ENGINEERING, CAPITAL, AND
DEVELOPMENT SERVICES COMMITTEE
AGENDA
DATE: Monday, March 14, 2022

TIME: 5:00 p.m.

Notice: This meeting will be held pursuant to Assembly Bill 361, which provides waivers
to certain Brown Act provisions during a proclaimed state of emergency when state or
local officials have imposed or recommended measures to promote social distancing,
and allows some or all of the Sweetwater Authority Board of Directors to attend this
meeting telephonically or via video conference. Additionally, there will be no physical
location from which members of the public may participate. Instead, the public may
listen and/or view the meeting proceedings and provide public comment and comments
on agenda items by following these instructions:
To join via Zoom Webinar from a computer, tablet, or smartphone,
click on the link below:
https://zoom.us/j/91458023440
To join this meeting via telephone, please dial:
1-669-900-6833 or 1-253-215-8782
Meeting ID: 914 5802 3440
If you are unable to access the meeting using this call-in information, please contact the
Board Secretary at (619) 409-6703 for assistance.
Public comments on non-agenda items or on any item of the agenda may be submitted
in writing before the meeting OR provided verbally during the meeting via call-in option
or an internet-based service option, as described below:
Providing written comments before the meeting:
-

Go to www.sweetwater.org; click on the “HOW DO I…” at the top of the page;
and then click on the “Public Comment” link in the Contact section.

-

Physically deposit your public comment in the Authority’s payment drop box
located in the public parking lot at the Authority’s Administrative Office at 505
Garrett Avenue, Chula Vista.

-

Mail your comments to 505 Garrett Avenue, Chula Vista, CA 91910 [Attention:
Public Comment].

OR

OR

All written public comment submissions must be received 1 hour in advance of the
meeting and will be read aloud to the Board during the appropriate portion of the
meeting with a reading limit of 3 minutes for each comment.
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Providing verbal comments during the meeting:
The Chair will inquire prior to Board discussion if there are any comments from the
public on each item.
-

Via Zoom Webinar go to Participants List, hover over your name and click on “Raise
Hand.” This will notify the moderator that you wish to speak during Oral
Communication or during a specific item on the agenda.

-

Via phone, you can raise your hand by pressing *9 to notify the moderator that you
wish to speak during the current item.

Any person with a disability who requires a modification or accommodation in order to
participate in a meeting should direct such request to the Board Secretary at (619) 4096703 at least forty-eight (48) hours before the meeting, if possible. The above public
comment procedures supersede any Authority standard public comment policies and
procedures to the contrary.
1. CALL MEETING TO ORDER AND ROLL CALL
2.
3.
4.

ITEMS TO BE ADDED, WITHDRAWN, OR REORDERED IN THE AGENDA.
PUBLIC COMMENT.

Opportunity for members of the public to address the Committee. (Government Code Section 54954.3).

ACTION AGENDA.

The following items on the Action Agenda call for discussion and action by the Committee. All items are
placed on the Agenda so that the Committee may discuss and take action on the item if the Committee is
so inclined, including items listed for information.

A. Consideration of Reserve Analysis and Market Study for Potential Sweetwater
Reservoir Enhancement Project
B. Underwater Inspection of Loveland Dam’s Intake Structure and Consideration of
Next Steps
5.

DIRECTORS’ COMMENTS.

6.

NEXT MEETING DATE: Monday, April 4, 2022 at 5:00 p.m.

7.

ADJOURNMENT.

Directors’ comments are comments by Directors concerning Authority business that may be of interest to
the Board. Directors’ comments are placed on the Agenda to enable individual Board members to convey
information to the Board and the Public. There is no discussion or action taken on comments made by
Board members.

This agenda was posted at least seventy-two (72) hours before the meeting in a location freely accessible to the Public on the exterior
bulletin board at the main entrance to the Authority’s office and it is also posted on the Authority’s website at www.sweetwater.org.
No action may be taken on any item not appearing on the posted agenda, except as provided by California Government Code Section
54954.2. Any writings or documents provided to a majority of the members of the Sweetwater Authority Governing Board regarding
any item on this agenda will be made available for public inspection at the Authority Administration Office, located at 505 Garrett
Avenue, Chula Vista, CA 91910, during normal business hours. Upon request, this agenda will be made available in appropriate
alternative formats to persons with disabilities, as required by Section 202 of the Americans with Disabilities Act of 1990. Any person
with a disability who requires a modification or accommodation in order to participate in a meeting should direct such request to the
Board Secretary at (619) 409-6703 at least forty-eight (48) hours before the meeting, if possible.
To e-subscribe to receive meeting agendas and other pertinent information, please visit www.sweetwater.org.
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TO:

Governing Board (Engineering, Capital, and Development Services Committee)

FROM:

Carlos Quintero, General Manager
Jennifer Sabine, Assistant General Manager
Erick Del Bosque, Interim Director of Engineering

DATE:

March 11, 2022

SUBJECT:

Consideration of Reserve Analysis and Market Study for Potential Sweetwater
Reservoir Enhancement Project

SUMMARY
At its October 13, 2021 meeting, the Board directed staff to execute a contract with
Benchmark Resources, based on a proposed Phase I scope of work, and a not-to-exceed
amount of $132,650, for advising on materials dredging at Sweetwater Reservoir. The Board
also directed staff to issue a Notice to Proceed to Benchmark Resources once the contract
was executed. The contract with Benchmark Resources was executed on October 27, 2021,
and the tasks for the Phase I scope of work consist of the following:






Task 1 – Project Management
Task 2 – Document Review
Task 3 – Market Study
Task 4 – Reserve Analysis
Task 5 – Develop Project Scenarios and Preliminary Economic Feasibility and Risk
Analysis

Tasks 3 through 5 are meant to provide preliminary information to the Board on whether
sediment removal at Sweetwater Reservoir might be a viable project. Benchmark Resources
has completed Tasks 2 through 4 and provided reports for a Market Study and Reserve
Analysis. Both reports are attached for reference. Task 5 would be initiated after presenting
the results of Tasks 3 and 4 to both the Engineering, Capital, and Development Services
Committee and the Board, and obtaining direction to initiate Task 5.
Reserve Analysis
Benchmark Resources used data contained in the Sweetwater Reservoir Sediment
Characterization Study prepared in 2020 by Ninyo & Moore and the Sediment Study
prepared in 2010 by Abel Parra to estimate volumes of saleable and non-saleable materials
within Sweetwater Reservoir at different water surface elevations. The water surface
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elevation at the time of construction is an important consideration because typical dredging
machines usually have a 45- to 60-foot reach limit, and a dredging machine with a deeper
reach capability would significantly increase the construction cost. Benchmark Resources
developed a geologic model in AutoCAD Civil 3D, and cross-sections and sediment volumes
were generated from this model. Volumes for the following types of sediment were estimated:





Sediments conforming to ASTM International Standard Specification C-33 (ASTM C33) for concrete aggregates. These sediments do not require or would require
minimal processing to sell as construction aggregate materials.
Sediments near ASTM C-33. These sediments contain too many fines but have the
potential to be processed to obtain sediments conforming to ASTM C-33.
Sediments not conforming to ASTM C-33 but with the potential to use for fill purposes.
Sediments consisting mostly of silts and clays with very little to no market value.

