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EXISTING CONDITIONS 
Sediment removed” section of this report best reflects the intended capacity of the 
channels, as it is based on the MMP channel dimension data and was revised based on the 
latest field data. 

Based on this IHHA assessment, it has been determined that Reach 3 and Reach 7 are 
subject to regular sediment deposition and vegetation establishment. Sediment transport 
is a natural and complex phenomenon that is beyond the scope of this report. Sediment 
production occurs as a result of natural processes and is accelerated by the development 
and urbanization activities in the watershed. When a stream has an excess of energy 
(flow) to transport a certain amount of sediment load, degradation, or scour/erosion will 
occur. Conversely, when a stream has insufficient energy (flow), aggradation, or 
deposition will occur. Both of these processes usually occur along subsequent reaches of 
the same stream. In the case of Reaches 3 and 7, flatter slopes of the concrete-lined 
channels result in lower flow velocities, where eroded sediment particles generated from 
the upstream watershed settle out of the storm water runoff along the channel beds. The 
establishment of vegetation in the deposited material continues the reduction in flow 
velocities and in turn encourages more sediment to drop out. If this process is left 
unchecked and no corrective action on a continuous basis is taken, the conveyance 
capacity of Reach 3 could be significantly reduced, and for Reach 7, the channel itself 
could be rendered inoperable. 

The results of this IHHA show Reach 3 has the capacity to convey the 10-year storm flow 
in its current condition; however, if no corrective action is taken to counteract the 
sediment deposition and vegetation establishment in the channel, the conveyance capacity 
within the existing channel is likely to reduce to the 5-year storm event level. In the 
Maintained-Sediment removed condition the channel capacity is increased to convey 
approximately the 15- to 20-year storm event flows. The results also show that in the 
current condition, Reach 7 has the capacity to contain the 1-year storm due to the low 
gutter flow line elevations of the curb inlets in Roselle Street. If no maintenance occurs in 
Reach 7, the capacity will continue to be reduced.  In the Maintained-Sediment removed 
condition the channel capacity is increased to convey the 2-year storm event.   

It is recommended that the sediment and vegetation within both channels be completely 
removed. If sediment deposition and vegetation growth are allowed to continue, the 
channels’ conveyance capacities will continue to decline. This exposes the adjacent 
developed areas to more severe and negative impacts even during the minor storm events. 
Tables 1 and 2 below summarize the results for each channel. 

Table 1. Reach 3 Results Summary 
10-year Storm 

Event Flow Rate 
(cfs) 

Calculated Design 
Capacity (cfs) 

Current 
Capacity (cfs) 

1500 19001 1500 
1This flow rate corresponds to approximately the 15 to 20-year storm event 
assuming that the downstream reaches, Reach 1 and 2 are unmaintained. 
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Table 2. Reach 7 Results Summary 
Storm Event Estimated Storm 

Event Flow Rate 
(cfs) 

Calculated Design 
Capacity (cfs) 

Current Capacity 
(cfs) 

2-year 76 802 603 
5-year 97 802 603 

2This flow corresponds to approximately the 2- to 3-year storm event. 
3This flow corresponds to approximately <1-year storm event. 

Description of creek/channel (limits of reach, surrounding land use and area, 
creek/channel geometry and vegetative condition): 

The channels associated with this assessment report are located in the Sorrento Valley 
area, within the jurisdiction of the City. See Figure 1, Vicinity Map, for the project 
location and general overview. The major drainage facilities that serve the region consist 
of the Soledad Canyon Channel (commonly known as the Sorrento Creek Channel), the 
Los Peñasquitos Creek, the 11000 Roselle Street/11100 Flintkote Avenue Channel 
(commonly known as the Flintkote Channel), and the Dunhill Street @ Roselle Street 
Channel (commonly known as the Dunhill Street Channel). The Sorrento Creek Channel 
is included in Maps 7, 11, and 12 of the MMP, the Los Peñasquitos Creek is included in 
MMP map 7 and 8, the Flintkote Channel is included in MMP map 9, and the Dunhill 
Street Channel is included in MMP map 10. 

The project is located in Sorrento Valley at the Interstate 5/Interstate 805 interchange 
within the City’s Coastal Overlay Zone and Torrey Pines Community Plan and Local 
Coastal Program (LCP). The project area is zoned IL-3-1 (Industrial-Light) and 
designated for Industrial and Open Space land uses in the Torrey Pines Community Plan 
LCP. Reaches 3 and 7 are adjacent to the City’s Multiple Species Conservation 
Program’s Multi-Habitat Planning Area. The project area is also located within the 
Federal Emergency Management Agency’s (FEMA) Special Flood Hazard Areas subject 
to inundation by the 1-percent Annual Chance Flood and 100-year floodway. 

