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Executive Summary

The preliminary planning and alignment phase of the Flume Replacement Alignment Study (Study)
FI umeo

includes condition assessment of the Vista
sections, to helpevaluate the alignment alternatives regarding the necessary timing requirements
for replacement and the ability to phase each reach of the final Flume Replacement Project. This
report describes the inspection performed and the resulting condition assessnteand
recommended repairs for each bench sectiorgee Section 1 for additional details on the
Introduction and Background for this report.

The work was performed by using an Unmanned
areas of concern ad to provide valuable data in establishing a baseline condition of the bench
sections.During theUAS Drone Survethe Brown and Caldwelfield team visuallyinspectedthe
exposed exterior surfaces ofach flume bench section. The field team attempted toapture imagery
of all exposedflume bench section surfaces but focused inspection and documentation efforts on
locating and documenting defects and areas of concerBee Section 2 for additional details on the
UAS Drone Inspection Approach.

Each flume berch section was reviewed for significant defect®ue to the sizeable number of
observations noted during review of the drone footageds significant defects were not individually
defect coded. Significant defects observed during review were documentedardefect log included
as Appendix AStructural defects identified during this inspection included cracks, fractures, holes,
and reinforcement visible/projecting/corroded. There were a significant number of patched cracks
and fractures indicating histore structural issues. Other defects included staining and exfiltration,

Aer i

typically caused by a structural issue, and vegetation overgrowth. See Section 3 for additional details

on the Data Analysis Approach.

Repair recommendations were developedased on thetype, severity, and quantity of defects
observed for each bench sectionTheserecommendationswere based solely on the defects visually
observed from the drone footageince visual inspection of the interior of the flumevas not
performed as part of thisinspection. A summary of the repair recommendation is included in Table
ES1 below. See Section 4 for additional details on the Condition Assessment and Repair
Recommendations for each bench section.

Table E$ Repair Recommendations Summary ‘

s Approximate Inspection Rl
Bench pproxi pect Video Files | Timeframe* Repair Recommendations
. Length (LF) Date
Section (yrs)

The failepatch at ~Station 128+&8]I_0509.MP4

0:29)should be repaired within(byyear by
removing any detached patch material and ap|
new patch material. The reinforcement, if visib
Jack Creek 394 4/23/21 DJI_0507.MR# 1 should be assessed for corrosion and renewe
Bench DJI_0514.MP4 required. In additi,overgrown or fallen vegetatic

bench section has been replaced.

should be remowshsonallyracks and fractures
throughout this bench should be monitored an
patched as necessary on an annual basis until

Brownw Caldwell :
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Table E$ Repair Recommendations Summary ‘

Flume
Bench
Section

Approximate
Length (LF)

Inspection
Date

Video Files

Repair

Timeframe*

(yrs)

Repair Recommendations

Tunnel
Bench

3,750

4/23/21

DJI_0515.MR#
DJI_0547.MP4

The hole at ~Station 177¢»8_0517.MR4:19)
should be repaineihin one (1) yégrdowling in
new reinforcement and applying patch materia
Existing reinforcement should be assessed for
corrosion and renewed if egfjir addition,
overgrown or fallen vegetstionld be removed
seasonallyracks and fractures throughout this
bench should be monitored and patched as ne
on an annual basis until this bench section has
replaced.

Daley Bencl|

3,241

4/23/21

DJI_0476.MRs
DJI_0506.MP4

The missing guritel projecting/corroded
reinforcement at ~Station 234E88_0486.MR4
0:32)should be repaired within one (1) year by
applying patch material. Existing reinforcemen
should be assessed and renewed if required.
andsuspecteexfiltration at t&ion 214+90
(DJI_0492.MP4, 4:58puld be further investigai
and repaired within one (1) year. In addition,
overgrown or fallen vegetsitionld be removed
seasonallyracks and fractures throughout this
bench should be monitored and patchedsaanye
on an annual basis until this bench section has
replaced.

