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GEI Project No. 2305575 

Mr. Jacob Moeder,  

Engineering Manager – Dams & Storage 

Irvine Ranch Water District  

15600 Sand Canyon Avenue  

Irvine, CA 92618  

 

Re: Santiago Creek Dam, DSOD Dam No. 1029-006, 

Annual Surveillance Report from January 2025 to December 2025 

Dear Mr. Moeder: 

GEI Consultants, Inc. (GEI) is pleased to submit this Annual Surveillance Report for 

Santiago Creek Dam covering the period from January 2025 to December 2025. This 

report is part of the scope of work described under our Professional Service Agreement 

between Irvine Ranch Water District (District) and GEI Consultants Inc. (GEI) dated 

October 25, 2023.  

We appreciate this opportunity to provide the District with our services. Please contact 

Nichole Tollefson at ntollefson@geiconsultants.com or Rich Sanchez at 

rsanchez@geiconsultants.com with any questions. 

Sincerely, 

GEI CONSULTANTS, INC. 

 

 

 

 

 

Richard Sanchez, P.E.     Nichole Tollefson, P.M.P. 

Principal Engineer     Senior Engineer 
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1.0 Introduction and Background 

1.1 General 

This report presents the results of the dam safety monitoring and surveillance program for 

Santiago Creek Dam, conducted by the Irvine Ranch Water District (IRWD) and GEI 

Consultants, Inc. (GEI) from January 2025 to December 2025. This report includes a review of 

previous surveillance reports, a compilation of field measurements, maintenance reports, 

observations, and conclusions related to the general condition and safety of the dam. In addition, 

recommendations are provided for continued operation, surveillance, and monitoring of the dam. 

This report is submitted as part of the jurisdictional requirements of the State of California, 

Department of Water Resources, Division of Safety of Dams (DSOD). 

Santiago Creek Dam is currently going through a design phase for a dam enlargement and 

outlet/spillway improvement project. Project construction is scheduled to begin in 2027. IRWD 

submitted an enlargement application to DSOD on December 17, 2021 and a separate application 

in October 2025 for embankment improvements. The project consists of constructing a new 

inclined outlet intake structure, a new spillway, new monitoring instrumentation, and 

embankment improvements that include adding a filter drain system and berm on the 

downstream side of the dam.  

Table 2 presents field measurements of piezometer water levels and reservoir water surface 

elevations since 2007. Table 3 presents elevations of Benchmark BM-0 and Survey Monuments 

BM-1 through BM-5 since 1989. Table 4 presents net horizontal displacements since 1994 for 

Survey Monuments BM-1 through BM-5, both in the North-South and East-West Directions. 

Figures 2 through 7 are graphs representing piezometer levels and reservoir water surface 

elevations for the 2-year period between January 2024 and December 2025. Figures 8 through 13 

are graphs representing the historical (10-year) piezometer levels and reservoir water surface 

elevations. Figures 14 and 15 represent the elevations of the survey monuments at the dam. 

Figure 16 represents the historical net horizontal displacements for the survey monuments in the 

North-South direction, while Figure 17 represents the historical net horizontal displacements for 

the survey monuments in the East-West direction. The historical plots reflect long-term trends 

and overall performance of the dam and reservoir. The use of long-term and short-term plots help 

to identify any adverse trends or significant deviations more easily in the data. 

In July 2002, a survey was performed to determine the vertical conversion factor from the 

original construction datum to the National American Vertical Datum of 1988 (NAVD 88). That 

survey showed that a vertical conversion factor of 1.90 feet is to be added to elevations from the 

original construction datum to obtain NAVD 88 elevations. Although the original construction 
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datum had been assumed to be North Geodetic Vertical Datum of 1929 (NGVD 29), the 1.90-

foot vertical conversion factor is to be used in place of the National Oceanic and Atmospheric 

Administration (NOAA) National Geodetic Survey (NGS) online program “VERTCON” used 

previously to convert elevations, since there is no confirmation that the original construction 

datum was NGVD 29. Therefore, elevations referenced to the original construction datum are 

indicated simply as "construction datum" (AECOM, 2016). 

In July 2023, IRWD developed a Dam Safety Program (IRWD, 2023) that includes principles 

and guidelines for Risk Informed Decision Making (RIDM) for its portfolio of dams. This report 

has been updated to follow the guidelines in the Dam Safety Program. 