For purposes of this assessment, every drainage facility has been assigned a Reach 
number pertinent to the hydrology and hydraulic analysis conducted for the IHHA. The 
general location of every drainage facility and their assigned reach numbers are included 
in Figure 2, Channel Reach Number Key Map. Although brief descriptions for Reaches 1 
through 7 have been included below, it is important to note that Reach 3 and Reach 7 are 
the focal drainage facilities of this assessment. The rest of the reaches are associated with 
the overall hydraulic analysis included herein are only incidental to the analyses and 
recommendations per this assessment. The assessment of Reaches 1, 2, 4, 5, 6, and 8 will 
be per separate IHHA(s). 

Site visits were conducted by URS staff in March 2013 and April 2013. The purpose of 
the site visits was to evaluate the current conditions from a hydrologic and hydraulic 
perspective. The sections below provide a description of the reaches as they relate to their 
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limits, surrounding land use, and channel geometry, followed by a description of their 
vegetative condition. A photo log from the site visits is included as Attachment 1 and 
Figures 3 through 6 are the Site Photo Log Key Map that show the location and 
orientation of the each photo included. 

REACHES: 

Sorrento Creek – Reach 1: 

Reach 1 

Sorrento Creek (MMP map 7-Los Peñasquitos Creek): Reach 1 is an earthen-bottom 
channel that extends from the southerly boundary of the Torrey Pines Preserve, which is 
located opposite to Estuary Way, to a point approximately 740 feet to the southeast where 
the Los Peñasquitos Creek’s Reach 4, confluences with Sorrento Creek’s Reach 2. The 
Reach 1 main channel top width is approximately 100 feet, and the channel bottom width 
varies from approximately 60 to 90 feet. The west bank of the channel is protected with 
rock riprap.  The original channel configuration identified in the 1997 Sorrento Creek 
Emergency Project and the redesigned 2006 Sorrento Creek Maintenance Project 
included an additional 980 linear feet north into the Torrey Pines State Reserve. There 
will be no channel maintenance within this reach.   

Soledad Creek – Reaches 2 through 3: 

Soledad Creek (MMP maps 11 & 12 – Soledad Creek):  The proposed maintenance in the 
Soledad Creek can be segmented into two distinct channel types: a) Earthen, Reach 2, 
and b) Concrete-lined, Reach 3. 

Reach 2 

Earthen-portion of Soledad Creek (MMP map 11):  Reach 2 is also an earthen-bottom 
channel that extends to the southeast for approximately 1,590 feet from the upstream end 
of Reach 1 to the downstream end of Sorrento Creek’s Reach 3. The Reach 2 main 
channel top width varies in width from approximately 10 feet at its narrowest to 20 feet 
for most of its length and transitions to approximately 45 feet at its upstream end. The 
channel bottom width varies from approximately 8 to 15 feet.  The west bank of the 
channel is protected with rock riprap.  There will be no channel maintenance within this 
reach. 

Reach 3 

Concrete-lined portion of Soledad Creek (MMP maps 11 &12-Soledad Creek):  Reach 3 
is a trapezoidal concrete-lined channel that extends from the southerly end of Reach 2 to 
the southeast for approximately 2,280 feet to a point located approximately 1,550 feet to 
the southeast of Sorrento Valley Boulevard, where the trapezoidal concrete-lined channel 
ends and transitions to an earthen-bottom channel. The trapezoidal channel geometry 
consists of a 63-foot wide bottom, 1.5 (H)-to-1 (V) side slope section and a minimum 
depth of 5 feet. Maintenance in Reach 3 will occur using a skid steer or similar type 
equipment to remove accumulated sediment, vegetation and other debris from the 
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concrete channel bottom to the excavator located at the access points designated on the 
maintenance plans. The excavator, or similar equipment, will scoop the accumulated 
material into waiting dump trucks. The dump trucks will then dispose of the accumulated 
materials at an appropriate disposal facility. Access, loading, and staging areas for this 
channel maintenance include Access and Loading Areas 3A and 3B, Fueling Area 3A 
and 3B, and Staging Area 3A and 3B. Maintenance will occur within this reach. However 
there will be no subsurface disturbance associated with this activity as all work areas are 
100% concrete-lined or asphalt paved. 

