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This Newport Bay Watershed Sediment TMDL 2014-15 Annual Report was prepared to 
satisfy the requirements of Cooperative Agreement D98-034 (the Cooperative 
Agreement) and Monitoring and Reporting Program No. 99-74 as amended in February 
2014 (the Monitoring and Reporting Program).  These documents provide the basis for 
local completion of the sediment Total Maximum Daily Load (TMDL) monitoring and 
maintenance program, which includes preparation of this Annual Report.  
 
The sediment TMDL monitoring and maintenance program consists of two study area 
elements: 1) the Upstream Monitoring Element, which includes those activities 
performed in the San Diego Creek watershed upstream of Jamboree Road Bridge and in 
the Santa Ana-Delhi Channel; and 2) the Newport Bay Monitoring Element, which 
includes those activities performed in Upper and Lower Newport Bay.  This Annual 
Report includes an analysis of these two elements, information on the completed Upper 
Newport Bay Ecosystem Restoration Project (UNB ERP), and a discussion of various 
sediment control initiatives implemented during the 2014-15 reporting period (from July 
1, 2014 through June 30, 2015). 
 
The sediment discharge data from the 2014-15 reporting period constitute the sixteenth 
year of monitoring, analysis, and sediment record computation efforts since the TMDL 
was approved.   
 
Upstream Monitoring Element 
 
San Diego Creek Reaches 1 and 2 Scour Study 
The Monitoring and Reporting Program requires scour studies for Orange County Flood 
Control District (OCFCD) San Diego Reaches 1 and 2 “once every 5 years or in years with 
150% of the mean basin rainfall.”  These reaches were last surveyed in 2011, and since the 
mean basin rainfall threshold was not met during the 2014-15 reporting period, surveys 
were not required to be conducted.  The next scheduled full survey of the reaches will be 
in 2016.  
 
In-channel Basin Scour Studies/Sediment Removal  
The Monitoring and Reporting Program requires annual scour studies of San Diego 
Creek In-channel Basins 1, 2, and 3.  Survey data showed the available capacity of the 
three In-channel Basins were as follows: 
 

• In-channel Basin 1 – 77.5% 
• In-channel Basin 2 – 80.7 
• In-channel Basin 3 – 55.1 

 
No sediment was removed from the In-channel Basins during the 2014-15 reporting 
period. 
 
Foothill Basins Scour Studies/Sediment Removal 
Sediment removal activities took place in the following basins during the reporting 
period and removed the following amounts: 
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• Bee Canyon – 15 Cubic Yards 
• Round Canyon – 11,739 Cubic Yards 
• Orchard Estates – 7,755 Cubic Yards 

 
Spot check surveys were completed on the following stations:  Bee Canyon, Round 
Canyon, Hicks Canyon, East Hicks Canyon, Agua Chinon, and Orchard Estates. Survey 
data indicated that the foothill basins have greater than 50 percent total available 
water/sediment storage capacity and therefore meet the available capacity targets 
established in the TMDL. 
 
Sediment/Streamflow Monitoring  
A total of 8.43 inches of rainfall was recorded at the Tustin-Irvine Ranch Station, 
approximately 61.7% of the 40-yr average of 13.66 inches. A daily maximum of 0.97 
inches was recorded on December 3, 2014 at the Tustin-Irvine Ranch station. 
 
Streamflow data (total annual volumes) for the 2014-15 reporting period were as follows:  
 

• Peters Canyon Wash at Barranca Parkway (Barranca) – 7,850 ac-ft.  
• San Diego Creek at Culver Drive (Culver) – 2,470 ac-ft. 
• San Diego Creek at Campus Drive (Campus) – 12,500 ac-ft. 
• Santa Ana-Delhi at Irvine Avenue (Santa Ana-Delhi) – 2,530 ac-ft. 
• Bonita Creek at MacArthur Boulevard (Bonita Creek) – 700 ac-ft. 
• Agua Chinon Channel at Irvine Boulevard (Agua Chinon) – 5 ac-ft.  

 
Annual sediment discharge for the 2014-15 reporting period was as follows 
 

• Barranca – 2,993 tons  
• Culver – 4,243 tons 
• Campus – 6,100 tons 
• Santa Ana-Delhi – 253 tons (estimated) 
• Bonita Creek – 25.3 tons (estimated) 
• Agua Chinon – 36.1 tons 

 
The sediment discharge totals for Santa Ana-Delhi and Bonita Creek were estimated 
since sediment monitoring has been discontinued at these stations under the amended 
Monitoring and Reporting Program. The totals were estimated by using the flow data 
(collected in support of other water quality programs), the sediment transport curves 
developed for each station for storms, and the concentration geomean of low-flow 
samples collected over the years (sample n>320). 
 
The TMDL requires a reduction of the 10-year running average sediment load in the 
watershed from 250,000 tons per year to 125,000 tons per year, thereby reducing the 
sediment load to Newport Bay to approximately 62,500 tons per year and limiting 
sediment deposition in the drainages to approximately 62,500 tons per year.  Based on 
the suspended sediment loading as determined at the Campus Drive monitoring station, 
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the 10 year running average (all within the TMDL period) is 26,250 tons, well below the 
TMDL targets. 
 
Channel Erosion Studies 
In February 2015, Dr. Stanley W. Trimble conducted a channel erosion study update of 
the watershed, visiting all reasonably accessible channels in agricultural and urbanized 
areas. The last channel erosion study previously conducted by Trimble was in 2006.  
Trimble noted that parts of Borrego Wash and Serrano Creek continue to be unstable but 
that Borrego Wash has been improved since last studied.  Overall he noted there has 
been a significant decrease in the length of unstable channels since 2006. 
 
Newport Bay Monitoring Element 
 
Topographic/Bathymetric and Vegetative Surveys 
Bathymetric surveys were conducted in June 2015 by Marine Taxonomic Services, Ltd. 
(MTS) as part of the fifth year of post-restoration monitoring for the UNB ERP. The 
analysis found that the basins continue to function as designed to trap incoming 
sediment and organic debris and that accretion between Year 3 and Year 5 were similar 
to the results between Year 1 and Year 3.  The accretion is consistent with the original 
design projections for the restoration project and it is reasonable to expect the basins will 
meet their 21-year maintenance cycle goal. 
 
Vegetation monitoring consisted of aerial image collection and vegetative transect 
surveys for Year 5 (2015) of the post –restoration monitoring program.  Aerial ortho-
mosaic services were flown on July 10, 2015 and collected four-band (RBG and near 
infrared) imagery. Vegetation transect surveys were performed in November 2015, 
outside of the bird nesting season and the current reporting period. Results of the 
vegetation monitoring will therefore be discussed in the 2015-16 Annual Report.   
 
Sediment Removal 
There were no sediment removal activities in the 2014-15 reporting period. 
 
Sediment Control Initiatives 
 
Upper Newport Bay Ecosystem Restoration Project 
The UNB ERP was a multi-year project led by the ACOE to restore and enhance Upper 
Bay, while providing long-term sediment storage to meet TMDL objectives.  As noted in 
the 2010-11 Annual Report, the project has been completed and post restoration 
monitoring is now under way. 2015 was the fifth year of post-restoration monitoring. 
 
Serrano Creek Long-Term Restoration 
In 2007, the County, the Orange County Flood Control District (OCFCD), the Irvine 
Ranch Water District (IRWD), and the City of Lake Forest entered into a Memorandum of 
Understanding (MOU) in order to identify a feasible plan for the long-term restoration of 
Serrano Creek within Reaches 2 and 3. Through this MOU, the County initiated a fluvial 
study of Serrano Creek.  The report was finalized in February 2008 and identified areas 
vulnerable to potential damage caused by bank erosion and areas unable to carry 100-



EXECUTIVE SUMMARY 

2014-15 Sediment TMDL Annual Report                                                                                                April 15, 2016 
 EX-4 

year flood capacities. Ongoing efforts continue to fund prospective and feasible projects 
in support of restoration efforts.  This includes a grant application to the California 
Coastal Conservancy which was designated as Tier 1 under the Southern California 
Wetlands Recovery Project category as well as the hiring of a water resources consultant 
to develop feasible and practical channel improvement alternatives and a geotechnical 
consultant to investigate slope stability issues.  Both consultants have completed their 
investigations in 2015 and submitted Investigation Reports to OCFCD documenting their 
findings and recommendations.  These studies were shared with City of Lake Forest and 
other project stakeholders. 
 
Agua Chinon Foothill Restoration Project  
In August 2013, the Cooperative Agreement partners began discussions with the New 
Irvine Ranch Conservancy and the Santa Ana Regional Board in pursuing Clean Water 
Act 319 (h) Non-Point Source grant funding from the State Water Resources Control 
Board for a restoration opportunity within the Agua Chinon foothill area to restore 22 
acres of degraded and eroding former rangelands on hillsides.  The grant application 
project was subsequently selected for funding in April 2014.  Unfortunately, in March 
2015 the grant was declined by the New Irvine Ranch Conservancy and the Nature 
Reserve of Orange County, who was to serve as the administrator, as both organizations  
recognized they did not have the internal capacity or systems in place to comply with 
certain conditions set forth in the grant application for receiving federal funding.  
 
Municipal and Construction NPDES Stormwater Program Efforts 
The Drainage Area Management Plan (DAMP) is the primary document for ensuring 
compliance of the County of Orange, the OCFCD, and cities of Orange County (the 
“Permittees”) with municipal National Pollutant Discharge Elimination System (NPDES) 
Stormwater Permits.  Under the DAMP, construction projects must implement Best 
Management Practices (BMPs) to the maximum extent practicable comprising an 
effective combination of erosion and sediment controls and waste and materials 
management practices.  In addition to the DAMP, Order No. 2009-0009-DWQ became 
effective on July 1, 2010, replacing the prior construction permit.  It requires any 
construction project disturbing one or more acres of soil to obtain coverage under the 
Construction General Permit and includes enhanced protection for areas like Newport 
Bay Watershed that are impaired for sediment. 
 
TMDL Compliance Study 
 
A multi-year evaluation of compliance with the sediment TMDL was conducted several 
years ago, reviewing data collected through the 2009-10 reporting period.  An update 
incorporating data from the 2010-11 through 2013-14 reporting periods was initiated in 
August 2014 with Northwest Hydraulic Consultants.  The study will review and 
summarize the recently collected monitoring data, including the wet year of 2010-11, to 
assess compliance with the TMDL to-date.  A final report is expected in spring 2016 and 
will be included in the 2015-16 Annual Report.  
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1.0 INTRODUCTION 

"The Newport Bay Watershed San Diego Creek Comprehensive Stormwater 
Sedimentation Control Plan" (1983) 1 identified sediment monitoring within the San 
Diego Creek watershed and Newport Bay as a program element.  To satisfy this element, 
a Cooperative Monitoring Agreement was recommended in 1986 by the Newport Bay 
Sediment Control Executive Committee, then executed and renewed in 1991 and 1996.  
The cost of the program was divided among the participants, which included the 
County of Orange, The Irvine Company, and the cities of Newport Beach, Tustin, and 
Irvine (and subsequently the City of Lake Forest). 
 
The following is a chronology of key changes to the Sediment Program in response to 
the approval of the Sediment TMDL in March 1999. (Appendix A) 
 
• Cooperative Agreement D98-034 was ratified on April 20, 1999 by the County of 

Orange, Orange County Flood Control District (OCFCD), the Irvine Company, and 
the cities of Irvine, Tustin, Lake Forest and Newport Beach.  The Cooperative 
Agreement, titled “Newport Bay San Diego Creek Sediment Control Monitoring and 
In-channel Maintenance Program,” established a new monitoring and maintenance 
program and provided a new funding formula for the implementation of sediment 
TMDL requirements. 
 
