
 
  

RANCHO MURIETA COMMUNITY SERVICES DISTRICT 
15160 Jackson Road, Rancho Murieta, CA 95683 

Office - 916-354-3700 * Fax - 916-354-2082 
 

FINANCE COMMITTEE 
(Directors Stephen Booth and John Merchant) 

Regular Meeting 
May 8, 2025, at 10:00 a.m. 

  
All persons present at District meetings will place their cellular devices in silent and/or vibrate mode (no ringing of 
any kind). During meetings, these devices will be used only for emergency purposes and, if used, the party 
called/calling will exit the meeting room for conversation. Other electronic and internet enabled devices are to be 
used in the “silent” mode. Under no circumstances will recording devices or problems associated with them be 
permitted to interrupt or delay District meetings.  

 

AGENDA 

1. Call to Order 

2. Comments from the Public 
If you wish to speak during Comments from the Public or would like to comment regarding an item appearing 
on the meeting agenda, please complete a public comment card and submit to the Board Secretary prior to 
Public Comments.  

3. Information Item Finance Report 

4. Information Item Final Review of Draft 25-26 Operating Budget, Reserve 
Development, and CIP  

5. Information Item Review Budget Calendar 

6. Discussion Item Delinquent Properties on Tax Rolls 

7. Discussion Item Property Insurance Update 

8. Discussion Item Distribution of Administrative and Financial Work Assignments  

9. Director and Staff Comments/Suggestions   

10. Adjournment 
"In accordance with California Government Code Section 54957.5, any writing or document that is a public record, relates to an open 
session agenda item and is distributed less than 24 hours prior to a special meeting, will be made available for public inspection in 
the District offices during normal business hours. If, however, the document is not distributed until the regular meeting to which it 
relates, then the document or writing will be made available to the public at the location of the meeting." 
 
In compliance with the Americans with Disabilities Act if you are an individual with a disability and you need a disability-related 
modification or accommodation to participate in this meeting or need assistance to participate in this teleconference meeting, please 
contact the District Office at 916-354-3700 or awilder@rmcsd.com. Requests must be made as soon as possible. 
 
Note: This agenda is posted pursuant to the provisions of the Government Code commencing at Section 54950. Posting location is District Office.  
The date and time of this posting is May 2, 2025 at 3:00 p.m. 



MEMORANDUM 

 
Date: May 6, 2025 

To: Finance Committee 

From: Cecilia Min, Interim Director of Finance and Administration 

Subject: Finance Report 
 
 

1. FY 21-22 audit is in progress and testing is 50% done based on auditors’ feedback.    

2. FY 22-23 and FY 23-24 audits, based on my review of the current audit preparation work performed, we 
have a 40% completion rate on this project. 

3. FY 24-25 audit – continue to strengthen the internal process for the internal accounting for preparation 
of the audit.  

4. As reported in the last finance committee, two implementation calls were initiated with Caselle.  Due to 
the above audit status and the staff transition, I recommend this project be delayed. 



Water
-

$500,000.00 Water Augmentation
$400,000.00
$250,000.00
$175,000.00

$25,000.00

$1,350,000.00

Sewer
Lift Station Rehabilitation and Backup Power $350,000.00

$400,000.00
$400,000.00

$25,000.00

Total $1,175,000.00
Vehicle Replacement Program

Water Communication Update

Sewer Remote Sites Communication Update
Sewer Plant Automation Project

Total

CIP Projects with Budgetary Figures

WTP Chlorine to NAOCL Replacement
Distribution System Improvements

WSC Water Vision
Smart Meter Installation with AMI Tower

Vehicle Replacement Program



FY25-26 Budget Preparation Schedule

Complete Dates Task
Team 
Lead

3/12-3/14/25 Evaluate Rate Increases Needed to cover Expenses & 
    Add $1 million to reserves Mark

3/17-3/18/25 Proposition 218 documents drafted Mark/Amelia
3/19/2025 Board Consideration and Action on Proposition 218 documents Board
4/2/2025 Proposition 218 Notices Mailed - 45 day window Amelia

4/10/2025 Finance Committee Review of  Draft 25-26 Operating Budget, Reserve 
Development, and CIP and corresponding rate discussions Mark

5/8/2025
Finance Committee Final Review of 25-26 Operating Budget, Reserve 
Development, and CIP by Finance Committee Mark

5/21/2025 All protests to Prop 218 Rate Increases Due Amelia

5/21/2025
First Reading of Proposed 25-26 Rate increase Ordinance and presentation 
of Draft 25-26 Budget Board

6/18/2025
Second Reading and action on Proposed Rate Increase notice and adoption 
of 25-26 Budget Board



MEMORANDUM 

 
Date: May 6, 2025 

To: Finance Committee 

From: Amelia Wilder, District Secretary/Clerk of the Board 

Subject: Delinquent Accounts/Shut Off Notices 
 
 
BACKGROUND 

During the pandemic, the District Board of Directors suspended service shutoffs. On November 18, 2020, the 
Board adopted Policy P2020-03, Disconnection of Residential Water Service for Nonpayment. This Policy details 
the process and legal requirements to discontinue water for unpaid bills. On accounts that are more than 60 
days past due, these steps include mailing a letter (10-day notice) informing the ratepayer (both the residential 
address and the landlord receive this letter if the home is a rental) that the bill is past due, and water service 
will be interrupted if the account is not brought to current, or a payment plan is not agreed to within 13 days of 
the date of the letter. Rate payers with delinquent accounts have the option of entering into a payment plan 
with the District, which will allow them to divide the past due amount by up to 24 equal payments that will be 
added to the monthly bill. The current amount, and agreed upon past due amount, must be paid in full monthly 
for the payment plan to remain in effect. 
 
After the 10th day, if the ratepayer has not made arrangements, a door tag will be placed on the front door of 
the residence informing them that the water will be shut off if the account is not paid, or a payment plan is not 
entered into within three days. In the unfortunate event that the ratepayer does not make arrangements after 
three days, the water service will be discontinued. Accounts that are in arrears at the end of the fiscal year can 
be placed on the Sacramento County tax roll, and the past due balances will be collected by the county with 
property taxes. 
 
