X      
Trash & Debris L M U U H/M M H/M U 
Yes/No? Yes   X      
Oxygen Demanding 
Substances L M H/M H/M H/M L L U 

Yes/No? No         
Bacteria & Viruses U U H/M U H/M L L U 
Yes/No? No         
Oils & Grease H/M M U U H/M M L/M U 
Yes/No? Yes   X      
Pesticides (non-soil 
bound) U U U U U L L U 

Yes/No?  Yes   X      
Metals H/M M H H H L L U 
Yes/No? Yes   X      
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Secondary pollutants of concern for the project are: heavy metals, pesticides including 
herbicides and insecticides, organic compounds, sediments, trash and debris, and oil and 
grease. Treatment control BMPs that most effectively remove these pollutants from 
stormwater runoff include: detention basins, infiltration basins, wet ponds or wetlands, and 
filtration. As these are not primary pollutants of concern, it is not mandatory that the chosen 
BMP have high or medium removal efficiency for every category.  
 
During this preliminary engineering phase, the project does not have sufficient detailed 
information to design required BMPs. Forthcoming results from the geotechnical investigation 
will be used to design BMPs during the PS&E phase. The use of site design and source control 
BMPs described in Sections 3.1 and 3.2, respectively, in conjunction with the treatment BMPs, 
will also ensure that there is no risk of groundwater contamination. 
 
Based on the location of the project site, drainage patterns, site constraints, treatment 
efficiencies, maintenance concerns, and the factors listed above, the BMPs to be chosen during 
final design will be focused on LID and have a preference towards infiltration.  
 

3.4. BMP Design Criteria 
 
Table 3-5 below identifies the types of treatment control BMPs to be considered for 
implementation to the Project during PS&E phase. 
 

 

Table 3-5. Design Basis of Treatment Control BMPs 

Implemented Treatment Control BMP Design Basis 
X Vegetated Buffer Strips 

Flow-Based 
X Vegetated Swale 
 Multiple Systems 
 Manufactured/Proprietary 

X Bioretention 

Volume-Based 

 Wet Pond 
 Constructed Wetland 

X Extended Detention Basin 
X Water Quality Inlet 
 Retention/Irrigation 

X Infiltration Basins 
X Infiltration Trench 
 Media Filter 
 Manufactured/Proprietary 
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3.4.1. Volume-Based Design Criteria 
 
As described in Section 1.1, 21 acres of impervious acres will be the basis for determining the 
water quality volume to be treated. Per the preliminary calculations in Appendix E, the required 
treatment volume will be 2.1 acre-feet. The water quality volumes were calculated in 
accordance with Attachment D, Section B, of the WQMP Guidance. This required volume may 
be reduced if the related BMPs are combined with flow-based BMPs. 
 

3.4.2. Flow-Based Design Criteria 
 
Flow-based BMPs will be determined during the PS&E phase. Specific hydrology calculations for 
2-year storm events will be performed for each BMP subarea.  
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4. Operation and Maintenance (O&M) 
 
Operation and maintenance (O&M) will be required for all Source Control, Site Design, and 
Treatment Control BMPs identified within the PWQMP. Procedures for operating and 
maintaining each potential BMP will be provided in the WQMP during the PS&E phase. See 
Appendix C, CASQA BMP Fact Sheets. Refer to Exhibit 3 of Appendix A additional information.  
 

4.1. Inspection & Monitoring Requirements 
 

SANBAG will be responsible for and provide self inspections and record keeping of BMPs at the 
frequencies identified in the WQMP (PS&E phase) for as long as SANBAG owns the Project. 

4.2. Identification of Responsible Parties 
 

The Project owner, SANBAG, will be responsible for the operation and maintenance of all 
Project-related BMPs identified in the WQMP (PS&E phase) as necessary into perpetuity. 
SANBAG is aware that periodic and continuous maintenance is required to assure peak 
performance of all BMPs in the WQMP and that such maintenance activity will require 
compliance with all local, state, or federal laws. SANBAG will provide access to City 
representative(s) for inspection, sampling, and testing, as required, of the BMPs on an agreed 
upon basis by all affected parties. More detailed information on the responsibilities of liable 
stakeholders and pertinent operation and maintenance agreements among the parties will be 
provided in the WQMP which will be prepared during the final design phase. 
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5. Funding 
 

5.1. Funding 
 
SANBAG will be financially responsible for all BMPs, including treatment control BMPs within its 
ROW. Other stakeholders will be financially responsible for other applicable BMPs within their 
respective ROW, agency authority or as stipulated by agreement. This is yet to be determined 
and will be identified in more detail during the PS&E phase. 
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6. WQMP Certification 
 

6.1. Certification 
 
Since this is a Preliminary WQMP, the document does not include the Certification Statement. 
The signed Certification Statement is only required and is normally included in the Final WQMP 
for qualified projects under the jurisdiction of the permittees and will be in accordance with the 
current WQMP template at the time the Final WQMP is prepared. However, since the project 
proponent is not a permittee, it is not anticipated that the Final WQMP will include a 
Certification Statement from SANBAG. The Final WQMP will only include a Certification 
Statement from other stakeholders if those stakeholders are responsible for elements of the 
Project such as, but not limited to, the stations and the parking lots.  
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Appendix C 
CASQA BMP Fact Sheets



 

























































































































































































 

 

 
 
 
 
 
 
 

Appendix D 
Stormwater Pollution Prevention Best 

Management Practices for Homeowner’s 
Associations, Property Managers and Property 

Owners Manual



 



Stormwater Pollution Prevention
Best Management Practices for Homeowner’s Associations,

Property Managers and Property Owners

Your Guide To Maintaining Water
Friendly Standards In Your Community

sbcountystormwater.org

Big Bear • Chino • Chino Hills • Colton • Fontana • Grand Terrace • Highland • Loma Linda • Montclair •  Ontario • Rancho Cucamonga 
Redlands • Rialto • San Bernardino • San Bernardino County • San Bernardino County Flood Control District • Upland • Yucaipa

http://www.sbcountystormwater.org
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In the event of a spill or discharge to a storm drain or waterway, contact San Bernadino County  
Stormwater immediately: (877) WASTE18  |  sbcountystormwater.org/report

sbcountystormwater.org

Big Bear • Chino • Chino Hills • Colton • Fontana • Grand Terrace • Highland • Loma Linda • Montclair • Ontario • Rancho Cucamongo
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COMMERCIAL TRASH ENCLOSURES

In San Bernardino County, stormwater pollution is caused by food waste, landscape waste, chemicals and other 
debris that are washed into storm drains and end up in our waterways -  untreated! You can be part of the 

solution by maintaining a water-friendly trash enclosure.

To report illegal dumping (877-WASTE18) or to find a household
hazardous waste facility (800-OILY CAT): sbcountystormwater.org

TO KEEP OUR WATERWAYS CLEAN
FOLLOW THESE REQUIREMENTS

Trash enclosures, such as those found in commercial and apartment complexes, typically 
contain materials that are intended to find their way to a landfill or a recycling facility. 

These materials are NOT meant to go into our local lakes and rivers. 

THANK YOU FOR HELPING TO KEEP SAN BERNARDINO COUNTY CLEAN AND HEALTHY!

PROTECT WATER QUALITY BY FOLLOWING THESE SIMPLE STEPS

• Paint
• Grease, fats and used oils
• Batteries, electronics 
   and fluorescent lights

KEEP TOXICS OUTCLOSE THE LID

Prevent rain from entering 
the bin in order to avoid 
leakage of polluted water 
runoff

PUT TRASH INSIDE

Place trash inside the bin 
(preferably in sealed bags)

COMMERCIAL TRASH ENCLOSURES

SOME ADDITIONAL GUIDELINES, INCLUDE
SWEEP FREQUENTLY 
Sweep trash enclosure areas 
frequently, instead of hosing 
them down, to prevent polluted 
water from flowing into the 
streets and storm drains. 

FIX LEAKS 
Address trash bin leaks 
immediately by using dry clean 
up methods and report to your 
waste hauler to receive a 
replacement.

CONSTRUCT ROOF 
Construct a solid cover roof over the 
existing trash enclosure structure to 
prevent rainwater from coming into 
contact with trash and garbage. 
Check with your local City/County 
for Building Codes.

Big Bear • Chino • Chino Hills • Colton • Fontana • Grand Terrace • Highland • Loma Linda • Montclair •  Ontario • Rancho Cucamonga 
Redlands • Rialto • San Bernardino • San Bernardino County • San Bernardino County Flood Control District • Upland • Yucaipa



In the event of a spill or discharge to a storm drain or waterway, contact San Bernadino County  
Stormwater immediately: (877) WASTE18  |  sbcountystormwater.org/report

sbcountystormwater.org

Big Bear • Chino • Chino Hills • Colton • Fontana • Grand Terrace • Highland • Loma Linda • Montclair • Ontario • Rancho Cucamongo
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HAZARDOUS WASTE

Waste Type and Cost

There is a small handling fee involved in the 
collection of hazardous waste from your 
business. Disposal costs depend on the type 
of waste.

 Aerosols $1.29/lb.
 Automobile motor oil $.73/gal.
 Anti-freeze $1.57/gal.
 Contaminated oil $4.48/gal.
 Car batteries $.62/ea.
 Corrosive liquids, solids $2.80/lb.
 Flammable solids, liquids $1.57/lb.
 Latex Paint $.73/lb.
 Mercury $10.08/lb.
 NiCad/Alkaline Batteries $2.13/lb.
 Oil Base Paints $1.00/lb.
 Oil Filters  $.56/ea.
 Oxidizers $9.63/lb.
 PCB Ballasts $5.94/lb.
 Pesticides (most) $2.91/lb.
 Photo�xer, developer $4.31/gal.
 Television & Monitors $11.20/ea.
 Additional Handling $138.00/hr.

*Rates subject to change without notice*

WE CANNOT ACCEPT

 Radioactives
 Water reactives
 Explosives
 Compressed gas cylinders
 Medical or biohazardous waste
 Asbestos
 Remediation wastes

CESQG PROGRAM
Conditionally Exempt Small Quantity Generator

WHAT IS A CESQG? 

Businesses that generate 27 gallons or 220 lbs. of 
hazardous waste, or 2.2 lbs. of extremely hazardous 
waste per month are called “Conditionally Exempt 
Small Quantity Generators,” or CESQGs. San Bernardino 
County Household Hazardous Program provides 
waste management services to CESQG businesses. 
The most common CESQGs in San Bernardino County 
are painters, print shops, auto shops, builders,  
agricultural operators and property managers, but 
there are many others. When you call, be ready to  
describe the types and amounts of waste your  
business generates in a typical month. If you generate 
hazardous waste on a regular basis, you must:

• Register with San Bernardino County Fire Department 
(909) 386-8401 as a hazardous waste generator.

• To obtain an EPA ID# and application form from the 
State visit www.dtsc.ca.gov.

• Manage hazardous waste in accordance with all  
applicable local, state and federal laws and regulations.

HOW DO I GET SERVICE? 

To arrange an appointment for the CESQG Program, 
call 1-800-OILY CAT or 909-382-5401. Be ready to  
describe the type and amount of hazardous waste 
your business is ready to dispose of, and the types 
and size(s) of containers that the waste is in.
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HAZARDOUS WASTE
WHY IS THE FIRE DEPARTMENT
COLLECTING HAZARDOUS WASTE?

Small Quantity Generators often have difficulty  
disposing of small quantities of hazardous waste. 
Hazardous waste companies usually have a  
minimum amount of waste that they will pick up, 
or charge a minimum fee for service. Typically, the 
minimum fee exceeds the cost of disposal for the 
hazardous waste. This leaves the small quantity  
generator in a difficult situation. Some respond  
by storing hazardous waste until it becomes  
economical for the hazardous waste transporter to 
pick it up, putting the business out of compliance  
by exceeding regulatory accumulation time  
limits. Other businesses simply store their  
hazardous wastes indefinitely, creating an unsafe 
work environment and exceeding accumulation 
time limits. Yet other businesses attempt to illegally  
dispose of their waste at household hazardous 
waste collection facilities. These facilities are not 
legally permitted to accept commercial wastes,  
nor are prepared to provide legal documentation  
for commercial hazardous waste disposal. In  
answer to the problems identified above, the San  
Bernardino County Fire Department Household  
Hazardous Program instituted the Conditionally 
Exempt Small Quantity Generator Program.

PAYMENT FOR SERVICES 

The CESQG Program will prepare an invoice  
for your business at the time of service. You can  
pay at the time of service with cash or a check, or 
you can mail your payment to the Fire Department 
within 30 days. Please note that we do not accept 
credit card payments. The preferred method of  
payment is to handle payment at time of service. 
Additional charges may apply for accounts not  
paid within 30 days.

ARE THERE ANY OTHER WAYS THAT I CAN SAVE 
MONEY ON HAZARDOUS WASTE DISPOSAL?

Yes! First, start by reducing the amount of waste 
that you produce by changing processes or process 
chemicals, at your business. Next, examine if there 
is a way that you can recycle your waste back into 
your processes. Network with similar businesses  
or trade associations for waste minimization and 
pollution prevention solutions.

WHAT IF YOUR BUSINESS DOES NOT QUALIFY? 

Call the San Bernardino County Fire Department 
Field Services Division for assistance with  
hazardous waste management at 909-386-8401.  
If you reduce the amount of waste you generate 
each month to 27 gallons or less, you may qualify  
in the future.

WHAT HAPPENS TO YOUR HAZARDOUS WASTE?

Hazardous waste collected by the CESQG  
Program is transported to a state permitted  
processing facility in San Bernardino. The  
waste is further processed at this point and  
packaged for off-site recycling (oil filters, oil,  
latex paint, antifreeze, and batteries) or destructive  
incineration (pesticides, corrosives, flammables,  
oil based paint).

San Bernardino County Fire Department
CESQG Program

2824 East “W” Street
San Bernardino, CA 92415-0799

Phone: 909-382-5401
Fax: 909-382-5413

www.sbcfire.org/hazmat/hhw.asp
Email: jschwab@sbcfire.org



In the event of a spill or discharge to a storm drain or waterway, contact San Bernadino County  
Stormwater immediately: (877) WASTE18  |  sbcountystormwater.org/report

sbcountystormwater.org

Big Bear • Chino • Chino Hills • Colton • Fontana • Grand Terrace • Highland • Loma Linda • Montclair • Ontario • Rancho Cucamongo
Redlands • Rialto • San Bernadino • San Bernadino County • San Bernadino County Flood Control District • Upland • Yucaipa 4

WORKING OUTDOORS & HANDLING SPILLS

Clean waterways and the health of your neighborhood is a team 
effort. Be part of the clean water team, find out more about how 

to protect water quality in your community at:

Las vías fluviales limpias y la salubridad de su barrio se logran 
gracias al trabajo en equipo. Sea parte del equipo de agua limpia y 
obtenga más información acerca de cómo proteger la calidad del 

agua en su comunidad en:

sbcountystormwater.org

CONTROL | CONTROL

Locate the nearest storm drain and ensure nothing 
can enter or be discharged into it.
Ubique el desagüe de aguas pluviales más cercano y 
asegúrese de que nada pueda ingresar a éste ni 
descargarse en él.