As part of Cooperative Agreement D99-026 ratified on April 20, 1999, the Newport 
Bay Sediment Control Executive Committee changed its name to the Newport Bay 
Watershed Executive Committee (the Executive Committee) to reflect the expanded 
scope of its focus from solely sediment management to the inclusion of other 
watershed issues and expanded its membership to include the Santa Ana Regional 
Water Quality Control Board (Santa Ana Regional Board), the City of Lake Forest, 
the Irvine Ranch Water District (IRWD), and the Orange County Flood Control 
District. 

 
• On November 19, 1999, the Santa Ana Regional Board adopted Monitoring and 

Reporting Program No. 99-74 (the Monitoring and Reporting Program) which 
clarified the monitoring and reporting requirements for compliance with the 
sediment TMDL. 
 

• On February 14, 2014 the Santa Ana Regional Board amended the Monitoring and 
Reporting Program to discontinue monitoring at several stations and reduce the 
frequency of several studies. The revisions were based on extensive monitoring data 
which have shown the changing nature of the watershed in response to sediment 
control initiatives and efforts made over the last 30 years.  

 

                                                           
1 “Newport Bay Watershed San Diego Creek Comprehensive Storm Water Sedimentation Control Plan”, 
prepared for the Cities of Irvine and Newport Beach and the Southern California Association of 
Governments by Boyle Engineering Corporation, August 1983. 
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This Newport Bay Watershed Sediment TMDL 2014-15 Annual Report satisfies the 
requirements of the Cooperative Agreement and the Monitoring and Reporting 
Program.  It presents the quantitative and qualitative data collected for the Program 
from July 1, 2014 through June 30, 2015.  The information is used to evaluate: 1) the 
effectiveness of retarding basins and channel stabilization projects; 2) the effectiveness of 
the In-channel Basins; 3) the transport of sediment to Newport Bay; and 4) the impact of 
sediment transport and watershed land uses on physical changes in Upper Newport 
Bay. 
 
The 2014-15 report is separated into three study area elements: 1) the Upstream 
Monitoring Element which includes those activities performed in the watershed 
upstream of Jamboree Road Bridge and in the Santa Ana-Delhi Channel; 2) the Newport 
Bay monitoring element which includes those activities performed in the Upper and 
Lower Newport Bay; and, 3) a discussion of various sediment control initiatives 
implemented during the 2014-15 reporting period. 
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2.0 UPSTREAM MONITORING ELEMENT 

The upstream monitoring element includes those activities performed in the San Diego 
Creek watershed upstream of Jamboree Road Bridge and in the Santa Ana-Delhi 
Channel.  These include scour studies, sediment and hydrographic monitoring, 
participant watershed document exchange and special studies. 
 
2.1 Scour Studies 

Scour studies (bathymetric surveys) of San Diego Creek provide detailed information on 
changes in stream cross-sections resulting from erosion and sedimentation.  This 
information is used in conjunction with sediment discharge data and particle size 
analyses to evaluate the effectiveness of sediment source controls and sediment control 
facilities.  Field surveys for this reporting period were conducted by the OC Survey 
Section of OC Public Works.  Detailed survey data from the study are presented in 
Appendix C. 
 
2.1.1 San Diego Creek Reaches 1 and 2 

As defined by OC Public Works, San Diego Creek Reach 1 includes San Diego Creek 
from the area upstream of Jamboree Road Bridge to its confluence with Peters Canyon 
Wash just south of Barranca Parkway, an area that includes all three In-channel Basins 
(discussed in more detail in Section 2.1.2).  San Diego Creek Reach 2 stretches from the 
confluence of San Diego Creek and Peters Canyon Wash to Jeffrey Road.  The locations 
of these reaches are shown in Figure 1 and differ from the reaches defined in the Basin 
Plan.  However, the reaches are consistent with the stations described in the Monitoring 
and Reporting Program.  
 
The Monitoring and Reporting Program requires scour studies for OCFCD San Diego 
Creek Reaches 1 and 2 “once every 5 years or in years with 150% of the mean basin 
rainfall.”  These reaches were last surveyed in 2011, and since the mean basin rainfall 
threshold was not met during the 2014-15 reporting period, surveys were not required to 
be conducted.  The next scheduled full survey of the reaches will be in 2016. 
 
2.1.2 In-channel Sediment Basins 

Three in-channel sediment basins are located within San Diego Creek Reach 1.  These 
basins, acting as sediment "traps", are designed to retard the flow of water through San 
Diego Creek before its discharge into Newport Bay.  By retarding the water flow, 
sediment particles are capable of dropping out of suspension and depositing in the 
basins instead of being transported to the Bay.  Survey information is used to examine 
profile changes throughout the entire reach and to evaluate the need for sediment 
removal within the in-channel basins.  The locations of the three basins (1, 2, and 3) are 
shown in Figure 2. 
 
In 2006, surveys were based on a new template, called the Maximum Capacity Template 
which incorporates a forty (40) foot wildlife buffer zone on the right side of the channel, 
looking upstream.  It showed an apparent increase in sediment trapping capacity from 
the template used up to 2005.  It should be noted that there is some variation in 
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maximum capacity volume from year to year reflecting the margin of error of the 
surveying methodologies. 
 
Survey results show that all in-channel basins for the reporting period had greater than 
50 percent available capacity and therefore met the minimum requirements established 
by the sediment TMDL. 
 
In-channel Basin 1 
In-channel Basin 1 (survey stations 34+00 - 76+00) is the southernmost basin within San 
Diego Creek and is located between Campus Drive and MacArthur Boulevard.  There 
were no dredging activities conducted in Basin 1 during the 2014-15 reporting period.  
 
Approximately 52,304 cubic yards of sediment were identified in In-channel Basin 1.  
The available capacity of Basin 1 is 180,100 cubic yards, or 77.5 percent of its maximum 
design capacity, a decrease of 1.9% from the 2013 annual survey.   
 
In-channel Basin 2 
In-channel Basin 2 (survey stations 82+00 - 98+00) is located within San Diego Creek 
from Campus Drive to about a quarter-mile upstream of the confluence of San Diego 
Creek and Sand Canyon Channel.  There were no dredging activities conducted in Basin 
2 during the 2014-15 reporting period.  
 
Approximately 15,634 cubic yards of sediment were identified in In-channel Basin 2.  
The available capacity of Basin 2 is 65,241 cubic yards, or 80.7 percent of its maximum 
design capacity, a decrease of 2.5% from the 2013 annual survey.  
 
In-channel Basin 3  
In-channel Basin 3 (survey stations 100+00 - 135+00) is the northernmost basin within 
San Diego Creek and is located between In-channel Basin 2 and the confluence of San 
Joaquin Channel.  There were no dredging activities conducted in Basin 3 during the 
2014-15 reporting period.   
  
Approximately 41,911 cubic yards of sediment were identified in In-channel Basin 3.  
The available capacity of Basin 3 is 51,386 cubic yards, or 55.1 percent of its maximum 
design capacity, a decrease of 4.5% from the 2014 annual survey.  
 
Table 1 summarizes the available capacities (in cubic yards and tons) of In-channel 
Basins 1, 2 and 3 since 2005.  Table 2 summarizes all sediment removal activities that 
have occurred in the three basins since the 1999 season and Figure 3 illustrates the 
percent available capacities of the in-channel basins since 2005. 
 
2.1.3 Foothill Retarding Basins 

Six foothill sediment control and flood peak retarding basins (Bee Canyon, Round 
Canyon, Hicks Canyon, East Hicks Canyon, Agua Chinon, and Orchard Estates) are 
located in the upper watershed as shown in Figure 4.  The foothill retarding basins 
function to store sediment generated from their respective watersheds and to reduce the 
100-yr peak flow rates to a level near the capacity of the downstream flood control 
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systems.  The amended Monitoring and Reporting Program requires that all foothill 
retarding basins be surveyed once every 5 years, or in years when 150% of the mean 
basin rainfall occurs. The amended Monitoring and Reporting Program also removed 
the Marshburn Basin from the monitoring program. 
 
Sediment removal activities by OC Operation and Maintenance were conducted in the 
Bee Canyon, Round Canyon, and Orchard Estates retarding basins during the reporting 
period. Removal activities restored full capacity to the Round Canyon basin. The 
following shows the amounts removed from each basin: 
 

• Bee Canyon – 15 Cubic Yards 
• Round Canyon – 11,739 Cubic Yards 
• Orchard Estates – 7,755 Cubic Yards 

 
Surveys for all basins were last conducted in 2011.  Based on 2014-15 rainfall totals (8.43 
inches), the rainfall threshold requiring basin surveys was not achieved and surveys 
were therefore not conducted.  In years when surveys are not conducted, a visual spot 
check is performed by OC Survey and involves interpretation of the mean sea level 
elevation compared to as-built designs for sediment and total holding capacities.  
 
Based on spot check results, all foothill basins have greater than 50 percent total 
available water/sediment storage capacity and therefore meet the available capacity 
targets established in the TMDL.  Total available volume and sediment storage for each 
of the basins are detailed in Table 3 and in Figure 5.  
 
2.2 Sediment Monitoring 

The primary purpose of suspended sediment sampling is to determine the instantaneous 
mean discharge-weighted suspended sediment concentration over a stream cross 
section, which when combined with water discharge allows for the quantification of the 
amount of suspended sediment being transported.  Sediment monitoring also provides 
information on the relative contribution of different land uses on total suspended 
sediment loading and aids in assessment of compliance with Sediment TMDL targets 
that are based on land use-type.  Suspended sediment samples were collected during 
low-flow and storm conditions from the following monitoring stations in the Newport 
Bay Watershed (Figure 6): 
 

1. Barranca 
2. Culver 
3. Campus 
4. Agua Chinon * 
 

* Station operated by the United States Geological Survey (USGS) 
 
The 2014 amended Monitoring and Reporting Program discontinued sediment 
monitoring from the following stations: 
 

1. Santa Ana-Delhi  
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2. Bonita Creek – USGS  
3. Sand Canyon – USGS 
4. Marshburn – USGS 

 
Estimated sediment discharge data however, are required to be reported from the Santa 
Ana-Delhi and Bonita Creek stations, since flow data is collected in support of other 
water quality programs. Suspended sediment discharges are based on the sediment 
transport curve for storm flows and the geomean concentration of low flow sampling 
collected over the years (sample n>320). 
 
2.2.1 Hydrographic Monitoring 

Hydrographic data are collected from the streamgaging/sediment monitoring stations 
and are used in conjunction with fluvial sediment concentration data to estimate the 
sediment discharge from respective land use types and the amount being transported 
toward the Upper Newport Bay. 
 
Each of the County stations is equipped with a continuous water-stage recorder and 
ALERT (Automated Local Evaluation in Real-Time) transmitter/data logger which 
provide the ability to monitor rainfall and channel water level in near real-time.  The 
base station computer for this system is located at the OC Public Works’ Glassell Yard in 
Orange. The ALERT network is monitored year-round and the incoming data helps 
identify storm events that may have a significant impact on sediment transport in the 
Newport Bay Watershed. 
 
The USGS stations are equipped with continuous water-stage recorders and a satellite 
telemetry system. Data can be viewed in real-time via the web. 
 
