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EXISTING CONDITIONS 
currently have capacity to convey their original design flows and no maintenance is 
recommended at this time.  It is recommended that the vegetation, sediment and other 
debris is removed from Reaches 1 and 2 and that Reach 1 be excavated to its original 
design depth and width, including up to 7 feet of sediment removal.  

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

The proposed work would take place within a portion of the Murphy Canyon Channels, 
between the Qualcomm Stadium parking lot on the west and Interstate 15 on the east, and 
north of Interstate 8. The site is within the San Diego Hydrologic Unit within the City of 
San Diego. The Murphy Canyon Channels (Maps 58 and 58a) is broken into four reaches 
for the purposes of this analysis (see Figure 2). Reaches 1 and 2 are included on MMP 
map 58 and Reaches 3 and 4 are included on MMP map 58a (City of San Diego 2011a). 
Based on the current IHHA results, the City is proposing to perform maintenance 
activities in Reaches 1 and a portion of 2 by removal of trash, debris, vegetation and 
accumulated sediment.  The northern portion of Murphy Canyon consists of Reaches 3 
and 4 (Map 58a) which will not be maintained this year.  

Reaches 1 and 2 and the adjacent stadium parking lot area are within the FEMA Special 
Flood Hazard Areas Subject to Inundation by the 1-percent Annual Chance Flood (100-
year floodplain) designated Zone A. Reaches 3 and 4 and the adjacent area is within the 
FEMA Special Flood Hazard Areas Subject to Inundation by the 1-percent Annual 
Chance Flood (100-year floodplain) designated Zone AE. Reaches 1, 2 and 3 do not 
contain flooding due to a 100-year storm event however, Reach 4 does contain the 100-
year storm event flows.  

Reaches 1 & 2: 

Reaches 1 and 2 are a combination of earthen with rip-rap sides (Reach 1) and concrete 
(Reach 2) trapezoidal channel types that parallels I-15 to the east and Qualcomm Stadium 
and Mission Valley Terminal (MVT) to the west.  The Qualcomm parking lot has a 
history of flooding issues as most recently experienced in the December 2010 storm 
event.  

Reach 1 has a length of approximately 1,662 feet from the downstream end of the 
concrete channel to the property line located approximately 40 feet south of the Stadium 
Road bridge. Access, loading, and staging areas for this channel maintenance reach 
include Access and Loading Areas 1A, 1B, 1C & 1D, and a Staging Area. Maintenance in 
Reach 1 will occur using a bulldozer or similar type equipment to excavate accumulated 
sediment, vegetation and other debris from the earthen channel bottom to the 
excavator located at the access and loading points designated on the maintenance 
plans. The excavator, or similar equipment, will be stationed at the access points to load 
the accumulated material from the channel into waiting dump trucks. The dump trucks 
will transport the accumulated materials to the temporary staging area before disposal 
of the materials at an appropriate disposal facility. No subsurface disturbance is expected 
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at the access or staging areas associated with Reach 1 as they are 100% concrete-lined or 
asphalt paved. 

The City proposes to maintain a portion of Reach 2 that extends from 110 feet north of 
San Diego Mission Road to 96 feet south of San Diego Mission Road for a length of 
approximately 206 feet. Maintenance in this segment of Reach 2 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 and 
loading 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 subsurface 
disturbance associated with this activity or these areas. Access and staging areas for this 
channel maintenance reach include Access and Loading Area 1D, and a Staging Area. 
Reach 2 and its associated access and staging areas are 100% cement lined or asphalt 
paved and no subsurface disturbance is expected with this activity or these areas. The 
upstream portion of the Reach 2 is on Caltrans right-of-way and will not be maintained at 
this time. 

