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ATTACHMENT A 
 

1. DESCRIBE THE PROPOSED IMPROVEMENTS AND MODIFICATIONS ON 

THE STATE HIGHWAY SYSTEM 
 

A. Introduction 
 
The San Bernardino County Transportation Authority (SBCTA), in cooperation with the 
City of San Bernardino (City) and the California Department of Transportation (Caltrans) 
District 8 proposes improvements to the State Route 210 (SR-210)/Waterman Avenue 
interchange located in the City of San Bernardino, California.  Waterman Avenue becomes 
State Route 18 (SR-18) north of the interchange. 
 

B. Background 
 
SR-210 is an urban freeway that begins at Interstate 5 (I-5) in Los Angeles County and 
ends at Interstate 10 (I-10) in the City of Redlands.  Within District 8, the limits of SR-210 
are from the Los Angeles/San Bernardino County Line to I-10.  It traverses the foothill 
cities of Upland, Rancho Cucamonga, Fontana, Rialto, San Bernardino, Highland, and 
Redlands.  It is primarily a commuter route serving the residents of the Inland Empire and 
High Desert to employment centers in the Los Angeles and Pasadena area.  It also serves 
as one of the primary access routes to the San Bernardino mountains and several other 
interstate and state highways. 
 
Waterman Avenue is a north-south street that begins at Barton Road in the City of San 
Bernardino and turns into SR-18 at the SR-210 interchange.  It traverses through the 
communities/cities of Crestline, Lake Arrowhead, Running Springs, Big Bear Lake, Big 
Bear City, Lucerne Valley, Apple Valley, Victorville, and Adelanto ending in the 
community of Liano in Los Angeles County west of I-5 in the high desert.  It serves as one 
of the primary routes to the San Bernadino Mountains and has the most direct access to 
many recreational destinations. 
 
SR-210 is one of the busiest freeways in California with an Average Daily Traffic (ADT) 
of over 371,000 vehicles per day (vpd) near Pasadena transitioning to an ADT between 
162,000 and 168,000 at the SR-210/Waterman Avenue Interchange.  The ADT on SR-18 
at the interchange was 27,500 vpd.  This interchange also has a moderate amount of truck 
traffic with the latest Caltrans data indicating a 5% truck volume on SR-210.  (Source: 
Caltrans Truck traffic on California State Highway (2020-AADT Truck). 
 

C. Existing Facility  
 
Within the project limits, SR-210 is an eight-lane depressed freeway, consisting of four 
general purpose lanes in each direction. The fourth eastbound general purpose lane ends 
just east of the gore point of the SR-18 exit ramp. The fourth westbound general purpose 
lane begins east of SR-18 off-ramp and ends at the I-215 connectors. The mainline traffic 
is separated by an unpaved median with two runs of a single thrie beam. The existing 
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interchange configuration is a tight half-diamond in the eastbound direction. The eastbound 
off-ramp is a single lane at the gore point widening to two lanes (one left and one sharing 
left/through/right) at the intersection with Waterman Avenue while the eastbound on-ramp 
is a single lane for the entire length. The eastbound ramps are traffic signal controlled. The 
westbound direction is an isolated hook ramp with on and off-ramps on 30th Street, east 
and west of Waterman Avenue. The westbound off-ramp begins as a single lane at the gore 
point widening to two lanes (one left and one right) at the intersection with 30th Street. 
The westbound on-ramp has two lanes narrowing to a single lane before merging with the 
mainline. Both westbound ramp intersections are controlled by a traffic signal and neither 
entrance ramp is currently metered. 

The interchange was constructed in 1968. The overcrossing bridge (BR. No. 54-0770) is a 
two-span concrete box girder bridge with open-end abutments. It is 239’1” long and 89’ 8” 
wide. The minimum vertical clearance for the overcrossing is 15’ 5” which is less than the 
standard vertical clearance of 16’ 6”. The lane configuration on the bridge consists of two 
through lanes in each direction with a back-to-back left-turn lane. A narrow raised median 
separates the two directions of traffic. There are five-foot sidewalks on either side of the 
bridge. 

D. Proposed Improvements

The project is in the City of San Bernardino (City) at the State Route 210 (SR-
210)/Waterman Avenue Interchange in San Bernardino County.  The San Bernardino 
County Transportation Authority (SBCTA) in cooperation with the City and Caltrans is 
proposing the following improvements at the interchange.  

• Widen the eastbound (EB) on-ramp.
• Remove the existing raised median along Waterman Avenue on the Waterman 

Avenue Bridge from the south EB ramps to 30th St.
• Restripe Waterman Avenue from the south of EB ramps to 30th Street to 

accommodate dual left turns on Waterman Avenue to EB on-ramp and 
westbound (WB) 30th Street.

• Reconstruct curb and gutter at the southeast corner of Waterman/EB ramp 
intersection.

• Reconstruct curb ramps at the southeast and northeast corners of Waterman/EB 
ramp intersection and southeast and southwest corners of Waterman Ave and 
30th St.

• Modify traffic signals at the intersections of Waterman/EB ramps and 
Waterman/30th St.

• Install ramp metering system at the SR-210 EB on-ramp.

The project will widen the SR-210 EB on-ramp at Waterman Avenue interchange from one 
to two lanes and restripe the overcrossing (OC) bridge to provide two left-turn, one 
through, and one through/right-turn lane in the northbound direction and two left-turn and 
one through lane in the southbound direction. These improvements are expected to improve 
traffic flow and relieve congestion related to short left-turn lanes and the increase in traffic 
on the EB on-ramp.  The project begins at Post Mile (PM) R24.215 along SR-210 at the 
EB on-ramp and ends at PM R24.383.  It is also located on State Route 18 (SR-18) 

.-._.exp. 
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beginning at PM T6.15 and ending at PM T6.236.  (See Appendix A).  A set of roadway 
plans are attached in Appendix B.  

E. Construction Cost

The number of proposed working days for the project is 120. The construction cost for the
proposed improvements including supplemental funds, State furnished material, and a 5%
contingency is estimated to be $ 5,316,666. A detailed cost estimate is attached in
Appendix C.

2. WHY ARE THE PROPOSED IMPROVEMENTS/MODIFICATIONS NEEDED

(PURPOSE AND NEED)

A. Purpose and Need

Purpose

The purpose of the project is to al l eviate existing congestion and queues at the 
SR-210/Waterman Avenue Interchange.  The existing interchange experiences 
severe recurring congestion and queues at the EB on-ramp that extend into the Waterman 
Avenue Bridge and long queues at the left-turn lane to 30th street.  The long queues on the 
Waterman Avenue Bridge are due to short left-turn lanes and heavy turning movements. 
Need
The project is needed to address operational  deficiencies in the existing condition and 
identify required changes to improve traffic operations at the interchange.

Alternative 1: No Build

This Alternative does not propose any modifications to the interchange and will not meet 
the purpose and need of the project.

Alternative 2: Widen On-Ramp and Add Left-Turn Lanes

The project will widen the SR-210 EB on-ramp at Waterman Avenue interchange from one 
lane to two and restripe the overcrossing bridge to provide two left-turn, one through, and 
one through/right-turn lane in the northbound direction and two left-turn and one through 
lane in the southbound direction.

3. DESCRIBE THE IMPACTS ON THE STATE HIGHWAY SYSTEM DUE TO THE 
PROPOSED PROJECT

The following sections discuss the impact on drainage, operations, maintenance, 
environment, safety, and right of way of the State Highway System due to the proposed 
project:  

A. Impact on Drainage

The proposed outside widening at the EB on-ramp will impact the existing drainage inlets
located along the ramp. The existing outside side slope on the EB on-ramp is 4:1.  A
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concrete retaining wall will be constructed along the existing slope to allow the widening 
of the on-ramp.  A concrete swale will be added at the top of the retaining wall to capture 
the flow from the adjancent 2:1 slope.  
 
To address the drainage impacts from widening at the northbound on-ramp, four new inlets 
are proposed between Station 18+68.50 and Station 25+50.00 to contain the runoff within 
the outside shoulder. An 18 inch corrugated steel pipe (CSP) storm drain is proposed under 
the shoulder to connect the four new inlets to the existing 18 inches CSP culvert that crosses 
SR-210 at Station 18+68.50 and Station 26+56.50.  

 
All drainage impacts from the project will be mitigated by the proposed improvements 
included as part of the project. 
  

B. Impact on Operations 
 
The proposed ramp improvements will increase the capacity and operational efficiency of 
the interchange as two additional turning lanes will be provided on the bridge and the EB 
on-ramp will be widened to two lanes. The additional turn lanes will help accommodate 
the forecasted total increase in traffic volume, as shown in Table 1.  

 
Table 1 – Existing, Opening, and Horizon Year Intersection Total Peak Hour Volumes (Vehicle Per Hour) 

Intersection 

2022 2025 (Opening) 2045 (Horizon) 

Exist. 
No-

Build 
Build 

No-
Build 

Build 

AM PEAK 

Waterman Ave & 30th St 2380 3280 3280 3611 3611 

Waterman Ave & SR-210 EB on/off 2029 2596 2596 2858 2858 

PM PEAK 

Waterman Ave & 30th St 3007 3608 3608 3969 3969 

Waterman Ave & SR-210 EB on/off 2417 2809 2809 3092 3092 

 
Table 2 shows vehicle classification data for the interchange broken down by passenger 
cars, trucks (two, three, and four or more axles), bicycles, and pedestrians. As can be seen, 
the vast majority (over 97%) of the vehicles at the intersections consist of passenger cars, 
and a few bicycles or pedestrians were observed during the field data collection.  

 
Table 2 - Vehicle Percentage 

Intersection 
Passenger Veh  

No. (%) 

Heavy Veh 

No. (%) 

Pedestrian 

No. 

Bicycle 

No. 

AM Peak Hour 

Waterman Ave & 30th St 2356 (99.0%) 24 (1.0%) 2 1 

Waterman Ave & SR-210 EB on/off 2013 (99.0%) 16 (1.0%) 7 2 

PM Peak Hour 

Waterman Ave & 30th St 2998 (99.7%) 9 (0.3%) 0 0 

Waterman Ave & SR-210 EB on/off 2407 (99.6%) 10 (0.4%) 15 2 
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The results of the traffic analysis performed for various scenarios are summarized in Table 
3. 

 
Table 3 - Summary of Level of Service 

Intersection 

2022 2025 2045 

Existing No-Build Build No-Build Build 

LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay 

 AM Peak Hour 

Waterman Ave & 
30th St 

C 20.2 C 31.8 C 23.8 D 44.3 C 26.5 

Waterman Ave & 
SR-210 EB 

on/off 

C 23.6 D 38.4 C 27.4 E 63.8 C 20.9 

 PM Peak Hour 

Waterman Ave & 
30th St 

B 19.6 C 26.1 C 21.5 C 33.0 C 22.7 

Waterman Ave & 
SR-210 EB 

on/off 

E 68.7 F 83.4 C 32.6 F 108.8 C 26.4 

 

Existing (2022) Conditions 

For existing conditions, the EB on-ramp intersection was found to operate at a Level Of 
Service (LOS) C in the AM and a LOS E in the PM.  The storage length were found to be 
inadequate and spillover conditions were observed.   

 
Opening Year (2025) Conditions 

For opening year No Build conditions, the EB on-ramp intersection was found to operate 
at a LOS D in the AM and a LOS F in the PM.  The storage length were found to be 
inadequate and spillover conditions were observed.   
 
For opening year Build conditions,  the EB on-ramp intersection was found to be adequate 
with LOS C.  The proposed storage lengths were found to be sufficient to accommodate 
the 95th percentile queue length during both the AM and PM peak hours. 

 
Horizon Year (2045) Conditions 

For the horizon year No Build conditions, the EB on-ramp ramp intersection was found to 
deteriorate to LOS E during the AM peak hour and LOS F during the PM peak hour with 
an increase in delay.  
 
For the horizon year build conditions, the overall LOS at the EB on-ramp intersection was 
found to operate at an acceptable LOS C during the AM and PM peak hours.  
 
Transportation Management Plan (TMP) Data Sheet 

Not Required. 
 

C. Impact on Maintenance 
 
The scope of work for the project includes several maintenance-related items of work that 
are expected to reduce future preventive maintenance efforts required of Caltrans. This will 



08-SBD-18-PM - T6.15/ T6.236 

08-SBd-210-PM  R24.215/R24.383 

Permit No. 08-23-N-MC-1118 

 
 

Page | 6 

also help reduce maintenance worker exposure to performing routine maintenance at the 
interchange. The following items are included in the project scope of work:  
 

• Pavement rehabilitation (grind and overlay) of existing lane at EB on-ramp 

• Construct new lane and shoulders on EB on-ramp 

• Restripe overcrossing bridge and on-ramp to help improve visibility   

• Reconstruct curb ramps to comply with current ADA standards 

• Install new retro-reflective mast arm and ground-mounted signs 

• Reconstruct Traffic Signals at the Waterman Ave & SR-210 EB on-ramp 

• Install safety lighting 

• Construct new dikes  
  

D. Impact on Environment 
 
The project is located in a disturbed area and based on the scope of work, the project has 
no possibility of any significant impacts on the environment. To assess potential impacts 
to the environment, the following technical studies were prepared for the project: 
 

• Aerially Deposited Lead (ADL) Investigation Report  
• Air Quality Technical Memorandum  
• Natural Environment Study-Minimal Impacts  
• Historical Resources Compliance Report  
• Paleontological Identification Report/Paleontological Evaluation Report  
• Phase I Environmental Site Assessment Report  
• Traffic Operations Analysis Report (Date of Approval: February 2023) 

 

Environmental Compliance 

SBCTA is the lead agency under the California Environmental Quality Act (CEQA). 
 
The CEQA Categorical Exemption (CE)  for the project was completed in July 25, 2023 
and is attached as Appendix E.  Since there is no federal nexus nor are there any federal 
funds proposed, compliance to National Environmental Policy Act (NEPA) is not required. 
 

E. Collision Analysis 
 
An analysis was performed using collision data provided by Caltrans to assess the collision 
rates.  The Traffic Accident Surveillance and Analysis System (TASAS) – Transportation 
System Network (TSN) Table B data for the eastbound SR-210/Waterman Avenue ramp 
intersection, and Waterman Avenue /30th Street Intersection for the period from July 1, 
2020, to June 30, 2023, are presented in Table 4 below: 
 

Table 4 - Summary of Actual and Average Accident Rates from 7/1/2020 to 6/30/2023 

TASAS – TSN Selective ACCIDENT RATE CALCULATION (Table B) 

Location 

Actual 
(Per Million Vehicles) 

Average 
(Per Million Vehicles) 

Fatal Fatal+Injury Total Fatal Fatal+Injury Total 

Waterman Ave & 30th St 0.00 0.05 0.18 0.002 0.16 0.33 

Waterman Ave & SR-210 EB on/off 0.00 0.02 0.02 0.002 0.16 0.33 
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One collisions was reported at the intersection of eastbound SR-210/Waterman Avenue 
ramp intersection and a total of 7 collisions at the intersection of Waterman Avenue/30th 
Street. The fatal, fatal plus injury, and total actual crash rates were found to be below the 
average collision rates for similar facilities statewide.  
 
Table 5 shows the type of collisions at each intersection. At Waterman Avenue /30th Street 
intersection, the types of collisions included rear-end (1), hit object (1), sideswipe (1), 
head-on (2), broadside (1), and overturn (1). Rear-end collision type was reported at 
eastbound SR-210/Waterman/ ramp intersection. 
 

Table 5 - Type of Collision 

Head-On Sideswipe Rear-End Broadside 
Hit-

Object 
Overturn 

Auto-
ped 

Other 
Not 

Stated 

Waterman Ave & 30th St 

2 1 1 1 1 1 0 0 0 

Waterman Ave & SR-210 EB on/off 

0 0 1 0 0 0 0 0 0 

 
Table 6 shows the Primary Collision Factor (PCF) of the collisions. PCF at Waterman/30th 
Street intersection consisted of Improper Turn (3), Speeding (1), and Other Violations (3). 
The only PCF at eastbound SR-210/Waterman ramp intersection is Speeding (1). 
 

Table 6 - Primary Collision Factor 
HBD FTC FTY IT ESS OV ID OTD UNK FA NS 

Waterman Ave & 30th St 

0 0 0 3 1 3 0 0 0 0 0 

Waterman Ave & SR-210 EB on/off 

0 0 0 0 1 0 0 0 0 0 0 

 

HBD = Influence of Alcohol OV = Other Violation  NS = Not Stated 

ESS = Speeding  FA = Fell Asleep  IT = Improper Turn 

UNK = Unknown  FTY = Failure To Yield OTD =Other Than Driver 

FTC = Following To Close ID = Improper Driving   

The Collision Analysis indicated that the actual collision rates are well below the statewide 
average for similar facilities. The scope of work for the project includes the following 
safety related items of work that are expected to further enhance safety at the interchange: 

 

• Widen SR-210/Waterman Avenue eastbound on-ramp from one to two lanes and 
install ramp meters.     

• Increase the storage length on the NB and SB left turn lanes.  

• Restripe Waterman Avenue to provide two left-turn, one through, and one 
through/right turn lane in the NB direction and two left-turn and one through lane 
in the SB direction. 

• Upgrade existing curb ramps in the project area to current Americans with 
Disabilities Act (ADA) standards.  
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F. Impact on Roadway Geometrics

Truck Turning Template 

A Truck turning template for both intersections has been prepared and is attached as 

Appendix D.  

Stormwater Data Report 

A Stormwater Data Report has been prepared for the project and is attached as Appendix I. The 
total disturbed area (DSA) for this project is 0.70 Acres.  Construction site BMPs will be used on 
this project and are described on pages 5-7 of the report.  The permanent BMPs are described 
beginning on page 8.  A 402 NPDES Certification is not expected for this project.

Multi-Modal Features 

There are existing sidewalks on both sides of the Waterman Avenue and the overcrossing bridge.  

There are eight existing curb ramps within the project limits (four at each intersection). 
However, some of these curb ramps do not meet current ADA standards. All nonstandard curb 
ramps are proposed to be upgraded to current standards as part of the project.  

There are currently no bike lanes on either side of Waterman Avenue including the bridge. Per the 
City of San Bernardino General Plan, Waterman Avenue is designated as a Class III bicycle route 

with no delineated bike lanes. Therefore, no bike lanes are proposed as part of the project.  