Rainfall 
Monthly rainfall records for the Tustin-Irvine Ranch and Bee Canyon Landfill stations 
are depicted in Table 4 with daily rainfall records for each station depicted in Table 5 
and Table 6.  A location map is shown in Figure 7.  The total rainfall recorded at each 
station for the 2014-15 season was 8.43 and 7.88 inches, respectively.  The rainfall 
recorded at the Tustin-Irvine Ranch cooperative observer station is approximately 61.7% 
of the 40-year average of 13.66 inches.  A daily maximum of 0.97 inches was recorded on 
December 3, 2014 at the Tustin-Irvine Ranch station. 
 
Streamflow 
Streamflow records for the County (Campus, Culver, Barranca, and Santa Ana-Delhi) 
stations were computed from recorded water levels and ALERT data using the Hydstra 
Time-Series Data Management System.  Through this system, automatic computation of 
surface water records is performed by electronically converting gage heights to 
discharges from channel ratings.  Regular stream discharge measurements and field 
observations conducted at each station during weekly sampling help ensure the 
accuracy of the surface water records is fairly high. 
 
Streamflow records for the Bonita Creek and Agua Chinon stations are computed by the 
USGS.  Data from these stations are collected by automatic recorders or by field 
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personnel and relayed via satellite to USGS offices where they are stored and processed.  
The data are viewable in near real time on the USGS’s National Water Information 
System web interface located at the following web address:  
http://waterdata.usgs.gov/ca/nwis/rt .  Once a complete day of readings are received 
from a site, daily summary data are generated and stored in their database.  Recent 
provisional daily data are updated on the web once a day when the computation is 
completed.  Sediment and water discharge data for each station are published annually 
by the USGS and are available online. 
 
Discharge summaries for the 2014-15 reporting period are presented in Table 7.  Total 
annual discharge totals are as follows:  
 

• Barranca – 7,850 ac-ft.  
• Culver – 2,470 ac-ft. 
• Campus 12,500 ac-ft. 
• Santa Ana-Delhi – 2,530 ac-ft. 
• Bonita Creek – 700 ac-ft. 
• Agua Chinon – 5 ac-ft.  

 
Streamflow monitoring of the Sand Canyon and Marshburn stations has been 
discontinued under the amended Monitoring and Reporting Program. 
 
The daily maximum discharge at each of the stations was as follows: Barranca, 798 cfs; 
Culver, 308 cfs; Campus, 1,310 cfs; Santa Ana-Delhi, 289 cfs; Bonita Creek, 47 cfs; and 
Agua Chinon, 1.6 cfs. 
 
The momentary peak discharges for the 2014-15 reporting period were as follows: 
Barranca, 3,630 cfs; Culver, 802 cfs; Campus, 5,250 cfs; Santa Ana-Delhi, 1180 cfs; Bonita 
Creek, 266 cfs; and Agua Chinon, 5.4 cfs. 
 
More specific hydrographic information is discussed in subsequent sections as it relates 
to sediment concentration, discharge and transport. 
 
2.2.2 Suspended Sediment Sample Collection and Sediment Concentration Analyses 

Suspended sediment concentration analysis is performed on all collected samples.  
Sediment concentration is determined as the ratio of the weight of the sediment to the 
volume of the water-sediment sample2.  County collected samples are processed by the 
OC Environmental Resources water quality laboratory and entail measuring the dry 
weight of sediment from a known volume of a subsample of the original sample.  In 
cases of very low volume of sample, the entire water-sediment mixture is used.  QA/QC 
is conducted on all lab analyses.  Samples are multiplied by a correction factor from the 
QA procedure producing highly reliable data.  
 

                                                           
2 Computation of Fluvial-Sediment Discharge, Book 3, Application of Hydraulics, by George Porterfield. 
Published by the United States Geological Survey, 1972. 

http://waterdata.usgs.gov/ca/nwis/rt
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During the 2014-15 reporting period, 438 fluvial sediment samples were collected by the 
County, of which 139 constituted storm samples.  The USGS collected fluvial sediment 
samples from the Agua Chinon station during the reporting period.  Samples from the 
Culver and Agua Chinon stations were limited since flow conditions were often dry or 
insufficient for the collection of representative samples. 
 
Tables 8 through 11 summarize the data from suspended sediment sampling taken 
during the 2014-15 reporting period.  The data include suspended sediment 
concentration values, the associated water discharge at the time of sampling, and water 
temperature.  Figure 8 shows the trend in the concentrations of samples taken 
throughout the year at each station relative to the flow discharge at the time of 
sampling. 
 

2.2.3 Particle-Size Analyses 

Samples of suspended sediment from each sampling site are analyzed for particle-size 
distribution.  These samples indicate the average particle-size distribution of the 
material transported and help determine the effectiveness of sediment source controls 
and management structures such as the in-channel basins.  USGS Sediment Survey Soil 
Classifications are used to define particle size and are presented in Table 12. 
 
Particle size is determined through one of two methods: a Visual Accumulation Tube 
(VAT), which determines diameters between 62.5 microns and 1000 microns (sands), 
and the Micrometrics Sedigraph 5100, which determines sizing between the diameters of 
62.5 microns and 1 micron (silts and clays).  The data from the two analyses are entered 
into a computer program to determine the composite particle size distribution over the 
entire range of diameters (from 1 to 1000 microns).  Particle diameters larger than 1000 
microns are determined by a sieving process. 
 
Particle size distributions were determined for nine (9) of the suspended sediment 
samples collected during storm events this reporting period, and are presented in Table 
13.  Storm samples must have an average total sediment concentration of at least 750-
1000 mg/L to satisfy Sedigraph operating requirements.  Sediment concentration data 
have shown that samples with average concentrations less than 750 mg/L tend to be all 
silt and clay and cannot be sufficiently analyzed by the VAT or Sedigraph.  For storm 
samples with less than 750 mg/L a silt/sand break sieve analysis can be performed. 
 
Table 13 indicates that of the samples taken during the 2014-15 reporting period where 
particle sizes were determined, the samples from Barranca and Campus were composed 
primarily of clay and silt, with some sands. Whereas the samples from Culver were 
composed of silt and sands (very fine to medium) and the samples from Agua Chinon 
were composed of only clay and silts. 
 
Figure 9 compares the particle size distribution of these fluvial sediment samples.  The 
figure shows there are a greater percentage of sandy particles in the analyzed samples 
from Culver. 
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2.2.4 Sediment Concentration Curves 

Sediment concentration curves are created from fluvial sediment samples collected 
during storm events and attempt to estimate the relationship between sediment 
discharge and water discharge on a storm-by-storm basis.  The curves are determined by 
integrating the products of the sediment concentrations (C), water discharge (Qw), and 
conversion factor (K) for every point on the hydrograph3. 
 
Concentration curves are developed only for storms during which adequate fluvial 
sediment samples were taken to define a sediment concentration-to-water discharge 
ratio over time.  Ideally, this means collection of at least one sample on the ascending 
portion of the hydrograph, one sample at the peak of the hydrograph and one sample on 
the descending portion of the hydrograph.  Also, the curves (sometimes referred to as 
"temporal" curves) are extrapolated to span the entire length of the sampled storm in 
order to determine loading for the entire 24-hour period. 
 
Concentration curves were developed for Barranca, Campus, and Agua Chinon this 
reporting period.   
 
2.2.5 Sediment Transport Curves  

The relation between water discharge and sediment for a monitoring site is frequently 
expressed by an average curve.  This curve is generally referred to as a sediment-
transport curve and is widely used to estimate sediment data (concentration or 
discharge) for periods when water discharge data are available but sediment data are 
not available4.  Therefore the curves should not be considered a reliable substitute for 
measured data. Sediment-transport curves may be classified as instantaneous, daily, 
monthly, seasonal, annual, or storm-period curves.   
 
Daily sediment transport curves for the Campus, Culver, Barranca, Santa Ana-Delhi, 
Bonita Creek, and Agua Chinon stations are calculated using an historical database of 
sediment concentration curves.  The transport curves were used to calculate sediment 
transport during unsampled storm events and during periods of medium flows 
following storms for the current reporting period (Figures 10 through 15). 
 
The use of transport curves that contain historical data is considered to be a very 
conservative approach in estimating the sediment discharge of unsampled storm events 
because older data can mask recent improvements in the watershed and thus can 
overestimate current sediment loads.  A transport curve developed for a single reporting 
period that spans the entire range of flows experienced during the reporting period is 
sufficient to use for estimating the reporting period days that were either unsampled or 
had too few samples taken to adequately define a concentration curve. 
 
An instantaneous sediment-transport curve with multiple years of data for the Agua 
Chinon station is presented in Figure 16.  The instantaneous curve gives an indication of 

                                                           
3 Computation of Fluvial Sediment Discharge (Guy and Norman, 1970) 
4 Glysson, Douglas G., 1987, Sediment-Transport Curves: U.S.Geological Survey Open-File Report 87-218 
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sediment concentrations from year to year. The data show that there is a high degree of 
scatter amongst samples from this station. 
 
2.2.6 Sediment Discharge  

The suspended sediment concentrations, sediment concentration curves, sediment 
transport curves and streamflow data are used to estimate the daily sediment discharge 
for each station.  Low-flow sediment discharge is estimated from daily low-flow 
concentrations, derived from weekly sediment sampling, in conjunction with the 
streamflow data. 
 
The annual sediment discharges for the monitoring stations in the 2014-15 season were 
as follows and can be found in Figure 17: 
 

• Barranca – 2,993 tons  
• Culver – 4,243 tons 
• Campus – 6,100 tons 
• Santa Ana-Delhi – 253 tons *estimated 
• Bonita Creek – 25.3 tons *estimated 
• Agua Chinon – 36.1 tons 

 
The sediment discharge totals for Santa Ana-Delhi and Bonita Creek were estimated 
using stream flow data, which is collected in support of other water quality programs, 
the sediment transport curves developed for each station for storm flows, and the 
concentration geomean of low-flow sampling collected over the years (Santa Ana-Delhi, 
n=324; Bonita Creek, n=345). 
 
Sediment discharge summaries for all stations, including total annual sediment 
discharge, daily mean sediment discharge and daily maximum sediment discharge, are 
presented in Table 14.  
 
The sediment loading calculated from Bonita Creek, Campus, and Santa Ana-Delhi data, 
allows for an estimate of the total suspended sediment load carried to the Newport Bay 
from the watershed.  Based on the data from these three stations, the approximate 
annual sediment discharge to the Bay for 2014-15 was 6,378 tons as shown in Figure 18.  
The Campus station accounts for the vast majority of this total (95.6%) and therefore 
offers the most useful data to measure the amount of suspended sediment being 
transported into Newport Bay.  The Campus station is also used to evaluate compliance 
with the sediment reduction target of the TMDL. 
 
The one-day maximum sediment discharge was recorded during the 2014-15 reporting 
period for all stations and was as follows (date of one-day maximum shown in 
parentheses): 
 

• Barranca – 1,340 tons (12-Dec-14) 
• Culver – 1,823 tons (12-Dec-14) 
• Campus – 3,020 tons (12-Dec-14) 



SECTION 2.0, UPSTREAM MONITORING ELEMENT 

2014-15 Sediment TMDL Annual Report                                                                                               April 15, 2016 
 11 

• Santa Ana-Delhi – 134 tons (12-Dec-14) 
• Bonita Creek – 9.8 tons (12-Dec-14) 
• Agua Chinon – 30.4 tons (12-Dec-14) 

 
The mean daily streamflow and sediment discharge for each of the eight stations during 
the 2014-15 reporting period are presented in Appendix D.  Shaded data entries marked 
with a “C” indicate that sediment discharge values were calculated from a sediment 
concentration curve, while shaded data entries marked with a "T" were calculated using 
the sediment transport curve for that station.  Entries marked with a “T” indicate storm 
flows that were unsampled or where a sediment concentration curve could not be 
adequately defined over the 24 hour period and provide the best estimation of sediment 
discharge for that day.   
 