A site visit was conducted in March 2013 to evaluate the current channel conditions from 
a hydrologic and hydraulic perspective. Due to high vegetation density, the current 
conditions of Reach 1 were not able to be thoroughly assessed during the project site visit 
because of difficult access and visibility. In addition, topography, limited recent survey 
data, as-builts, and aerial photos were evaluated to supplement the observations and data 
gathered during the site visit. These indirect methods were relied upon to make an 
assessment of the current extent and types of vegetation that exist along Reach 1 in the 
less accessible areas. The sources utilized included MMP documents, ESRI ArcGIS 
World Aerial imagery, and the Dudek biology staff familiar with the site to assist in the 
assessment. Both Reaches 1 and 2 are heavily vegetated except at the bridge crossings.  
The sediment deposition amount for the analysis was estimated based on the site visit, 
visual observations and as-built information.  Based on this information, Reach 1 was 
estimated to have 1 to 3 feet of sediment deposition and Reach 2 had approximately 1 
foot of sediment deposition in the hydraulic model.   

Reaches 3 & 4: 

Reaches 3 and 4 are the upstream continuation of the Murphy Canyon Channels north of 
the southern box culvert.  These reaches are bounded by industrial and golf facilities to 
the west and Murphy Canyon Road to the east.  

During the site visit in March 2013, the conditions of Reaches 3 and 4 were observed.  
Reach 3 is approximately 610 feet of concrete channel with little vegetation in the 
concrete lining but is vegetated along the banks above the concrete lining. Reach 4 is an 
earthen channel that is approximately 1,530 feet in length and is densely vegetated with 
mature trees and shrubs.  The City holds a drainage easement covering approximately 
220 feet immediately south of the northern box culvert in Reach 4.  Based on field 
observations and discussions with Dudek biology staff, Reach 4 is considered to be in its 
ultimate vegetated condition.  The sediment deposition observed in Reaches 3 and 4 are 
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considered minimal in the earthen channels and not present in the concrete portion. There 
will be no channel maintenance within these reaches.  

 

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

Limited resources were available on the hydrologic information for the Murphy Canyon 
channels. The major reference used for the hydrologic analysis was the FEMA FIS report 
for the San Diego County and Incorporated Areas. Table 1 lists the peak discharges used 
in the IHHA based on the FIS report.  The peak discharges for the 5-year and 2-year 
storm events were extrapolated using a log-log graph.  

 

Table 1. Hydrologic Data Summary 
 

Channel 
Watershed  
Area (mi2) 

Storm Event 
2-Year 

(cfs) 
5-Year 

(cfs) 
10-Year

(cfs) 
25-Year 

(cfs) 
50-Year 

(cfs) 
100-Year

(cfs) 
58A 10.1 300 680 1,100 1,700 2,400 3,000 

58-1 & 58-2 12.1 510 1,050 1,500 2,000 2,700 3,500 
 

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 Reach 1 
through 4.  The HEC-RAS hydraulic model performs one-dimensional steady flow river 
hydraulics calculations and is the model used by FEMA to establish water surface 
elevation profiles and floodplain limits. 

As part of a previous IHHA study prepared by Rick Engineering, HEC-RAS models for 
Reaches 1 and 2 were prepared and URS obtained these models through the City. The 
models were used as the base model for the HEC-RAS development of Reaches 1 and 2 
in this IHHA. The Rick Engineering models were validated, and then modified and 
augmented with recent site data to reflect current conditions. The development of the 
Reaches 3 and 4 models and modifications of Reach 1 and 2 models were based on 1999 
2-foot contour interval topography from SanGIS. The HEC-RAS model cross sections 
were created or modified using the topography and then were adjusted using the field 
measurements and data collected during the site visit. It is not typical for a 2-foot contour 
interval topographic map to reflect all of the subtle channel details and grade breaks since 
during the generation of the data, tall, dense vegetation block the channel dimensions and 
other details from being detected. Therefore, some of the sections were manually adjusted 
to reflect the observed field conditions. 

The Manning’s Roughness Coefficient values used within the channel hydraulic models 
were based on largely on field observations as well as vegetation data provided by the 
City of San Diego and the ESRI ArcGIS World Aerial imagery. The values used in the 
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previous study for Murphy Canyon channel were used as guidance. The Manning’s 
Roughness Coefficients (n-values) range from 0.016 to 0.20. 