UPDATE 

On May 1, 2025, the District had 88 accounts that were more than 60 days past due. Staff began preparing and 
mailing 10-day notices on May 2, 2025. A total of 28 letters have been mailed, totaling $105,525. Staff mailed 
letters for the highest balances first. The remaining 60 past due accounts total $69,000, for a combined total of 
$174,525. Staff plan to mail the rest of the 10-day letters in the month of May, so that ratepayers have the 
opportunity to bring their accounts current prior to the cutoff to place delinquent accounts on the tax roll for 
collection.  
 
Any remaining delinquent accounts will be added to the Sacramento County Tax Roll. The cutoff date to add 
delinquent accounts is August 1, 2025. Placing delinquent accounts on the direct levy program requires Board 
action and will return to the Finance Committee in June. 
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CHESBRO RESERVOIR  
SUNNY DAY FAILURE INUNDATION STUDY 
Dam #1450.002, National ID CA00995 
September 28, 2018 

PREPARED BY:  David Cooper, E.I.T. 
REVIEWED BY:  Joe Domenichelli, P.E.  

 
L O C AT I O N  A N D  D E S C R I P T I O N  

The purpose of this study is to determine the limits of inundation produced by Chesbro Reservoir in the 
event of a sunny day breach to satisfy DSOD requirements for a significant hazard potential dam. 

Chesbro Reservoir is an existing earthen embankment dam and is located in eastern Sacramento County, 
CA within Rancho Murieta (See Figure 1).  It is located between Highway 16 to the south, Stonehouse 
Road to the west, and Latrobe Road to the north.  The Reservoir sits at the base of the western slope of the 
Sierra Nevada foothills at an elevation of approximately 265 feet.  The area surrounding the Reservoir 
receives an average annual precipitation of approximately 22 inches.  However, Clementia Reservoir has 
a relatively small watershed and is maintained via a pump station that feeds the reservoir. Therefore, a 
sunny day failure is an appropriate failure mode. The Reservoir is owned and maintained by the Rancho 
Murieta Community Service District (RMCSD) and is used for water storage and recreation.   

  
Figure 1. Location Map 

Dam Location 
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The sunny day failure mode was selected for analysis due to the failure releasing a much greater peak 
flow than a storm frequency event for this watershed.  See Figure 2 below for the analyzed break location.  
The dam embankment is an earthen embankment.   

 
Figure 2. Dam Break Location 

The dam break inundation map is in Appendix A with maps for maximum depths.  Inundation maps with 
peak velocities are shown in Appendix B.   

Both Chesbro and Clementia Reservoir have small spillways.  During the spring and summer months 
obstructions such as stoplogs can be placed at spillway inlets to increase storage.  For the sunny day 
failure analysis, both Reservoirs were filled to the top of the stoplogs which are 2 feet higher than the 
spillway crests.   

Chesbro 
Reservoir 

Overtopping 
Location 

Clementia 
Reservoir 

Main Dam 
Break Location 
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D AT U M  

The vertical datum for this project is NAVD88 and the horizontal datum is NAD83 California Zone II.  
Electronic results are provided in Appendix D with projections in both NAD83 CA Zone II and NAD83 
California Teale Albers.   

Terrain data was provided in NAVD88 and stage-storage data was provided in NVGD29.  Stage-storage 
data was converted to NAVD88 by adding 2.4 feet, which was determined by using the National Geodetic 
Survey’s VERTCON Orthometric Height Conversion calculator (https://www.ngs.noaa.gov/cgi-
bin/VERTCON/vert_con.prl).  

FA I L U R E  PAT H S  

In the Chesbro Reservoir failure scenario, both Chesbro Reservoir and Clementia Reservoir were set to 
the maximum allowable storage.  Flood flows from Chesbro flow into Clementia Reservoir.  There is a 
treatment plant located at the downstream toe of Chesbro Reservoir’s dam embankment.  The failure of 
Chesbro Reservoir was modeled as directly connected to Clementia Reservoir.  The treatment plant will 
likely be impacted if Chesbro Reservoir’s main embankment fails due to the proximity to the 
embankment toe.  As the water drains from Chesbro Reservoir it flows to Clementia Reservoir.  Peak 
flows from Chesbro Reservoir are 53,278 cfs.  Clementia Reservoir fills in 16 minutes then begins to 
overtop.  As the reservoir overtops, Clementia Dam was triggered to fail due to overtopping.  Flood flows 
from Clementia drain into the Cosumnes River located just south of Clementia Reservoir.  Peak Flows out 
of Clementia are 42,785 cfs.  Per Table 2 in Appendix C, peak flows in the Cosumnes River at Michigan 
Bar are 66,800 cfs for the 50-year storm event and 34,200 cfs for the 10-year storm event.  The Michigan 
Bar stream gage is located approximately 2 miles upstream in the Cosumnes River from this location.  
Flood flows are contained in the Cosumnes River and travel in a southwest direction.  Flood flows pass 
under the Highway 16 bridge.  By the time flows reach Dillard Road the peak flow has attenuated to 
18,248 cfs and to 9,842 cfs at the Folsom South Canal crossing.  The town of Wilton is just downstream 
of the Folsom South Canal crossing and is susceptible to flooding when flows in the Cosumnes River are 
high.  The attenuation of flows helps eliminate the flood risk to the town of Wilton in this “sunny day” 
failure analysis.  By Highway 99 flows have reduced to 3,862 cfs and the study was terminated just east 
of Highway 99 due to low flows. See the attached inundation maps in Appendix A and B for detailed 
depths and velocities, respectively.   

FA I L U R E  PA R A M E T E R S  

Key parameters required to perform the failure analysis on Chesbro and Clementia Reservoirs consist of 
the following: 

1. Bottom Width of Breach 
2. Final Bottom Elevation of Breach 
3. Side Slopes 
4. Formation Time 
5. Failure Mode 

 
The bottom width, side slopes, and formation time were calculated using Froehlich’s prediction equations 
for average breach width and time of failure (Froehlich, David C., 1995, “Peak Outflow from Breached 
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Embankment Dam,” Journal of Water Resources Planning and Management, vol. 121, no.1, p. 90-97) 
which were updated from Froehlich’s previous equations circa 1987.  According to the Dam Safety Office 
(DSO) manual “Prediction of Embankment Dam Breach Parameters” Froehlich’s breach width equation 
appears to be the best predictor for breach widths less than 160 ft which apply to all breach locations for 
this reservoir.  
 