G. Impact on Right-of-Way and Utilities

The project will not have any impact on the right of way as no new right-of-way is required
to make any of the improvements proposed as part of the project. The following utilities
are located within the project area:

• 6-inch Southern California Gas (SCG) line crossing SR-210 at the Waterman
Avenue bridge

• Frontier fiber optic line

• Frontier telephone line

• 30 inch San Bernardino Muncipal Water District line

• 16 inch San Bernardino Muncipal Water District line

• 16 inch San Bernardino Muncipal Water District line

• MCI overhead cable

• SCE overhead electric line

None of the other existing utilities are in conflict with the project and will be protected in 
place. There are no railroads within the project limits. 
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4. SIGNALIZATION OF INTERSECTIONS SIGNALIZATION INVOLVED

The project will modify the traffic signal at the EB SR-210/Waterman Avenue ramp 
intersection eliminating the traffic signal in the median and adding a new mast arm to 
accommodate the proposed lane additions on Waterman Avenue and  the on-ramp. In 
addition, the traffic signal at Waterman/30th Street will also be modified.  

5. PROJECT COMPLIANT WITH ALL APPLICABLE CALTRANS DESIGN

STANDARDS

The project has the following existing or proposed delegated boldface or underlined design 
nonstandards features: 

1. 11-foot lane width on Waterman Avenue across the bridge (boldface, new)
2. 1-foot, 2-foot and 3-6 foot shoulder on the bridge (boldface, new)
3. 15-foot 5-inch existing vertical clearance at the Waterman Avenue Overcrossing

(boldface, existing)
4. Corner sight distance (underlined, new)
5. Horizontal clearance to a fixed object (underlined, new)

The EB on-ramp is in a constraint area and will require the construction of a retaining 
wall to add an additional lane and avoid right of way acquisition that would impact a 
local road and private properties.  The available right of way width was maximized to 
be able to construct a standard 10-foot shoulder on the right side next to the retaining 
wall and a 2-foot shoulder is used on the left side of the on-ramp.  Table 302.1 of the 
Highway Design Manual allows the use of a 2-foot inside shoulder width if a restrictive 
condition exists.  A meeting was held with Sergio Avila (District Design Liaison) on 
June 24, 2024, and he concurred that a restrictive condition exists at this location and a 
2-foot shoulder can be used.  

A Design Standard Decision Document (DSDD) has been prepared to justify the existing 
and proposed nonstandard features.  The DSDD was approved by Caltrans on 
09/10/2024.  The signature page of the DSDD is attached as Appendix H. 

APPENDICES 

Appendix A Project Location Map 

Appendix B Contract Plans (Title Sheet, Typical Sections, Layouts, and Profiles) 

Appendix C Cost Estimate 

Appendix D Truck Turn Template 

Appendix E CEQA Categorical Exemption 

Appendix F Notice Of Exemption (NOE) 

Appendix G Temporary Water Pollution Control Plan 

Appendix H Design Standard Decision Document (Signature Page) 

Appendix I Storm Water Data Report 
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Project Location Map 
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Contract Plans 

(Title Sheet, Typical Sections, Layouts, and Profiles) 
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APPENDIX C 

 

Cost Estimate 
 

 



Date Printed: 6/27/2024

Project No.: 08-23-N-MC-1118

EA No.: N/A

Prepared By: JLC

Item 

No.
Item Code Contract Roadway Item Unit  Quantity  Unit Cost  Amount* 

1 070030 LEAD COMPLIANCE PLAN LS                  1 5,000.00$      4,500.00$         
2 080050 PROGRESS SCHEDULE (CRITICAL PATH METHOD) LS                  1 5,000.00$      4,500.00$         
3 090105 TIME-RELATED OVERHEAD (LS) WD              200 2,144.71$      428,942.40$     
4 090205 DISPUTE RESOLUTION BOARD ON-SITE MEETING EA                  3 6,000.00$      16,200.00$       
5 090210 HOURLY OFF-SITE DISPUTE-RESOLUTION-BOARD-RELATED TASKS HR                20 200.00$         3,600.00$         
6 010746 6" PLASTIC PIPE (DRAIN) LF                12 210.00$         2,268.00$         
7 100100 DEVELOP WATER SUPPLY LS                  1 30,000.00$    27,000.00$       
8 120090 CONSTRUCTION AREA SIGNS LS                  1 5,000.00$      4,500.00$         
9 120100 TRAFFIC CONTROL SYSTEM LS                  1 50,000.00$    45,000.00$       
10 120120 TYPE III BARRICADE EA                13 190.00$         2,223.00$         
11 120198 PLASTIC DRUMS EA              119 110.00$         11,781.00$       
12 120320 TEMPORARY BARRIER SYSTEM LF           1,970 33.00$           58,509.00$       
13 129100 TEMPORARY CRASH CUSHION MODULE EA                  2 757.00$         1,362.60$         
14 130100 JOB SITE MANAGEMENT LS                  1 55,000.00$    49,500.00$       
15 130201 WATER POLLUTION CONTROL PROGRAM LS                  1 1,700.00$      1,530.00$         
16 130500 TEMPORARY EROSION CONTROL BLANKET SQYD           1,160 4.70$             4,906.80$         
17 130620 TEMPORARY DRAINAGE INLET PROTECTION EA                10 240.00$         2,160.00$         
18 130640 TEMPORARY FIBER ROLL LF           1,415 6.00$             7,641.00$         
19 130680 TEMPORARY SILT FENCE LF           1,772 6.00$             9,568.80$         
20 130710 TEMPORARY CONSTRUCTION ENTRANCE EA                  2 3,000.00$      5,400.00$         
21 130900 TEMPORARY CONCRETE WASHOUT LS                  1 3,000.00$      2,700.00$         
22 140003 ASBESTOS COMPLIANCE PLAN LS                  1 5,000.00$      4,500.00$         

23
141103

REMOVE YELLOW THERMOPLASTIC TRAFFIC STRIPE (HAZARDOUS 

WASTE)
LF              930 1.50$             1,255.50$         

24 146002 CONTRACTOR-SUPPLIED BIOLOGIST (LS) LS                  1 25,000.00$    22,500.00$       
25 170103 CLEARING AND GRUBBING (LS) LS                  1 75,000.00$    67,500.00$       
26 180106 DUST PALLIATIVE LS                  1 5,000.00$      4,500.00$         
27 190101 ROADWAY EXCAVATION CY           3,050 35.00$           96,075.00$       
28 190185 SHOULDER BACKING TON                  5 45.00$           202.50$            
29 192037 F STRUCTURE EXCAVATION (RETAINING WALL) CY           5,032 130.00$         588,744.00$     
30 193013 F STRUCTURE BACKFILL (RETAINING WALL) CY           3,808 135.00$         462,672.00$     
31 202006 SOIL AMENDMENT CY                68 85.00$           5,202.00$         
32 202038 PACKET FERTILIZER EA              132 3.00$             356.40$            
33 204096 MAINTAIN EXISTING LANDSCAPED AREA LS                  1 12,000.00$    10,800.00$       
34 204006 PLANT (GROUP F) EA              197 54.00$           9,574.20$         
35 204011 PLANT (GROUP K) EA                21 660.00$         12,474.00$       
36 204038 PLANT (GROUP U) EA                  9 210.00$         1,701.00$         
37 204099 PLANT ESTABLISHMENT WORK (6-MONTHS) LS                  1 20,000.00$    18,000.00$       
38 205035 WOOD MULCH 2" (14,500 SQFT) CY              149 60.00$           8,046.00$         
39 205029A GRAVEL MULCH  TYPE  1 (4"-6") - GOLD - 6" DEPTH SQFT           2,108 5.00$             9,486.00$         
40 206400 CHECK AND TEST EXISTING IRRIGATION FACILITIES LS                  1 1,500.00$      1,350.00$         
41 206559 CONTROL AND NEUTRAL CONDUCTORS (ARMOR-CLAD) LS                  1 17,500.00$    15,750.00$       
42 206562 1" REMOTE CONTROL VALVE EA                  3 775.00$         2,092.50$         
43 206564 1 1/2" REMOTE CONTROL VALVE EA                  7 755.00$         4,756.50$         
44 206569A 4" ELECTRIC REMOVE CONTROL VALVE (MASTER) EA                  1 2,250.00$      2,025.00$         
45 208442 FLOW SENSOR EA                  1 1,750.00$      1,575.00$         
46 208445 TREE WELL SPRINKLER ASSEMBLY EA                61 160.00$         8,784.00$         
47 208446 RISER SPRINKLER ASSEMBLY (GEAR DRIVEN) EA                70 80.00$           5,040.00$         
48 208590 6" GATE VALVE EA                  1 3,500.00$      3,150.00$         
49 208594 F 3/4" PLASTIC PIPE (SCHEDULE 40) (SUPPLY LINE) LF           1,900 6.00$             10,260.00$       
50 208595 F 1" PLASTIC PIPE (SCHEDULE 40) (SUPPLY LINE) LF              525 7.50$             3,543.75$         
51 208597 F 1 1/2" PLASTIC PIPE (SCHEDULE 40) (SUPPLY LINE) LF              440 9.00$             3,564.00$         
52 208598 2" PLASTIC PIPE (SCHEDULE 40) (SUPPLY LINE) LF              400 10.50$           3,780.00$         
53 208602 F 6" PLASTIC PIPE (SCHEDULE 40) (SUPPLY LINE) LF              710 25.00$           15,975.00$       
54 208683 BALL VALVE EA                  4 400.00$         1,440.00$         
55 208762 12" CORRUGATED STEEL PIPE CONDUIT (.064" THICK) LF                20 350.00$         6,300.00$         
56 260203 CLASS 2 AGGREGATE BASE (CY) CY              480 85.00$           36,720.00$       
57 390100 PRIME COAT TON                  4 1,200.00$      4,320.00$         
58 390132 HOT MIX ASPHALT (TYPE A) TON              667 135.00$         81,040.50$       
59 390137 RUBBERIZED HOT MIX ASPHALT (GAP GRADED) TON              267 150.00$         36,045.00$       
60 397005 TACK COAT TON                  5 800.00$         3,600.00$         
61 398099 REMOVE ASPHALT CONCRETE DIKE LF           1,034 15.00$           13,959.00$       
62 398300 REMOVE BASE AND SURFACING CY              315 200.00$         56,700.00$       
63 394090 PLACE HOT MIX ASPHALT (MISCELLANEOUS AREA) SQYD                35 150.00$         4,725.00$         
64 398200 COLD PLANE ASPHALT CONCRETE PAVEMENT SQYD 3,016 15.00$           40,716.00$       
65 510060 F STRUCTURAL CONCRETE, RETAINING WALL CY 1,144 800.00$         823,680.00$     
66 510094 F STRUCTURAL CONCRETE, DRAINAGE INLET CY 6 4,240.00$      22,896.00$       
67 510501 MINOR CONCRETE (VEGETATION CONTROL) CY 3 700.00$         1,890.00$         
68 510526 MINOR CONCRETE (BACKFILL) CY 14 625.00$         7,875.00$         
69 520103 F BAR REINFORCING STEEL (RETAINING WALL) LB 111,045 1.50$             149,910.75$     
70 600039 REFINISH BRIDGE DECK SQFT 1,460 50.00$           65,700.00$       
71 600114 BRIDGE REMOVAL (PORTION) LS 1 50,000.00$    45,000.00$       

San Bernardino County Transportation Authority

SR-210/Waterman Avenue Cost Estimate

Engineer's Estimate of Probable Construction Cost

1 of 2



Item 

No.
Item Code Contract Roadway Item Unit  Quantity  Unit Cost  Amount* 

72 620301 DPP INFILTRATION AREA (ROCK INFILL) CY 39 175.00$         6,142.50$         
73 650014 18" REINFORCED CONCRETE PIPE LF 405 220.00$         80,190.00$       
74 666916 ANNUAL CONSTRUCTION GENERAL PERMIT FEES EA 1 1,025.00$      922.50$            
75 681132 GEOCOMPOSITE DRAIN SQFT 6,271 15.00$           84,658.50$       
76 703233 GRATED LINE DRAIN LF 50 350.00$         15,750.00$       
77 710262 CAP INLET EA 1 2,815.00$      2,533.50$         
78 723095 ROCK SLOPE PROTECTION (20 LB, CLASS I, METHOD B) (CY) CY 3 415.00$         1,120.50$         
79 729011 ROCK SLOPE PROTECTION FABRIC (CLASS 8) SQYD 12 210.00$         2,268.00$         
80 730040 MINOR CONCRETE (GUTTER) (LF) LF 838 30.00$           22,626.00$       
81 730070 DETECTABLE WARNING SURFACE SQFT 154 25.00$           3,465.00$         
82 731509 MINOR CONCRETE (CONCRETE MOW STRIP CY 4 750.00$         2,700.00$         
83 731627 MINOR CONCRETE (CURB, SIDEWALK AND CURB RAMP) CY 45 550.00$         22,275.00$       
84 731710 REMOVE CONCRETE CURB (LF) LF 845 30.00$           22,815.00$       
85 731820 REMOVE CONCRETE (SIDEWALK AND DRIVEWAY) CY 145 130.00$         16,965.00$       
86 731840 REMOVE CONCRETE (CURB AND GUTTER) LF 280 25.00$           6,300.00$         
87 750001 F MISCELLANEOUS IRON AND STEEL LB 1,630 6.50$             9,535.50$         
88 803050 REMOVE CHAIN LINK FENCE LF 88 20.00$           1,584.00$         
89 810120 REMOVE PAVEMENT MARKER EA 120 2.50$             270.00$            
90 810190 GUARD RAILING DELINEATOR EA 20 95.00$           1,710.00$         
91 810230 PAVEMENT MARKER (RETROREFLECTIVE) EA 145 6.50$             848.25$            
92 820113 TREATMENT BEST MANAGEMENT PRACTICE MARKER EA 4 250.00$         900.00$            
93 820250 REMOVE ROADSIDE SIGN EA 17 212.00$         3,243.60$         
94 820750 FURNISH SINGLE SHEET ALUMINUM SIGN (0.063"-UNFRAMED) SQFT 73 23.00$           1,511.10$         
95 820760 FURNISH SINGLE SHEET ALUMINUM SIGN (0.080"-UNFRAMED) SQFT 20 22.50$           405.00$            
96 820780 FURNISH SINGLE SHEET ALUMINUM SIGN (0.063"-FRAMED) SQFT 23 34.00$           703.80$            
97 820840 ROADSIDE SIGN - ONE POST EA 6 570.00$         3,078.00$         
98 820860 INSTALL SIGN (STRAP AND SADDLE BRACKET METHOD) EA 1 215.00$         193.50$            
99 832006 MIDWEST GUARDRAIL SYSTEM (STEEL POST) LF 150 50.00$           6,750.00$         

100 839521 F CABLE RAILING LF 838 50.00$           37,710.00$       
101 839543 TRANSITION RAILING (TYPE WB-31) EA 1 400.00$         360.00$            
102 839578 END CAP (TYPE TC) EA 1 4,000.00$      3,600.00$         
103 839584 ALTERNATIVE IN-LINE TERMINAL SYSTEM EA 1 4,000.00$      3,600.00$         
104 839643 CONCRETE BARRIER (TYPE 60MD) LF 838 100.00$         75,420.00$       

105 840516

THERMOPLASTIC PAVEMENT MARKING (ENHANCED WET NIGHT 

VISIBILITY)
SQFT 1,460 12.00$           15,768.00$       

106 846007 6" THERMOPLASTIC TRAFFIC STRIPE (ENHANCED WET NIGHT LF 5,070 1.50$             6,844.50$         
107 846009 8" THERMOPLASTIC TRAFFIC STRIPE (ENHANCED WET NIGHT LF 850 2.00$             1,530.00$         
108 846030 REMOVE THERMOPLASTIC TRAFFIC STRIPE LF 3,110 1.00$             2,799.00$         
109 846035 REMOVE THERMOPLASTIC PAVEMENT MARKING SQFT 810 4.00$             2,916.00$         
110 870510 RAMP METERING SYSTEM LS 1 141,000.00$  126,900.00$     

111 872133

MODIFYING SIGNAL AND LIGHTING SYSTEMS (WATERMAN AVE./EB 

RAMPS)

LS
1 126,000.00$  113,400.00$     

112 872133 MODIFYING SIGNAL AND LIGHTING SYSTEMS (WATERMAN AVE./30TH LS 1 120,000.00$  108,000.00$     
113 999990 MOBILIZATION LS 1 421,385.60$  421,385.60$     

Contract Roadway Items Subtotal 4,743,241.55$  

Item 

No.
Item Code Supplemental Work Unit Quantity Unit Cost

114 066070 MAINTAIN TRAFFIC LS 1 10,000.00$    10,000.00$       
115 066595 WATER POLLUTION CONTROL MAINTENANCE SHARING LS 1 5,000.00$      5,000.00$         
116 066596 ADDITIONAL WATER POLLUTION CONTROL LS 1 5,000.00$      5,000.00$         
117 066597 STORM WATER SAMPLING AND ANALYSIS LS 1 5,000.00$      5,000.00$         
118 66208 REPAIR EXISTING IRRIGATION SYSTEM      LS 1 5,000.00$      5,000.00$         
119 066610 PARTNERING LS 1 12,000.00$    12,000.00$       
120 66670 PAYMENT ADJUSTMENTS FOR PRICE INDEX FLUCTUATIONS LS 1 5,000.00$      5,000.00$         
121 66860 MAINTAIN EXISTING ELECTRICAL SYSTEM LS 1 5,000.00$      5,000.00$         
122 66921 DISPUTE RESOLUTION ADVISOR LS 1 4,000.00$      4,000.00$         
123 066940A GRAFFITI REMOVAL LS 1 5,000.00$      5,000.00$         

Supplemental Work Subtotal 61,000.00$       

Item 

No.
Item Code Agency Furnished Material and Expenses Unit Quantity Unit Cost

124 066062 COZEEP CONTRACT LS 1 25,000.00$    25,000.00$       
125 066063 TRANSPORTATION MANAGEMENT PLAN - PUBLIC INFORMATION LS 1 1,000.00$      1,000.00$         
126 066310 MODULE TRAFFIC CONTROL SYSTEM, MODEL 2070E LS 1 2,500.00$      2,500.00$         
127 066331 CABINET TRAFFIC CONTROL MODEL 332LS CABINET LS 1 7,400.00$      7,400.00$         
128 066348 BATTERY BACK UP SYSTEM MODEL GT-BBS GREEN TECHNOLOGY LS 1 1,200.00$      1,200.00$         
129 066916 ANNUAL CONSTRUCTION GENERAL PERMIT FEE EA 1 1,000.00$      1,000.00$         

Agency Furnished Material and Expenses Subtotal 38,100.00$       
Contract Roadway Items Subtotal 4,743,241.55$  
Supplemental Work Subtotal 61,000.00$       
State Furnished Material and Expenses Subtotal 38,100.00$       

Total 4,842,341.55$  

Contingency 10% 474,324.15$     

Grand Total  $ 5,316,665.70 
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FORM 201 – CEQA EXEMPTION DETERMINATION FORM 

Project Title: State Route (SR-) 210/Waterman Avenue Interchange 
Improvement Project 

SBCTA X SBCOG ☐

Project Location: Waterman Avenue at SR-210 (Postmile R24.22), Eastbound On-Ramp 

Project Description: 

The San Bernardino County Transportation Authority (SBCTA), in cooperation with the City of 
San Bernardino, proposes to improve the State Route 210 (SR-210) and Waterman Avenue 
Interchange in the City of San Bernardino (Project). The Project  will add two southbound left 
turn lanes on Waterman Avenue to the eastbound on-ramp. The Project will also widen the 
eastbound on-ramp by adding an approximately 700 foot auxiliary lane to receive vehicles and 
allow safe weaving between vehicles from both left turn lanes. The additional auxiliary lane will 
converge with the existing lane into one lane prior to merging with the mainline. The Project 
will construct a retaining wall adjacent to the eastbound on-ramp, remove the raised median 
curb on the Waterman Avenue Bridge, and lanes will also be re-striped at the Waterman 
Avenue and East 30th Street intersection to allow for two left-turn lanes in the northbound 
direction. The proposed improvements will not  result in expansion of use or capacity of the 
existing interchange facility.