Benchmark Resources estimated volumes for the sediment categories above based on four
surface water elevations: 195 feet above mean sea level (amsl), 205 feet amsl, 216 feet
amsl, and 239 feet amsl. These surface water elevations were selected for the reserve
analysis based on typical ranges of water levels observed at Sweetwater Reservoir and the
high-water mark for the reservoir at 239 feet amsl, with the optimal construction water surface
level recommended at 205 feet amsl. For reference, the elevation at the crest of the dam is
243 feet amsl. The table below presents the estimated volumes; however, volumes for the
different types of sediment at the high-water mark of 239 feet amsl were not estimated
because a dredging machine with the typical reach of 45 to 60 feet would not reach the
sediments at most locations at the bottom of the reservoir. The estimates below only consider
sediments below the water level.
Sediment Type
Conforming to
ASTM C-33
Near ASTM C33, requires
processing
Could be used
as fill
Silts and clays
with little to no
market value
TOTAL

Approximate Volume in Million Cubic Yards
Water Level at
Water Level Water Level at 216 Water Level at 239
205 feet
at 195 feet
feet
feet
2

0.9

1.7

n/a

9.8

5

8.3

n/a

3.3

5

7.5

n/a

2.9

3.1

3.5

n/a

18

14

21

25.5

4

Memo to: Governing Board (Engineering, Capital, and Development Services Committee)
Subject: Consideration of Reserve Analysis and Market Study for Potential Sweetwater
Reservoir Enhancement Project
March 11, 2022
Page 3 of 8
Market Study
Crystal Waters Consulting, LLC (Crystal Waters), a sub-consultant to Benchmark Resources,
performed a construction aggregate market study for the San Diego County region. Based on
the market study performed, construction aggregate production in San Diego County
fluctuated between 2009 and 2012, but there has been an increasing trend in production
since then. Construction aggregate demand in San Diego County is higher than local
production, and the region imports most of its construction aggregate materials. However,
most local construction aggregate production is related to coarse aggregate materials, which
are materials equal to or larger than 3/8-inch in size. There are 15 permitted quarry sites in
San Diego County producing coarse aggregate materials, but only one newly permitted site
producing sand materials of less than 3/8-inch in size. One existing coarse aggregate
production site, the Hester’s Granite Quarry located in East San Diego County, proposes
adding reserves but maintaining current production levels. Also, there is one proposed coarse
aggregate production site in Otay Mesa and two proposed sand production sites at El Monte
Valley near Lakeside and the Cottonwood Golf Course in Rancho San Diego.
Due to the limited sand production in San Diego County, most sand for construction
aggregate is imported from either the Las Palmas Valley, located approximately 30 miles
southeast of Tijuana, Mexico, or from Los Angeles, Riverside, Imperial, and San Bernardino
Counties. Unless local sources of concrete-grade sand can be permitted to displace the
imported sand, imports from outside the region will continue to meet the rising local demand
for sand.
Coarse aggregate demand in the County is estimated at approximately 11 million tons
annually by 2035, an increase of approximately 3 million tons from the current annual
demand. Fine aggregate (sand) demand in the County is estimated to increase to nearly 2.8
million tons annually by 2035, an increase of approximately 600,000 tons from the current
demand.
The construction aggregate market is dictated by transportation economics. The further a
construction aggregate site is located from the area of demand, the higher the cost for that
area. The table below presents current construction aggregate prices for the San Diego
region.
Construction Aggregate Product
Washed Concrete Sand in County
Washed Concrete Sand (Imported/Delivered)
Dry Screened Sand
Sand with Sand Equivalency of 30
3/4-inch Crushed Rock (screened)
3/4-inch Crushed Rock (washed)
3/8-inch Crushed Rock (Screened)

$/ton
$15 - $18
$20 - $24
$8 - $10
$8
$16 - $17
$19 - $21
$22
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3/8-inch Crushed Rock (washed)
Class II Base (natural aggregate)
Recycled Base
Fill

$25
$10
$6
$0 - $3

Non-concrete quality soils that could be dredged from Sweetwater Reservoir can also have
the potential to be saleable soils. Per a local survey performed by Crystal Waters, San Diego
County has an annual demand of 400,000 to 500,000 tons for non-concrete quality soils. This
volume encompasses many soil uses, such as fertilizers, mulch, and fill. The foundation of
each soil product is typically a mix of sand, silt, and clay. It would most likely require a
desired range of pH, electric conductivity, and sodium absorption ratio. To further assess
whether non-concrete quality soils in Sweetwater Reservoir have the desired ranges of pH,
electric conductivity, and sodium absorption ratio, staff has ordered laboratory analysis on
sediment samples collected as part of the Sediment Characterization Study performed in
2020 by Ninyo & Moore. These sediment samples were still in freezer storage at the
contracted laboratory by Ninyo & Moore. Although the samples are past their retention time,
the thought process of conducting the additional analysis is that the laboratory results would
not change even if they had been conducted in 2020. Benchmark Resources and Crystal
Waters would evaluate these laboratory results in Task 5.
Sediments from Sweetwater Reservoir that have little to no market value, and that would be
dredged to reach the desirable sediments at the bottom of the reservoir, would need to be
disposed of. Benchmark Resources, Crystal Waters, and staff evaluated potential disposal
sites within the Sweetwater Reservoir properties during a site visit on January 26, 2022. Two
sites were identified for potential disposal: the Clean Fill Site located southwest of the
reservoir’s South Dike and one of the old mining pits from the 1980s and early 1990s that is
now a part of the Habitat Management Program (HMP) area. However, these sites would
have limited capacity for silts and clays, and clays would not be able to be disposed of at one
of the old mining pits that is now a part of the HMP area because clays would not be
conducive to vegetation growth. The majority of sediments requiring disposal, because of
little to no market value, would need to be disposed of off-site. The Market Study report
includes disposal costs at the Miramar Landfill. These costs are presented in the table below
but are not inclusive of transportation costs.
Soil Quality
High – used in soil
Medium – clean fill for landfill cover
Low – non-clean fill

Disposal Cost ($/load)
$0 - $100
$50
$80 - $100
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Next Steps
Nothing within the Reserve Analysis and Market Study reports indicates that an enhancement
project at Sweetwater Reservoir is not viable; therefore, staff recommends proceeding with
Task 5 – Develop Project Scenarios and Preliminary Economic Feasibility and Risk Analysis
to continue to evaluate the project’s feasibility. At the conclusion of Task 5, staff intends to
present the findings of that task to the Board.
PAST BOARD ACTIONS
October 13, 2021

The Governing Board directed staff to execute a contract with
Benchmark Resources, based on the proposed Phase I scope
of work and a not-to-exceed amount of $132,650, and issue a
Notice to Proceed to Benchmark Resources once the contract
is executed.

August 11, 2021

The Governing Board selected Benchmark Resources as the
consultant to advise on materials dredging/sand mining at
Sweetwater Reservoir and directed staff to negotiate a contract
and fee with Benchmark Resources, setting the scope of work
and a not to exceed limit for the total fee.

July 26, 2021

The Governing Board interviewed Benchmark Resources and
EnviroMINE to select a consultant to advise on materials
dredging/sand mining at Sweetwater Reservoir. However, the
Board did not select a consultant and deferred continued
discussion on consultant selection to the next Board meeting.

June 9, 2021

The Governing Board adopted Resolution 21-14, Adopting a
Budget for the Fiscal Year 2021-22.
The Governing Board approved the FY 2021-22 Strategic Plan
Detailed Work Plan.