An annual summary of sediment and water discharges and rainfall amounts from 1999 
to 2015 is presented in Table 15.  
 
The 10 year running average of the suspended sediment load from the San Diego Creek 
at Campus Drive monitoring station since 1995 is shown in Figure 19.  The Campus 
station is used for determining compliance with the sediment reduction target to 
Newport Bay.  The ten-year running average for the 2014-15 reporting period is 26,249 
tons per year, well below the target reduction of 62,500 tons per year established by the 
sediment TMDL. This is mainly because 2005 data are no longer within the 10-year 
window for running average calculation.  
 
Figure 20 presents the annual sediment discharges for the monitoring stations since the 
sediment TMDL began in April 1999. 
 
2.3 Participant Watershed Document Exchange  

The Cooperative Agreement encourages participating agencies to exchange available 
documentation regarding changes in the San Diego Creek watershed that may affect the 
transport of sediment to Newport Bay. The Cities of Tustin, Lake Forest, and Irvine as 
well as the County of Orange OC Public Works Operations and Maintenance Division 
provided information: 

• The City of Tustin reported the completion of several roads and apartments 
within the Tustin Legacy development and the start of new home construction 
during the reporting period. As part of the roadway projects, several swales and 
modular wetlands were installed, which are intended to reduce the amount of 
trash and sediment that enters the storm drain system. 

• The City of Lake Forest reported the completion of a project to install 70 
automatic retractable catch basin debris screens designed to stop trash, debris, 
and sediment from entering the storm drain system. Trapped material is 
removed weekly. The City also reported information on several public and 
private development activities including the private development of Shea Baker 
Ranch Associates (SBRA). The SBRA development included the completion of 
improvements to the Borrego Canyon Wash on the SBRA property side, which 
includes routing high flows through an underground bypass channel and 
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allowing low-flows (<50 cfs) to remain in the original channel. Stabilizing of the 
slopes on the SBRA side also occurred under the drainage improvements. More 
information on the improvements are included in the Channel Erosion Study by 
Stan Trimble discussed below. 

• The City of Irvine reported on sediment removal quantities from facilities 
throughout the City (1,127 tons) and a list of sediment removals from Natural 
Treatment System basins by the Irvine Ranch Water District. There are also 
several major development projects underway within the City of Irvine (Former 
El Toro naval base and Irvine Company agricultural lands) that when finished 
will aid in the reduction of sediment sources due to the land use changes. 

• The County’s Operations and Maintenance Division reported sediment removal 
projects within the Newport Bay Watershed totaling 25,034 cubic yards. Most of 
this material was from the removal of sediment from foothill retarding basins 
(Bee Canyon, Round Canyon, and Orchard Estates) discussed above. Sediment 
removal from the portion of San Diego Creek downstream of Irvine Center Drive 
accounted for 5,239 cubic yards and small other projects totaled 286 cubic yards. 
 

Information provided from the Cities and the County of Orange is available in 
Appendix E. 
   
2.4 Channel Erosion Study  

 
Channel erosion studies have been conducted as part of the sediment monitoring 
program since the mid-1980s under the auspices of Dr. Stanley W. Trimble from the 
UCLA Department of Geography.  The purpose of these studies is to inspect channel 
conditions, inventory channel profiles in light of urban development and construction, 
and as a result, aid in understanding the effect of channel erosion on the sediment load 
entering Newport Bay. 
 
Channel conditions were last studied and mapped by Dr. Trimble in 2006.  Results from 
his 2015 study show that channel erosion in San Diego Creek has been greatly curtailed 
over the past three decades.  Trimble states most of this has been attained by hardening 
channels or by directing streams through concrete underground conduits.  He notes the 
length of eroding channels has been sharply reduced.  The total miles of channel that are 
categorized as somewhat unstable to extremely unstable (conditions 3 -5) was 5.1 miles 
compared to the 8.8 miles present in 2006. 
 
Dr. Trimble notes parts of Borrego Wash and Serrano Creek continue to be unstable but 
Borrego has been improved since the 2006 study. 
 
The 2015 Channel Erosion Study can be found in Appendix F. 
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Table 1:  San Diego Creek In-channel Sediment Basins – Available Basin Capacity, 2005-2015 

 
In-channel basin capacity information based on field surveys using Maximum Capacity Template 
Assumes a sediment density of 90 lbs/ft3 (1.215 tons/cy) 
NR= Not recorded. 
 

IN-CHANNEL BASIN 1: SURVEY STATIONS 34+00 - 76+00 
YEAR 

ENDING 
MAXIMUM BASIN CAPACITY AVAILABLE BASIN CAPACITY 

Cubic Yards Cubic Yards Tons‡ Percentage % 
2005 232,243 186,508 226,607 80.3 
2006 232,350 183,817 223,338 79.1 
2007 232,350 179,845 218,512 77.4 
2008 232,350 188,164 228,619 81.0 
2009 232,461 189,429 230,156 81.5 
2010 232,431 183,507 222,961 79.0 
2011 232,363 185,595 225,498 79.9 
2012 232,401 180,330 219,101 77.6 
2013 232,404 184,484 224,148 79.4 
2014 NR NR NR NR 
2015 232,404 180,100 218,822 77.5 

IN-CHANNEL BASIN 2:SURVEY STATIONS 82+00 - 98+00 
YEAR 

ENDING 
MAXIMUM BASIN CAPACITY AVAILABLE BASIN CAPACITY 

Cubic Yards Cubic Yards Tons‡ Percentage % 
2005 80,883 61,583 74,823 76.1 
2006 80,883 62,855 76,369 77.7 
2007 80,883 62,692 76,171 77.5 
2008 80,883 79,648 96,772 98.5 
2009 80,891 79,364 96,427 98.1 
2010 80,896 75,529 91,768 93.4 
2011 80,896 70,556 85,726 87.2 
2012 80,876 71,360 86,702 88.2 
2013 80,875 67,295 81,767 83.2 
2014 NR NR NR NR 
2015 80,875 65,241 79,268 80.7 

IN-CHANNEL BASIN 3: SURVEY STATIONS 100+00 – 135+00 
YEAR 

ENDING 
MAXIMUM BASIN CAPACITY AVAILABLE BASIN CAPACITY 

Cubic Yards Cubic Yards Tons‡ Percentage % 
2005 92,659 49,268 59,861 53.2 
2006 93,306 74,885 90,985 80.3 
2007 93,306 70,778 85,995 75.9 
2008 93,306 78,077 94,864 83.7 
2009 93,300 75,467 91,692 80.9 
2010 93,312 56,758 68,961 60.8 
2011 93,314 53,232 64,677 57.0 
2012 93,297 52,362 63,620 56.1 
2013 93,297 54,031 65,648 57.9 
2014 93,298 55,619 67,577 59.6 
2015 93,297 51,386 62,434 55.1 
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Table 2:  San Diego Creek In-channel Basin Maintenance – Yearly Sediment Removal, 1999-2015 
YEAR 

ENDING 
BASIN 1 BASIN 2 BASIN 3 

Cubic Yards Tons‡ Cubic Yards Tons‡ Cubic Yards Tons‡ 
1999 0 0 46,000 55,890 0 0 
2000 35,000 42,525 0 0 0 0 
2001 0 0 0 0 0 0 
2002 0 0 0 0 0 0 
2003 0 0 0 0 0 0 
2004 0 0 0 0 0 0 
2005 0 0 28,200 34,263 47,600 57,834 
2006 0 0 0 0 20,000 24,300 
2007 0 0 0 0 0 0 
2008 0 0 18,500 22,478 21,500 26,123 
2009 0 0 0 0 0 0 
2010 0 0 0 0 0 0 
2011 0 0 0 0 0 0 
2012 0 0 0 0 0 0 
2013 0 0 0 0 0 0 
2014 0 0 0 0 0 0 
2015 0 0 0 0 0 0 

 
 
 
 
 
Table 3:  Foothill Basins – Available Capacity, 2015 

Total Basin Storage 

Basin Total Holding Capacity Available Capacity Percent 
Available Cubic Yards Elevation (MSL) Cubic Yards Tons 

Bee Canyon  403,250 570 378,657 460,068 94% 
Round Canyon  443,575 655 431,634 524,435 97% 
Hicks Canyon  180,656 681 171,318 208,152 95% 

East Hicks Canyon 117,749 562 114,232 138,792 97% 
Agua Chinon 516,160 626 478,258 581,083 93% 

Orchard Estates  219,368 400 204,385 248,328 93% 
 

Sediment Storage 

Basin Sediment Design Capacity Available Capacity Percent 
Available Cubic Yards Elevation (MSL) Cubic Yards Tons 

Bee Canyon 62,900 543 38,307 46,543 61% 
Round Canyon  45,200 611 33,259 40,410 74% 
Hicks Canyon  29,400 664 20,062 24,376 68% 

East Hicks Canyon  8,100 543 4,583 5,569 57% 
Agua Chinon*  64,500 603 26,598 32,316 41% 

Orchard Estates 46,000 387 31,017 37,686 67% 
 

Note: The Agua Chinon capacities reflect original designs and have not been updated to reflect set aside vegetation areas of 4.32 acres. 
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Table 4:  Monthly Precipitation Records – Tustin-Irvine Ranch and Bee Canyon Landfill, 1999-2015 
 

Tustin-Irvine Ranch – Station 61 
SEASON TOTAL JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN 
1998-99 8.60 0.00 0.00 0.36 0.00 1.42 1.58 2.19 0.52 1.19 1.34 0.00 0.00 
1999-00 8.79 0.00 0.00 0.00 0.00 0.00 0.13 0.60 3.97 2.45 1.41 0.23 0.00 
2000-01 14.57 0.00 0.00 0.26 1.25 0.02 0.00 4.46 6.47 0.86 1.25 0.00 0.00 
2001-02 4.22 0.00 0.00 0.00 0.00 1.10 1.06 0.56 0.40 0.55 0.38 0.17 0.00 
2002-03 15.60 0.00 0.00 0.00 0.05 2.20 2.14 0.13 5.39 3.42 1.73 0.54 0.00 
2003-04 8.41 0.11 0.00 0.00 0.00 0.31 1.04 0.52 4.85 0.90 0.68 0.00 0.00 
2004-05 30.95 0.00 0.00 0.00 6.50 0.74 3.86 7.37 9.42 1.10 1.02 0.81 0.13 
2005-06 11.62 0.00 0.00 0.10 0.73 0.08 0.16 1.68 1.55 3.38 3.18 0.60 0.16 
2006-07 3.48 0.04 0.15 0.00 0.00 0.18 1.06 0.05 0.93 0.24 0.83 0.00 0.00 
2007-08 10.42 0.00 0.00 0.42 0.18 1.92 1.08 4.65 1.69 0.00 0.12 0.36 0.00 
2008-09 9.96 0.00 0.00 0.05 0.03 1.80 3.67 0.42 3.75 0.12 0.10 0.00 0.02 
2009-10 15.88 0.00 0.00 0.00 0.30 0.00 2.91 7.10 3.54 0.64 1.34 0.05 0.00 
2010-11 23.42 0.00 0.00 0.01 2.48 1.30 12.54 1.07 2.49 2.67 0.19 0.61 0.06 
2011-12 8.81 0.05 0.00 0.20 1.10 1.58 0.28 1.06 0.81 1.77 1.61 0.35 0.00 
2012-13 6.32 0.26 0.01 0.00 0.09 0.82 2.10 1.34 0.44 0.75 0.07 0.44 0.00 
2013-14 4.89 0.01 0.00 0.00 0.57 0.56 0.91 0.01 0.71 1.65 0.47 0.00 0.00 
2014-15 8.43 0.00 0.04 0.00 0.00 0.42 3.81 1.33 0.52 0.54 0.36 1.38 0.03 
Totals 194.37 0.47 0.20 1.40 13.28 14.45 38.33 34.54 47.45 22.23 16.08 5.54 0.40 