1.2 Dam and Reservoir 

Santiago Creek Dam is a rolled-and-compacted earthfill dam that was completed in 1933 on 

Santiago Creek and Limestone Wash. The dam is 136 feet high with a dam crest length of 

1,425 feet and a crest width of 10 feet. The crest of the dam is at Elevation 810.0 ft (construction 

datum) or Elevation 811.9 ft (NAVD 88). All elevations presented in this report are referenced to 

NAVD 88 unless “construction datum” is noted. Figure 1A depicts the general plan view of the 

dam, spillway, and outlet tower. The upstream face has a slope of 1.5H:1V (Horizontal:Vertical) 

above Elevation of 799.4 ft, and 2.5H:1V below Elevation of 799.4 ft. The downstream face has 

a slope of 1.5H:1V above Elevation 791.9 ft, and 2H:1V below Elevation of 791.9 ft. As used in 

this report, the left and right designations are as viewed looking downstream. 

The dam is reported as being founded on bedrock for the upstream one-third of the dam, beneath 

the impervious upstream zone, and on alluvium under the central and downstream shell area 

(Figures 1B through 1D). 

As documented in "Dams within the Jurisdiction of the State of California" (DSOD, 2000), 

the reservoir has a drainage area of 63.1 square miles, a reservoir area of 650 acres, and a storage 

capacity of 25,000 acre-feet at the spillway crest. 

Currently the District is operating the reservoir under an interim winter seasonal restriction at 

Elevation 762.5 ft (construction datum), 27.5 feet below the existing spillway crest, to mitigate 

the potential of future spillway flows and prevent spillway damage prior to fixing the spillway. 

A reservoir caretaker's house is located immediately above and away from the right abutment 

of the dam promoting regular monitoring of the dam and associated facilities but has 

recently left unoccupied. A rain gauge is located near the caretaker's house that is to collect 

rainfall data. 
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1.3 Spillway 

The open-channel spillway is located on the left abutment of the dam. The spillway crest is at 

Elevation of 790.0 ft (construction datum) or Elevation 791.9 ft (NAVD 88), providing 20 feet of 

total freeboard. The reinforced-concrete spillway consists of an approach apron, control ogee 

structure, chute, and flip-bucket. According to a report by AECOM (2016), the spillway was 

extensively modified in late 1969 and/or early 1970 after being damaged by high spillway 

discharges from the February 1969 flood event. The original waste channel and lower chute were 

removed due to damage, and the flip-bucket was added at the end of the remaining chute. A 

portion of the left wall of the original spillway channel was left in place immediately 

downstream of the flip-bucket on the left abutment. 

There is an 8-foot-deep concrete cutoff wall at the upstream end of the spillway (Spillway 

Station 0+00), and shallower cutoffs at Spillway Stations 1+05, 2+00, 2+75, and 3+10. A 

subdrain system consisting of a tile drain surrounded by stone was placed downstream of the 

cutoff at Spillway Station 0+00, upstream of the other cutoffs, and was daylighted through the 

spillway chute at Spillway Station 3+14. 

1.4 Outlet Works 

The outlet works consist of a 135-foot-high circular reinforced concrete outlet tower with gated 

intakes at eight different elevations spaced at 10-foot intervals, a reinforced concrete-encased 60-

inch welded steel outlet conduit, and a downstream control house where reservoir discharges can 

be released in the event of an emergency. The lower four intake gates have been inoperable due 

to siltation for more than 30 years, while the remaining intake gates are operable. The outlet 

conduit is 592 feet long and it splits near the downstream toe of the dam into a 36-inch diameter 

main pipe and a 30-inch diameter emergency release pipe (blowoff). Water moving through the 

outlet conduit is controlled by the main valve located in the control house which is normally kept 

open to supply water through the Irvine Lake Pipeline (ILP) to the District’s customers. The 

emergency release pipe (blowoff) is controlled by a diverter valve, which is normally kept 

closed. It can be opened in an emergency to release water into the streambed immediately 

downstream of the control house. 

The District operated the outlet gate valves at the outlet tower, and downstream valves at the 

control house and emergency blowoff valve during the DSOD inspection on May 6, 2025. The 

District provided a Dam Outlet Valve Exercising Log which states the outlet gate valves at 

elevations 750, 740, 730 and 720 feet and downstream outlet valves were exercised on March 26, 

2024. The exercising log is contained in Table B-1  in Appendix B of this report. 



Annual Surveillance Report 

January 2025 to December 2025 

Santiago Creek Dam, DSOD Dam No. 1029-6 

 