Los Peñasquitos Creek – Reaches 4 through 6: 

Los Peñasquitos Creek (MMP map 8-Los Peñasquitos Creek):  Similar to the Sorrento 
Creek Channel, the Los Peñasquitos Creek was also divided into three reaches, Reach 4, 
5, and 6. Reach 4 is bound by commercial complexes to the north, and by Sorrento Valley 
Boulevard to the south. Reach 5 is within Caltrans Right-of-Way, and it is completely 
below the Interstate 5/Interstate 805 interchange bridges. Reach 6 is bound by 
undeveloped open space to the north, and by commercial/light industrial complexes to the 
south. Reaches 4, 5, and 6 flow roughly in an east to west direction and confluence with 
Reach 2. Reach 4 extends approximately 1,350 feet from the confluence with Reach 2, to 
the west side of the Interstate 5 southbound bridge. Reach 5 extends approximately 635 
feet from Reach 4 to the east side of Caltrans northbound on-ramp bridge. Reach 6 
extends to the east approximately 1,170 feet from the east end of Reach 5. Reaches 4 and 
6 consist of an earthen-bottom channel, while Reach 5 is a concrete-lined channel. Reach 
4 through 6 vary in bottom width from 75 to 100 feet, with 1.5-to-1 side slopes that are 
protected with riprap. There will be no channel maintenance within Reach 4, Reach 5, or 
Reach 6. 

Flintkote Channel – Reach 7: 

Flintkote channel (MMP Map 9-11000 Roselle St/11100 Flintkote Ave):  Reach 7 is a 
trapezoidal concrete-lined channel that extends for approximately 1,000 feet, from the 
easterly side of Flintkote Avenue to Sorrento Creek (Reach 2) near the stream 
confluence. Reach 7 flows roughly in a southwest to northeast direction, bisecting a light 
industrial park along its entire length, and crossing Roselle Street. A 2-foot high, 12-foot 
wide culvert conveys the storm flows under Roselle Street and a dual 36-inch Reinforced 
Concrete Pipe (RCP) culvert discharges the storm flows into Sorrento Creek’s Reach 2. 
The trapezoidal geometry is described as an 8-foot wide bottom, 1-to-1 side slopes and a 
depth of approximately 4 feet. Access, loading, and staging areas for this channel 
maintenance include Access and Loading Areas 7A, 7B, and 7C, and Staging Area 7A. 
Maintenance in Reach 7 will occur using a skid steer or similar type equipment to remove 
accumulated sediment, vegetation and other debris from the concrete channel bottom to 
the excavator located at the access points designated on the maintenance plans. The 
excavator, or similar equipment, will scoop the accumulated material into waiting dump 
trucks. The dump trucks will then dispose of the accumulated materials at an 
appropriate disposal facility. Maintenance will occur within this reach. However there 
will be no subsurface disturbance associated with this activity as all work areas are 100% 
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concrete-lined or asphalt paved. 

Reach 5, Reach 6, and Reach 8 are not included in this assessment because they were 
eliminated from further consideration for maintenance at this time. 

Reach 1 and 2 Vegetative Conditions 

During the site visit in March 2013 it was observed that the main channel banks of 
Reaches 1 and 2 are lined mainly with Southern Riparian Forest (SRF) and patches of 
disturbed wetlands (see Photo No. 1 through 28). The Reach 1 and 2 easterly overbanks 
are densely vegetated, and they are approximately 195 feet and 130 feet in width, 
respectively, and both of them extend to the westerly side of the railroad tracks. The 
westerly banks of the Reach 1 and 2 main channels are lined with riprap. It was observed 
that patches of light to dense SRF have grown through the riprap, and dense SRF along 
the top of the banks (see Photo No. 5 through 7). The westerly overbanks of Reach 1 and 
2 are occupied by the existing light industrial complexes. It was also observed that along 
the middle of the Reach 1 and 2 main channels there are islands, or mounds, whose peak 
elevations reached the water surface, or just above, at the time of the site visit (see Photo 
No. 8 through 11). These mounds, left behind after previous dredging operations, have 
likely encouraged more sediment deposition in this area since the dredging maintenance 
work. These mounds were observed to be lightly to densely vegetated with fresh water 
marsh. Along the west channel banks, near the Reach 1/Reach 2/Reach 4 confluence, a 
significant amount of dead vegetation, mainly SRF, was observed (see Photo No. 12 
through 14) and could potentially provide a significant resistance to the Reach 2 lower 
storm event flows.  

