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Drainage Memo for Roquet Ranch – Tentative Tract Map 19983 
City of Colton 
 
Date: November 2016  
 
From: K&A Engineering, Inc. 
 
Discussion: 
 
The purpose of this memorandum is to discuss the following: 

1. On-site pre- and post-development hydrology and water quality conditions. 

2. Off-site hydrology impacts to Cadena Creek and the Highgrove Channel.  

 
The Roquet Ranch community is comprised of approximately 335 acres.  It is a mixed use 
development which will include single family homesites, attached condominium homes, a school 
site, commercial area, a public park, a private recreational area, and numerous open space areas. 
Residential development will be the primary land use with approximately 800 residential units. The 
new Community is located in the La Loma Hills in south Colton.  The project bounded on the south 
by residential development and the San Bernardino/Riverside County boundary line, on the west by 
low lying vacant land and the Santa Ana River, on the north by vacant land within the La Loma Hills, 
and on the east by existing Colton residential developments and La Cadena Drive.  
 
Refer to Figure 1 - Project Area below. 
 
Hydrologic parameters used in our analysis follow the San Bernardino County Hydrology Manual. 
 
On-site Existing Condition: The property contains three main drainage subareas:   

1. North subarea, approximately 157.2 acres in the northern portion of the property and drains 
toward the Santa Ana River. The 100-year storm peak discharge for this drainage area is 
312.9 cfs. 

2. West subarea, approximately 110.8 acres in the central portion of the property and drains 
westerly across low lying property towards the Santa Ana River. The 100-year storm peak 
discharge for this drainage area is 262.2 cfs. 

3. South subarea, approximately 79.3 acres in the southern portion of the property and drains 
southerly and westerly and is tributary to Cadena Creek the existing Highgrove Channel. 
The 100-year storm peak discharge for this drainage area is 189.3 cfs. 

 
On-site Proposed Condition: Every effort was made to maintain the Existing Condition drainage 
patterns for the proposed developed condition.  We have created three primary drainage subareas:  

1. North subarea, approximately 100.1 acres in the northern portion of the property and drains 
toward the Santa Ana River. The 100-year storm peak discharge for this drainage area is 
256.7 cfs. 

2. West subarea, approximately 100.1 acres in the central portion of the property and drains 
westerly across low lying property towards the Santa Ana River. The 100-year storm peak 
discharge for this drainage area is 252.9 cfs. 
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3. South subarea, approximately 87.9 acres, in the southern portion of the property and drains 
southerly and westerly and is tributary to Cadena Creek and the existing Highgrove 
Channel. The 100-year storm peak discharge for this drainage area is 240.2 cfs. 

Refer to attached Figures 2.1, 2.2, and 2.3 “On-Site Comparison Pre- & Post- Condition, Hydrology 
Map” for each subarea.  

Refer to Attachment A: Drainage Report for Roquet Ranch – TTM 19983 by K&A Engineering, Inc. 
for hydrology calculations. 

Summary On-site Existing Condition vs. Proposed Condition Drainage Comparison 
  

Drainage 
Subarea 

Existing Condition  
Q100 (cfs) 

Proposed Condition 
Q100 (cfs) 

Delta Q100 (cfs) 

   North 312.9 256.7 -56.2 

   West 262.2 252.9 -9.3 

  South 189.3 240.2 +50.9 *) 

        

*) The South subarea requires a minor detention basin to achieve no net drainage increase. 
 
On-Site Water Quality:  On-Site water quality treatment from runoff from the Roquet Ranch 
Community will be mitigated by incorporating applicable Low Impact Development Best 
Management Practices (LID BMPs) and Treatment Control BMPs per the Waste Discharge 
Requirements for the County of San Bernardino, Order No. R8-2010-0036, NPDES No. 
CAS618036, Areawide Urban Stormwater Runoff, for the Santa Ana Region of the California 
Regional Water Quality Control Board. 

Refer to Figure 3 for the locations of the On-Site water quality control basins. 

Also see Water Quality Management Plan (WQMP) for Roquet Ranch – TTM 19983 by K&A 
Engineering, Inc. in Attachment D for the detailed analysis. 

 
Off-Site Drainage Tributary to Cadena Creek and the Highgrove Channel: We have identified three 
off-site drainage areas tributary to Cadena Creek and the Highgrove Channel.  We have labeled 
them as Drainage Areas A, B, and C. Refer to attached exhibits “Hydrology Map Off-site Drainage 
Areas” for existing and proposed conditions, Figures 4.1, 4.2, and 4.3. 
 

1. Drainage Area A, approximately 2.6 square miles is the most upstream drainage area and 
lies mostly within the City of Grand Terrace.  The drainage boundaries begin at the ridge line 
of Blue Mountain to the east and the I-215 Freeway corridor to the west.  The southern 
drainage boundary runs parallel along Main Street from the I-215 Freeway corridor to the 
ridge line of Blue Mountain.  The northern drainage boundary runs through existing 
residential units north of Barton Road until reaching the ridge line of Blue Mountain.   