GEI Consultants, Inc. 2-1 May 1, 2026 

2.0 Field Measurements 

2.1 General  

There are currently 22 open-well piezometers, one benchmark and five survey monuments being 

monitored at Santiago Creek Dam. District personnel measure the piezometric levels in the 

piezometers and the reservoir water level weekly and immediately following significant seismic 

events (significant defined as producing a peak ground acceleration of 0.3g or greater). The 

benchmark and survey monuments have been typically surveyed annually by a licensed surveyor 

under contract with the District. Precipitation is measured at the on-site rain gauge located near 

the caretaker’s house. Any seepage through the dam or its foundation are through the sub-

surface alluvial materials and not measured. No seepage has ever been observed on the 

downstream slope face or toe area of the dam. A Site and Instrumentation Plan showing the 

layout of the dam and appurtenances, as well as the locations of the piezometers and survey 

monuments, is shown in Figure 1A. Throughout this report, instrumentation measurements 

and readings that remained within historical limits and followed historical trends will be 

classified as normal. Historical limit is classified as the range between maximum and 

minimum water levels within the past ten years. 

Based on the ten-year historical data from January 2015 through December 2025, the reservoir 

water surface elevation varied from a minimum Elevation of 735.6 feet to a maximum Elevation 

of 779.9 feet. During the 2025 review period, the reservoir water surface elevation varied from a 

minimum Elevation of 746.8 feet to a maximum Elevation of 759.0 feet (32.9 feet below the 

spillway crest). The reservoir elevations that were read on the same dates as the piezometers are 

included in Table 2 that covers the period from January 2007 to December 2025. Rainfall data is 

included in Table 2 and Figures 2 through 13. 

All piezometers and survey monuments will be replaced during the upcoming dam modification 

project scheduled to begin during 2027. 

2.2 Piezometers 

An open-well piezometer is a small-diameter well used mainly to measure piezometric water 

levels within subgrades. It is typically installed as a casing in a vertical borehole and has a 

discrete perforated zone near its bottom to enable monitoring of changes in groundwater levels 

within that zone. The borehole is filled with permeable sandy material across the vertical zone 

corresponding to the sensing zone of the piezometer. More than one piezometer can be installed 

within a single, larger-diameter borehole. These groups of piezometers are often referred to as 

multi-stage or nested piezometers. The tip of each piezometer is placed at its own discrete depth 

interval.  
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for this piezometer varied from dry to 0.5 ft throughout the review period and was within 

historic measurements. 

Piezometer R-4 is located on the downstream bench of the dam, downstream of piezometer 

R-2. Figures 3 and 9 represent the 2-year and the historical water levels measured in 

piezometers R-4 Upper and R-4 Lower. Piezometer R-4 Upper was installed in foundation 

alluvium and was cleaned in July 2015, resulting in the water levels in this piezometer 

dropping by approximately 10 ft. After the cleaning, the water levels in piezometer R-4 

Upper remained between an elevation of 682 ft and 688 ft. The piezometer had a slight 

response to the reservoir water level and remained within historical ranges during the review 

period. Piezometer R-4 Lower is installed in the underlying bedrock and had a slight 

fluctuation and remained within historical ranges. 

Piezometer R-5 is located on the downstream bench of the dam, downstream of piezometer 

R-1. Figures 2 and 8 represent the 2-year and the historical water levels measured in 

piezometers R-5 Upper and R-5 Lower. Piezometer R-5 Upper was installed in the alluvium 

foundation and only fluctuated 0.3 ft during the review period. Piezometer R-5 Lower was 

installed in bedrock. Based on a review of historical data, R-5 Lower is showing reaction to 

changes in the reservoir level. This piezometer has been bailed in the past due to potential 

blockage and for the last ten years the levels have been fluctuating above and below 

elevation 710 ft depending on the reservoir level (Figure 8). More details of the maintenance 

work is provided in section 2.2.1.  

Piezometer R-6 is located on the dam crest near Station 5+00.  Figures 5 and 11 represent the 2-

year and the historical water levels measured in piezometers R-6 Upper and R-6 Lower. 

Piezometer R-6 Upper is installed in the pervious shell material. After the 2015 cleaning of this 

piezometer, the levels were consistently near elevation 700 ft until May 2023. R-6 Upper water 

levels have increased in response to the increase in reservoir water level between 2023 and 2024 

and has stayed at elevated level throughout the 2025 review period with a slight downward trend. 

The water levels in R-6 Upper appear to start leveling out starting in July 2024 due to the 

lowering of the reservoir water level. Piezometer R-6 Lower was installed in the alluvial bedrock 

foundation interface. The water level fluctuated within historical ranges other than a potentially 

erroneous reading in May 2025.  

Piezometer R-7 is located on the downstream bench of the dam at approximately Station 3+50. 

