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Executive Summary 

 
The Casitas Municipal Water District has prepared the following report on the operational and monitoring 
activities for the Robles Diversion Fish Passage Facility, in compliance with the Biological Assessment and 
Biological Opinion. The District has operated the facility in an interim status while construction was being 
completed and has performed certain in-stream monitoring of the Ventura River while the monitoring plan 
is being developed.  At the time of the preparation of this report, the District has completed the interim weir 
project, which completes the provision of the passage corridor through the Robles reach.  The information 
provided in this report may be considered in the assessment of the facility, although it has been concurred 
that the operational period for the facility will likely start in the 2006 season. 
 
The Ventura River system has experienced significant rainfall and runoff events during the winter of 2005.  
The extreme flows in the Ventura River being generated from the Matilija and North Fork Matilija 
watersheds tested the endurance of the facility and initiated the District to the changes in Robles Diversion 
facility and its operating procedures.  The winter storms provided sufficient peaks and recessions that 
provided opportunities for monitoring through the winter and spring months.  This report provides the 
information and experiences gathered during the operation of the Robles Fish Passage Facility during the 
Winter 2005 season. 
 
The District respectfully files this report with the United States Bureau of Reclamation, the NOAA 
National Marine Fisheries Service, and the California Department of Fish and Game for review by the 
respective committees associated with this project.



 

 2-1 



 3

Monitoring 
1. Introduction 
 
The following data and observations were taken in 2004 and 2005, before and during interim operations at the 
Robles Fish Passage Facility (Facility).  During that time, Casitas Municipal Water District (District) did not have 
an agency approved monitoring plan.  Therefore, the District collected the following data primarily to determine 
the feasibility of the workload for the monitoring plan and develop a working plan before the Facility becomes 
fully operational. 
 
The data provided is divided into two sections; 1) Monitoring Plan Data and 2) Additional Data.  That which 
follows the monitoring plan heading refers to preliminary data collected in a similar manner to the proposed 
monitoring plan.  Most of the efforts at collecting data were trials, i.e. examining the feasibility of workload for 
the various components of the monitoring plan.  Additional data refers to data collected to provide the District 
with general background information regarding the physical condition (temperature, turbidity, dissolved oxygen) 
of the Ventura River.  All other fisheries related relevant data will be provided in this section as well.  Please note 
that only one part-time District employed fisheries technician collected the vast majority of the data, and was 
collected to the best of that employee’s ability.  Time and individual workload were obvious constraints.  The 
District currently employs two part-time fisheries biologists and additional seasonal biologists will be hired prior 
to and for the duration of the upcoming 2006 steelhead migration season.  The current and seasonal employees 
mentioned above will be trained on proper documentation and fish handling techniques prior to the initiation of 
the 2006 steelhead migration season. 
 
2. Monitoring Plan Data
  

2.1 Vaki Riverwatcher
 
Installation of the Vaki Riverwatcher (Riverwatcher) took place on April 18th 2005 with the assistance of field 
representatives provided by Vaki.  The following day, April 19th, the Vaki representatives trained District 
personnel on the operation and maintenance of the Riverwatcher as well as the associated computer software.  The 
Riverwatcher was in operation from April 19th through May 19th.  The Riverwatcher accumulated a total of 269 
counts during this time frame (Appendix A).  159 of the total were recorded as upstream counts and 110 as 
downstream counts.  Of the 269 counts, all but one was assumed to be false.  On April 20th one upstream count 
was positively identified as a fish (Appendix A).  However, the exact species of the fish is unknown.  The 
Riverwatcher is programmed to record 5 images of a fish migrating upstream. The first three photos did not 
capture an image of the fish in question. The fourth photo shows only a small portion of the fish’s mouth.  The 
fifth photo shows the head of the fish.  It appears that the fish was turning at the exact moment the fifth photo was 
taken.  Unfortunately the turn did not provide a good photographic profile and the exact species remains 
unknown.  
 
Several problems occurred during the brief interim operations of the Riverwatcher. The most significant problem 
was the build-up of debris, mainly algae, on the Riverwatcher shroud (Appendix A).  First, as algae and debris 
plugged the shroud, the scanner became blocked.  The Riverwatcher unit has a built-in monitor, which is 
constantly watching for anything that may get stuck in the scanner.  If the monitor records more than 25 
disturbances (for example, a large clump of algae) at the same area in one hour, it will give the counter 
instructions to start ignoring this area.  As a result of this fail-safe mechanism, if a fish swims through the scanner 
at this “ignored” area, it will not be counted.  Second, debris and algae trapped in the Riverwatcher shroud 
restricted the flow of water through the fish ladder.  In turn, an increase of water velocity through the 
Riverwatcher occurred.  Increased water velocities are not favorable for the safe and successful passage of 
steelhead migrating through the fish passage facility 
 
The Riverwatcher was cleaned twice during interim operations.  On 5/16/05 the District’s fisheries technician 
climbed into the fish passageway and pulled the algae and debris off the shroud.  However, two days after the 
initial cleaning the Riverwatcher was plugged with algae and debris again.  This time, the entire Riverwatcher unit 
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was pulled out of the fish passageway and cleaned.  Fish ladder operations had to be shut off for the duration of 
the cleaning, approximately one hour.  The District recognizes that the flows in the Ventura River during the 2005 
steelhead migration season were unusual due to the large amounts of rainfall.  Atypical flows continued through 
the month of June, when the air temperature was well into the 80’s, contributing to large algal blooms. The 
District is expecting algae and debris to be a problem in the future, however, the extent to which is unknown.  
Until data regarding algae/debris management is gathered by the District and then analyzed by the Biological 
Committee, the only efficient way to clean the Riverwatcher will be to shut down fish passage operations for a 
short period of time, pull the entire unit out and remove the algae/debris by hand. 
 
The Robles BA/BO states that the Riverwatcher would be operational at a minimum flow of 10cfs through the 
fish passage. Through preliminary operation, it appears that the minimum operational flow of the Riverwatcher is 
around 35cfs. Further observations during the upcoming 2006 monitoring season will provide the District with 
information on the minimum operational flow of the Riverwatcher. 

 2.2 Ventura River Estuary Monitoring
 
The Ventura River estuary was monitored on numerous occasions from January through June 2005 (Appendix B). 
The District’s fisheries technician monitored the estuary to determine when the sandbar located at the mouth of 
the estuary had breached.  Also of interest was the duration of time that it stayed open.  Field observations 
concluded that on all monitoring dates the sandbar was breached, allowing steelhead of all age classes to freely 
enter or exit the Ventura River.   
 
An interesting field observation was that the mouth of the estuary at some point shifted from the south bank to the 
north bank.  At the beginning of the monitoring operations, the mouth of the estuary was on the south bank.  
Following the three major storm events the mouth of the estuary shifted to the north bank.  This observation does 
not affect the District’s data in any way, but it does show the very dynamic nature of the Ventura River. 

 2.3 Fish Attraction
 
Several bank and snorkel surveys were completed to determine if steelhead were migrating upstream. The surveys 
were primarily focused at or near the Facility, at the Fish passage entrance pool and downstream of the 
measurement weir. The measurement weir site was chosen because it was considered an impediment to upstream 
migrating steelhead and to observe if steelhead, unable to pass over the weir, were congregating below the weir. 
The pool was chosen because it is a requirement of the Robles BA/BO and allowed the District to judge the 
feasibility of conducting such surveys in the coming years as part of the Robles Monitoring Plan. The other 
surveys were at random location, chosen to observe if steelhead were present in other locations in the river. 
 
Between 1/14/05 and 5/17/05 24 bank or snorkel surveys were completed (Appendix C). 17 of the surveys were 
conducted at or near the Facility, with 14 of them at the entrance pool or measurement weir. Most of the surveys 
were bank with only 4 of the 24 surveys being snorkel surveys. No steelhead were observed during any of these 
surveys. Not until late spring, 5/17/05 snorkle survey, were any fish observed.  The small number of fish observed 
were arroyo chub, three-spine stickleback, and mosquito fish. 
  
It was difficult to conduct effective surveys after storm events because of the high flows and high turbidity. For 
instance, on 1/14/05, 4 days after the peak of the storm event, visibility at the entrance pools and measurement 
weir was less then 1ft (visually estimated). Four days later, on 1/18/05, the visibility was still less then 1ft 
(visually estimated). By the tenth day after the peak of the storm event, on 1/20/05, the visibility was less then 2ft 
(visually estimated). Poor visibilities, such as the ones above, make bank and snorkel surveys an ineffective tool 
during high flows and high turbidities. 
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 2.4 Potential Upstream Impediments
 
Potential impediments to upstream migration were identified in the 2004 season (Appendix D). On 2/26/04, 
2/27/04, 3/3/04, and 3/4/04 potential instream impediments were identified and water depth transects were 
conducted at several of the potential impediment sites. Twenty-eight potential impediments were identified, using 
professional judgment, between the Facility and Foster Park. Twenty transects were completed at various 
impediment location, with multiply transects at several of the sites. At the time of the survey the flows measured 
at the Robles Measurement Weir (VRNMO) were between 11cfs and 18cfs. In general, for each cross-sectional 
transect, a measuring tape was strung across the river perpendicular to the flow. Water depths were then recorded 
at 2ft intervals between the wetted edges of the channel. 
 
In 2005 a potential impediment pre-survey was conducted on 2/3/05 and 2/10/05 (Appendix E). The survey was 
conducted from the Facility to the Santa Ana Blvd Bridge. The survey was intended to be conduct from the 
Facility to Foster Park, but a large storm event mid-month prevented the completion of the survey.  At the time of 
the survey, river flows were measured at VRNMO to be between 80cfs and 91cfs. Twenty-eight potential 
impediments were identified, using professional judgment, between the Facility and Santa Ana Bridge. Each 
impediment was identified, marked on a map, and drawn in a field notebook. In addition, rebar head pins, flagged 
with impediment number, were staked into the ground on the left and right banks were future transects surveys 
were to be conducted at most potential impediment. Because of the large storm event in February, no transects 
surveys were completed and it was decided to wait until later in the migration season to re-survey the river. 
 
In May of 2005, a pre-survey to identify potential impediments was repeated (Appendix E). On 5/10/05, 5/11/05, 
5/13/05, and 5/19/05 the survey was conducted from the Robles Fish Passage Facility to the Foster Park Bridge. 
At the time of the survey, the flows measured at VRNMO were between 68cfs and 74cfs (note: on 5/19/05 the 
recorded flow was 127cfs because of water releases from Matilija Reservoir, but survey was conducted in the 
morning and was not influenced by the increased flows). Seventeen potential impediments were identified using 
professional judgment. GPS points and photographs and water depths were taken of all potential impediments 
enabling their prioritization in order of increasing severity. 
 
On 5/26/05, 6/7/05, 6/13/05, 6/14/05, 6/17/05, and 6/20/05 the transect surveys were conducted at the impediments 
deemed most severe (Appendix E). At each cross-sectional transect site, flagged rebar head pins were staked on 
each side of the channel, perpendicular to the flow. A measuring tape was strung from one head pin to the other and 
water depths were recorded, in a field book, every 2 feet, starting from one wetted edge and ending at the other 
wetted edge. During the transect surveys; the flows measured at VRNMO were between 33cfs to 60cfs.  As  seen 
from the impediment data provided, the Ventura River is constantly changing.  Many of the impediments surveyed 
by Entrix in 1999 are no longer in existence.  The same applies to a large number of potential impediments 
observed in 2004 and early 2005.   
 
During the 2006 steelhead migration season, as outlined in the monitoring plan, the fisheries biologists and seasonal 
technicians will perform more extensive surveys using flow models to determine ideal flows for safe upstream 
steelhead migration. 
 
3. Additional Data

 3.1 Temperature
 
Although, not a requirement of the BA/BO, the District has and will continue to collected water temperature data 
from various locations on the Ventura River and its tributaries. Water temperatures are collected using HOBO 
Water Temp Pro underwater temperature probes. The temperature probes are set to record water temperatures at 
either every 6 minutes or every 15 minutes, although the majority has been set to record every 6 minutes.  
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At the start of 2005 Steelhead migration season 8 HOBO temp probes were actively recording temperatures, they 
included: upper Matilija Creek, Matilija Creek above dam, Matilija Creek below the dam, North Fork Matilija 
Creek, Facility, Foster Park, Main St. Bridge, and Estuary. 
 