The steady flow boundary conditions of the Reach 3 and 4 hydraulic models were based 
on normal depth computations at the upstream side and a known water surface elevation 
was used for the downstream boundary condition at the entrance of the culvert for Reach 
3.  The known water surface elevation for each of the storm events at Reach 3 was 
calculated using Federal Higway Administration (FHA) HY-8 software. The culvert 
dimensions were obtained from the As-Builts and a rating table was estimated. 

The steady flow boundary conditions of the hydraulic models for Reach 1 and 2 were 
based on normal depth computations at the upstream end and known water surface 
elevation was used for the downstream boundary condition. The known water surface 
elevation was obtained from the 2010 model prepared by Rick Engineering. 

 

Current Vegetated Condition: 

The HEC-RAS models developed for the current vegetated condition reflect the field 
conditions based on the site visit in April 2013 and the additional available data discussed 
in the existing conditions section. 

Reach 1 and 2: 

Sediment deposition of 1 to 3 feet was assumed in Reach 1 for the hydraulic analysis, 
however actual sediment depths may vary as high as 6 to 7 feet in one location based on 
subsequent field information. Approximately 1 foot of sediment was assumed for Reach 2 
based on the field observations. The Manning’s Roughness Coefficients (n-value) 
assigned to the Reach 1 and 2 channel bottoms varied between 0.08 to 0.17 based on the 
vegetation type and density. The n-value assumed for the Reach 1 side slopes varied from 
0.07 to 0.15, while an n-value of 0.018 was assumed for the Reach 2 concrete side slopes. 

Reach 3 & 4: 

For the current condition, it was assumed Reach 3 and 4 had only minimal sediment 
deposition. The bed material in the earthen channel was predominantly composed of large 
cobbles and exposed rock. Reach 3 appeared to have little to no sediment deposition.  The 
n-values assigned varied from 0.06 - 0.10 for the channel bottom of Reach 4 and the n-
value for the side slope ranged from 0.12 – 0.15. Reach 3 was assigned an n-value of 
0.016-0.018 based on the vegetation observed along the length of the channel. 
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Ultimate Vegetated Condition: 

The channel hydraulics for the “Ultimate Vegetated Condition” for Reach 1 through 3 are 
similar to the “Current Vegetation Condition” except that the n-values were increased to 
reflect a maximum vegetation carrying capacity and range from 0.15 to 0.17 for the 
channel bottom.  The n-value assumed for the Reach 1 side slopes increased to a range of 
0.05 to 0.17 while the n-value of 0.05 was assumed for the Reach 2 concrete side slopes. 
The geometry and sediment deposition levels remained the same as in the Current 
Vegetated Condition.  It was assumed, based on information provided by Dudek and the 
site visit that Reach 4 is currently at its ultimate vegetated state. 

Maintained Condition – No sediment removed: 

Reach 1 and 2: 
For Reach 1, it was assumed that the vegetation that currently exists in the earthen bottom 
channel was trimmed to just above the bottom of the channel bed and that mature trees 
along the edge of the channel bottom remained at 50 foot intervals. It was also assumed 
some vegetation trimming would occur on the side slopes as well. The n-value assumed 
for the Reach 1 channel bottom varies between 0.024 and 0.035. 
 
For Reach 2, it was assumed that the sediment deposition and vegetation are completely 
removed from the channel bed. It was also assumed that no maintenance would be 
performed on the concrete channel upstream of Reach 2 in Caltrans right-of-way.  The n-
value used for Reach 2 was 0.016. 
 
Reach 3 & 4: 
For Reach 3, it was assumed that the sediment deposition and vegetation were completely 
removed from the channel bed. The Reach 4 hydraulic model was adjusted assuming the 
vegetation that currently exists in the channel bed is trimmed down to an extent just 
above the bottom of the channel bed. An n-value of 0.016 was assumed for Reach 3, and 
an n-value that varies from 0.045 to 0.055 was assumed for Reach 4. 
 