Kornhauser
Bench

1,321

4/22/21

DJI_0426.MRs
DJI_0440.MP4

The missing gunite, stainingstespectedole at
~Station 286+8([DJI_0430.MR4:12khould be
repaired within one (1) year by applying patch
material. Existing reinforcement should be ass
and renewed if required. In addiiergrown or
fallen vegetatishould be remosasonally.
Qracks and fractures throughout this bench shi
monitored and patched as necessary on an ar
basis until this bench section has been replace

Finlbinder
Bench

3,888

4/22/21

DJI_0441.MR#
DJI_0475.MP4

The fracture wstispecteexfiltration at ~Station
401+20(DJI_0447.MR4:36)xhould be repaired
within one (1) year by stopping the exfiltration
applying patch material. Hodeihext to flurre
~Station 428+8([DJI_0454.MP4:35%khould be
investigatedn additiomyvergrown or fallen
vegetatioshould be remossdsonallyracks and
fractures throughout this bench should be mor
and patched as necessary on an annual basis
this bench section has been replaced.

MD Bench

3,290

4/21/21

DJI_0401.MR&
DJI_0425.MP4

Annually

Remove overgrown or fallen vegetation seaso
Cracks and fractures throughout this bench sh
monitored and patched as necessary on an ar
basis until this bench section has been replace

Pearson
Bench

371

4/20/21

DJI_0344.MRs
DJI_0351.MP4

Annually

Remove overgrown or fallen vegetation seaso
Cracks and fractures throughout this bench sh
monitored and patched as necessary on an ar
basis until this bench section hasdaced.

Brown s Caldwell
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Table E$ Repair Recommendations Summary ‘

Flume
Bench
Section

Approximate
Length (LF)

Inspection
Date

Video Files

Repair

Timeframe*

(yrs)

Repair Recommendations

Beehive
Bench

477

4/20/21

DJI_0338.MRs
DJI_0343.MP4

The missing gunite with reinforcement
projecting/corroded asubpectedole at ~Station
520+95DJI_0338.MR2:57should be repaired
within one (1) year by applying patch material.
reinforcement should be assessed and renews
required. In additiovergrown or fallen vegetatic
should be remossdsonallgracks and fractures
throughout this bench &hbe monitored and
patched as necessary on an annual basis until
bench section has been replaced.

Borden
Bench

6,265

4/21/21

DJI_0352.MRst
DJI_0399.MP4

1-2

The missing gunifiéh reinforcement
projecting/corroded at ~Station 531+78
(DJ1_0360.MP2:00)nd 561+2(DJI_0373.MP4
4:17)should be repaired within two (2) years. T
fracture at Station 574<D01_0373.MR4:17)
should be repaired within two (2) years. The i
gunite with reinforcement projecting/corroded i
suspectehole at Station 531+88)I_0360.MP4
3:20)should be repaired within one (1) year. E:
reinforcement should be assessed and renewe
required. In additianergrown or fallen vegetatic
should be remowssonallacks and fractures
throughout this bench should be monitored an
patched as necessary on an annual basis until
bench section has been replaced.

Twin Oaks
Bench

5,135

4/20/21

DJI_0302.MRt
DJI_0337.MP4

The missing gunite with reinforcement
projecting/corroded at ~Station 687+15
(DJI_0322.MR4.:47should be repaired within t\
(2) years by applying patch material. Existing
reinforcement should be assesseereveed if
required. The fractures at ~Station 703+15
(DJI_0316.MR®:11%hould be repaired within t
(2) years. In additiovergrown or fallen vegetatic
should be remowhsonallracks and fractures
throughout this bench should be monitored an
patched as necessary on an annual basis until
bench section has been replaced.

MW Bench

2,173

4/20/21

DJI_0271.MR#
DJI_0301.MP4

Annually

Remove overgrown or fallen vegetation seaso
Cracks and fractures throughout this bench sh
monitored and patched as necessary on an ar
basis until this bench section has been replace

Total Approximate Length (LF) 30,305
Defect locations are identified with Stationing numbers stenciled on flume as well as video name and time in¥igdeo where defect is observed
*Repair timeframe is based on external visual inspection results only. Interior condition and any repairs needed are unknown.

The bench sections evaluated along the Vista Flume have numerous repaired sections, holes,
staining, suspectedleaks (exfiltration), require increased maintenance, and are no longer

functioning asthey were when newly constructedrhe asset will continue to deliver water, but will be
more costly to operate, less efficient, and has a higher risk ofli#ie. The risk of failure will continue

to increase as the asset degrades until replacement is performed. The typical design life for this type
of asset is 5075 years, while the actual age of this asset is 90+ years. Therefore, it has been
determined thatthis asset is beyond its anticipated useful service life.