The initial water surfaces in Chesbro and Clementia Reservoirs were set to the approved maximum water 
surface elevations, which are 2 feet above the spillway crest elevations.  In Chesbro Reservoir the 
elevation was 262.9 feet NVGD29 (265.3 feet NAVD88).  In Clementia Reservoir, the starting water 
surface elevation was set to an elevation 187 feet NVGD29 (189.4 feet NAVD88).  Starting water surface 
elevations were adjusted to match the terrain file datum used in the model, which was NAVD88.  The 
failure mode for Chesbro’s dam break was chosen to be piping and Clementia’s failure mode was set to 
overtopping.  The final bottom elevation was set to the downstream toe elevation of the embankment for 
both reservoirs.  See Table 1 for a summary of the dam failure parameters.   
 
 
Table 1. Clementia Reservoir Failure Values for each Breach Location 
Parameter Chesbro Breach Clementia Breach 
Failure Mode Piping Overtopping 
Side Slopes 1:1 1:1 
Final Bottom Elevation 210.4 164.3 
Final Bottom Width 96.4 feet 138 feet 
Formation Time 0.38 hours 0.73 hours 
 
Figure 3 shows Chesbro Reservoir’s stage-storage curve and Figure 4 shows Clementia Reservoir’s stage-
storage curve.  Reservoir stage-storage volumes were provided by RMCSD.  Note that in Figure 4 stage 
and storage data above 187 feet (1007 acre-ft) was created from Sacramento County LiDAR 2-ft contours 
to extend the stage-storage capacity curve.  The stage-storage data was needed to account for additional 
reservoir storage during the filling and overtopping of Clementia Reservoir.  Clementia Reservoir was set 
to fail when the reservoir’s water surface elevation reached 196.1 feet NAVD88 (193.7’ NVGD29).   
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Figure 3. Chesbro Reservoir Stage-Storage Curve (NVGD29)

Figure 4. Clementia Reservoir Stage-Storage Curve (NVGD29)
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T E R R A I N  D ATA  

Sacramento County’s CVFED LiDAR with 2-ft contours was utilized to develop a terrain file.  Stream 
centerlines, reservoir outlines, and bridge crossing centerlines were drawn in AutoCAD and exported to 
HEC-RAS for use as break-lines, storage areas, and bridge crossings.  Bridge crossings were added as 
culverts due to HEC-RAS 5.0.5 2D not having the ability to model bridges in the 2D domain.  Reservoir 
areas were outlined and dropped into the terrain geometry as “storage areas” and assigned stage-storage 
curves that were adjusted to match the terrain’s NAVD88 referenced elevations.  A Digital Elevation 
Model (DEM) surface was then created in AutoCAD Civil 3D and exported with 4-foot grid spacing 
referenced to the NAD83 California State Plane Zone II coordinate system.  Figure 5 below shows the 
modified combined surface used for analysis in this study.  

 

 
Figure 5. Modified HEC-RAS Terrain  
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H Y D R A U L I C  M O D E L   

A HEC-RAS model (Hydrologic Engineering Center River Analysis System version. 5.0.5) was created 
to analyze the inundation limits in the event of a failure.  The model is a 2D model with the above-
mentioned terrain data imported into HEC-RAS and used as the terrain.  The Reservoirs and the above 
listed failure parameters were entered into the model as storage areas at the upstream end of the 2D model 
and the study was terminated just west of Highway 99 in the Cosumnes River.  The downstream 
boundary control was set to a normal depth calculation with a friction slope of 0.00043 ft/ft.  The study 
area endpoint west of Highway 99 was used due to peak flows being far lower than channel capacity in 
the Cosumnes River.  All flow would be contained within the channel.   

For a conservative approach to mapping the inundation area, only bridges were modeled.  Smaller 
culverts were considered as plugged with debris.  The Chesbro-Clementia Sequential Reservoir Dam 
break scenario modeled bridge crossings for: The Rancho Cordova pedestrian/golf cart bridge over the 
Cosumnes, the Highway 16 bridge over the Cosumnes River, and the Dillard Road Bridge over the 
Cosumnes.  The Wilton Road Bridge and Highway 99 Bridges over the Cosumnes were not modeled due 
to flows being low at those locations and contained within the channel.  All modeled bridges were 
modeled as box culverts.  HEC-RAS 5.0.5 2D does not have the ability to model bridges in the 2D 
domain.  By using box culverts with similarly sized openings at crossings where bridges exist, the 
culverts effectively function as bridge openings would.  A site visit to bridge and culvert crossings was 
performed and measurements were made with a tape measure and laser range finder.  Modeled box 
culvert sizes were based on field measurements and comparable conveyance areas for bridges with 
multiple openings.  However, in some cases the heights and widths had to be reduced due to local 2D 
terrain elevations and grid restrictions.  If the surface or grid elevations were higher than culvert invert 
elevations, culvert invert elevations were adjusted to match LiDAR surface elevations.  Since all flows 
from the Dam Breach were contained in the Cosumnes River, reductions to bridge openings did not have 
significant effects on local floodplains.   

The sequential Dam break model uses Manning’s ‘n’ land cover regions to establish various ‘n’ values 
throughout the 2D model.  Manning’s ‘n’ values range from 0.06 for vegetated channels to 0.02 for roads.  
The default Manning’s ‘n’ value was set to 0.04.  Nine separate areas were created to represent 
Manning’s ‘n’ areas for roads, open fields, normal channels, and vegetated channels.  These areas were 
determined from satellite imagery and a site visit to some of the areas.  Bridge crossings that were 
modeled with a box culvert or multiple box culverts, used a Manning’s ‘n’ value of 0.035 for the bottom 
to simulate a natural stream bottom and 0.015 on the walls to represent the concrete abutments and piers.   