Project Background: 

The purpose of the Project is to alleviate congestion at the SR-210/Waterman Avenue 
Interchange. The existing interchange experiences congestion due to queues of vehicles 
turning left to the eastbound on-ramp that extend and impair the through lanes on the 
Waterman Avenue bridge. This is due to a short left-turn lane and heavy turning movements 
during the peak period. The Project will improve local traffic operations along Waterman 
Avenue and facilitate freeway access. 

SBCTA CEQA Determination 

Based on an examination of the proposed action and supporting information, the Project is: 
☐ Exempt by Statute. (PRC 21080[b]; 14 CCR 15260 et seq.)

☐ Categorically Exempt. Class (PRC 21084; 14 CCR 15300 et seq.) Based on an examination of this
proposal and supporting information, the following statements are true and exceptions do not apply:
• If this project falls within exempt class 3, 4, 5, 6 or 11, it does not impact an environmental resource of hazardous or critical

concern where designated, precisely mapped, and officially adopted pursuant to law.
• There will not be a significant cumulative effect by this project and successive projects of the same type in the same place, over

time.
• There is not a reasonable possibility that the project will have a significant effect on the environment due to unusual

circumstances.
• This project does not damage a scenic resource within an officially designated state scenic highway.
• This project is not located on a site included on any list compiled pursuant to Govt. Code § 65962.5 -Cortese List.
• This project does not cause a substantial adverse change in the significance of a historical resource.

☐ Exempt by Common Sense Exemption. [This project does not fall within an exempt class, but it can
be seen with certainty that there is no possibility that the activity may have a significant effect on the
environment (14 CCR 15061[b][3].)

Approval 

Recommended for Approval Date Approved by Department Director Date 

Approval as to Form Date 

Reference additional information, as appropriate on continuation sheet (e.g., CE checklist, additional studies and design conditions). 

X

7/25/2023

July 25, 2023
7/24/2023
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CEQA EXEMPTION DETERMINATION FORM – Continuation Sheet Page 2 
Project Title: State Route (SR-) 210/Waterman Avenue Interchange Improvement Project 
Additional Information/Environmental Commitments: 

The following technical documents were prepared to assess if there are any potential significant impacts as 
defined under the California Environmental Quality Act (CEQA):  

• Aerially Deposited Lead (ADL) Investigation Report (Date of Approval: June 2023)
• Air Quality Technical Memorandum (Date of Approval: April 2023)
• Natural Environment Study-Minimal Impacts (Date of Approval: April 2023)
• Historical Resources Compliance Report (Date of Approval: April 2023)
• Paleontological Identification Report/Paleontological Evaluation Report (Date of Approval: April 2023)
• Phase I Environmental Site Assessment Report (Date of Approval: April 2023)
• Traffic Operations Analysis Report (Date of Approval: February 2023)

Based on all the technical analyses performed on the proposed action, SBCTA is making the determination 
that the Project will not have a significant impact on the environment. The results of the analyses are 
summarized below.

Air Quality 
The proposed Project has no federal nexus and therefore is exempt from the requirement to demonstrate 
transportation conformity. No interagency consultation is required. 

Results of the criteria pollutant emissions calculations demonstrate that construction-related daily emissions 
for the criteria and precursor pollutants will be below South Coast Air Quality Management District (SCAQMD) 
significance thresholds for all criteria pollutants. The construction-related effect on air quality is short term in 
duration and will not result in long-term adverse conditions. Standard best management practices will be 
implemented to minimize construction-related air quality emissions. 

Sensitive receptors are approximately 50 feet from the Project site. However, localized diesel particular 
matter (DPM) emissions will be less than the SCAQMD thresholds. The very low level of PM2.5 emissions 
coupled with the short-term duration of construction activity will result in an overall low level of DPM 
concentrations in the Project area. Furthermore, compliance with the CARB airborne toxic control measures 
anti-idling measure, which limits idling to no more than five (5) minutes at any location for diesel-fueled 
commercial vehicles, further minimized DPM emissions in the Project area. Sensitive receptors will be 
exposed to emissions below thresholds. 

No geologic features that are normally associated with naturally occurring asbestos (i.e., serpentine rock or 
ultramafic rock near fault zones) are present in or near the Project area. Therefore, the impact from naturally 
occurring asbestos during Project construction will be minimal to none. 

The purpose of the Project is to improve traffic operations and local circulation at the SR-210/Waterman 
Avenue. The Project improvements will not change the local traffic volumes or regional vehicle miles traveled. 
Therefore, the improvements will not increase operational-related GHG emissions within the Project area. 

Minimization measures shall be implemented as standard best management practices. Based on the 
evaluations conducted, in conjunction with the referenced measures being implemented, the proposed 
Project has no potential to result in significant impacts related to air quality. 

Biological Resources 
A survey of the Biological Study Area (BSA) for the potential presence of special-status plant and animal 
species and associated habitat was conducted on December 22, 2022. Based on the field survey, the Project 
will have no effect on federally-listed species or on any designated critical habitat. Section 7 consultation with 
U.S. Fish and Wildlife Service will not be required for this Project. In addition, and based on the field survey 
and lack of suitable habitat within the Project area, the Project will have “no take” of State-listed species as 
threatened, endangered, or candidate for endangered under Section 2081 of the California Fish and Game 
Code. Furthermore, no National Marine Fisheries Service (NMFS) resources occur within the BSA, including 
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mapped critical habitat as designated by NMFS; therefore, no NMFS resources will be affected by Project 
activities. No species permits are required. 

Project-related work will not take place within any potentially jurisdictional drainage feature; therefore, no 
jurisdictional waters permits are required. 

Minimization measures will be implemented to minimize the spread and importation of nonnative plant 
material and to ensure the Project does not result in impacts to nesting birds, respectively. 

Based on the evaluations conducted, in conjunction with the above-referenced measures being implemented, 
the proposed Project has no potential to result in significant impacts related to biological resources or 
jurisdictional waters. 

Cultural Resources 
Records obtained from the Eastern Information Center (EIC) of the California Historical Resources Information 
System did not identify any previously recorded cultural resources within the Project Area Limits (PAL). In 
addition, the archaeological field survey conducted for the Project did not identify any prehistoric or 
historical-era resources over 50 years old within the PAL. 

The Route 18/210 Separation (Bridge No. 54-0770) was previously determined not eligible for inclusion in the 
National Register of Historic Places and/or not eligible for registration as California Historical Landmarks and 
those determinations remain valid. 

Deep excavations proposed for the Project (such as the retaining wall) will occur within previously 
constructed artificial slope because there is an approximately 20-foot elevation difference between the 
surrounding neighborhood and the pavement of the below-grade SR-210. The excavation proposed for the 
Project will occur within this artificial slope; therefore, the potential to impact cultural resources is 
determined to be low. 

A Finding of No State-owned Historical Resources Affected is appropriate for this undertaking because there 
are no State-owned historical resources within the PAL. It has also been determined that there are No 
Historical Resources within the PAL. 

Minimization measures will be implemented to avoid impacts to cultural resources. 

Based on the evaluations conducted, the proposed Project has no potential to result in significant impacts to 
cultural resources. 

Hazardous Materials 
The Phase I Environmental Site Assessment (ESA) prepared for the proposed Project revealed no Recognized 
Environmental Conditions (REC) associated with the Project. However, the Phase I ESA recommends sampling 
be conducted prior to demolition to determine whether asbestos is present in the concrete center median. In 
addition, the Phase I ESA recommends further evaluation for potential presence of aerially deposited lead 
(ADL) in shallow soils in unpaved portions of the Project area. 

Minimization measures will be implemented as best management practices to avoid hazardous materials 
related impacts. 

Based on the evaluations conducted, in conjunction with the above-referenced measures being implemented, 
the proposed Project has no potential to result in significant impacts related to hazardous materials/waste. 

Paleontological Resources 
Geologic mapping of the region indicates that most of the Project area is underlain by recent alluvial surficial 
deposits of Holocene age. Below the Holocene deposits are potentially Pleistocene alluvial 
deposits that are approximately 1.8 million years to approximately 11,000 years old. Older alluvium 
has been found to be fossiliferous in the local area and have yielded paleontological resources. However, the 
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proposed Project is not expected to impact any surface or subsurface native in situ sediments because Project 
construction activities will be limited to areas of disturbance from the original construction of the existing 
freeway facilities. Standard best practices will be used during construction such as workers environmental 
awareness training and procedures will be outlined in the unlikely event that paleontological resources are 
uncovered during construction-related excavation activities. 

Minimization measure will be implemented to address unforeseen discovery of paleontological resources 
should they be unearthed during construction. 

Based on the evaluations conducted, the proposed Project has no potential to result in significant impacts 
related to paleontological resources. 

Traffic 
The traffic operations analysis was conducted for Existing (2022) Conditions and for the Project alternatives 
including the No Build Alternative under both Opening Year (2025) and Horizon Year (2045). Key findings of 
the Project’s Traffic Operations Analysis Report include the following: 

• For Existing (2022) Conditions, the intersection of eastbound SR-210/Waterman Avenue was found to
operate at level of service (LOS) C and E during the AM and PM peak hours respectively. The intersection
of Waterman Avenue/30th Street was found to operate at a satisfactory LOS C or better. The queue
analysis indicated that except for the eastbound and southbound left-turn at SR-210/Waterman Avenue
ramp intersection, the storage length for the other turning movements were found to be adequate.

• For Opening Year (2025) no-build conditions, the intersection of eastbound SR-210/Waterman Avenue
was found to operate at LOS C and F during the AM and PM peak hours, respectively. The queue analysis
indicated that except for the eastbound and southbound left turn at SR-210/Waterman Avenue ramp
intersection, the storage length for the other turning movements were found to be adequate.

• For Horizon Year (2045) no-build conditions, Waterman Avenue & Eastbound SR-210 ramp intersection
was found to approach capacity with a LOS E during the AM peak hour and failed with LOS F during the
PM peak hour. The intersection of Waterman Avenue and 30th Street operated satisfactorily during
both AM and PM peak hours with LOS D and C respectively. The queue length for most of the turning
movements at both intersections were longer than the existing storage length.

Because the Project is an operational improvement which will only add left turn lanes and an approximately 
700-foot aux lane on eastbound on-ramp to SR-210 from Waterman Avenue, the Project will not likely lead 
to a measurable and substantial increase in vehicle miles traveled (VMT). For these reasons, a VMT analysis 
is not necessary. 

Based on the analyses conducted, the proposed Project has no potential to result in significant impacts 
related to traffic. 

Enclosures: 

• Attachment 1 – Project Improvements
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Attachment 1 – Project Improvements 
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   Temporary Water Pollution Control Plan
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Storm Water Data Report 
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(08-SBd-210,18), (PM R24.2/R24.4, T6.1/T6.3) SWDR – Long Form 
(Caltrans Permit No. 08-23-N-MC-1118) (August 2024) 

PPDG July 2023 2 of 11 

1. Project Description 

In January 2022, San Bernardino County Transportation Authority (SBCTA) entered into an 
agreement with the City of San Bernardino (City) to initiate the State Route 210 (SR 210) at 
Waterman Avenue Interchange Project (Project). The project is comprised of the following major 
facilities: 

- Eastbound SR 210 entrance ramp widening, 

- Retaining wall, and 

- Sidewalk and ADA ramps 

The Project will improve traffic operations and local circulation at the SR 210/Waterman Avenue 
intersection with East 30th Street and the eastbound SR 210 entrance ramp. The eastbound on-
ramp will be widened to two lanes and will include a retaining wall. The bridge will be striped to 
provide dual northbound and southbound left-turn lanes at the intersection. 

 

Total disturbed soil area: DSA= 0.70 Acres 

Total disturbed soil area Total disturbed soil area (DSA) was determined by delineating areas of 
work in project master files or CAD.  DSA includes areas for roadside clearing and grubbing, new 
pavement, grading, guardrail, retaining wall, dike, curbs, ADA ramps, drainage, and construction 
of BMPs triggered by the project. 

 

New impervious surface 

Net New Impervious: NNI = 0.33 ac (14,400 sq.ft), where NIS = NNI+RIS 

Replaced impervious surface: RIS= 0.11 ac (4,778 sq.ft) 

New impervious surface is calculated as the sum of net new impervious (NNI) area, replaced 
impervious surface (RIS), and any additional treatment area (ATA) of existing BMPs.  It has been 
determined that there are no existing BMPs within the project limits, therefore, ATA equals zero. 

Net New Impervious (NNI) was computed based on the project’s roadway plans.  It comprises 
the additional surface caused by the widening.  The area of NNI, 0.33 ac (14,400 sq.ft) was 
found by delineating the new surface in CAD. 

Replace impervious surface (RIS) would be computed based on the difference between the 
depth of existing pavement sections found in as-builts and the depth of the new or proposed 
pavement section.  When the new section is equal or greater than the existing section, the 
project would have RIS.  For this project, there is no full-depth replacement of any existing 
impervious pavements. 

   See following TABLE 1 for DSA, NIS, NNI and RIS. 

 

TABLE 1 

Route PM Description 
DSA 

(Acre) 

NNI 

(Acre) 

RIS 

(Acre) 

NIS=NNI+RIS 

(Acre) 

210 R24.2/R24.4 Ramp widening 0.70 0.33 0.11 0.44 

Total 0.70 0.33 0.11 0.44 
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Post Construction Treatment Area: PCTA= 0.44  Ac (19,178 sq.ft) 

This value was calculated based on new impervious areas taken by the proposed hardscape 
surface areas. 

 

• The NNI for this project is not greater than 50% of the total post project impervious 
area, therefore only the NIS will be included for the post construction treatment area. 

• There are no existing Treatment BMPs that lie within the project area. 

• The NIS of the project exceeds the threshold treatment requirement of 10,000 sq.ft, 
which requires treatment. 

2. Site Data and Stormwater Quality Design Issues 

 

Regional Water Quality Control Board Jurisdiction  

The project is located within the jurisdiction of the Santa Ana Regional Water Quality Control 
Board – Regional 8 (SARWQCB) boundary.  Storm water runoff from this project discharges to 
the Santa Ana River Watershed. 

 

Receiving Water body/bodies 

The receiving water bodies for the project area are East Twin Creek, Warm Creek, Upper Santa 
Ana River and Pacific Ocean.   

The following watershed information is based on Calwater Watershed database: 

 

• Watershed – Upper Santa Ana River 

• Subwatershed – Warm Creek – Santa Ana River 

• Hydrologic Unit (HU) name - Santa Ana River 

• Hydrologic Area (HA) name - Upper Santa Ana River 

• Hydrologic Sub-Area (HSA) name – Bunker Hill 

 

303(d) List 

Table 2 summarizes the impaired receiving waters within the project limits that are listed in the 
State Water Quality Control Board’s 2020/2022 Integrated Report (303d listed waters), their 
pollutants and TMDL status. 

 

TABLE 2 

Water Body Pollutant Status 

East Twin Creek N/A Not Listed 

 

  Beneficial uses include: 
 

• REC 1 - Water Contract Recreation 

 

Drinking Water Reservoirs and/or Recharge Facilities/Groundwater 

Based on historical groundwater elevations, groundwater is expected to be deeper than 
approximately 75.0 to 80.0 feet below ground surface. 
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Statewide Trash TMDL Consideration 

The project limits are not within a Significant Trash Generating Area, therefore, trash capture 
devices are not required.   

 

401 Water Quality Certifications 

401 Certification is not expected for this project. 

 

402 NPDES Certification 

402 Certification is not expected for this project. 

 

Right-of-Way Requirement 

There are no anticipated right-of-way acquisition requirements for the project.  

 

Hazardous Waste and Aerially Deposited Lead (ADL) Requirement 

According to the approved Aerially Deposited Lead (ADL) Investigation Report dated May 8, 
2023, soil in the vicinity of ADL boring location L2 is considered to be classified as Type R-1, 
which means that they are acceptable for reuse within the project area provided they are 
covered with pavement or at least 1 foot of the unregulated material from the remainder of the 
project area. If soils are to be removed from the vicinity of location L2 and transported offsite, 
they should be handled and disposed of as non-RCRA, California designated hazardous waste 
(Type Z-2) and must be disposed of at an appropriately permitted California Class I disposal 
facility. See attached ADL Sample Location Map. 

The extents of the Type R-1/Z-2 lead-impacted soil are estimated to be midway between sample 
location L2 and locations L1 and L3 (approximately 230 feet), and to extend up to 10-feet south 
of the paved onramp. The approximate extents of the impacted soil area are indicated on the 
attached Lead Impacted Soil Locations Map. Elevated lead concentrations were detected in 
samples from 3 feet bgs. If excavations extend beyond this depth, then supplemental sampling 
may be warranted at that time for further waste profiling purposes.  