Brown s Caldwell

viii

FRAS TMaBench Inspection Report_110521



Vista Irrigation District: Bench Sections Inspection Report Executive Summat

Brown and Caldwell also intervieweBistrict operations and facilities staff for input on omgoing
maintenance issues and to gain concurrence on the replacement prioritization of each bench
section. The District indicated that several bench sections have had and continue to have significant
repairs to patch cracks, fractures, and holes.

1 The worst condition bench is the Beehive bench due to the degrading reinforcement over the
PVC arch within the caar section.

1 The Borden and Twin Oaks benches are also in very poor condition due to recurring ongoing
repairs to address the degrading reinforcement within the cover. The Borden bench has also
experienced slope failure in the past.

1 The DaleyFinkbinder, and MD benches are in poor condition due to reoccurring ongoing
repairs for cracks and fractures, and failing gunite.

1 The Jack Creek, Tunnel, Kornhauser, and Pearson benches are in fair to poor condition with
less frequent repairs for cracks ad fractures.

1 The MW bench is in fair condition due to installation of an HDPE pipe inside the bench
section as part of a flume replacement pilot project in 2010.

The replacement prioritization levels assigned are based on both current external inspectiand

the Districtds knowledge of hi st orrepamsl repairs an
recommendedin this reportwill be performedin the timeframe recommended in Table ES. See

Table E&2 and Figure ES3 for the replacement prioritization of each bench sectiofhe

prioritization levels assigned include: 1 (very poor), 2 (poor), 3 (fair to poor), and 4 (fair) conditions.
Prioritization level 1 bench sections should be the $irto be replaced, followed by prioritization level

2, 3, and lastly prioritization level 4.

Table E8 Replacement Prioritization

Flume Bench Sectiorl Approximate Length (| Prioritization Level*
Jack Creek Bench 394 3
Tunnel Bench 3,750 3
Daley Bench 3,241 2
Kornhauser Bench 1,321 3
Finlinder Bench 3,888 2
MD Bench 3,290 2
Pearson Bench 371 3
Beehive Bench 477 1
Borden Bench 6,265 1
Twin Oaks Bench 5,135 1
MW Bench 2,173 4
*Prioritization Level
1 = VeryPoor
2 = Poor
3 = Fairto Poor
4 = Fair
u
Brown«wCaldwell :
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Figure ESL: Bench Section Replacement Prioritization
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Vista Irrigation District: Bench Sections Inspection Report Executive Sumrary

Due to this inspection being limited to aerial drone footage with no internal inspection data or
structural analysis of the existing bench section#he prioritization levels are subject to change as
additional inspection data is acquired during future ingection efforts.

Furtherinspections such as an internal condition assessmentmay change the prioritization of
bench sections or identify other issues that require the replacement timeframe to be accelerated.
Evaluation of theF | u nmrepfacement for criticality, construction sequencing and phasing, bypass
considerations, public disruption, and capital budgeting for this project may also change the
order/sequence of bench section replacement. These aspects will be considered furtheridgrthe
Coarse and Fine Screening phases of the Flume Replacement Alignment St8ég Section 5 for
additional details on the Prioritization and Replacement of the bench sections.

Brown s Caldwell :
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Section 1

Introduction and Background

Brown and Caldwell is contractetly the Vista Irrigation District (District) to complete the Flume

Replacement Alignment Study (Study). The purpose of this Study is to develop multiple alignment

alternatives, select the preferred alignment, and prepare conceptual design documents describing

the methods for executing the future Flume Replacement Projg€troject) The preliminary planning

and alignment phase ofthe Study nc|l udes condition assessment of th
if needed the siphon sections, to help evaluate the alignment alternativesgardingthe necessary

timing requirements forreplacement and the ability to phase each reach of the Projedthis report

describes theinspection performed and the resultingondition assessmem and recommended

repairs for each bench section

The work was performed by usng an Unmanned AeriaSystem (UAS), ordron¢,0 i denti fy ored
areas of concernand to provide valuable data in establishing a baseline condition of the bench

sections. There are 11 unique bench sections totaling just over 5.7 miles. Figurd tepresents the

Flume alignment and bench sections under inspectionin addition, while flying the drone along the

bench sections, imited visual inspection by thdJASoperators wasconducted.