Average 11.43 0.03 0.01 0.08 0.78 0.85 2.25 2.03 2.79 1.31 0.95 0.33 0.02 
Max 30.95 0.26 0.15 0.42 6.50 2.20 12.54 7.37 9.42 3.42 3.18 1.38 0.16 

2014-15 Season as % compared to 40 year term average (13.66”) = 61.7%       
 
 
 

Bee Canyon Landfill – ALERT Station 1192 
SEASON TOTAL JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN 
1998-99 9.83 0.24 0.12 0.40 0.28 1.30 1.78 1.70 0.44 1.35 1.38 0.32 0.52 
2000-01 12.70 0.00 0.00 0.08 1.14 0.00 0.00 3.59 5.09 1.11 1.05 0.56 0.08 
2001-02 4.37 0.04 0.00 0.00 0.00 0.71 1.25 0.39 0.74 0.52 0.52 0.20 0.00 
2002-03 16.50 0.00 0.00 0.00 0.00 2.59 2.56 0.39 4.37 3.98 2.05 0.56 0.00 
2003-04 7.53 0.08 0.00 0.00 0.00 0.40 1.03 0.39 4.29 0.71 0.63 0.00 0.00 
2004-05 28.63 0.00 0.00 0.00 6.07 0.75 3.03 8.30 7.72 1.14 1.03 0.59 0.00 
2005-06 10.33 0.00 0.00 0.07 0.71 0.04 0.08 1.58 1.41 2.80 3.01 0.48 0.15 
2006-07 3.04 0.00 0.00 0.00 0.00 0.12 1.10 0.04 0.95 0.24 0.59 0.00 0.00 
2007-08 9.27 0.00 0.00 0.36 0.16 0.08 2.56 4.33 1.54 0.00 0.08 0.16 0.00 
2008-09 8.90 0.00 0.00 0.16 0.00 1.69 3.23 0.20 3.11 0.15 0.08 0.20 0.08 
2009-10 14.15 0.00 0.00 0.00 0.24 0.00 2.80 6.01 3.23 0.56 1.27 0.04 0.00 
2010-11 22.18 0.08 0.00 0.04 2.15 1.26 11.87 1.02 2.36 2.56 0.16 0.56 0.12 
2011-12 8.58 0.08 0.00 0.08 1.06 1.51 0.28 1.19 0.90 1.69 1.39 0.40 0.00 
2012-13 6.42 0.24 0.00 0.00 0.04 0.86 2.17 1.10 0.43 0.79 0.12 0.67 0.00 
2013-14 4.42 0.00 0.00 0.00 0.48 0.67 0.63 0.04 0.59 1.50 0.51 0.00 0.00 
2014-15 7.88 0.00 0.00 0.00 0.00 0.39 3.27 1.11 0.59 0.59 0.51 1.42 0.00 
Totals 174.73 0.76 0.12 1.19 12.33 12.37 37.64 31.38 37.76 19.69 14.38 6.16 0.95 

Average 10.92 0.05 0.01 0.07 0.77 0.77 2.35 1.96 2.36 1.23 0.90 0.39 0.06 
Max 28.63 0.24 0.12 0.40 6.07 2.59 11.87 8.30 7.72 3.98 3.01 1.42 0.52 

* 1999-2000 data not available 
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Table 5:  Daily Precipitation Record – Tustin-Irvine Ranch Station, 2014-15 
 

DAY JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN DAY 

1         0.32       0.17       1 
2         0.08 0.07     0.11       2 
3   0.03       0.97     0.26       3 
4   0.01       0.81             4 
5                         5 
6                         6 
7                         7 
8                   0.25 0.74   8 
9                    0.05   9 
10                         10 
11             0.45         0.02 11 
12           0.84 0.63         0.01 12 
13           0.91             13 
14                         14 
15                     0.49   15 
16                     0.07   16 
17           0.07             17 
18                        18 
19                         19 
20                         20 
21         0.01               21 
22         0.01               22 
23               0.52     0.03   23 
24                         24 
25                   0.01     25 
26                   0.10     26 
27             0.25           27 
28                         28 
29                         29 
30                         30 
31           0.14             31 

TOTAL 0.00 0.04 0.00 0.00 0.42 3.81 1.33 0.52 0.54 0.36 1.38 0.03 TOTAL 
              
 ---LEGEND---  
 A - ESTIMATED  C - INCOMPLETE NR - NO RECORD 
 B - PARTIALLY ESTIMATED  D - DATE UNCERTAIN T - TRACE 
 P - INCLUDED IN FOLLOWING TOTAL  
 
 SEASON TOTAL: 8.43  
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Table 6:  Daily Precipitation Record – Bee Canyon Landfill Station, 2014-15 
 

DAY JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN DAY 

1         0.31       0.23       1 
2         0.08 0.04     0.16       2 
3          0.48     0.20       3 
4          0.71             4 
5                         5 
6                         6 
7                         7 
8                   0.35 0.86   8 
9                    0.04   9 
10                         10 
11             0.36          11 
12           0.70 0.55          12 
13           1.07             13 
14                         14 
15                     0.40   15 
16                     0.08   16 
17           0.04             17 
18                        18 
19                         19 
20                         20 
21                        21 
22                        22 
23               0.59     0.04   23 
24                         24 
25                   0.04     25 
26                   0.12     26 
27             0.20           27 
28                         28 
29                         29 
30                         30 
31           0.23             31 

TOTAL 0.00 0.00 0.00 0.00 0.39 3.27 1.11 0.59 0.59 0.51 1.42 0.00 TOTAL 
              
 ---LEGEND---  
 A - ESTIMATED  C - INCOMPLETE NR - NO RECORD 
 B - PARTIALLY ESTIMATED  D - DATE UNCERTAIN T - TRACE 
 P - INCLUDED IN FOLLOWING TOTAL  
 
 SEASON TOTAL: 7.88  
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Table 7:  Streamflow Discharge Summary, 2014-15 

STATION LOCATION AGENCY 
TOTAL 

DISCHARGE 
DAILY 
MEAN 

DAILY 
MINIMUM 

DAILY 
MAXIMUM MOMENTARY PEAK 

AC-FT CFS CFS CFS CFS DATE 

Peters Canyon Wash at Barranca Pkwy OCPW 7,850 10.8 1.7                  798  3,630 12/12/14 12:15 

San Diego Creek at Culver Drive OCPW 2,470 3.4 0.00                  308  802 12/12/14 10:40 

San Diego Creek at Campus Drive OCPW 12,500 17.3 0.29              1,310  5,250 12/12/14 12:35 

Santa Ana-Delhi Channel at Irvine Ave OCPW 2,530 3.5 0.86                  289  1,180 12/12/14 11:50 

Bonita Creek at MacArthur Blvd USGS 700 0.97 0.23                    47  266 12/12/14 13:50 

Agua Chinon Channel at Irvine Blvd USGS 5.0 0.01 0.00                 1.60  5.4 12/12/14 9:30 
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Table 8:  Fluvial Sediment Sampling Summary – Peters Canyon Wash at Barranca Parkway-Suspended 
Sediment Concentrations, 2014-15 

DATE TIME 
INST. 

DISCHARGE 
cfs 

WATER 
TEMP. 

°C 

CONC. 
mg/L DATE TIME 

INST. 
DISCHARGE 

cfs 

WATER 
TEMP. 

°C 

CONC. 
mg/L 

01-Jul-14 09:55 2.8 24.2 37   12-Dec-14 14:40 681 17.3 811 * 
11-Jul-14 10:40 2.2 29.0 30   12-Dec-14 15:10 574 18.5 798 * 
17-Jul-14 11:50 2.7 30.6 17   15-Dec-14 11:55 4.4 17.3 5   
22-Jul-14 10:55 3.8 30.3 52   22-Dec-14 09:00 4.0 14.1 16   
31-Jul-14 08:40 2.7 26.3 34   29-Dec-14 10:00 3.1 11.9 3   

07-Aug-14 12:05 2.9 30.5 52   07-Jan-15 11:50 3.5 18.3 16   
14-Aug-14 09:55 2.8 28.8 44   14-Jan-15 13:10 3.2 20.4 5   
22-Aug-14 09:50 2.5 28.5 47   22-Jan-15 14:40 3.2 20.2 22   
26-Aug-14 09:05 2.8 26.1 29   29-Jan-15 10:25 3.3 18.4 13   
04-Sep-14 10:20 2.9 26.6 82   06-Feb-15 12:25 2.8 22.8 36   
11-Sep-14 09:50 3.6 28.8 20   09-Feb-15 13:10 2.8 24.7 32   
19-Sep-14 09:40 2.7 26.8 30   20-Feb-15 11:00 3.1 20.3 33   
25-Sep-14 08:50 3.5 25.4 27   25-Feb-15 12:55 2.5 22.9 7   
02-Oct-14 08:45 3.5 22.8 68   04-Mar-15 13:05 2.7 22.5 13   
07-Oct-14 09:15 3.6 23.3 48   12-Mar-15 11:00 2.6 21.4 39   
16-Oct-14 13:55 3.6 28.5 70   20-Mar-15 11:25 2.6 25.1 4   
22-Oct-14 08:25 3.2 20.2 63   26-Mar-15 08:55 2.7 20.4 32   
28-Oct-14 11:05 2.8 24.8 34   31-Mar-15 11:00 2.8 24.9 26   
05-Nov-14 14:10 2.1 24.1 50   08-Apr-15 12:25 5.1 24.3 20   
13-Nov-14 12:25 2.5 22.4 24   17-Apr-15 09:55 2.6 22.0 11   
18-Nov-14 12:25 2.3 19.2 30   21-Apr-15 10:55 2.6 20.2 15   
24-Nov-14 09:55 2.1 15.6 21   01-May-15 08:55 2.8 23.5 31   
02-Dec-14 13:15 184 17.3 83 * 06-May-15 13:40 2.9 23.1 41   
02-Dec-14 15:00 330 17.3 142 * 13-May-15 11:25 2.8 23.3 31   
02-Dec-14 15:40 273 17.5 100 * 15-May-15 09:40 22 17.0 19 * 
02-Dec-14 16:15 238 17.3 73 * 20-May-15 10:20 2.9 21.7 36   
03-Dec-14 10:40 100 18.8 38 * 28-May-15 09:25 3.1 21.3 10   
08-Dec-14 10:10 2.6 14.9 9   03-Jun-15 09:30 3.1 21.0 30   
12-Dec-14 08:10 1390 14.9 278 * 12-Jun-15 10:25 3.1 22.4 27   
12-Dec-14 09:10 1720 14.9 270 * 15-Jun-15 11:10 2.8 26.9 31   
12-Dec-14 11:20 1250 15.7 278 * 25-Jun-15 10:50 2.8 27.9 27   
12-Dec-14 12:30 3350 15.7 1069 *             
 
* Denotes storm samples                 Samples Analyzed: MA; Data Reviewed: SG, JH 
NR = No record 
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Table 9:  Fluvial Sediment Sampling Summary – San Diego Creek at Culver Drive - Suspended 
Sediment Concentrations, 2014-15 

DATE TIME 
INST. 