Reach 3 Vegetative Conditions 

In Reach 3 it was observed that sediment deposited along the channel bed varied from 
approximately 18 inches at its downstream end where it transitions to Reach 2 to minimal 
elevation at the upstream end of the reach (see Photo No. 29 through 60). In some 
sections of Reach 3, pebbles and cobbles up to 3 inches in diameter, mixed in with silty 
sands were observed to a depth of 12 inches (see Photo No. 51 and 52). Ponded water, 
well established and dense vegetation and aquatic life were observed for a portion of the 
downstream channel length. At the downstream end, where the sediment deposition is the 
deepest, the vegetation is most dense (see Photo No. 33 through 36). 

Reach 4 though Reach 6 Vegetative Conditions 

The Reach 4 through 6 channel bottom was observed to be densely vegetated mainly with 
fresh water marsh and southern riparian forest. It was difficult to determine the amount of 
sediment deposition, but it was estimated to vary from approximately 6 to 18 inches in 
depth based on limited survey data. 

Reach 7 Vegetative Conditions 

During a site visit by URS in April 2013 it was observed that significant amounts of 
sediment have been deposited along sections of the Reach 7 channel bed (see Photo No. 
61 through 80) and one section of the channel was completely clear of any sediment (see 
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Photo No. 70 through 72). Starting at the upstream end of Reach 7, at Flintkote Avenue, 
the sediment deposition was approximately 15 inches in depth (see Photo No. 61 through 
63), which then gradually diminished in a downstream direction until it was not visually 
observed at a location approximately 400 feet from Flintkote Avenue (see Photo No. 70). 
Significant amounts of sediment deposition were also observed at the entrance and outlet 
of the Roselle Street culvert (see Photo No. 72 through 76), and at the entrance of the 
dual 36-inch Reinforce Concrete Pipe (RCP) culvert that is located at the downstream end 
of Reach 7 (see Photo No. 76 through 80). 

The level of growth and density of the fresh water marsh that has established along Reach 
7 was observed to be commensurate with the amount of sediment, i.e.; in the sections 
where sediment is deeper, the vegetation growth and density tends to be higher. The level 
of vegetation growth at entrance of Roselle Street and the dual 36-inch RCP culverts is 
very significant, as they are blocked by vegetation by as as much as 30 to 50 percent (see 
Photo No. 73 through 75 and 79 through 80). 

Reach 8 Vegetative Conditions 

It was observed that Reach 8 was essentially clear of vegetation and ponded water along 
its earthen section. However, at its downstream end, at the entrance to the 54-inch RCP 
there is ponded water. An existing debris fence at this location is completely clogged with 
debris and vegetation such that storm flows during major storm events creates localized 
turbulence and flow diversion forcing the storm water to flow around it.   

Hydrologic information (source of hydrologic information, summary of flow rates 
and return frequencies): 

The references used in this study as sources of hydrologic information include the 
following: 

 “Individual Hydrologic and Hydraulic Assessment Report for 11000 Roselle 
Street/11100 Flintkote Avenue, Map Number 9, Draft”, prepared by Rick 
Engineering Company, dated December 3, 2010. (Reference 1); and 

 “Individual Hydrologic and Hydraulic Assessment Report for Soledad Canyon, 
Map Numbers 7, 11 & 12”, prepared by Rick Engineering Company, dated 
November 16, 2010. (Reference 2). 

The necessary peak storm flows, in cubic feet per second (cfs), used in the hydraulic 
analyses of Reach 7 and 3 were extracted from Reference 1 and 2, respectively. Tables 3 
and 4 below summarize the storm flows used in the hydraulic analyses of the channels. 

Table 3. Reach 3 Hydrologic Data Summary 
River 

Station 
Storm Event 

2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 
8438.741 220 730 1,500 3,100 4,500 6,700 
2376.702 680 2,200 4,200 9,000 13,100 19,000 

1Peak storm flows conveyed by Reach 2 and Reach 3. 
2Peak storm flows conveyed by Reach 1 starting at the confluence with Los Peñasquitos’ Reach 4. 
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Table 4. Reach 7 Hydrologic Data Summary 

River 
Station 

Storm Event 
2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 

1124.623 69 87 101 120 131 140 
392.124 76 97 112 133 145 155 

3Peak storm flows conveyed by Reach 7 from the upstream end of the reach to a point located 
approximately 10 feet upstream of the Roselle Street culvert. 
4Peak storm flows conveyed by Reach 7 from a point located approximately 10 feet upstream of the Roselle 
Street culvert to the Reach 7 outfall. 