Maintained Condition – Sediment removed (if applicable): 

Reach 1 and 2: 

In this condition, the “Maintained Condition – No Sediment Removed” was used as the 
base model; however, the model was modified for Reach 1 to reflect the original design 
conditions by removing the sediment deposition.  No changes were made to Reach 2 
since it was assumed that the sediment would be removed with the vegetation in the 
previous model. 
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Reach 3 & 4: 

This condition is not applicable to Reach 3 and 4 since only minimal sediment deposition 
was observed at the time of the field visit. 

 

 
MAINTENANCE IMPACTS 

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

Current Vegetated Condition: 

Reach 1 and 2: 

The hydraulic analyses results show that Reach 1 and 2 do not have the capacity to 
convey the high frequency storm event, the 2-year storm event in which the berm along 
the right bank may be overtopped.  

Reach 3 & 4: 

The hydraulic analysis results show that Reach 3 has the capacity to convey the 10-year 
storm event, and along some segments, the capacity exceeds the 10-year storm event 
flows. Reach 4 has reached its ultimate vegetation growth conditions, according to the 
information provided by Dudek staff, and the hydraulic study shows that it can contain 
the 100-year storm event.  

 
Note: See attached HEC-RAS model profile 

Ultimate Vegetated Condition: 

Reach 1 and 2: 

The hydraulic analyses results show that Reach 1 and 2 do not have the capacity to 
convey the 2-year storm event flows as the berm along the right bank is overtopped in the 
ultimate vegetated condition.  The results show increased capacity is needed as additional 
areas along the berm are overtopped in this condition when compared to the Current 
Vegetated Condition. 

Reach 3 & 4: 

In Reach 3, the channel contains the 10-year storm event however the amount of 
freeboard in the channel is reduced from approximately 4 feet to less than 0.5 foot at the 
lowest point in the berm.  Reach 4 has reached its ultimate vegetated condition and 
contains the 100-year storm flows in the channel.   

Note: See attached HEC-RAS model profile 
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Maintained Condition – No Sediment removed: 

Reach 1 and 2: 

For the Maintained Condition – No sediment removed, Reach 1 increased capacity to 
maintain the 2-year storm event flows within its banks.  In most sections, Reach 1 has 
capacity to contain the 5-year storm event however several low spots along the right berm 
do not contain the flows.  If the berm were repaired to its original condition, the flows 
from the 5-year event would be contained. For Reach 2, sediment and vegetation are 
assumed to be removed in this condition and the HEC-RAS results show that the 20-year 
storm would be contained.  The 50-year storm event can be contained in this reach with 
little to no freeboard.   

Reach 3 & 4: 

The hydraulic analyses results show that under the Maintained Condition – No Sediment 
removed condition that Reach 3 can contain the 10-year storm event flows, and that along 
those sections with higher banks, it can contain larger storm flows. The results also show 
that Reach 4 contains the 100-year storm event flows while reducing the water surface 
elevations by at least 1 foot. 

 

 

Note: See attached HEC-RAS model profile  

Maintained Condition – Sediment removed: 

Reach 1 & 2: 

Reach 1 is able to contain a maximum of the 5-year storm event due to a low point in the 
west bank.  If the low spot was raised, this reach would be able to contain the 10-year 
storm event flows.  As in the Maintained Condition – No sediment removed, Reach 2 can 
contain up to the 50-year storm event with little to no freeboard. 

Reach 3 & 4: 

This condition is not applicable to Reaches 3 and 4, as there was minimal sediment 
deposition observed in the channel during the field reconnaissance visit. Therefore, the 
results for this condition are assumed to be the same as those for the Maintained 
Condition – No sediment removed. 