March 24, 2021

The Governing Board directed staff to issue a Request for
Qualifications/Proposals (RFP) to select an Aggregate
Consultant and/or team of consultants to perform a detailed
market study and economic analysis that includes the cost to
dredge Sweetwater Reservoir to determine project viability, as
well as outline various local, state, and federal permit and
environmental studies required and the cost and time
associated with each.
The Governing Board continued this item [Consideration of
Revised Proposal for Initiating Phase II of the Sediment
Characterization Study at Loveland Reservoir] to a future Board
meeting.
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February 10, 2021

The Governing Board referred this item [Consideration of
Several Factors Before initiating Phase II of the Sediment
Characterization Study at Loveland Reservoir] to its March 24,
2021 meeting; and directed staff to gather additional and
updated information from the geotechnical consultant and staff
biologist, provide any response received from interested sand
mining companies and provide information about the implication
of the County’s recent acquisition of land in the El Monte Valley.

December 9, 2020

The Governing Board directed staff to distribute the Sediment
Characterization Study to the four firms who previously
submitted Letters of Interest for sand mining opportunities in
and around Authority reservoirs to determine further interest in
sand mining opportunities from these firms.

November 11, 2020 The Governing Board postponed implementation of the
hydrographic survey until it receives the results of the Sediment
Characterization Study as this study will provide some insights
into the potential extent of sediments that could have
commercial value if materials dredging/sand mining
opportunities in Sweetwater Reservoir were to be pursued; and
directed staff to request a separate proposal from the
Authority’s On-call Surveyor, Berggren & Associates, to perform
a limited survey in the area around the waste discharge point,
the intake tower, and Sweetwater Dam.
June 24, 2020

The Governing Board approved the FY 2020-21 Strategic Plan
Detailed Work Plan.
The Governing Board adopted Resolution 20-13, Adopting a
Budget for the Fiscal Year 2020-21.

May 27, 2020

The Governing Board approved to conduct a Sediment
Characterization Study and Hydrographic Survey in phases and
funding Phase I only (Sweetwater Reservoir) at this time; and
directed staff to return to the Board with a proposed funding
source at the June 10, 2020 Board meeting.

May 13, 2020

The Governing Board referred this item to the Finance and
Personnel Committee to review fiscal issues and identify
funding sources.
The Governing Board received an anticipated schedule for the
Sediment Characterization Study

February 12, 2020
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January 20, 2020
October 23, 2019

The Governing Board directed staff to conduct a study into
materials dredging/sand mining in and around Authority
reservoirs
The Governing Board directed staff to issue the Request for
Letters of Interest and hold an Industry Forum to provide
information about the reservoir to interested parties; and hire a
third-party independent consultant to perform a preliminary
assessment and evaluate the potential for materials
dredging/sand mining in and around Authority reservoirs

FISCAL IMPACT
The FY 2021-22 Budget includes $200,000 for consulting services on the Sweetwater
Reservoir Enhancement project. The cost from Benchmark Resources to perform Tasks 1
through 5 presented above is for a not-to-exceed amount of $132,650.
POLICY / STRATEGIC PLAN
Strategic Plan Goal 1: Water Quality – Provide high quality water that meets regulatory
requirements.
 Objective WQ6: Ensure long-term sustainable health of Sweetwater Reservoir.
o Task 001.00: Continue to explore the cost/benefit of implementing sand mining
in and around Authority Reservoirs, utilizing a consultant team of experts
selected by the Board.
Strategic Plan Goal 3: Financial Viability – Ensure long-term financial viability of the agency
through best practices, operational efficiency, and maximizing assets.


Objective FV5: Explore innovative opportunities for leveraging Authority assets (e.g.,
reservoirs, property) to reduce financial burden on Authority ratepayers.
o Task 001.00: Continue to explore the cost/benefit of implementing sand mining
in and around Authority Reservoirs, utilizing a consultant team of experts
selected by the Board.

ALTERNATIVES
1. Accept the findings of the Reserve Analysis and Market Study provided by the Benchmark
Resources consulting team; direct staff to coordinate with the consulting team for
proceeding with Task 5 – Develop Project Scenarios and Preliminary Economic Feasibility
and Risk Analysis; and direct staff to present the findings of Task 5 to the Governing
Board.
2. Other direction as determined by the Governing Board.
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RECOMMENDATION
Staff recommends that the Governing Board accept the findings of the Reserve Analysis and
Market Study provided by the Benchmark Resources consulting team; direct staff to
coordinate with the consulting team for proceeding with Task 5 – Develop Project Scenarios
and Preliminary Economic Feasibility and Risk Analysis; and direct staff to present the
findings of Task 5 to the Governing Board.
ATTACHMENTS
1. Presentation on Reserve Analysis and Market Study
2. Reserve Analysis Report
3. Market Study Report
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ATTACHMENT 1

SWEETWATER AUTHORITY RESERVOIR
RESERVE ANALYSIS AND MARKET STUDY
PRESENTED BY:

MARCH 14, 2022
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PRESENTATION OVERVIEW
• Reserve Analysis
• Market Study
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RESERVE ANALYSIS
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INTRODUCTION
A sediment evaluation report was previously prepared by Abel
Parra in February 2010 that included drill hole data and a
subsurface evaluation at the reservoir.
In October 2020, Additional drilling was conducted to develop
another sediment characterization by Ninyo and Moore.
The Sweetwater Authority (SWA) has requested this analysis to
analyze the volume of the potential reserve within the reservoir
for the potential excavation/dredging and sale of materials for
sand production for concrete, plaster, fill sand, or other purposes.
We understand that aside from the sale of the material there are
other benefits to the removal of the material such as increasing
or maintaining volume in the reservoir and maintaining flow
capacity of the intake tower area.
14

RESERVE ANALYSIS
For the reserve analysis three general volume calculations were made for the
potential volume to be dredged from the reservoir.
It is assumed that a dredge would be used that can excavate down to a
maximum depth below the water surface of 50 feet.
Why 50 feet?
The alluvium that could be dredged and sold sits between approximately 155
feet above msl and 180 feet above msl. If the surface of the reservoir is at 216
feet above msl then nearly all of the potentially saleable material could be
reached with the dredge and excavated.
Most dredges manufactured for this type and scale of dredging normally have
a maximum depth capacity ranging from 45 to 60 feet. To have a greater
maximum depth for a dredge requires much larger dredge with potentially
significant cost beyond what would be feasible for this project.
With a reservoir surface that averages something between 205 and 216 feet
above msl, a dredge with a reach of beyond 50 depth is not necessary.
15

RESERVE ANALYSIS
Due to the average thickness of the alluvium and the elevations of its
occurrence, and the potential for a change in the reservoir surface
elevation, four reservoir surface elevations were analyzed to calculate
volumes. The four scenarios analyzed were for the reservoir surface at
205 feet , 195 feet (the low water level), 216 feet (current water level)
and the maximum high-water mark at 239 feet above msl.
For each scenario, a pit shell was developed for an overall volume
calculation.
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RESERVE ANALYSIS: 205’ MSL DREDGING SCENARIO
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RESERVE ANALYSIS: 195’ MSL DREDGING SCENARIO
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RESERVE ANALYSIS: 216’ MSL DREDGING SCENARIO
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RESERVE ANALYSIS: 239’ MSL DREDGING SCENARIO
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RESERVE ANALYSIS
Reservoir Surface
Elevation 205 feet
above msl