As part of the Reference 1 study, a hydrologic analysis was prepared for Reach 7 to 
develop the peak storm flows since there were no available existing studies for the 
channel. The peak flows for the various storm events were prepared using the Rational 
Method in accordance with the City’s “Drainage Design Manual” dated April 1984. The 
Drainage Design Manual still is the City’s current document that establishes the 
guidelines for hydrologic and hydraulic studies. Therefore, the peak storm flows per 
Reference 1 were accepted as valid and used in the hydraulic analyses. 

According to Reference 2, the 10-, 50-, and 100-year storm events were extracted from 
FEMA’s 2006 Flood Insurance Study (FIS) for San Diego County, while the 2-, 5-, and 
25-year storm event flows were developed using the FEMA flows and log-probability 
paper. The FEMA storm flows and the development process of the 2-, 5-, and 25-year 
storm flows were verified and used in the hydraulic analyses of Reach 3. 

Hydraulic analyses (description of hydraulic models created for project): 

The United States Army Corps of Engineers Hydrologic Engineering Center’s River 
Analysis System (HEC-RAS) software was used for the hydraulic analysis of both 
channels. The HEC-RAS hydraulic model performs one-dimensional steady and unsteady 
flow river hydraulics calculations and is the model used by FEMA to establish water 
surface elevation profiles and floodplain limits within the Sorrento Valley area and 
through out the United States. The results of the hydrologic analyses included in Tables 2 
and 3 above were used in the hydraulic analyses. 

The original HEC-RAS hydraulic model developed by Rick Engineering per Reference 2, 
and obtained through the City, was used as the base model for the hydraulic analysis of 
Reach 3. The original Reference 2 HEC-RAS hydraulic model includes Reach 1 and 2, as 
well, and it extends for approximately 1550 feet downstream of Reach 1. The entire 
length of the three reaches included in the original model was kept intact. The base model 
was validated, and later modified, as explained below, as Reach 1 and 2 were required to 
establish the water surface elevations at the outfall of Reach 7 for its analysis. 
Additionally, the reach downstream of Reach 1, was sufficiently long to allow the model 
to converge to the correct water surface profile in those situations where there were no 
starting water surface elevations available, specifically, the 2-, the 5-, and the 25-year 
storm event water surface elevations. 

The Reference 2 HEC-RAS hydraulic model was validated and then augmented with 
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more up to date information from various sources to reflect current conditions. The 
sources of information, listed below in the order of precedence in which they were 
implemented, are as follows: 

 The City’s Engineering and Capital Projects Department on March 20, 2013  
channel field survey data of five cross sections along Reaches 1 and 2, 

 Survey done on Reach 1 and 2 after the dredging operations of 2010, 
 As-built records, and 
 San-GIS 1999 2-foot contour interval topography. 

In 2012, FEMA updated the datum used in the FIS to North American Vertical Datum of 
1988 (NAVD88) from National Geodetic Vertical Datum of 1929 (NGVD29). Because 
this project is based on the NGVD29 datum, FEMA’s 2006 FIS study was used for 
boundary condition information. The downstream and upstream steady flow boundary 
conditions of the Reach 3 hydraulic analyses for the 10-, 50-, and 100-year storm events 
used to initialize the model were extracted from FEMA’s 2006 FIS. The normal depth 
steady flow boundary conditions for the 2-, 5-, and 25-year storm events were 
approximated, as there were no water surface elevations available for these storm events 
to initialize the model. These boundary conditions were approximated based on the 
resulting 10-, 50-, and 100-year storm event hydraulic energy grade lines. 

The Reach 7 HEC-RAS hydraulic model developed for study was based on as-built 
records provided by City, site visit field measurements performed by URS staff, and San-
GIS 1999 2-foot contour interval topography. This topography is based on the National 
Geodetic Vertical Datum of 1929 (NGVD29). The development of the Reach 3 and 7 
HEC-RAS models are both based on the NGVD29 datum. 

The Manning’s ‘n’ values for the Reach 3 and 7 hydraulic models were based on the site 
reconnaissance visits. The values range from 0.02 for plain earth/soil to 0.06 within the 
main channel for the areas with the thickest vegetation; however, for the ultimate 
condition analyses, to reflect an unmaintained condition, a Manning’s ‘n’ value of 0.17 
was assumed within the Reach 3 main channel, and 0.10 for the Reach 7 main channel. 
For all conditions analyzed herein, Reaches 1 and 2 were modeled as the current 
vegetated condition since maintenance is not proposed in these sections as part of this 
IHHA.  