During the storm events of 2005, 5 of the 8 temperatures probes were lost. In addition, a probe was installed in the 
Ventura River, near the Highway 150 Bridge, on 1/28/05. Recently, an attempt to be collected data from the probe 
was made, but the data was unable to be collected. It is believed that the temperature probe was damaged during 
the large storm events.  On 2/15/05, a replacement probe deployed on upper Matilija Creek. On 5/15/05, the upper 
Matilija Creek site was visited and temperature probe could not be located, it is assumed that the probe was lost 
during the large storm event in February. Overall, 7 temperature probes were lost and/or damaged during 2005 
fish migration season.  
 
Additional problems occurred this year including: dropping a PDA, used to download data from data-logger in the 
field, into the water and losing of several data files; improper set-up of probe, which causes the probe not to 
record any data; and allowing PDA to run out of power thus losing data stored on PDA. 
 
No analysis of the water temperature data has been completed this year. The District is in the data collected 
process and will focus on analysis in the future when more data has been collected (Appendix F). The District will 
continue to monitor water temperatures in the river using the temperature probes. In, addition replacement probes 
will be placed in location where probes were lost early in the year before the next fish migration season. One 
replacement temperature probe has already been placed in the Ventura River near Foster Park. Additionally, all 
attempts will be made to prevent data loss over in the future. 

 3.2 Water Quality
 
The water quality sampling is not a requirement of the Robles BA/BO, but the District believes that valuable 
information can be gather on the physical nature of the Ventura River. Water is sampled for temperature, 
dissolved oxygen, and turbidity, in the Ventura River, with the majority of sampling occurring within Robles 
Reach.  
 
The majority of samples were collected between mid May through late June (Appendix G). The primary sample 
sites are at the Facility, Highway 150 Bridge, Santa Ana Blvd Bridge, and Foster Park. Water temperatures ranged 
from 12.7 oC to 24.3 oC, dissolved oxygen ranged from 8.36 mg/L to 9.83 mg/L, and turbidity ranged from 0.42 
ntu to 1.33 ntu. 
 
No analysis of the data was completed this year. Several more years of data will need to be collected before any 
formal presentation of the data is made. The District will continue to collect water quality samples in the Ventura 
River over the next several years. 

 3.3 Trout Sightings 
 
Between 5/10/05 and 5/18/05 14 trout were observed at or near the Robles Fish Passage Facility (Appendix H). 
Although 14 trout were observed, on two of the days, multiple observations were made on the same day, thus the 
fish were probably recounted. In addition, because of the short time period of observation, many of the fish were 
probably counted multiple times, thus it is impossible to get an accurate count of how many fish were actually at 
the Facility. The Riverwatcher was operational at the time of the sighting, but no fish were counted during that 
time period (the fish may have been counted but the Riverwatcher images could not be differentiate between 
debris or fish). Attempts were made on 5/17/05 to observe the fish underwater by snorkeling, but no trout were 
observed at the time. In general, the observations were of secondary actions, other activities were being done at 
the Facility and trout happened to be observed. In the future, the District will continue to note if trout are observed 
at or near the Facility, but will not be an active part of any monitoring activities. 
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 3.4 Cost 
 
Employment costs were approximately $19,597 from July 2004 through June 2005, providing approximately 
1256 hours of employee time for fish monitoring activities, report/grant writing, development of the monitoring 
plan and other associated activities. Two part-time fisheries biologists are currently employed by the District; one 
worked for the entire year, the other for approximately 4 months.  
 
Equipment cost for the monitoring activities for the Facility were approximately $4000 for the 2005 season. 
Equipment purchased included: turbidity meter, DO meter, drysuit, snorkeling equipment, wading equipment, 
stream survey equipment, nets, measuring boards, camera, and other miscellaneous equipment. All of the 
equipment purchased will be used during the implementation of the Robles Monitoring Plan. Additional 
equipment will need to be purchased for the 2006 season to assist with implementation of the Robles Monitoring 
Plan. 
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Operations 
 

1. Facility Status 
 
The construction of the Fish Passage Facility began in August 2003.  By October 2004, when the first 
runoff was seen in the Ventura River for the 2004/05 season, the following portions of the Fish Passage 
Facility were complete and operable: 
 

• Fish passage structures including the 5 entrance gates and the sill gates. 
• Diversion channel structures 
• Fish Guidance device 
• High-flow fish passage 
• Fish screens & diffusers 
• Diversion headworks 
• Spillway gates 
• Level measurement devices (bubblers) at the measurement weir and in the Diversion canal 

 
The following items were not complete: 
 

• Overshot gate 
• Fish screen cleaning (brush) system 
• Control for all of the new gates 
• All new instrumentation 
• Vaki Riverwatcher 
• Interim and permanent weir/low flow crossing modifications 

 
The fish passage is designed to operate based on the water elevation of the diversion channel and the 
forebay.  The overshot gate is the primary elevation control element.  The spillway gates were used to 
control the elevation of the diversion channel and forebay until the overshot gate became operational on 
February 20, 2005.  The facility began to receive stream flows during the week of October 22, 2004. 
   
During the week of December 17, 2004 the brush drive units were installed.  The Contractor and Casitas 
began to operate and test the brush system during the week of December 26, 2004.  Prior to the brush 
system being operable, Casitas had four of the fish screen panels removed.  The brushes operated 
reasonably well for a 24 hour period so Casitas made the decision to install the remaining fish screen 
panels.  The brushes failed within 24 hours of the fish screen panels being installed.  Casitas attempted 
to operate the fish passage and diversion without the brushes and with the screens in place, through the 
storm events of December 30 and 31.  On December 31, with flows carrying heavy debris loads, Casitas 
decided to remove four fish screen panels to allow for diversions.  The resource agencies were contacted 
before the screens were removed.  However, because of the holiday season, contact was not completed 
until after January 2, 2005.   
 
Beginning on January 9, 2005 a large storm hit the Ventura River watershed and most of Southern 
California.  The storm was later declared a federal disaster.  This was the first storm after January 1, 
thereby beginning steelhead migration season.   The storm developed flows well in excess of 7000 cfs 
and provided heavy sediment and debris loads entering the Fish Passage Facility .  The heavy sediment 
loads deposited in the forebay basin and caused a split in the river flow, with approximately half of the 
flow being sent over the cutoff wall and the other half through the fish passage facility.  The split flow 
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condition persisted through the winter, spring and summer periods.  The heavy sediment flows silted in 
portions of the diversion channel and prevented any further testing of the brush system.  Extensive 
damage was caused to the fish guidance device.  Many of the vertical panels were bowed and sprung out 
of the fish guidance device framing.  During the recession of the storm, the facility was operated in 
accordance with the BA/BO for required augmentation flows.   
 
During the week of January 21, 2005, the overshot gate became operational.  Instrumentation and 
controls were still limited, but Casitas personnel began controlling the level of the diversion channel 
with the overshot gate on that date.   
 
During the week of February 23, 2005, the fish passage facility was shut down for a morning to allow 
for the removal of sediment, make some repairs to the brush system and reinstall the fish screens.  This 
allowed Casitas to get one brush operating on a limited basis.  Additional instrumentation also came on 
line at various times, as the contractor completed the installation of each system and device.   The flow 
meter for the fish passage was installed.  However at flows below about 35 cfs, the readings did not 
correlate with the reading at the measurement weir.  The manufacturer’s installation technician 
explained the system uses Manning’s equation if only one transducer is wet.  The system has four 
transducers.  Manning’s equation requires a slope.  The fish passage is flat in this area thereby providing 
an erroneous reading.  The correction is to lower two of the transducers further in the channel.  (Casitas 
had the contractor lower the transducers during the July maintenance shutdown.  The low flow readings 
seem to be tracking must closer to the measurement weir readings). 
 
On March 21, 2005, Lake Casitas reached two feet below spill elevation.  The standard operating 
procedure is to stop diversions once the lake reaches two feet below spill elevation.  Casitas stopped 
diversions from the Robles Fish Passage Facility on March 21, 2005.  The flows entering the Robles 
Diversion and Fish Passage Facility continued to be released downstream through the fish ladder and 
spillway (Note that flows also continued to pass over the cutoff wall due to the split flow condition).  
 
During the week of April 18, 2005, the Vaki Riverwatcher unit was set up by the manufacturer.  The 
unit recorded a picture of a fish’s head on April 20.  Algal growth and low flows prevented further 
operation of the unit.  The species of fish could not be determined from the picture.  The unit was 
removed from the shroud and stored for next season. 
 
In late May, Casitas received authorization from the Bureau to divert additional water to Lake Casitas.  
Casitas moved water from storage at Lake Matilija to Lake Casitas.  This is done by releasing water 
from Lake Matilija into Matilija Creek and the Ventura River and diverting this water from the river to 
Lake Casitas through the Robles Fish Passage.  NOAA Fisheries was notified of Casitas’ intentions prior 
to the diversion operation.   Because of the sediment in Robles Fore bay resulting in split flows and the 
high levels of algae in the water, the efficiency of the storage relocation was quite low, resulting in 
higher downstream flows in the river.  Casitas began the relocation of the water on May 19 and ended 
the relocation on May 20.  When the relocation of the water was ended, the discharge valve at Lake 
Matilija was not set correctly, resulting in lower than anticipated river flows.  The valve was set on a 
Friday before a holiday weekend and was readjusted early on the following Tuesday.  In the future, 
Casitas will avoid stopping the relocation of stored water on a Friday.   
 
During the late spring and summer seasons, it is Casitas’ practice to balance the flows at Lake Matilija.  
This is done by adjusting the discharge valves at the Matilija Dam to maintain a reasonably constant 
lake elevation.  In late July, the Robles spillway gates were opened, thereby diverted water around the 
fish passage, to allow for the removal of debris from the fish passage and for maintenance.  A fish 
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presence/absence survey was conducted by the District’s biologist prior to changes being made in flow 
routing. The debris required removal before Casitas could begin to correct the brush system deficiencies.  
Upon completion of the work, the spillway gates were closed and water was routed through the fish 
passage again.  Casitas continues to test and modify the brush system. 
 
The District has taken numerous photographs that chronicle the events of the Winter 2005.  The 
photographs are attached to this report in Appendix J. 
 
The District communicated frequently with agency staff regarding the experiences and status of the fish 
passage facility.  Many of these communications are in the form of emails and letters, and are attached 
to this report in Appendix K. 
 
2. Flow Observations and Control 
 
The District collected flow information and verified flows where and when reasonably safe conditions 
existed in the Ventura River.  There were also new flow measurement devices placed in the Robles Fish 
Passage Facility that were eventually activated and tested during the 2005 winter season.  The primary 
points of measuring and recording stream flows entering and leaving the Robles Diversion and Fish 
Passage Facility are: 
 

• Matilija Creek at Matilija Hot Springs – located approximately 2,100 feet downstream of 
Matilija Dam – good rating for low to moderate flows – operated by Casitas Municipal Water 
District, formerly a USGS station; 

• North Fork Matilija Creek – located approximately 3,000 feet upstream of its confluence with 
Matilija Creek – good rating for low to moderate flows – operated by the Ventura County 
Watershed District; 

• Robles-Casitas Diversion Canal – located on the diversion canal approximately 1,300 feet 
downstream of the Robles Diversion Dam – trapezoidal channel with a good rating for flows up 
to 600 cfs; 

• Ventura River near Meiners Oaks (VRNMO) – located approximately 540 feet downstream of 
the Robles Diversion Dam – concrete weir section – good rating to 70 cfs, use of equations 
above 70 cfs with poor ratings above 1000 cfs (no verifications at higher flows). 

 
The information gathered from each of these locations have been reduced to the daily reporting of flows 
in the form of cubic-feet per second-day (cfsd).  The spreadsheets are in Appendix I, entitled “Ventura 
River Flow Assessment for the Robles Fish Passage Facility – Winter 2005”. 
  
The spreadsheets also provide the data for the elevation of water level driving flows through the fish 
ladder and the diversion canal.  The flows down the fish ladder were primarily represented by the flow 
measurements at the Ventura River near Meiners Oaks (VRNMO) weir.  The instrumentation in the fish 
ladder channel was not operable for a portion of this period and it was recognized that the fish ladder 
instrumentation was not accurate at the 30 cfs flow setting.  In July 2005, the District had the 
construction contractor reposition the flow sensors to accurately monitor flows in the fish ladder below 
the 30 cfs setting.  Because of this recognized inaccuracy, flow releases from the fish ladder are 
represented by the data collected at the VRNMO weir. 
 