 

 

Note: See attached HEC-RAS model profile 
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Areas within channel that can be avoided (this section can be completed upon 
completion of Individual Biological Assessment Form): 

The hydraulic analyses results show that the vegetation in Reach 4 can remain in its 
current condition, as the channel can contain the 100-year storm flow. Additionally, 
Reach 4 appears to have reached its maximum vegetation carrying capacity, which equals 
the assumed ultimate vegetated condition. Therefore, maintenance is not recommended 
and it is recommended that Reach 4 remain in its current condition. 

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 only applies to the earthen channels. The average velocity within Reach 
1 during a bank-full event does not exceed the velocities identified in the table. 
Additional erosion control measures, such as check dams, are not necessary for these 
channels since channel erosion does not appear to be an issue at these locations. 
Therefore, MMP Protocols WQ-9 and WQ-10 would not be applicable. 
 
 
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 1 – This reach is overtopped by the 2-year storm event. By implementing 
the Maintained Condition – Sediment removed option, the capacity increased 
from the 2-year storm event to the 5-year storm event. Therefore, it is 
recommended that the “Maintained Condition – Sediment removed” option be 
implemented. 

 Reach 2 – This reach is also overtopped by the 2-year storm event. By 
implementing the Maintained Condition – Sediment removed option, the capacity 
increased to the 50-year storm event. Therefore, it is recommended that the 
“Maintained Condition – Sediment removed” option be implemented.  

 Reach 3 - Currently there is some minor vegetation in the main channel; however, 
the impacts are minor. Based on the hydraulic analysis results, it is recommended 
that the “No Maintenance” option be implemented.  

 Reach 4 – This reach contains the 100-year storm event flows and the channel’s 
vegetation carrying capacity is at a maximum. Therefore, “No Maintenance” is 
recommended for this reach at this time. 
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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 Reaches 1 through 4.  The 
feasbility of these alternatives is based solely on the hydrologic and hydraulic assessment 
conducted for Reaches 1 through 4 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 along Reach 1 through 3 may be a 
technically feasible alternative that could increase the capacity of the channels. 
Raising the channel banks in Reach 1 to allow the sediment and vegetation to 
remain however, would be a localized solution that will likely cause flooding 
impacts upstream by raising the water surface elevation and negatively impact 
upstream properties. Also, the existing storm drainpipe systems that discharge 
into the channels will likely be blocked by the build up of sediment and 
vegetation and may cause additional flooding impacts to the surrounding areas.  

 Diverting storm water in pipes around constrained segments –  

o For Reach 1, it may be technically feasible to bypass the channel with an 
underground storm drain system to divert runoff around the obstructed 
channel segments. However, it should be noted that diversion of runoff has 
the potential to dry out the wetlands and therefore have a greater impact on 
the wetlands than the channel maintenance as proposed.  The sustainability 
of the wetlands without the channel flows would need to be studied further 
for feasbility as well.  

o This alternative appears to be impractical in Reach 2 because of the 
limited corridor area available between I-15 and MVT. Numerous utilities 
are located in this corridor including sewer and gas main lines that will 
likely be cost prohibitive to relocate.   

 Widening channels to accommodate vegetation –  

o For Reach 1, this alternative may be technically feasible to expand in to 
the Qualcomm Stadium parking lot.  Constraints may come from the need 
to relocate other utilities and the width of the channel needed. Also, the 
existing storm drainpipe systems that discharge into the channels will 
likely be blocked by the build up of sediment and vegetation and may 
cause additional flooding impacts.    

o Because of the physical limitations of widening the channel with the sewer 
and gas mains, as well as other possible utilities, located in the corridor 
between I-15 and MVT, this alternative is likely infeasible for Reach 2. 
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 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.   
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FIGURE 2. MURPHY CANYON CHANNEL REACH MAP 
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FIGURE 3. MURPHY CANYON CHANNEL 58 - HYDRAULIC MAP 
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FIGURE 4. MURPHY CANYON CHANNEL 58A - HYDRAULIC MAP 
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FIGURE 5. MURPHY CANYON CHANNEL 58 – PHOTO LOG KEY MAP 
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FIGURE 6. MURPHY CANYON CHANNEL 58A – PHOTO LOG KEY MAP 
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