Figures 6 and 12 represent the 2-year and the historical piezometric levels measured in 

Piezometers R-7 Upper and R-7 Lower. Piezometer R-7 Upper was installed in the pervious shell 

alluvial foundation interface. It was reported that the Districts performed maintenance cleaning 

and re-sounded the bottom of piezometer R-7 Upper to confirm the bottom elevation in 2017. 

Genterra also cleaned out piezometer R-7 Upper in 2022 and restored functionality. The water 

level in R-7 Upper fluctuated 1.8 feet between maximum and minimum during the 2025 review 

period. These levels and variation are consistent with past measurements for this piezometer. 
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• Piezometer R-3 Middle was bailed and flushed multiple times and water in the standpipe 

continued to drain very slowly. Genterra believes the slotted section in Piezometer R-3 

Middle is clogged to some extent. The District should stop reading R-3 Middle until it is 

replaced in the dam modification project. 

Details of the instrumentation maintenance work are provided in Appendix D. 

2.3 Survey Movements  

There is a total of five survey monuments (BM-1 through BM-5) and one benchmark (BM-0) 

being monitored at Santiago Creek Dam. The survey monuments' elevations and net horizontal 

displacements are typically measured annually. Benchmark BM-0 is located on the right 

abutment of the dam. Survey Monuments BM-1, BM-2, and BM-3 are located along the crest of 

the dam. Survey Monument BM-4 is located on the right side of the bridge walkway over the 

spillway. Survey Monument BM-5 is located on the left side of the bridge walkway over the 

spillway. Figure 1A shows the locations of the survey monuments and benchmark. 

GEI developed threshold and action levels, based on the analysis of historical data, in the 

horizontal direction (North-South and East-West) and vertical direction for all survey 

monuments. A threshold level of 0.36 inches and an action level of 0.6 inches were established 

for relative horizontal movement in the North-South (Downstream-Upstream) direction and for 

relative vertical movement between surveys. A threshold level of 0.6 inches and an action level 

of 0.84 inches were established for relative horizontal movement in the East-West (Right-Left) 

direction between surveys. An additional threshold level of 1-inch total horizontal displacement 

was included for BM-5 in the North-South (Downstream/Upstream) direction. The Green 

Alarm, Yellow, and Red Alarm levels were used for the survey monuments. The survey data 

during the 2025 review period was assessed using these alarm levels. The required response for 

each alarm level follows the guidelines outlined in Table 2 of Guideline No. 4 (Seepage & 

Piezometer Monitoring) and Table 2 of Guideline No. 6 (Movement Monitoring) in the Dam 

Safety Program. 

Surveys of the monuments' elevations along with a determination of the net horizontal 

displacements of the survey monuments for the 2025 review period were performed on 

October 10, 2025. The survey report is provided in the Appendix of this report. Graphical plots 

representing the survey monuments' elevations since 1989 are presented in Figures 14 and 

15. Table 3 lists the elevation data of the survey monuments since 1989. 

Surveys to measure the net horizontal displacements of the survey monuments began in 

1994. Graphical plots representing the monuments’ net horizontal displacements since 1994 

are presented in Figures 16 and 17. Table 4 lists the monuments’ net horizontal 

displacement data since 1994. 
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The vertical movement data (Table 3) of the survey monuments indicate movement has all 

been within Alarm Level I. The horizontal movement in the north-south and west-east 

directions for BM-1 through BM-4 were all in Green Alarm during the review period. Based 

on the data it appears ambient temperatures and the different reservoir water levels during 

the surveys could be contributing to the slight variations in the survey measurements. The 

net horizontal displacement for BM-5 is up to approximately 0.8 inches in the upstream 

direction since 1994, which places it at Yellow Alarm. The horizontal movement in the 

East-West direction for BM-5 was in Red Alarm during the review period. Based on the 

historical graph (Figure 17) there is a small incremental trend of movement for BM-5 in the 

upstream direction. This small movement could be partially attributed to the left abutment 

sloughing of weathered material in the vicinity of this monument. This small amount of 

movement will be monitored and is not considered a problem at this time, especially 

considering the Districts are moving forward with plans for a major rehabilitation of the 

spillway, including addressing the left abutment sloughing, in the coming years. 

Based on GEI’s review of the historical data, the horizontal and vertical movements are 

minimal and within acceptable tolerances. There are no significant movements or signs of 

instability. 