The summations of flow data gathered at each of the primary stream gaging stations provide an 
assessment of the total flow entering and leaving the Robles reach.  A calculation is provided to 
approximate the amount of water that did not move through the facility, but rather was directed to move 
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over the cutoff wall.   There are no monitoring stations directly downstream of the cutoff wall to account 
for this split in flow.  The calculation of the water traveling over the cutoff wall is reasonable, from 
Casitas observations, for the non-storm event flows.  It is recognized that there are differences between 
actual flow and the rating curve flow for the higher flow regime primarily due to the lack of verifying 
field measurements at these higher flow rates.  As noted during each major storm, large flows traveled 
over the cutoff wall during these event that are not reflected by the negative numbers in the calculation.  
It is important to note that during all flow conditions for the winter through the summer of 2005, a 
considerable amount of water did travel over the cutoff wall and into the lower river system without 
being monitored through the Robles Diversion and Fish Passage Facility. 
 
The District implemented the stormflow supplementation release pattern criteria as specified in the 
BA/BO. 
 
3. Costs Associated With The Activity 
 
The BA/BO specified that the District provide the costs that are associated with the activity.  The 
following is a summary of the direct costs incurred by the District during the 2004-05 fiscal year: 
 

• Monitoring: 
  Salaries  $    19,597 
  Equipment  $      4,000
     $    23,597 

• Operations: 
Salaries  $    18,486 
Equipment  $         368

     $    18,854 
• Capital Improvements: 

 Fish Passage Facility 
  Salaries  $     79,551 
  Equipment  $       1,432 
  Outside Contracts $2,463,407 
     $2,544,390 
    Interim Weirs 

Salaries  $              0 
  Equipment  $             68 
  Outside Contracts $      38,700
     $      38,768 
 
4. Assessment Of The Effectiveness To Provide Fish Passage 
 
The facility is in the initial start up phase.  An assessment of the effectiveness cannot be provided at this 
point in time. 
 
5. Recommendations Regarding The Prioritization Of Future Activities 
 
The District is in the initial start up phase of facility operations.  Key elements include: 
 

• Installation of interim weirs below the measurement weir. 
• Damage restoration of the fish guidance panels after the 2005 storm. 
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• Installation of additional trash wall height to prevent debris flow into the facility. 
• Adjustments and alterations to the brush system. 
• Completion and approval of the fisheries monitoring plan. 

 
6. Recommendations On Any Revisions Deemed Necessary To The Operations 
 

A. The District is in the start up phase of the project.  Key recommendation to the operations are 
contained in the attached letter from the District and NOAA dated July 29, 2005, attached to this 
report in Appendix K.  The following understandings in this letter are to be applied to the 
operations of the system: 

 
1) Fish Screen Maintenance.  Casitas will make every reasonable attempt to repair the brush 

system in accordance with the maintenance procedures (BA Section 2.5.3, BO page 15).  If 
the repairs are more extensive or that the debris loading has elevated to above the capacity of 
the brush system, Casitas will (1) perform a fish survey of the river both above and below 
Robles to assess whether or not fish migration is occurring, and (2) if Casitas’ fisheries 
biologist determines that fish are not moving through the passage facility, Casitas will 
remove selected numbers of fish screen panels from the most upstream section of the fish 
passage to provide water for diversions, (3) monitor fish migration at the facility on a daily 
basis during the repair period, (4) reinstall the fish screens if either there are fish migrating 
through the facility or if the fish screens can be returned to operational capacity (either 
mechanical devices are repaired or the level of debris has diminished to operable levels). 

 
2) Revise the BA/BO condition that maintenance work in the forebay “when the channel is dry” 

to an understanding that this work can proceed when the channel is not dry provided that the 
water is diverted around the work and the diversion methods follow the best management 
practices. 

 
3) The five-year trial period will start next season. 

 
4) If the flow entering the fish passage is blocked or significantly reduced because of irregular 

sediment loading in the settling basin of Robles, Casitas can move sediment the minimum 
necessary to restore flows.  Casitas will only move sediment after notifying the agencies of 
the intent to do so.  Surveys for fish in the area will be conducted by Casitas’ Fisheries 
personnel prior to the sediment movement and Best Management Practices will be followed 
to minimize environmental issues. 

 
B. The BA/BO are not specific on the point in time that a determination is to be made regarding a 

recommendation for adjustments in release patterns from the system.  Staff has determined that a 
flow condition assessment will be made during the period of 0800 to 100 hours and the 
adjustment made between 100 to 1200 hours of each day. 

 
C. The District is also planning to implement the Post-construction Performance Evaluation Plan 

(Appendix L) during the Winter 2006.  The ability to perform the system evaluations is 
dependent upon the Ventura River developing desirable flow conditions and the ability to divert 
to Lake Casitas. 
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D. The District recommends a change in the submittal schedule of future draft reports to the Bureau 
of Reclamation to December 1 and February 1 to move the report to the committees for the 
following reasons: 
 

1) Normal water year data is gathered at all stations on October 1 and processed during the 
month of October for all other reporting purposes. 

2) The existing schedule does not allow for time to implement committee recommendations 
prior to the next season. 
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Evaluation of Diversion Operational Criteria 

at the Robles Fish Passage Facility 
 
The District is interested in evaluating the change, if any, to diversions at the Robles Diversion Dam on 
the Ventura River that results from implementing a change of operation from that of the 1959 
Operational Criteria to the operational criteria prescribed in the Robles Fish Passage Facility Biological 
Assessment and Opinion.  The events of 2005 can provide an insight into the level of impact to stored 
water supply in Lake Casitas that results from the change in the operation criteria at Robles Diversion 
Dam. 
 
1. Background 
 
The 2005 winter storms produced large peak flow events and long flow recessions in the upper reaches 
of the Ventura River.  During the 2005 winter, the District operated the Robles Diversion Dam in 
accordance with the BA/BO criteria and collected data as water passed through and around the facility.  
The District did stop diversion operations on March 20th as required by Standard Operating Procedures 
for Lake Casitas reaching the two feet from spill level.  The District did receive permission from the 
Bureau of Reclamation to divert while Lake Casitas was less than 2-feet from spill condition and 
performed the diversion in late May 2005 that move approximately 116 acre-feet of water from Matilija 
Dam to Lake Casitas. 
 
The key questions to answer for the water supply storage side of the equation are: 
 
 Did Lake Casitas storage level recover to a similar or equal level of storage with either 
operational before the onset of the following summer, or the onset of the next drought cycle?  If not, 
what are the calculated differences in storage resulting from the two different operational criteria, the 
1959 Trial Operating Criteria and the BA/BO criteria? 

 Also, what is the difference in storage at Lake Casitas if the water passing over the cutoff was 
available for diversions to Lake Casitas? 
 
In the following evaluations, the data is reviewed to provide answers to these questions. 
 
2. Evaluation Data and Factors
 
There are several ways to evaluate the impacts resulting from operational changes, all depending upon 
the variation of limiting factors applied in each evaluation.  The following evaluations use the data 
gathered during the 2005 winter season, beginning December 1, 2004 and ending June 30, 2005, to 
assess the impact to Lake Casitas water storage.    The constant factors in the evaluation are the actual 
data for diversions at Robles to Lake Casitas, direct inflow to Lake Casitas, precipitation, evaporation, 
releases to the main conveyance system, and stream flow measurements at Matilija Creek at Matilija 
Springs, North Fork Matilija Creek, and Ventura River near Meiners Oaks (measurement weir).   
 
Because the District was operating in accordance with the BA/BO criteria, the operation under the 1959 
Trial Operating Criteria will have to be synthesized in order to perform a comparison.  The other piece 
of data that had to be calculated was the amount of water passing over the cutoff wall.  The cutoff wall is 
not equipped with a flow monitor and therefore must be determined by the addition and subtraction of 
other known flows.  
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The evaluation first established whether there was water available in the system entering the Robles 
forebay, in excess of 20 cfs, that could be diverted and that was otherwise released downstream.  If so, 
this amount of water that could have been diverted is accounted for in the “Divertable Releases” 
column.  The upper limit to the amount of water included in divertable releases is capped by the 500 cfs 
capacity of the diversion canal.  There are several factors that may be attributed to the divertable 
releases, including but not limited to the difference between operational criteria release requirements, 
clogging of fish screens that reduces the diversion transfer efficiency, and/or storm debris interference 
with diversions.  Table 1 presents a monthly summary of the water releases and divertable releases that 
would have otherwise occurred under the 1959 Trial Operating Criteria during the Winter 2005 
conditions.  This evaluation does not include as a divertable release the shift of the river flow to pass 
over the cutoff wall, as it did during the winter of 2005, although the flow over the cutoff wall is 
calculated and presented in Table 1. 
 
Once the divertable releases under the 1959 Trial Operating Criteria conditions for Winter 2005 has 
been determined, Table 1, the divertable releases can applied to determine the change in the Lake 
Casitas storage level with the addition of the divertable releases.  It should be noted that the same 
standard operation procedures is applied in regards to the limit of storage and the requirement to cease 
diversion when Lake Casitas reaches two feet from spill stage.  The initial storage level for this analysis 
was selected as the actual December 1, 2004, storage level of 158,406 acre-feet.  The variable in this 
analysis is the “Adjusted Diversion” based on divertable releases.  The monthly changes to Lake Casitas 
storage are summarized in Table 2.  It is noted that the diversions that occurred during December 2004 
were not under the influence of the BA/BO Criteria, but were partially impacted by the presence of the 
fish screens. 
 
The system flows were further evaluated to include in the previous evaluation the potential to divert 
water that was otherwise allowed to course over the cutoff wall.  The “Adjusted Diversions” is re-
calculated to include water the may have been redirected to the fish passage channel rather than allowed 
to course over the cutoff wall.  The changes to monthly storage are summarized in Table 3. 
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Table 1 - Determination of Monthly Flows under the 1959 Trial Operating Criteria 

The purpose of the folowing spreadsheet is to calculate the diversions that would have occurred if operated under the 
1959 Trial Operating Criteria for Robles Diversion Dam and without the fish passage facility.  The impact of the water 
flowing over the cutoff wall is not considered in this evaluation, but is is noted.

Method of Calculations:
For the period of this evaluation, the hydrologic records from the Ventura River near Meiners Oaks gaging station (VRMO) and the 
Robles Canal gaging station were implemented.  These records provide daily flows in terms of cubic feet per second-day (CFSD).

The divertable flow does not include water that flows over the cutoff wall.

The flow measured at the VRNMO weir (4) is reduced by 20 cfsd, for flows above 20 cfsd, to provide divertable waters (5)
in accordance with the 1959 Trial Operating Criteria.

Column (6) is the difference of the divertable release (5) and the Diversion Canal (3), contributing to equal or less than 500 cfsd
canal diversion.

For period that the cutoff wall flow numbers are negative, the negative value is not a part of the sum and that day is not included in
the total value.  Note that these discounted days were generally during extremely high flow periods, and therefore the estimated
total water passing over the cutoff wall is less than the actual quantity passing over the cutoff wall.

Table does include divertable releases for those months of 2005 that Lake Casitas did acheive a 2-feet from spill stage, note that
allowable diversions were stopped on March 22, 2005 because of the Lake Casitas stage.

In the estimate of water over the cutoff wall, negative values were not included in the monthly summation due to the inaccuracies
of the station equation at the higher flows.