DISCHARGE 
cfs 

WATER 
TEMP. 

°C 

CONC. 
mg/L DATE TIME 

INST. 
DISCHARGE 

cfs 

WATER 
TEMP. 

°C 

CONC. 
mg/L 

01-Jul-14 11:50 0.33 34.4 12   15-Dec-14 11:20 0.42 17.8 3   
11-Jul-14 10:55 0.28 34.4 11   22-Dec-14 10:10 0.23 18.4 1   
17-Jul-14 09:40 0.31 31.4 10   29-Dec-14 10:55 0.19 17.2 2   
22-Jul-14 10:30 0.33 34.2 63   07-Jan-15 10:50 0.19 19.0 7   
31-Jul-14 09:10 0.46 31.2 5   14-Jan-15 11:50 0.15 19.1 2   

07-Aug-14 09:40 0.40 26.3 8   22-Jan-15 12:10 0.18 19.3 9   
14-Aug-14 10:15 0.44 33 11   29-Jan-15 10:00 0.18 18.3 2   
22-Aug-14 11:05 0.32 34.1 12   06-Feb-15 10:20 0.19 21.4 12   
26-Aug-14 09:35 0.40 30.6 14   09-Feb-15 12:30 0.19 26.6 33   
04-Sep-14 11:20 0.46 33.1 21   20-Feb-15 11:45 0.19 25.1 21   
11-Sep-14 10:45 0.38 33.9 4   25-Feb-15 11:40 0.19 25.6 5   
19-Sep-14 10:10 0.41 30.5 6   04-Mar-15 12:50 0.19 25.7 4   
25-Sep-14 09:15 0.41 29.8 1   12-Mar-15 10:15 0.19 25.1 44   
02-Oct-14 09:25 0.39 28.8 8   20-Mar-15 10:35 0.20 29.1 25   
07-Oct-14 10:25 0.37 28.7 4   26-Mar-15 09:35 0.19 25.9 437   
16-Oct-14 12:50 0.35 31.0 10   31-Mar-15 11:45 DRY  -  -   
22-Oct-14 09:10 0.45 24.1 3   08-Apr-15 10:00 0.12 29.2 6   
28-Oct-14 10:35 0.34 26.3 3   17-Apr-15 09:15 DRY  -   -    
05-Nov-14 10:45 0.21 24.7 3   21-Apr-15 10:00 DRY  -   -    
13-Nov-14 11:50 0.25 22.2 6   01-May-15 09:20 DRY  -   -    
18-Nov-14 11:40 0.26 20.7 10   06-May-15 13:20 DRY  -   -    
24-Nov-14 10:55 0.27 20.5 11   13-May-15 12:00 DRY  -   -    
02-Dec-14 13:05 25 17.7 282 * 15-May-15 08:00 0.50 17.1 14   
02-Dec-14 14:00 67 17.1 582 * 20-May-15 10:50 0.09 24.6 29   
03-Dec-14 09:20 7.5 18.3 91 * 28-May-15 10:30 DRY  -   -    
03-Dec-14 15:25 2.8 19.5 88 * 03-Jun-15 09:50 DRY  -   -    
08-Dec-14 09:35 0.33 18.3 4   12-Jun-15 09:45 DRY  -   -    
12-Dec-14 11:15 799 15.1 2873 * 15-Jun-15 11:25 DRY  -   -    
12-Dec-14 16:35 267 16.7 965 * 25-Jun-15 09:45 DRY  -   -    
 
* Denotes storm samples                 Samples Analyzed: MA; Data Reviewed: SG, JH 
NR = No record 
Many days of no flow recorded. 
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Table 10:  Fluvial Sediment Sampling Summary – San Diego Creek at Campus Drive - Suspended 
Sediment Concentrations, 2014-15 

DATE TIME 
INST. 

DISCHARGE 
cfs 

WATER 
TEMP. 

°C 

CONC. 
mg/L DATE TIME 

INST. 
DISCHARGE 

cfs 

WATER 
TEMP. 

°C 

CONC. 
mg/L 

01-Jul-14 12:35 2.4 23.2 89   12-Dec-14 16:00 1080 16.9 512 * 
11-Jul-14 12:15 3.3 28.1 81   15-Dec-14 12:45 5.9 17.5 30   
17-Jul-14 10:50 0.89 26.3 101   22-Dec-14 11:20 0.41 18.6 4   
22-Jul-14 08:10 6.7 25.2 150   29-Dec-14 11:35 0.49 15.1 6   
31-Jul-14 09:40 15.2 30.5 60   07-Jan-15 12:20 6.7 17.3 22   

07-Aug-14 10:55 6.7 30.9 82   14-Jan-15 12:30 9.2 18.8 37   
14-Aug-14 10:50 0.47 33.7 58   22-Jan-15 12:45 5.3 18.5 53   
22-Aug-14 11:30 3.3 31.8 60   29-Jan-15 10:50 3.9 18.3 87   
26-Aug-14 10:45 0.51 33.0 66   06-Feb-15 10:55 4.4 20.9 73   
04-Sep-14 11:55 2.4 31.6 76   09-Feb-15 13:50 4.8 23.5 80   
11-Sep-14 11:25 3.9 32.4 300   20-Feb-15 12:25 3.0 22.9 146   
19-Sep-14 10:50 4.4 30.7 92   25-Feb-15 12:15 3.7 22.2 110   
25-Sep-14 09:50 5.1 29.4 50   04-Mar-15 13:40 4.1 21.4 97   
02-Oct-14 10:10 5.3 28.5 50   12-Mar-15 11:45 6.1 24.0 133   
07-Oct-14 11:20 3.9 29.8 55   20-Mar-15 12:00 5.3 26.3 155   
16-Oct-14 12:10 0.56 27.2 31   26-Mar-15 10:10 4.1 24.3 181   
22-Oct-14 09:45 0.39 23.5 27   31-Mar-15 12:25 4.1 25.3 210   
28-Oct-14 12:00 0.30 27.5 33   08-Apr-15 13:00 32 21.0 80   
05-Nov-14 11:35 0.45 23.9 45   17-Apr-15 10:55 4.6 24.9 107   
13-Nov-14 12:55 5.6 21.8 43   21-Apr-15 11:50 3.3 21.7 109   
18-Nov-14 13:40 0.49 20.2 55   01-May-15 10:10 4.1 27.1 87   
24-Nov-14 12:05 4.1 19.9 95   06-May-15 14:10 0.36 26.1 76   
02-Dec-14 13:55 303 17.4 155 * 13-May-15 12:45 0.56 26.5 52   
02-Dec-14 15:30 329 17.2 108 * 15-May-15 09:25 66 17.6 54 * 
03-Dec-14 12:50 223 18.4 71 * 20-May-15 11:30 4.4 24.6 63   
03-Dec-14 13:15 199 18.5 64 * 28-May-15 11:35 7.8 25.5 51   
03-Dec-14 16:10 144 19.1 58 * 03-Jun-15 10:15 6.1 22.6 54   
04-Dec-14 14:00 115   79 * 12-Jun-15 11:10 3.7 23.8 64   
08-Dec-14 10:50 0.53 19.5 13   15-Jun-15 11:55 0.60 29.7 46   
12-Dec-14 08:45 2380 14.5 604 * 25-Jun-15 11:15 0.58 31.1 50   
12-Dec-14 13:05 4560 16.0 1105 *             
 
 
 
Table 11:  Fluvial Sediment Sampling Summary – Agua Chinon Wash at Irvine Blvd. - Suspended 
Sediment Concentrations, 2014-15 

DATE  TIME 
INST. 

DISCHARGE 
cfs 

WATER 
TEMP. 

°C 

CONC. 
mg/L DATE  TIME 

INST. 
DISCHARGE 

cfs 

WATER 
TEMP. 

°C 

CONC. 
mg/L 

12-Dec-14 U 09:15 4.3 13.6 1,580 * 12-Dec-14 U 13:15 4.3 15.9 9,530 * 
12-Dec-14 U 10:15 5.4 13.5 8,610 *               
 
 
 
* Denotes storm samples                 Samples Analyzed: MA; Data Reviewed: SG, JH 
NR = No record 
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Table 12:  USGS Sediment Soil Classifications for Particle Size 
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Table 13:  Fluvial Sediment Particle Size Distribution Summary – Newport Bay Watershed Stations, 
2014-15 
 

Peters Canyon Wash at Barranca Parkway 

DATE TIME INST.Q 
cfs 

CONC. 
mg/L 

PERCENT FINER THAN SIZE IN MICRONS (µ) 
2 4 8 16 31 63 125 250 500 1000 

clay silt sands 
12-Dec-14 12:30 3350 1,069   25 31 38 45 52 57 77 93 99 100 
12-Dec-14 14:40 681 811   60 72 82 91 94 97 100 100 100 100 
12-Dec-14 15:10 574 798   59 72 83 92 95 97 100 100 100 100 

 
San Diego Creek at Culver Drive 

DATE TIME INST.Q 
cfs 

CONC. 
mg/L 

PERCENT FINER THAN SIZE IN MICRONS (µ) 
2 4 8 16 31 63 125 250 500 1000 

clay silt sands 
12-Dec-14 11:15 799 2,873  9 11 13 15 18 20 31 49 92 100 
12-Dec-14 16:35 267 965  35 36 40 44 44 44 54 93 100 100 

 
San Diego Creek at Campus Drive 

DATE TIME INST.Q 
cfs 

CONC. 
mg/L 

PERCENT FINER THAN SIZE IN MICRONS (µ) 
2 4 8 16 31 63 125 250 500 1000 

clay silt sands 
12-Dec-14 13:05 4,560 1,838  32 40 47 56 64 71 88 97 100 100 

 
Agua Chinon Wash at Irvine Blvd. 

DATE TIME INST.Q 
Cfs 

CONC. 
mg/L 

PERCENT FINER THAN SIZE IN MICRONS (µ) 
2 4 8 16 31 63 125 250 500 1000 

clay silt sands 
12-Dec-14 9:15 4.3 1,580   62 72 81 89 97 99 100 100 100 100 
12-Dec-14 10:15 5.4 8,610   55 74 91 98 99 100 100 100 100 100 
12-Dec-14 13:15 4 9,530   68 79 91 99 100 100 100 100 100 100 

 
 
 
Table 14:  Sediment Discharge Summary, 2014-15 

STATION LOCATION AGENCY 
TOTAL 

DISCHARGE DAILY MEAN ONE-DAY MAXIMUM 

Tons C.Y Tons C.Y. Tons C.Y. DATE 

Barranca OCPW 2,993 2,463 8.2 6.7 1,340 1,103 12-Dec-14 

Culver OCPW 4,243 3,492 11.6 9.6 1,823 1,500 12-Dec-14 

Campus OCPW 6,100 5,021 16.7 13.8 3,020 2,486 12-Dec-14 

Santa Ana-Delhi* OCPW 253 208 0.69 0.57 134 110 12-Dec-14 

Bonita Creek* USGS 25.3 21 0.07 0.06 9.8 8.07 12-Dec-14 

Agua Chinon  USGS 36.1 29.7 0.10 0.08 30.4 25 12-Dec-14 
* Estimated 
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Table 15:  Annual Discharge Summary, 1999-2015 