2.4 Dam Crest Crack 

On October 7, 2024, IRWD staff provided a tour of Santigo Creek Dam and noticed a crack 

along the dam crest. The District reviewed previous annual surveillance reports by GEI, DSOD 

inspection reports, Serrano Water District monthly inspection reports, and the Revised 

deformation Analysis: Cracking Study Using 2D Nonlinear Numerical Modeling, Santiago 

Creek Dam, and confirmed the following: that the crack might have developed between October 

3 and October 7, 2024, and that the change in dam crest direction that occurs between Station 

6+00 and 8+00 (Crack Location 1) is in an area identified for potential cracking. In October, no 

seismic events occurred that met IRWD’s seismic response criteria, as described in Dam Safety 

Program Guidelines, Guideline No. 3. 

On October 17, 2024, IRWD staff and AECOM visited the dam in the late afternoon and walked 

the entire dam crest. Two crack locations were observed, and the extents of the cracks were 

exposed with a broom and measured. The two crack locations are as shown in the memorandum 

provided in the Appendices of this report. IRWD staff and AECOM took the following 

measurements: 

Location 1: 

• The crack length is approximately 25 feet long and longitudinal.  

• The greatest width is approximately ½ inch.  

• The depth at the greatest width is approximately 1.5 feet. 
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Location 2: 

• The crack length is approximately 24 feet long and longitudinal.  

• The greatest width is approximately ¼ inch.  

• The depth at the greatest width is approximately 8 inches. 

Based on the site assessment, the memorandum made the following recommendations: 

• The two crack locations should be regularly monitored. The length, width, and depth 

should be recorded as part of the monitoring program.  Monitoring should occur at least 

once a month and every two weeks if rain events have occurred within 2-weeks.  

• The cracks should be preserved and barricaded to prevent material from entering the 

cracks.  

• The dam crest should be closed to regular vehicle traffic and limited to vehicle access 

that is required for urgent maintenance or operations.    

IRWD has provided documentation stating that the cracks have not worsened since their initial 

discovery and during GEI’ inspection were observed to have essentially sealed, therefore IRWD 

has discontinued monitoring of the cracks. 
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3.0 Field Evaluations 

3.1 Field Evaluation on June 16, 2025 

A field evaluation and inspection were performed by Emerson Revolorio, Santiago Martinez-

Granata, and Adam Snyder of GEI, and Christian Wimenta, Anthony Zaragoza, Nick Pizanie, 

and Steve Habiger of the District on June 16, 2025. The reservoir level was reported to be at 

Elevation 758.1—33.8 feet below the spillway crest. Weather conditions were sunny with 

temperature in the mid-80s. Photos taken by GEI are included in the Appendix of this report. 

3.1.1 Dam 

The crest of dam, downstream toe area, sections of the upstream and downstream slopes, right 

abutment area, and groin areas were walked and appeared to be similar to the conditions 

observed during the March 2024 inspection except for the dam crest cracks identified by IRWD 

in October 2024, see Photos 1-8. The dam crest, slopes, right abutment area, and groin areas did 

not have any unusual signs of instability or movement. The upstream slope concrete lining has 

long standing temperature shrinkage cracking and needs to be monitored annually. During the 

previous year’s inspection, GEI observed that the vegetation growing in the cracks and between 

the panel joints of the upstream slope concrete liner were removed, but have since grown back 

slightly, see Photos 7 and 8. The District has continued to mow the grass cover and remove the 

brush and small trees along the dam downstream face and right abutment area, see Photos 2-6. 

The right abutment area and both downstream groin areas were inspected, and no unusual 

conditions were seen. The downstream toe area of the dam was walked, and no unusual signs 

were seen. The downstream face and toe of the dam did not have any signs of seepage or wet 

spots. GEI did not observe rodent activity on the dam. IRWD operations staff reported that the 

new pest control company has been successful in lowering rodent activity. The rock knob 

between the dam and spillway had no signs of movement or instability. The sloughing sediment 

from the left abutment at the spillway had been cleared, see Photo 9. 

GEI observed previously completed concrete patch work by the District on the spillway 

approach and upstream dam face concrete panels, see Photos 10 and 11. DSOD staff conducted a 

site visit of Santiago Creek Dam on March 26, 2024, and identified a crack in the concrete liner 

on the upstream face, located between Piezometers R1 and R6. GEI identified the same crack on 

the upstream concrete liner, see Photo 12.  