The grid for the 2D area within HEC-RAS was set to a spacing of 50-feet. To provide additional accuracy 
along anticipated flow paths, break-lines were added to capture low-flow pathways.  Break-lines were 
also added to represent flow barriers at creek and river crossings by “sampling” terrain values along the 
break-line.  Break-line cell spacing was set to 50-ft for creeks and rivers.  The break-lines provide 
additional cell faces perpendicular to low flow paths for the grid to pull data from the terrain.  The break-
lines along high ground also helped reduce “cell leaking” by “sampling” points along the higher ground to 
create flow boundaries.   

The computation interval was set to 5 seconds.  The total simulation time was set to 24 hours to capture 
the flood wave.  Mapping output intervals were set to 1-minute increments.   
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The Reservoir breach scenario was set to start at time t=10 minutes.  Figures 6 shows the breach 
hydrograph for Chesbro Reservoir.  Figure 7 shows the Net Inflow and Stage Hydrograph relationship in 
Clementia Reservoir.  Figure 8 shows the overtopping breach hydrograph for Clementia Reservoir.   
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Figure 6. Chesbro Reservoir Breach Hydrograph (Max flow = 53,278 cfs) 
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Figure 7. Clementia Reservoir Net Inflow and Stage Hydrograph 
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Figure 8. Clementia Reservoir Breach Hydrograph (Max flow = 42,785 cfs) 
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The modeling was mapped against the terrain and georeferenced aerial imagery.  Digital shape files were 
created to compare the inundation limits to aerial sources.  Detailed depth and velocity inundation maps 
for the Chesbro-Clementia Sequential Dam breach are provided as attachments to this study in Appendix 
A and B, respectively.  No structures or facilities are impacted by the failure.  The map will be used in 
establishing an Emergency Action Plan.  Electronic copies and results are provided in Appendix D.   
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CALERO RESERVOIR  
SUNNY DAY FAILURE INUNDATION STUDY 
Dam #1450.003, National ID CA01209 
September 6, 2018 

PREPARED BY:  David Cooper, E.I.T. 
REVIEWED BY:  Joe Domenichelli, P.E.  

 
L O C AT I O N  A N D  D E S C R I P T I O N  

The purpose of this study is to determine the limits of inundation produced by Calero Reservoir in the 
event of a sunny day breach to satisfy DSOD requirements for a high hazard potential dam. 

Calero Reservoir is an existing earthen embankment dam and is located in eastern Sacramento County, 
CA within Rancho Murieta (See Figure 1).  It is located between Highway 16 to the south, Stonehouse 
Road to the west, and Latrobe Road to the north.  The Reservoir sits at the base of the western slope of the 
Sierra Nevada foothills at an elevation of approximately 280 feet.  The area surrounding the Reservoir 
receives average annual precipitation of approximately 22 inches.  However, Calero Reservoir has a 
relatively small watershed and is maintained via a pump station that feeds the reservoir.  The Reservoir is 
owned and maintained by the Rancho Murieta Community Service District and is used for water storage 
and recreation.   

  
Figure 1. Location Map 

Dam Location 
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The sunny day failure mode was selected for analysis due to the failure releasing a much greater peak 
flow than a storm frequency event for this watershed.  Two break locations were selected for analysis due 
to differing flow paths and potential downstream risks.   

These break locations consist of:  
A. Main Dam break (west)  
B. Saddle Dam break (east) 

 
See Figure 2 below for analyzed break locations.  All dam embankments are earthen embankments.     

 
Figure 2. Dam Break Locations Analyzed 

The east saddle dam (location B) is a potential critical appurtenant structure.  It doesn’t meet DSOD 
criteria for height (25 feet) or storage volume (5,000 AF) for a critical appurtenant structure.  However, a 
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failure of the east saddle dam (B) has the potential to cause an overtopping failure of Clementia 
Reservoir.   

The main dam break inundation map is in Appendix A with maps for maximum depths and peak 
velocities.  The saddle dam break inundation maps are in Appendix B.   

Calero Reservoir has a pipe that acts as a spillway.  During the spring and summer months obstructions 
such as flash boards can be placed at the spillway inlet to increase reservoir storage.  For the sunny day 
failure analyses, the Reservoir is filled to the top of the flash boards which is 2 feet higher than the 
spillway crest.   

D AT U M  

The vertical datum for this project is NAVD88 and the horizontal datum is NAD83 California Zone II.  
Electronic results are provided in the CD in Appendix D with projections in both NAD83 CA Zone II and 
NAD83 California Teale Albers.   

Terrain data was provided in NAVD88 and stage-storage data was provided in NVGD29.  Stage-storage 
data was converted to NAVD88 by adding 2.4 feet, which was determined by using the National Geodetic 
Survey’s VERTCON Orthometric Height Conversion calculator (https://www.ngs.noaa.gov/cgi-
bin/VERTCON/vert_con.prl).  

FA I L U R E  PAT H S  

The paths of failure for Calero Reservoir vary depending upon the break location.   

A. For the Main Dam break, inundation flood flows discharge into Crevis Creek and travel in a 
western direction.  The flood flows will cross Scott Road Bridge submerging the south approach 
by approximately 10 feet.  The northern approach will be submerged by 4 feet.  After Scott Road, 
the flood flows travel along Crevis Creek in a western direction.  Parts of Latrobe Road west of 
Scott Road will be inundated.  Crevis Creek travels in a west then southwest direction before 
draining into Deer Creek.  Flood flows in Deer Creek travel in a west to southwest direction.  The 
next crossing is Kiefer Blvd.  The Kiefer Blvd bridge approaches will be submerged by 5 feet.  
After crossing Kiefer Blvd, much of the Sloughhouse area farm fields will be inundated.  Deer 
Creek at Highway 16 has two bridge crossings and one large triple box culvert crossing.  The 
main creek flows through a bridge and the overflow paths flow through a smaller bridge to the 
west and a large triple box culvert to the east.  A low-lying area of Highway 16 just to the east 
will be overtopped with depths around 1 foot.  After crossing Highway 16, flood flows travel 
southwest and pass the Folsom South Canal.  The Folsom South Canal passes under Deer Creek 
via a siphon.  The floodplains up to this point attenuate peak flows considerably from 
approximately 76,000 cfs at the Calero breach to 13,500 cfs at Highway 16 to 6,300 cfs at the 
Folsom South Canal.  A USGS 1998 study of the Cosumnes River and Deer Creek lists Deer 
Creek near Sloughhouse as having peak discharges of 15,700 cfs for the 500-year, 11,100 cfs for 
the 100-year, 9,380 cfs for the 50-year, and 5,680 cfs for the 10-year storm events.  At 
Sloughhouse, the main dam break peak flow is locally comparative between a 100- to 500-year 
storm event.  Moving downstream in Deer Creek to the Folsom South Canal crossing, peak flows 
from the main dam break are comparative to a 10-year storm event in Deer Creek.  For the USGS 
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table of storm flood flows, see Table 2 in Appendix C.  After the Folsom South Canal, inundation 
flood flows continue southwest in Deer Creek to Wilton Road.  The flows pass under the Wilton 
Road Bridge at Deer Creek.  After Wilton Road flow continues in Deer Creek to the confluence 
with the Cosumnes River.  Once in the Cosumnes River, flows pass under Highway 99 and the 
railroad crossing.  The Main Dam breach study limits end in the Cosumnes River just east of 
Highway 99.  The study was terminated at this location due to the peak flow from the breach 
being significantly less than storm frequency events on the Cosumnes River near Highway 99 and 
the inundation flow is contained within the channel.    