Current Vegetated Condition: 

The HEC-RAS hydraulic models developed for the Reach 3 and Reach 7 current 
vegetated conditions reflect the conditions observed on the site visits and the additional 
data as discussed in the existing conditions section. In this scenario, the sediment 
deposition along the channel beds was included in the hydraulic models based on the 
field observations described in the existing conditions section. In Reach 3, the sediment 
deposition varies from 0 to 18 inches in depth, while in Reach 7 the sediment deposition 
varies from 0 to 15 inches in depth.  
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The Reach 3 and Reach 7 Manning’s n values for the concrete channel used in the HEC-
RAS model vary from 0.016 for those sections free of sediment deposition, to 0.04 where 
the sediment deposition is deep and vegetation is thick. 

Ultimate Vegetated Condition: 

The Reach 3 hydraulic model developed for the “Ultimate Vegetated Condition” is 
similar to the “Current Vegetated Condition”, except that the Manning´s ‘n’ values were 
increased to 0.17 within the main channel to reflect a maximum vegetation carrying 
capacity. The sediment deposition depth was increased to 3 feet throughout the reach. 

In the Reach 7 hydraulic model developed for these conditions, the sediment deposition 
was assumed to be a minimum of 0.5 foot along the channel bed. To reflect the 
anticipated maximum vegetation carrying capacity by of the sediment deposition, the 
Manning’s ‘n’ values within the Reach 7 main channel were increased to 0.10. 

Maintained Condition – No sediment removed: 

Because Reach 3 and Reach 7 are concrete-lined channels, it is assumed that if the 
channels are to be maintained, the vegetation and the sediment will be removed. Results 
for this condition were not calculated. 
 

Maintained Condition – Sediment removed (if applicable): 

Under these conditions, it is assumed that both vegetation and sediment are removed. To 
reflect this level of maintenance, a Manning´s ‘n’ value of 0.016 was assigned to both 
Reach 3 and Reach 7. 

 
MAINTENANCE IMPACTS 

Hydraulics Results (Describe capacity of channel for each condition): 

Current Vegetated Condition: 

Reach 3 

In the Current Vegetated Condition, the Reach 3 capacity was calculated to be 1500 cfs , 
which corresponds to the 10-year storm event. Table 5 below summarizes the Reach 3 
hydraulic analyses results under the Current Vegetated Condition. 
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MAINTENANCE IMPACTS 
Table 5. Reach 3 Results Summary 

Storm Event Storm Event Flow 
Rate (cfs) 

Calculated Design 
Capacity (cfs) 

Current Condition 
Capacity (cfs) 

10-year 1,500 1,9001 1,500 
25-year 3,100 1,9001 1,500 

1 This flow corresponds to approximately the 15- to 20-yr storm event. 

Reach 7 

In the Current Vegetated Condition, the HEC-RAS hydraulic analyses results show that 
Reach 7 can contain 76 cfs, which is a storm flow produced by the 2-year storm event; 
however, the street gutter flowlines at the curb inlets in Roselle Street are lower than the 
calculated water surface elevation for the 2-year storm event. The calculated water 
surface elevations show that storm flows back up through the curb inlets and onto the 
roadway. The maximum storm flow that could be contained in the channel, without 
backing up onto the roadway is approximately 60 cfs, which corresponds to a storm flow 
produced by a high-frequency storm such as the 1-year storm event. Table 6 below 
summarizes the Reach 7 hydraulic analyses results under the Current Vegetated 
Condition. 

Table 6. Reach 7 Results Summary 
Storm Event Estimated Storm 

Event Flow Rate 
(cfs) 

Calculated Design 
Capacity (cfs) 

Current Condition 
Capacity (cfs) 

2-year 76 802 603 
5-year 97 802 603 

2 This flow corresponds to approximately the 2- to 3-year storm. 
3 This flow corresponds to approximately <1-year storm event. 

 
Note: See attached HEC-RAS model profile 

Ultimate Vegetated Condition: 

Reach 3 

In the Ultimate Vegetated Condition, the Reach 3 capacity was calculated to be 730 cfs, 
which corresponds to the 5-year storm event. Table 7 below summarizes the Reach 3 
hydraulic analyses results under the Ultimate Vegetated Condition. 