 

Climate  

 The climate of the project is classified as Mediterranean. It is mostly arid, hot and dry during 
summer months, with moderate temperatures occurring during winter months. The average 
annual precipitation near the proposed project is about 18.45 inches (Caltrans Water Quality 
Planning Tool). Most rainfall occurs in the region during winter and early spring. Per Caltrans 
Statewide Storm Water Management Plan, July 2012 version, Caltrans adopts a year-round 
rainy season for all projects. Since the project is in the Santa Ana Region, the water quality flow 
rainfall intensity for the project is 0.2 in/hr. The water quality volume station used in the Basin 
Sizer was San Bernardino F S 226 Station. The Unit Basin Storage Volume depth for the 85th 
percentile 24-hour rainfall is 0.80 in. 

 

Soil Characteristics 

Based on Natural Resources Conservation Service (NRCS), the soils in the project area are 
primarily Hanford coarse sandy loam with hydrologic soil group A. 

Soils are classified into four hydrologic soil groups (HSGs) by the National Resources 
Conservation Service (NRCS) Soils data, Soil Conservation Service, “A” through “D,” with Soil 
Type A having the highest infiltration rate and Type D the lowest. 
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 Dry Weather Flow  

Dry weather flow is limited to irrigation of landscape areas within the project limits. 

 

Reduction of Potential Stormwater Impacts  

The project will lead to minimal stormwater impacts on the downstream receiving waters. 
However, as described in the Caltrans Storm Water Management Plan (SWMP), Best 
Management Practices (BMPs) will be designed and implemented to reduce the discharge of 
pollutants from the Caltrans storm drain system to the Maximum Extent Practicable (MEP). 
Permanent treatment controls will be implemented to address the stormwater impacts caused 
by this project. Additionally, temporary pollution controls will be implemented during the early 
construction phases to provide additional protection and to address any construction stormwater 
impacts.  

 

Slope Stabilization  

Existing slopes will only be disturbed when necessary. Minimization of cut and fill areas will be 
considered to reduce slope lengths and retaining wall will be incorporated to reduce steepness 
of slopes. Soils or formations that will be particularly difficult to restabilize will be avoided. Cut 
and fill areas will be minimized to allow re-vegetation and limit erosion to pre-construction rates. 
Concentrated flow from the site will be directed to stabilized drains from this project site. 

3. Construction Site BMPs to be used on Project 

• The Construction General Permit (CGP Order No. 2022-0057-DWQ, NPDES No. CAS000002) 
has been implemented on this project.  CGP takes a risk-based approach from the basis of 
sediment discharge and receiving water risk; This project has a Risk Level 1. 

•  The project will address the short-term impacts to water quality during construction using 
construction BMPs.  The design of all construction BMPs will comply with the design 
requirements found in the Caltrans Site Best Management Practices (BMP) Manual.  The 
project construction site BMPs were quantified based on proposed work for the project and 
guidance from the Construction BMPs Manual. 

 

Construction Site BMP Strategy 

The project construction period is scheduled to cover approximately 24 months.  Disturbed 
Soil Areas (DSA) are projected in accordance with the project’s pollution control measures.  
The construction site BMP strategy for this project consists of the following temporary and 
permanent measures: 

 

• Soil Stabilization Measures 

• Sediment Control Measures 

• Wind Erosion Control 

• Tracking Control 

• Non-Storm Water Management Measures 

• General Construction Site Management 
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There would be earth-disturbing activities for the landscaping project. However, the areas of   
construction will not be left in bare condition for a long period of time.  

 

Temporary concrete washouts would be used to collect concrete waste generated by 
construction activities such as landscape concrete mowstrips and rock blankets. Concrete 
waste management would be implemented during these activities and would comply with 
Caltrans Standard Specifications.  

 

Construction site management includes spill prevention and control, material management, 
waste management and non-stormwater management. Job site management would be used 
throughout the duration of the project to protect water quality. There is potential for wind 
erosion which could be adequately addressed through job site management or the other 
construction site BMP’s such as spraying water to control dust, in compliance with Caltrans, 
local and statewide drought ordinances.  

 

Various waste management, material handling, and other housekeeping BMPs would be used 
throughout the duration of the Project. Stockpiles of various kinds are anticipated and shall be 
maintained with the appropriate BMPs. Measures would also be taken to prevent and reduce 
trash from entering storm drain inlets. 

  

Construction Site Best Management Practice (BMPs) with separate bid item 

 

 The following Construction Site BMPs will be paid as separate bid items: 

 

Bid Code Bid Item 

130100 Job Site Management 

130201 Prepare Water Pollution 
Control Program 

130620 Temporary Drainage Inlet 
Protection 

130500 Temporary Erosion 
Control Blanket 

130640 Temporary Fiber roll 

130680 Temporary Silt Fence 

130710 Temporary Construction 
Entrance 

130900 Temporary Concrete 
Washout  

066595 Water Pollution Control 
Maintenance Sharing 

066596 Additional Water 
Pollution Control  
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Construction Site Best Management Practice (BMPs) with lump sum bid item 

 The following Construction Site BMPs will be paid as a lump sum under the Job Site 
Management:  

 

• NS-1: Water Conservation Practices  

• NS-7: Portable Water/Irrigation  

• NS-8: Vehicle and Equipment Cleaning  

• NS-9: Vehicle and Equipment Fueling  

• NS-10: Vehicle and Equipment Maintenance  

• NS-12: Concrete Curing  

• NS-14: Concrete Finishing  

• SC-7: Street Sweeping 

• WE-1:  Wind Erosion Control 

• WM-1: Material Delivery and Storage  

• WM-2: Material Use  

• WM-3:  Stockpile Management 

• WM-4: Spill Prevention and Control  

• WM-5: Solid Waste Management  

• WM-6: Hazardous Waste Management  

• WM-7: Contaminated Soil Management 

• WM-8:  Concrete Waste Management 

• WM-9: Sanitary/ Septic Waste Management 

• WM-10:  Liquid Waste Management 

 

Storm Water Pollution Prevention Plan (SWPPP)  

The Construction BMPs will be implemented to reduce pollutants in storm water discharges  

and eliminate non-storm water discharges during the construction phase of the project.  

SWPPP incorporates the requirements of National Pollutant Discharge Elimination System 
(NPDES) Permit, Statewide Storm Water Permit, and Waste Discharge Requirements (WDRs) 
for the State of California, Department of Transportation (Order No. 2022-0033-DWQ, NPDES 
No. CAS00003) and NPDES General Permit, Waste Discharge Requirements for Discharges of 
Stormwater Runoff Associated with Construction Activity (Order No. No.2022-0057-DWQ, 
NPDES   No. CAS000002). Since this project disturbs less than one acre of soil, WPCP must be 
submitted for this project. 

 

4. Maintenance BMPs 

• Maintenance access to the DPPIAs will be provided as part of this project. 

5. Other Water Quality Requirements and Agreements 

• No agreements or negotiated understandings with the Santa Ana RWQCB have been made. 
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6. Permanent BMPs 

As mentioned in Section 1, the project produces 0.44 acres (19,178 sq.ft) of NIS, all within 
the Santa Ana River watershed.  There are two proposed treatment BMPs: two Design 
Pollution Prevention Infiltration Areas (DPPIA) off the Waterman Avenue eastbound on-ramp 
(as shown on attached BMP Treatment Area Exhibits). 

 

The required PCTA for this project is 0.44 acres.  However, the treatment BMPs being  

implemented will treat a total of 0.56 acres, therefore all the post-construction treatment area 
will be treated. 

 

The Post Construction Treatment Balance will therefore be 0.12 acres (0.56 acres – 0.44 
acres = 0.12 acres) 

 

Rapid Stability Assessment  

• Per Caltrans Stormwater Quality Handbooks Project Planning and Design Guide, RSA is not 
required for the project because there are no live streams and no designated Water of the 
United States within the project area. 

Design Pollution Prevention (DPP) BMP Strategy  

• The project will create any new slopes at 2:1 and flatter sideslopes as shown on the roadway 
plans. 

• The project reduces the amount of impervious areas as best as possible, captures runoff in 
existing and proposed drainage systems. 

• DPP Infiltration Areas will be implemented for this project to promote natural infiltration. 

Downstream Effects Related to Potentially Increased Flow, Checklist DPP-1, Parts 1 and 2 

• The project will increase the new impervious surface by adding new roadway pavement from 
ramp widening. The impervious areas proposed may increase the volume or velocity of the 
stormwater discharge.  

• The project will modify the existing slopes.  

• No significant hydraulic changes are expected downstream.  

Slope/Surface Protection Systems, Checklist DPP-1, Parts 1 and 3  

• Areas of cut and retaining wall will be required along the on-ramp widening. Cut areas are 
shown on the roadway plans. The project will modify the existing slopes. 

• Landscape Plans are included as part of the project. 

Concentrated Flow Conveyance Systems, Checklist DPP-1, Parts 1 and 4  

• The widening of the on-ramp will require the creation and modification of dikes and storm 
drain systems. However, no significant hydraulic changes are expected downstream. 

• Typical conveyances will be directed by dikes, curbs and gutters throughout the project area as 
shown on the roadway plans.  
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Preservation of Existing Vegetation, Checklist DPP-1, Parts 1 and 5  

• The project will require removal of existing vegetation. When it is feasible, the existing 
vegetation will be preserved; otherwise, where disturbances are unavoidable, the disturbed 
vegetation will be replaced per Caltrans replacement planting policy.  

• There are no Environmentally Sensitive Area (ESA) within the project limits.  

• There are no critical areas such as floodplains, wetlands, problem soils, and steep slopes 
within the project limits. 

 

Treatment BMP Strategy  

• There are no TDCs for Santa Ana River.   

• The project limits are not within a Significant Trash Generating Area, therefore, trash capture 
devices are not required.  

• The Treatment BMPs that are feasible and being considered for the project site are Design 
Pollution Prevention Infiltration Areas (DPPIAs).  See Table E-2 in Checklist T-1, Part 1 for 
chosen Treatment BMPs.  

• The goal of the proposed treatment BMP strategy is to treat 100% of the Water Quality 
Volume/Water Quality Flow (WQV/WQF) generated from new impervious surfaces (NIS) within 
the project limits. The NIS comprises of the net new impervious surface (NNI) and the replaced 
impervious surfaces (RIS). The proposed BMPs treat more than 100% of the NIS volume 
through a combination of treating the NNI, RIS and existing impervious area.  

• See attached BMP plan showing proposed treatment BMPs within the proposed project  

limits. 

• Due to the site conditions, DPP Infiltration Areas will infiltrate 100% of the WQV generated by 
the PCTA. The underlying soil conditions (HSG A) have the ability to promote infiltration. 

• According to Basin Sizer, 0.80 in. and 0.2 in./hr should be used to determine the WQV/WQF for 
this geographical location.  

• The following is a WQV calculation example for the proposed project’s NIS area.  The WQV 
would equate to: 

      

WQV = VR = RV*(P/12)*A 

Where: 

    VR = Runoff Volume (ft3)  

    RV = Volumetric Runoff Coefficient (unitless) per PPDG Table 5-2  

    P = Precipitation Depth (in) per Basin Sizer  

A = Contributing Drainage Area (ft2) 

 

For post project conditions, the NIS area of 0.44 acres equates to: 

 WQV = 0.89 x (0.80/12) x 0.44 acres = 0.0261 acre-ft (1,137 cf)  
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Gross Solids Removal Devices (GSRDs), Checklist T-1, Parts 1 and 7  

• As mentioned above, the project limits are not within a Significant Trash Generating Area, 
therefore, trash capture devices are not required. 

DPP Infiltration Areas (DPPIA), Checklist T-1, Parts 1 and 11  

• DPP Infiltration Areas (DPPIAs) are being considered for the project.    

• The infiltration tool was used as recommended by the PPDG to determine that the soil not be 
amendment. Additional information on the calculations and results is provided in Table E-2 of 
Checklist T-1, part 1.  

• DPPIA locations are listed below and shown on the BMP Plan. 

 

Route PM Site 
Treatment 
BMP Type 

Estimated 
Pervious 

CDA  

(ac) 

Estimated 
Impervious 

CDA   

(ac) 

Estimated 
Impervious 

CDA  

WQV  

(cf) 

Estimated 
Treated 

WQV 

(cf) 

Percent 
Treated 

210 R24.2 
Eastbound 
On-Ramp 

Left 
DPPIA-1 0 0.45 1,163 1,092 93.9% 

210 R24.2 
Eastbound 
On-Ramp 

Right 
DPPIA-2 0.01 0.15 388 366 94.3% 

Total 0.01 0.60 1,551 1,458 94.0% 

DPPIA WQV was calculated using the paved area of the Waterman Avenue Overcrossing and I-210 
EB on-ramp. These paved areas will allow flows over the shoulder down to the DPPIA areas of the on-
ramps (Pervious Areas).   

Total WQV (Imp) = 0.89 x (0.80/12) x 0.60 ac = 0.0356 acre-ft (1,551 cf) 

Total WQV (Perv) = 0.89 x (0.80/12) x 0.01 ac  = 0.0006 acre-ft (26.1 cf) 

Total Rainfall Volume = 2,082 cf 

Total Infiltration Volume = 1,769 cf 

Total Treated Volume = 1,458 cf 

DPPIA area = 4,661 sq. ft. 
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Table E-1.  Overall Project Treatment Summary Table1 

PCTA (ac)2 A = 0.44 

Total Area to be Treated 
Treated Impervious Area (CT RW) (ac) B = 0.56 

Treated Impervious Area (Outside CT RW) (ac)3 C = 0 

PCTA Balance (ac)4 D = (B+C) – A = (0.56+0)-0.44 = 0.12 

1 This table is provided as an example. The table may be edited, altered, or removed as applicable or as directed by the District/Regional 

Design Stormwater Coordinator. 

2 Provide treatment for ATA 1 even if NIS is less than 10,000 ft2. 

3 Requires RWQCB approval. Coordinate with District/Regional NPDES Coordinator. 

4 If less than 0, additional treatment must be identified. 

Required Attachments 

• Project Location Map 

• Evaluation Documentation Form 

• Construction Site Consideration Form 

• Risk Level Determination Documentation 

• Checklist SW-1 

• Checklist CS-1, Parts 1-6 

• SWDR Attachment for SMART Input 

• Method Demonstration Form (MDF) 

• SWDR Summary Spreadsheets 

• Construction Site BMPs Cost Estimate 

Supplemental Attachments 

• Checklist DPP-1, Parts 1–5 (Design Pollution Prevention BMPs) 

• Checklist T-1, Part 1 and Part 11 (DPPIA) 

• Treatment BMPs Sizing Calculations  

• BMP Map 

• Pervious, Impervious, Replaced Impervious & DSA Areas Exhibit 

• MWELO Excel Worksheet 

• ADL Sample Location and Lead Impacted Soil Location Maps 

• Drainage Plans 

• Temporary Water Pollution Control Plans and Quantities 

 



REQUIRED 
ATTACHMENTS
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DATE: _August 2024_____________ 

Project ID (EA): __08-23-N-MC-1118 _____________  

No. Criteria 
Yes 

 

No 

 
Supplemental Information for Evaluation 

1. Begin Project evaluation regarding 
requirement for implementation of 
Treatment BMPs 

  
See Figure 4-1, Project Evaluation Process for 
Consideration of Treatment BMPs. Continue to 2. 

2. Is the scope of the Project to install 
Treatment BMPs (e.g., Alternative 
Compliance or TMDL Compliance Units)? 

  
If Yes, go to 8.  

If No, continue to 3.  

3. Is there a direct or indirect discharge to 
surface waters? 

  
If Yes, continue to 4.  

If No, go to 9. 

4. As defined in the WQAR or ED, does the 
project:  

a. discharge to Areas of Special 
Biological Significance (ASBS), or 

b. discharge to a TMDL watershed 
where Caltrans is named 
stakeholder, or 

c. have other pollution control 
requirements for surface waters 
within the project limits? 

  

If Yes to any, contact the District/Regional Design 
Stormwater Coordinator or District/Regional NPDES 
Coordinator to discuss the Department’s obligations, go 
to 8 or 5. 

 (Dist./Reg. Coordinator initials) 

 

If No to all, continue to 5.  

  

  

5. Are any existing Treatment BMPs partially or 
completely removed? 

(ATA Condition 1, Section 4.4.1) 

  

If Yes, go to 8 AND continue to 6. 

 

If No, continue to 6. 

6. Is this a Routine Maintenance Project? 
  

If Yes, go to 9.  

If No, continue to 7. 

7. Does the project result in an increase of one 
acre or more of new impervious surface 
(NIS)? 

  

If Yes, go to 8.  

        NIS = 0.44 ac (19,178 sq.ft) > 10,000 sq.ft 

If No, go to 9.   

8. Project is required to implement Treatment 
BMPs. 

Complete Checklist T-1, Part 1. 

9. Project is not required to implement 
Treatment BMPs.  

______ (Dist./Reg. Design SW Coord. Initials) 

_____(Project Engineer Initials) 

______ (Date) 

Document for Project Files by completing this form and attaching it to the SWDR. 
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DATE: ____August 2024__________ 

Project ID / EA: ____08-23-N-MC-1118_____  

Project Evaluation Process for the Consideration of Construction Site BMPs 

No. Criteria 
Yes 

 

No 

 
Supplemental Information 

1. Will construction of the project result in areas of 
disturbed soil as defined by the Project Planning 
and Design Guide (PPDG)? 

  If Yes, Construction Site BMPs for Soil Stabilization (SS) 
will be required. Review CS-1, Part 1. Continue to 2. 

If No, Continue to 3.  

2. Is there a potential for disturbed soil areas within 
the project to discharge to storm drain inlets, 
drainage ditches, areas outside the RW, etc.? 

  If Yes, Construction Site BMPs for Sediment Control (SC) 
will be required. Review CS-1, Part 2. 

Continue to 3.  

3. Is there a potential for sediment or construction 
related materials and wastes to be tracked offsite 
and deposited on private or public paved roads by 
construction vehicles and equipment?  

  If Yes, Construction Site BMPs for Tracking Control (TC) 
will be required. Review CS-1, Part 3. 

Continue to 4.  

4. Is there a potential for wind to transport soil and 
dust offsite during the period of construction?   

  If Yes, Construction Site BMPs for Wind Erosion Control 
(WE) will be required. Review CS-1, Part 4.  
Continue to 5.  