B. In the Saddle Dam break scenario, flows breach the east saddle dam and travel along the drainage 
just east of Calero in a southeast direction to Clementia Reservoir.  There is a treatment plant 
located at the northeast end of Clementia Reservoir that may see some flooding.  Clementia 
Reservoir was set to the maximum allowable storage.  The reservoir fills in approximately an 
hour after flows from the Calero breach enter Clementia Reservoir.  As Clementia Reservoir 
overtops it triggers the sequential failure in the HEC-RAS model.  Flood flows from Clementia 
drain into the Cosumnes River located just south of Clementia Reservoir.  Peak Flows out of 
Clementia are 36,400 cfs.  Per Table 2 in Appendix C, peak flows in the Cosumnes River at 
Michigan Bar are 34,200 cfs for the 10-year storm event.  The Michigan Bar stream gage is 
located approximately 2 miles upstream in the Cosumnes River from this location.  Flood flows 
are contained in the Cosumnes River and travel in a southwest direction.  Flood flows pass under 
the Highway 16 bridge.  By the time flows reach Dillard Road the peak flow has attenuated to 
18,135 cfs and to 10,160 cfs at the Folsom South Canal crossing.  At Highway 99 flows have 
reduced to 4,450 cfs and the study was terminated just east of Highway 99  due to low flows.  
Peak flows in the Cosumnes River attenuate much slower than Deer Creek due to being confined 
in the channel and not having as much floodplain storage.   

For both scenarios, Cosumnes River just east of Highway 99 is the downstream limit.  See the attached 
inundation maps in Appendix A and B for detailed depths, velocities, and limits of each failure scenario.   

FA I L U R E  PA R A M E T E R S  

Key parameters required to perform the failure analysis on Calero Reservoir consist of the following: 

1. Bottom Width of Breach 
2. Final Bottom Elevation of Breach 
3. Side Slopes 
4. Formation Time 
5. Failure Mode 

 
The bottom width, side slopes, and formation time were calculated using Froehlich’s prediction equations 
for average breach width and time of failure (Froehlich, David C., 1995, “Peak Outflow from Breached 
Embankment Dam,” Journal of Water Resources Planning and Management, vol. 121, no.1, p. 90-97) 
which were updated from Froehlich’s previous equations circa 1987.  According to the Dam Safety Office 
(DSO) manual “Prediction of Embankment Dam Breach Parameters” Froehlich’s breach width equation 
appears to be the best predictor for breach widths less than 160 ft which apply to all breach locations for 
this reservoir.  
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The initial water surface in Calero Reservoir was set to the approved maximum water surface elevation 2 
feet above the spillway crest elevation. The elevation is 280 feet NVGD29.  This elevation converted to 
282.4 feet NAVD88 to match the terrain file and stage-storage curve used in the model.  The failure mode 
for the Main and Saddle dam breaks were chosen to be piping.  Clementia’s failure mode was set to 
overtopping.  Final bottom elevations were set to the downstream toe elevation of each embankment for 
all breach locations.  See Table 1 for a summary of the dam failure parameters.  

Table 1. Calero-Clementia Reservoir Failure Values for each Breach Location
Parameter A. Main Dam B. Saddle Dam Clementia Overtopping
Failure Mode Piping Piping Overtopping
Side Slopes 1:1 1:1 1:1
Final Bottom Elevation 226.4 264 164.3
Final Bottom Width 126 feet 89 feet 138 feet
Formation Time 0.58 hours 1.2 hours 0.73 hours

Figure 3 shows Calero Reservoir’s stage-storage curve and Figure 4 shows Clementia’s stage-storage 
curve.  

Figure 3. Calero Reservoir Stage-Storage Curve
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Figure 4. Clementia Reservoir Stage-Storage Curve

T E R R A I N  D ATA

Sacramento County’s CVFED LiDAR with 2-ft contours was utilized to develop a terrain file.  

Stream centerlines, reservoir outlines, and bridge crossing centerlines were drawn in AutoCAD and 
exported to HEC-RAS for use as break-lines, storage areas, and bridge crossings.  Bridge crossings were 
added as culverts due to HEC-RAS 5.0.5 2D not having the ability to model bridges in the 2D domain at 
this time.  Reservoir areas were outlined and dropped into the terrain geometry as “storage areas” and 
assigned stage-storage curves that were adjusted to match the terrain’s NAVD88 referenced elevations.  A 
Digital Elevation Model (DEM) surface was then created in AutoCAD Civil 3D and exported with 4-foot 
grid spacing referenced to the NAD83 California State Plane Zone II coordinate system.  Figure 5 below 
shows the modified combined surface used for both analyses in this study.