CONTAIN | CONTENER

Isolate your area to prevent material from potentially 
flowing or being blown away.
Aísle su área para evitar que el material pueda discurrirse 
o ser llevado por el viento.

CAPTURE | CAPTURAR

Sweep up debris and place it in the trash. Clean up 
spills with an absorbent material (e.g. kitty litter) or 
vacuum with a Wet-Vac and dispose of properly.
Recoja los restos y colóquelos en la basura. Limpie los 
derrames con un material absorbente (como la arena 
para gatos) o aspírelos con una Wet-Vac (aspiradora de 
humedad) y deséchelos correctamente.
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COMMERCIAL LANDSCAPE
Yard waste, sediments, and toxic lawn/garden chemicals used in commercial landscape  
maintenance often make their way into the San Bernardino County storm drain system and do not 
get treated before reaching the Santa Ana River. This pollutes our drinking water and contaminates 
local waterways, making them unsafe for people and wildlife. Following these best management 
practices will prevent pollution, comply with regulations and protect public health.

Recycle Yard Waste
Recycle leaves, grass clippings and other yard  
waste. Do not blow, sweep, rake or hose yard  
waste into the street. Try grasscycling - the natural  
recycling of grass by leaving clippings on the lawn 
when mowing. Grass clippings willquickly  
decompose, returning valuable nutrients to  
the soil. Further information can be obtained at  
www.calrecycle.ca.gov/organics.
 
Use Fertilizers, Herbicides and Pesticides Safely
Fertilizers, herbicides and pesticides are often  
carried into the storm drain system by sprinkler  
runoff. Use of natural, non-toxic alternatives to the
traditional fertilizers, herbicides and pesticides is 
highly recommended. If you must use chemical 
fertilizers, herbicides, or pesticides:

• Spot apply pesticides and herbicides, rather than 
blanketing entire areas.

• Avoid applying near curbs and driveways, and 
never apply before a rain.

• Apply fertilizers as needed, when plants can best 
use it, and when the potential for it being carried 
away by runoff is low.

Recycle Hazardous Waste
Pesticides, fertilizers, herbicides and motor oil 
contaminate landfills and should be disposed of 
through a Hazardous Waste Facility, which accepts 
these types of materials. For information on proper 
disposal call, (909) 386-8401.

Use Water Wisely
Conserve water and prevent runoff by  
controlling the amount of water and direction  
of sprinklers. Sprinklers should be on long enough 
to allow water to soak into the ground but not so 
long as to cause runoff. Periodically inspect, fix  
leaks and realign sprinkler heads. Plant native 
vegetation to reduce the need of water, fertilizers, 
herbicides, and pesticides.

Prevent Erosion
Erosion washes sediments, debris and toxic runoff 
into the storm drain system, polluting waterways.

• Prevent erosion and sediment runoff by using 
ground cover, berms and vegetation down-slope 
to capture runoff.

• Avoid excavation or grading during wet weather. 

Store Materials Safely
Keep landscaping materials and debris away  
from the street, gutter and storm drains. On-site 
stockpiles of materials must be covered with plastic 
sheeting and surrounded with sand bags to protect 
from rain, wind and runoff.

www.calrecycle.ca.gov/organics


In the event of a spill or discharge to a storm drain or waterway, contact San Bernadino County  
Stormwater immediately: (877) WASTE18  |  sbcountystormwater.org/report

sbcountystormwater.org

Big Bear • Chino • Chino Hills • Colton • Fontana • Grand Terrace • Highland • Loma Linda • Montclair • Ontario • Rancho Cucamongo
Redlands • Rialto • San Bernadino • San Bernadino County • San Bernadino County Flood Control District • Upland • Yucaipa 6

SIDEWALK, PLAZA, ENTRY MONUMENT & 
FOUNTAIN MAINTENANCE

Pollutants on sidewalks and other pedestrian traffic areas and plazas are typically due to littering  
and vehicle use. Fountain water containing chlorine and copperbased algaecides is toxic to aquatic life.  
Proper inspection, cleaning, and repair of pedestrian areas and HOA owned surfaces and structures  
can reduce pollutant runoff from these areas. Maintaining these areas may involve one or more of the 
following activities:

1. Surface Cleaning

2. Graffiti Cleaning

3. Sidewalk Repair

4. Controlling Litter

5. Fountain Maintenance

POLLUTION PREVENTION:

Pollution prevention measures have been considered and incorporated in the model procedures.  
Implementation of these measures may be more effective and reduce or eliminate the need to implement  
other more complicated or costly procedures. Possible pollution prevention measures for sidewalk, plaza,  
and fountain maintenance and cleaning include:

• Use dry cleaning methods whenever practical for surface cleaning activities.

• Use the least toxic materials available (e.g. water based paints, gels or sprays for graffiti removal).

• Once per year, educate HOA staff and tenants on pollution prevention measures.

MODEL PROCEDURES:

1. Surface Cleaning

Discharges of wash water to the storm water drainage system from cleaning or hosing  
of impervious surfaces is prohibited.

 Use dry methods (e.g. sweeping, backpack blowers, vacuuming) whenever 
practical to clean sidewalks and plazas rather than hosing, pressure washing, or 
steam cleaning. DO NOT sweep or blow material into curb; use devices  
that contain the materials.

 If water must be used, block storm drain inlets and contain runoff.  
Discharge wash water to landscaping or contain and dispose of properly.

Sidewalks, Plazas
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SIDEWALK, PLAZA, ENTRY MONUMENT & 
FOUNTAIN MAINTENANCE

 Parking facilities should be swept/vacuumed on a regular basis.  
Establish frequency of public parking lot sweeping based on usage  
and field observations of waste accumulation.

 If water must be used, block storm drain inlets and contain runoff. Discharge 
wash water to landscaping or contain and dispose of properly.

 Sweep all parking lots at least once before the onset of the wet season.

 Use absorbents to pick up oil; then dry sweep.

 Appropriately dispose of spilled materials and absorbents.

OPTIONAL:

•  Consider increasing sweeping frequency based on factors such as traffic  
volume, land use, field observations of sediment and trash accumulation,  
proximity to water courses, etc.

 Use high-pressure water, no soap.

 If water must be used, block storm drain inlets and contain runoff. Discharge 
wash water to landscaping or contain and dispose of properly.

 If water must be used, block storm drain inlets and contain runoff. Discharge 
wash water to landscaping or contain and dispose of properly.

 Use biodegradable cleaning agents to remove deposits.

 Make sure pH is between 6.5 and 8.5 THEN discharge to landscaping (if cold 
water without a cleaning agent) otherwise dispose of properly.

2. Graffiti Cleaning

 Avoid graffiti abatement activities during rain events.

 When graffiti is removed by painting over, implement the procedures under 
Painting and Paint Removal in the Roads, Streets, and Highway Operation and 
Maintenance procedure sheet.

 Protect nearby storm drain inlets prior to removing graffiti from walls,  
signs, sidewalks, or other structures needing graffiti abatement. Clean up  
afterwards by sweeping or vacuuming thoroughly, and/or by using absorbent 
and properly disposing of the absorbent.

Parking Areas, Driveways, 
Drive-thru

Building Surfaces, Decks, 
etc., without loose paint

Unpainted Building  
Surfaces, Wood Decks, etc.

Graffiti Removal
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SIDEWALK, PLAZA, ENTRY MONUMENT & 
FOUNTAIN MAINTENANCE

 Note that care should be taken when disposing of waste since it may need to be 
disposed of as hazardous waste.

OPTIONAL:

• Consider using a waterless and non-toxic chemical cleaning method for graffiti 
removal (e.g. gels or spray compounds).

3. Sidewalk Repair

 Schedule surface removal activities for dry weather if possible.

 Avoid creating excess dust when breaking asphalt or concrete.

 Take measures to protect nearby storm drain inlets prior to breaking up asphalt 
or concrete (e.g. place hay bales or sand bags around inlets). Clean afterwards 
by sweeping up material.

 Designate an area for clean up and proper disposal of excess materials.

 Remove and recycle as much of the broken pavement as possible.

 When making saw cuts in pavement, use as little water as possible. Cover each 
storm drain inlet with filter fabric during the sawing operation and contain the 
slurry by placing straw bales, sandbags, or gravel dams around the inlets. After 
the liquid drains shovel or vacuum the slurry, remove from site and dispose of 
properly.

 Always dry sweep first to clean up tracked dirt. Use a street sweeper  
or vacuum truck. Do not dump vacuumed liquid in storm drains. Once dry 
sweeping is complete, the area may be hosed down if needed. Discharge wash 
water to landscaping, pump to the sanitary sewer if permitted to do  
so or contain and dispose of properly.

 Avoid mixing excess amounts of fresh concrete or cement mortar on-site.  
Only mix what is needed for the job.

 Wash concrete trucks off-site or in designated areas on-site, such that there 
is no discharge of concrete wash water into storm drain inlets, open ditches, 
streets, or other storm water conveyance structures. (See Concrete Waste  
Management BMP WM – 8)

Surface Removal  
and Repair

Concrete Installation  
and Repair

http://ocwatersheds.com/Documents/2009_CASQA_ConBMP_Handbook/WasteManagementBMPs/WM-8.pdf
http://ocwatersheds.com/Documents/2009_CASQA_ConBMP_Handbook/WasteManagementBMPs/WM-8.pdf
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SIDEWALK, PLAZA, ENTRY MONUMENT & 
FOUNTAIN MAINTENANCE

 Store dry and wet concrete materials under cover, protected from rainfall and 
runoff and away from drainage areas. After job is complete remove temporary 
stockpiles (asphalt materials, sand, etc.) and other materials as soon as possible.

 Return leftover materials to the transit mixer. Dispose of small amounts of  
excess concrete, grout, and mortar in the trash.

 When washing concrete to remove fine particles and expose the aggregate, 
contain the wash water for proper disposal.

 Do not wash sweepings from exposed aggregate concrete into the street  
or storm drain. Collect and return sweepings to aggregate base stock pile,  
or dispose in the trash.

 Protect applications of fresh concrete from rainfall and runoff until the material 
has hardened.

4. Litter Control

 Enforce anti-litter laws.

 Provide litter receptacles in busy, high pedestrian traffic areas of the  
community, at recreational facilities, and at community events.

 Cover litter receptacles and clean out frequently to prevent leaking/spillage or 
overflow.

OPTIONAL:

• Post “No Littering” signs.

5. Fountain Maintenance

 Do not use copper-based algaecides. Control algae with chlorine or other  
alternatives, such as sodium bromide.

 Allow chlorine to dissipate for a few days and then recycle/reuse water by draining 
it gradually onto a landscaped area. Water must be tested prior to discharge to 
ensure that chlorine is not present (concentration must be less than 0.1 ppm).

 Contact local agency for approval to drain into sewer or storm drain. 

 Avoid mixing excess amounts of fresh concrete or cement mortar on-site.  
Only mix what is needed for the job.



In the event of a spill or discharge to a storm drain or waterway, contact San Bernadino County  
Stormwater immediately: (877) WASTE18  |  sbcountystormwater.org/report

sbcountystormwater.org

Big Bear • Chino • Chino Hills • Colton • Fontana • Grand Terrace • Highland • Loma Linda • Montclair • Ontario • Rancho Cucamongo
Redlands • Rialto • San Bernadino • San Bernadino County • San Bernadino County Flood Control District • Upland • Yucaipa 10

EQUIPMENT MAINTENANCE & REPAIR
Vehicle or equipment maintenance has the potential to be a significant source of stormwater pollution. 
Engine repair and service (parts cleaning, spilled fuel, oil, etc.), replacement of fluids, and outdoor equip-
ment storage and parking (dripping engines) can all contaminate stormwater. Conducting the following 
activities in a controlled manner will reduce the potential for stormwater contamination:

1. General Maintenance and Repair

2. Vehicle and Machine Repair

3. Waste Handling/Disposal

Related vehicle maintenance activities are covered under the following program headings in this  
manual: “Vehicle and Equipment Cleaning”, “Vehicle and Equipment Storage”, and “Vehicle Fueling”.

POLLUTION PREVENTION:

Pollution prevention measures have been considered and incorporated in the model procedures.  
Implementation of these measures may be more effective and reduce or eliminate the need to implement 
 other more complicated or costly procedures. Possible pollution prevention measures for equipment  
maintenance and repair include:

• Review maintenance activities to verify that they minimize the amount of pollutants discharged to 
receiving waters. Keep accurate maintenance logs to evaluate materials removed and improvements 
made.

• Switch to non-toxic chemicals for maintenance when possible.

• Choose cleaning agents that can be recycled.

• Minimize use of solvents. Clean parts without using solvents whenever possible. Recycle used motor 
oil, diesel oil, and other vehicle fluids and parts whenever possible.

• Once per year, educate HOA staff and tenants on pollution prevention measures.
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EQUIPMENT MAINTENANCE & REPAIR
MODEL PROCEDURES:

1. General Maintenance and Repair

 Review maintenance activities to verify that they minimize the amount  
of pollutants discharged to receiving waters. Keep accurate maintenance  
logs to evaluate materials removed and improvements made. 

 Regularly inspect vehicles and equipment for leaks.

 Move activity indoors or cover repair area with a permanent roof if feasible.

 Minimize contact of stormwater with outside operations through berming the 
local sewering and drainage routing. 

 Place curbs around the immediate boundaries of the process equipment.

 Clean yard storm drain inlets regularly and stencil them.

 Avoid hosing down work areas. If work areas are washed and if discharge to the 
sanitary sewer is allowed, treat water with an appropriate treatment device (e.g. 
clarifier) before discharging. If discharge to the sanitary sewer is not permitted, 
pump water to a tank and dispose of properly.

 Collect leaking or dripping fluids in drip pans or container. Fluids are easier to 
recycle or dispose of properly if kept separate.

 Keep a drip pan under the vehicle while you unclip hoses, unscrew filters, any 
discharge of or remove other parts. Place a drip pan under any vehicle that 
might leak while you work on it to keep splatters or drips off the shop floor.

 Educate employees on proper handling and disposal of engine fluids.

 Promptly transfer used fluids to the proper waste or recycling drums. Don’t 
leave full drip pans or other open containers lying around.

 Do not pour liquid waste to floor drains, sinks, outdoor storm drain inlets, or 
other storm drains or sewer connections.

 Post signs at sinks and stencil outdoor storm drain inlets.

2. Vehicle Repair

 Perform vehicle fluid removal or changing inside of a building or in a contained 
covered area, where feasible, to prevent the run-on of stormwater and the  
runoff of spills.

 Regularly inspect vehicles and equipment for leaks, and repair as needed.

General Guidelines

Good Housekeeping

General Guidelines

Note: Permission must 
be obtained for any 
discharge of wash 
water to the sanitary 
sewer from the local 
sewering agency.