Table 7. Reach 3 Results Summary 
Storm Event Storm Event Flow 

Rate (cfs) 
Calculated Design 

Capacity (cfs) 
Ultimate 

Vegetated 
Capacity (cfs) 

5-year 730 1,9001 730 
10-year 1,500 1,9001 730 

1 This flow rate corresponds to approximately the 15- to 20-year storm event. 
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Reach 7 

In the Ultimate Vegetated Condition, the HEC-RAS hydraulic analyses results show that 
Reach 7 will barely contain the 2-year storm event flow of 76 cfs with the water surface 
elevation reaching the top of the channel banks. However, as in the Current Vegetated 
Conditions, the storm flow would back-flow through the curb inlets in Roselle Street and 
onto the roadway. The maximum storm flow that could be contained in the channel, 
without backing up onto the roadway is approximately 45 cfs, which corresponds to a 
storm flow produced by a high-frequency storm such as the 1-year storm event. Table 8 
below summarizes the Reach 7 hydraulic analyses results under the Ultimate Vegetated 
Condition. 

Table 8. Reach 7 Results Summary 
Storm Event Estimated Storm 

Event Flow Rate 
(cfs) 

Calculated Design 
Capacity (cfs) 

Ultimate 
Vegetated 

Capacity (cfs) 
2-year 76 802 45 
5-year 97 802 45 

2 This flow corresponds to approximately the 2- to 3-year storm. 

Note: See attached HEC-RAS model profile 

Maintained Condition – No Sediment removed: 

Because Reach 3 and Reach 7 are concrete-lined channels, it is assumed that if the 
channels are to be maintained, the vegetation and the sediment will be removed to the 
level of the existing concrete. Therefore, it is assumed that the Maintained Condition – 
No Sediment removed is the same as the Maintained Condition – Sediment removed. 

Note: See attached HEC-RAS model profile  

Maintained Condition – Sediment removed: 

Reach 3 

In the Maintained Condition – Sediment removed, the Reach 3 maximum design capacity 
was calculated to be 1900 cfs, which corresponds to the storm flow produced by the 18-
year storm event. Additionally, the HEC-RAS hydraulic analysis shows that the Reach 3 
can also contain the 25-year storm flow of 3100 cfs except at the downstream end where 
an approximately 400-foot long channel section of the concrete channel is overtopped. 
Table 11 below summarizes the Reach 3 hydraulic analyses results under the Maintained 
Condition – Sediment removed. 
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MAINTENANCE IMPACTS 
Table 11. Reach 3 Results Summary 

Storm Event Storm Event Flow 
Rate (cfs) 

Calculated Design 
Capacity (cfs) 

Sediment 
Removed Capacity 

(cfs) 
10-year 1500 19001 1900 
25-year2 3100 19001 3100 

1 This flow rate corresponds to approximately the 15- to 20-year storm event. 
2 This flow overtops a 400-foot long channel section at the downstream end of the Reach 3. 

Reach 7 

In the Maintained Condition – Sediment removed, the HEC-RAS hydraulic analyses 
results show that Reach 7 will contain slightly more than the 2-year storm event flow and 
no storm flow will back up onto Roselle Street. Even though the storm flows should not 
impact the roadway, the results show that the water surface elevations will reach the 
gutter flow lines at the curb inlets. Table 8 below summarizes the Reach 7 hydraulic 
analyses results under the Ultimate Vegetated Condition. 

Table 8. Reach 7 Results Summary 
Storm Event Estimated Storm 

Event Flow Rate 
(cfs) 

Calculated Design 
Capacity (cfs) 

Sediment 
Removed Capacity 

(cfs) 
2-year 76 802 80 
5-year 97 802 80 

2 This flow corresponds to approximately the 2- to 3-year storm event. 

 

Note: See attached HEC-RAS model profile 

Areas within channel that can be avoided (this section can be completed upon 
completion of Individual Biological Assessment Form): 

There are no areas within the concrete lined channels that can be avoided by the 
maintenance activities.  During the maintenance activities in Reach 3, the earthen 
channels upstream and downstream will be avoided.    