Equations:  if Q vrnmo > 20 cfs, then Qdiv = Qdiv1 + (Qvrnmo -20), if Qdiv < 500 cfs = Qdiv1 + (Qvrnmo -20)
(1) (2) (1)+(2) (3) (4) (3)+(4) (5) (6) ((1)+(2))-((3)+(4))

    Source Stream Daily Flows       Robles Facility Daily Flows Water Release Divertable Estimate of
Matilija Ck North Fork Sum of Diversion VRNMO VRNMO above 20 cfs Releases of Water Over

@ MHS Matilija Ck. Creek Flows Canal Weir + Canal Qvrnmo - 20 500 - Qdiv the Cutoff Wall
(cfsd) (cfsd) (cfsd) (cfsd) (cfsd) (cfsd) (cfsd) (cfsd) (cfsd)

Dec-04 2,755         1,061          3,816            846             3,221       4,067           2,949               742                 360                          

Jan-05 21,694       8,720          30,414          6,527          27,031     33,558         26,411             1,871              3,820                       

Feb-05 14,044       3,240          17,284          4,697          17,487     22,184         16,927             885                 2,238                       

Mar-05 6,021         1,324          7,345            2,306          1,913       4,219           1,293               1,293              3,126                       

Apr-05 2,597         627             3,275            0 1,848       1,848           1,248               1,248              1,427                       

May-05 1,614         477             2,091            59               1,128       1,187           508                  508                 904                          

Jun-05 963            251             1,214            0 624          624              149                  149                 590                          

Totals 49,688       15,700        65,439          14,435        53,252     67,687         49,485             6,696              12,465                     
Description of Measurement Stations:
(1) Matilija Creek at Matilija Hot Springs.  Casitas MWD Station.  Well rated channel located approx. 2,100 feet D/S of Matilija Dam.
(2) North Fork Matilija Creek.  Data recorded and furnished by the Ventura County Watershed Protection District. 
(3) Robles-Casitas Diversion Canal.  Casitas MWD.  Trapezoidal concrete channel at bridge located approx. 1,300 feet D/S of Robles 
      Diversion Dam.  Well rated section.
(4) Ventura River near Meiners Oaks (VRNMO) Weir.  Casitas MWD.  Concrete hardened stream section rated well to 72 cfs.  Flow
      ratings above 72 cfs are based on a channel formula equation that is noted to be inaaccurate and unverified at high flows.



Table 2 - Changes to Lake Casitas Storage Resulting from Operational Criteria Differences based on Daily
Data and Operational Limits

Assuming that the divertable releases were available to divert to Lake Casitas and given the conditions that occurred between 
December 2004 and April 2005, would Lake Casitas filled earlier or perhaps spilled?  

Using actual data for precipitation, evaporation, direct inflow, diversions, and water to the pipe system, the change in storage for each  
month is calculated and added to the previous month's beginning storage.  No divertable releases for December 2004.

A Casitas Dam spill condition occurs at a Lake Casitas storage of 254,000 acre-feet.  At a Lake Casitas storage of 248,616 acre-feet,   
and Lake Casitas stage of two feet below spill, the Standard Operating Procedures for Robles Diverfsion Dam is to stop diversions 
from the Ventura River to Lake Casitas.

Summary data from evaluation of daily sequences.

Lake Casitas Lake Casitas Monthly Lake Casitas Storage
Inflow Releases Change on First Day of Month 

Month          Actual Diversion            Divertable Adjusted Actual Actual Actual Actual in
          to Lake Casitas            Releases Diversions Direct Precip Evap To System Spill Storage ADJUSTED ACTUAL

(cfsd) (AF) (cfsd) (AF) (AF) (AF) (AF) (AF) (AF) (AF) (AF) (AF) (AF)

Dec-05 846          1,675               0 0 1,675           7,275       1,829    134     1,071       0 9,574       158,406              158,406      

Jan-05 6,537       12,943             1,871     3,705              16,648         32,445     3,664    141     808          0 51,808     167,980              167,980      

Feb-05 4,697       9,300               885        1,752              11,052         15,541     2,131    197     642          0 27,885     219,788              216,222      

Mar-05 2,306       4,566               1,293     2,560              1911 4,063       1,024    523     664          0 5,810       247,674              242,227      

Apr-05 0 0 1,248     2,471              0 1,094       186       838     1,166       0 (724)         253,484              250,514      

May-05 0 0 524        1,038              0 724          338       870     1,377       0 (1,185)      252,760              249,974      

Jun-05 0 0 149 295               0 357        0 971     1,905     0 (2,519)    251,575            248,621    

Totals 14,386     28,484             5,970     11,821          31,286       61,499   9,172  3,674  7,633     0 90,649   
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Table 3 - Changes to Lake Casitas Storage Resulting from Release Requirement Differences

and Water Passing Over the Cutoff Wall

The "Adjusted Diversion" is a combination of diverable releases that is a result of the change from the 1959 Operational 
Criteria to that of the BA/BO operational criteria and also includes divertable waters that were otherwise allowed to 
course over the cutoff wall.

Assuming that the "Adjusted Diversion" was available to divert to Lake Casitas and given the conditions that occurred 
between December 2004 and April 2005,would Lake Casitas filled earlier or perhaps spilled?  

Using actual data for precipitation, evaporation, direct inflow, diversions, and water to the pipe system, the change in
storage for  each month is calculated and added to the previous month's beginning storage.

A Casitas Dam spill condition occurs at a Lake Casitas storage of 254,000 acre-feet.  At a Lake Casitas storage of
248,616 acre-ft Lake Casitas stage is two feet below spill, the Standard Operating Procedures for Robles Diverfsion Dam
is to stop diversions from the Ventura River to Lake Casitas.

Summary data from evaluation of daily sequences.

Lake Casitas Lake Casitas Monthly   Lake Casitas Storage
Inflow Releases Change   on First Day of Month 

Month Adjusted Actual Actual Actual Actual in
Diversion Direct Precip Evap To System Spill Storage ADJUSTED ACTUAL

(AF) (AF) (AF) (AF) (AF) (AF) (AF) (AF) (AF)

Dec-04 1,675 7,275 1,829 134 1,071 0 9,574 158,406 158,406

Jan-05 20,588 32,445 3,664 141 808 0 55,748 167,980 167,980

Feb-05 10,239 15,541 2,131 197 642 0 27,072 223,728 216,222

Mar-05 0 4,063 1,024 523 664 141 3,758 250,800 242,227

Apr-05 0 1,094 186 838 1,166 198 -922 254,558 250,514

May-05 0 724 169 870 1,376 0 -1,353 253,636 249,974

Jun-05 0 357 0 971 1,905 0 -2,519 252,285 248,621

Totals 30,827      54,224       7,174            3,540            6,561            339               81,784           
 
 
3. Evaluation Summary 
 
The analysis of the daily trends shows that with the application of the divertable releases, Lake Casitas 
would have reached the two-foot from spill stage earlier than the lake actually achieved in winter 2005.  If 
Lake Casitas had reached the two-foot from spill mark on March 6, 2005, as may have occurred under the 
1959 Trial Operating Criteria (TOC), the direct inflow to Lake Casitas during the remaining spring period 
would likely not have resulted in a spill condition at Casitas Dam and there would not have been the 
diversion opportunities during late March that otherwise did occur by reaching the 2-foot from spill mark 
on March 22, 2005.  The filling of Lake Casitas earlier in the season and not having storage for later 
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diversion opportunities is illustrated in Table 4 by the different operation criteria being applied to 
diversions at Robles Diversion Dam and Fish Passage Facility.  The addition of water by applying 1959 
TOC and/or cutoff wall flow being applied to the diversions opportunities lessens later diversion 
opportunities, but because of the earlier fill, may have resulted in a spill condition at Casitas Dam.  The 
lake fills earlier and actually lessens diversions later in the winter season, the net result is less diversion 
occurring at Robles. 
 
Table 4 – Comparison of Lake Casitas Recovery under Different Operational Criteria 

Condition 2005 BA/BO 
Operation 

1959 TOC 
Operation 

1959 TOC Ops 
plus Cutoff Wall 

Date to Achieve 2-feet from Spill 
Condition at Lake Casitas 
 

 
March 20 

 
March 6 

 
February 25 

Date of Maximum Storage at 
Lake Casitas 
 

 
April 5 

 
April 11 

 
March 29 

Maximum Storage Achieved at 
Lake Casitas (acre-feet) 
 

 
250,519 

 
252,584 

 
254,480 

Lake Casitas Storage on June 30 
(acre-feet) 
 

 
246,208 

 
249,349 

 
249,933 

Ventura River Diversions to Lake Casitas 
(acre-feet) 
 

 
28,484 

 
31,579 

 
30,827 

 
As the Ventura River system entered into the late spring of the year, it is noted that the stream flow in the 
upper section of Ventura River and the direct inflow into Lake Casitas recede appreciably, water use and 
evaporation from Lake Casitas begins to increase, and the result is a decline in the lake storage into the 
summer and fall months.  The Lake then begins to enter into the next drought cycle. 
 
4. Conclusion 
 
The winter 2005 brought heavy rainfall and runoff into the Ventura River system, Lake Casitas storage 
recovered to near full stage under the BA/BO operating criteria for the Robles Diversion and Fish Passage 
Facility, and large quantities of water were released downstream of Robles Diversion Dam in accordance 
with the BA/BO requirements.  The BA/BO criteria does result in a change in the rate of storage recovery 
in Lake Casitas from the rate of recovery that would have occurred under the 1959 Trial Operating Criteria.  
Changes in river flow patterns, i.e., the breaching of the Robles cutoff wall can add to the impact on water 
supplies.  The other event that influenced the diversion numbers in each operational scenario was the 
achieving a storage level at Lake Casitas that stopped diversions.



 
Appendix A 

 
Riverwatcher Data 

 
 
 
Figure 1: Summary Table  
 
Total Hits Upstream Hits Downstream Hits 
269 159 110 
Avg Length (cm) Avg Length (cm) Avg Length (cm) 
40 43 38 
Avg depth (mm) Avg depth (mm) Avg depth (mm) 
67 71 60 
Number of fish Number of fish Number of fish 
1 1 0 
Number of trout Number of trout Number of trout 
0.0 0.0 0.0 
 
 
 
Figure 2: Images generated from Riverwatcher of fish counted traveling 
upstream through the Riverwatcher on April 20, 2005 
 

 

 
image #4 of fish counted    image #5 of fish counted 
 

 
Silhouette #1 of fish counted 
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Silhouette #2 of fish counted 
 

 
Silhouette #1 and #2 of fish counted 
 
Figure 3:  Example of images generated by the Riverwatcher of non-fish 
traveling upstream through the Riverwatcher on 4/21/05. 
 

 
4/21/05 - non fish – silhouette #1 and #2 
 

 
4/21/05- non-fish – silhouette #1 
 

 
5/21/05 – non-fish – silhouette #2 
 

 A-2



 
4/21/05 non-fish – image from Riverwatcher camera (note: nothing in photo) 
 
Figure 4: Various images of algae and debris generated by the 
Riverwatcher. 
 

 
5/3/05 0925 #110 – Image of object passing upstream (no object is seen passing through in photo) through 
Riverwater – correlating silhouette below – In addition, an example of debris, which clogs the 
Riverwatcher and shroud.  
 

 
5/3/05 0925 #110 – Silhouette #1 and #2 of object passing upstream through Riverwatcher – correlating 
image above. 
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4/29/05 1007 #74 - Image of object passing upstream (object is not seen, i.e. false count) through 
Riverwater – correlating silhouette below – In addition, an example of debris, which clogs the 
Riverwatcher and shroud. 
 

 
4/29/05 1007 #74 - Silhouette #1 and #2 of object passing upstream through Riverwatcher – correlating 
image above. 
 
 

 
5/3/05 1017 #118 – Example of image generated from Riverwatcher, in which the camera is completely 
covered by algae. 
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Appendix B 
 

Estuary Monitoring 
 
 
 
 
Figure 1: Summary table of data collected from Ventura River Estuary monitoring in 2005. 
 