In the event of a spill or discharge to a storm drain or waterway, contact San Bernadino County  
Stormwater immediately: (877) WASTE18  |  sbcountystormwater.org/report

sbcountystormwater.org

Big Bear • Chino • Chino Hills • Colton • Fontana • Grand Terrace • Highland • Loma Linda • Montclair • Ontario • Rancho Cucamongo
Redlands • Rialto • San Bernadino • San Bernadino County • San Bernadino County Flood Control District • Upland • Yucaipa 12

EQUIPMENT MAINTENANCE & REPAIR
 Use secondary containment, such as a drain pan or drop cloth, to catch spills or 

leaks when removing or changing fluids.

 Immediately drain all fluids from wrecked vehicles. Ensure that the drain pan or 
drip pan is large enough to contain drained fluids (e.g. larger pans are needed 
to contain antifreeze, which may gush from some vehicles).

 Promptly transfer used fluids to the proper waste or recycling drums. Don’t 
leave full drip pans or other open containers lying around.

 Recycle used motor oil, diesel oil, and other vehicle fluids and parts  
whenever possible.

 Oil filters disposed of in trash cans or dumpsters can leak oil. Place the oil  
filter in a funnel over a waste oil recycling drum to drain excess oil before  
disposal. Oil filters can also be recycled. Ask your oil supplier or recycler  
about recycling oil filters.

 Store cracked batteries in a non-leaking secondary container and dispose of 
properly at recycling facilities or at County hazardous waste disposal site.

 Use absorbent materials on small spills. Remove the absorbent materials 
promptly and dispose of properly.

 Place a stockpile of spill cleanup materials where it will be readily accessible.

 Sweep floor using dry absorbent material.

3. Machine Repair

 Keep equipment clean; don’t allow excessive build-up of oil or grease.

 Minimize use of solvents.

 Use secondary containment, such as a drain pan or drop cloth, to catch spills or 
leaks when removing or changing fluids.

 Perform major equipment repairs at the corporation yard, when practical.

 Following good housekeeping measures in Vehicle Repair section.

4. Waste Handling/Disposal

 Prevent spills and drips of solvents and cleansers to the shop floor.

 Do liquid cleaning at a centralized station so the solvents and residues stay in 
one area. Recycle liquid cleaners when feasible.

Vehicle Leak and  
Spill Control

Waste Reduction
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EQUIPMENT MAINTENANCE & REPAIR
 Locate drip pans, drain boards, and drying racks to direct drips back into  

a solvent sink or fluid holding tank for reuse.

OPTIONAL:

•  If possible, eliminate or reduce the amount of hazardous materials and waste by 
substituting non-hazardous or less hazardous material:

-Use non-caustic detergents instead of caustic cleaning for parts 
cleaning.

-Use a water-based cleaning service and have tank cleaned. Use 
detergent-based or water-based cleaning systems in place of organic 
solvent degreasers.

-Replace chlorinated organic solvents with non-chlorinated solvents. 
Non-chlorinated solvents like kerosene or mineral spirits are less  
toxic and less expensive to dispose of properly. Check list of active 
ingredients to see whether it contains chlorinated solvents.

-Choose cleaning agents that can be recycled.

OPTIONAL:

•  Separate wastes for easier recycling. Keep hazardous and non-hazardous  
wastes separate, do not mix used oil and solvents, and keep chlorinated  
solvents separate from non-chlorinated solvents.

•  Label and track the recycling of waste material  
(e.g. used oil, spent solvents, batteries).

•  Purchase recycled products to support the market for recycled materials.

LIMITATIONS:

Space and time limitations may preclude all work being conducted indoors. It may not be possible to contain 
and clean up spills from vehicles/equipment brought on-site after working hours. Dry floor cleaning methods 
may not be sufficient for some spills – see spill prevention and control procedures sheet. Identification of engine 
leaks may require some use of solvents.

Recycling
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POOL MAINTENANCE
Pool chemicals and filter solids, when discharged to the City streets, gutters or storm drans, DO 
NOT GET TREATED before reaching the Santa Ana River. Chlorine, acid cleaning chemicals and 
metal-based algaecides used in pools can kill beneficial organisms in the food chain and pollute 
our drinking water.

When emptying your swimming pool, spa or fountain, please use one of the following best  
management practices to prevent water pollution:

• Reuse the water as landscape irrigation
• Empty the water into the sewer between midnight and 6:00 am
• Remove solids and floating debris and dispose of in the trash, de-chlorinate the water to  

a chlorine residual = 0, wait 24 hours, then discharge the water to the street or storm drain
• Try not to use metal-based algaecides (i.e. copper sulfate) in your pool or spa. If you have, empty your pool 

or spa into the sewer. Prior to discharging pool water into the sanitary sewer system, contact your local agency.
• If the pool contains algae and mosquito larvae, discharge the water to the sewer

When acid cleaning or other chemical cleaning:

• Neutralize the pool water to pH of 6.5 to 8.5, then discharge to the sewer

For swimming pool and spa filter backwash:

• Dispose of solids into trash bag, then wash filter into a landscape area
• Settle, dispose of solids in trash and discharge water to the sewer, never to the storm drain



For Residents

Bear Lake – City Public Service Yard
42040 Garstin Dr. (cross street: Big Bear Blvd.)
Big Bear Lake, CA 92315
Hours: 2nd & 4th Saturday of each month, 
9 am – 12 noon
(800) 645 – 9228

Chino – Chino City Public Works Services Center
5050 Schaefer Ave. (cross street: 4th St.)
Chino, CA 91710
Hours: 2nd & 4th Saturday of each month, 8 am – 1 pm
(909) 591 - 9843

Fontana (For City of Fontana residents only)
16454 Orange Way (cross street: Cypress Ave.)
Fontana, CA 92335
Hours: Saturdays, 8 am – 12 noon
(909) 350 – 6531

City of Ontario Household 
Hazardous Waste Facility
1430 S. Cucamonga Ave.
Ontario, CA 91761
Hours: Fridays & Saturdays, 9 am – 2 pm
(909) 395 – 2040

Rancho Cucamonga – Rancho Cucamonga 
HHW Facility
12158 Baseline Rd. (cross street: Rochester Ave.)
Rancho Cucamonga, CA 91739
Hours: Saturdays, 8 am – 12 noon
(909) 382 – 5401

Redlands – Redlands City Yard
500 Kansas St. (cross street: Park Ave.)
Redlands, CA 92373
Hours: Saturdays, 9:30 am – 12:30 pm
(909) 798 – 7600

Rialto – City Maintenance Yard
246 Willow Ave. (cross street: Rialto Ave.)
Rialto, CA 92376
Hours: 2nd & 4th Friday of each month, 2 pm – 4 pm
2nd & 4th Saturday of each month, 10 am – 2 pm
(909) 820 – 2622 

San Bernardino – San Bernardino 
International Airport
2824 East “W” St., Building 302 
(cross street: Victoria Ave.)
San Bernardino, CA
Hours: Monday – Friday, 9 am – 4 pm
(909) 382 – 5401

Upland – Upland City Yard
1370 N. Benson Ave. (cross street: 14th St.)
Upland, CA 91786
Hours: Saturdays, 9 am – 2 pm 
(909) 382 – 5401

The following is a preview of the information we 
have available to residents. For more fact sheets, 
visit sbcountystormwater.org 

http://www.sbcountystormwater.org


In the event of a spill or discharge to a storm drain or waterway, contact San Bernadino County  
Stormwater immediately: (877) WASTE18  |  sbcountystormwater.org/report
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PAINT

When painting your home,
protect your family and community.

• PAINTS that are water-based are less toxic and should
be used whenever possible.

• BRUSHES with water-based paint should be washed
in the sink. Those with oil-based paint should be
cleaned with paint thinner.

•

WE DID IT OURSELVES
AND WE DID IT RIGHT

SAFELY dispose of unwanted paint and paint thinner.  
The County of San Bernardino offers 9 HHW Centers 
that accept paint and other household hazardous waste 
from residents FREE of charge.  For a list of acceptable 
materials, location information, and hours of operation 
call 1-800-OILY CAT.



In the event of a spill or discharge to a storm drain or waterway, contact San Bernadino County  
Stormwater immediately: (877) WASTE18  |  sbcountystormwater.org/report

sbcountystormwater.org

Big Bear • Chino • Chino Hills • Colton • Fontana • Grand Terrace • Highland • Loma Linda • Montclair • Ontario • Rancho Cucamongo
Redlands • Rialto • San Bernadino • San Bernadino County • San Bernadino County Flood Control District • Upland • Yucaipa 17

VEHICLE MAINTENANCE
Oil, grease, anti-freeze and other toxic automotive fluids often make their way into the San  
Bernardino County storm drain system, and do not get treated before reaching the Santa Ana River. 
This pollutes our drinking water and contaminates waterways, making them unsafe for people and 
wildlife. Follow these best management practices to prevent pollution and protect public health.

Cleaning Auto Parts
Scrape parts with a wire brush or use  
a bake oven rather than liquid cleaners. 
Arrange drip pans, drying racks and drain 
boards so that fluids are directed back into 
the parts washer or the fluid holding tank. 
Do not wash parts or equipment in a sink, 
parking lot, driveway or street.
 
Storing Hazardous Waste
Keep your liquid waste segregated. Many 
fluids can be recycled via hazardous waste 
disposal companies if they are not mixed. 
Store all materials under cover with  
spill containment or inside to prevent
contamination of rainwater runoff.

Preventing Leaks and Spills
Conduct all vehicle maintenance inside of  
a garage. Place drip pans underneath vehicle 
to capture fluids. Use absorbent materials 
instead of water to clean work areas.

Cleaning Spills
Use dry methods for spill cleanup  
(sweeping, absorbent materials). To report 
accidental spills into the street or storm drain 
call (877) WASTE18 or 911.

Proper Disposal of
Hazardous Waste
Dispose of household hazardous waste  
by taking it to your nearest household  
hazardous waste center. For more  
information, call 1-800-OILY CAT or check  
out sbcountystormwater.org/Disposal.html

http://sbcountystormwater.org/Disposal.html


In the event of a spill or discharge to a storm drain or waterway, contact San Bernadino County  
Stormwater immediately: (877) WASTE18  |  sbcountystormwater.org/report
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PET WASTE DISPOSAL

Remember to pick up after your pet every time 
to keep San Bernardino County clean and healthy!

FREE

To RECEIVE your 

FREE CONTAINER 

visit us online at

sbcountystormwater.org/dog

DOGGIE WASTE BAGS

PET WASTE DISPOSAL

http://www.sbcountystormwater.org/dog.php


Get In Touch With Us Online!

» Website 

» eUpdates

» Facebook

» YouTube

» Report Pollution Violations

» Email 

sbcountystormwater.org

sbcountystormwater.org/newsletter

facebook.com/sbcountystormwater

youtube.com/sbcountystormwater

sbcountystormwater.org/report

info@sbcountystormwater.org

http://www.sbcountystormwater.org/
http://visitor.constantcontact.com/manage/optin/ea?v=001Olbj1iTXQSXfPI6Rk1o6kA
http://www.facebook.com/sbcountystormwater
http://www.youtube.com/sbcountystormwater
http://sbcountystormwater.org/report
mailto:info@sbcountystormwater.org


 

 

 
 
 
 
 
 
 

Appendix E 
Water Quality Calculations 



 







 

 

INSTRUCTIONS FOR ESTIMATING VOLUME- AND FLOW-BASED BMP DESIGN 
RUNOFF QUANTITIES4 

1) Identify the “BMP Drainage Area” that drains to the proposed BMP element.  This 
includes all areas that will drain to the proposed BMP element, including pervious areas, 
impervious areas, and off-site areas, whether or not they are directly or indirectly 
connected to the BMP element.  Calculate the BMP Drainage Area (A) in acres. 

2) Outline the Drainage Area on the NOAA Atlas 14 Precipitation Depths (2-year 1hour 
Rainfall) map (Figure D-1).  

3) Determine the area-averaged 2-year 1-hour rainfall value for the Drainage Area outlined 
above.  

A. Flow-Based BMP Design   

1) Calculate the composite runoff coefficient, CBMP, as defined in part B.2, below. 

2) Determine which Region the BMP Drainage Area is located in (Valley, Mountain or  
Desert).  

3) Determine BMP design rainfall intensity, IBMP, by multiplying the area-averaged 2-year 
1-hour value from the NOAA Atlas 14 map by the appropriate regression coefficient from 
Table D-1 (“I”), and then multiplying by the safety factor specified in the criteria—usually 
a factor of 2. 

    

                                                 
4 Rainfall analysis to develop regression coefficients in Table D-1 and modifications to the NOAA Atlas 14 map were conducted by: 

Hromadka II, T.V., Professor Emeritus, Department of Mathematics, California State University, Fullerton, and Adjunct Professor, 
Department of Mathematical Sciences, United States Military Academy, West Point, NY 

Laton, W.R , Assistant Professor, Department of Geological Sciences, California State University, Fullerton 

Picciuto J.A.., Assistant Professor, Department of Mathematical Sciences, United States Military Academy, West  Point, NY 

With assistance from: 

Rene Perez, M.S. Candidate, Department of Geological Sciences, California State University, Fullerton, and  

Jim Friel, Ph.D. Professor Emeritus, Department of Mathematics, California State University, Fullerton 
 
Reported as follows: 
 

1. Hromadka II, T.V., Laton, W.R., and Picciuto J.A., 2005. Estimating Runoff Quantities for Flow and Volume-based BMP 
Design. Final Report to the San Bernardino County Flood Control District.  

2. Laton, W.R., Hromadka II, T.V., and Picciuto J.A., 2005. Estimating Runoff Quantities for Flow and Volume-based BMP 
Design (submitted). Journal of the American Water Resources Association. 
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4) Calculate the target BMP flow rate, Q, by using the following formula (see Table D-2 
below for limitations on the use of this formula):  

Q = CBMP· IBMP · A  

where:  Q = flow in ft
3
/s  

IBMP = BMP design rainfall intensity, in inches/hour  

A = Drainage Area in acres  

CBMP = composite runoff coefficient  
 
Table D-1: Regression Coefficients for Intensity (I) and 6-hour mean storm rainfall (P6). 

 Valley  Mountain  Desert  
Quantity  85% upper  85% upper  85% upper  

 confidence limit  confidence limit  confidence limit  

I  0.2787  0.3614  0.3250  

P6  1.4807  1.9090  1.2371  

 

Table D-2: Use of the flow-based formula for BMP Design (CASQA 2003). 