Brown and Caldwel&lso interviewed operations and facilities staff for input on omgoing
maintenance issues and to gain concurrence ctme replacementprioritization of each bench
section.

1.1 Background

TheDistrictis embarking on an Alignment Study to replace the Vista Flume (Flume) conveyance
system, which conveys th®istrictd s | o ¢ a |, and treatqul evaiter gupply from the Escondido
Vista Water Treatment Plant (EVWTP) to Pechstein Reservoir. The Flume consists of -gbade
unpressurized gunite bench structures (benches), buried pressurized steel or concrete pipelines
(siphons), and unprssurized rock tunnels. Constructed in 1926, the Flume made a name for itself
with its unique design over challenging terrain. It has provided multiple generationdoétrict
customers with local, Lake Henshaw water over its impressive, nearly 100 yearservice, but it has
now reached the end of its useful life.

In the 2019 Water Supply Planning Study (WSPS), thistrict, with the help of the Gillingham Water

Brown and Cal dwell team, explored the queséeion 0T
total cost of operating, maintaining, and upgrading the local water supply system from Lake

Henshaw to Pechstein Reservoir versus retiring the local system and supplementing with purchased

water from the San Diego County Water Authority (Water Authaority)e WSPS determined that the

0To Flumedé option pr ovi tkendenefitsand meoommended tbantbemi c al |,
District continue to use its local supply. The evaluation of the local water system included a Flume
replacement assessment in whiclit as determined that the existing Flume was no longer suitable for

continued longterm operations. The WSPS team developed two preliminary alignments for replacing

the Flume each detailing considerations impacting project feasible and costs. Thistrictt s Boar d of

Brownw Caldwell :
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Vista Irrigation District: Bench Sections Inspection Report Section 1

Directors approved staffds recommendati on
Alignment Study.

MW Bench
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Figurel-1 - Bench Section Location Map
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UAS Dronelnspection Approach

During theUAS Drone Survethe field teamvisuallyinspectedthe exposed exterior surfaces aéach
flume bench section to determinats baseline structural condition. TheBCfield team attempted to
capture imagery of alexposedflume bench section surfacesThe field teamfocused efforts on
locating and documenting defects and areas of concern.

The BCfield team used an Unmanned Aircraft SystemUAS, to collect video and geospatial data.
UAS video resolution was 4k (4096 x 2160) at 30 frames per second. In nearly all instances, the
level of detail acquired by use of the UAS was adequate for visaandition assessment. However,
the team did encounter situations where the view of thitume bench surface was obscured, usually
buried, under vegetationor debris, orbeneath pavement ofa roadway or pedestrian crossing.

UAS data collection was led by BCFAAcertified remoteoperator. Supporting the UAS pilot wasRC
visual observer/camera operatoralso aFAAcertified remoteoperator. All field activities complied
with Title 14, Part 107 of the Code of Federal Regulatiomasd District guidelines Federal regulations
require that commercial UASperatorsobtain a Certificate of Authentication (COA) from the Federal
Aviation Administration (FAA) prior to operating in controlled airspace. BC reviewed the bench
locations in the inspection area and foud that none of the bench sections were located IRAA
controlled airspace and required no further coordination or authorization from the FAA to complete
UAS Drone Survegperations

UAS flights generally occurred below 50 ft above ground level (AGL) but extended to higher altitudes
when theBCfield team felt that it would be beneficial to capture aisuallybroader perspective for
better context of the site. The UAS operating area svéypically withinclose proximity typically within
5 to 20 feet, of the bench sections The focus of the UAS data captured was on thench sections
and adjacentDistrict property. However, private property was captured on video and in some
imagery, paricularly in oblique imagery. BC was careful and considerate of the private properties
located around theDistrict assets while keeping focus on the project objective. Inspections were
conducted over the course oft consecutive days betweemrpril 20, 2021 and April 23, 2021. When
inspecting bench sections adjacent to privatpropertythe field team limited UAS flight hours to
between 7am and 6pm.The BC field team was not approached or questioned by private property
owners/occupants during the UAS survey.