CALERO RESERVOIR FAILURE INUNDATION STUDY 

7                                                      Domenichelli & Associates, Inc. 
 

   

 

 
Figure 5. Modified HEC-RAS Terrain  
 
 

H Y D R A U L I C  M O D E L   

A HEC-RAS model (Hydrologic Engineering Center River Analysis System version. 5.0.5) was created 
to analyze the inundation limits in the event of a failure. The model is a 2D model with the above-
mentioned terrain data imported into HEC-RAS and used as the terrain. Two separate failure scenarios 
were created for the Main Dam and Saddle Dam breach locations.  The Reservoir and the above listed 
failure parameters were entered into the model as a storage area at the upstream end of the 2D model and 
the study was terminated just west of Highway 99 in the Cosumnes River.  The downstream boundary 
control was set to a normal depth calculation with a friction slope of 0.00043 ft/ft.   

The study area endpoint west of Highway 99 was used due to peak flows being far lower than channel 
capacity in the Cosumnes River at this location.  All flow would be contained within the channel.   
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For a conservative approach to mapping the inundation area, only bridges and large culverts were 
modeled.  Smaller culverts were considered as plugged with debris. 

A. In the Main Dam Break scenario; Scott Road, Kiefer Blvd., and Highway 16 bridges and culverts 
were modeled all as box culverts.  HEC-RAS 5.0.5 2D does not have the ability to model bridges 
in the 2D domain.  By using box culverts with similarly sized openings at crossings where 
bridges exist, the culverts effectively function as bridges would.  A site visit to the bridge and 
culvert crossings was performed and measurements were made with a tape measure and laser 
range finder.  Modeled box culvert sizes were based on field measurements and comparable 
conveyance areas for bridges with multiple openings.  However, in some cases the heights and 
widths had to be reduced due to 2D terrain elevation and grid restrictions.  If surface or grid 
elevations were higher than culvert invert elevations, culvert invert elevations were adjusted to 
match LiDAR surface elevations.  By reducing conveyance areas at crossings, the upstream 
floodplain would expand slightly.  In the upstream reaches this has little impact due to the very 
large flows overtopping the bridge crossings and significant lengths of the approaches.  Farther 
downstream where flows have attenuated, reductions to bridge openings have a more 
conservative effect on the local floodplain.   

B. The Saddle Dam Break scenario copies the geometry of the Main Dam Break but moves the 
breach location to the East Saddle Dam, adds Clementia Reservoir and breach, and adds bridge 
crossings to Highway 16 and Dillard Road over the Cosumnes River as structures with multiple 
box culverts.  The Bridge crossing at Wilton Road was left out do to flows being low and 
contained within the channel at that point.   

Both the Main Dam break and Saddle Dam break models use Manning’s ‘n’ land cover regions to 
establish various ‘n’ values throughout the 2D model.  Manning’s ‘n’ values range from 0.06 for 
vegetated channels to 0.02 for roads.  The default Manning’s ‘n’ value was set to 0.04.  Twenty-nine 
separate areas were created to represent Manning’s ‘n’ areas for roads, open fields, normal channels, and 
vegetated channels.  These areas were determined from satellite imagery and a site visit to some of the 
areas.  Bridge crossings that were modeled with a box culvert or multiple box culverts, used a Manning’s 
‘n’ value of 0.035 for the bottom to simulate a natural stream bottom and 0.015 on the walls to represent 
the concrete abutments and piers.   

The grid for the 2D area within HEC-RAS was set to a spacing of 50-feet. To provide additional accuracy 
along anticipated flow paths, break-lines were added to capture low-flow pathways in creeks and roads.  
Break-lines were also added to represent flow barriers at creek and river crossings by “sampling” terrain 
values along the break-line.  Break-line cell spacing was set to 50-ft for creeks and rivers.  The break-
lines provide additional cell faces perpendicular to low flow paths for the grid to pull data from the 
terrain.  The break-lines along high ground also helped reduce “cell leaking” by “sampling” points along 
the higher ground to create flow boundaries.   

The computation interval was set to 5 seconds for both scenarios.  The total simulation time was set to 24 
hours to capture the flood wave and deflood time.  Mapping output intervals were set to 1-minute 
increments.   

Both Reservoir breach scenarios were set to start at time t=10 minutes.  Figures 6, 7, and 8 show the 
breach hydrographs for each location. 
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Figure 6. Calero Reservoir Main Dam (A) Breach Hydrograph (Max flow = 75,942 cfs) 
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Figure 7. Calero Reservoir Saddle Dam (B) Breach Hydrograph (Max flow = 10,565 cfs) 
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Figure 8. Clementia Reservoir Main Dam Sequential Breach Hydrograph (Max flow = 36,379 cfs) 
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The modeling was mapped against the modified terrain and georeferenced aerial imagery.  Digital shape 
files were created to compare the inundation limits to aerial sources.  Detailed inundation maps for Calero 
Reservoir’s Main and Saddle Dam breach location are provided as attachments to this study in Appendix 
A and B, respectively.  Structures and facilities impacted by the failure are highlighted for use in 
establishing an Emergency Action Plan.  Electronic copies and results are provided in a CD in Appendix 
D.   
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CLEMENTIA RESERVOIR  
SUNNY DAY FAILURE INUNDATION STUDY 
Dam #1450.004, National ID CA01119 
September 26, 2018 

PREPARED BY:  David Cooper, E.I.T. 
REVIEWED BY:  Joe Domenichelli, P.E.  

 
L O C AT I O N  A N D  D E S C R I P T I O N  

The purpose of this study is to determine the limits of inundation produced by Clementia Reservoir in the 
event of a sunny day breach to satisfy DSOD requirements for a high hazard potential dam. 

Clementia Reservoir is an existing earthen embankment dam and is located in eastern Sacramento 
County, CA within Rancho Murieta (See Figure 1).  It is located between Highway 16 to the south, 
Stonehouse Road to the west, and Latrobe Road to the north.  The Reservoir sits at the base of the western 
slope of the Sierra Nevada foothills at an elevation of approximately 190 feet.  The area surrounding the 
Reservoir receives an average annual precipitation of approximately 22 inches.  However, Clementia 
Reservoir has a relatively small watershed and is maintained via a pump station that feeds the reservoir.  
The Reservoir is owned and maintained by the Rancho Murieta Community Service District (RMCSD) 
and is used for water storage and recreation.   