 Composite Runoff Coefficient, “C” 

BMP Drainage Area 
(Acres) 

0.00 to 0.25 0.26 to 0.50 0.51 to 0.75 0.76 to 1.00 

0 to 25 Caution Yes Yes Yes 

26 to 50 High Caution Caution Yes Yes 

51 to 75 Not 
Recommended 

High Caution Caution Yes 

76 to 100 Not 
Recommended 

High Caution Caution Yes 

 
If the flow-based BMP formula use case, as determined by Table D-2, shows “Caution,” “High 
Caution,” or “Not Recommended,” considering the project’s characteristics, then he project 
proponent must calculate the BMP design flow using the unit hydrograph method, as specified 
in the most current version of the San Bernardino County Hydrology Manual, using the design 
storm pattern with rainfall return frequency such that the peak one hour rainfall depth equals the 
85th-percentile 1-hour rainfall multiplied by two. 
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B. Volume-Based BMP Design  

1) Calculate the “Watershed Imperviousness Ratio”, i, which is equal to the percent of 
impervious area in the BMP Drainage Area divided by 100.  

2) Calculate the composite runoff coefficient CBMP for the Drainage Area above using the 
following equation:  

CBMP = 0.858i
3
 – 0.78i

2
 + 0.774i + 0.04  

where:  CBMP = composite runoff coefficient; and, 

i = watershed imperviousness ratio. 

3) Determine which Region the Drainage Area is located in (Valley, Mountain or Desert).  

4) Determine the area-averaged “6-hour Mean Storm Rainfall”, P6, for the Drainage Area. 
This is calculated by multiplying the area averaged 2-year 1-hour value by the 
appropriate regression coefficient from Table 1. 

5) Determine the appropriate drawdown time. Use the regression constant a = 1.582 for 24 
hours and a = 1.963 for 48 hours. Note: Regression constants are provided for both 24 
hour and 48 hour drawdown times; however, 48 hour drawdown times should be used in 
most areas of California. Drawdown times in excess of 48 hours should be used with 
caution as vector breeding can be a problem after water has stood in excess of 72 
hours. (Use of the 24 hour drawdown time should be limited to drainage areas with 
coarse soils that readily settle and to watersheds where warming may be detrimental to 
downstream fisheries.)  

6) Calculate the “Maximized Detention Volume”, P0, using the following equation:  

P0 = a · CBMP · P6  

where:  P0 = Maximized Detention Volume, in inches  

a = 1.582 for 24 hour and a = 1.963 for 48 hour drawdown,  

CBMP = composite runoff coefficient; and, 

P6 = 6-hour Mean Storm Rainfall, in inches  

7) Calculate the “Target Capture Volume”, V0, using the following equation:  

V0 = (P0 · A) / 12  

where:  V0 = Target Capture Volume, in acre-feet  

P0 = Maximized Detention Volume, in inches; and, 

A = BMP Drainage Area, in acres
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Figure D-1: NOAA Atlas 14 Inset Map. Figure D-1: NOAA Atlas 14 Inset Map. 
 



 

 

 
 
 
 
 
 
 
 

Appendix F 
Construction Risk Assessment 
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Redlands Passenger Rail Project, Preliminary Engineering Phase 
SWPPP Risk Determination Analysis 
 
There are two aspects involved in developing a risk determination analysis for a specific 
project site.  The first is to determine the Sediment Risk which involves an R-factor (rainfall 
erosivity), K-factor (soil erodibility) and LS-factor (topographic).  The second is to determine 
the Receiving Water Risk which involves the impact runoff will have on the receiving water 
body.  The Risk Determination Worksheet provides steps for determining these risk factors.  
See Attachments. 
 
The following is the methodology used to determine the factors involved to calculate the Risk 
Level for the Project: 
 
Sediment Risk 
There are two approaches for determining the sediment risk level according to the Construction 
General Permit (CGP); GIS Map method or Site-Specific method.  This analysis was based on 
the Site-Specific method.  The sediment risk is based upon the RUSLE equation with the three 
(3) aforementioned factors and is separated into three (3) risk level categories; < 15 tons/acre 
(low), >15 and <75 tons/acre (medium) and >75 tons/acre (high). 
 
R-Factor 
The R-factor is based upon the location and duration of construction.  The location used to 
determine the R-factor was done in Google Earth.  It is anticipated that the construction 
schedule will begin 01/01/2015 and end on 12/31/2017.  At the time this document was 
completed, EPA’s Rainfall Erosivity Factor Calculator 
(http://cfpub.epa.gov/npdes/stormwater/LEW/lewcalculator.cfm) was offline. In its place, the 
USEPA Fact Sheet 3.1 (Storm Water Phase II Final Rule, Construction Rainfall Erosivity 
Waiver) was utilized. Per associated Figure 1, the Erosivity Index Zone is 25. Per Table 1, the 
Erosivity Index (EI) from January 1, 2015 to December 31, 2017 is 300%. Per Figure 4, the 
Isoerodent Value is approximately 40 (see closeup view provided from Google Earth).  Hence, 
the resultant R-factor is 120.  See Attachments. 
 
K-Factor 
Based on site geotechnical data, two general K-Factors were provided; 0.17 and 0.42. The 
value 0.42 was used as the conservative value. The lower site-specific K-Factor is consistent 
with the value identified in Google Earth, generally ranging from 0.20 to 0.24. Hence, the 
resultant K-Factor is 0.42.  See Attachments. 
 
LS-Factor 

http://cfpub.epa.gov/npdes/stormwater/LEW/lewcalculator.cfm


 
  

Based on the GIS data available from the SWRCB, Google Earth reflected the LS factors to 
vary from west to east as 1.19, 1.98, 0.99, and 0.82.  
 
To be conservative, an average LS factor of 1.3 is assumed. 
 
Based on the aforementioned factors, the Project’s Sediment Risk is computed to be 65.52 
tons/acre and is categorized as Medium.  See Attachments. 
 
Receiving Water Risk 
A sediment sensitive watershed drains into a receiving water body (1) listed on EPA’s 
approved CWA 303(d) list for sedimentation/siltation, turbidity with an approved TMDL or (2) 
designated with beneficial uses of SPAWN, COLD and MIGATORY. The Project discharges 
to the Santa Ana River Reach 4 and 5.  According to the 2006 303(d) List and the 2010 
Integrated Report, the Santa Ana River Reach 4 and 5 is not a water body that is impaired by 
sediment.  This was also confirmed by the SWRCB GIS map data on Google Earth. In addition, 
the receiving water body’s designated Beneficial Uses does not include SPAWN, COLD and 
MIGATORY.  Hence, Santa Ana River Reach 4 and 5 are not considered a sediment sensitive 
watershed, and since both of these criteria do not pertain to the Project the resultant Receiving 
Water Risk is Low.  See Attachments. 
 
Overall Project 
Based on the Sediment Risk and Receiving Water Risk categories, the entire Project is 
categorized as a combined Risk Level 2.  See Attachments. 
 
 
Sincerely, 
 
 
Bill Flores, PE, CPESC, CPSWQ, QSD 
HDR Engineering, Inc. 
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Entry

120

0.42

1.3

Watershed Erosion Estimate (=RxKxLS) in tons/acre

Site Sediment Risk Factor
Low Sediment Risk: < 15 tons/acre

Medium Sediment Risk:  >=15 and <75 tons/acre
High Sediment Risk:  >= 75 tons/acre

Sediment Risk Factor Worksheet 

A) R Factor

R Factor Value

B) K Factor (weighted average, by area, for all site soils)

Analyses of data indicated that when factors other than rainfall are held constant, soil loss is directly proportional to a 
rainfall factor composed of total storm kinetic energy (E) times the maximum 30-min intensity (I30) (Wischmeier and 
Smith, 1958). The numerical value of R is the average annual sum of EI30 for storm events during a rainfall record of 
at least 22 years. "Isoerodent" maps were developed based on R values calculated for more than 1000 locations in 
the Western U.S. Refer to the link below to determine the R factor for the project site.
http://cfpub.epa.gov/npdes/stormwater/LEW/lewCalculator.cfm

K Factor Value

LS Factor Value

Medium

C) LS Factor (weighted average, by area, for all slopes)

The soil-erodibility factor K represents: (1) susceptibility of soil or surface material to erosion, (2) transportability of the 
sediment, and (3) the amount and rate of runoff given a particular rainfall input, as measured under a standard 
condition. Fine-textured soils that are high in clay have low K values (about 0.05 to 0.15) because the particles are 
resistant to detachment. Coarse-textured soils, such as sandy soils, also have low K values (about 0.05 to 0.2) 
because of high infiltration resulting in low runoff even though these particles are easily detached. Medium-textured 
soils, such as a silt loam, have moderate K values (about 0.25 to 0.45) because they are moderately susceptible to 
particle detachment and they produce runoff at moderate rates. Soils having a high silt content are especially 
susceptible to erosion and have high K values, which can exceed 0.45 and can be as large as 0.65. Silt-size particles 
are easily detached and tend to crust, producing high rates and large volumes of runoff. Use Site-specific data must 
be submitted.

The effect of topography on erosion is accounted for by the LS factor, which combines the effects of a hillslope-length 
factor, L, and a hillslope-gradient factor, S. Generally speaking, as hillslope length and/or hillslope gradient increase, 
soil loss increases. As hillslope length increases, total soil loss and soil loss per unit area increase due to the 
progressive accumulation of runoff in the downslope direction. As the hillslope gradient increases, the velocity and 
erosivity of runoff increases. Use the LS table located in separate tab of this spreadsheet to determine LS factors. 
Estimate the weighted LS for the site prior to construction. 

65.52

Site-specific K factor guidance

LS Table



 
 
 
 
 
 
 
 
 

 

 
CONSTRUCTION GENERAL PERMIT 

RISK ASSESSMENT R-FACTOR CALCULATION NOTIFICATION 
 

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) GENERAL 
PERMIT FOR STORM WATER DISCHARGES ASSOCIATED WITH CONSTRUCTION AND 

LAND DISTURBANCE ACTIVITIES 
 
 
State Water Resources Control Board Order No. 2009-0009-DWQ, as amended by 2010-0014-
DWQ (CGP) requires that dischargers assessing Risk must calculate the Rainfall Erosivity 
Factor (R-Factor) in the Revised Universal Soil Loss Equation through the Environmental 
Protection Agency (EPA) Rainfall Erosivity Factor Calculator at:   
http://cfpub.epa.gov/npdes/stormwater/lew/lewcalculator.cfm 
 
The week of February 13, 2012 the Rainfall Erosivity Factor Calculator became unavailable due 
to maintenance.  EPA has approximated that maintenance may take at least 1 month to 
complete.  Until that time, dischargers shall calculate their project R-factor using the 
Construction Erosivity Waiver Fact Sheet (Fact Sheet) provided by EPA at 
http://www.epa.gov/npdes/pubs/fact3-1.pdf (also attached).  The Fact Sheet provides the 
instructions and references needed to calculate R-values for a one year period.  Projects active 
for more than a one year period must calculate the R-factor for year 1, and multiply this value 
based on the estimated duration. 
 
Please contact the Storm Water Help Desk if you have any questions. 1-866-563-3107 or 
stormwater@waterboards.ca.gov. 
 
 
Examples: 

1.  Find the R value of a construction project in Sacramento, California with a 
duration of February 29, 2012 to September 1, 2014 (2.5 years). 
 
Figure 1 - Erosivity Index Zone Map:  
The EI distribution zone is 23 
Table 1 – Erosivity Index Table:   
EI percentage February 29 to December 31:  100% – 25.7% = 74.3% 
EI percentage January 1 to February 29: 25.7% - 0.0% = 25.7% 
Total EI percentage for 1 year duration:  74.3% + 25.7% = 100% 
EI percentage February 29 to September 1 (0.5 year): 54.1% - 25.7% = 28.4%   
Figure 4 – Isoerodent Map of California: 
Interpolated annual erosion index for location:  35 

 

guflores
Text Box
Redlands Passenger Rail ProjectR-Factor Calculation



 - 2 -  
 
 

R-Factor for 2 year construction: 35 x (100%) x 2 years = 70 
R-Factor for 0.5 year construction: 35 x (28.4%) = 9.94 
R-Factor for complete project duration (2.5 years) = 70 + 9.94 = 79.94 
 

2. Find the R value of a construction project in San Diego, California with a duration 
of June 30, 2012 to November 1, 2013 (1.333 years). 
 
Figure 1 - Erosivity Index Zone Map:  
The EI distribution zone is 25 
Table 1 – Erosivity Index Table:   
EI percentage June 30 to December 31:  100% – 57.2% = 42.8% 
EI percentage January 1 to June 30: 57.2% - 0.0% = 57.2% 
Total EI percentage for 1 year duration:  42.8% + 57.2% = 100% 
EI percentage June 30 to November 1 (0.333 year):  69.4% - 57.2% = 12.2% 
Figure 4 – Isoerodent Map of California: 
Interpolated annual erosion index for location:  25 

 
R-Factor for 1 year construction: 25 x (100%) = 25 
R-Factor for 0.333 year construction: 25 x (12.2%) = 3.05 
R-Factor for complete project duration (1.333 years) = 25 + 3.05 = 28.05 
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United States Office of Water EPA 833-F-00-014 
Environmental Protection (4203) Revised March 2012 
Agency Fact Sheet 3.11 

Stormwater Phase II 
Final Rule 
Fact Sheet Series 

Overview 
1.0 – Stormwater Phase II 
Proposed Rule Overview 

Small MS4 Program 
2.0 – Small MS4 Stormwater 
Program Overview 

2.1 – Who’s Covered? Designation 
and Waivers of Regulated Small 
MS4s 

2.2 – Urbanized Areas: Definition 
and Description 

Minimum Control Measures 

2.3 – Public Education and 
Outreach 

2.4 – Public Participation/
Involvement 

2.5 – Illicit Discharge Detection 
and Elimination 

2.6 – Construction Site Runoff 
Control 

2.7 – Post-Construction Runoff 
Control 

2.8 – Pollution Prevention/Good 
Housekeeping 

2.9 – Permitting and Reporting:
The Process and Requirements 

2.10 – Federal and State-
Operated MS4s: Program 
Implementation 

Construction Program 
3.0 – Construction Program 
Overview 

3.1 – Construction Rainfall 
Erosivity Waiver 

Industrial “No Exposure” 
4.0 – Conditional No Exposure 
Exclusion for Industrial Activity 

Stormwater Phase II 
Final Rule 
Construction Rainfall Erosivity
Waiver 
The 1972 amendments to the Federal Water Pollution Control Act, later referred to as the Clean 

Water Act (CWA), prohibit the discharge of any pollutant to navigable waters of the United States 
unless the discharge is authorized by a National Pollutant Discharge Elimination System (NPDES) 
permit. Because construction site stormwwater runoff can contribute significantly to water quality 
problems, the Phase I Stormwater Rule imposed a requirement that all construction sites with a planned 
land disturbance of 5 acres or more obtain an NPDES permit and implement stormwater runoff control 
plans. Phase II extends the requirements of the stormwater program to sites of between 1 and 5 acres. 
The Rainfall erosivity waiver allows permitting authorities to waive those sites that do not have adverse 
water quality impacts. 

What is Erosivity? 