Reservoir Surface
Elevation 195 feet
above msl

Reservoir Surface
Elevation 216 feet
above msl

Reservoir Surface
Elevation 239 feet
above msl

2 million cubic yards
of C-33
9.8 million cubic yards
of sand with near C-33
specifications
3.3 million cubic yards
of fill sand
2.9 million cubic yards
of fines/waste
18 million cubic yards
total material for
dredging

0.9 million cubic yards
of C-33
5 million cubic yards of
sand with near C-33
specifications
5 million cubic yards of
fill sand
3.1 million cubic yards
of fines/waste
14 million cubic yards
total material for
dredging

1.7 million cubic yards
of C-33
8.3 million cubic yards
of sand with near C-33
specifications
7.5 million cubic yards
of fill sand
3.5 million cubic yards
of fines/waste
21 million cubic yards
total material for
dredging

NA
NA
NA
NA
25.5 million cubic yards
total material for
dredging
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WASTE DESTINATION/PLACEMENT ANALYSIS
During the site visit on January 26, 2022, areas surrounding the
reservoir were looked at and discussed for waste placement.
Some of the fine material not meeting sand specifications for sale (but
not clay) could be used for further reclamation and development of the
Conserved Habitat Areas.
In addition, areas for potential processing of the salable material,
loading and transporting off site were discussed and reviewed.
Further analysis needs to be completed to develop the maps for the
processing area, potential waste placement areas and volumes, loading
and hauling area along the north side of the reservoir, and transporting
through the gate at the intersection of Jamacha Blvd. and Reservoir
Drive.
These tasks are to be performed at later stages of the scope of work
and will be evaluated once and when the Board decides to proceed.
22

CONCLUSION AND RECOMMENDATIONS
It is recommended that the future potential dredging operations
should be conducted when the reservoir surface elevation is between
195 and 216 feet above msl. To dredge the full thickness of the
alluvium (desirable material) dredging operations should be conducted
when the reservoir surface elevation is at 205 feet above msl.
We recommend that more analysis be conducted in later stages of the
scope to determine the locations and respective volumes for potential
onsite destinations for fines/waste.
The results of the sodium absorption tests will also determine how
much of the fines could potentially meet the specifications for soil
markets.
The areas on site for processing (screening and washing), along with
the haulage route for hauling material off site through the gate at the
intersection of Reservoir Drive and Jamache Blvd should be mapped in
further detail as part of later phases of this scope of work.
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MARKET STUDY
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SUMMARY OF SCOPE
• The Detailed Market Study Includes:

Supply
 Estimate production for identified products within
San Diego County
 Prepare a map illustrating locations of existing
permitted operations
 Present permit expiration dates
 Demand
 Estimate current demand
 Projected future demand
 Market prices
 Identify market prices for identified products
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SUPPLY: PRESENT HISTORICAL PRODUCTION

Decline is a result of resource depletion

Decline is a result of recession
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SUPPLY: MAP OF SAN DIEGO QUARRIES
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SUPPLY: PERMIT EXPIRATION DATES
Map #

Quarry Name
Commodity
Permit Exp Date
Status
CRUSHED ROCK QUARRIES IN SAN DIEGO
Rosemary’s
1
Crushed Rock
2040
Active
Mountain
2
Twin Oaks Quarry
Crushed Rock
Vested
Active
3
JEB
Crushed Rock
Vested
Active
4
Inland Valley
Crushed Rock
Vested
Active
Expired—Application
Active
5
Carroll Canyon
Crushed Rock
to Extend
6
Poway
Crushed Rock
2031
Idle
7
Sycamore Landfill
Crushed Rock
2025
Active
8
Mission Gorge Pit
Crushed Rock
2033
Active
9
TTT Quarry
Crushed Rock
Vested
Active
10
Vigilante Quarry
Crushed Rock
2030
Active
Slaughterhouse
11
Crushed Rock
2020
Idle
Canyon
12
Jamacha
Crushed Rock
Vested
Active
Hester’s Granite
13
Crushed Rock
Vested
Active
Quarry
Decomposed
14
Turvey DG Pit
2020
Active
Granite
15
Chula Vista Quarry
Crushed Rock
Vested
Active
2021 ESTIMATED CRUSHED ROCK PERMITTED RESERVES IN SAN DIEGO COUNTY
260-300 MILLION TONS
SAND SOURCES IN SAN DIEGO COUNTY
Newly
East County Sand
16
Sand
2035
Mine
Permitted
2021 ESTIMATED PERMITTED SAND RESERVES IN SAN DIEGO COUNTY
APPROXIMATELY 0.8 MILLION TONS
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SUPPLY: ESTIMATED SAND IMPORTS
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SUPPLY: MAP OF SAN IMPORTS
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DEMAND: CURRENT AND PROJECTED DEMAND
Coarse
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DEMAND: CURRENT AND PROJECTED DEMAND
Fine
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MARKET PRICES
Construction Aggregate Product

$/ton

Washed Concrete Sand in County

$15-$18

Washed Concrete Sand (Imported/Delivered)

$20-$24

Dry Screened Sand

$8-$10

SE 30 Sand

$8

3/4" Crushed Rock (screened)

$16-$17

3/4" Crushed Rock (washed)

$19-$21

3/8" Crushed Rock (screened)

$22

3/8" Crushed Rock (washed)

$25

Class II Base (natural aggregate)

$10

Recycled Base

$6

Fill

$0-$3
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MARKET PRICES: SOILS

Soil Quality

Disposal Cost
($/Load)

High
Used in Soil

$0—$100

Medium
Clean Fill for Landfill Cover

$50

Low
Non-Clean Fill

$80—$100
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RESERVE ANALYSIS REVIEW

Product Type
C-33—Washed
Concrete Sand
Sub C-33
Fill Sand
Fines/Waste
Total Volume

205
Volume
(millions)
cubic
tons
yards

$/ton

2

3

$15-$18

9.8
3.3
2.9
18

14.7
4.95
3.77
26.42

$8-$10
$0-$3
$0

Product Type
C-33—Washed
Concrete Sand
Sub C-33
Fill Sand
Fines/Waste
Total Volume

195
Volume
(millions)
cubic
tons
yards

$/ton

0.9

1.35

$15-$18

5
5
3.1
14

7.5
7.5
4.03
20.38

$8-$10
$0-$3
$0

Product Type
C-33—Washed
Concrete Sand
Sub C-33
Fill Sand
Fines/Waste
Total Volume

216
Volume
(millions)
cubic
tons
yards

$/ton

1.7

2.55

$15-$18

8.3
7.5
3.5
21

12.45
11.25
4.55
30.8

$8-$10
$0-$3
$0
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1

Introduction

This report illustrates the market environment for the construction aggregates industry in San
Diego County and identifies projected demand for aggregate through 2035. This information
has been developed from published reports and from personal communication with various
sources operating in the construction aggregates industry.
It is useful to understand construction aggregate terms to avoid confusion throughout the report.
Construction aggregate is a term used for raw materials used in construction, e.g., crushed
rock, sand and gravel. The raw material is used as the primary constituent of products like
concrete, stucco, and asphalt, and it is also used as base material beneath rail and transit lines,
roads, pipelines, building foundations etc. Construction aggregate is an essential constituent for
community infrastructure (e.g. roads, bridges, and utilities) and for buildings (e.g. residences,
hospitals, schools, and commercial, industrial and retail centers).
Construction aggregate products are divided into two primary categories: fine and coarse. Fine
aggregates have a size of less than 3/8”, and coarse aggregates are 3/8” and larger. Fine
aggregates are typically sand sized particles that normally originate from alluvial deposits,
although sand can be manufactured by crushing coarse aggregate to a smaller size. This
manufactured sand must be blended with natural sand to meet specifications for concrete.
Coarse aggregates originate from crushed rock produced from hard rock or cobble deposits.
Fine aggregates from alluvial sources are used in concrete manufacturing and make up about
35% of the total volume of the concrete. The method of extraction of alluvial sand and
processing does not require crushing. Coarse aggregates generally require crushing and
screening to process the material into different sizes and make up about 45% of the total
volume of concrete. In this report, construction aggregate or aggregate is used as a general
term that includes both fine and coarse products. When the discussion is narrowed to fine
aggregate (sand) or coarse aggregate (crushed rock) it will be indicated.
2