5. Is dewatering anticipated or will construction 
activities occur within or adjacent to a live channel 
or stream?   

  If Yes, Construction Site BMPs for Non-Stormwater 
Management (NS) will be required. Review CS-1, Part 5. 

Continue to 6.  

6. Will construction include saw-cutting, grinding, 
drilling, concrete or mortar mixing, hydro-
demolition, blasting, sandblasting, painting, 
paving, or other activities that produce residues? 

  If Yes, Construction Site BMPs for Non-Stormwater 
Management (NS) will be required. Review CS-1, Parts 5 
& 6.  

Continue to 7. 

7. Are stockpiles of soil, construction related 
materials, and/or wastes anticipated? 

  If Yes, Construction Site BMPs for Waste Management 
and Materials Pollution Control (WM) will be required. 
Review CS-1, Part 6. 

Continue to 8.  

8. Is there a potential for construction related 
materials and wastes to have direct contact with 
stormwater; be dispersed by wind; be dumped 
and/or spilled into storm drain systems? 

  If Yes, Construction Site BMPs for Waste Management 
and Materials Pollution Control (WM) will be required. 
Review CS-1, Part 6. 

 



Entry

40.31

0.20

1.19

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

K Factor Value

LS Factor Value

Low

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. 

9.59378

Site-specific K factor guidance

LS Table

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



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 a 303(d)-listed 

waterbody impaired by sediment?  For help with impaired waterbodies please check the 

attached worksheet or visit the link below:

2006 Approved Sediment-impared WBs Worksheet

http://www.waterboards.ca.gov/water_issues/programs/tmdl/303d_lists2006_epa.shtml

OR
A.2. Does the disturbed area discharge to a waterbody with designated beneficial uses of 

SPAWN & COLD & MIGRATORY?

http://www.ice.ucdavis.edu/geowbs/asp/wbquse.asp 

no Low



Low Medium High

Low Level 1

High Level 3

Project Sediment Risk: Low 1

Project RW Risk: Low 1

Project Combined Risk: Level 1

Combined Risk Level Matrix

Sediment Risk
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Level 2





LS Factor = 1.19



K Factor = 0.2
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Checklist SW-1, Site Data Sources 

Prepared by: Syed Raza    Date: August 2024        _District-Co-Route: 08-SBd-210,18__ 

PM: R24.2/24.4, T6.1/6.3 Project ID (or EA): 08-23-N-MC-1118             RWQCB: Santa Ana, R8   

Information for the following data categories should be obtained, reviewed and referenced as necessary 
throughout the project planning phase. Collect available project reports and any available documents 
pertaining to the category and list them and reference your data source. For specific examples of documents 
within these categories, refer to Section 6.4.3.2. Example categories have been listed below; add additional 
categories, as needed. Summarize pertinent information in Section 2 of the SWDR. 

DATA CATEGORY/SOURCES Date 

Water Quality   

• http://svctenvims.dot.ca.gov/wqpt.aspx June 2023 

• https://www.epa.gov/npdes/rainfall-erosivity-factor-calculator-
small-construction-site 

June 2023 

• http://www.dot.ca.gov/design/hsd/ppdg/PPDG-Final_2017-07.pdf June 2019 

Geotechnical/Groundwater  

• https://sgma.water.ca.gov/webgis/?appid=SGMADataViewer#gwl
evels 

June 2023 

•   

•   

Topographic  

• Project Topographic Survey April 2023 

•   

•   

Hydraulic  

•   

•   

•   

Climatic  

• http:/cdc.ncdc.noaa.gov/climatenormals/clim20/state-pdf/ca/pdf June 2023 

• http://svctenvims.dot.ca.gov/wqpt/wqpt.aspx June 2023 

•   

Other Data Categories  

•   

•   

•   
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Construction Site BMPs  

Checklist CS-1,  Part 1 

Prepared by: Syed Raza    Date: August 2024        _District-Co-Route: 08-SBd-210,18__ 

PM: R24.2/24.4, T6.1/6.3       Project ID (or EA): 08-23-N-MC-1118             RWQCB: Santa Ana, R8   

Temporary Soil Stabilization  

General Parameters 

1. How many rainy seasons are anticipated between begin and end of construction?                                                _Year Round_ 

2. What is the total disturbed soil area for the project?  (ac)  _____0.70___ 

3. Consult your District/Regional Design Stormwater Coordinator for the minimum required 

combination of temporary soil stabilization and temporary sediment controls and 

barriers for area, slope inclinations, rainy and non-rainy season, and active and non-

active disturbed soil areas.  

Complete 

 

Scheduling   

4. Does the project have a duration of more than one rainy season and have disturbed 

soil area in excess of 25 acres?  Yes No 

(a) Include multiple mobilizations (Move-in/Move-out) as a separate contract bid line 

item to implement permanent erosion control or revegetation work on slopes that 

are substantially complete. (Estimate at least 6 mobilizations for each additional 

rainy season. Designated Construction Representative may suggest an alternate 

number of mobilizations.) 

Complete 

(b) Edit specifications for permanent erosion control or revegetation work to be 

implemented on slopes that are substantially complete. 
Complete 

(c) Edit permanent erosion control or revegetation specifications to require seeding 

and planting work to be performed when optimal. 
Complete 

 

Preservation of Existing Vegetation   

5. Do Environmentally Sensitive Areas (ESAs) exist within or adjacent to the construction 

limits?  (Verify the completion of DPP-1, Part 5)   Yes No 

(a) Verify the protection of ESAs through delineation on all project plans. Complete 

(b) Protect from clearing and grubbing and other construction disturbance by enclosing 

the ESA perimeter with high visibility plastic fence or other BMP. 
Complete 
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6. Are there areas of existing vegetation (mature trees, native vegetation, landscape 

planting, etc.) that need not be disturbed by project construction?  Will areas 

designated for proposed or existing Treatment BMPs need protection (infiltration 

characteristics, vegetative cover, etc.)?  (Coordinate with District Environmental and 

Construction to determine limits of work necessary to preserve existing vegetation to 

the maximum extent practicable.) 

Yes No 

(a) Designate as outside of limits of work (or designate as ESAs) and show on all 

project plans. 
Complete 

(b) Protect with high visibility plastic fence or other BMP. Complete 

7. If yes for 5, 6, or both, then designate ESA fencing as a separate contract bid line item, 

if not already incorporated as part of design pollution prevention work (See DPP-1, Part 

5). 

Complete 

 

Slope Protection  

8. Provide a temporary soil stabilization BMP(s) appropriate for the DSA, slope steepness, 

slope length, and soil erodibility. (Consult with District Landscape Architect.) 
 

(a) Select Hydraulic Mulch, Hydroseeding, Soil Binders, Straw Mulch, Geotextiles, Mats, 

Plastic Covers, and Erosion Control Blankets, Wood Mulching, other BMPs or a 

combination to cover the DSA throughout the project's rainy season. 

Complete 

(b) Increase the quantities by 25 percent for each additional rainy season. (Designated 

Construction Representative may suggest an alternate increase.) 
Complete 

(c) Designate as a separate contract bid line item.  

 

Complete 

Slope Interrupter Devices  

9. For projects with temporary erosion control requirements, provide slope interrupter 

devices for all slopes with slope lengths equal to or greater than of 20 ft in length, in 

accordance with CGP requirements.  

 

(a) Select Fiber Rolls or other BMPs to protect slopes throughout the project's rainy 

season. 
Complete 

(b) For slope inclination of 4:1 (h:v) and flatter, Fiber Rolls or other BMPs shall be 

placed along the contour and spaced 20 ft on center. 
Complete 

(c) For slope inclination between 4:1 (h:v) and 2:1 (h:v), Fiber Rolls or other BMPs shall 

be placed along the contour and spaced 15 ft on center. 
Complete 

(d) For slope inclination of 2:1 (h:v) and greater, Fiber Rolls or other BMPs shall be 

placed along the contour and spaced 10 ft on center. 
Complete 
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(e) Increase the quantities by 25 percent for each additional rainy season. (Designated 

Construction Representative may suggest alternate increase.) 
Complete 

(f) Designate as a separate contract bid line item. Complete 

 

Channelized Flow 

10. Identify locations within the project site where concentrated flow from stormwater runoff 

can erode areas of soil disturbance. Identify locations of concentrated flow that enters 

the site from outside of the RW (off-site run-on). N/A Complete 

(a) Utilize Geotextiles, Mats, Plastic Covers, and Erosion Control Blankets, Earth 

Dikes/Swales, Ditches, Outlet Protection/Velocity Dissipation, Slope Drains, Check 

Dams, or other BMPs to convey concentrated flows in a non-erosive manner. 

Complete 

(b) Designate as a separate contract bid line item, as appropriate. Complete 
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Construction Site BMPs  

Checklist CS-1,  Part 2 

Prepared by: Syed Raza    Date: August 2024        _District-Co-Route: 08-SBd-210,18__ 

PM: R24.2/24.4, T6.1/6.3       Project ID (or EA): 08-23-N-MC-1118             RWQCB: Santa Ana, R8   

Sediment Control  

Perimeter Controls - Run-off Control 

1. Is there a potential for sediment laden sheet and concentrated flows to discharge 

offsite from runoff cleared and grubbed areas, below cut slopes, embankment slopes, 

etc.? Yes No 

(a) Select linear sediment barrier such as High-Visibility Fence, Fiber Rolls, Gravel Bag 

Berm, Sand Bag Barrier, Straw Bale Barrier, or a combination to protect wetlands, 

water courses, roads (paved and unpaved), construction activities, and adjacent 

properties. (Coordinate with District Construction for selection and preference of 

linear sediment barrier BMPs.) 

Complete 

(b) Increase the quantities by 25 percent for each additional rainy season. (Designated 

Construction Representative may suggest an alternate increase.) 
Complete 

(c) Designate as a separate contract bid line item. Complete 

Perimeter Controls - Run-on Control 

2. Do locations exist where sheet flow upslope of the project site and where 

concentrated flow upstream of the project site may contact DSA and construction 

activities? Yes No 

(a) Utilize linear sediment barriers such as Earth Dike/Drainage Swales and Lined 

Ditches, Fiber Rolls, Gravel Bag Berm, Sand Bag Barrier, Straw Bale Barrier, or other 

BMPs to convey flows through and/or around the project site. (Coordinate with 

District Construction for selection and preference of perimeter control BMPs.) 

Complete 

(b) Designate as a separate contract bid line item, as appropriate. Complete 

Storm Drain Inlets 

3. Do existing or proposed drainage inlets exist within the construction limits? Yes No 

(a) Select Drainage Inlet Protection to protect municipal storm drain systems or receiving 

waters wetlands at each drainage inlet. (Coordinate with District Construction for 

selection and preference of inlet protection BMPs.) 

Complete 

(b) Designate as a separate contract bid line item. Complete 

4. Can existing or proposed drainage inlets utilize an excavated sediment trap as described 

in Drainage Inlet Protection - Type 2? Yes No 
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(a) Include with other types of Drainage Inlet Protection.  Complete 

Sediment/Desilting Basin   

5. Does the project lie within a Rainfall Area where the required combination of temporary 

soil stabilization and sediment control BMPs includes desilting basins?   

Yes No 

(a) Consider feasibility for desilting basin allowing for available right-of-way within the 

construction limits, topography, soil type, disturbed soil area within the watershed, and 

climate conditions. Document if the inclusion of sediment/desilting basins is 

infeasible. 

Complete 

(b) If feasible, design desilting basin(s) per the guidance in the CASQA Construction BMP 

Guidance Handbook to maximize capture of sediment-laden runoff. 

Complete 

 

(c) Designate as a separate contract bid item Complete 

6. Is ATS to be used for controlling sediment? Yes No 

(a) If yes, then will desilting basin or other means of natural storage be used? Yes No 

(b) If no, then plan for storage tanks sufficient to hold treatment volume. Complete 

7.    Will the project benefit from the early implementation of proposed permanent Treatment 

BMPs?  (Coordinate with District Construction.) Construction of DPPIAs will be completed 

last 
Yes No 

(a) Edit specifications for permanent Treatment BMP work to be implemented in a manner 

that will allow its use as a Construction Site BMP. 
Complete 

Sediment Trap  

8. Can sediment traps be located to collect channelized runoff from disturbed soil areas 

prior to discharge? 

Yes No 

(a) Design sediment traps in accordance with the CASQA Construction BMP Guidance 

Handbook.  
Complete 

(b) Designate as a separate contract bid line item. Complete 
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Construction Site BMPs  

Checklist CS-1,  Part 3 

Prepared by: Syed Raza    Date: August 2024        _District-Co-Route: 08-SBd-210,18__ 

PM: R24.2/24.4, T6.1/6.3       Project ID (or EA): 08-23-N-MC-1118             RWQCB: Santa Ana, R8   

Tracking Controls  

Stabilized Construction Entrance/Exit   

1. Are there points of entrance and exit from the project site to paved roads where mud 

and dirt could be transported offsite by construction equipment?  (Coordinate with 

District Construction for selection and preference of tracking control BMPs.) 

Yes No 

(a) Identify and designate these entrance/exit points as stabilized construction 

entrances. 
Complete 

(b) Designate as a separate contract bid line item. Complete 

Tire/Wheel Wash   

2. Are site conditions anticipated that would require additional or modified tracking 

controls such as entrance/outlet tire wash?  (Coordinate with District Construction.)  

Yes No 

      (a) Designate as a separate contract bid line item. Complete 

Stabilized Construction Roadway   

3. Are temporary access roads necessary to access remote construction activity 

locations or to transport materials and equipment?  (In addition to controlling dust and 

sediment tracking, access roads limit impact to sensitive areas by limiting ingress, 

and provide enhanced bearing capacity.)  (Coordinate with District Construction.) 

Yes No 

(a) Designate these temporary access roads as stabilized construction roadways. Complete 

(b) Designate as a separate contract bid line item. Complete 

Street Sweeping and Vacuuming   

1. Is there a potential for tracked sediment or construction related residues to be 

transported offsite and deposited on public or private roads?  (Coordinate with District 

Construction for preference of including street sweeping and vacuuming with tracking 

control BMPs.)   

Yes No 

      (a) Designate as a separate contract bid line item. Complete 
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Wind Erosion Controls  

Wind Erosion Control   

1. Is the project located in an area where standard dust control practices in accordance 

with Standard Specifications, Section 14-903: Dust Control, are anticipated to be 

inadequate during construction to prevent the transport of dust offsite by wind?  

(Note: Dust control by water truck application is paid for through the various items of 

work. Dust palliative, if it is included, is paid for as a separate item.) 

Yes No 

(a) Select Hydraulic Mulch, Hydroseeding, Soil Binders, Geotextiles, Mats, Plastic 

Covers, and Erosion Control Blankets, Wood Mulching or a combination to cover 

the DSA subject to wind erosion year-round, especially when significant wind and 

dry conditions are anticipated during project construction. (Coordinate with 

District Construction for selection and preference of wind erosion control BMPs.) 

Complete 

(b) Designate as a separate contract bid line item. Complete 

 

 

Construction Site BMPs  

Checklist CS-1,  Part 4 

Prepared by:  Syed Raza    Date: August 2024        _District-Co-Route: 08-SBd-210,18__ 

PM: R24.2/24.4, T6.1/6.3       Project ID (or EA): 08-23-N-MC-1118             RWQCB: Santa Ana, R8   



(08-SBd-210,18), (PM R24.2/R24.4, T6.1/T6.3) Construction Site BMPs 
(Caltrans Permit No. 08-23-N-MC-1118) (August 2024) 

PPDG July 2023 8 of 9 
 

Construction Site BMPs  

Checklist CS-1,  Part 5 

Prepared by: Syed Raza    Date: August 2024        _District-Co-Route: 08-SBd-210,18__ 

PM: R24.2/24.4, T6.1/6.3       Project ID (or EA): 08-23-N-MC-1118             RWQCB: Santa Ana, R8   

Non-Stormwater Management  

Temporary Stream Crossing & Clear Water Diversion   

1. Will construction activities occur within a water body or watercourse such as a lake, 

wetland, or stream?  (Coordinate with District Construction for selection and 

preference for stream crossing and clear water diversion BMPs.) 

Yes No 

(a) Select from types offered in Temporary Stream Crossing to provide access 

through watercourses consistent with permits and agreements.1 
Complete 

(b) Select from types offered in Clear Water Diversion to divert watercourse 

consistent with permits and agreements.1 
Complete 

(c) Designate as a separate contract bid line item(s). Complete 

Other Non-Stormwater Management BMPs  

2. Are construction activities anticipated that will generate wastes or residues with the 

potential to discharge pollutants? 

Yes No 

(a) Identify potential pollutants associated with the anticipated construction activity 

and select the corresponding BMP such as Water Conservation Practices, 

Dewatering Operations, Paving and Grinding Operations, Potable Water/Irrigation, 

Vehicle and Equipment Cleaning, Vehicle and Equipment Fueling, Vehicle and 

Equipment Maintenance, Concrete Curing, Material and Equipment Use Over 

Water, Concrete Finishing, and Structure Demolition/Removal Over or Adjacent to 

Water.1 

Complete 

(b) Verify that costs for non-stormwater management BMPs are identified in the 

contract documents. Designate BMP as a separate contract bid line item if the 

requirements in Job Site Management Standard Specifications Section 13 are 

anticipated to be inadequate or if requested by Construction. 

Complete 

 

 
1 Coordinate with District Environmental for consistency with US Army Corps of Engineers 404 and 401 permits and Dept. 

of Fish and Game 1601 Streambed alteration Agreements. 
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Construction Site BMPs  

Checklist CS-1,  Part 6 

Prepared by: Syed Raza    Date: August 2024        _District-Co-Route: 08-SBd-210,18__ 

PM: R24.2/24.4, T6.1/6.3       Project ID (or EA): 08-23-N-MC-1118             RWQCB: Santa Ana, R8   

Waste Management & Materials Pollution Control  

Concrete Waste Management   

1. Does the project include concrete placement or mortar mixing? 
Yes No 

(a) Select from types offered in Concrete Waste Management to provide concrete 

washout facilities. In addition, consider portable concrete washouts and vendor 

supplied concrete waste management services. (Coordinate with District 

Construction for selection and preference of waste management and materials 

pollution control BMPs.) 

Complete 

(b) Designate as a separate contract bid line item if the quantity of concrete waste 

and washout are anticipated to exceed 5.2 yd3 or if requested by Construction. 
Complete 

Other Waste Management and Materials Pollution Controls  

2. Are construction activities anticipated that will generate wastes or residues with the 

potential to discharge pollutants? 