  High Tide Low Tide Turbidity 
(ntu) 

DO 
(mg/L) 

Temp. 
(°C) Notes Initials 

Date          Time

Breeched 
Y/N 

 
 Time Height Time Height  

1-14 1435 Y 1150 5.1 1849 -0.2   13.5 High flows – very turbid MG 

1-19 0930 Y 0501 5.2 1251 0.3    High flows – water clearing up MG 

1-20          1300 Y 0549 5.3 1336 -0.1 13.5 High flows – water turbid – high surf- fish 
must travel over shallow riffle to get to sea MG 

1-21 1400 Y 0632 5.2 1413 -0.4    “                         “ MG 

1-25 1030 Y 0849 5.9 1610 -0.7    Small waves entering estuary MG 

1-31           1030 Y 1234 3.3 0716 1.9 MG 

2-1          1300 Y 1410 2.6 0851 1.6 13.4 Still good flow into ocean – small waves 
entering estuary MG 

2-4 1530 Y 1938 3.2 1244 -0.5   15.8 Good flow into ocean MG 

2-11          1200 Y 1044 5.5 1723 -.04 13.4 Very good connection – waves entering 
estuary MG 

2-17           1300 Y 1951 3.1 1234 0.3 13.4 MG 

2-28 1300 Y 1133 3.6 1721 1.27    Small waves entering estuary MG 

3/14           1230 Y 1216 3.2 1727 1.7 MG 

3/21           1100 Y 0637 4.8 1342 -0.3 MG 

3/28           1300 Y 1052 3.7 1618 1.35 MG 

3/31           1200 Y 0810 .7 MG 

5/25        1330 Y 1228 3.3 1635 2.4 14.1 21.8 Estuary opening shifted to north side AC 
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Appendix C 
 

Fish Attraction 
 
 
Figure 1: Summary table of data collected by bank and snorkel surveys in 
2005 

Date Start 
Time 

End 
Time Type Location Species Quantity Length Notes 

1/14/05 1500 1515 Bank 
Measurement 
Weir to 100 ft 
downstream 

- - - No fish Observed – 
low visibility - <1ft 

1/14/05 1530 1545 Bank Fish Passage 
Entrance Pool - - - No fish Observed – 

low visibility - <1ft 

1/18/05 1400 1415 Bank 
Measurement 
Weir to 100 ft 
downstream 

- - - No fish observed – 
low visibility - <2 ft 

1/18/05 1430 1445 Bank Fish Passage 
Entrance Pool - - - 

No fish observed – 
low visibility – hard 

to see into pool 

1/18/05 1515 1545 Bank 
Timber Cut-off 
wall to 500 ft 
downstream 

- - - 
No fish observed – 

high flow going over 
wall 

1/19/05 1400 1445 Bank 

Fish Passage 
Entrance Pool to 

0.25 miles 
downstream 

- - - 

No fish observed – 
visibility <1 ft – 

could see bottom in 
riffles but not pools 

1/19/05 1500 1545 Bank 

Timber cut-off 
wall to 0.25 

miles 
downstream 

- - - 

No fish observed – 
visibility <2 ft – 
clearer in this 

channel 

1/19/05 1600 1615 Bank Fish Passage 
Entrance Pool - - - No fish observed – 

hard to see into pool 

1/20/05 1300 1315 Bank Fish Passage 
Entrance Pool - - - 

No fish observed – 
can’t see bottom of 

the pool 

1/20/05 1345 1430 Bank 

From Will’s 
Canyon to just 
downstream of 

first major 
potential 

impediment 

- - - 

No fish observed – 
can see into 

riffles/shallow 
water – still hard to 

see into pools 

1/20/05 1430 1445 Bank 

Big pool just 
downstream of 
first potential 
impediment 

- - - 

No fish observed – 
could not see into 
pool – maybe 1 – 2 

feet 

1/20/05 1500 1515 Bank 

Small pool just 
downstream of 
first potential 
impediment 

- - - No fish observed – 
hard to see into pool 

2/17/05 1345 1400 Bank 
Measurement 
Weir to 100 ft 
downstream 

- - - No fish observed 
 

2/17/05 1415 1430 Bank Fish Passage 
Entrance Pool - - - No fish observed 

3/14/05 1315 1330 Snorkel 

Rip/Rap pool – 
1mile 

downstream of 
robles 

- - - 

No fish observed – 
could see bottom 
but hard to see 
bank to bank 

3/14/05 1530 1545 Snorkel Fish Passage 
Entrance Pool - - - 

No fish observed – 
shadows and bright 
light made it hard 
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to see at times 

3/21/05 1445 1500 Bank 
Measurement 
Weir to 100 ft 
downstream 

- - - 

No fish observed – 
good visibility – 

could see bottom of 
pool and riffle 

3/21/05 1515 1530 Bank Fish Passage 
Entrance Pool - - - 

No fish observed – 
good visibility – 

hard to see bottom 
of pool – but overall 
could see good into 

pool 

3/31/05 1030 1045 Bank 
1st pool 

upstream of 150 
bride 

- - - 

No fish observed – 
good water visibility 
– hard to see bottom 
of pool – clearly see 

bottom of riffles 
 

3/31/05 1100 1115 Bank 
2nd pool 

upstream of 150 
bridge 

- - - 

No fish observed – 
good water visibility 
– hard to see bottom 
of pool – clearly see 

bottom of riffles 

3/31/05 1130 1145 Bank 
3rd pool 

upstream of 150 
bridge 

- - - 

No fish observed – 
good water visibility 
– hard to see bottom 
of pool – clearly see 

bottom of riffles 

5/16/05 1500 1515 Bank 
Measurement 
Weir to 100 ft 
downstream 

- - - No fish observed 

5/17/05 1030 1050 Snorkel Fish Passage 
Entrance Pool - - - 

No trout observed – 
small fish observed 

– could not 
positively ID 

Probably chub – 
stickleback - 
mosquito fish 

5/17/05 1130 1200 Snorkel 
Pool above 

diversion gates 
 

- - - 

No trout observed - 
small fish observed 

– could not 
positively ID 

Probably chub – 
stickleback - 
mosquito fish 
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Appendix D 
 

Potential Impediments 2004 
 
 
Figure 1: Potential Impediment Locations From Robles to Highway 150 Bridge From February/March 2004 Survey 
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Figure 2: Potential Impediment Locations From Highway 150 Bridge to Casitas Springs From February/March 2004 Survey 
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Figure 3: Potential Impediment Locations From Casitas Springs to Foster Park From February/March 2004 Survey 
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Figure 4: Transect Data Gathered in February/March 2004 of Potential Impediments 
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Transect #1 (1.0 miles downstream of Robles Diversion) 3-3-04
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Transect #2 (1.3 miles downstream of Robles Diversion)  3-3-04
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Transect #4 (1.35 miles downstream of Robles Diversion)  3-3-04
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Transect #5 (1.6 miles Downstream of Robles Diversion) 3-3-04
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Transect #6 (1.6 miles downstream of robles diversion) 3-3-04
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Transcect #7 (1.45 miles downstream of Robles Diversion) 3-3-04
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Transect #8 (0.05 miles upstream of Santa Anna Bridge) 3-3-04
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Transect #9 (0.05 miles upstream of Santa Anna Bridge) 3-3-04
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transect #10 (0.05 miles downstream of Santa Anna Bridge) 3-3-04
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Transect #11 (0.05 miles downstream of Santa Anna Bridge 3-3-04
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Transect #1 (0.15 miles downstream of HWY 150 Bridge) 3-4-04
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Transect #2 (0.2 miles downstream of Hwy 150 Bridge) 3-4-04
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Transect #3 (0.3 miles downstream of Hwy 150 Bridge) 3-4-04
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Transect #4 (0.7 miles downstream of Hwy 150 Bridge) 3-4-04
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Transect #5 (0.9 miles downstream of Hwy 150 Bridge) 3-4-04
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Transect #6 (1.0 miles downstream of Hwy 150 bridge) 3-4-05
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Transect #7 (1.1 miles downstream of Hwy 150 Bridge) 3-4-04
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Transect #8 (0.3 miles upstream of Santa Anna Blvd Bridge) 3-4-04
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Appendix E 
 

Potential Impediments 2005 
 
Figure 1: Potential Impediment Locations from Robles Fish Passage to Highway 150 Bridge from February 2005 Pre-Survey 
 
Potential Impediment  W N Potential Impediment  W N 
1 119 17 31.29 34 27 25.86 8/9 119 17 56.95 34 26 19.58 
2 119 17 33.81 34 27 17.27 10 119 17 59.67 34 26 11.74 
3 119 17 37.09 34 27 01.52 11 119 17 59.93 34 25 59.98 
4 119 17 40.56 34 26 55.46 12 119 18 00.80 34 25 54.96 
5  119 17 46.09 34 26 41.73 13A 119 18 00.56 34 25 46.12  
6 119 17 46.47 34 26 35.87 13B 119 17 59.05 34 25 38.85 
7 119 17 50.57 34 26 31.31 14/15 119 18 07.30 34 25 34.20 
   16 119 18 08.01 34 25 31.77 
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Figure 2: Potential Impediment Locations From Highway 150 Bridge to Santa Ana Blvd Bridge from February 2005 Pre-Survey 
 

Potential Impediment  E N Potential Impediment  E N 
17 119 18 08.33 34 25 26.73 23 119 17 59.58 34 24 43.91 
18 119 18 07.92 34 25 56.65 24 119 18 04.46 34 24 36.82 
19 119 18 03.40 34 25 19.41 25 119 18 08.73 34 24 23.93 
20 119 18 03.63 34 25 16.60 26a 119 18 11.07 34 24 20.14 
21 119 18 01.70 34 24 36.65 26b 119 18 18.23 34 24 14.00 
22  119 17 59.95 34 24 49.60 27 119 18 19.49 34 24 11.64 
   28 119 18 19.84 34 24 09.56 
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Figure 3: Potential Impediment Locations From Robles Fish Passage To HWY 150 Bridge From May 2005 Pre-Survey 
 
Potential Impediment W N 
Mark 1 119 17 31.2 34 27 24.4 
Mark 2 119 17 33.8 34 27 17.1 
Mark 3 119 17 34.5 34 27 04.8 
Mark 4 119 17 43.6 34 26 48.9 
Mark 5 119 17 42.9 34 26 46.0 
Mark 6 119 18 00.6 34 26 04.6 
Mark 17 119 17 45.2 34 26 43.2 
Mark 7 119 18 01.0 34 25 47.8 
Mark 18 119 18 02.4 34 25 37.5 
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Figure 4: Potential Impediment Locations From HWY 150 Bridge to Casitas Spring From May 2005 Pre-Survey 
 
 
Potential Impediment W N 
Mark 9 119 18 03.1 34 25 06.3 
Mark 10 119 18 03.0 34 24 56.5 
Mark 11 119 18 08.6 34 24 41.2 
Mark 12 119 18 06.0 34 24 33.3 
Mark 13 119 18 33.4 34 23 46.9 
Mark 14 119 18 33.5 34 23 35.3 
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Figure 5: Potential Impediment Locations From Casitas Spring To Foster Park From May 2005 Pre-Survey 
 
 
Potential Impediment W N 
Mark 15 119 18 38.3 34 23 17.9 
Mark 16 119 18 42.0 34 23 14.3 
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Figure 6: Combined Potential Impediments Surveys from February 2005 and May 2005 
 
 
 

 
From Robles to Highway 150 Bridge 
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From Highway 150 Bridge to Santa Ana Blvd Bridge 
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Figure 7: Transect Data and Photograph of Mark 5 from May 2005 Survey 
 
Figure 7.1: Transect data taken on 6/7/05 includes distances and depths with head pin and wet edge 
location. 
 
 Distance Depth          
RHP 0 0 32 0.4 46 0.25 60 0.2
RWE 23.6 0.28 34 0.59 48 0.15 62 0.13
 24 0.26 36 0.77 50 0.1 64 0.12
 26 0.15 38 0.36 52 0.3 66 0.05
 28 0 40 0.32 54 0.05LWE 66.3 0
 30 0.16 42 0 56 0.12LHP 70 
   44 0.2 58 0.33
 
 
 
 
 
Figure 7.2: Graph of transect data collected on 6/7/05 for Mark 5 

Mark 5 - W 119 17 42.9 N 34 26 46.0
Flow at site : 3.5 cfs

Flow at Robles: 47 cfs
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Figure 7.3: Photo of Mark 5 looking upstream, approximate transect location is marked in 
red. 
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Figure 8: Transect Data and Photograph of Mark 6 from May 2005 Survey 
 
Figure 8.1: Transect data taken on 6/14/05 includes distances and depths with head pin 
and wet edge location. 
 Distance Depth          
RHP 0 0 66 0.16 106 0 146 0
RWE 31.2 0 68 0 108 0 148 0
 32 0 70 0 110 0 150 0
 34 0.05 72 0.18 112 0 152 0
 36 0.32 74 0.1 114 0 154 0
 38 0.44 76 0.29 116 0 156 0
 40 0 78 0.18 118 0 158 0
 42 0.25 80 0.44 120 0.41 160 0
 44 0.53 82 0.35 122 0.04 162 0
 46 0 84 0.25 124 0.31 164 0
 48 0.14 86 0.56 126 0.5 166 0
 50 0.35 88 0.1 128 0.51 168 0
 52 0.36 90 0 130 0 170 0
 54 0.77 92 0.22 132 0.12 172 0.09
 56 0.52 94 0.25 134 0.48 174 0.18
 58 0 96 0 136 0.39LWE 176 0.16
 60 0 98 0.3 138 0.63LHP 209.2 
 62 0 100 0 140 0.2
 64 0 102 0 142 0
  104 0 144 0
 