Purpose

This market study is the deliverable for Task 3 – Detailed Market Study of the “Advise on
Materials Dredging/Sand Mining at Sweetwater Authority Reservoir”. Task 3 is produced by
Crystal Waters Consulting, LLC in support of the Benchmark Team and Sweetwater Authority
for estimating the revenue side of the economic model that will be part of Task 5 upon
authorization. The project deliverables from each Task are developed for the purpose of
helping guide the Sweetwater Authority as they decide whether to move forward with a dredging
project in Sweetwater Reservoir.
The following market analysis presents the historical construction aggregate supply trends
within San Diego County. Additionally, each active and proposed construction aggregate
operation in San Diego County is identified and illustrated on a map. This market study also
compares the supply side of the construction aggregates market with demand. Demand
projections are separated by coarse and fine aggregate to assist with determining the economic
viability of the Sweetwater Reservoir dredging project. In addition to reviewing the construction
aggregates market, a discussion of the soils and fill market in San Diego County is also
presented.
In summary, the tasks associated with the market study include:

2
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Task 3.1: Supply
•
Estimate production for identified products within San Diego County
•
Prepare a map illustrating locations of existing permitted operations
•
Present permit expiration dates
Task 3.2: Demand
•
Estimate current demand
•
Projected future demand
Task 3.3: Market prices
• Identify market prices for identified products
The following sections will provide detailed information to fulfill the scope of Task 3.
3

Background - San Diego County Aggregate Consumption

San Diego County production began a downward trend after 2001 because quarries closed as a
result of resource depletion and no new resources were permitted to replace the production. As
quarries closed, their contribution to the market was replaced by imports or local quarries
increasing production. The impact of resource depletion is especially evident during 2005 and
2006 when the demand for construction aggregate was at its peak Statewide, however, the
production within the County shows a decrease. This decrease is a direct result of resource
depletion and the reliance on imports. Similar to statewide trends, San Diego County
experienced a dramatic decrease in construction aggregate production after 2006 of 57 percent
because of the recent recession. Aggregate production fluctuated between 2009 and 2012 and
an increasing trend developed starting in 2012 (Figure 1).

Figure 1: San Diego County Construction Aggregate Production1
1

Source: California Geological Survey

3
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San Diego County aggregate production predominantly consists of coarse aggregates. There
has been limited fine aggregate sources in the County and as a result, substantial quantities of
fine aggregates have been imported into the County from sources located outside of the
County. The absence of local San Diego sand mines is well documented. Starting in
approximately 1990, San Diego County Quarries were unable to meet local demand for fine
aggregates and imports were relied upon to satisfy production shortfalls, although some
facilities crush coarse aggregate to make manufactured sand. While some coarse aggregate
imports are known to occur, local sources are generally available to satisfy demand. The
information discussed in this section is supported by the California Department of Conservation
(DOC), which reported that between 1980 and 1995, the number of sand mines was reduced
from 25 to 8 and permitted sand reserves fell from 121-million tons to 55-million tons2. Map 1
illustrates the location of permitted sand operations in the County in 1982 as reported by the
DOC.3
The DOC updated the Mineral Land Classification report for Western San Diego County in 2017
and assessed industry activity through 2014. In the 2017 updated DOC report, 14 active
crushed rock facilities were identified and the number of permitted sand operations had declined
to 4. As of 2021, all four of these sand mines have become depleted and only one new sand
operation has been permitted (East County Sand Mine)4. It is important to note that the East
County Sand Mine is small in scale and imports continue to be necessary to satisfy the demand
for sand in San Diego County.
3.1

Imported Sand to the County

Since imports of fine aggregate (sand) play such a significant role in satisfying demand in San
Diego County, the DOC estimated sand imports from 2007 – 2014 in their updated report4
(Figure 2). Sand imports have continued since 2014, however, the DOC has not published
sand import data after 2014. As a result, Crystal Waters Consulting, LLC (CWC) estimated
imports from 2015-2020 utilizing a statistical analysis of market data and is illustrated in Figure
2. With limited permitted sand reserves in the County, imports of sand reflect the demand for
sand in San Diego County. Currently, the demand for sand is more than 2-million tons annually.

2

Miller, Davis, James F. "Update of Mineral Land Classification: Aggregate Materials in the Western San
Diego County Production-Consumption Region." California Department of Conservation, DMG Open-File
Report 96-04, 1996.
3
Kohler, S.L. & R.V. Miller. “Mineral Land Classification: Aggregate Materials in the Western San Diego
County Production Consumption Region.” California Department of Conservation, Special Report 153,
1982.
4 Gius, F.W., L.L. Busch & R.V. Miller. “Update of Mineral Land Classification: Portland Cement
Concrete-Grade Aggregate in the Western San Diego County Production-Consumption Region, CA.”
California Geological Survey. Special Report 240. 2017.
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Figure 2: Estimated San Diego County Sand Imports

4

San Diego Construction Aggregate Quarries

San Diego County is facing a shortage of permitted construction aggregate reserves. Permitted
reserves are 35% of the estimated 50-year demand5. If no new resources are permitted and the
remaining quarries produced enough to satisfy demand (no imports), the existing reserves in the
County would be exhausted within 11-20 years. It is important to note that this shortage covers
both coarse and fine aggregate products over the long term. If no new quarries are permitted,
only 5 would remain after 2035.6, 7 Because of the shortage, imports and or additional
permitted sources within the County will be needed to satisfy demand.
4.1

Existing Quarries in San Diego County

San Diego County currently has 13 active production sites, 2 idle operations and one newly
permitted sand mining site – the East County Sand Mine (ECSM). Outside of the ECSM, there
has only been one new quarry of significant size permitted in the last 30 years -- Rosemary's
Mountain. This site was in the permitting process for 18 years before finally gaining approval in
2003.

5

Clinkenbeard, J.P. & F.W. Gius, "Aggregate Sustainability in California." California Geological Survey,
Map Sheet 52. 2018.
6
Miller, Russ. “Update of Mineral Land Classification: Aggregate Material in the Western San Diego
County Production-Consumption Region.” California Department of Conservation, Division of Mines and
Geology. Open File Report 96-04. 1996.
7
Gius, F.W., L.L. Busch & R.V. Miller. “Update of Mineral Land Classification: Portland Cement
Concrete-Grade Aggregate in the Western San Diego County Production-Consumption Region, CA.”
California Geological Survey. Special Report 240. 2017.
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Table 1 lists the status of each production site in the County, including the permit expiration date
and whether the site is a crushed rock or sand source. Map 2 illustrates the location of each
quarry. The number next to each symbol on the map correlates with the number in the first
column in Table 1. The annual production for each quarry is not included because it is
considered proprietary information and is not published publicly.
As of 2021, there is an estimated 260 to 300 million tons of permitted reserves in the County.
Crushed rock is adequately supplied by existing operations located within the County.
However, as permits expire and reserves are depleted at existing sites, crushed rock production
is projected to be less than demand if no new permits are secured. San Diego County contains
significant fine aggregate resources; however, less than 1 million tons are approved for
production. The “ECSM” was approved in 2018 with an estimated reserve of 1 million tons.