  
Figure 1. Location Map 

Dam Location 
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The sunny day failure mode was selected for analysis due to the failure releasing a much greater peak 
flow than a storm frequency event for this watershed.  See Figure 2 below for the analyzed break location.  
The dam embankment is an earthen embankment.     

 
Figure 2. Dam Break Location 

The main dam break inundation map is in Appendix A with maps for maximum depths.  Inundation maps 
with peak velocities are shown in Appendix B.   

Clementia Reservoir has a small spillway.  During the spring and summer months obstructions such as 
stoplogs can be placed at the spillway inlet to increase reservoir storage.  For the sunny day failure 
analysis, the Reservoir is filled to the top of the stoplogs which is 2 feet higher than the spillway crest.   

Clementia 
Reservoir 

Main Dam 
Break Location 
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D AT U M  

The vertical datum for this project is NAVD88 and the horizontal datum is NAD83 California Zone II.  
Electronic results are provided in Appendix D with projections in both NAD83 CA Zone II and NAD83 
California Teale Albers.   

Terrain data was provided in NAVD88 and stage-storage data was provided in NVGD29.  Stage-storage 
data was converted to NAVD88 by adding 2.4 feet, which was determined by using the National Geodetic 
Survey’s VERTCON Orthometric Height Conversion calculator (https://www.ngs.noaa.gov/cgi-
bin/VERTCON/vert_con.prl).  

FA I L U R E  PAT H S  

In the Main Dam break scenario, Clementia Reservoir was set to the maximum allowable storage.  Flood 
flows from Clementia drain into the Cosumnes River located just south of Clementia Reservoir.  Peak 
Flows out of Clementia are 15,375 cfs.  Per Table 2 in Appendix C, peak flows in the Cosumnes River at 
Michigan Bar are 22,500 cfs for the 5-year storm event.  The Michigan Bar stream gage is located 
approximately 2 miles upstream in the Cosumnes River from this location.  Flood flows are contained in 
the Cosumnes River and travel in a southwest direction.  Flood flows pass under the Highway 16 bridge.  
By the time flows reach Dillard Road the peak flow has attenuated to 7,050 cfs and to 3,190 cfs at the 
Folsom South Canal crossing.  At Highway 99 flows have reduced to 1,170 cfs and the study was 
terminated just east of Highway 99  due to low flows.  See the attached inundation maps in Appendix A 
and B for detailed depths and velocities, respectively.   

FA I L U R E  PA R A M E T E R S  

Key parameters required to perform the failure analysis on Clementia Reservoir consist of the following: 

1. Bottom Width of Breach 
2. Final Bottom Elevation of Breach 
3. Side Slopes 
4. Formation Time 
5. Failure Mode 

 
The bottom width, side slopes, and formation time were calculated using Froehlich’s prediction equations 
for average breach width and time of failure (Froehlich, David C., 1995, “Peak Outflow from Breached 
Embankment Dam,” Journal of Water Resources Planning and Management, vol. 121, no.1, p. 90-97) 
which were updated from Froehlich’s previous equations circa 1987.  According to the Dam Safety Office 
(DSO) manual “Prediction of Embankment Dam Breach Parameters” Froehlich’s breach width equation 
appears to be the best predictor for breach widths less than 160 ft which apply to all breach locations for 
this reservoir.  
 
The initial water surface in Clementia Reservoir was set to the approved maximum water surface 
elevation, which is 2 feet above the spillway crest elevation.  The elevation is 187 feet NVGD29.  This 
elevation converted to 189.4 feet NAVD88 to match the terrain file and stage-storage curve used in the 
model.  The failure mode for the dam break was chosen to be piping.  The final bottom elevation was set 
to the downstream toe elevation of the embankment.  See Table 1 for a summary of the dam failure 
parameters.   
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Table 1. Clementia Reservoir Failure Values for each Breach Location
Parameter Main Dam Embankment
Failure Mode Piping
Side Slopes 1:1
Final Bottom Elevation 164.1
Final Bottom Width 78 feet
Formation Time 0.69 hours

Figure 3 shows Clementia Reservoir’s stage-storage curve.  Reservoir stage-storage volumes were 
provided by RMCSD.  

Figure 3. Clementia Reservoir Stage-Storage Curve

T E R R A I N  D ATA

Sacramento County’s CVFED LiDAR with 2-ft contours was utilized to develop a terrain file.  Stream 
centerlines, reservoir outlines, and bridge crossing centerlines were drawn in AutoCAD and exported to 
HEC-RAS for use as break-lines, storage areas, and bridge crossings.  Bridge crossings were added as 
culverts due to HEC-RAS 5.0.5 2D not having the ability to model bridges in the 2D domain.  Reservoir 
areas were outlined and dropped into the terrain geometry as “storage areas” and assigned stage-storage 
curves that were adjusted to match the terrain’s NAVD88 referenced elevations.  A Digital Elevation 
Model (DEM) surface was then created in AutoCAD Civil 3D and exported with 4-foot grid spacing 
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referenced to the NAD83 California State Plane Zone II coordinate system.  Figure 5 below shows the 
modified combined surface used for analysis in this study.  

 

 
Figure 5. Modified HEC-RAS Terrain  
 
 