GEI inspected the existing cracks along the crest of the dam, see Photos 13 and 14. The cracks 

appeared to have been partially filled in and no signs of progression were seen.  
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3.1.2 Spillway 

The reinforced concrete spillway bridge, approach, and chute were walked and inspected, see 

Photos 11 and 15-17. The spillway was clear. A design project is currently underway to build a 

new spillway. The new spillway will address the overall concerns with the aging structure. There 

are various localized concrete areas especially on the bridge parapets and approach that require 

concrete repairs. Several temperature related cracks were observed along the dams’ upstream 

slope concrete liner, see Photo 13. The District is operating the reservoir under an interim winter 

restriction (Elevation 762.5 ft) to mitigate the potential of future spillway spills and the potential 

of spillway damage prior to constructing the new spillway. During their 2024 annual inspection, 

DSOD also identified concrete spalls with exposed rebar and a damaged section of concrete in 

the spillway. GEI located and identified the damaged locations during the 2025 inspection, see 

Photo 17. 

3.1.3 Outlet Works 

The energy dissipator structure was clear, see Photo 18. GEI observed minor concrete spalling 

and exposed rebar within the dissipator structure, see Photos 19 and 20. The outlet tower was not 

accessed during this inspection, so an evaluation was not conducted. No unusual conditions were 

seen as viewed from the spillway, see Photo 21. The outlet gate valves, downstream valves, and 

emergency blowoff valves were not exercised during the inspection. The Dam Outlet Valve 

Exercising Log provided by the District, noted the valves were last exercised on May 6, 2026 

(Appendix B). 

3.1.4 Seepage 

No seepage or wet spots were seen on the downstream slope or toe area of the dam. There is no 

seepage collection system for this dam. The alluvium foundation acts as a drain blanket for the 

dam. 
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4.0 Conclusions and Recommendations 

4.1 Conclusions 

1) Based on the review of available instrumentation data and GEI’s field inspection, the dam 

did not have signs of structural deficiencies, seepage, and instability. 

2) Based on GEI's review, the piezometers responded to reservoir water surface levels—the 

water levels remained normal and consistent with historical levels. 

3) The overgrown vegetation growing in the cracks of the dam’s upstream slope concrete 

liner and between the concrete panel joints was recently removed. Sparse vegetation still 

grows in between the concrete panel joints. 

4) The upstream slope concrete lining had long standing temperature shrinkage cracking. 

The upper 15 feet of the dam as well the entire spillway and approach are to be replaced 

with the upcoming dam modification project. 

5) GEI did not observe rodent activity throughout the downstream face of the dam as we 

had in previous inspections. IRWD is continuing with rodent control measures. IRWD is 

currently utilizing carbon monoxide as an effective treatment for ground squirrel control. 

IRWD still has black feeder control stations for rats and mice near the dam caretaker 

house and other IRWD facilities. 

6) The sloughing sediment from the left abutment at the spillway had been cleared. 

7) In 2024, DSOD identified a crack in the concrete panel on the dam’s upstream face, 

located between Piezometers R1 and R6. As of 2025, the crack is still present and has not 

appeared to worsen. The crack will be repaired in the upcoming dam modification 

project. 

8) The two dam crest cracks have been partially filled with surrounding material and did not 

show signs of progression. IRWD confirmed that the cracks have not appeared to worsen 

and that they have discontinued monitoring of the cracks. 

9) There are longstanding erosion rills on the downstream face of the dam, but they do not 

pose a dam safety concern. The rills will be addressed with the upcoming dam 

modification project. 
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10) Based on the recent cleaning and the readings during the review period, we believe that 

piezometer R-3 Middle has some blockage or a bend in the standpipe. However, all 

piezometers will be replaced during the upcoming dam modification project. 

11) Genterra was unsuccessful in cleaning out piezometer R-5 and was not able to restore the 

functionality of the piezometer. Based on an existing bend in the standpipe and a 

significant amount of accumulated sediment inside the standpipe, it would be very 

challenging to remove accumulated sediment. However, all piezometers will be replaced 

during the upcoming dam modification project. 

12) The energy dissipator structure was clear. Minor concrete spalling and exposed rebar was 

observed during the inspection, and repairs are not recommended due to the planned 

outlet works replacement during the upcoming dam modification project in 2027. 

13) The exposed portions of outlet tower appeared to be in adequate condition. No significant 

or unusual conditions were seen. The outlet tower access ladder is corroded, as seen in 

previous year’s inspections. It is noted the outlet tower will be removed as part of the 

spillway and outlet works improvement project. 

14) GEI observed concrete patch work at the spillway approach and upstream dam face 

concrete panels, with some areas needing further patching. However, the concrete panels 

in the spillway approach and the upper 15 feet of the dam will replaced. 