6
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Table 1: Existing San Diego County Permitted Aggregate Mines
Map
Permit Exp
Quarry Name
Commodity
Status
#
Date
Crushed Rock Quarries in San Diego
1
2
3
4

Rosemary’s Mountain
Twin Oaks Quarry
JEB
Inland Valley

Crushed Rock
Crushed Rock
Crushed Rock
Crushed Rock

5

Carroll Canyon

Crushed Rock

6
7
8
9
10
11
12
13
14

Poway
Sycamore Landfill
Mission Gorge Pit
TTT Quarry
Vigilante Quarry
Slaughterhouse Canyon
Jamacha
Hester’s Granite Quarry

15

Chula Vista Quarry

Crushed Rock
Crushed Rock
Crushed Rock
Crushed Rock
Crushed Rock
Crushed Rock
Crushed Rock
Crushed Rock
Decomposed
Granite
Crushed Rock

Turvey DG Pit

2040
Vested
Vested
Vested
Expired application to
extend
2031
2025
2033
Vested
2030
2020
Vested
Vested
2020
Vested

Active
Active
Active
Active
Active
Idle
Active
Active
Active
Active
Idle
Active
Active
Active
Active

2021 Estimated Crushed Rock Permitted Reserves in San Diego
County
260-300 million tons
Map
#

Quarry Name

Commodity

Permit Exp
Date

Status

Sand Sources in San Diego County
16

East County Sand
Mine

Sand

2035

Newly
Permitted

2021 Estimated Permitted Sand Reserves in San Diego County
Approximately 0.8 million tons
4.2

Proposed Quarries in San Diego County

As listed in Table 2, there are three proposed aggregate projects in the permitting process -Otay Hills in South County, El Monte Sand Mine, and the Cottonwood Sand Mine. Hester’s
Granite Quarry is an existing quarry that has submitted an application to the County to permit
additional reserves at the site. Map 2 also illustrates the locations of these proposed projects.
Otay Hills is proposed as a coarse aggregate quarry and the remaining two are proposed as
fine aggregate operations.

7
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Map #
13A
17
18
19

4.3

Table 2: Proposed San Diego County Aggregate Mines
Proposed
Annual
Quarry Name
Operator
Commodity
Production
(mil tons)
Hester’s
Granite Quarry
Otay Hills
Quarry
El Monte Sand
Mine
Cottonwood
Sand Mine

Proposed
Permitted
Reserves
(mil tons)

Proposing to add reserves but
maintain current activity levels

Robertson’s

Crushed Rock

Superior

Crushed Rock

0.6-1.6

85.4

TBD

Sand

0.65

12.5

TBD

Sand

0.57

6.4

Quarries Importing Sand to San Diego County

Table 3 lists each of the sites that are known to import sand into San Diego County and their
locations are also indicated on Map 3. From the south, sand is imported from Mexico in the Las
Palmas Valley area by Associated Ready Mix (Associated). The source of sand in Mexico is
located approximately 30 miles southeast of Tijuana. Personal interviews with employees from
Associated indicated that the Las Palmas Valley site is consistently the largest exporter of sand
to San Diego County.8
From the north, sand imports generally originate from Pacific Aggregates, FST and Werner
Corporation located in Lake Elsinore, Temescal Valley, and Corona, respectively. Limited and
inconsistent amounts are also imported from sites located in Los Angeles, Imperial and San
Bernardino Counties operated by a variety of operators that may include Superior, Robertson's
and Cemex (Table 3).
Unless local sources of concrete-grade sand can be permitted to displace the imported sand,
imports from locations to the north and south of San Diego County will continue to meet the
rising demand for sand in San Diego County.
Table 3: San Diego Sand Imports
Operator
Site
Location

8

Associated Ready Mix

Otay Mesa Yard

Pacific Aggregates

Pacific Aggregates

Chandler/Werner
Aggregates
FST
Robertson's
Cemex

Temescal Valley
Operations/Corona
Corona
Banning or Cabazon
Lytle Creek

Various
Various

Ocotillo Operations
Irwindale Operations

Sold in Otay Mesa;
Transported & Mined from
Las Palmas Valley Mexico
Lake Elsinore, Riverside
County
Riverside County
Riverside County
Riverside County
Redlands, Santa Ana
Wash
Imperial County
Los Angeles County

Personal interview with confidential employee, October 2018; updated in 2021.
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5

Aggregates and Transportation Economics

Construction aggregate market reach is dictated by transportation economics. For a straight,
flat haul with minimal traffic, the cost of transporting construction aggregate in Southern
California is approximately $0.15 per ton mile.9 Although in major metropolitan areas, this rate
can increase to as much as $0.25 per ton mile due to heavy traffic, tolls, poor road conditions,
and increases in elevation.
Fine aggregate averages $12-$15 per ton at permitted quarries in the Riverside County region.
After considering the transportation costs to haul the material to San Diego County, the
delivered price is known to be $22-$24 per ton. When the cost of transporting aggregate can
increase the cost of the product by more than $10 per ton, the economics drive the desire for
contractors to identify material sources closer to the area where the material will be consumed.
Therefore, developing a new material source closer to the market will directly reduce the
environmental impacts as well as the delivery costs for the product.
It is well documented that fine aggregate sources within the County of San Diego are insufficient
to satisfy demand. As a result, imports of material are required to satisfy this demand. The
market is shown to import approximately 2-million tons of sand annually. Thus, the San Diego
construction aggregates market is short on sand supplies. As the following section illustrates,
without additional permitted sand reserves, the shortage and need for local sand resources will
continue.
6

Projected San Diego Construction Aggregate Demand

A common method used to project the long-term demand for construction aggregate is the percapita consumption rate model. This method is used by the California Department of
Conservation and other agencies throughout the nation for aggregate resource planning10, 11, 12
This method assumes that each person consumes a certain volume of construction aggregate
per year. This is a simplified model, and will not capture the fluctuations in demand that are
driven by specific construction activity within a market area. This report has developed a
custom forecasting model for San Diego County that includes population projections, housing
development and transportation planning. Incorporating actual construction activity in the model
produces a more accurate projection of construction aggregate demand.
The forecast in this study includes a projection for coarse aggregate and fine aggregates
separately. The forecast was separated into products because of the specific market dynamics
within the County where local quarries produce coarse aggregate and the fine aggregate or
sand is imported. Figure 3 illustrates the estimated actual production of coarse aggregate within
9 Kohler, Susan L. “Aggregate Availability in California” Department of Conservation, California
Geological Survey. Map Sheet 52. December 2006.
10 Robinson, Gilpin R. & William M. Brown. “Sociocultural Dimensions of Supply and Demand for Natural
Aggregate – Examples from the Mid-Atlantic Region, United States.” U.S. Geological Survey Open-File
Report 02-350. 2002.
11
Davis, James F. "Update of Mineral Land Classification: Aggregate Materials in the Western San Diego
County Production-Consumption Region." California Department of Conservation, DMG Open-File
Report 96-04, 1996.
12
Gius, F.W., L.L. Busch & R.V. Miller. “Update of Mineral Land Classification: Portland Cement
Concrete-Grade Aggregate in the Western San Diego County Production-Consumption Region, CA.”
California Geological Survey. Special Report 240. 2017.