Yes No 

(a) Identify potential pollutants associated with the anticipated construction activity 

and select the corresponding BMP such as Material Delivery and Storage, 

Material Use, Spill Prevention and Control, Solid Waste Management, Hazardous 

Waste Management, Contaminated Soil Management, Sanitary/Septic Waste 

Management, and Liquid Waste Management 

Complete 

(b) Verify that costs for waste management and materials pollution control BMPs are 

identified in the contract documents. Designate BMP as a separate contract bid 

line item if the requirements in Job Site Management Standard Specifications 

Section 13 are anticipated to be inadequate or if requested by Construction. 

Complete 

Temporary Stockpiles (Soil, Materials, and Wastes)  

3. Are stockpiles of soil, etc. anticipated during construction?  
Yes No 

(a) Verify that costs for stockpile management and associated sediment control and 

temporary soil stabilization BMPs for temporary stockpiles are identified in the 

contract documents. Designate as a separate contract bid line item if the 

requirements in Job Site Management Standard Specifications Section 13 are 

anticipated to be inadequate or if requested by Construction. 

Complete 
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DESIGN INFORMATION FOR CONSTRUCTION 

The following information is based on the PS&E design plans and specifications. If contract 
amendments or change orders are made after the design is complete, then the information should 
be updated by construction, as appropriate.  

Project ID (EA): (Caltrans Permit No. 08-23-N-MC-1118) 

Enter the following data into the CGP SMARTS Notice of Intent-Site Information page. 

1.  Total site size (acres); for project area use Caltrans RW x post mile limits (begin-end) on plan 
sheets. 

Total site size 10.6 acres 

2.  Enter latitude and longitude in decimal degrees to 5 significant figures. Use a location from the 
center of the project. This information can be obtained from Survey information, GPS units, Google 
earth, CT Earth, or other mapping software.  

Latitude: _34.14470   

Longitude: -117.27781 

3.  Total Area to be Disturbed (total Disturbed Soil Area (DSA)): This information is already calculated 
and can be taken from SWDR Section 1. Describe in acres.   

DSA 0.70_acres 

4.  Imperviousness before Construction (percentage) - This is calculated as the total impervious area 
of the project area divided by the total project area (see total site size), multiplied by 100. The 
impervious area is all paved areas or hard surfaces within the project limits. 

Impervious area before construction % ___(1.80/10.6)*100=17.0%__ 

5.  Percent of total disturbed (percentage); This should be calculated by dividing the total disturbed 
soil area by the total project area and multiply by 100.  

Percent of Total disturbed area %   (0.70/10.6)*100= 6.6%__ 

6.  Imperviousness after Construction (percentage), This should be calculated by adding all 
impervious area paved and hard surfaces based on the final design within project limits from above 
and dividing by the total project area from above multiply by 100.   

Impervious area after construction % __(2.13/10.6)*100=20.1%__  

7.  Mile Post Marker, enter the approximate post mile at the center of the project or take the average 
of the “begin” and “end” post mile markers from the title sheet.   
Mile post Marker_PMR24.3__ 
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8.  Is the construction site part of a larger common plan of development? Yes or No; in most cases 
mark No for Caltrans projects, as this is intended for developers (in accordance with the EPA 
definitions referenced by the CGP in 40 CFR title 22). This clarification is based on direction from the 
State Board, see Appendix G for the definition of common plan of development. Coordinate with the 
District/Regional Design Stormwater Coordinator to determine if there is a special case project 
where the common plan of development applies. No X 
 
9.  Name of development. Mark “Not Applicable (N/A)” in most cases. 

Name of plan or development:  N/A 

10.  Estimated Construction Commencement Date, 10/01/2024. The PE provides the estimated 
construction start date from the cover of the SWDR. The actual construction start date should be 
used to input into SMARTS. After the contract is awarded, the RE will use an updated start date (if 
different) when entering in SMARTS. The RE needs to be aware of the original date provided by 
Design, as this date was used to calculate the design information including the Risk Level 
Determination. If the actual start date is different, construction should coordinate with the PE to 
determine if the Risk Level has changed. 

Estimated Construction Commencement Date, 10/01/2024.  

11.  Estimated Complete Grading Date/Complete Project Date; The PE provides the estimated 
construction completion date from the cover of the SWDR to be used for both of these inputs. After 
the contract is awarded, the RE will use an updated completion date (if different) when entering in 
SMARTS. The RE needs to be aware of the original completion date provided by Design, as this date 
was used to calculate the design information including the Risk Level Determination. If the 
completion date is different, construction should coordinate with the PE to determine if the Risk 
Level has changed.  

Estimated Complete Grading Date/Complete Project: 04/01/2025. Use the same date for both 
inputs, unless instructed otherwise.  

12. Does the Stormwater from the construction site discharge directly or indirectly into waters of the 
United States.  

Indirect discharge _Y __ - If yes, list name(s) of receiving water(s) Santa Ana River Reach 4 

Direct discharge    _N__ - If yes, list name(s) of receiving water(s)   
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13. Risk Level; the combined project risk level is calculated using the sediment risk factor and the 
water body risk factor to give one overall project risk level. Use the Caltrans risk level determination 
guidance, (see the Stormwater design web page). Attach all risk calculations. 

R factor value _40.31__ 

K factor value__0.20___ 

LS factor value__1.19__ 

Receiving water risk comes from the state water resources control board mapping of water bodies 
for 303-d listing or TMDLs for sediment or water body with the beneficial use of cold and spawn and 
migratory. The input will either be high= yes and low=no; 

Receiving water risk__no____, (yes or no) 

The dates used for determining the project risk level and other design elements of the project 
required for CGP compliance are dependent on having the same sediment risk factor. This is a 
critical element for compliance, as modifying the estimated construction dates may cause the 
sediment risk factor to change and ultimately modify the overall project risk factor. This could impact 
the projects CGP compliance requirements and the assumptions used for the design documents and 
engineers estimate. 

14. Post Construction: The PE provides project information related to Municipal Separate Storm 
Sewer System (MS4) areas.  

Is the project located within a permitted Phase l or Phase ll MS4 area? This will usually be answered 
Yes for all projects.   Yes 

Does the Phase l or Phase ll MS4 have an approved Stormwater Management Plan (SWMP) that 
includes post-construction requirements? This will usually be answered Yes for all projects.   Yes 

Contact the District/Regional NPDES Coordinator with any questions. 

15.  Provide electronic copy of plan sheets in .pdf format that can be loaded to SMARTS, burn a CD 
for the RE to use for the project. The Title sheet can be used as the site map. 

16.  Methodology for obtaining the CGP NOT decided by the PDT, see SWDR Section 6 text for 
methodology text and computational proof as appropriate, circle one. See SWRCB bulletin for details: 
http://www.waterboards.ca.gov/water_issues/programs/stormwater/docs/bulletin_2013_1.pdf 

a.  70% final cover method:  Attach photo documentation ______Y________ 

b.  RUSLE II:  Attach computational proof and photo documentation ____________ 

c.  Other custom method if coordinated with local regional board, attach photo 
documentation or other proof as necessary. 
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70% Final Cover Method  

 
This form documents the selected method for demonstrating final stabilization as required 
under Section II.D., “Conditions for Termination of Coverage,” of the Construction General 
Permit (Order No. 2022-0057-DWQ, NPDES No. CAS000002) and Technical Bulletin 
2013.1. 

 
Project Description 

 
Project EA/ID: 08-23-N-MC-1118 Project Risk Level: __RL1  
Dist-County-Route: 08-SBd-215/18 Sediment Risk: Low  
Post Mile Limits:  R24.2/R24.4, T6.1/T6.3 Receiving Water Risk: Low  
Project Type: Ramp Widening  
 
Caltrans uses the following definition for “70% Final Cover Method: 

 
Upon the completion of all construction activities, especially all soil disturbing activities, the 
CGP allows the 70% Final Cover Method to be used to demonstrate final stabilization.  Cover 
is defined as: a uniform (e.g., evenly distributed, without large bare soil areas) long-term, 
vegetative cover with a density of 70% of the native background vegetative cover for the area 
has been established on all unpaved areas and areas not covered by permanent structures, 
or100% of the disturbed soil areas are covered with inert materials (i.e., minor paving, rock, 
gravel). 

 
The Technical Bulletin provides additional information on this method and indicates that 
final stabilization may consist of planting (i.e., seeds, cuttings, nursery stock, etc) in 
combination with short-term, degradable erosion control practices (e.g., rolled erosion 
control products, hydro mulch, fiber rolls, compost, etc). The selected method for permanent 
vegetation must establish within three years. 
 
This project has 0.70 acres of total DSA due to widening of the ramp roadway and 
construction of retaining wall. Various slope and surface protection measures will be used to 
address site soil stabilization and reduce deposition of sediments in the adjacent surface 
waters. Typical measures include application of soil stabilizers, and rock slope protection. 
This project will be constructed to minimize erosion, including cut and fill slopes flat enough 
to allow re-vegetation and limit erosion to pre-construction rates. The preservation of 
desirable existing vegetation will be maximized for erosion and sediment control. 
 
By providing permanent vegetation and/or non-degradable materials for the DSA, the site will 
not pose any additional sediment discharge risk than it did prior to the commencement of 
construction activity. 
 

 Syed Raza, PE, August 19, 2024  
   
 Prepared by (name, title, date) 
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SWDR Summary Spreadsheet 

 

1 2 3 4 5 6 7 8 9 

SWDR 
Signed Date  

District 
EA/Project 

ID 
County Route 

Beginning 
Postmile 

End 
Postmile 

Project 
Description 

Project 
Phase 

Pending 8 08-23-6-
DD-1084 SBD 210,18 R24.2 

T6.1 
R24.4 
T6.3 

Ramp 
Widening PS&E 

 
 
  

        

10 11 12 13 14 15 16 17 18 

Long SWDR 
Pollution 
Program 

DSA (ac) 
Net New 

Impervious 
(NNI) (ac) 

Replaced 
Impervious 

Surface 
(RIS)(ac) 

New 
Impervioiu
s Surface 
(NIS=NNI
+RIS)(ac) 

ATA 
Condition 

1 

ATA 
Condition 2 

Post 
Constriction 
Treatment 

ARE 
(PCTA=NIS+
ATA1+ATA2) 

(ac) 

Yes WPCP 0.70 0.33 0.11 
 

 0.44 
 

0 0 0.44 

 
 
 
  

        

19 20 21 22 23 24 25 26 27 

TMDL 
Compliance 

Unit (ac) 

Treated 
NIS 

Inside 
CT R/W 

(ac) 

Treated 
NIS 

Outside 
CT R/W 

(ac) 

Treated   
Stabilize 
area (ac) 

Model 
Water 

Efficient 
Landscape 
Ordinance 
(MWELO) 

Rapid 
Stability 

Assessme
nt (RSA) 

Percent 
Treated 

Area 

Project’s 
Watershed 

Water bodies 
Affected 

(303)d List 

0 0.56 0 0 Yes No 94% Santa Ana 
River Reach 4       None 
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28 29 30 31 32 33 34 35 

CT TMDL 
Waterbodies 

MS4 
Area 

Bio-
filtraion 

Strip 

Bio-filtration 
Swale 

Detention 
Basin 

Infiltration 
Basin 

 

Gross 
Solids 

Removal 
Device 
(GSRD) 

 

Design Pullotion Prevention 
Infiltration Area (DPPIA) 

       N/A 
San 

Bernardin
o 

None None None None None 2 

 

 

36 37 38  39  40 41 

Infiltration 
Trench 

Austin 
Sand 
Fiter 

 
Delaware 

Sand  
Filter 

 

  
Traction Sand 

Trap 
(TST) 

 

Fish Passage Other BMP 

      None None None  None 

 

None - 

 

42 43  
44  

Construction 
Start  
Date 

Construction 
End 
Date 

SWDR Comments 

     October 2024 April 2025  

 



ITEM 

NO. 

ITEM 

CODE
DESCRIPTION UNIT QUANTITY PRICE AMOUNT

1 130100 JOB SITE MANAGEMENT LS 1 $55,000.00 $55,000.00

2 130201 PREPARE WATER POLLUTION CONTROL PROGRAM LS 1 $1,700.00 $1,700.00

3 130500 TEMPORARY EROSION CONTROL BLANKET SQYD 1,160 $4.70 $5,452.00

4 130680 TEMPORARY SILT FENCE LF 1,772 $6.00 $10,632.00

5 130620 TEMPORARY DRAINAGE INLET PROTECTION EA 10 $240.00 $2,400.00

6 130640 TEMPORARY FIBER ROLL LF 1,415 $6.00 $8,490.00

7 130710 TEMPORARY CONSTRUCTION ENTRANCE EA 2 $3,000.00 $6,000.00

8 130900 TEMPORARY CONCRETE WASHOUT LS 1 $3,000.00 $3,000.00

9 066595 WATER POLLUTION CONTROL MAINTENANCE SHARING LS 1 $5,000.00 $5,000.00

10 066596 ADDITIONAL WATER POLLUTION CONTROL LS 1 $5,000.00 $5,000.00

$102,674.00

SR-210/WATERMAN AVENUE IMPROVEMENT PROJECT

EASTBOUND ON-RAMP WIDENING

CONSTRUCTION SITE BMPs COST ESTIMATE

TOTAL    



SUPPLEMENTAL 
ATTACHMENTS
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Design Pollution Prevention BMPs 

Checklist DPP-1,  Part 1 

Prepared by: Syed Raza    Date: August 2024        _District-Co-Route: 08-SBd-210,18__ 

PM: R24.2/24.4, T6.1/6.3     Project ID (or EA): 08-23-N-MC-1118             RWQCB: Santa Ana, R8     

Consideration of Design Pollution Prevention BMPs  

Consideration of Downstream Effects Related to Potentially Increased 
Flow [to streams or channels] 

   

Will the project increase velocity or volume of downstream flow? Yes No NA 

 Will the project discharge to unlined channels? Yes No NA 

Will the project encroach, cross, realign, or cause other hydraulic changes 
to a stream that may affect downstream channel stability? 

 If Yes was answered to any of the above questions, consider Downstream Effects 
Related to Potentially Increased Flow, complete the Checklist DPP-1, Part 2. 

Yes No NA 

   

 Slope/Surface Protection Systems     

 Will the project create new slopes or modify existing slopes?  Yes No NA 

If Yes was answered to the above question, consider Slope/Surface Protection 
Systems, complete the Checklist DPP-1, Part 3. 

   

 Concentrated Flow Conveyance Systems    

 Will the project create or modify ditches, dikes, berms, or swales? Yes No NA 

 Will project create new slopes or modify existing slopes? Yes No NA 

 Will it be necessary to direct or intercept surface runoff? Yes No NA 

 Will cross drains be modified?   Yes No NA 

If Yes was answered to any of the above questions, consider Concentrated Flow 
Conveyance Systems; complete the Checklist DPP-1, Part 4.  

   

 Preservation of Existing Vegetation, Soils, and Stream Buffer Areas    

It is the goal of the Stormwater Program to maximize the protection of 
desirable existing vegetation, soils, and stream buffer areas to provide 
erosion and sediment control benefits on all projects.  

Complete 

Consider Preservation of Existing Vegetation, soils, and stream buffer areas, 
complete the Checklist DPP-1, Part 5.    
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Design Pollution Prevention BMPs 

Checklist DPP-1,  Part 2 

Prepared by: Syed Raza    Date: August 2024        _District-Co-Route: 08-SBd-210,18__ 

PM: R24.2/24.4, T6.1/6.3    Project ID (or EA): 08-23-N-MC-1118             RWQCB: Santa Ana, R8       

Downstream Effects Related to Potentially Increased Flow 

1. Review total paved area and reduce to the maximum extent practicable. Complete 

2. Review channel lining materials and design for stream bank erosion control. N/A Complete 

(a)  See Chapters 860 and 870 of the HDM. Complete 

(b) Consider channel erosion control measures within the construction limits as 
well as downstream. Consider scour velocity. If erosion control measures are 
required downstream of construction limits obtain the appropriate permits and 
right of way documents to include work within the construction limits. 

Complete 

3. Include, where appropriate, energy dissipation devices at culvert outlets. N/A Complete 

4. Ensure all transitions between culvert outlets/headwalls/wingwalls and channels 
are smooth to reduce turbulence and scour. N/A 

Complete 

5. Include, if appropriate, peak flow attenuation basins or devices to reduce peak 
discharges. N/A 

6.  Calculate the water quality volume infiltrated within the project limits. These 
calculations will be used in the Checklist T-1, Part 1.  

 

Complete 
 

Complete 
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Design Pollution Prevention BMPs 

Checklist DPP-1,  Part 3 

Prepared by: Syed Raza    Date: August 2024        _District-Co-Route: 08-SBd-210,18__ 

PM: R24.2/24.4, T6.1/6.3   Project ID (or EA): 08-23-N-MC-1118             RWQCB: Santa Ana, R8   

Slope / Surface Protection Systems 

1. What are the proposed areas of cut and fill? (attach plan or map) see roadway 
plans 

Complete 

2. Were benches or terraces provided on high cut and fill slopes to shorten slope 
length?  

 Yes No 

3. Were concentrated flows collected in stabilized drains or channels?  Yes No 

4. Are new or disturbed slopes > 4:1 horizontal:vertical (h:v)?  Yes No 

   If Yes, District Landscape Architect is responsible for an erosion control 
strategy and may prepare an erosion control plan.  

   

5. Are new or disturbed slopes > 2:1 (h:v)?  Yes No 

   If Yes, DES Geotechnical Design unit must prepare a Geotechnical Design 
Report, and the District Landscape Architect should prepare or approve an 
erosion control plan. Concurrence must be obtained from the District 
Maintenance Stormwater Coordinator for slopes steeper than 2:1 (h:v).  

   

VEGETATED SURFACES 

1. Identify existing vegetation. Complete 

2. Evaluate site to determine soil types, appropriate vegetation and planting 
strategies. 

Complete 

3. How long will it take for permanent vegetation to establish? Complete 

4. Plan transition BMPs from construction to permanent establishment. Complete 

5. Have vegetated areas and supporting permanent irrigation systems been 
designed to comply with the Model Water Efficient Landscape Ordinance 
(MWELO)?  

Yes No 

6. Minimize overland and concentrated flow depths and velocities. Complete 

HARD SURFACES 

1. Are hard surfaces minimized?  Yes No 

Review appropriate SSPs for Vegetated Surface and Hard Surface Protection 
Systems. 