Erosivity is the term used to describe the potential for soil to wash off disturbed, devegetated earth 
during storms. The potential for erosion is in part determined by the soil type and geology of the 

site. For instance, dense, clay-like soils on a glacial plain will erode less readily when it rains than will 
sandy soils on the side of a hill. Another important factor is the amount and force of precipitation 
expected during the time the earth will be exposed. While it is impossible to predict the weather several 
months in advance of construction, for many areas of the country, there are definite optimal periods, 
such as a dry season when rain tends to fall less frequently and with less force. When feasible, this is 
the time to disturb the earth, so that the site can be stabilized by the time the seasonal wet weather 
returns. There are many other important factors to consider in determining erosivity, such as 
freeze/thaw cycles and snow pack. 

How Is Site Erosivity Determined? 

The Universal Soil Loss Equation (USLE) was developed by the U.S. Department of Agriculture 
(USDA) in the 1950s to help farmers conserve their valuable topsoil. The methodology for 

determining if a site qualifies for the erosivity waiver provided in this guide is based on the USDA 
Handbook 703 - Predicting Soil Erosion by Water: A Guide to Conservation Planning With the Revised 
Universal Soil Loss Equation (RUSLE), dated January 1997. (Note that a more updated version of 
USLE, the Revised USLE, Version 2 (RUSLE2), is available and can be used as an alternative method 
for determining if a site qualifies for the erosivity waiver. Information about the RUSLE2 computer 
program is provided later in this fact sheet.) 

Using a computer model supported by decades’ worth of soil and rainfall data, USDA established 
estimates of annual erosivity values (R factors) for sites throughout the country. These R factors are 
used as surrogate measures of the impact that rainfall had on erosion from a particular site. They have 
been mapped using isoerodent contours, as shown in Figures 2 through 5. 

USDA developed the Erosivity Index Table (EI Table, provided here in Table 1), to show how the 
annual erosivity factor is distributed throughout the year in two-week increments. Table 1 is based on 
120 rainfall distribution zones for the continental U.S. Detailed instructions for calculating a project 
R factor are provided later in this fact sheet. 

1 This revised fact sheet corrects errors identified in calculating the R factor from the 2001 version, and includes 
updated information about the USLE. 
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The Stormwater Phase II rule allows permitting authorities to 
waive NPDES requirements for small construction sites if the 
value of the rainfall erosivity factor is less than 5 during the 
period of construction activity (see § 122.26(b)(15)(i)(A)). Note 
that the permitting authority has the option to not allow waivers 
for small construction activity. 

If the R factor for the period of construction calculates to less 
than 5, and the permitting authority allows the use of the waiver, 
the site owner may apply for a waiver under the low rainfall 
erosivity provision of the applicable EPA or State NPDES 
regulations. When applying, owners are encouraged to consider 
other site-specific factors, such as proximity to water resources 
and the sensitivity of receiving waters to sedimentation impacts. 
The small construction operator must certify to the permitting 
authority that the construction activity will take place during a 
period when the rainfall erosivity factor is less than 5. 

The start and end dates used for the construction activity will be 
the initial date of disturbance and the anticipated date when the 
site will have achieved final stabilization as defined by the permit, 
respectively. If the construction continues beyond this period, the 
operator will need to recalculate the Erosivity Index for the site 
based on this new ending date (but keeping the old start date) and 
either resubmit the certification form or apply for NPDES permit 
coverage. 

What Other Factors Can Affect Waiver 
Availability and Eligibility? 

PA has established the R factor of less than 5 as the criteria Efor determining waiver eligibility. However, since the intent 
is to waive only those construction activities that will not 
adversely impact water quality, State and Tribal permitting 
authorities have considerable discretion in determining where, 
when, and how to offer it. They can establish an R factor 
threshold lower than 5, or they can suspend the waiver within an 
area where watersheds are known to be heavily impacted by, or 
sensitive to, sedimentation. They can also suspend the waiver 
during certain periods of the year. They may opt not to offer the 
waiver at all. NOTE: This waiver is not available to sites that will 

Examples 
1. 	Construction started and completed in one 

calendar year. 
Find the R factor value of a construction site in Denver, Colorado. 
Assume the site will be disturbed from March 10 to May 10 of the 
same year. 

The EI distribution zone is 84 (Figure 1). Referring to Table 1, the 
project period will span from March 1 (from Table 1, the closest 
date prior to the actual March 10 start date) to May 15 (from Table 
1, the closest date after the actual May 10 end date). The difference 
in values between these two dates is 9.7% (9.9 - 0.2 = 9.7). Since the 
annual erosion index for this location is about 45 (interpolated from 
Figure 2), the R factor for the scheduled construction project is 9.7% 
of 45, or 4.4. 

Because 4.4 is less than 5, the operator of this site would be able to 
seek a waiver under the low rainfall erosivity provision. 

2. 	Construction spanning two calendar years. 
Find the R factor value for a construction site in Pittsburgh, 
Pennsylvania. Assume the site will be disturbed from August 1 to 
April 15. 

The EI distribution zone is 111 (Figure 1). Referring to Table 1, the 
project period will span from July 29 (from Table 1, the closest date 
prior to the actual August 1 start date) to April 15. The difference in 
values between July 29 and December 31 is 35% (100 - 65.0 = 
35.0). The difference between January 1 and April 15 is 8%. The 
total percentage EI for this project is 43% (35 + 8 = 43). Since the 
annual erosion index for this location is 112 (interpolated from 
Figure 2), the R factor for the scheduled construction is 43% of 112, 
or 48. 

Since 48 is greater than 5, the operator of this site would not be able 
to seek a waiver under the low rainfall erosivity provision. 

disturb more than 5 acres of land (large construction). 

What if My Site Is Not Eligible? 
f your site is not eligible for a waiver, you must submit a INotice of Intent, or whichever type of application is required, 

to obtain coverage under the applicable NPDES construction 
stormwater permit, and comply with its requirements. For 
information about EPA’s Construction General Permit (CGP), see 
http://www.epa.gov/npdes/stormwater/cgp. State program 
information is available at 
http://cfpub.epa.gov/npdes/contacts.cfm?program_id=6&type= 
STATE. 

How Do I Compute the R factor for My Project? 
1.	 Estimate the construction start date. This is the day you 

expect to begin disturbing soils, including grubbing, 
stockpiling, excavating, and grading activities. 

2.	 Estimate the day you expect to achieve final 
stabilization, as defined by your permitting authority’s 
regulations or NPDES construction stormwater permit, 
over all previous disturbed areas. This is your 
construction end date. 

3.	 Refer to Figure 1 to find your Erosivity Index (EI) Zone 
based on your geographic location. 

http://www.epa.gov/npdes/stormwater/cgp
http://cfpub.epa.gov/npdes/contacts.cfm?program_id=6&type=STATE
http://cfpub.epa.gov/npdes/contacts.cfm?program_id=6&type=STATE
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4.	 Refer to Table 1, the Erosivity Index (EI) Table. Find the 
number of your EI Zone in the left column. Locate the EI 
values for the dates that correspond to the project start and 
end dates you identified in Steps 1 and 2. If your specific 
date is not on the table, either interpolate between dates to 
obtain your %EI value, or use the closest date prior to your 
proposed start date and the closest date after your proposed 
end date. Subtract the start value from the end value to find 
the % EI for your site. The maximum annual EI value for a 
project is 100%. NOTE: If your project lasts for one year 
or more, your EI value is 100%. 

5.	 Refer to the appropriate Isoerodent Map (Figures 2 through 
5). Interpolate the annual isoerodent value for your area. 
This is the annual R factor for your site. 

6.	 Multiply the percent value obtained in Step 4 by the annual 
isoerodent value obtained in Step 5. This is the R factor for 
your scheduled project. 

Can I Use a Personal Computer to Calculate the 
R factor? 

The computer program used by USDA to evaluate erosion 
potential is called the Revised Universal Soil Loss Equation, 

or RUSLE. The current version of RUSLE (RUSLE2) is a 
Windows-based model that uses extensive databases that are 
geographically-linked. RUSLE2 can be used to calculate the R 
factor for a proposed construction site; however, RUSLE2 can 
require a large investment of time to set up. RUSLE2 can be 
downloaded free of charge from the Internet at 
http://fargo.nserl.purdue.edu/rusle2_dataweb/RUSLE2_Index.htm. 
Note that RUSLE2 is an upgrade of RUSLE, and contains more 
detailed data. Therefore, your calculated R factor may differ 
based on whether you calculate your R factor using the methods 
specified above, which utilizes data from USDA Handbook 703 -
Predicting Soil Erosion by Water: A Guide to Conservation 
Planning With the Revised Universal Soil Loss Equation (RUSLE), 
January 1997, or whether you calculate your R factor using the 
more updated RUSLE2. EPA notes that either method of 
calculation is acceptable for determining eligibility for the 
construction rainfall erosivity waiver. 

Where Can I Get Help? 
•	 A copy of “Chapter 2, Rainfall-Runoff Erosivity Factor 

(R)” from the USDA Handbook 703 - Predicting Soil 
Erosion by Water: A Guide to Conservation Planning 
With the Revised Universal Soil Loss Equation (RUSLE), 
January 1997, is available on EPA’s web site at 
http://www.epa.gov/npdes/pubs/ruslech2.pdf. 

•	 Information about RUSLE2, and a download of the
 
program, is available at 

http://fargo.nserl.purdue.edu/rusle2_dataweb/.
 

•	 Your local USDA Service Center may be able to provide 
assistance with calculating R factors and other 
conservation-related issues. To find the office nearest 
you, go to 
http://www.nrcs.usda.gov/wps/portal/nrcs/main/national/ 
contact/local. 

For Additional Information 

Reference Documents 
Stormwater Phase II Final Rule Fact Sheet Series 
• Internet: cfpub.epa.gov/npdes/stormwater/swfinal.cfm 

Stormwater Phase II Final Rule (64 FR 68722) 
• Internet: www.epa.gov/npdes/regulations/phase2.pdf 
• Contact the U.S. EPA Water Resource Center (Phone: 

(202) 564-9545) 

Agricultural Handbook Number 703, Predicting Soil Erosion 
by Water: A Guide to Conservation Planning With the Revised 
Universal Soil Loss Equation (RUSLE), Chapter 2, pp. 21-64, 
January 1997. 
• Internet: www.epa.gov/npdes/pubs/ruslech2.pdf 

http://fargo.nserl.purdue.edu/rusle2_dataweb/RUSLE2_Index.htm
http://www.epa.gov/npdes/pubs/ruslech2.pdf
http://fargo.nserl.purdue.edu/rusle2_dataweb/
http://www.nrcs.usda.gov/wps/portal/nrcs/main/national/contact/local
http://www.nrcs.usda.gov/wps/portal/nrcs/main/national/contact/local
http://cfpub.epa.gov/npdes/stormwater/swfinal.cfm
http://www.epa.gov/npdes/regulations/phase2.pdf
http://www.epa.gov/npdes/pubs/ruslech2.pdf
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Figure 1. Erosivity Index Zone Map
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Figure 2. Isoerodent Map of the Eastern U.S.
 

Note: Units for all maps on this page are hundreds ft•tonf•in(ac•h•yr)-1 
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Figure 3. Isoerodent Map of the Western U.S.
 

Note: Units for all maps on this page are hundreds ft•tonf•in(ac•h•yr)-1 
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Figure 4. Isoerodent Map of California
 

Note: Units for all maps on this page are hundreds ft•tonf•in(ac•h•yr)-1 
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Figure 5. Isoerodent Map of Oregon and Washington
 

Note: Units for all maps on this page are hundreds ft•tonf•in(ac•h•yr)-1 



 

 

  
 

 
 

   

   
    

    

                          
                          

 
                                                   

                          
                          
                          
                          

                          
                          
                          
                          
                          

                          
                          
                          
                          
                          

                          
                          
                          
                          
                          

                          
                          
                          
                          
                          

                          
                          
                          
                          
                          

                          
                          
                          
                          
                          

Table 1. Erosivity Index (%EI Values extracted from USDA Manual 703)
 
All values are at the end of the day listed below - Linear interpolation between dates is acceptable. 
EI as a percentage of Average Annual R Value Computed for Geographic Areas Shown in Figure 1 

Month Jan Jan Jan Feb Mar Mar Mar Apr Apr May May Jun Jun Jul Jul Aug Aug Sept Sept Oct Oct Nov Nov Dec Dec 
Day 1 16 31 15 1 16 31 15 30 15 30 14 29 14 29 13 28 12 27 12 27 11 26 11 31 

EI Zone 
1 0 4.3 8.3 12.8 17.3 21.6 25.1 28 30.9 34.9 39.1 42.6 45.4 48.2 50.8 53 56 60.8 66.8 71 75.7 82 89.1 95.2 100 
2 0 4.3 8.3 12.8 17.3 21.6 25.1 28.0 30.9 34.9 39.1 42.6 45.4 48.2 50.8 53.0 56.0 60.8 66.8 71.0 75.7 82.0 89.1 95.2 100 
3 0 7.4 13.8 20.9 26.5 31.8 35.3 38.5 40.2 41.6 42.5 43.6 44.5 45.1 45.7 46.4 47.7 49.4 52.8 57.0 64.5 73.1 83.3 92.3 100 
4 0 3.9 7.9 12.6 17.4 21.6 25.2 28.7 31.9 35.1 38.2 42.0 44.9 46.7 48.2 50.1 53.1 56.6 62.2 67.9 75.2 83.5 90.5 96.0 100 
5 0 2.3 3.6 4.7 6.0 7.7 10.7 13.9 17.8 21.2 24.5 28.1 31.1 33.1 35.3 38.2 43.2 48.7 57.3 67.8 77.9 86.0 91.3 96.9 100 

6 0 0.0 0.0 0.5 2.0 4.1 8.1 12.6 17.6 21.6 25.5 29.6 34.5 40.0 45.7 50.7 55.6 60.2 66.5 75.5 85.6 95.9 99.5 99.9 100 
7 0 0.0 0.0 0.0 0.0 1.2 4.9 8.5 13.9 19.0 26.0 35.4 43.9 48.8 53.9 64.5 73.4 77.5 80.4 84.8 89.9 96.6 99.2 99.7 100 
8 0 0.0 0.0 0.0 0.0 0.9 3.6 7.8 15.0 20.2 27.4 38.1 49.8 57.9 65.0 75.6 82.7 86.8 89.4 93.4 96.3 99.1 100.0 100.0 100 
9 0 0.8 3.1 4.7 7.4 11.7 17.8 22.5 27.0 31.4 36.0 41.6 46.4 50.1 53.4 57.4 61.7 64.9 69.7 79.0 89.6 97.4 100.0 100.0 100 

10 0 0.3 0.5 0.9 2.0 4.3 9.2 13.1 18.0 22.7 29.2 39.5 46.3 48.8 51.1 57.2 64.4 67.7 71.1 77.2 85.1 92.5 96.5 99.0 100 