Figure 8.2: Graph of transect data collected on 6/14/05 for Mark 6 

Mark 6 - W 119 18 00.6 N 34 26 04.6
Flow at site: 8.2cfs

Flow at Robles: 33cfs
 6/14/05  
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Figure 8.3: Photo of Mark 6 looking upstream, approximate transect location is marked in 
red. 
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Figure 9: Transect Data and Photograph of Mark 9 from May 2005 Survey 
Figure 9.1: Transect data taken on 6/17/05 includes distances and depths with head pin 
and wet edge location. 
 Distance Depth          
LHP 0 0 88 0 136 0 
LWE 44 0 90 0 138 0 184 0
 46 0 92 0 140 0 186 0
 48 0.11 94 0 142 0 188 0
 50 0.1 96 0 144 0 190 0.35
 52 0 98 0 146 0 192 0.31
 54 0 100 0 148 0 194 0.37
 56 0.25 102 0 150 0 196 0
 58 0.19 104 0.24 152 0 198 0
 60 0.21 106 0 154 0 200 0
 62 0.68 108 0.3 156 0 202 0
 64 0.17 110 0 158 0 204 0
 66 0.04 112 0.05 160 0 206 0.02
 68 0.15 114 0 162 0 208 0.28
 70 0.25 116 0.3 164 0 210 0.39
 72 0 118 0 166 0 212 0.54
 74 0.4 120 0 168 0 214 0.67
 76 0.44 122 0 170 0 216 0.6
 78 0.21 124 0 172 0 218 0.55
 80 0.12 126 0 174 0 220 0.06
 82 0 128 0 176 0 222 0.14
 84 0 130 0 178 0RWE 223 0
 86 0 132 0 180 0RHP 317.5 
  134 0 182 0
 
Figure 9.2: Graph of transect data collected on 6/17/05 for Mark 9 

Mark 9 - W 119 18 03.1 N 34 25 06.3 
Flow at site: 14.4cfs

Flow at Robles: 35cfs
 6/17/05 
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Figure 9.3: Photo of Mark 9 looking downstream, approximate transect location is 
marked in red. 
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Figure 10: Transect Data and Photograph of Mark 10 from May 2005 Survey 
 
Figure 10.1: Transect data taken on 6/17/05 includes distances and depths with head pin 
and wet edge location. 
 Distance Depth          
LHP 0 0 38 0.27 68 0 98 0.94
LWE 13 0.25 40 0.13 70 0 100 0.2
 14 0 42 0.09 72 0.27 102 0
 16 0 44 0.08 74 0 104 0.58
 18 0.55 46 0.43 76 0.03 106 0
 20 0.44 48 0 78 0 108 0
 22 0.51 50 0 80 0 110 0
 24 0 52 0.76 82 0 112 0
 26 0.32 54 0 84 0 114 0
 28 0.28 56 0 86 0 116 0.5
 30 0 58 0.37 88 0.37 118 0.2
 32 0.1 60 0 90 0RWE 120 0
 34 0.73 62 0 92 0.25RHP 140 0
 36 0.36 64 0 94 0.08
  66 0.38 96 0.4
 
 
Figure 10.2: Graph of transect data collected on 6/17/05 for Mark 10 

Mark 10 - W 119 18  03.0 N 34 24 56.5
Flow at site: 14.4 cfs

Flow at Robles: 35 cfs
6/17/05
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Figure 10.3: Photo of Mark 10 looking upstream, approximate transect location is marked 
in red. 
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Figure 11: Transect Data and Photograph of Mark 12 from May 2005 Survey 
 
Figure 11.1: Transect data taken on 5/26/05 includes distances and depths with head pin 
and wet edge location. 
 
 Distance Depth          
R HP 0 0 42 0.62 78 0.42 112 0.69
RWE 10 0.1 44 0 80 0.8 114 0.38
 12 0.6 46 0 82 0.58 116 0.71
 14 0.78 48 0.3 84 0.67 118 0.62
 18 0.34 50 0 86 0.52 120 0.3
 20 0.7 52 0 88 0.8 122 0.65
 22 0.58 56 0 90 0.64 124 0.45
 24 0 58 0 92 0.6 126 0.46
 26 0 60 0 94 0.64 128 0.37
 28 0 62 0 96 0.31 130 0.48
 30 0 64 0 98 0.49 132 0.65
 32 0.1 66 0 100 0 134 0.4
 34 0.05 68 0.02 102 0.05LWE 136 0
 36 0.37 70 0.1 104 0.28 138 0
 38 0 72 0.05 106 0.44 140 0
 40 0.62 74 0.3 108 0L HP 145.8 0
  76 0.2 110 0.53
 
Figure 11.2: Graph of transect data collected on 5/26/05 for Mark 12 

Mark 12 - W 119 18 06.0 E 34 24 33.3
Flow at site: 34cfs
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Figure 11.3: Photo of Mark 12 looking upstream, approximate transect location is marked 
in red. 
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Figure 12: Transect Data and Photograph of Mark 13 from May 2005 Survey 
 
Figure 12.1: Transect data taken on 6/20/05 includes distances and depths with head pin 
and wet edge location. 
 Distance Depth          
RHP 0 0 66 0.12 98 0 130 0
 30 0 68 0.42 100 0 132 0
 40 0 70 0.05 102 0 134 0
RWE 42 0 72 0 104 0.18 136 0.26
 44 0.12 74 0.15 106 0.15 138 0.14
 46 0 76 0 108 0.16 140 0.19
 48 0 78 0.06 110 0 142 0
 50 0.13 80 0 112 0.04 144 0
 52 0 82 0 114 0 146 0.18
 54 0.37 84 0 116 0.05 148 0.13
 56 0 86 0.13 118 0.21 150 0.29
 58 0.43 88 0.15 120 0.34 152 0.14
 60 0 90 0.35 122 0LWE 153 0
 62 0 92 0.07 124 0LHP 155.6 0
 64 0.13 94 0 126 0
  96 0 128 0.2
 
Figure 12.2: Graph of transect data collected on 6/20/05 for Mark 13 
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Figure 12.3: Photo of Mark 13 looking downstream, approximate transect location is 
marked in red. 
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Figure 13: Transect Data and Photograph of Mark 17 from May 2005 Survey 
 
Figure 13.1: Transect data taken on 6/13/05 includes distances and depths with head pin 
and wet edge location. 
 
 Distance Depth          
RHP 0 0 49 0.52 79 0.6 109 0
RWE 23 0 51 0 81 0.29 111 0
 25 0 53 0.19 83 0.55 113 0
 27 0.42 55 0.22 85 0 115 0.17
 29 0.39 57 0.7 87 0 117 0.25
 31 0.38 59 0.89 89 0 119 0
 33 0.29 61 0 91 0 121 0.21
 35 0.55 63 0.5 93 0 123 0
 37 0.59 65 0 95 0.17 125 0.2
 39 0.43 67 0 97 0 127 0.09
 41 0.66 69 0.28 99 0.29 129 0.08
 43 0.13 71 0 101 0.4 131 0.08
 45 0.23 73 0 103 0LWE 133 0
 47 0.29 75 0.14 105 0.01LHP 149.35 0
  77 0.52 107 0
 
Figure 13.2: Graph of transect data collected on 6/13/05 for Mark 17 

Mark 17 - W 119 17 45.2 N 34 26 43.2
Flow at site: 12cfs

Flow at Robles: 42 cfs
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Figure 13.3: Photo of Mark 17 looking downstream, approximate transect location is 
marked in red. 
 

 

   E-21 



Figure 14: Transect Data and Photograph of Mark 18 from May 2005 Survey 
 
Figure 1: Transect data taken on 6/14/05 includes distances and depths with head pin and 
wet edge location. 
 
 Distance Depth          
LHP 0 0 80 0.56 96 0.28 112 0.2
LWE 69.2 0 82 0.14 98 0.12 114 0.25
 70 0.05 84 0.55 100 0.25 116 0.29
 72 0 86 0.23 102 0.22 118 0.36
 74 0.2 88 0.05 104 0.13RWE 120 0
 76 0 90 0 106 0RHP 142 0
 78 0.51 92 0 108 0
 
Figure 2: Graph of transect data collected on 6/14/05 for Mark 18 
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Figure 3: Photo of Mark 12 looking upstream, approximate transect location is marked in 
red. 
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Appendix F 
 

Temperature Data 
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Appendix G 
 

Water Quality Data 
 

 
Figure 1: Summary table of results from water quality samples collect in 2005 

 
Date Location Time Temp (Co) DO (mg/L) Turbidity (ntu)  
1/22/05 NF Matilija creek     
1/26/05 Matilija Caynon Rd. 1300 12.7   
1/28/05 150 Bridge 1200 13.7   
1/31/05 150 Brgide 1400 14.2   
2/10/05 150 Bridge 0930 13.3   
5/17/05 NF Matilija  creek 1530 17.8   
5/18/05 Robles 1130 18.2 8.87 0.67 
5/23/05 Foster Park 1515 24.0 9.01  
5/23/05 Santa Ana Bridge 1445 24.0 9.16  
5/23/05 150 Bridge 1415 19.7 9.4  
6/6/05 Foster Park 1500 23.3 9.45 1.33 
6/6/05 150 Bridge 1445 22.9 8.57  
6/6/05 Robles 1400 22.3 8.52 0.52 
6/16/05 Foster Park 1500 22.0 8.7  
6/16/05 Santa Ana Bridge 1430 20.7 8.36  
6/16/05 150 Bridge 1400 18.9 8.46 0.75 
6/23/05 Foster Park 1145 21.3 9.63 0.53 
6/23/05 Santa Ana Bridge 1200 24.3 8.89  
6/23/05 150 Bridge 1215 20.3 9.83  
6/23/05 Robles 1230 22.5 9.35 0.42 
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Appendix H 

 
Trout Sightings 

 
Figure 1: Summary table of trout observed at the Robles Fish Passage Facility in 2005 
 

Date/Time Location Quantity Est. Size (in) 
5/10/05 1200 Upstream of diversion near diversion gates 2 8-10 

5/10/05 1500 Upstream of fish passage gate near 
downstream end of fish screens 1 8-10 

5/13/05 1200 
2 fish in fish passage entrance pool, 2 fish in 
Robles forebay near fish screens, 1 upstream 

of diversion near diversion gates 
5 8-10 

5/13/05 1300 Upstream of diversion near timber debris 
fence 2 8-10 

5/17/05 Upstream of fish passage gate near 
downstream end of fish screens 2 8-10 

5/18/05 1100 In Robles forebay near low flow fish exit 2 8-10 
 
 
Figure 2: Photos of trout observed in the  Robles Fish Passage Facility diversion channel on 
5/10/05. 
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Ventura River Flow Assessment for the Robles Fish Passage Facility
 Winter 2005

CASITAS MUNICIPAL WATER DISTRICT
Monthly Summary of Flow Data

(1) (2) (1)+(2) (3) (4) (3)+(4) ((1)+(2))-((3)+(4))
Source Stream Daily Flows Robles Facility Daily Flows

Matilija Creek @ North Fork Sum of Creek Diversion VRNMO Sum VRNMO & Estimate of Water
Month-Year Matilija Hot Sprg Matilija Ck. Flows Canal Weir Canal Diversion Over the Cutoff Wall

(cfsd) (cfsd) (cfsd) (cfsd) (cfsd) (cfsd) (cfsd)

Dec-04 2,755 1,061 3,816 846 3,221 4,067 360

Jan-05 21,694 8,720 30,414 6,527 27,031 33,558 3,820

Feb-05 14,044 3,240 17,284 4,697 17,487 22,184 2,238

Mar-05 6,021 1,324 7,345 2,306 1,913 4,219 3,126

Apr-05 2,597 627 3,275 0 1,848 1,848 1,427

May-05 1,614 477 2,091 59 1,128 1,187 904

Jun-05 963 251 1,214 0 624 624 590

Total (CFSD) 49,688 15,700 65,439 14,435 53,252 67,687 12,465

Total (Acre-feet) 98,382 31,085 129,569 28,581 105,439 134,020 24,681

Station Information:
(1)  Matilija Creek at Matilija Hot Springs.  Casitas MWD (previously USGS station).  Well rated channel located approx. 2,100
      feet D/S of Matilija Dam.
(2) North Fork Matilija Creek.  Data recorded and furnished by the Ventura County Watershed Protection District. 
(3) Robles-Casitas Diversion Canal.  Casitas MWD.  Trapezoidal concrete channel at bridge located approx. 1,300 feet D/S of
     Robles Diversion Well rated section
(4) Ventura River near Meiners Oaks (VRNMO) Weir.  Casitas MWD.  Concrete hardened stream section rated well to 72 cfs.
      Flow ratings above 72 cfs based on channel formula that is recognized as a higher reading than actual flows present at the
      weir.  Flows measured here are indicators of releases through the fish ladder (Q< 60 cfs) and the spillway (Q>60 cfs).
Notes:
The sum of creek flows is considered as the amount of water entering the Robles forebay basin.  Actual amount may be larger
when accounting for other tributaries and watersheds feeding the Ventura River above robles and below the Matilja Creek and
North Fork confluence.  The forebay elevation is provided as a daily indicator of the level of pool maintained in the fish passage
facility.  The sensors for monitoring the forebay pool elevation were not operable until February 20, 2005.