 
Topographically, the off-site drainage area consists of the steep hillside (+/-40% slopes) 
from the ridge line of Blue Mountain to the base of the mountain, where the area begins to 
flatten out in the developed valley area (+/-3% slopes) down to the I-215 Freeway corridor.  
Several storm drain facilities including a 54” RCP and a 60” RCP running along Barton Road 
and De Berry Street help drain the valley area east of the Freeway.  This off-site drainage 
area consists mostly of residential areas with some commercial/industrial development. Area 
A ultimately drains under the I-215 Freeway through an existing Caltrans double 6’ by 6’ box 
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culvert located next to the railroad crossing.  The Q100 flow rate through the box culvert is 
1,200 cfs based on FEMA’s analysis (see Attachment B). This box culvert acts as flow 
restriction to Cadena Creek downstream of the I-215 Freeway. 
 

2. Drainage Area B, is sandwiched between the I-215 Freeway and La Cadena Drive on the 
east and west, and Barton Road and Main Street to the north and south.  The cumulative 
area of Area A and B is approximately 4.1 square miles.  This off-site drainage area consists 
mostly of commercial and industrial development.   The area is generally flat (+/-3% slopes).  
Flows from Area A run southerly parallel to the I-215 Freeway through two CalTrans 6’ x 6’ 
RCB culverts at Iowa Avenue and at the south bound I-215 off ramp and continue to the 60” 
CMP culvert at the La Cadena crossing.  Our preliminary design indicates the need for a 
double 7’ x 8’ RCB at this location to intercept design flows of Q100 = 1,700 cfs based on 
FEMA’s analysis. 

 
3. Drainage Area C, is located between ridgeline of the La Loma Hills and La Cadena Drive on 

the east and west, and Barton Road and the Cadena Creek Mobile Home Community to the 
north and south.  The cumulative area of Area A, B and C is approximately 4.7 square miles.  
This off-site drainage area consists mostly of residential development.   The area is steep 
(+/-40% slopes) within the La Loma hills and flatter (+/-3% to 6% slopes) within the 
residential areas and along La Cadena Drive.  Flows from Area B will be intercepted by the 
proposed double 7’ x 8’ RCB culvert and conveyed under La Cadena Drive and through 
Planning Area 9 to outlet into the existing Cadena Creek at the mobile home park.  Storm 
flows travel westerly along the natural creek bed through the mobile home park and through 
two existing double 12’ x 7’ RCB culverts to the Highgrove Channel entrance at Orange 
Street. The Q100 flow rate at his point is 2,000 cfs.  The existing culverts at Orange Street 
are planned to be replaced with a triple 6’ x 9’ RCB culvert.  The Q100 flow rate through this 
box culvert is 2,000 cfs based on FEMA’s analysis. 

 
The existing Highgrove Channel, downstream of Orange Street is a trapezoidal concrete lined open 
channel owned and maintained by the Riverside County Flood Control & Water Conservation 
District.  The design data from RCFCD indicates the capacity for this channel is 1,300 cfs (see 
Attachment C for more information). 
 
Additionally, the existing overall total drainage area tributary to Cadena Creek and the Highgrove 
Channel consists of approximately 2,980 acres (4.7 square miles) and, based on FEMA’s Flood 
Insurance Study (FIS), has a peak flow rate, Q100 = 2,000 cfs.  The Time of Concentration for this 
peak flow to reach Cadena Creek at the mobile home park from the most upstream portion of the 
watershed is approximately 60 minutes.  Peak flows from the Roquet Ranch Community that are 
tributary to Cadena Creek have a Time of Concentration of approximately 20 minutes, thereby 
lessening the impact of storm water runoff from the proposed project. 
 
In conclusion: 

 The development of the Roquet Ranch Community will not have any significant additional 
drainage impacts to Cadena Creek or the Highgrove Channel.   

 The incorporation of the appropriate Low Impact Development Best Management Practices 
(LID BMPs) and Treatment Control BMPs to ensure water quality treatment of project 
runoff; the Roquet Ranch Community will not have any significant impacts to downstream 
water quality. 

 
 



 
 
Roquet Ranch   Page 4 
Drainage Memorandum 

 
 
 
 

   FIGURE 1 – PROJECT AREA 
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Attachments included on CD: 
 

  Attachment A: Drainage Report for Roquet Ranch – TTM 19983 by K&A 
Engineering, Inc. 

      
  Attachment B: Highgrove Channel FEMA FIRM and FIS. 
 
  Attachment C: Hydrology check on Highgrove Channel by RCFC&WCD and 

Highgrove Channel plans. 
 
  Attachment D: Water Quality Management Plan (WQMP) for Roquet Ranch – TTM 

19983 by K&A Engineering, Inc. 
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