15) Horizontal and vertical movements appear to be minimal and consistent with historical 

data and trends, except for BM-5. Since 1994, BM-5 has experienced a net horizontal 

displacement of approximately 0.8 inches in the upstream direction, which reaches the 

Yellow Alarm level. Additionally, during the review period, horizontal movement in the 

East-West direction for BM-5 was at the Red Alarm level. This movement is considered 

to be related to the sloughing of the left abutment material despite cleanup of the 

material.  

16) There is sediment and vegetation at the left side of the spillway approach. 

17) There are spalls with exposed concrete and damaged section of concrete in the spillway. 

Also, minor undercutting of the flip bucket has been identified in previous inspections. 

Despite potential for significant rainfall during the upcoming winter seasons prior to the 

spillway replacement, the damage to the spillway is not considered a significant safety 

concern. If the replacement project is to be significantly delayed, the District should 

repair the damaged portion of the spillway.  

18) The spillway is considered to be in poor to fair condition requiring several repairs that the 

District is aware of and is in the process of implementing the dam, spillway, and outlet 

tower modification project. 
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4.2 Recommendations 

1) The District should continue collaborating with pest management companies to determine 

most effective treatment options in controlling rodent activity. In addition, the District 

should continue collapsing, backfilling, and compacting rodent holes with surrounding 

material as an ongoing maintenance item throughout the dam. 

2) Continue to monitor the cracking in the upstream slope concrete liner annually and 

continue to  remove vegetation in the cracks and panel joints. The District should also 

patch the concrete as only the concrete liner near the spillway as well as the top 15 feet of 

the dam will be replaced during the upcoming modification project. 

3) Continue to cut down all small trees and brush growing on the downstream slope and toe 

area of the dam before they become overgrown. 

4) The District should continue with localized repairs of spillway concrete cracks and 

spalled areas as required considering the District is moving forward with the dam 

modification project. The project would also include the left abutment sloughing next to 

the spillway approach and the undercutting/erosion at the downstream end of the spillway 

chute. 

5) The District should stop taking readings at Piezometer R-3 Middle since it is providing 

unreliable data and cleaning attempts have been unsuccessful. The piezometer will be 

replaced during the upcoming dam modification project.  

6) The District should stop taking readings at piezometer R-5 Lower since it is providing 

unreliable data and cannot be abandoned because R-5 Upper is in the same hole. The 

piezometer will be replaced during the upcoming dam modification project. 

7) The District should monitor the concrete spalling and exposed rebar locations within the 

outlet blowoff structure until the structure is replaced in the upcoming project. 

8) The outlet tower access ladder is corroded and needs to be repaired if personnel will use 

it prior to the planned dam modification project. 

9) The District should continue to monitor BM-5 and surrounding area until it is replaced 

during the new dam modification project. 

10) During normal inspection and operation, the District personnel should continue to 

observe the condition of the dam and appurtenances, looking for any signs of distress, 

instability, or movement, increased seepage, or other unusual conditions, and continue 

ensuring the Santiago Creek Dam facilities are fully functional. Any unusual observations 

should be reported immediately to the Dam Safety Engineer. 
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11) GEI recommends following IRWD’s 2026 Dam Safety Program Guideline No. 3 

(Seismic Monitoring) post-earthquake when a peak ground acceleration of >0.3g is 

observed at the site.   
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Santiago Creek Dam Action Item Summary 

Item Location Maintenance Measures 

Rodent activity Throughout dam Continued rodent prevention. 

The District should continue 
collaborating with pest management 

companies to determine most 
effective treatment options in 
controlling rodent activity. In 

addition, the District should continue 
collapsing, backfilling, and 

compacting rodent holes with 
surrounding material as an ongoing 
maintenance item throughout the 

dam. 

Movement Surveys* BM-5 Red Alarm 
Continue to monitor survey 

monument and inspect surrounding 
area. 

Small trees and brush Downstream Face Vegetation Continue to remove. 

Piezometer R-3 Middle* Dam crest Unreliable readings  Discontinue piezometer reading. 

Piezometer R-5 Lower* Downstream Bench Unreliable readings Stop taking readings. 

Concrete lining Upstream slope 
Long standing temperature 

shrinkage cracking with 
vegetation in cracks 

Monitor annually and remove 
vegetation.  

Outlet Tower Access Ladder Corroded ladder 
If personnel will continue to access 

the ladder, the ladder should be 
repaired. 

Spillway* Downstream left wall Monitor damaged concrete 

The District should continue to 
monitor the damaged concrete. If 

the upcoming project is to be 
delayed, repair the damaged portion 
of the concrete within the spillway. 

Outlet Blowoff Structure* 
Concrete surrounding 

blowoff 
Monitor damaged concrete 

The District should continue to 
monitor the damaged concrete. If 

the upcoming project is to be 
delayed, repair the damaged portion 

of the concrete within the blowoff 
structure. 