During the inspection process the field team was able to access bEnch sectionsidentified for UAS
Drone Surveyduring the inspection planning phase. Most of theench sectionshad unimpeded
accessbut some required coordination with the District to havgates unlocked andopened forBC
field team vehicle access

To mitigate risk and improve safety, at each inspection site, tBCfield team implemented a
comprehensive Field Work Safety Plan which included practical guidelines and work strategies to
mitigate the risk of employee and visitor exposure to COMI®. Each day, tailgate safety meetings
and UASpreflight briefings were hal to assess hazards, provide mitigation strategies, and identify
unique hazards based on the inspection plan for the day. At each site, prior to conducting UAS
operations, theUAS operatoreviewed any sitespecific hazards identified in the inspection plaand
completed the preflight checklist
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Data Analysis Approach

3.1 Data Acquisition

TheBCfield team captured 274 unique videos totaling approximatel20 hours of video during
inspections. Each video was reviewday aNational Association of Sewer Service Companies
(NASSCQDPIipeline Assessment andertification Program (PACR)ained and certified condition
assessment specialist to identify, code, and gemtate significant defectsvisually observedon the
exteriorsurfacesof the flume bench sectionsOwing to the sizeable number of observationgds
significant defects were not individually coded but an overall summaryadmmondefects for each
bench sedion is included Significant defects observed during review were documented in a defect
log, included as Appendix ABelow is a list of the information that wagdocumentedfor each
significantdefect observed.

1 Video filename

1 Timestamp of defect within \deo

1 Defect type

1 Feature

1 Comments

1 Locationon exteriorchannel section (left bank, right bank, etc.)

1 Benchname

1  Stationing

*The Stationing was developed using drone latitude/longitude data to interpolate stationing

between access point with known stationigm numbers. This stationing should be considered
approximate with the intent to locate significant defects and not survey grade data.

3.2 Defect Types and Scoring

NASSCM®ACP standards were selected for identification and coding of flume bench section defects.
ThePACRorogram provides uniformity in personnel training, terminology, and thetandardized
assignment of defect type and severity for a variety of pipe and strugt materials.All defects and
features followed NASSCO PACP coding, when applicable.

Structural defects identified during this inspection included cracks, fractures, holes, and
reinforcement visible/projecting/corroded. There were a significant number patched cracks and
fractures indicating historic structural issues. Other defects included staining and exfiltration,
typically caused by a structural issue, and vegetation overgrowth.

The defect staining, as identified at various bench sections, refers water mineralization stains and
deposits that may have been caused by rainwater leaching cement from the gunite, or exfiltration
(historic or active) depositing minerals on the exterior surface of the bench section, an indication of
distress on the benchsection wall or cover.
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3.3 Inspection Limitations

Each flume bench section was reviewed for significant defects, and repair recommendations were
developedbased on the type, severity, and quantity of defectsbserved foreach bench section
Theserepair recommendationswere based solely o the defects visually observed from the drone
footage since visual inspection of the interior of the flumevas not perforned as part of this
inspection
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Section 4

Condition Assessment and Repair
Recommendations

The condition assessment results are summarized fyench sectionbelow. The detailed summary of
all bench sections including videdilename, side,UAS flightdirection, defects, and notes are
included in Appendix ASignificant defects requiring repair are included in each bench section
condition assessmen results below.

4.1 Jack Creek Bench

The Jack Creek Bencglshown in Figure 4, is locatedon the southeast side oDixon Reservoinear
the EscondidaVistaWater Treatment Plant (EVWTR)and directly upstream of the Big Tunnel section
of the flume. The Jack Creek Bench sectionapproximately394 linear feet in length.

Dixon
Reservoins

Figure 42. Jack Creek Bench Alignment

4.1.1 Condition Assessment Results

There were a total of eight (8) videos recordedrfthe Jack Creek Bench, two (2) of the videos are
higher altitude broad perspectivevideos. The videos are labeled DJI_0507.MPd DJI_0514.MP4.
The Jack Creek Bench is in fair conditidrased on the drone inspectionSignificant defects include
cracks, vegetation overgrowth, staining, anadvhat appears to bea failed patchrepair.

The failed patch is shown in Figure-8 below:
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Figure 43. Failed Patch DJI_0511.MP4 2:35, ~STA 128+88

4.1.2 Repair Recommendations

The failed patch at~Station 128+88 should be repared within one(1) year by removing any
detached patch material and applying new patch material. The reinforcement, if visible, should be
assessedfor corrosionand renewed if requiredIn addition,overgrown or fallen vegetation should be
removedseasonally. @acks and fractures throughout this bench should be monitored and patched
as necessary on an annual basis until this bench section has been replaced.