Complete 
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Design Pollution Prevention BMPs  

Checklist DPP-1,  Part 4 

Prepared by: Syed Raza    Date: August 2024        _District-Co-Route: 08-SBd-210,18__ 

PM: R24.2/24.4, T6.1/6.3     Project ID (or EA): 08-23-N-MC-1118             RWQCB: Santa Ana, R8   

Concentrated Flow Conveyance Systems 

Ditches, Berms, Dikes and Swales  

1. Consider Ditches, Berms, Dikes, and Swales as per Topics 813, 834.3, 835, and 
Chapter 860 of the HDM. Complete 

2. Review existing and proposed conditions to remove any dike not required for 
slope stability, erosion control, and water conveyance. Complete 

3. Evaluate risks due to erosion, overtopping, flow backups or washout. Complete 

4. Consider outlet protection where localized scour is anticipated. N/A Complete 

5. Examine the site for run-on from off-site sources. None   Complete 

6. Consider permissible shear and velocity when selecting lining material (See Table 
865.2 in the HDM). N/A Complete 

Overside Drains 

1. Consider downdrains, as per Index 834.4 of the HDM. N/A  Complete 

2. Consider paved spillways for side slopes flatter than 4:1 h:v. N/A Complete 

Flared Culvert End Sections 

1. Consider flared end sections on culvert inlets and outlets as per Chapter 827 of 
the HDM. N/A Complete 

Outlet Protection/Velocity Dissipation Devices 

1. Consider outlet protection/velocity dissipation devices at outlets, including cross 
drains, as per Chapters 827 and 870 of the HDM.  N/A Complete 

Review appropriate SSPs for Concentrated Flow Conveyance Systems. N/A Complete 
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Design Pollution Prevention BMPs 

Checklist DPP-1,  Part 5 

Prepared by: Syed Raza    Date: August 2024        _District-Co-Route: 08-SBd-210,18__ 

PM: R24.2/24.4, T6.1/6.3    Project ID (or EA): 08-23-N-MC-1118             RWQCB: Santa Ana, R8       

Preservation of Existing Vegetation, Soils, and Stream Buffer Areas 

1. Review Preservation of Property, (Clearing and Grubbing) to reduce clearing and 
grubbing and maximize preservation of existing vegetation, soils, and stream 
buffer areas. 

Complete 

2. Has all vegetation, soils, and stream buffer areas to be retained been coordinated 
with Environmental, and identified and defined in the contract plans? 
 

Yes No 

3. Have steps been taken to minimize disturbed areas, such as locating temporary 
roadways to avoid stands of trees and shrubs and to follow existing contours to 
reduce cutting and filling? 
 

Complete 

4. Have impacts to preserved vegetation, soils, and stream buffer areas been 
considered while work is occurring in disturbed areas?  
 

Yes No 

5. Are all areas to be preserved delineated on the plans?  Yes No 
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Treatment BMPs 
Checklist T-1, Part 1 

Prepared by: Syed Raza    Date: August 2024        _District-Co-Route: 08-SBd-210,18__ 

PM: R24.2/24.4, T6.1/6.3       Project ID (or EA): 08-23-N-MC-1118             RWQCB: Santa Ana, R8   

Consideration of Treatment BMPs 

This checklist is used for projects that require the consideration of Approved Treatment BMPs, as 
determined from the process described in Section 4 (Treatment Consideration) and the Evaluation 
Documentation Form (EDF). This checklist will be used to determine which Treatment BMPs should be 
considered for each BMP contributing drainage area within the project. Supplemental data will be needed to 
verify siting and design applicability for final incorporation into a project.  

Complete this checklist for each phase of the project. This will help to determine if any changes to the BMP 
strategy are necessary, based on site specific information gathered during later phases. Use the responses 
to the questions as the basis of developing the narrative in Section 6 of the Stormwater Data Report to 
document that Treatment BMPs have been appropriately considered and/or incorporated. 

Before evaluating an area for treatment capabilities or to incorporate a Treatment BMP, calculate the 
numeric sizing requirement for each contributing drainage area (WQV from the 85th percentile 24-hour 
storm event or WQF rate). Soil and geometric information for the project area will be necessary to use this 
Checklist. 

Identify the overall project PCTA 

Refer to Section 4.4 Treatment Areas for more information on defining these areas. 

PCTA = NNI + RIS + ATA (1 Impervious) + ATA (2) 

NNI = Net New Impervious Area 

RIS = Replaced Impervious Surface 

ATA (1 Impervious) = Additional Treatment Area required for existing Treatment BMPs that were removed or 
modified as part of the project 

ATA (2) = Additional Treatment Area required when NNI is 50 percent or greater than total project impervious  

What is the PCTA for the project?  0.44 Acres_ (A in Table E-1) 

The PCTA is the impervious area required to be treated by the project. The PE is to incorporate BMPs until 
the summation of the treated impervious area of all the BMPs is equivalent to the PCTA for the Project.  

Once this area and any ATA 1 (Pervious) has been treated, the project is in compliance with the post 
construction treatment requirement.  

Total Maximum Daily Load (TMDL) Retrofit Projects 

If the project is installing Treatment BMPs to only address TMDL requirements, then there is no required 
PCTA. The Treatment BMPs for a TMDL retrofit project should be designed to treat the impervious and 
pervious contributing drainage areas, as they are both eligible for compliance unit (CU) credits. 

Overall Project Evaluation 

Answer all questions, unless otherwise directed. 
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A. Overall Project Consideration   

1. Is the project in a watershed with prescriptive Treatment BMP requirements in 
an adopted TMDL implementation plan or are there any other requirements for 
project area (e.g., District, Regional Board, Lawsuit)? 

If Yes, consult the District/Regional Design Stormwater Coordinator or 
District/Regional NPDES Coordinator to determine if there are written 
agreements related to specific Treatment BMPs. In this case, determine if the 
rest of this checklist needs to be followed to address other post construction 
requirements. If not, document BMP(s) in the Individual Treatment BMP 
Summary Table, provide information on the basis of the BMP requirement and 
any regulatory coordination in the SWDR narrative, and complete Table E-2. 
Otherwise, continue. 

If No, continue. 

 Yes  No 

2. Does the receiving water have a TMDL for litter/trash, or is there a region 
specific requirement related to trash?  

If Yes, first evaluate BMPs that can treat other pollutants and are considered to 
be full capture devices (GSRDs or other) for litter/trash. If other BMPs cannot 
be sited, consult with the District/Regional Design Stormwater Coordinator or 
District/Regional NPDES Coordinator to determine if standalone full capture 
devices (GSRDs or other) are required to be incorporated. If standalone devices 
are required and no other Treatment BMPs are being considered, go to 
question 6 of “Individual BMP Evaluation”.  

If No, continue. 

 Yes  No 

3. Is the project located in an area that uses traction sand more than twice a 
year? 

If Yes, first consider BMPs that can treat other pollutants and can capture 
traction sand. If other BMPs cannot be sited, consult the District/Regional 
Design Stormwater Coordinator to determine if standalone traction sand trap 
devices should be incorporated.  

If standalone devices are required and no other Treatment BMPs are being 
considered, go to question 6 of “Individual BMP Evaluation”. Otherwise, 
continue with this checklist to identify Treatment BMPs that provide traction 
sand and other pollutant removal, or to design Treatment BMPs in series. 

If No, continue. 

 Yes  No 
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B. Dual Purpose Facilities   

Does the project have (or propose to include) any dual purpose facilities that 
could meet treatment requirements (e.g., Dry Weather Flow Diversion, flood 
control basins, etc.)? 

If Yes and 100 percent of the PCTA and ATA 1 (Pervious) will be treated by the 
dual purpose facility, go to question 6 of “Individual BMP Evaluation”.  

If Yes, but 100 percent of the PCTA and ATA 1 (Pervious) has not been 
addressed, continue. 

If No, continue. 

 Yes  No 

C. Evaluate overall project area for infiltration opportunities using existing and 
proposed roadside surfaces (DPP Infiltration Areas). Assure the DPP Infiltration Area 
is stabilized to handle highway drainage design flows, for both sheet and 
concentrated flows (See HDM Section 800). 

Document DPP Infiltration Areas on the “Individual Treatment BMP Summary Table” 
located at the end of this checklist. 

  

1. Based on site conditions, do the DPP Infiltration Areas infiltrate 100 percent of 
the WQV generated by the PCTA and ATA 1 (Pervious) for the project? 

Yes, go to question 6 of “Individual BMP Evaluation”. 

If No, account for area infiltrated and continue. 

 Yes  No 

2. Can infiltration for these areas be increased by using soil amendments or other 
means? 

If Yes, and 100 percent of the WQV generated by the PCTA and ATA  1 
(Pervious) is infiltrated, go to question 6 of “Individual BMP Evaluation”. 

If Yes, but 100 percent of the WQV generated by the PCTA and ATA  1 
(Pervious) is not infiltrated, continue with this checklist to identify Treatment 
BMPs that will treat the remaining PCTA and ATA 1 (Pervious). 

If No, continue. 

 

 Yes  No 
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Individual BMP Evaluation 

Answer the following questions for each Treatment BMP location being considered. The following process 
must be followed until the PCTA and ATA 1 (Pervious) or desired treatment area (Alternative Compliance or 
TMDL CUs) has been achieved; for TMDL CUs, consider both impervious and pervious contributing drainage 
areas. Use the Individual Treatment BMP Summary Table at the end of the checklist to summarize the 
selected BMP(s) based on the findings of the following questions for each BMP contributing drainage area.  

1. Infiltration Devices (Infiltration Basin, Trench, or other device)   

a. Can 100 percent of the BMP contributing drainage area WQV (or remaining 
WQV, if in series with a DPP Infiltration Area or other BMP) be infiltrated? 

If Yes, go to question 6. 

If No, continue. 

 Yes  No 

2. Biofiltration Devices (Biofiltration Strips and Swales)   

a. Is this a TMDL retrofit project or is the project within a TMDL watershed or 
303(d) impaired receiving water body area? 

If Yes, when designing the biofiltration device, determine the percent WQV 
infiltrated from both the impervious and pervious BMP contributing drainage 
areas. Consider using existing or amended soils: 

i. If infiltration is >50 percent, continue to b. 

ii. If infiltration is ≤50 percent, go to question 3. 

If No, continue to b. 

b. Can biofiltration devices be designed to: 

i. Treat 100 percent of the WQF/WQV (or remainder, if in series with a 
DPP Infiltration Area or other BMP) from the BMP contributing 
drainage area, and 

ii. Meet the siting and design criteria of the Caltrans biofiltration device 
design guidance. 

If Yes, continue to c. 

If No, go to question 3. 

 Yes 

 

 

 

 

 

 

 Yes 

 

 No 

 

 

 

 

 

 

 No 

c. Biofiltration devices are considered to be an effective method of treatment, go 
to question 6. 
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3. Earthen type BMPs (Detention Devices, Media Filters, or other devices)    

a. Is this a TMDL retrofit project or is the project within a TMDL watershed or 
303(d) impaired receiving water body area? 

If Yes, when designing the earthen type BMP, determine the percent WQV 
infiltrated from both the impervious and pervious BMP contributing drainage 
area. Consider using existing or amended soils: 

i. If infiltration is >50 percent, continue to b. 

ii. If infiltration is ≤50 percent, go to question 4. 

If No, continue to b. 

 Yes  No 

b. Can earthen type BMPs (standalone or in series with other approved 
Treatment BMPs) be designed to: 

iii. Treat 100 percent of the WQV (or remainder, if in series with a DPP 
Infiltration Area or other BMP) from the BMP contributing drainage 
area, and 

iv. Meet the criteria of the Caltrans design guidance for the treatment 
device being considered. 

If Yes, continue to c. 

 If No, go to question 4. 

 Yes  No 

c. Earthen type BMPs are considered to be an effective method of treatment, 
go to question 6. 
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4. Targeted Design Constituent (TDC) 

This approach will compare the effectiveness of individual BMPs and allow the PE 
to use judgment when evaluating BMP feasibility (site constraints, safety, 
maintenance requirements, life-cycle costs, etc.). 

  

a. Does the project discharge to a 303(d) impaired receiving water or a receiving 
water in a TMDL watershed where Caltrans is a named stakeholder?  

 Yes  No 

If Yes, is the identified pollutant(s) considered to be a TDC (check all that apply 
below)? Continue to b. 

 Yes  No 

 sediments 
 phosphorus 
 nitrogen 

 copper (dissolved or total) 
 lead (dissolved or total) 
 zinc (dissolved or total) 
 general metals (dissolved or total)1 

  

If No or if no TDC is identified, use Matrix A to select BMPs and go to question 
5.  

  

b. Treating Only Sediment. Is sediment a TDC? 

If Yes, use Matrix A to select BMPs and go to question 5.  

If No, continue to c.  

 Yes  No 

c. Treating Only Metals. Are copper, lead, zinc, or general metals listed TDCs? 

If Yes, use Matrix B to select BMPs, and go to question 5.  

If No, continue to d.  

 Yes  No 

d. Treating Only Nutrients. Are nitrogen and/or phosphorus listed TDCs? 

If Yes, use Matrix C to select BMPs, and go to question 5. 

If No, continue e. 

 Yes  No 

e. Treating both Metals and Nutrients. Is copper, lead, zinc, or general metals AND 
nitrogen or phosphorous a TDC? 

If yes, use Matrix D to select BMPs, and go to question 5.  

If No, continue. 

 Yes  No 

  

 
1 General metals is a designation used by Regional Water Boards when specific metals have not yet been identified as 

causing the impairment. 
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BMP Selection Matrix A: General Purpose Pollutant Removal 

Consider BMPs (or combinations of) to treat the contributing drainage area WQV with BMPs listed in this 
table. First evaluate Tier 1 BMPs, followed by Tier 2 BMPs when Tier 1 BMPs are not feasible. Within each 
Tier, BMP selection will be determined by the site-specific determination of feasibility. BMPs are chosen 
based on the infiltration category determined for BMP contributing drainage area. BMPs in other 
infiltration categories should be ignored. 

 
BMP ranking for infiltration category: 

Infiltration < 20% Infiltration 20% - 50% Infiltration > 50% 

Tier 1 

Strip:  HRT > 5  

Austin filter (concrete) 

Austin filter (earthen) 

Delaware filter 

Austin filter (earthen) 

Detention (unlined) 

Infiltration basins 

Infiltration trenches 

Biofiltration Strip 

Austin filter (earthen) 

Detention (unlined) 

Infiltration basins 

Infiltration trenches 

Biofiltration Strip  

Biofiltration Swale 

Tier 2 

Strip:  HRT < 5  

Biofiltration Swale 

Detention (unlined) 

Austin filter (concrete) 

Delaware filter 

Biofiltration Swale 

Austin filter (concrete) 

Delaware filter 

HRT = hydraulic residence time (min) 

All BMPs shown are considered to be effective, but some more than others. The PE should use 
professional judgment when selecting BMPs based on overall feasibility.  

All BMPs are shown to demonstrate equivalent effectiveness. 

 

BMP Selection Matrix B: Any metal is the TDC, but not nitrogen or phosphorous 

Consider BMPs (or combinations of) to treat the contributing drainage area WQV with BMPs listed in this 
table. First evaluate Tier 1 BMPs, followed by Tier 2 BMPs when Tier 1 BMPs are not feasible. Within each 
Tier, BMP selection will be determined by the site-specific determination of feasibility. BMPs are chosen 
based on the infiltration category determined for BMP contributing drainage area. BMPs in other 
infiltration categories should be ignored. 

 
BMP ranking for infiltration category: 

Infiltration < 20% Infiltration 20% - 50% Infiltration > 50% 

Tier 1 

Austin filter (earthen) 

Austin filter (concrete) 

Delaware filter 

Austin filter (earthen) 

Detention (unlined) 

Infiltration basins 

Infiltration trenches 

Austin filter (earthen) 

Detention (unlined) 

Infiltration basins 

Infiltration trenches 

Biofiltration Strip 

Biofiltration Swale 

Tier 2 

Strip:  HRT > 5 

Strip:  HRT < 5 

Biofiltration Swale 

Detention (unlined) 

Austin filter (concrete) 

Delaware filter 

Biofiltration Strip 

Biofiltration Swale 

Austin filter (concrete) 

Delaware filter 

HRT = hydraulic residence time (min)  

All BMPs shown are considered to be effective, but some more than others. The PE should use 
professional judgment when selecting BMPs based on overall feasibility.  

All BMPs are shown to demonstrate equivalent effectiveness. 
 

BMP Selection Matrix C: Phosphorous and / or nitrogen is the TDC, but no metals are the TDC 
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Consider BMPs (or combinations of) to treat the contributing drainage area WQV with BMPs listed in this 
table. First evaluate Tier 1 BMPs, followed by Tier 2 BMPs when Tier 1 BMPs are not feasible. Within each 
Tier, BMP selection will be determined by the site-specific determination of feasibility. BMPs are chosen 
based on the infiltration category determined for BMP contributing drainage area. BMPs in other 
infiltration categories should be ignored. 

 
BMP ranking for infiltration category: 

Infiltration < 20% Infiltration 20% - 50% Infiltration > 50% 

Tier 1 

Austin filter (earthen) 

Austin filter (concrete) 

Delaware filter* 

Austin filter (earthen) 

Detention (unlined) 

Infiltration basins 

Infiltration trenches 

Austin filter (earthen) 

Detention (unlined) 

Infiltration basins 

Infiltration trenches 

Biofiltration Strip 

Biofiltration Swale 

Tier 2 

Biofiltration Strip 

Biofiltration Swale 

Detention (unlined) 

Austin filter (concrete) 

Delaware filter 

Biofiltration Strip 

Biofiltration Swale 

Austin filter (concrete) 

Delaware filter 

All BMPs shown are considered to be effective, but some more than others. The PE should use 
professional judgment when selecting BMPs based on overall feasibility.  

All BMPs are shown to demonstrate equivalent effectiveness. 

*Delaware filters would be ranked in Tier 2 if the TDC is nitrogen only, as opposed to phosphorous only or 
both nitrogen and phosphorous.  

 

BMP Selection Matrix D: Any metal, plus phosphorous and / or nitrogen are the TDCs 

Consider BMPs (or combinations of) to treat the contributing drainage area WQV with BMPs listed in this 
table. First evaluate Tier 1 BMPs, followed by Tier 2 BMPs when Tier 1 BMPs are not feasible. Within each 
Tier, BMP selection will be determined by the site-specific determination of feasibility. BMPs are chosen 
based on the infiltration category determined for BMP contributing drainage area. BMPs in other 
infiltration categories should be ignored. 