11 0 5.4 11.3 18.8 26.3 33.2 37.4 40.7 42.5 44.3 45.4 46.5 47.1 47.4 47.8 48.3 49.4 50.7 53.6 57.5 65.5 76.2 87.4 94.8 100 
12 0 3.5 7.8 14.0 21.1 27.4 31.5 35.0 37.3 39.8 41.9 44.3 45.6 46.3 46.8 47.9 50.0 52.9 57.9 62.3 69.3 81.3 91.5 96.7 100 
13 0 0.0 0.0 1.8 7.2 11.9 16.7 19.7 24.0 31.2 42.4 55.0 60.0 60.8 61.2 62.6 65.3 67.6 71.6 76.1 83.1 93.3 98.2 99.6 100 
14 0 0.7 1.8 3.3 6.9 16.5 26.6 29.9 32.0 35.4 40.2 45.1 51.9 61.1 67.5 70.7 72.8 75.4 78.6 81.9 86.4 93.6 97.7 99.3 100 
15 0 0.0 0.0 0.5 2.0 4.4 8.7 12.0 16.6 21.4 29.7 44.5 56.0 60.8 63.9 69.1 74.5 79.1 83.1 87.0 90.9 96.6 99.1 99.8 100 

16 0 0.0 0.0 0.5 2.0 5.5 12.3 16.2 20.9 26.4 35.2 48.1 58.1 63.1 66.5 71.9 77.0 81.6 85.1 88.4 91.5 96.3 98.7 99.6 100 
17 0 0.0 0.0 0.7 2.8 6.1 10.7 12.9 16.1 21.9 32.8 45.9 55.5 60.3 64.0 71.2 77.2 80.3 83.1 87.7 92.6 97.2 99.1 99.8 100 
18 0 0.0 0.0 0.6 2.5 6.2 12.4 16.4 20.2 23.9 29.3 37.7 45.6 49.8 53.3 58.4 64.3 69.0 75.0 86.6 93.9 96.6 98.0 100.0 100 
19 0 1.0 2.6 7.4 16.4 23.5 28.0 31.0 33.5 37.0 41.7 48.1 51.1 52.0 52.5 53.6 55.7 57.6 61.1 65.8 74.7 88.0 95.8 98.7 100 
20 0 9.8 18.5 25.4 30.2 35.6 38.9 41.5 42.9 44.0 45.2 48.2 50.8 51.7 52.5 54.6 57.4 58.5 60.1 63.2 69.6 76.7 85.4 92.4 100 

21 0 7.5 13.6 18.1 21.1 24.4 27.0 29.4 31.7 34.6 37.3 39.6 41.6 43.4 45.4 48.1 51.3 53.3 56.6 62.4 72.4 81.3 88.9 94.7 100 
22 0 1.2 1.6 1.6 1.6 1.6 1.6 2.2 3.9 4.6 6.4 14.2 32.8 47.2 58.8 69.1 76.0 82.0 87.1 96.7 99.9 99.9 99.9 99.9 100 
23 0 7.9 15.0 20.9 25.7 31.1 35.7 40.2 43.2 46.2 47.7 48.8 49.4 49.9 50.7 51.8 54.1 57.7 62.8 65.9 70.1 77.3 86.8 93.5 100 
24 0 12.2 23.6 33.0 39.7 47.1 51.7 55.9 57.7 58.6 58.9 59.1 59.1 59.2 59.2 59.3 59.5 60.0 61.4 63.0 66.5 71.8 81.3 89.6 100 
25 0 9.8 20.8 30.2 37.6 45.8 50.6 54.4 56.0 56.8 57.1 57.1 57.2 57.6 58.5 59.8 62.2 65.3 67.5 68.2 69.4 74.8 86.6 93.0 100 

26 0 2.0 5.4 9.8 15.6 21.5 24.7 26.6 27.4 28.0 28.7 29.8 32.5 36.6 44.9 55.4 65.7 72.6 77.8 84.4 89.5 93.9 96.5 98.4 100 
27 0 0.0 0.0 1.0 4.0 5.9 8.0 11.1 13.0 14.0 14.6 15.3 17.0 23.2 39.1 60.0 76.3 86.1 89.7 90.4 90.9 93.1 96.6 99.1 100 
28 0 0.0 0.0 0.0 0.2 0.5 1.5 3.3 7.2 11.9 17.7 21.4 27.0 37.1 51.4 62.3 70.6 78.8 84.6 90.6 94.4 97.9 99.3 100.0 100 
29 0 0.6 0.7 0.7 0.7 1.5 3.9 6.0 10.5 17.9 28.8 36.6 43.8 51.5 59.3 68.0 74.8 80.3 84.3 88.8 92.7 98.0 99.8 99.9 100 
30 0 0.0 0.0 0.0 0.0 0.2 0.8 2.8 7.9 14.2 24.7 35.6 45.4 52.2 58.7 68.5 77.6 84.5 88.9 93.7 96.2 97.6 98.3 99.6 100 

31 0 0.0 0.0 0.0 0.0 0.2 1.0 3.5 9.9 15.7 26.4 47.2 61.4 65.9 69.0 77.2 86.0 91.6 94.8 98.7 100.0 100.0 100.0 100.0 100 
32 0 0.1 0.1 0.1 0.1 0.6 2.2 4.3 9.0 14.2 23.3 34.6 46.3 54.2 61.7 72.9 82.5 89.6 93.7 98.2 99.7 99.9 99.9 99.9 100 
33 0 0.0 0.0 0.0 0.0 0.6 2.3 4.2 8.8 16.1 30.0 46.9 57.9 62.8 66.2 72.1 79.1 85.9 91.1 97.0 98.9 98.9 98.9 98.9 100 
34 0 0.0 0.0 0.0 0.0 1.8 7.3 10.7 15.5 22.0 29.9 35.9 42.0 48.5 56.9 67.0 76.9 85.8 91.2 95.7 97.8 99.6 100.0 100.0 100 
35 0 0.0 0.0 0.0 0.0 2.5 10.2 15.9 22.2 27.9 34.7 43.9 51.9 56.9 61.3 67.3 73.9 80.1 85.1 89.6 93.2 98.2 99.8 99.8 100 
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Month Jan Jan Jan Feb Mar Mar Mar Apr Apr May May Jun Jun Jul Jul Aug Aug Sept Sept Oct Oct Nov Nov Dec Dec 
Day 1 16 31 15 1 16 31 15 30 15 30 14 29 14 29 13 28 12 27 12 27 11 26 11 31 

EI Zone 
36 0 0.0 0.0 0.0 0.0 0.9 3.4 6.7 12.7 18.5 26.6 36.3 46.0 53.5 60.2 68.3 75.8 82.6 88.3 96.3 99.3 99.9 100.0 100.0 100 
37 0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 3.9 9.1 19.1 26.7 36.3 47.9 61.4 75.1 84.5 92.3 96.0 99.1 100.0 100.0 100.0 100.0 100 
38 0 0.0 0.0 1.1 4.3 7.2 11.0 13.9 17.9 22.3 30.3 43.1 55.1 61.3 65.7 72.1 77.9 82.6 86.3 90.3 93.8 98.4 100.0 100.0 100 
39 0 0.0 0.0 0.0 0.0 1.6 6.5 11.0 17.8 24.7 33.1 42.8 50.3 54.9 59.7 68.9 78.1 83.6 87.5 93.0 96.5 99.2 100.0 100.0 100 
40 0 0.0 0.0 0.0 0.0 1.5 6.2 10.1 16.3 23.3 32.5 42.2 50.1 55.6 60.5 67.5 74.3 79.4 84.1 91.1 95.8 99.1 100.0 100.0 100 

41 0 0.1 0.2 0.2 0.2 0.2 0.2 0.4 1.1 6.8 22.9 40.1 54.9 63.8 70.7 81.5 89.8 96.3 98.7 99.2 99.3 99.4 99.4 99.7 100 
42 0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.9 5.2 17.3 33.8 53.2 66.5 75.9 87.6 93.7 97.5 99.0 99.7 100.0 100.0 100.0 100.0 100 
43 0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.4 2.7 9.5 21.9 42.7 58.6 71.1 84.6 91.9 97.1 99.0 99.8 100.0 100.0 100.0 100.0 100 
44 0 1.7 2.3 2.4 2.4 2.4 2.4 2.7 3.5 7.6 18.5 34.3 52.5 64.0 72.3 83.3 90.0 95.1 97.3 98.5 98.9 98.9 98.9 99.2 100 
45 0 0.2 0.2 0.3 0.3 0.4 0.6 0.8 1.4 3.7 10.2 22.6 41.8 54.0 64.5 78.7 88.4 96.0 98.7 99.4 99.7 99.7 99.8 99.9 100 

46 0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 2.6 7.5 19.6 32.9 48.9 63.0 73.5 83.3 89.5 95.6 98.3 99.6 100.0 100.0 100.0 100.0 100 
47 0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 1.6 5.8 17.0 33.0 52.5 66.4 75.7 85.5 91.3 96.5 98.8 100.0 100.0 100.0 100.0 100.0 100 
48 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 8.1 15.4 27.8 40.7 52.6 61.1 69.3 82.6 92.0 98.0 100.0 100.0 100.0 100.0 100 
49 0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 2.7 8.3 20.0 27.5 35.6 44.6 46.0 70.2 81.3 89.2 93.6 98.5 100.0 100.0 100.0 100.0 100 
50 0 0.0 0.0 0.0 0.0 0.1 0.4 2.4 8.2 13.7 23.8 38.8 55.1 66.1 73.6 81.8 87.7 93.8 97.0 99.4 100.0 100.0 100.0 100.0 100 

51 0 0.0 0.0 0.0 0.0 0.3 1.0 3.1 8.7 18.8 35.8 49.6 60.4 70.2 77.0 84.0 88.8 93.8 96.6 99.1 100.0 100.0 100.0 100.0 100 
52 0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 2.5 6.8 17.5 29.8 46.1 60.5 72.7 86.0 92.8 96.8 98.4 99.7 100.0 100.0 100.0 100.0 100 
53 0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 3.0 9.5 24.2 35.3 48.0 63.1 76.1 87.7 93.5 97.2 98.6 99.5 99.8 99.9 100.0 100.0 100 
54 0 0.0 0.0 0.0 0.0 0.2 0.7 2.4 7.2 14.7 27.2 37.2 47.3 58.8 67.6 74.0 79.2 86.7 92.6 97.9 99.8 99.9 100.0 100.0 100 
55 0 0.0 0.0 0.0 0.0 0.0 0.0 1.3 5.4 13.3 25.5 31.6 38.8 52.5 66.8 75.5 81.2 87.9 92.8 98.3 100.0 100.0 100.0 100.0 100 

56 0 0.0 0.0 0.0 0.0 0.0 0.0 1.3 5.1 11.4 22.3 29.5 38.5 51.1 65.2 77.8 85.6 91.7 95.0 98.7 100.0 100.0 100.0 100.0 100 
57 0 0.0 0.0 0.0 0.0 0.0 0.1 1.0 3.5 9.2 21.5 31.0 43.5 60.4 75.1 86.1 91.6 96.2 98.1 99.4 99.9 99.9 100.0 100.0 100 
58 0 0.0 0.0 0.0 0.0 0.2 0.9 2.9 8.0 13.2 21.0 29.1 38.0 45.9 54.5 65.4 74.8 82.1 87.5 95.4 98.8 99.7 100.0 100.0 100 
59 0 0.0 0.0 0.0 0.0 0.0 0.0 2.2 8.9 15.6 24.2 31.1 38.3 46.0 54.9 64.2 73.2 81.9 88.5 95.7 98.6 99.4 99.7 99.7 100 
60 0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 1.5 4.0 9.5 13.3 20.5 33.6 52.8 66.5 76.7 88.1 94.2 98.6 100.0 100.0 100.0 100.0 100 

61 0 0.0 0.0 0.0 0.0 0.0 0.0 1.3 5.0 8.5 15.5 29.8 41.8 46.0 49.2 56.0 65.1 71.6 78.6 91.1 97.3 99.3 100.0 100.0 100 
62 0 0.0 0.0 0.1 0.3 0.8 2.1 3.6 6.5 9.7 13.7 16.5 20.8 27.3 40.1 56.9 72.6 83.4 89.4 95.5 98.1 99.6 100.0 100.0 100 
63 0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 3.7 7.8 13.3 15.8 19.9 29.0 46.8 64.7 78.3 88.8 93.9 98.5 100.0 100.0 100.0 100.0 100 
64 0 0.0 0.0 0.7 2.8 7.4 12.4 14.4 15.6 17.3 19.4 21.0 24.4 32.3 48.0 61.4 72.1 81.9 87.0 90.1 92.4 98.1 100.0 100.0 100 
65 0 3.6 7.0 9.6 11.4 13.0 14.4 16.3 17.7 18.4 19.3 20.5 23.6 32.0 50.0 66.2 77.2 85.4 88.8 90.4 91.3 92.7 94.8 97.0 100 

66 0 0.0 0.0 0.0 0.0 0.1 0.5 1.1 2.2 3.6 6.0 7.6 11.1 19.8 38.9 59.7 74.4 83.2 88.1 94.6 97.7 99.4 100.0 100.0 100 
67 0 0.0 0.0 0.0 0.0 0.1 0.4 0.9 1.6 1.9 2.4 5.0 12.1 24.8 48.3 73.6 86.5 92.0 94.3 96.6 97.9 99.5 100.0 100.0 100 
68 0 2.3 4.5 7.8 10.4 12.0 13.3 16.3 17.7 18.1 18.2 18.3 18.4 19.9 24.5 35.0 54.4 69.4 78.6 85.7 89.2 91.9 93.9 97.0 100 
69 0 2.0 3.7 5.7 7.8 10.5 12.4 13.7 14.3 14.7 15.1 15.7 17.1 22.7 36.7 50.4 63.6 75.0 81.8 87.8 90.8 93.2 94.9 97.5 100 
70 0 0.5 0.7 1.0 1.3 1.7 2.2 2.8 3.4 3.9 4.7 5.4 7.4 15.7 36.5 55.8 70.3 80.9 86.4 90.9 93.4 96.4 98.1 99.4 100 

71 0 0.7 1.2 1.6 2.1 2.8 3.3 3.6 4.0 4.5 5.6 6.5 9.1 18.5 40.6 59.7 74.0 86.3 91.7 94.7 96.0 96.7 97.3 98.8 100 
72 0 0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.7 0.8 1.3 3.5 9.9 24.7 51.4 71.5 83.6 93.8 97.7 99.2 99.8 99.9 99.9 100.0 100 
73 0 0.0 0.1 0.1 0.2 0.2 0.3 0.6 1.3 4.1 11.5 18.1 28.3 40.2 54.1 67.0 77.2 87.7 93.3 97.5 99.1 99.6 99.8 100.0 100 
74 0 0.0 0.0 0.0 0.0 0.1 0.2 0.5 1.2 2.7 6.4 10.2 18.4 31.0 50.7 68.7 81.2 91.6 96.1 98.4 99.2 99.8 100.0 100.0 100 
75 0 0.1 0.1 0.1 0.2 0.5 1.3 1.9 3.0 4.1 6.6 10.0 17.6 28.3 44.7 59.4 71.6 83.9 90.3 94.7 96.7 98.8 99.6 99.9 100 
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Month Jan Jan Jan Feb Mar Mar Mar Apr Apr May May Jun Jun Jul Jul Aug Aug Sept Sept Oct Oct Nov Nov Dec Dec 
Day 1 16 31 15 1 16 31 15 30 15 30 14 29 14 29 13 28 12 27 12 27 11 26 11 31 