Total
Daily
Max Total

Daily
Max Total

Daily
Max Total

Daily
Max Total

Daily
Max Total

Daily
Max Total

Daily
Max Total

Daily
Max Total

Daily
Max

WATER (acre-ft) 7,400 341 6,960 597 17,780 903 3,570 182 NR NR NR NR NR NR NR NR

SEDIMENT (tons) 13,639 5,593 26,205 9,687 28,864 7,864 NR NR NR NR NR NR NR NR NR NR

WATER (acre-ft) 11,180 2,003 10,280 1,704 27,320 3,630 6,690 473 NR NR NR NR NR NR NR NR

SEDIMENT (tons) 33,301 13,023 49,592 16,211 75,686 23,652 912 144 NR NR NR NR NR NR NR NR

WATER (acre-ft) 5,520 126 2,630 130 10,610 314 4,080 69 165 3.3 586 5.7 NR NR NR NR

SEDIMENT (tons) 1,392 517 3,354 699 5,640 1,345 223 30 * * * * NR NR NR NR

WATER (acre-ft) 13,910 1,040 9,230 768 30,090 1,820 6,420 544 788 39 2,430 64 422 37.0 100 13

SEDIMENT (tons) 31,835 5,304 19,039 6,088 64,740 12,571 897 215 * * * * ** ** ** **

WATER (acre-ft) 7,380 1,030 7,020 1,070 18,690 2,480 3,690 375 310 52 960 101 225 41 25 6.8

SEDIMENT (tons) 15,265 11,098 18,065 8,280 30,464 16,800 464 138 * * * * ** ** ** **

WATER (acre-ft) 27,040 1,430 27,790 1,250 75,860 3,070 11,140 663 3,600 261 5,340 349 1,060 52 540 46

SEDIMENT (tons) 41,108 5,799 91,862 11,393 165,810 29,214 1,889 436 * * * * ** ** ** **

WATER (acre-ft) 7,510 402 5,640 301 20,150 974 3,610 129 443 16 894 51 269 16 26 3.8

SEDIMENT (tons) 2,935 572 6,919 1,529 9,291 2,100 345 84 * * * * ** ** ** **

WATER (acre-ft) 4430 E NR 2,220 84 9,000 250 2,560 35 280 2.7 420 11 139 5.5 0.67 0.19

SEDIMENT (tons) 307 E NR 519 221 976 340 108 7 * * * * ** ** ** **

WATER (acre-ft) 9510 E NR 5,730 607 22,220 1,540 4,520 197 440 18 1,120 76 360 23 130 15

SEDIMENT (tons) 12245 E NR 15,290 8,310 25,080 6,520 414 84 16.8 5.0 92 35 ** ** ** **

WATER (acre-ft) 10,460 655 5,940 507 18,710 1,550 4,400 295 370 17 1,380 99 640 41 16 1.5

SEDIMENT (tons) 7,951 2,574 13,025 3,010 16,518 5,840 474 120 20.6 4.9 143 75 ** ** ** **

WATER (acre-ft) 16,570 821 9,710 689 35,490 2,020 6,900 411 670 46 1,670 108 790 35 60 4.2

SEDIMENT (tons) 14,877 3,720 36,700 9,230 53,434 17,100 1,702 544 46.0 12.0 137 28 ** ** ** **

WATER (acre-ft) 22,740 1,970 14,790 2,310 56,930 7,950 7,360 469 2,050 470 2,770 324 1,020 164 195 40.0

SEDIMENT (tons) 18,463 10,700 87,148 59,600 138,966 111,000 1,140 250 992.0 916.0 496 300 272 127 3,947 2,945

WATER (acre-ft) 11,410 354 2,780 163 13,480 434 3,660 101 210 8.6 910 26 240 5.1 10 1.3

SEDIMENT (tons) 3,992 879 3,166 879 4,211 1,774 335 37 3.2 0.8 28 5.2 27 5 63 28

WATER (acre-ft) 9,700 216 2,420 91 9,620 283 2,770 74 130 2.1 610 14 280 6.8 1.1 0.18

SEDIMENT (tons) 2,379 248 1,947 300 1,906 269 152 21 1.5 0.1 18 5.2 25 3 4.8 1

WATER (acre-ft) 6,140 622 1,360 272 9,470 1,100 2,210 175 130 40.0 540 13 240 12.0 10.0 2.40

SEDIMENT (tons) 2,430 1,800 2,954 2,240 6,362 269 148 69 2.7 1.8 19 7.4 25 5.7 187 149

WATER (acre-ft) 7,850 798 2,470 308 12,500 1,310 2,530 289 X X 700 47 X X 5.0 1.60

SEDIMENT (tons) 2,993 1,340 4,243 1,823 6,100 3,020 253 E 134 E X X 25.3 E 9.8 E X X 36 30
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NR- No Record  * Station activated on July 1, 2001- Prior loading to be determined. ** Station activated on July 1, 2002 – Prior loading to be determined 
X Station discontinued June 30, 2014. Daily max for water discharge reported in cfs.
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Figure 1:  Location Map – San Diego Creek Scours Study Area 
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Figure 2:  Location Map – San Diego Creek In-channel Basins 

 
 
 
 
 
Figure 3:  San Diego Creek In-channel Basins – Available Basin Capacity, 2005-2015 
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Sediment removal activities: 
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Figure 4:  Location Map – Newport Bay/San Diego Creek Watershed Foothill Basin Locations 
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Figure 5:  Newport Bay/San Diego Creek Watershed Foothill Basins – Percent of Available Capacities, 
2015 
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Figure 6:  Location Map – Streamgaging/Sediment Monitoring Stations 
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Figure 7:  Location Map – Tustin-Irvine Ranch and Bee Canyon Landfill Precipitation Stations 
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Figure 8:  Suspended Sediment Concentration Sampling Summary, 2014-15 
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Figure 9:  Particle Size Distribution of Fluvial Sediment, 2014-15 
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Figure 10:  Sediment Transport Curve - Peters Canyon Wash at Barranca Parkway, 2001-2015. Equation 
of line: log y = 0.07526(log x)2 + 1.371 (log x) -1.318 
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Note: Due to the lack of significant storms, there is no recorded data for the periods of 1998-99, 2001-02, 2006-07 and 2012-13. 

 
 
 
 
Figure 11:  Sediment Transport Curve - San Diego Creek at Culver Drive, 1998-2015.  Equation of line: 
log y = -0.08506(log x)2 + 1.9448(log x) - 1.0523 
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Note: Due to the lack of significant storms, there is no recorded data for the periods of 1998-99 and 2001-02, and 2006-07. 
Sample collection was insufficient for daily discharge determination for 2014-15. 
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Figure 12:  Sediment Transport Curve - San Diego Creek at Campus Drive, 2000-2015.   Equation of 
line:  log y 0.0488(logx)2 +1.5066(logx) +1.5734 
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Note: Due to the lack of significant storms, there is no recorded data for the periods of 1998-99 and 2001-02.  
 
 
 
Figure 13:  Sediment Transport Curve – Santa Ana-Delhi at Irvine Avenue, 2000-2012.  Equation of line:  
log y = -0.11685(log x)2 + 1.8731(log x) – 1.7731 
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Note: Due to the lack of significant storms, there is no recorded data for the period of 2001-02, 2006-07, 2012-13 and 2013-14.
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Figure 14:  Sediment Transport Curve – Bonita Creek at MacArthur Blvd., 2008-2012.  Equation of line: 
log y = 1.7237(log x) - 1.8904 
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Note: Due to the lack of significant storms, there is no recorded data for the period of 2012-13 and 2013-14. 
 
 
 
Figure 15:  Sediment Transport Curve – Agua Chinon Channel at Irvine Blvd., 2011-2015.  Equation of 
the line: log y = -0.01063(log x)2 + 1.3607(log x) +1.0594 
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Note: Due to the lack of significant storms, there is no recorded data for the period of 2012-13. 
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Figure 16:  Instantaneous Sediment Transport Curve – Agua Chinon Channel at Irvine Blvd., 2003-2015 
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Note: Due to the lack of significant storms, there is no recorded data for the period of 2012-13. 
 
 
 
Figure 17:  Annual Sediment TMDL Discharge Summary, 2014-15 
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Figure 18:  Sediment TMDL Discharge Summary – Loading to Newport Bay, 2014-15 

 
* Totals for Santa Ana-Delhi and Bonita Creek were estimated using sediment transport curves for stormflows and a geomean for low flow days as sediment data collection have been discontinued under 
the amended Monitoring and Reporting Program. 
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Figure 19:  Ten year running average suspended sediment load – San Diego Creek at Campus Drive 
monitoring station, 1995-2015 

 
 
 
 
 
Figure 20:  Sediment TMDL Discharge Summary – 1999-2015 
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3.0 NEWPORT BAY MONITORING ELEMENT 

San Diego Creek enters Upper Newport Bay below Jamboree Bridge.  The Newport Bay 
element includes those activities performed in the Upper and Lower Newport Bay. 
 
3.1 Topographic/Bathymetric Surveys 

Topographic surveys of the In-bay Basins provide detailed information to evaluate the 
effectiveness of sediment control structures within the San Diego Creek watershed and 
to study the transport of sediment from San Diego Creek after it enters Upper Newport 
Bay.  This information is used to determine overall sediment accumulation rates, the 
need for maintenance dredging within the In-bay Basins, and assessment of compliance 
with the minimum depth requirement under the sediment TMDL. 
 
Pursuant to sediment TMDL requirement No. 1.b.3 and Section D of the Monitoring and 
Reporting Program, topographic/bathymetric surveys of Upper Newport Bay are 
required at least once every five years and following any year in which the annual 
sediment loading for San Diego Creek at Campus exceeds 250,000 tons.  Survey results 
are to be compared to previous surveys to evaluate the amount and location of sediment 
deposition in Upper Newport Bay and adjacent mudflat, salt marsh and riparian areas. 
 
Bathymetric surveys have been conducted annually from 2011 to 2013 by the ACOE, 
with data analysis conducted by Merkel &Associates, as part of the first three years of 
post-restoration monitoring following completion of the UNB ERP.  The ACOE is 
responsible for implementing the first three years of monitoring (2011-2013).  The 
County of Orange and the California Department of Fish and Wildlife share 
responsibility for the monitoring and reporting in Years 4 through 10 (2014-2020). 
 
In 2015, the County of Orange contracted with Marine Taxonomic Services, Ltd. (MTS) 
to provide bathymetry surveys of Newport Bay for Year 5 of the post-restoration 
monitoring. MTS collected the bathymetry data in June, at the completion of the rainy 
season, and covered a larger area than the last survey in 2013 (Year 3), therefore 
allowing for a complete comparison of the latest survey to Year 3. 
 
The MTS report offers a comprehensive description of the survey, the analyses 
conducted, a comparison of the current bathymetry survey to Year 3, and an assessment 
to the projects intended goals.  The report notes that total accretion of sediment between 
2013 and 2015 were similar to the amount between 2011 and 2013 and consistent with 
the original design projections, which are intended to meet the long-term goal of the 
TMDL of reduced dredging frequencies to once every 20-30 years.  MTS also makes note 
in their discussion that if the basins are getting shallower by approximately 0.5 feet per 
year, and the material compresses over time, it is reasonable to expect based on current 
data that the basins will be at or even deeper than -10 feet MLLW after 20 years of 
service.  
 
Bathymetry for each year (2013, and 2015) is shown in Figure 21.  The bathymetry 
change analysis comparing Year 3 to 5 is shown in Figure 22. 
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The UNB ERP Post-restoration Bathymetric Monitoring, Year 5 – 2015 is provided in 
Appendix G. 
 