9

46

the County between 2007-2020, then forecasted for 2021 to 2035. Demand is expected to
increase to more than 10-million tons by 2035. This construction aggregate material will be
required to support infrastructure development within the County. If local quarries are unable to
meet this demand, imports of coarse aggregate will be necessary.

Figure 3: San Diego County Projected Coarse Aggregate Demand

Figure 4 illustrates the estimated imports of fine aggregate within the County between 20072020, then forecasted for 2021 to 2035. Demand is expected to increase to nearly 3-million
tons by 2035. The fine aggregate or sand is required for the manufacture of concrete to support
public and private construction projects throughout the County. The shortage of permitted sand
sources within San Diego County will continue until a long-term local source can be identified.
Because of the shortage and continued imports that result in high transportation costs, there
can be significant value to any local source.

10
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Figure 4: San Diego County Projected Fine Aggregate (Sand) Demand

6.1

Construction Aggregate Pricing

In 2006, the sales price for crushed rock averaged $15 per ton13. According to local producers,
the price declined to $10.50 per ton in 2007 and was further reduced to $8.60 per ton in 2008.
A recent survey was conducted to identify the current prices for a variety of course aggregate
products; the results of this survey are presented in Table 4. As shown, prices appear to have
recovered or risen above levels in 2006. All prices are Freight on Board (F.O.B); transportation
costs are not included.
Table 4: 2021 San Diego Construction Aggregate Prices
Construction Aggregate Product
$/ton
Washed Concrete Sand in County
$15-$18
Washed Concrete Sand
$20-$24
(Imported/Delivered)
Dry Screened Sand
$8-$10
SE 30 Sand
$8
3/4" Crushed Rock (screened)
$16-$17
3/4" Crushed Rock (washed)
$19-$21
3/8" Crushed Rock (screened)
$22
3/8" Crushed Rock (washed)
$25
Class II Base (natural aggregate)
$10
Recycled Base
$6
Fill
$0-$3

13

Kohler, S. “Aggregate Availability in California – Map Sheet 52 (updated 2006).” California Department
of Conservation.
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The San Diego County construction aggregate market is still recovering, with the volume of
production still below 2006 levels; however, pricing has increased to pre-recessionary times. As
the economic climate continues to improve and with the Federal Infrastructure projects recently
approved in the bi-partisan infrastructure law, demand should continue to increase.
7

Soils

San Diego County has a soils market for use as a growth medium for residential, commercial
and agricultural uses. A variety of products are sold for different purposes and the final product
sold is a mixture of soil plus a variety of amendments. These amendments can be mulch,
fertilizers, fillers, etc. The foundation of each soil product is a mix of sand, silt and clay. For a
soil source to be a viable component of a product, it must meet the specifications listed in Table
5.
Table 5: Specifications for Saleable Soil
Metric
Desired Range
PH
6.0 – 7.5
ECe (Electric Conductivity)
1.0 – 3.0
SAR (Sodium Absorption Ratio)
1.0 – 4.0
Saleable soils require blending and processing. Each soils product can also be a specific blend
offered by a particular company. Personal interviews14 were conducted in January 2022 to
assess the market conditions of saleable soil. This survey revealed that San Diego County
consumes or demands approximately 400,000-500,000 tons of saleable soil annually. It is
important to note that this volume encompasses all varieties and products of soil. Additionally,
there are a variety of companies that specialize in producing and selling soils. The two main
suppliers in San Diego County are A1-Soils and San Pasqual Valley Soils. Other sources
include a variety of small producers scattered throughout the county.
If the non-concrete quality soils dredged from the Sweetwater Reservoir meet the specifications
in Table 5, it would not be considered “saleable” until it had been blended and processed with
other soil amendments. For instance, A1-Soils receives shipments of soils from residents or
companies that need to dispose of soil. A1 will either charge $100 per load to dispose of the
soil at their facility or they can allow disposal at no cost. The pricing is dictated by their need for
material.
Absent a need, the potential economic value of the raw soil material found within Sweetwater
Reservoir that is not suitable for use in concrete or other construction aggregate material would
be zero. However, if the soil did meet the specifications in Table 5, the cost of disposal could be
reduced to only the transportation costs depending on the soils market conditions at the time the
material needs to be disposed of at an off-site location.
If the surplus soil does not meet the specifications needed for a soil product, another possible
use is cover at the Miramar Landfill. The Miramar Landfill has a Clean Fill Dirt program15 where
they accept material to be used as cover at the facility. To be eligible for the Clean Fill Dirt
Program, material must meet the following minimum criteria.
14

Personal Interviews were conducted with staff that preferred to remain confidential that were
employees of A1 Soils and San Pasqual Valley Soils. January 2022
15
http://www.sandiego.gov/environmental-services/miramar/cfdp.shtml.
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Cover material must be clean, sandy/clayey soils and CANNOT:
• Contain rocks or chunks of material larger than six (6) inches or contain more that 20%
sand or rocks.
• Contain any concrete, asphalt, shot rock, organic debris, or trash.
• Be classified as a hazardous waste or a designated waste.
• Be contaminated with volatile organic compounds, semi-volatile organic compounds,
PCBs, or pesticides.
• Be muddy or excessively wet as determined by Landfill staff.
All soils taken to the Miramar Landfill for the Clean Fill Dirt Program will be charged $50 per
load. Material found in Sweetwater that does not meet the Clean Fill Dirt Program requirements
would be assessed an $80-$100 per load fee. Table 6 lists the range of disposal fees
depending on the quality of material being disposed of off-site. It is assumed these costs are
applied to material that cannot be sold as concrete sand or other fine aggregate products. It is
important to consider that transportation costs will apply and will be subject to the distance the
material will travel.
Table 6: Disposal Costs by Quality of Material
Soil Quality
Disposal Cost ($/load)
High – used in soil
$0 - $100
Medium - Clean Fill for Landfill Cover
$50
Low – Non-Clean Fill
$80-$100
8

Sweetwater Reservoir Reserve Analysis

A reserve analysis was performed to determine the volume of saleable material within
the Sweetwater Reservoir. The reserve analysis estimated volumes of concrete grade
sand, fill sand, and waste that could be extracted using a dredge at three different water
elevations at the reservoir. Tables 7-9 illustrate the conclusions of the reserve analysis
which estimates the volume of material by product type at reservoir water elevations
205, 195 and 216 above mean sea level (amsl). Each table subsequently applies the
market prices for each product. A range of prices are provided because the final value
will be subject to quality and market demand.
Estimating the total revenue associated with each scenario will be provided in Task 5 –
Preliminary Economic Feasibility and Risk Analysis. The financial model will need to
incorporate a discounted cash flow analysis. The discounted cash flow will adjust
revenues that occur over multiple years and will also account for the capital, entitlement
and variable costs associated with the specific scenarios chosen to be analyzed.
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Table 7: Volume of Material when Reservoir Level is 205 feet amsl
205
Volume (millions)
Product Type