4.2 Tunnel Bench

The Tunnel Bench, shown in Figure4 is located approximately 0.5 miles south of Dixon Reservoir
and traverses the hillside above residentigiroperties. The Tunnel Bench section igpproximately
3,750 linear feet in length.
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Figure 44. Tunnel Bench Alignment

4.2.1 Condition Assessment Results

There were a total o83 videos recorded for theTunnelBench,six (6) of the videos arehigher
altitude broad perspectivevideos. The videos are labeled DJI_05.MP46 DJI_0%7.MP4.The
Tunnel Bench is in fair to poor conditiohased on the drone inspectin. Significant defects include
water staining, cracks, patched cracks, fractures, failed patchesginforcement projecting/corroded
and holes.

Ahole with missing gunite and reinforcement projectirigorroded is shown in Figure 46 below:
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(150} 100][shitter 171 600.0] [fnum:+280]|[ev.: 0.3] [ct- 5233 atitude - 33.157037] [longtitude : -117.053107) [altitude

Figure 45. Hole with Missing Gunite and Reinforcement Projectin@orroded, DJI_0517.MP4 1:19, ~STA
177+55

Fractures areshown in Figure 46 below:

[iso: 100] [shutter::17800.0] [fnum :1280] [ev : -

Figure 46. Fractures DJI_0523.MP4 1:02, ~STA 157+25
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4.2.2 Repair Recommendations

The hole at~Station 177+55 should be rgaired within one (1) yeaby dowling in new reinforcement
and applying patch material. Existing reinforcement should be assesded corrosionand renewed if
required. In addition,overgrown or fallen vegetation should be removed seasonallyatks and
fractures throughout this bench should be monitored and patched as necessary on an annual basis
until this bench section has been replaced.

4.3 Daley Bench

The Daley Bench, shown in Figure# is located in open space just west of La Honda Dr., adjacent
to residential neighborhood The Daley Bench section iagpproximately3,241 linear feet in length.

TheCePlace

owoen I g

Figure 47. Daley Bench Alignment

4.3.1 Condition Assessment Results

There werea total of 31 videos recorded for the Daley Bench, four (4) of the videos dnigher
altitude broad perspectivevideos. The videos are labeled DJI_0476.MR¥DJI_0506.MP4.The
Daley Bench is in poor conditiobased on the drone inspectionSignificant deécts include cracks,
fractures, reinforcement projectingcorroded, and suspectedexfiltration of water from the interior of
the flume.

An area with missing gunite and reinforcemenrojecting/corrodedis shown in Figure 48 below:
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4.3.2 RepairRecommendations

The missing gunite and projectinigorroded reinforcement at~Station 234+68 should be repaired
within one (1) yeaiby applying patch material. Existing reinforcement should be assessed and
renewed if required.Fractures andsuspectedexfiltration at ~Station 214+90 should be further
investigated and repairedvithin one (1) yearIn addition,overgrown or fallen vegetation should be
removed seasonally. acks and fractures throughout this bench should be monitored and patched
as necessary oran annual basis until this bench section has been replaced.

4.4 Kornhauser Bench

The Kornhauser Bench, shown in FigurelD, is located adjacent to recently developed residential
properties. The Kornhauser Bench section iapproximatelyl,340 linear feet in length.

\Witherby/lin S8l

(@eadl VgV

Figure 410. Kornhauser Bench Alignment

4.4.1 Condition Assessment Results

There were a total of 15 videos recorded for the Kornhauser Bench, two (2) of the videoslagher
altitude broad perspectivevideos. The videos are labeled DJI_0426.MR¥DJI_0440.MP4.The
Kornhauser Benchis in poor conditionbased on the drone inspectionSignificant defects include
cracks, fractures, missinggunite, reinforcementprojecting/corroded and a suspectedhole.