 
BMP ranking for infiltration category: 

Infiltration < 20% Infiltration 20% - 50% Infiltration > 50% 

Tier 1 

Austin filter (earthen) 

Austin filter (concrete) 

Delaware filter* 

Austin filter (earthen) 

Detention (unlined) 

Infiltration basins 

Infiltration trenches 

 

 

Austin filter (earthen) 

Detention (unlined) 

Infiltration basins 

Infiltration trenches 

Biofiltration Strip 

Biofiltration Swale 

Tier 2 

Biofiltration Strip 

Biofiltration Swale 

Detention (unlined) 

Austin filter (concrete) 

Delaware filter 

Biofiltration Strip 

Biofiltration Swale 

Austin filter (concrete) 

Delaware filter 

All BMPs shown are considered to be effective, but some more than others. The PE should use 
professional judgment when selecting BMPs based on overall feasibility.  

All BMPs are shown to demonstrate equivalent effectiveness. 

*In cases where earthen BMPs also infiltrate, Delaware filters are ranked in Tier 2 if the TDC is nitrogen 
only, but they are Tier 1 for phosphorous only or both nitrogen and phosphorous. 
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5. Does the project discharge to a 303(d) receiving water that is listed for mercury or 
low dissolved oxygen? 

If Yes, contact the District/Regional NPDES Coordinator to determine if standing 
water in a Delaware Media Filter or Wet Basin would be a risk to downstream water 
quality. Continue to question 6. 

If No, continue to question 6. 

 Yes  No 

6. Identify the Treatment BMPs being considered and complete the Individual 
Treatment BMP Summary Table and Overall Project Treatment Summary Table on 
the following pages. Refer to Appendix B of the PPDG and review the checklists 
identified below for every Treatment BMP under consideration. 

Document the basis of design in the SWDR narrative and complete Table E-2. 

__X_ DPP Infiltration Areas: Checklist T-1, Part 11 

____ Infiltration Devices: Checklist T-1, Part 2 

____Biofiltration Strips and Biofiltration Swales: Checklist T-1, Part 3 

____ Detention Devices: Checklist T-1, Part 4 

____ Traction Sand Traps: Checklist T-1, Part 5 

____ Dry Weather Diversion: Checklist T-1, Part 6 

____ GSRDs: Checklist T-1, Part 7 

____ Media Filter [Austin Sand Filter and Delaware Filter]: Checklist T-1, Part 8 

 

Note: 

Multi-Chamber Treatment Train (MCTT) is not listed here because Caltrans has 
found that other approved BMPs are equally effective and more sustainable due to 
lower life cycle costs. 

Wet Basins are not listed here due to feasibility issues due to site feasibility and 
issues with long term operation and maintenance. 

MCTT and Wet Basins may be considered or implemented upon the 
recommendation of the District/Regional Design Stormwater Coordinator. 

 Complete 

7. Prepare cost estimate, including right-of-way, and identify any pertinent site specific 
determination of feasibility for selected Treatment BMPs and include in the SWDR 
for approval. 

 Complete 
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Individual Treatment BMP Summary Table  

List the selected BMPs based on the findings of this checklist and the treated areas 
associated with each BMP in Table E-2. For projects with multiple BMPs, add rows (if 
needed), or attach a separate sheet displaying the following information. 

Each BMP must be tracked in Table E-2. Districts may use a modified table based upon 
their needs. See Section 6.6 for additional information. 

 

 Complete 

Table E-2.  Individual Treatment BMP Summary Table1 

BMP 

Identifier-

Number 

BMP Type 

Treated 

Impervious 

Area (CT RW) 

(ac) 

Treated 

Impervious 

Area (Outside 

CT RW) (ac) 

Treated 

Pervious Area 

(CT RW) (ac) 

Treated 

Pervious Area 

(Outside CT 

RW) (ac) 

Treated 

WQV/WQF 

(%) 

DPPIA-1 
Infiltration 
Area 

0.42 0 0 0 93.9% 

DPPIA-2 
Infiltration 
Area 

0.14 0 0.01 0 94.3% 

       

       

Total Area to be Treated (acre) 

0.56 

(B in Table E-1) 

0 

(C in Table E-1) 

   

1 The treated areas identified in this table are a product of the BMP CDA and Treated WQV/WQF (%).  
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Treatment BMPs  

Checklist T-1,  Part 11 

Prepared by: Syed Raza    Date: August 2024        _District-Co-Route: 08-SBd-210,18__ 

PM: R24.2/24.4, T6.1/6.3      Project ID (or EA): 08-23-N-MC-1118           RWQCB: Santa Ana, R8   

DPP Infiltration Areas 

Feasibility1   

1. Does local Basin Plan or other local ordinance provide influent limits on quality of 
water that can be infiltrated, and would infiltration pose a threat to groundwater 
quality? 

Yes No 

2. Does infiltration at the site compromise the integrity of any slopes in the area? Yes No 

If “Yes” to any question above, DPP Infiltration Areas are not feasible; stop here and 
consider other approved Treatment BMPs. 

  

3. Are DPP Infiltration Areas proposed at sites where known contaminated soils or 
groundwater plumes exist?   
If “Yes”, consult with District/Regional NPDES Coordinator about how to proceed.  

Yes No 

4. If adequate area cannot be obtained, document in Section 6 of the SWDR that the 
inability to obtain adequate area prevents the incorporation of these Treatment 
BMPs into the project. 

Complete 

Design Elements 

* Required Design Element – A “Yes” response to these questions is required to further the consideration of 
this BMP into the project design. Document a “No” response in Section 6 of the SWDR to describe why this 
Treatment BMP cannot be included into the project design.  

** Recommended Design Element – A “Yes” response is preferred for these questions, but not required for 
incorporation into a project design. 

1. Has native soil gradation and infiltration rate been determined (see Design Guidance 

for more detail)? (Must be completed for PS&E level design.) *  
Yes No 

2. Has the infiltration rate of the DPP Infiltration Area been calculated and maximized 

through amendments where appropriate? **  

Yes No 

3. Is the DPP Infiltration Area capacity sufficient to capture the WQV, or portion thereof? 

** 
Yes No 

If “No”, document the percentage and amount of the WQV captured.  Complete 

4. Is a surface reinforcing material required?  Yes No 

If “Yes”, select material based on the permissible shear and velocity (refer to HDM 

Chapter 860 and Table 865.2).* 
 Complete 

1 This feasibility evaluation is applicable to areas that are being modified for infiltration as part of 
the project treatment strategy. For existing areas within the project limits that are being 
delineated as DPP Infiltration Areas, proceed to the Design Elements section. 

 

 



PM:

RWQCB:

Date:

0.8 in

w/o Amdt Final

0.6 0.6 ac
0.01 0.01 ac
0.61 0.61 ac

w/o Amdt Final

2082 2082 ft³
240 240 ft³

1842 1842 ft³
1766 1769 ft³

0 0 ft³
76 73 ft³
0 0 ft³

w/o Amdt Final

1456 1458 ft³
NC NC ac

PPDG Inputs

Total Treated Area (Att):

Comments

Abstraction Volume (Vabs):

Incidental Volume (Vinc):

Infiltration Volume (Vinf):

Flow-Through Treated Volume (Vftt):

Bypass Volume (Vbp):

Runoff Volume (Vroff):

Total Treated Volume (Vtt):

Rainfall Volume (Vrain):

Results Display Units: U.S. Customary

RESULTS
Summary

Areas

Pervious Area (Aperv):

Impervious Area (Aimp):

Total Area (At):

Volumes

Rainfall Distribution: CA-5 (24-hr distribution)

Dimensionless Unit Hydrograph: PRF 484 (Default)

Prepared by: PG June 13, 2024

Analysis Information

08-SB-210 R24.2/R24.4
Project ID (EA): Santa Ana

Caltrans Infiltration Tool

Project Name: 210 Waterman Ave

version 4.0.02

PROJECT SUMMARY

Project Information

Design Rainfall Depth (PCP): (85
th

 percentile, 24-hr)

District-Co-Route:

Stormwater BMP design using the 85th percentile, 24-hour storm
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PM:

RWQCB:

Date:

0.8 in

w/o Amdt Final

0.45 0.45 ac
0.00 0.00 ac
0.45 0.45 ac

w/o Amdt Final

1474 1474 ft³
141 141 ft³

1333 1333 ft³
1260 1260 ft³

0 0 ft³
73 73 ft³
0 0 ft³

w/o Amdt Final

1092 1092 ft³
NC NC ac

Comments

Flow-Through Treated Volume (Vftt):

Bypass Volume (Vbp):

Runoff Volume (Vroff):

Treated Areas

Total Treated Volume (Vtt):

Total Treated Area (Att):

Total Area (At):

Volumes

Rainfall Volume (Vrain):

Abstraction Volume (Vabs):

Incidental Volume (Vinc):

Infiltration Volume (Vinf):

RESULTS
Summary

Areas

Impervious Area (Aimp):

Pervious Area (Aperv):

Dimensionless Unit Hydrograph: PRF 484 (Default)
Results Display Units: U.S. Customary

Analysis Information

Design Rainfall Depth (PCP): (85
th

 percentile, 24-hr)

Rainfall Distribution: CA-5

Santa Ana
DA Name (ID): DPPIA-1
Prepared by: PG June 13, 2024

DRAINAGE AREA ANALYSIS

Drainage Area Information

Project Name: 210 Waterman Ave
District-Co-Route: 08-SB-210 R24.2/R24.4

Stormwater BMP design using the 85th percentile, 24-hour storm

version 4.0.02

Caltrans Infiltration Tool

Project ID (EA):
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SID: 1

DTID: 2

w/o Amdt Final [units]

19602 19602 ft²
0 0 ft²
5 5 min

(optional)

w/o Amdt Final

0.45 0.45 ac
0.00 0.00 ac
0.45 0.45 ac
0.00 0.00 ac

w/o Amdt Final

0 0 ft³
1,307 1,307 ft³
141 141 ft³

1,165 1,165 ft³
0 0 ft³
0 0 ft³

1,165 1,165 ft³
1,165 1,165 ft³

w/o Amdt Final

0 0 ft³
NC NC ac

SAID: 2

DTID: SELF!

w/o Amdt Final [units]

2514.3 2514.3 ft²

in/hr
HSG Soil Type: A
Infiltration Rate (Ies):

Existing Soil Characteristics---------------------------------------------------------------------------------------------------------------

DPPIA Design Inputs---------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------------------

Description: Waterman Ave

BMP Type: DPP Infiltration Area
BMP Identifier Number: DPPIA-1

Drains to Surface: DPP Infiltration Area [ID:2]

Area (Abmp):

DPP Infiltration Area [ID:2]

Bypass Volume (Vbp):

Runoff Volume (Vroff):

PPDG Inputs

Total Treated Volume (Vtt):

Total Treated Area (Att):

Pervious Area (Aperv):

Total Area (At):

Contributing Drainage Area (Acd):

Volumes

====================================================================================================

Areas

Pervious Area (Aperv):

Time of Concentration (Tc):

Volumetric Runoff Coef (Rv):

Runoff Area Design Inputs---------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------------------

Description: Waterman Ave

Surface Type: Runoff Area
Name : DPPIA-1 

Drains to Surface: DPP Infiltration Area [ID:2]

Impervious Area (Aimp):

Results------------------------------------------------------------------------------------------------------------------------------------------

Runon Volume (Vron):

Rainfall Volume (Vrain):

Abstraction Volume (Vabs):

Incidental Volume (Vinc):

Infiltration Volume (Vinf):

Flow-Through Treated Volume (Vftt):

Impervious Area (Aimp):

SURFACE MODELS
Runoff Area [ID:1]
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g/cm³
-

in/hr
g/cm³
-

in
in
-

w/o Amdt Final

0.00 0.00 ac
0.00 0.00 ac
0.00 0.00 ac
0.45 0.45 ac

w/o Amdt Final

1,165 1,165 ft³
168 168 ft³

0 0 ft³
168 168 ft³

1,260 1,260 ft³
0 0 ft³

73 73 ft³
73 73 ft³

w/o Amdt Final

1,092 1,092 ft³
NC NC ac

Total Treated Volume (Vtt):

Total Treated Area (Att):

====================================================================================================

Bypass Volume (Vbp):

Runoff Volume (Vroff):

Infiltration Volume (Vinf):

Flow-Through Treated Volume (Vftt):

Abstraction Volume (Vabs):

Incidental Volume (Vinc):

Runon Volume (Vron):

Total Area (At):

Contributing Drainage Area (Acd):

Areas

Impervious Area (Aimp):

Pervious Area (Aperv):

Placement Depth (Da):

Incorporation Depth (Di):

Void Ratio (Eas):

Specific Gravity of Particles (Ga):

Amended & Compacted Soil Characteristics------------------------------------------------------------------------------------------------------------------

Amendment Type: None
Infiltration Rate (Ia):

Specific Gravity of Particles (Ges):

Amendment Characteristics------------------------------------------------------------------------------------------------------------------

Bulk Density ( ρes ):

Bulk Density ( ρa ):

Results------------------------------------------------------------------------------------------------------------------------------------------

Volumes

Rainfall Volume (Vrain):

PPDG Inputs
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PM:

RWQCB:

Date:

0.8 in

w/o Amdt Final

0.15 0.15 ac
0.01 0.01 ac
0.16 0.16 ac

w/o Amdt Final

608 608 ft³
99 99 ft³

509 509 ft³
506 509 ft³

0 0 ft³
3 0 ft³
0 0 ft³

w/o Amdt Final

363 366 ft³
NC NC ac

Comments

Flow-Through Treated Volume (Vftt):

Bypass Volume (Vbp):

Runoff Volume (Vroff):

Treated Areas

Total Treated Volume (Vtt):

Total Treated Area (Att):

Total Area (At):

Volumes

Rainfall Volume (Vrain):

Abstraction Volume (Vabs):

Incidental Volume (Vinc):

Infiltration Volume (Vinf):

RESULTS
Summary

Areas

Impervious Area (Aimp):

Pervious Area (Aperv):

Dimensionless Unit Hydrograph: PRF 484 (Default)
Results Display Units: U.S. Customary

Analysis Information

Design Rainfall Depth (PCP): (85
th

 percentile, 24-hr)

Rainfall Distribution: CA-5

Santa Ana
DA Name (ID): DPPIA-2
Prepared by: PG June 13, 2024

DRAINAGE AREA ANALYSIS

Drainage Area Information

Project Name: 210 Waterman Ave
District-Co-Route: 08-SB-210 R24.2/R24.4

Stormwater BMP design using the 85th percentile, 24-hour storm

version 4.0.02

Caltrans Infiltration Tool

Project ID (EA):
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SID: 1

DTID: 2

w/o Amdt Final [units]

6534 6534 ft²
435.6 435.6 ft²

5 5 min

(optional)

w/o Amdt Final

0.15 0.15 ac
0.01 0.01 ac
0.16 0.16 ac
0.00 0.00 ac

w/o Amdt Final

0 0 ft³
465 465 ft³
99 99 ft³

366 366 ft³
0 0 ft³
0 0 ft³

366 366 ft³
366 366 ft³

w/o Amdt Final

0 0 ft³
NC NC ac

SAID: 2

DTID: SELF!

w/o Amdt Final [units]

2147 2147 ft²

in/hr
HSG Soil Type: A
Infiltration Rate (Ies):

Existing Soil Characteristics---------------------------------------------------------------------------------------------------------------

DPPIA Design Inputs---------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------------------

Description: Waterman Ave EB On-Ramp

BMP Type: DPP Infiltration Area
BMP Identifier Number: DPPIA-2

Drains to Surface: DPP Infiltration Area [ID:2]

Area (Abmp):

DPP Infiltration Area [ID:2]

Bypass Volume (Vbp):

Runoff Volume (Vroff):

PPDG Inputs

Total Treated Volume (Vtt):

Total Treated Area (Att):

Pervious Area (Aperv):

Total Area (At):

Contributing Drainage Area (Acd):

Volumes

====================================================================================================

Areas

Pervious Area (Aperv):

Time of Concentration (Tc):

Volumetric Runoff Coef (Rv):

Runoff Area Design Inputs---------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------------------

Description: Waterman Ave EB On-Ramp

Surface Type: Runoff Area
Name : DPPIA-2

Drains to Surface: DPP Infiltration Area [ID:2]

Impervious Area (Aimp):

Results------------------------------------------------------------------------------------------------------------------------------------------

Runon Volume (Vron):

Rainfall Volume (Vrain):

Abstraction Volume (Vabs):

Incidental Volume (Vinc):

Infiltration Volume (Vinf):

Flow-Through Treated Volume (Vftt):

Impervious Area (Aimp):

SURFACE MODELS
Runoff Area [ID:1]
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g/cm³
-

in/hr
g/cm³
-

0 6 in
0 6 in

-

w/o Amdt Final

0.00 0.00 ac
0.00 0.00 ac
0.00 0.00 ac
0.16 0.16 ac

w/o Amdt Final

366 366 ft³
143 143 ft³

0 0 ft³
143 143 ft³
506 509 ft³

0 0 ft³
3 0 ft³
3 0 ft³

w/o Amdt Final

363 366 ft³
NC NC ac

Total Treated Volume (Vtt):

Total Treated Area (Att):

====================================================================================================

Bypass Volume (Vbp):

Runoff Volume (Vroff):

Infiltration Volume (Vinf):

Flow-Through Treated Volume (Vftt):

Abstraction Volume (Vabs):

Incidental Volume (Vinc):

Runon Volume (Vron):

Total Area (At):

Contributing Drainage Area (Acd):

Areas

Impervious Area (Aimp):

Pervious Area (Aperv):

Placement Depth (Da):

Incorporation Depth (Di):

Void Ratio (Eas):

Specific Gravity of Particles (Ga):

Amended & Compacted Soil Characteristics------------------------------------------------------------------------------------------------------------------

Amendment Type: Gravel
Infiltration Rate (Ia):

Specific Gravity of Particles (Ges):

Amendment Characteristics------------------------------------------------------------------------------------------------------------------

Bulk Density ( ρes ):

Bulk Density ( ρa ):

Results------------------------------------------------------------------------------------------------------------------------------------------

Volumes

Rainfall Volume (Vrain):

PPDG Inputs
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