EI Zone 
76 0 0.0 0.0 0.0 0.0 0.1 0.2 0.6 1.3 2.0 3.5 4.9 8.4 17.4 37.3 57.5 72.9 83.7 89.5 95.8 98.4 99.6 100.0 100.0 100 
77 0 0.2 0.3 0.3 0.4 0.8 1.5 2.0 2.8 3.9 5.9 7.2 10.3 21.5 46.5 66.3 78.3 86.5 90.8 96.0 98.2 99.1 99.5 99.8 100 
78 0 0.0 0.0 0.0 0.0 0.0 0.2 0.5 1.6 3.8 8.9 13.2 21.8 35.8 56.6 75.4 86.0 92.9 95.9 98.2 99.2 99.8 100.0 100.0 100 
79 0 0.0 0.0 0.0 0.0 0.2 0.7 1.3 2.7 5.8 12.7 18.8 28.8 41.6 58.4 75.7 86.5 94.2 97.3 98.9 99.5 99.9 100.0 100.0 100 
80 0 0.6 1.2 1.6 2.1 2.5 3.3 4.5 6.9 10.1 15.5 19.7 26.6 36.4 51.7 67.5 79.4 88.8 93.2 96.1 97.3 98.2 98.7 99.3 100 

81 0 0.1 0.1 0.2 0.4 0.5 0.8 0.9 1.5 3.9 9.9 12.8 18.2 30.7 54.1 77.1 89.0 94.9 97.2 98.7 99.3 99.6 99.7 99.9 100 
82 0 0.0 0.1 0.1 0.2 0.2 0.5 1.2 3.1 6.7 14.4 20.1 29.8 44.5 64.2 83.1 92.2 96.4 98.1 99.3 99.7 99.8 99.8 99.9 100 
83 0 0.0 0.1 0.1 0.1 0.3 0.9 1.6 3.5 8.3 19.4 30.0 44.0 59.2 72.4 84.6 91.2 96.5 98.6 99.5 99.8 99.9 100.0 100.0 100 
84 0 0.0 0.1 0.1 0.2 0.3 0.6 1.7 4.9 9.9 19.5 27.2 38.3 52.8 68.8 83.9 91.6 96.4 98.2 99.2 99.6 99.8 99.8 99.9 100 
85 0 0.0 0.0 0.0 0.0 0.0 1.0 2.0 3.0 6.0 11.0 23.0 36.0 49.0 63.0 77.0 90.0 95.0 98.0 99.0 100.0 100.0 100.0 100.0 100 

86 0 0.0 0.0 0.0 0.0 0.0 1.0 2.0 3.0 6.0 11.0 23.0 36.0 49.0 63.0 77.0 90.0 95.0 98.0 99.0 100.0 100.0 100.0 100.0 100 
87 0 0.0 0.0 0.0 1.0 1.0 2.0 3.0 6.0 10.0 17.0 29.0 43.0 55.0 67.0 77.0 85.0 91.0 96.0 98.0 99.0 100.0 100.0 100.0 100 
88 0 0.0 0.0 0.0 1.0 1.0 2.0 3.0 6.0 13.0 23.0 37.0 51.0 61.0 69.0 78.0 85.0 91.0 94.0 96.0 98.0 99.0 99.0 100.0 100 
89 0 1.0 1.0 2.0 3.0 4.0 7.0 12.0 18.0 27.0 38.0 48.0 55.0 62.0 69.0 76.0 83.0 90.0 94.0 97.0 98.0 99.0 100.0 100.0 100 
90 0 1.0 2.0 3.0 4.0 6.0 8.0 13.0 21.0 29.0 37.0 46.0 54.0 60.0 65.0 69.0 74.0 81.0 87.0 92.0 95.0 97.0 98.0 99.0 100 

91 0 0.0 0.0 0.0 1.0 1.0 1.0 2.0 6.0 16.0 29.0 39.0 46.0 53.0 60.0 67.0 74.0 81.0 88.0 95.0 99.0 99.0 100.0 100.0 100 
92 0 0.0 0.0 0.0 1.0 1.0 1.0 2.0 6.0 16.0 29.0 39.0 46.0 53.0 60.0 67.0 74.0 81.0 88.0 95.0 99.0 99.0 100.0 100.0 100 
93 0 1.0 1.0 2.0 3.0 4.0 6.0 8.0 13.0 25.0 40.0 49.0 56.0 62.0 67.0 72.0 76.0 80.0 85.0 91.0 97.0 98.0 99.0 99.0 100 
94 0 1.0 2.0 4.0 6.0 8.0 10.0 15.0 21.0 29.0 38.0 47.0 53.0 57.0 61.0 65.0 70.0 76.0 83.0 88.0 91.0 94.0 96.0 98.0 100 
95 0 1.0 3.0 5.0 7.0 9.0 11.0 14.0 18.0 27.0 35.0 41.0 46.0 51.0 57.0 62.0 68.0 73.0 79.0 84.0 89.0 93.0 96.0 98.0 100 

96 0 2.0 4.0 6.0 9.0 12.0 17.0 23.0 30.0 37.0 43.0 49.0 54.0 58.0 62.0 66.0 70.0 74.0 78.0 82.0 86.0 90.0 94.0 97.0 100 
97 0 1.0 3.0 5.0 7.0 10.0 14.0 20.0 28.0 37.0 48.0 56.0 61.0 64.0 68.0 72.0 77.0 81.0 86.0 89.0 92.0 95.0 98.0 99.0 100 
98 0 1.0 2.0 4.0 6.0 8.0 10.0 13.0 19.0 26.0 34.0 42.0 50.0 58.0 63.0 68.0 74.0 79.0 84.0 89.0 93.0 95.0 97.0 99.0 100 
99 0 0.0 0.0 1.0 1.0 2.0 3.0 5.0 7.0 12.0 19.0 33.0 48.0 57.0 65.0 72.0 82.0 88.0 93.0 96.0 98.0 99.0 100.0 100.0 100 

100 0 0.0 0.0 0.0 1.0 1.0 2.0 3.0 5.0 9.0 15.0 27.0 38.0 50.0 62.0 74.0 84.0 91.0 95.0 97.0 98.0 99.0 99.0 100.0 100 

101 0 0.0 0.0 1.0 2.0 3.0 4.0 6.0 9.0 14.0 20.0 28.0 39.0 52.0 63.0 72.0 80.0 87.0 91.0 94.0 97.0 98.0 99.0 100.0 100 
102 0 0.0 1.0 2.0 3.0 4.0 6.0 8.0 11.0 15.0 22.0 31.0 40.0 49.0 59.0 69.0 78.0 85.0 91.0 94.0 96.0 98.0 99.0 100.0 100 
103 0 1.0 2.0 3.0 4.0 6.0 8.0 10.0 14.0 18.0 25.0 34.0 45.0 56.0 64.0 72.0 79.0 84.0 89.0 92.0 95.0 97.0 98.0 99.0 100 
104 0 2.0 3.0 5.0 7.0 10.0 13.0 16.0 19.0 23.0 27.0 34.0 44.0 54.0 63.0 72.0 80.0 85.0 89.0 91.0 93.0 95.0 96.0 98.0 100 
105 0 1.0 3.0 6.0 9.0 12.0 16.0 21.0 26.0 31.0 37.0 43.0 50.0 57.0 64.0 71.0 77.0 81.0 85.0 88.0 91.0 93.0 95.0 97.0 100 

106 0 3.0 6.0 9.0 13.0 17.0 21.0 27.0 33.0 38.0 44.0 49.0 55.0 61.0 67.0 71.0 75.0 78.0 81.0 84.0 86.0 90.0 94.0 97.0 100 
107 0 3.0 5.0 7.0 10.0 14.0 18.0 23.0 27.0 31.0 35.0 39.0 45.0 53.0 60.0 67.0 74.0 80.0 84.0 86.0 88.0 90.0 93.0 95.0 100 
108 0 3.0 6.0 9.0 12.0 16.0 20.0 24.0 28.0 33.0 38.0 43.0 50.0 59.0 69.0 75.0 80.0 84.0 87.0 90.0 92.0 94.0 96.0 98.0 100 
109 0 3.0 6.0 10.0 13.0 16.0 19.0 23.0 26.0 29.0 33.0 39.0 47.0 58.0 68.0 75.0 80.0 83.0 86.0 88.0 90.0 92.0 95.0 97.0 100 
110 0 1.0 3.0 5.0 7.0 9.0 12.0 15.0 18.0 21.0 25.0 29.0 36.0 45.0 56.0 68.0 77.0 83.0 88.0 91.0 93.0 95.0 97.0 99.0 100 

111 0 1.0 2.0 3.0 4.0 5.0 6.0 8.0 11.0 15.0 20.0 28.0 41.0 54.0 65.0 74.0 82.0 87.0 92.0 94.0 96.0 97.0 98.0 99.0 100 
112 0 0.0 0.0 1.0 2.0 3.0 4.0 5.0 7.0 12.0 17.0 24.0 33.0 42.0 55.0 67.0 76.0 83.0 89.0 92.0 94.0 96.0 98.0 99.0 100 
113 0 1.0 2.0 3.0 4.0 5.0 6.0 8.0 10.0 13.0 17.0 22.0 31.0 42.0 52.0 60.0 68.0 75.0 80.0 85.0 89.0 92.0 96.0 98.0 100 
114 0 1.0 2.0 4.0 6.0 8.0 11.0 13.0 15.0 18.0 21.0 26.0 32.0 38.0 46.0 55.0 64.0 71.0 77.0 81.0 85.0 89.0 93.0 97.0 100 
115 0 1.0 2.0 3.0 4.0 5.0 6.0 8.0 10.0 14.0 19.0 26.0 34.0 45.0 56.0 66.0 76.0 82.0 86.0 90.0 93.0 95.0 97.0 99.0 100 
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Month Jan Jan Jan Feb Mar Mar Mar Apr Apr May May Jun Jun Jul Jul Aug Aug Sept Sept Oct Oct Nov Nov Dec Dec 
Day 1 16 31 15 1 16 31 15 30 15 30 14 29 14 29 13 28 12 27 12 27 11 26 11 31 

EI Zone 
116 0 1.0 3.0 5.0 7.0 9.0 12.0 15.0 18.0 21.0 25.0 29.0 36.0 45.0 56.0 68.0 77.0 83.0 88.0 91.0 93.0 95.0 97.0 99.0 100 
117 0 1.0 2.0 3.0 4.0 5.0 7.0 9.0 11.0 14.0 17.0 22.0 31.0 42.0 54.0 65.0 74.0 83.0 89.0 92.0 95.0 97.0 98.0 99.0 100 
118 0 1.0 2.0 3.0 5.0 7.0 10.0 14.0 18.0 22.0 27.0 32.0 37.0 46.0 58.0 69.0 80.0 89.0 93.0 94.0 95.0 96.0 97.0 97.0 100 
119 0 2.0 4.0 6.0 8.0 12.0 16.0 20.0 25.0 30.0 35.0 41.0 47.0 56.0 67.0 75.0 81.0 85.0 87.0 89.0 91.0 93.0 95.0 97.0 100 
120 0 1.0 2.0 4.0 6.0 7.0 9.0 12.0 15.0 18.0 23.0 31.0 40.0 48.0 57.0 63.0 72.0 78.0 88.0 92.0 96.0 97.0 98.0 99.0 100 

121 0 8.0 16.0 25.0 33.0 41.0 46.0 50.0 53.0 54.0 55.0 56.0 56.5 57.0 57.8 58.0 58.8 60.0 61.0 63.0 66.5 72.0 80.0 90.0 100 
122 0 7.0 14.0 20.0 25.5 33.5 38.0 43.0 46.0 50.0 52.5 54.5 56.0 58.0 59.0 60.0 61.5 63.0 65.0 68.0 72.0 79.0 86.0 93.0 100 
123 0 4.0 8.0 12.0 17.0 23.0 29.0 34.0 38.0 44.0 49.0 53.0 56.0 59.0 62.0 65.0 69.0 72.0 75.0 79.0 83.0 88.0 93.0 96.0 100 
124 0 4.0 9.0 15.0 23.0 29.0 34.0 40.0 44.0 48.0 50.0 51.0 52.0 53.0 55.0 57.0 60.0 62.0 64.0 67.0 72.0 80.0 88.0 95.0 100 
125 0 7.0 12.0 17.0 24.0 30.0 39.0 45.0 50.0 53.0 55.0 56.0 57.0 58.0 59.0 61.0 62.0 63.0 64.0 66.0 70.0 77.0 84.0 92.0 100 

126 0 9.0 16.0 23.0 30.0 37.0 43.0 47.0 50.0 52.0 54.0 55.0 56.0 57.0 58.0 59.0 60.0 62.0 64.0 67.0 71.0 77.0 86.0 93.0 100 
127 0 8.0 15.0 22.0 28.0 33.0 38.0 42.0 46.0 50.0 52.0 53.0 53.0 53.0 53.0 54.0 55.0 57.0 59.0 63.0 68.0 75.0 83.0 92.0 100 
128 0 8.0 15.0 22.0 29.0 34.0 40.0 45.0 48.0 51.0 54.0 57.0 59.0 62.0 63.0 64.0 65.0 66.0 67.0 69.0 72.0 76.0 83.0 91.0 100 
129 0 9.0 16.0 22.0 27.0 32.0 37.0 41.0 45.0 48.0 51.0 53.0 55.0 56.0 57.0 57.0 58.0 59.0 61.0 64.0 68.0 73.0 79.0 89.0 100 
130 0 10.0 20.0 28.0 35.0 41.0 46.0 49.0 51.0 53.0 55.0 56.0 56.0 57.0 58.0 59.0 60.0 61.0 62.0 65.0 69.0 74.0 81.0 90.0 100 

131 0 8.0 15.0 22.0 28.0 33.0 38.0 41.0 44.0 47.0 49.0 51.0 53.0 55.0 56.0 58.0 59.0 60.0 63.0 65.0 69.0 75.0 84.0 92.0 100 
132 0 10.0 18.0 25.0 29.0 33.0 36.0 39.0 41.0 42.0 44.0 45.0 46.0 47.0 48.0 49.0 51.0 53.0 56.0 59.0 64.0 70.0 80.0 90.0 100 
133 0 8.0 16.0 24.0 32.0 40.0 46.0 51.0 54.0 56.0 57.0 58.0 58.0 59.0 59.0 60.0 60.0 61.0 62.0 64.0 68.0 74.0 83.0 91.0 100 
134 0 12.0 22.0 31.0 39.0 45.0 49.0 52.0 54.0 55.0 56.0 56.0 56.0 56.0 57.0 57.0 57.0 57.0 58.0 59.0 62.0 68.0 77.0 88.0 100 
135 0 7.0 15.0 22.0 30.0 37.0 43.0 49.0 53.0 55.0 57.0 58.0 59.0 60.0 61.0 62.0 63.0 65.0 67.0 70.0 74.0 79.0 85.0 92.0 100 

136 0 11.0 21.0 29.0 37.0 44.0 50.0 55.0 57.0 59.0 60.0 60.0 60.0 60.0 61.0 61.0 61.0 62.0 63.0 64.0 67.0 71.0 78.0 89.0 100 
137 0 10.0 18.0 25.0 30.0 39.0 46.0 51.0 54.0 57.0 58.0 59.0 59.0 60.0 60.0 60.0 61.0 62.0 63.0 64.0 67.0 72.0 80.0 90.0 100 
138 0 11.0 22.0 31.0 39.0 46.0 52.0 56.0 58.0 59.0 60.0 61.0 61.0 61.0 61.0 62.0 62.0 62.0 63.0 64.0 66.0 71.0 78.0 89.0 100 
139 0 8.0 14.0 20.0 25.0 32.0 37.0 42.0 47.0 50.0 53.0 55.0 56.0 58.0 59.0 61.0 63.0 64.0 66.0 68.0 71.0 76.0 85.0 93.0 100 
140 0 13.0 18.0 43.0 56.0 65.0 69.0 69.4 69.7 70.1 70.4 70.8 71.1 71.5 71.9 72.2 72.6 73.0 73.3 73.6 74.0 76.0 81.0 89.0 100 
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Flores, Bill

From: Kim, Tae
Sent: Monday, May 07, 2012 9:57 AM
To: Flores, Bill
Cc: Goldman, Gary; Molinaro, Joe; Boraks, Michael
Subject: RE: Info required for PWQMP (RPRP)

Bill, 
As requested, here are the preliminary values of Soil Erodibility and permeability of the alignment. 
Please let me know if you have any question. 
 