Missing gunite, staining, andhe suspectedhole are shown in Figure 4.1 below:
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Figure 411. Missing Gunite, StainingSuspectedHole, DJI_0428.MP4 4:12, ~STA 286+80
Fracturesare shown in Figure 412 below:

N

Figure 412. Fractures DJI_0430.MP4 1:12, ~STA 281+90
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4.4.2 Repair Recommendations

The missing gunitestaining, andsuspectedhole at ~Station 286+80 should be repairedwithin one
(1) yearby applying patch material. Existing reinforcement should be assessed and renewed if
required. In addition,overgrown or fallen vegetation should be removed seasonallyatks and
fractures throughout this bench should be monitored and patched as necesgan an annual basis
until this bench section has been replaced.

4.5 Finkbinder Bench

The Finkbinder Bench, shown in Figure®B, is locatedapproximately0.25 miles east of the 15 in
North Escondido, and traverses mostly open space and a couple of privegsidences. The
Finkbinder Bench section isapproximately3,888 linear feet in length.

Figure 413. Finkbinder Bench Alignment

4.5.1 Condition Assessment Results

There were a total of 35 videos recorded for the Finkdzler Bench, six (6) of the videos arbigher
altitude broad perspectivevideos. The videos are labeled DJI_0441.MR¥DJI_0475.MP4.The
Finkbinder Benchis in very poor conditiorbased on the drone inspectionSignificant defects include
cracks, fractures, missing gunite, reinforcement visible suspectedexfiltration, hole, and failed
repairs.

A fracture with suspectedexfiltration is shown in Figure 4.4 below:
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Figure 414. Fracture with SuspectedExfiltration, DJI_0447.MP4 1:43, ~STA 401+20
Reinforcement Visible ishown in Figure 415 below:

ErameCntino52, DiffTime : 34ms
2024204222 12:46:32,942,081
SoEI00] [shutterEiiH00 num : 280] [ev : -0.3] [ct¢ 5150] [color imdiderault] [focal_len Iatitude : 83.166 ongtitidel-117.095651] [altitude: 274.1159¢
i {B0] N[t §1/4000.0] [fi 280 0.3] 5150 i fi I 280 83.166840] I d; 117.085651] [al 274 115997,

Figure 415. Reinforcement Visible DJI_0448.MP4 0:31, ~STA 402+10
Failed Repair isshown in Figure 416 below:
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? FrameCnt =201 0¥ Difflime - 33ms:
’ . - 2024-04-22"13:06:32742613
[iso:£100] [shutter® 1(32010] [fnum}.280] [ev -,-0:3] {cf - 4904] [color/md} defaull] [focalllen; 280] [latifude 33 168659]{[lona! tude HEII099296] faltitite272:97.7997]

Figure 416. Failed Repair DJI_0452.MP4 1:06, ~STA 416+51
Hole isshown in Figure 417 below:

Frame@ht : 7572, DiffTime : 33Ms
2024-04=22'14:00:56,282,074)
[isol1100] [shutter 1/500/0]|[faum - 280] [ev': -0:7] [ct-15205] [color md - default] [focal len : 280]{iatitude - 3316721] [longlitude - ~117.102011]{{@ltitude:127.2. 148010}

Figure 417. Hole, DJI_0464.MP4 4:11, ~STA 428+80
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4.5.2 Repair Recommendations

Thefracture with suspectedexfiltration at ~Station 401+20 should be repairedwithin one (1) year
by stopping the exfiltration andapplying patch materialHole at~Station 428+80 should be repaired
within one (1) yeatby applying patch materialln addition,overgrown or fallen vegetation should be
removed seasonally. acks and fractures throughout this bench should be monitored and patched
as necessary on an annual basis until this bench section has been replaced.

4.6 MD Bench

The MD Bench, shown in Figure-#8, is locatedapproximately200 feet west of the F15 in North
Escordido, and traverses a hillside and up into residential housing. The MD Bench section is
approximately3,290 linear feet in length.
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Figure 418. MD Bench Alignment

4.6.1 Condition Assessment Results

There were a total o5 videos recorded for theMD Bench,four (4) of the videos arehigher altitude
broad perspectivevideos. The videos are labeled DJI_04.MP4 & DJI_0£25.MP4.TheMD Benchis
in fair condition based on the drone inspectionSignificant defectsinclude cracks, fractures,
patches, and staining on the walls.

Fractures areshown in Figure 419 below:
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Figure 419. Fractures DJI_0419.MP4 4:00, ~STA 466+36

Cracksare shown in Figure £0 below:

Figure 420. Cracks DJI_0424.MP4 2:48, ~STA 482+20
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