Would the velocity of storm water during a “bank-full” storm event exceed the 
velocities identified for unlined channels per Table 1-104.108 of the City’s Design 
Manual? If so, describe the appropriate form of erosion control (e.g., check dam or 
comparable mechanism). Is a downstream check dam or comparably mechanism 
required? 
Table 1-104.10A does not apply as both Reach 3 and Reach 7 are concrete-lined channels 
and can sustain higher velocities. 
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MITIGATION 

Conclusion/Recommendations (Describe the limits of recommended maintenance, 
degree to which native vegetation within the facility can be retained, and capacity of 
maintained channel): 

Reach 3 

The HEC-RAS hydraulic analysis results indicate that Reach 3 will convey the 10-year 
storm flow in its current condition; however if the Maintained – Sediment removed 
option is implemented, the channel conveyance capacity is increased to the 15- to 20-year 
storm event, which equates to a capacity increase of approximately 400 cfs.  Reach 3 also 
shows an increase in capacity in the Maintained – Sediment removed condition to contain 
the 25-year storm event flows with the exception of 400 feet at the downstream end.   If 
no corrective action is taken to counteract the current trend of sediment deposition and 
vegetation growth within the channel, the conveyance capacity of Reach 3 could be 
diminished to the 5-year storm event. Therefore, it is recommended that the “Maintained 
Condition – Sediment removed” option be implemented.  

Reach 7  

The HEC-RAS hydraulic analysis results indicate that Reach 7 under its current 
conditions contains the 2-year storm event flows within its banks; however, storm water 
will back up into Roselle Street through the curb inlets. The results also show that in the 
Maintained-Sediment removed condition, Reach 7 will increase its capacity to between 
the 2- to 3-year storm event and the storm water will be contained in the Roselle Street 
culvert. As a result, it is recommended that the ”Maintained Condition – Sediment 
removed” option be implemented. 

 
ADDITIONAL COMMENTS OR RECOMMENDATIONS 

The Recirculated Program Environmental Impact Report (PEIR) for the Master 
Maintenance Program lists four alternatives that would reduce the need for regular 
maintenance of the storm water facilities. The list of those alternatives is summarized 
below followed by a brief discussion as to how they apply to Reach 3 and Reach 7.  The 
feasbility of these alternatives is based solely on the hydrologic and hydraulic assessment 
conducted for Reaches 3 and 7 as part of this IHHA.  Additional studies may be 
necessary to fully assess the feasbility of these alternatives.   

 Raising the channel banks by constructing walls or berms along the top of the 
channels - Raising the channel banks in Reaches 3 and 7 to allow for sediment 
deposition and vegetation growth is not anticipated to be a feasible option.  The 
accumulation of sediment and vegetation in the concrete channel may cause 
flooding impacts upstream by raising the water surface elevation and negatively 
impacting upstream properties.   Also, the existing storm drainpipe systems that 
discharge into the channel will likely be blocked by the build up of sediment and 
vegetation and may cause additional flooding impacts to the surrounding 
businesses.  Because of the flat topography of the surrounding area and relatively 
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ADDITIONAL COMMENTS OR RECOMMENDATIONS 
low ground elevations within portions of the business park relative to the bottom 
of the channel, it is unlikely the existing storm drainpipe elevations can be raised 
to allow for the accumulation of sediment and vegetation.  

 Diverting storm water in pipes around constrained segments –  

o For Reach 3 is impractical, as the flat and low lying topography of the area 
and the proximity to the ocean does not lend itself for retrofitting to an 
underground storm drain system. The size of the underground culvert 
would need a similar cross-sectional area as the channel, if not larger due 
to the changes in the hydraulic condition.  Locating a large culvert in the 
street would likely result in the relocation of the other utilities as well as 
re-routing the existing storm drainpipes that discharge into the channel.  

o For Reach 7, this alternative may be technically feasibly to re-route the 
offsite upstream flows that discharge into this channel and further analysis 
is necessary to fully evaluate the alternative. 

 Widening channels to accommodate vegetation – This alternative is likely 
infeasible for both Reach 3 and Reach 7 as the areas adjacent to these reaches are 
fully developed and there are no City owned parcels or easements to widen the 
channels. Roselle Street and the railroad tracks run parallel on either side of 
Reach 3 along its entire length.  Reach 7 is located between commercial buildings 
and their associated parking lots along its entire length.  

 Off-site runoff reduction – The City’s LID program, while outside the scope of 
the Master Maintenance Program, may reduce the need or frequency for future 
channel maintenance as it is implemented over time. While the City does not 
expect to see appreciable reductions in maintenance needs over the term of the 
current MMP, any reductions in maintenance needs resulting from the City’s LID 
program would be captured by the annual hydrology studies, and channel 
maintenance activities would be adjusted accordingly.  Additionaly, in flood 
control analysis, LID BMP features, such as impermeable area reduction, 
redirecting runoff to pervious areas, etc., are usually considered neglibile.  LID 
BMP design is based on the 85th percentile rainfall event which is a considerably 
lower precipitation amount than the flood control design standard requirements of 
10-, 50- or 100-year storm return events.   

 

 




















































































































































