  Preliminary Permeability and Soil Erodibility – Near Surface Soils 

Station No 

Generalized Soil 
Type  

(near surface 
soils) 

Permeability  

(10-4 cm/sec) 
Soil Erodibility 

Factor 

100+00 to 
202+00 Silty Sand 20 0.17  

202+00 to 
332+00 Silt/Sandy Silt 1-5 (Average 3) 0.42  

332+00 to 
579+00 Silty Sand 20 0.17  

 
 
 

TAE KUK KIM, MS, PE, GE  HDR Engineering, Inc. 
Senior Geotechnical Engineer  

3220 El Camino Real, Suite 200 | Irvine, CA  92602 
o: 714.730.2435| c: 714.296.2891  
tae.kim@hdrinc.com | hdrinc.com 

Follow Us ‐ Facebook | Twitter | YouTube 

 
 

From: Flores, Bill  
Sent: Friday, April 27, 2012 10:52 AM 
To: Kim, Tae 
Cc: Goldman, Gary 
Subject: RE: Info required for PWQMP (RPRP) 
 
When you get a chance please provide K value on State provide triangle nomograph. I got a prelim number from Google 
Earth. This minimal effort should be included already in your scope. Please call with questions. 
 
Bill Flores 
 

From: Kim, Tae  
Sent: Wednesday, April 25, 2012 1:10 PM 
To: Flores, Bill 



K Factor from Google Earth 

 

Project 



LS Factor from Google Earth 

 

Project 



Average Watershed Slope (%)
Sheet 
Flow 
Length 
(ft) 0.2 0.5 1.0 2.0 3.0 4.0 5.0 6.0 8.0 10.0 12.0 14.0 16.0 20.0 25.0 30.0 40.0 50.0 60.0

<3 0.05 0.07 0.09 0.13 0.17 0.20 0.23 0.26 0.32 0.35 0.36 0.38 0.39 0.41 0.45 0.48 0.53 0.58 0.63
6 0.05 0.07 0.09 0.13 0.17 0.20 0.23 0.26 0.32 0.37 0.41 0.45 0.49 0.56 0.64 0.72 0.85 0.97 1.07
9 0.05 0.07 0.09 0.13 0.17 0.20 0.23 0.26 0.32 0.38 0.45 0.51 0.56 0.67 0.80 0.91 1.13 1.31 1.47

12 0.05 0.07 0.09 0.13 0.17 0.20 0.23 0.26 0.32 0.39 0.47 0.55 0.62 0.76 0.93 1.08 1.37 1.62 1.84
15 0.05 0.07 0.09 0.13 0.17 0.20 0.23 0.26 0.32 0.40 0.49 0.58 0.67 0.84 1.04 1.24 1.59 1.91 2.19
25 0.05 0.07 0.10 0.16 0.21 0.26 0.31 0.36 0.45 0.57 0.71 0.85 0.98 1.24 1.56 1.86 2.41 2.91 3.36
50 0.05 0.08 0.13 0.21 0.30 0.38 0.46 0.54 0.70 0.91 1.15 1.40 1.64 2.10 2.67 3.22 4.24 5.16 5.97
75 0.05 0.08 0.14 0.25 0.36 0.47 0.58 0.69 0.91 1.20 1.54 1.87 2.21 2.86 3.67 4.44 5.89 7.20 8.37

100 0.05 0.09 0.15 0.28 0.41 0.55 0.68 0.82 1.10 1.46 1.88 2.31 2.73 3.57 4.59 5.58 7.44 9.13 10.63
150 0.05 0.09 0.17 0.33 0.50 0.68 0.86 1.05 1.43 1.92 2.51 3.09 3.68 4.85 6.30 7.70 10.35 12.75 14.89
200 0.06 0.10 0.18 0.37 0.57 0.79 1.02 1.25 1.72 2.34 3.07 3.81 4.56 6.04 7.88 9.67 13.07 16.16 18.92
250 0.06 0.10 0.19 0.40 0.64 0.89 1.16 1.43 1.99 2.72 3.60 4.48 5.37 7.16 9.38 11.55 15.67 19.42 22.78
300 0.06 0.10 0.20 0.43 0.69 0.98 1.28 1.60 2.24 3.09 4.09 5.11 6.15 8.23 10.81 13.35 18.17 22.57 26.51
400 0.06 0.11 0.22 0.48 0.80 1.14 1.51 1.90 2.70 3.75 5.01 6.30 7.60 10.24 13.53 16.77 22.95 28.60 33.67
600 0.06 0.12 0.24 0.56 0.96 1.42 1.91 2.43 3.52 4.95 6.67 8.45 10.26 13.94 18.57 23.14 31.89 39.95 47.18
800 0.06 0.12 0.26 0.63 1.10 1.65 2.25 2.89 4.24 6.03 8.17 10.40 12.69 17.35 23.24 29.07 40.29 50.63 59.93

1000 0.06 0.13 0.27 0.69 1.23 1.86 2.55 3.30 4.91 7.02 9.57 12.23 14.96 20.57 27.66 34.71 48.29 60.84 72.15

 LS Factors for Construction Sites.  Table from Renard et. al., 1997.

guflores
Text Box
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Receiving Water (RW) Risk Factor Worksheet Entry Score

A. Watershed Characteristics yes/no
A.1. Does the disturbed area discharge (either directly or indirectly) to a303(d)-listed 
waterbody impaired by sediment (For help with impaired waterbodies please visit the link 
below) or has a USEPA approved TMDL implementation plan for sediment?:
http://www.waterboards.ca.gov/water_issues/programs/tmdl/integrated2010.shtml

OR
A.2. Does the disturbed area discharge to a waterbody with designated beneficial uses of 
SPAWN & COLD & MIGRATORY? (For help please review the appropriate Regional Board 
Basin Plan)

http://www.waterboards.ca.gov/waterboards_map.shtml

no Low



REGION TYPE  NAME POLLUTANT/STRESSOR
CALWATER 

WATERSHED 
 ESTIMATED 

SIZE AFFECTED
POTENTIAL 

SOURCES

2006 CWA SECTION 303(d) LIST OF WATER QUALITY LIMITED SEGMENTS REQUIRING TMDLS

COMPLETION
PROPOSED  TMDL

USEPA APPROVAL DATE:  JUNE 28, 2007

SANTA ANA REGIONAL WATER QUALITY CONTROL BOARD

San Diego Creek Reach 28 R 80111000
Metals 6.3 2007

 
Miles

Urban Runoff/Storm Sewers

 Santa Ana River, Reach 48 R 80127000
Pathogens 14 2019

 
Miles

Nonpoint Source

 Santiago Creek, Reach 48 R 80112000
Salinity/TDS/Chlorides 9.8 2019Miles

Source Unknown

 Seal Beach8 C 80111000
Enterococcus 0.53 2019

Impaired 50 yards around drain at 1st Street.
Miles

Source Unknown

PCBs (Polychlorinated biphenyls) 0.53 2019
 

Miles

Source Unknown

 Silverado Creek8 R 80112000
Pathogens 11 2019Miles

Unknown Nonpoint Source

Salinity/TDS/Chlorides 11 2019Miles

Unknown Nonpoint Source

 Summit Creek8 R 80171000
Nutrients 1.5 2008Miles

Construction/Land Development
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REGION TYPE  NAME POLLUTANT/STRESSOR
CALWATER 

WATERSHED 
 ESTIMATED 

SIZE AFFECTED
POTENTIAL 

SOURCES

2006 CWA SECTION 303(d) LIST OF WATER QUALITY LIMITED SEGMENTS REQUIRING TMDLS

COMPLETION
PROPOSED  TMDL

USEPA APPROVAL DATE:  JUNE 28, 2007

SANTA ANA REGIONAL WATER QUALITY CONTROL BOARD

"Calwater Watershed" is the State Water Resources Control Board hydrological subunit area or an even smaller area delineation.
CALWATER WATERSHED

ABBREVIATIONS

GROUP A PESTICIDES OR CHEM A

aldrin, dieldrin, chlordane, endrin, heptachlor, heptachlor epoxide, 
hexachlorocyclohexane (including lindane), endosulfan, and toxaphene

WATER BODY TYPE

B  = Bays and Harbors
C  = Coastal Shorelines/Beaches
E  = Estuaries
L   = Lakes/Reserviors
R  = Rivers and Streams
S = Saline Lakes
T = Wetlands, Tidal
W= Wetlands, Freshwater

REGIONAL WATER QUALITY CONTROL BOARDS

1 North Coast
2 San Francisco Bay
3 Central Coast
4 Los Angeles
5 Central Valley
6 Lahontan
7 Colorado River Basin
8 Santa Ana
9 San Diego

Page 9 of 9



2010 California 303(d) List of Water Quality Limited Segments*
Water quality limited segments requiring a TMDL(5A), being addressed by TMDL(5B), and/or being addressed by an action other than TMDL(5C).

REGION REGION NAME WATER BODY NAME WBID WATER BODY TYPE WATER BODY 
TYPE CODE

INTEGRATED 
REPORT 

CATEGORY

USGS 
CATALOGING 

UNIT

CALWATER 
WATERSHED

ESTIMATED 
SIZE 

AFFECTED
UNIT POLLUTANT POLLUTANT 

CATEGORY FINAL LISTING DECISION
TMDL 

REQUIREMENT 
STATUS**

EXPECTED 
TMDL 

COMPLETION 
DATE***

EXPECTED 
ATTAINMENT 

DATE***

USEPA TMDL 
APPROVED 

DATE***

COMMENTS INCLUDED 
ON 303(d) LIST POTENTIAL SOURCES SOURCE CATEGORY

8 Regional Board 8 - Santa Ana Region Santa Ana River, Reach 4 CAR8012700019990211142130 River & Stream R 5 18070203 80127000 14 Miles Pathogens Pathogens List on 303(d) list (TMDL required list) 5A 2019 Nonpoint Source Unspecified Nonpoint Source

1



Meaning that the tables include listings still requiring the development of a TMDL, 
those that have a completed TMDL approved by USEPA, and those that are being 
addressed by actions other than a TMDL.

* USGS HUC = US Geological Survey Hydrologic Unit Code. Calwater = State Water Resources 
Control Board hydrological subunit area or even smaller planning watershed.

** TMDL requirement status definitions for listed pollutants are: A= TMDL still required, B= being 
addressed by USEPA approved TMDL, C= being addressed by action other than a TMDL
*** Dates relate to the TMDL requirement status, so there will only be one applicable date for each 
listing.



BENEFICIAL USES                                                               3-25    January 24, 1995 
    Updated February 2008 

Table 3-1  BENEFICIAL USES - Continued  
 

 
BENEFICIAL USE 

Hydrologic Unit 
INLAND SURFACE STREAMS 

 
 
 

M
U

N
 

A
G

R
 

IN
D

 

P
R

O
C

 

G
W

R
 

N
A

V
 

P
O

W
 

R
E

C
1
 

R
E

C
2
 

C
O

M
M

 

W
A

R
M

 

L
W

R
M

 

C
O

L
D

 

B
IO

L
 

W
IL

D
 

R
A

R
E

 

S
P

W
N

 

E
S

T
 

Primary Secondary 

UPPER SANTA ANA RIVER BASIN  

    Santa Ana River  

       Reach 3 – Prado Dam to     
       Mission Blvd. in Riverside          
                    

 
+ X   X  

 
X X  X    X X 

 
 

 801.21 801.21, 801.25 

       Reach 4 – Mission Blvd. in     
       Riverside to San Jacinto Fault  
       in San Bernardino  
 

+    X  

 

X³ X  X    X   

 801.27 801.44 

       Reach 5 – San Jacinto Fault in 
       Bernardino to Seven Oaks Dam

t X* X   X  
 

X³ X  X    X X   801.52 801.57 

       Reach 6 – Seven Oaks Dam to 
       Headwaters (see also Individual  
       Tributary Streams) 

X X   X  
 
X 

 
X X    X  X  

 
X 

 801.72  

    San Bernardino Mountain Streams   

       Mill Creek Drainage:   

           Reach 1 – Confluence with  
           Santa Ana River to Bridge  
           Crossing Route 38 at Upper 
           Powerhouse  

I I   I  

 

I I    I  I I 

  801.58  

          Reach 2 – Bridge Crossing  
           Route 38 at Upper  
           Powerhouse Headwaters       
    

X X   X  X X X    X  X  

  801.58  

 
X  Present or Potential Beneficial Use  *  MUN applies upstream of Orange Avenue (Redlands); downstream, water is excepted from MUN 
I    Intermittent Beneficial Use                           

t
  Reach 5 uses are intermittent upstream of Waterman Avenue 

+  Excepted from MUN (see text)  ³  Access prohibited in some portions by San Bernardino County Flood Control 
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Low Medium High

Low Level 1

High Level 3

Project Sediment Risk: Medium 2
Project RW Risk: Low 1

Project Combined Risk: Level 2

Combined Risk Level Matrix

Sediment Risk
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