H Y D R A U L I C  M O D E L   

A HEC-RAS model (Hydrologic Engineering Center River Analysis System version. 5.0.5) was created 
to analyze the inundation limits in the event of a failure.  The model is a 2D model with the above-
mentioned terrain data imported into HEC-RAS and used as the terrain.  A failure scenario was created 
for the Dam embankment.  The Reservoir and the above listed failure parameters were entered into the 
model as a storage area at the upstream end of the 2D model and the study was terminated just west of 
Highway 99 in the Cosumnes River.  The downstream boundary control was set to a normal depth 
calculation with a friction slope of 0.00043 ft/ft.  The study area endpoint west of Highway 99 was used 
due to peak flows being far lower than channel capacity in the Cosumnes River.  All flow would be 
contained within the channel.   
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For a conservative approach to mapping the inundation area, only bridges were modeled.  Smaller 
culverts were considered as plugged with debris.  The Clementia Reservoir Dam break scenario modeled 
bridge crossings for: The Rancho Cordova pedestrian/golf cart bridge over the Cosumnes, the Highway 
16 bridge over the Cosumnes River, and the Dillard Road Bridge over the Cosumnes.  The Wilton Road 
Bridge and Highway 99 Bridges over the Cosumnes were not modeled due to flows being low at those 
locations and contained within the channel.  All modeled bridges were modeled as box culverts.  HEC-
RAS 5.0.5 2D does not have the ability to model bridges in the 2D domain.  By using box culverts with 
similarly sized openings at crossings where bridges exist, the culverts effectively function as bridge 
openings would.  A site visit to bridge and culvert crossings was performed and measurements were made 
with a tape measure and laser range finder.  Modeled box culvert sizes were based on field measurements 
and comparable conveyance areas for bridges with multiple openings.  However, in some cases the 
heights and widths had to be reduced due to local 2D terrain elevations and grid restrictions.  If the 
surface or grid elevations were higher than culvert invert elevations, culvert invert elevations were 
adjusted to match LiDAR surface elevations.  Since all flows from the Dam Breach were contained in the 
Cosumnes River, reductions to bridge openings did not have significant effects on local floodplains.   

The Dam break model uses Manning’s ‘n’ land cover regions to establish various ‘n’ values throughout 
the 2D model.  Manning’s ‘n’ values range from 0.06 for vegetated channels to 0.02 for roads.  The 
default Manning’s ‘n’ value was set to 0.04.  Twenty-nine separate areas were created to represent 
Manning’s ‘n’ areas for roads, open fields, normal channels, and vegetated channels.  These areas were 
determined from satellite imagery and a site visit to some of the areas.  Bridge crossings that were 
modeled with a box culvert or multiple box culverts, used a Manning’s ‘n’ value of 0.035 for the bottom 
to simulate a natural stream bottom and 0.015 on the walls to represent the concrete abutments and piers.   

The grid for the 2D area within HEC-RAS was set to a spacing of 50-feet. To provide additional accuracy 
along anticipated flow paths, break-lines were added to capture low-flow pathways.  Break-lines were 
also added to represent flow barriers at creek and river crossings by “sampling” terrain values along the 
break-line.  Break-line cell spacing was set to 50-ft for creeks and rivers.  The break-lines provide 
additional cell faces perpendicular to low flow paths for the grid to pull data from the terrain.  The break-
lines along high ground also helped reduce “cell leaking” by “sampling” points along the higher ground to 
create flow boundaries.   

The computation interval was set to 5 seconds.  The total simulation time was set to 24 hours to capture 
the flood wave and deflood time.  Mapping output intervals were set to 1-minute increments.   

The Reservoir breach scenario was set to start at time t=10 minutes.  Figures 6 shows the breach 
hydrograph.   
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Figure 6. Clementia Reservoir Breach Hydrograph (Max flow = 15,375 cfs) 
 
The modeling was mapped against the modified terrain and georeferenced aerial imagery.  Digital shape 
files were created to compare the inundation limits to aerial sources.  Detailed inundation maps for 
Clementia Reservoir’s Dam breach depth and velocity grids are provided as attachments to this study in 
Appendix A and B, respectively.  No structures or facilities are impacted by the failure.  The map will be 
used in establishing an Emergency Action Plan.  Electronic copies and results are provided in Appendix 
D.   
 
 



Rancho Murieta CSD  
Proposed Buildings to be Self Insured (Property) 

FY 25-26 

Site Description 

Total 
Insured 

Value 
Proposed Real Prop 

Personal 
Prop 

CSD Office FIVE AERATION PONDS $0 $11,616,000 $0 
Treatment Plants 1 & 2 NEW MEMBRANE SYSTEM $0 $9,418,945 $0 
Treatment Plants 1 & 2 SEDIMENTATION BASINS $0 $3,009,896 $0 

CSD Office EQUALIZATION BASIN - 1.8 MG 
CAPACITY 

$0 $2,040,000 $0 

FIRE HYDRANTS FIRE HYDRANTS $0 $816,893 $0 
FENCING FENCING $0 $739,863 $0 

Calero to Chesbro Siphon Siphon Pump Station $0 $230,555 $0 
Treatment Plants 1 & 2 Drying Beds (2) $0 $219,717 $0 

FAA Lift Station Sewer and Storm Water 
Pumping Stations 

$0 $216,995 $0 

3-B Lift Station 3-B Lift Station $0 $93,655 $0 
6-A Sewer Lift Station 6-A Sewer Lift Station $0 $93,655 $0 

CSD Office Equipment Storage Shed $0 $88,087 $7,070 
Treatment Plants 1 & 2 Backwash Basin $0 $63,007 $0 

CSD Office Admin Building Sewer Pump 
Station 

$0 $23,250 $0 

Treatment Plants 1 & 2 Storage Bldg $0 $16,066 $7,276 
Pipe discharge/Floats/ 

Valve/Telemetry 
Pipe discharge/Floats 

/Valve/Telemetry 
$0 $14,926 $0 

Treatment Plants 1 & 2 Chemical Storage Building no. 2 $0 $10,464 $14,551 
Pump in Open (Loc 7) Pump in Open $0 $4,829 $0 
Alameda Lift Station STORAGE UNIT $0 $3,060 $5,000 

Chemical Storage Building no. 2 GATE ACCESS $0 $0 $181,654 
200KW Generator GENERATOR $0 $0 $48,588 

Misc. Piping and Valves Misc. Piping and Valves $0 $0 $72,753 
Misc. Piping and Valves Misc. Piping and Valves $0 $0 $72,753 

Pumps in Open - 19 RENTAL EQUIPMENT $0 $0 $37,785 
Electrical Control Box (Loc 5) Electrical Control Box $0 $40,245 $0 

CSD Office Control Building $0 $43,678 $14,551 
CSD Office Control Building -South Course 

Lift Station 
$0 $66,487 $0 

Basin 51.2 Acre pond Pumps $0 $73,170 $0 
CSD Office Sub-Drain Pump Station $0 $77,512 $0 
CSD Office Tank Farm $0 $77,512 $0 
CSD Office Drying Beds (2) with Pump 

Station 
$0 $87,803 $0 

Alameda Lift Station Pump in Open $0 $92,194 $0 
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