3.2 Vegetation Surveys 

Pursuant to sediment TMDL requirement No. 1.b.3 and Section D of the Monitoring and 
Reporting Program, vegetation surveys of Upper Newport Bay are required at least once 
every five years and following any year in which the annual sediment loading for San 
Diego Creek at Campus exceeds 250,000 tons.  The purpose of vegetation surveys is to 
document habitat type distribution and acreage in the Bay, as well as to identify changes 
in vegetation patterns from baseline conditions. 
 
Vegetation monitoring is being conducted as part of the UNB ERP Post-Restoration 
Monitoring Program.  The monitoring program specified collection of aerial 
photographs in Years 1, 2, 3, 5, and 8 and transects surveys in Years 2, 5, and 8.  The Year 
8 monitoring was subsequently changed to Year 10 as part of the adaptive management 
process.  
 
Year 5 monitoring is being conducted by the County of Orange, which consists of aerial 
image collection and vegetative transect surveys.  Aerial ortho-mosaic services were 
flown on July 10, 2015 and collected four-band (RBG and near infrared) imagery. 
Vegetation transect surveys were performed in November 2015, outside of the bird 
nesting season and the current reporting period.  Results of the vegetation monitoring 
will therefore be discussed in the 2015-16 Annual Report. 
 
3.3 Sediment Removal 

No sediment removal activities were conducted in the Upper Newport Bay during the 
2014-15 reporting period. 
 
3.4 Suspended Sediment Sampling – Flow Monitoring 

This phase of the monitoring program is intended to study the distribution and 
transport of sediment entering into Upper and Lower Newport Bay from San Diego 
Creek and Santa Ana-Delhi Channel. 
 
Suspended sediment sampling and flow monitoring were conducted at five locations in 
the Bay on the morning of May 15, 2015, following a half inch rain event.  Sampling 
locations are shown in Figure 23. 
 
Samples taken on May 15, 2015 showed minimal amounts of sediment concentration 
(avg conc. = 71 mg/L).  The results of all suspended sediment sampling conducted in 
the Bay are listed in Table 16. 
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Table 16:   Fluvial Sediment Sampling Summary, Upper and Lower Newport Bay, 2014-15, May 15, 
2015 

Station # Sampling Location  Time Tide 
Velocity 

ft/sec 

Water 
Temp 

°C 
Conc. 
mg/L 

Percent 
Finer 

Than 63µ 
May 15, 2015       

1 UNB – Unit I Mid-Basin 7:50 EBB 0.54 18.8 89 NA 
2 UNB – Unit II Mid-Basin 8:25 FLOW 0.12 16.7 75 NA 
3 UNB – East of North Star Beach 8:55 FLOW 0.96 18.2 47 NA 
4 UNB - At PCH Bridge 9:35 FLOW 1.49 18.4 58 NA 
5 LNB - AT Harbor Island Reach 10:00 FLOW 0.83 18.1 86 NA 

 

NA- Not available 
Note: Peak discharge of storm at Campus occurred on 5/14/15 at 16:40 p.m. with a Q of 1,720 cfs. 
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Figure 21: 2013 and 2015 Bathymetry, Upper Newport Bay 
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Figure 22: 2013 and 2015 Bathymetry Change Analysis, Upper Newport Bay  
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Figure 23:  Upper and Lower Newport Bay Sediment Sampling Locations 
 

 
Location Station 

1 UNB – Unit I Mid-Basin 
2 UNB – Unit II Mid-Basin 
3 UNB – East of North Star Beach 
4 UNB - At PCH Bridge 
5 LNB - AT Harbor Island Reach 
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4.0 SEDIMENT CONTROL INITIATIVES 
 
4.1 Upper Newport Bay Ecosystem Restoration Project  

The Upper Newport Bay provides critical habitat for a variety of migratory waterfowl, 
shorebirds, several endangered bird species and an endangered plant.  It is one of the 
largest coastal wetlands remaining in southern California.  However, due to 
channelization of San Diego Creek to the Upper Newport Bay, sedimentation of the Bay 
increased significantly starting in the late 1960s.  Bay sedimentation leads to unwanted 
habitat changes, reduced tidal circulation, and access to the islands in the Upper Bay by 
terrestrial predators such as dogs, cats, and coyotes.  Therefore, a long-term 
management plan to control sediment deposition in Upper Newport Bay and preserve 
the health of its habitats was needed. 
 
Through a partnership among the ACOE, the County of Orange, the California 
Department of Fish and Wildlife (formerly the California Department of Fish & Game), 
and the California Coastal Conservancy the UNB ERP was developed.  The restoration 
project was designed to allow for the effective management of sediments deposited into 
the Bay, a reduction in the frequency of maintenance dredging, restoration of estuarine 
habitats, increased tidal circulation for water quality, and sustaining a mix of open 
water, mudflat, and marsh habitat.  The first phase was conducted from April 2006 to 
July 2009 and the second phase was conducted from November 2009 to October 2010. 
 
In order to detect and document the long-term development processes following 
restoration, the ACOE prepared the Post-restoration Monitoring Program for the Upper 
Newport Bay Ecosystem Restoration Project (ACOE 2010), which outlines ten years of 
biological and physical monitoring.  The ACOE was responsible for implementing the 
first three years of monitoring (2011-2013) and contracted with Merkel & Associates, Inc. 
to implement a majority of this effort.  The County of Orange and the California 
Department of Fish and Wildlife share responsibility for the monitoring and reporting in 
Years 4 through 10 (2014-2020).  Midpoint post-restoration monitoring in Year 5 (2015) 
comprises many elements, including bathymetry, water quality, biological monitoring, 
and vegetation surveys. 
 
4.2 Serrano Creek Long-Term Restoration 

In 2007, the County, the OCFCD, the IRWD, and the City of Lake Forest entered into a 
Memorandum of Understanding (MOU) in order to identify a feasible plan for the long-
term restoration of Serrano Creek within Reaches 2 and 3.  Through this MOU and 
funding support from Orange County’s Fifth Supervisorial District, the County initiated 
a fluvial study of Serrano Creek.  The study report was finalized in February 2008 and 
identified areas vulnerable to potential damage caused by bank erosion and areas that 
are unable to carry 100-year flood capacities.  Recommendations from the study include 
grade control structures to raise and stabilize the channel bed, slope stabilization, and 
protection measures. 
 
Ongoing efforts continue in Serrano Creek to fund prospective and feasible projects in 
support of restoration efforts.  On September 30, 2011 a grant application was submitted 
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to the California Coastal Conservancy for a portion of Serrano Creek from Trabuco Road 
to 5,900 feet upstream.  Based on the grant submittal, the project has been designated as 
Tier 1 under the Southern California Wetlands Recovery Project category.  
 
Early in 2013 a series of meetings between the City of Lake Forest, OCFCD, and the 
County of Orange were held to discuss a more limited and affordable potential project.  
By March 2014, an engineering consultant specialized in Water Resources was selected 
to develop feasible and practical channel improvement alternatives with the stated goal 
of achieving multiple objectives, including stabilization of the creek’s invert and banks. 
The County also engaged the services of a geotechnical firm to investigate slope stability 
issues.  Both consultants have completed their investigations in 2015 and submitted 
Investigation Reports to OCFCD documenting their findings and recommendations.  OC 
Public Works staff, on behalf of OCFCD, reviewed the alternatives in the channel 
improvement report.  They had several concerns that included construction feasibility as 
well as long-term maintenance.  Therefore, further engineering studies may be needed 
to re-define the necessary ultimate improvements in accordance with OCFCD standards 
and guidelines.  The Geotechnical Report concluded that the existing slopes are 
marginally stable under static conditions.  Recommended by the Geotechnical 
consultant, an inclinometer was installed at Autumnwood Estate, the most critical 
section of Reach 2, to continue monitoring the bank slope stability.  Comparing the 
inclinometer readings between April 2015 and October 2015, horizontal slope movement 
was not detected during that period of time.  OCFCD will request future reading records 
on an as need-basis.   
 
4.3 Agua Chinon Foothill Restoration Project 

In August 2013, the Cooperative Agreement partners began discussions with the New 
Irvine Ranch Conservancy and the Santa Ana Regional Board in pursuing Clean Water 
Act 319 (h) Non-Point Source grant funding from the State Water Resources Control 
Board for a restoration opportunity within the Agua Chinon foothill area to restore 22 
acres of degraded and eroding former rangelands occurring on hillsides directly above 
the wash and on eroding hillcuts that would contribute to, and benefit from, a larger 
effort that is underway to restore 100 acres of degraded lands through this sub-
watershed.  The concept and full proposals were well received and the grant application 
project was subsequently selected for funding in April 2014.  The 319(h) Grant Program 
was to fund 75% of the full amount of the project ($697,615), with the remaining 25% 
cost match provided by the Cooperative Agreement partners. The project was to start in 
June 2015. However, in March 2015 the grant was declined by the New Irvine Ranch 
Conservancy and the Nature Reserve of Orange County, who was to serve as the 
administrator, as both organizations  recognized they did not have the internal capacity 
or systems in place to comply with certain conditions set forth in the grant application 
for receiving federal funding. 
 
4.4 Municipal and Construction NPDES Stormwater Program Efforts 

The Drainage Area Management Plan (DAMP) is the primary policy, planning and 
implementation document for ensuring compliance of the County of Orange, OCFCD 
and cities of Orange County (the “Permittees”) with municipal National Pollutant 
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Discharge Elimination System (NPDES) Stormwater Permits. In accordance with the 
DAMP, construction projects must: (1) comply with applicable discharge prohibition 
requirements set forth in local water quality ordinances, (2) provide proof of coverage 
under the state General Construction Permit (Order No. 2009-0009-DWQ Permit 
effective July 1, 2010), and (3) implement Best Management Practices (BMPs) to the 
maximum extent practicable comprising an effective combination of erosion and 
sediment controls and waste and materials management practices.  The state General 
Construction Permit includes enhanced protection for areas like Newport Bay 
Watershed that are impaired for sediment. 
 
To ensure that the DAMP requirements for construction projects are implemented, each 
Permittee conducts inspections to verify the appropriateness and implementation of 
BMPs and takes enforcement action as necessary.  Training is provided to the Permittees' 
inspectors to promote consistent implementation.  The Construction Runoff Guidance 
Manual was developed as a guidance tool for municipalities and contractors to 
understand and adhere to the Program outlined in the DAMP.  It was significantly 
revised and updated in December, 2012.  The manual is distributed to Permittees at pre-
wet season construction training events.  Fact sheets for recommended erosion control 
and non-stormwater management BMPs have also been developed.  The Permittees’ 
oversight of construction projects is reviewed annually in Program Effectiveness 
Assessments (PEA).  The PEA and the Unified PEA Report is available on the OC 
Watersheds website at: http://www.ocwatersheds.com  
 
 

http://www.ocwatersheds.com/
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5.0 TMDL EVALUATION AND COMPLIANCE 
 
A multi-year evaluation of compliance with the sediment TMDL was conducted several 
years ago, reviewing data collected through the 2009-10 reporting period. That report 
concluded that sediment loads to Newport Bay and sediment accumulation in the lower 
San Diego Creek have both averaged less than 62,500 tons, the 10-yr running average 
target established in the sediment TMDL.  An update of compliance incorporating data 
from the 2010-11 through 2013-14 reporting periods was initiated in August 2014 with 
Northwest Hydraulic Consultants.  The study reviews and summarizes the recently 
collected monitoring data, which includes the very wet year of 2010-11(23.4” rain), to 
assess compliance with the TMDL to-date.  A presentation of the initial findings was 
given to the Santa Ana Regional Board in March 2015.  The final report is expected in 
Spring 2016 and will be included in the 2015-16 Annual Report. 
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