The negative values for the "Estimate of Water Over the Cutoff Wall" are not included in the monthly summation value, although
these dates did have significant flow over the cutoff wall.
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Ventura River Flow Assessment for the Robles Fish Passage Facility - Winter 2005
CASITAS MUNICIPAL WATER DISTRICT

Daily Flow Data - December 1, 2004 through June 30, 2005
(1) (2) (1)+(2) (3) (4) (3)+(4) ((1)+(2))-((3)+(4))

Source Stream Daily Flows Robles      Robles Facility Daily Flows
Matilija Creek North Fork Sum of Forebay Diversion VRNMO Sum VRNMO & Est. of Water Over
@ Hot Sprgs Matilija Ck. Creek Flows Elev. Canal Weir Canal Diversion the Cutoff Wall Notes

Dec-04 (cfsd) (cfsd) (cfsd) (ft) (cfsd) (cfsd) (cfsd) (cfsd)
1 5 2 7 0 9 9
2 5 2 7 0 9 9
3 5 2 7 0 8 8
4 5 2 7 0 8 8
5 5 2 7 0 9 9
6 5 2 7 0 9 9
7 5 2 7 0 9 9
8 5 2 7 0 10 10
9 5 2 7 0 9 9

10 5 2 7 0 10 10
11 5 2 7 0 9 9
12 5 2 7 0 8 8
13 5 2 7 0 8 8
14 5 2 7 0 8 8
15 5 2 7 0 8 8
16 5 2 7 0 8 8
17 5 2 7 0 7 7
18 5 2 7 0 8 8
19 5 2 7 0 7 7
20 39 2 41 9 10 19 22
21 31 2 33 11 11 22 11
22 5 2 7 1 3 4 3
23 5 2 7 0 0 0 7
24 5 2 7 0 0 0 7
25 5 2 7 0 0 0 7
26 5 2 7 0 0 0 7
27 5 5 10 0 7 7 3
28 398 130 528 189 972 1161 -633
29 327 65 392 331 72 403
30 274 64 338 132 62 194 144
31 1561 751 2312 173 1923 2096 216

Totals 2755 1060.6 3816 846 3221 4067 360
(1) (2) (1)+(2) (3) (4) (3)+(4) ((1)+(2))-((3)+(4))

    Source Stream Daily Flows Robles      Robles Facility Daily Flows
Matilija Creek @North Fork Sum of Creek Forebay Diversion VRNMO Sum VRNMO & Estimate of Water
Matilija Hot Spr Matilija Ck. Flows Elevation Canal Weir Canal Diversion Over the Cutoff Wall Notes

Jan-05 (cfsd) (cfsd) (cfsd) (ft) (cfsd) (cfsd) (cfsd) (cfsd)
1 307 151 458 395 106 501 -43
2 179 79 258 228 67 295 -37
3 1047 400 1447 396 1073 1469 -22
4 559 160 719 406 163 569 150
5 375 76 451 289 70 359 92
6 291 53 344 188 65 253 91
7 447 153 600 267 160 427 173
8 1501 996 2497 400 1772 2172 325
9 6183 2810 8993 305 7670 7975 1018 Extremely heavy flooding thru Jan 8 thru 12 

10 3790 1950 5740 385 10000 10385 -4645 and large flows over the cutoff wall.
11 1543 541 2084 380 3573 3953 -1869 Scouring of area downstream of cutoff wall.
12 871 263 1134 396 1086 1482 -348
13 628 189 817 417 268 685 132
14 499 136 635 363 85 448 187
15 414 96 510 267 79 346 164
16 349 74 423 214 73 287 136
17 307 62 369 175 67 242 127
18 271 54 325 144 77 221 104
19 241 49 290 109 69 178 112
20 218 45 263 103 54 157 106
21 202 41 243 90 54 144 99
22 187 39 226 78 53 131 95
23 174 37 211 71 46 117 94
24 162 35 197 66 38 104 93
25 153 34 187 62 35 97 90
26 146 35 181 50 41 91 90
27 138 36 174 62 37 99 75
28 146 36 182 67 39 106 76
29 128 31 159 57 38 95 64
30 122 30 152 51 38 89 63
31 116 29 145 46 35 81 64

Totals 21694 8720 30414 6527 27031 33558 3820



Appendix I 
 

Ventura River Flow Assessment - Continued
(1) (2) (1)+(2) (3) (4) (3)+(4) ((1)+(2))-((3)+(4))

  Source Stream Daily Flows Robles      Robles Facility Daily Flows
Matilija Creek North Fork Sum of Forebay Diversion VRNMO Sum VRNMO & Est. of Water Over
@ Hot Sprgs Matilija Ck. Creek Flows Elevation Canal Weir Canal Diversion the Cutoff Wall Notes

Feb-05 (cfsd) (cfsd) (cfsd) (ft) (cfsd) (cfsd) (cfsd) (cfsd)
1 110 29 139 45 33 78 61
2 105 28 133 43 34 77 56
3 101 28 129 38 34 72 57
4 98 26 124 37 34 71 53
5 94 26 120 35 34 69 51
6 91 25 116 33 34 67 49
7 89 24 113 32 34 66 47
8 86 23 109 34 24 58 51
9 83 22 105 28 27 55 50

10 80 22 102 22 40 62 40
11 105 23 128 33 37 70 58
12 106 22 128 37 38 75 53
13 91 21 112 27 38 65 47
14 86 21 107 25 36 61 46
15 83 21 104 25 35 60 44
16 94 22 116 30 36 66 50
17 103 23 126 38 36 74 52
18 356 175 531 242 53 295 236
19 954 232 1186 473 1060 1533 -347
20 787 168 955 10.5 500 510 1010 -55 - Overshot gate bacomes operable
21 4057 1130 5187 11.05 449 9280 9729 -4542 - Heavy flood flows, large flow over
22 1892 444 2336 10.16 456 3602 4058 -1722    the cutoff wall
23 1289 212 1501 10.14 477 1496 1973 -472
24 896 137 1033 10.12 487 372 859 174
25 697 105 802 10.3 141 343 484 318
26 578 88 666 10.06 359 69 428 238
27 494 76 570 9.4 283 70 353 217
28 439 67 506 9.32 268 48 316 190

Totals 14044 3240 17284 4697 17487 22184 2238
(1) (2) (1)+(2) (3) (4) (3)+(4) ((1)+(2))-((3)+(4))

    Source Stream Daily Flows Robles      Robles Facility Daily Flows
Matilija Creek @ North Fork Sum of Creek Forebay Diversion VRNMO Sum VRNMO & Estimate of Water
Matilija Hot SprgMatilija Ck. Flows Elevation Canal Weir Canal Diversion Over the Cutoff Wall Notes

Mar-05 (cfsd) (cfsd) (cfsd) (ft) (cfsd) (cfsd) (cfsd) (cfsd)
1 390 59 449 9.29 223 47 270 179
2 353 55 408 9.82 166 46 212 196
3 321 52 373 9.67 162 45 207 166
4 304 51 355 9.07 152 45 197 158
5 274 49 323 8.81 135 44 179 144
6 253 48 301 8.74 124 44 168 133
7 297 47 344 8.85 114 44 158 186
8 221 46 267 8.90 104 44 148 119
9 207 45 252 9.92 93 41 134 118

10 197 45 242 8.79 108 27 135 107
11 184 45 229 6.34 109 27 136 93
12 177 44 221 6.31 103 30 133 88
13 169 42 211 6.35 98 24 122 89
14 162 42 204 6.51 91 31 122 82
15 153 41 194 6.71 82 33 115 79
16 146 40 186 6.82 76 34 110 76
17 142 37 179 6.93 72 35 107 72
18 144 38 182 7.12 72 36 108 74
19 144 37 181 7.20 71 37 108 73
20 130 35 165 7.25 63 37 100 65
21 126 33 159 7.35 56 38 94 65
22 182 67 249 10.18 32 79 111 138 - Lake Casitas reaches 2 feet from 
23 232 56 288 10.15 0 166 166 122    spill condition, per SOP,  diversions
24 172 41 213 9.88 0 135 135 78    stopped.   Fish ladder in operation.
25 155 37 192 9.21 0 129 129 63 - Note that minor leakage occurred 
26 144 35 179 8.29 0 116 116 63    thruthe gate, but observed to be
27 136 34 170 7.97 0 111 111 59     less than 0.5 cfs
28 134 33 167 9.74 0 99 99 68 - District also opened up the blowoff
29 128 31 159 9.75 0 97 97 62     on the inverted siphon to keep the 
30 124 30 154 10.00 0 95 95 59    lower canal drained
31 120 29 149 7.16 0 97 97 52

Totals 6021 1324 7345 2306 1913 4219 3126
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Ventura River Flow Assessment - Continued
(1) (2) (1)+(2) (3) (4) (3)+(4) ((1)+(2))-((3)+(4))

    Source Stream Daily Flows Robles      Robles Facility Daily Flows
Matilija Creek North Fork Sum of Creek Forebay Diversion VRNMO Sum VRNMO & Est. of Water Over

@ Hot Sprgs Matilija Ck. Flows Elevation Canal Weir Canal Diversion the Cutoff Wall Notes
Apr-05 (cfsd) (cfsd) (cfsd) (ft) (cfsd) (cfsd) (cfsd) (cfsd)

1 116 28 144 7.33 0 95 95 49
2 114 27 143 7.33 0 89 89 54
3 112 27 141 7.37 0 85 85 56
4 108 26 138 9.83 0 75 75 63
5 106 25 133 9.93 0 75 75 58
6 103 24 130 9.82 0 72 72 58
7 101 24 127 9.55 0 72 72 55
8 99 23 124 9.46 0 70 70 54
9 98 23 122 9.19 0 69 69 53

10 95 22 120 9.17 0 67 67 53
11 94 22 117 8.61 0 64 64 53
12 89 21 115 8.43 0 62 62 53
13 89 20 109 8.20 0 61 61 48
14 83 20 109 7.92 0 59 59 50
15 84 19 102 7.76 0 58 58 44
16 83 19 103 7.57 0 55 55 48
17 80 19 102 7.30 0 53 53 49
18 80 19 99 9.87 0 54 54 45
19 78 19 99 7.39 0 56 56 43
20 75 19 97 7.11 0 55 55 42
21 74 18 93 7.03 0 53 53 40
22 73 18 92 6.78 0 53 53 39
23 72 18 91 6.86 0 50 50 41
24 71 18 90 6.81 0 49 49 41
25 68 18 89 6.82 0 48 48 41
26 67 17 85 6.90 0 46 46 39
27 65 17 84 7.08 0 46 46 38
28 84 22 87 9.12 0 61 61 26
29 71 18 102 8.30 0 50 50 52
30 65 17 88 7.90 0 46 46 42

2597 627 3275 0 1848 1848 1427
(1) (2) (1)+(2) (3) (4) (3)+(4) ((1)+(2))-((3)+(4))

    Source Stream Daily Flows Robles      Robles Facility Daily Flows
Matilija Creek @ North Fork Sum of Creek Forebay Diversion VRNMO Sum VRNMO & Estimate of Water
Matilija Hot Sprg Matilija Ck. Flows Elevation Canal Weir Canal Diversion Over the Cutoff Wall Notes

May-05 (cfsd) (cfsd) (cfsd) (ft) (cfsd) (cfsd) (cfsd) (cfsd)
1 64 17 81 0.59 0 44 44 37
2 61 17 78 0.66 0 43 43 35
3 60 17 77 0.59 0 41 41 36
4 57 17 74 0.65 0 41 41 33
5 75 29 104 0.69 0 55 55 49
6 74 23 97 0.68 0 56 56 41
7 65 19 84 0.67 0 46 46 38
8 61 18 79 0.67 0 49 49 30
9 61 18 79 0.67 0 43 43 36