* The construction of Santiago Creek Dam Outlet Tower and Spillway Improvement project is anticipated 

to start in Summer 2027. Project scopes include improvements on the dam, outlet tower replacement, and 

spillway, along with replacement of all piezometers and survey monuments. 
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5.0 Limitations  

This report was prepared exclusively for the use of Irvine Ranch Water District. The findings and 

conclusions, if any provided by GEI in this report, are based solely on the information reported 

to GEI as of the date of this report. Future investigations or additional information not provided 

to GEI at the time of this report may result in modification of this report. GEI’s scope of work 

did not include verifying the completeness or accuracy of information provided by others. 

Accordingly, GEI shall not be liable for any damages, costs, or other consequences resulting 

from reliance on such information if it is later determined to be inaccurate or incomplete. GEI’s 

professional services for this project have been performed in a manner consistent with that 

degree of skill and care ordinarily exercised by members of the same profession currently 

practicing in the same locality, performing similar services under similar conditions. GEI makes 

no other representations and no warranties, express or implied. 

This report presents observations made, conclusions drawn, and opinions formed from (1) a 

visual inspection of Santiago Creek Dam and its appurtenant structures, and (2) a review of 

instrumentation data, including piezometer levels, survey data and seepage rates, collected by the 

Districts. The purpose of the inspection and review is to assess the safety of the structure for 

continuing operation. Reuse of this report for any other purposes, in part or in whole, is at the 

sole risk of the user. 

In the context intended above, the term "safety" is interpreted to be restricted specifically to 

major structural and control features of the project in regard to their adequacy against possible 

catastrophic failure due to natural or operational events. No consideration is given herein to those 

public safety aspects related to voluntary occupancy or use of project features in such manner as 

to result in personal mishaps. 

The undersigned who performed the inspection and reviewed the instrumentation data and 

prepared this report, desire that it be clearly understood that the conclusions regarding the 

condition and safety of the dam and related facilities are not guaranteed but do represent our best 

judgment. Inevitably, such judgment must be recognized to be affected to an uncertain degree by 

the practical limitations that affect all dam evaluations, relative principally to approximate 

knowledge of the existing properties of the structures and their foundations, the potential for 

storm or seismic damage, and the uncertainties that are known to exist in estimating margins of 

report represents the results of our surveillance program for Santiago Creek Dam, covering 

safety. 
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Appendix A 

Inspection Photographs of Santiago Creek Dam – June 16, 2025 
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Photo 1) Dam crest, upstream face, and downstream face looking towards left abutment. 

 

Photo 2) Downstream face looking towards left abutment area from the crest. 
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Photo 3) View of downstream face from left downstream toe area. 

 

Photo 4) Downstream face looking towards left abutment. 
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Photo 5) Downstream face bench looking towards right abutment. 

  

Photo 6) View of downstream face near left abutment area. Note recent vegetation removal. 
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Photo 7) Upstream face looking towards right abutment. Note minor vegetation in panel joints. 

  

Photo 8) Upstream face looking towards right abutment. Note minor vegetation in panel joints. 



Annual Surveillance Report 

January 2025 to December 2025 

Santiago Creek Dam, DSOD Dam No. 1029-6 

 

GEI Consultants, Inc.  May 1, 2026 

  

Photo 9) View of left abutment from spillway bridge. Note recently cleared sediment.. 

 

 

Photo 10) Concrete patch work on concrete panels. Note outlet tower in background 
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Photo 11) Concrete patch work on concrete panels.  

     

Photo 12) Crack in the upstream concrete liner. 
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Photo 13) Crack Location 1 along dam crest.  

 

Photo 14) Crack Location 2 along dam crest.  
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Photo 15) Spillway chute, looking downstream.  

 

Photo 16) Spillway chute and bridge, looking east.  
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Photo 17) View of spillway flip bucket from right side of spillway channel. Note missing section of concrete wall 

at the left end of the spillway chute and flip bucket. 

  

Photo 18) Emergency blowoff valve within dissipator structure. Location of exposed rebar shown in red circle. 
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Photo 19) Concrete spalling within dissipator structure. 

  

Photo 20) Exposed rebar in dissipator structure. 
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Photo 21) Concrete outlet tower. 
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Appendix B 

IRWD Dam Outlet Valve Exercising Log 
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Appendix C 

GUIDA Survey Report 
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Appendix D 

Instrumentation Maintenance 
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Appendix E 

Santiago Creek Dam: Dam Crest Investigation 
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