10 57 17 74 0.64 0 41 41 33
11 55 16 71 0.59 0 39 39 32
12 52 16 68 0.66 0 38 38 30 USBR authorizes continued 
13 51 15 66 0.67 0 36 36 30 diversionsat Robles
14 50 15 65 0.57 0 34 34 31
15 48 15 63 0.63 0 34 34 29
16 50 15 65 0.71 0 36 36 29
17 49 15 64 0.54 0 34 34 30
18 49 15 64 0.61 0 34 34 30
19 144 14 158 1.29 31 38 69 89
20 49 14 63 1.68 28 44 72 2
21 1 14 15 0.38 0 13 13 0
22 1 13 14 0.31 0 11 11 0
23 21 13 34 0.20 0 25 25 9
24 50 12 62 0.52 0 35 35 27
25 51 12 63 0.54 0 36 36 27
26 48 12 60 0.56 0 35 35 25
27 43 12 55 0.56 0 25 25 30
28 43 12 55 0.58 0 31 31 24
29 43 12 55 0.55 0 30 30 25
30 43 12 55 0.53 0 31 31 24
31 39 11 50 0.57 0 30 30 20

1614 477 2091 59 1128 1187 904
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Ventura River Flow Assessment - Continued
(1) (2) (1)+(2) (3) (4) (3)+(4) ((1)+(2))-((3)+(4))

    Source Stream Daily Flows Robles       Robles Facility Daily Flows
Matilija Creek North Fork Sum of Creek Forebay Diversion VRNMO Sum VRNMO & Est. of Water Over
@ Hot Sprgs Matilija Ck. Flows Elevation Canal Weir Canal Diversion the Cutoff Wall Notes

Jun-05 (cfsd) (cfsd) (cfsd) (ft) (cfsd) (cfsd) (cfsd) (cfsd)

1 36 11 47 0.57 0 23 23 24
2 36 11 47 0.55 0 22 22 25
3 36 11 47 0.58 0 38 38 9
4 37 10 47 0.58 0 40 40 7
5 37 11 48 0.55 0 40 40 8
6 37 10 47 0.58 0 40 40 7
7 36 10 46 0.66 0 40 40 6
8 37 9 46 0.55 0 40 40 6
9 38 9 47 0.56 0 40 40 7

10 38 9 47 0.55 0 22 22 25
11 39 9 48 0.59 0 21 21 27
12 39 9 48 0.57 0 21 21 27
13 34 8 42 0.62 0 21 21 21
14 25 8 33 0.54 0 14 14 19
15 26 8 34 0.53 0 13 13 21
16 27 8 35 0.56 0 13 13 22
17 27 8 35 0.52 0 13 13 22
18 27 8 35 0.43 0 12 12 23
19 28 8 36 0.53 0 13 13 23
20 28 8 36 0.47 0 23 23 13
21 29 7 36 0.56 0 13 13 23
22 30 7 37 0.46 0 13 13 24
23 30 7 37 0.49 0 12 12 25
24 30 7 37 0.47 0 11 11 26
25 31 7 38 0.44 0 11 11 27
26 32 7 39 0.48 0 11 11 28
27 32 7 39 0.52 0 12 12 27
28 33 7 40 0.50 0 12 12 28
29 23 6 29 0.47 0 11 11 18
30 25 6 31 0.44 0 8 8 23

963 251 1214 0 624 624 590
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Figure I-1 - 2005 Flows At Robles Fish Passage Facility
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Figure I-2 - January 2005 Storm Recession
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Figure I-3 - February-March 2005 Storm Recession
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Appendix I 

Figure I-4 - March-April 2005 Storm Recession
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Appendix J 
 

Facility Photos 
 

   

PHOTO APPENDIX 
 

 
ROBLES DIVERSION DAM  

AND  
FISH PASSAGE FACILITY 

 
OCTOBER 1, 2004 THROUGH APRIL 29, 2005 
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10/1/04 – Project construction continuing with the installation of fish screens and brush system.  Note that the electrical 
and programming systems for the brush system were not installed until the last week of December 2004. 
 
 
 
 

    J-2



 

   
 
 

     
 
 

    
 
 
10/20/04 – Early storm runoff that caused a collection of vegetation debris on the face of the fish screens (middle left), 
near complete plugging of screens.  Flow filled the upstream basin and caused overflow at the cutoff wall.  When 
discovered, release made through spillway gates (bottom left) to downstream channel (bottom right). 
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11/3/04 – Small amount of runoff allowed to pass through the spillway gates while work is proceeding in the fish passage 
and on the overshot gate (top and middle). 
 

    
 
 
 
12/21/04 – District performed a release of water from Matilija Dam and diversion to Lake Casitas (bottom).  Brush 
system was still inoperable. 

    J-4



 

 
   

    
  
 

       
 
 

     
 
12/31/04 – Robles Basin conditions during the first major storm of the season.  Trash wall and spillway gates (top left and 
right), Canal Entrance (middle left) and fish exit structure (middle right), and Robles basin and cutoff wall breaching 
(bottom left and right) during peak of storm. 
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12/31/04 – Conditions at the Fish Entrance Structure (top and middle), downstream of Robles at the measurement weir 
(bottom left and right. 

    J-6



 

   

 

 
 
 

    
 
 

    
 
1/3/05 – Storm flows through Robles spillway gates and downstream channel (top), over the measurement weir (middle) 
and damage to fish guidance device (bottom). 
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1/03/05 – Damage to fish guidance device resulting from flow entering facility and the collection of plant debris on the 
facing of each fish screen.  Brush system failed to operate during this storm event. 
 
 
   

    J-8



 

 
 
 

   
 
 

    
 
 
 

   

 

 
 
 
Aftermath of 1/10/05 storm event – damage to fish guidance device, sediment loading in the upstream basin that cut off 
flow to Fish Passage Facility.  (Photos not taken during the peak event due to emergency in other areas.) 
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3/03/03 – District performed maintenance on the fish passage facility.  Sediment deposition in the forebay. 
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3/25/05 – Facility in operation without the use of the fish guidance device, water flowing over the cutoff wall. 
 

   
 
4/29/05 – Cutoff wall overflow still occurring. 
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4/29/05 – Matilija Dam in spill condition, algae growth beginning to occur in river, flow condition at the entrance 
structure and downstream channel.
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CASITAS MUNICIPAL WATER DISTRICT 
 

ROBLES DIVERSION DAM 
FISH SCREEN AND FISHWAY PROJECT 

 
POST-CONSTRUCTION 

PERFORMANCE EVALUATION PLAN 
 

September 8, 2005 
 

INTRODUCTION 

 

This Post-Construction Performance Evaluation Plan summarizes the proposed methods and 

procedures to implement and confirm the hydraulic performance of particular features of the Robles 

Diversion Dam Fish Screen and Fishway Project (Project).  The Casitas Municipal Water District 

(CMWD) substantially completed the construction of the project in Spring 2005. 

 

The Project was designed to provide for the safe passage of adult and juvenile steelhead, upstream 

and downstream, of the existing Robles Diversion Dam.  The Project is located on the Ventura River 

approximately 13.5 miles upstream from the Pacific Ocean, near Ojai, California. 

 

PERFORMANCE TESTING 

 

The features of the Project, from the standpoint of performance in relation to the design, are 

identified below.  The design parameters and means of evaluation are noted for the respective 

features as well. 
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  June 21, 2005 



 

 

1. Fish Guidance Device 

 

A fish guidance device was installed across the diversion flume for directing upstream 

migrating steelhead into the high-flow fish exit channel during conditions when flow is 

released through the existing spillway structure.  The device was installed to avoid the risk 

of “fall back” of upstream migrating fish that would otherwise exit the facility through the 

existing diversion headworks.  During the winter of 2004/2005, the facility was operated 

under adverse conditions and the device incurred damage.  As a consequence, CMWD 

removed all panels.  The walkway across the flume remains in place. 

 

Recognizing the project design flow of the fish passage is 1,500 cfs, CMWD proposes, 

during flows of 1,500 cfs or less, to operate the spillway gate on the east side of the 

spillway structure rather than the gate nearest to the diversion headworks.  Under this 

operating regime, the risk of fall back should be removed.  To determine the validity of 

this operating protocol, velocity profiles will be measured in the forebay to determine the 

flow pattern and velocity magnitude.  The Steelhead restoration and Management Plan for 

California (D. McEwan and T. Jackson) state that velocities in the above 10 to 13 feet per 

second hinder the swimming ability of adult steelhead.  The goal of the will be to 

determine if velocities exceed 10 feet per second in the area upstream of an open spillway 

gate and for how long. 

 

The results of this effort will be used to determine if it is necessary to reinstall the fish 

guidance device with the proposed operating protocol. 

 

2. Fish Screen Structure 

 

 The Biological Opinion provides for a total flow through the fish screens of 621 cfs, 500 

cfs for diversion and 121 cfs for auxiliary water supply.  The design approach velocity 

perpendicular to the screen face is 0.40 fps and the design “sweeping” velocity parallel to 

the screen face is 2.0 fps or greater.  The fish screen structure is equipped with an 
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  June 21, 2005 



 

adjustable orifice plate to facilitate adjustments and to achieve near uniform approach 

velocities along the fish screen. 

 

3. Fishway 

 

 The fishway was designed for a maximum flow of 50 fps and should be functional for fish 

passage for a minimum flow of 10 fps. 

 

a. Entrance 

 

The fishway entrance was designed with five vertically aligned rectangular orifices 

to use individually or in conjunction, depending upon the total flow and operating 

criteria.  The minimum velocity at the entrance port is 3.0 fps while the preferred 

velocity of approximately 8.0 fps is preferred.  The recommended range in velocity 

is 4.0 fps to 8.0 fps. 

 

b. Vertical Slots 

  

At the design flow, the minimum depth on the upstream side of the slot is 5.0 feet.  

The minimum freeboard within the fishway is 3.0 feet to avoid harm to fish that may 

leap through the slots.  The maximum slot velocity is 8 fps. 

 

c. Exit 

 

The design “transport” velocity within the fishway in the section downstream of the 

fish screen is 2.0 fps and should be greater than the velocity along the screen face. 

 

4. Auxiliary Water Supply 
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The Biological Opinion provides for a flow of 121 cfs through the auxiliary water supply 

system.  The velocity of the auxiliary water entering the fishway through the diffuser 

panel should not exceed 1.0 fps. 

  June 21, 2005 



 

 

EQUIPMENT 

 

Three types of velocity meters will be used to conduct the performance testing. 

 

1. Forebay 

 

Velocity profiles will be measured using a Sontek Argonaut-SW velocity meter(s) 

strategically located in the forebay to determine the velocity profile perpendicular to the 

headworks and extending into the forebay, a distance equivalent to the width of the 

spillway structure. 

 

 2. Fish Screen 

 

  The velocity measurements for the fish screen will be made with a three-dimensional 

Acoustic Doppler Velocimeter (ADV).  Velocities will be measured at a distance of 

approximately three (3) inches from the face of each panel.  Each measurement will be 

taken for no less than thirty (30) seconds at each point of interest to establish a reasonable 

representation of average velocities.  Measurements along each screen face will be 

performed using a matrix of not more than two-foot by two-foot and a minimum edge 

clearance of one foot.  This grid for measurement is to determine if any “hot spots” exist 

along the screen face. 

 

3. Fish Ladder and Associated Features 

 

The velocity measurements for the fish ladder and associated facilities will be made using 

a Marsh-McBirney Model 2000 Flo-mate Electromagnetic Flowmeter. 

 

REPORTING RESULTS 
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  June 21, 2005 



 

The operating conditions, personnel involved, methods used, field data gathered, and conclusions will 

be recorded and presented in a final report.  Testing results will be compared to the design criteria 

discussed above.  The report will be prepared using the following headings: 

 

• INTRODUCTION 

• PERSONNEL 

• METHODS AND EQUIPMENT 

• RESULTS AND EVALUATION 

• CONCLUSIONS AND RECOMMENDATIONS 

 

SCHEDULE 

 

The performance testing will be performed during the 2005/2006 winter season, depending upon the 

runoff conditions.  Flow of 1,500 cfs for a period of three days is considered a minimum to obtain the 

data by which to assess the performance of a fish passage facility.  Because of the hydrology of the 

river basin, this may not be accomplished for several years. 

 

It is anticipated that a period of one week will be required to obtain the data.
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