$/ton

cubic
yards

tons

C-33 – Washed
Concrete Sand
Sub C-33

2

3

$15-$18

9.8

14.7

$8-$10

Fill Sand

3.3

4.95

Fines/Waste

2.9

3.77

$0-$3
$0

Total Volume

18

26.42

Table 8: Volume of Material when Reservoir Level is 195 feet amsl
195
Volume (millions)
Product Type
C-33 – Washed
Concrete Sand
Sub C-33

cubic
yards
0.9

$/ton
tons
1.35

$15-$18

5

7.5

$8-$10

5

7.5

Fines/Waste

3.1

4.03

$0-$3
$0

Total Volume

14

20.38

Fill Sand

Table 9: Volume of Material when Reservoir Level is 216 feet amsl
216
Volume (millions)
Product Type

$/ton

cubic
yards

tons

1.7

2.55

$15-$18

8.3

12.45

$8-$10

Fill Sand

7.5

11.25

Fines/Waste

3.5

4.55

$0-$3
$0

Total Volume

21

30.8

C-33 – Washed
Concrete Sand
Sub C-33

14
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9

Conclusion

San Diego County is currently experiencing a shortage of permitted aggregate resources. This
is particularly true when evaluating fine aggregate production within the County. High quality
sand is imported to San Diego daily from outside the region, as there are no significant local
sand production sources. San Diego County would benefit from additional permitted sources
found within the County to reduce environmental and economic impacts.
Material found in the Sweetwater Reservoir has been found to meet concrete grade quality,
often referred to as C-33. The value of this material needs to be balanced with the costs
associated with extracting and processing the material from lower quality sand, silt and clay
prior to determining whether a mineral extraction project is viable at the Sweetwater Reservoir.
This report identified a soils market for material that contains sand, silt and clay. The raw non
construction aggregate material found in the Sweetwater Reservoir does not have value,
however, after it is blended with other amendments it can be transformed into a valuable
product. The compilation of material within Sweetwater Reservoir may be valuable to
companies within San Diego County that have demand for both soil and sand. The information
found in this market study can be used to build the economic model proposed for Task 5 –
Preliminary Economic Feasibility and Risk Analysis, to continue and assist the Benchmark
Team and Sweetwater Authority to implement the project to “Advise on Materials
Dredging/Sand Mining at Sweetwater Authority Reservoir”.
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Appendix
Maps
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Map 1

Sites within
polygons were
sand mines in
1982.

54

1
S
T

74
S
T

1

$
+
2

#
*
!
(
!
.

3
4

5

!
.

#
*

7

"
)

PA C I F I C
OCEAN

#
*

Map 2

10

6
11

"
)
"
)#
(
*!

b

!

#
*
2
#
*b%

¯
Miles

10

"
)
!

14

8

S
SA
AN
N D
D II E
EG
GO
O

5

Quarries by Operator

9

12

0

2021 Quarry Locations

18

16

#
*

15

b

!
(
!
.

13
19

Turvey
Superior
East County Sand Mine
Escondido Materials LLC

$
+

Granite Construction

!
(

JEB

!
.

Poway Site

%
2
#
*

17

Hanson

Robertson's Ready Mix
Vulcan

b

Proposed
Content may not reflect National Geographic's current map policy. Sources:
National Operations
Geographic, Esri,
DeLorme, HERE, UNEP-WCMC, USGS, NASA, ESA, METI, NRCAN, GEBCO, NOAA, increment P
Corp.

MEXICO

55

Map 3

Location of Sand
Imports to San Diego

3
4z
86 mile
s

®

3
4z
3
4
10

s

ile
s

ile

77
mi

87 mi

0

10

Miles

3m

m

les

8
10

3
4
z
3
4
3
43
4
z

3
43
4
z

les

Note: Distances are based on haul
truck miles traveled on roads from
the quarry to the Mid Point of Ready
Mix Plants.

10

3
4
4
z3

Map Source: ESRI
Date: 2022

56 m
iles

<
)
29 m

86 miles

iles

mi
les

Sweetwater Reservoir

95

4
3

z
3
4
3
4
3
4
3
4

Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China

Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User
z(Hong
Community
56

TO:

Governing Board (Engineering, Capital, and Development Services Committee)

FROM:

Carlos Quintero, General Manager
Jennifer Sabine, Assistant General Manager
Erick Del Bosque, Interim Director of Engineering

DATE:

March 11, 2022

SUBJECT:

Underwater Inspection of Loveland Dam’s Intake Structure and Consideration
of Next Steps

SUMMARY
At the December 8, 2021 Board meeting, the Authority’s as-needed dam consultant, GEI
Consultants, Inc. (GEI), presented the findings and recommendations from the Loveland Dam
Valve Replacement Alternatives Analysis. Based on the findings and recommendations, the
Board directed staff to request cost proposals from GEI to determine the cost and scope of
work for conducting a Remote-Operated Vehicle (ROV) video inspection of the interior of the
outlet works conduit at Loveland Dam and a structural analysis of the valve house floor.
At least one of the five metal bar screens on the dam’s intake structure needs to be removed
to allow underwater access to inspect the conduit. Given that the intake structure was
constructed approximately 77 years ago, and to GEI’s and staff’s knowledge, the condition of
the bar screens had never been inspected before, it was necessary to first perform an
underwater inspection of the intake structure, to determine the feasibility of removing the bar
screens and allow inspection of the conduit. GEI provided the attached cost proposal dated
December 16, 2021, to conduct an underwater inspection of the intake structure instead of
the conduit, in addition to conducting a structural analysis of the valve house structure.
Staff issued a Notice to Proceed to GEI to inspect the intake structure only and deferred the
structural analysis of the valve house structure until a time when the conduit can be
inspected. On January 26, 2022, the underwater inspection was performed with an ROV. GEI
engaged Pro-ROV Services, LLC for the inspection. The findings of the underwater
inspection and GEI’s recommendations for the next steps are documented on the attached
Technical Memorandum prepared by GEI, dated February 28, 2022.
Based on GEI’s findings and recommendations, the top metal bar screen on the intake
structure should be demolished and replaced with a new prefabricated bar screen. GEI
believes that removing and replacing selected bar screens by simply loosening the nuts that
hold them in place with threaded anchor bolts is not feasible due to likely corrosion of the
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nuts and anchor bolts. Cutting selected bar screens and replacing them by welding is
feasible; however, the repair would be challenging at the water depth of the intake, and there
would be some uncertainty on the quality of the welds.
The following are GEI’s recommendations for the next steps:
1. Develop a design for a new trash rack (bar screen) to be installed on the top face of
the intake structure and coordinate with the Department of Water Resources, Division
of Safety of Dams (DSOD) on the design, such that DSOD concurs with the overall
approach for removal and replacement of the trash rack. Demolishing the trash rack is
considered a dam alteration and would require a dam alteration application with DSOD
before proceeding with the construction work.
2. Develop construction plans and specifications for a contractor to remove the existing
bars on the top face of the intake structure, inspect the interior of the conduit using
divers, and install the new trash rack. The work would include clearing branches and
other debris from the vicinity of the intake structure and a more detailed inspection of
the intake structure by the divers.
3. Develop an Opinion of Probable Construction Cost (OPCC) for removing and replacing
the trash rack.
4. Submit the construction plans and specifications to DSOD for approval.
5. Engage a contractor to perform the work.
The results of the conduit inspection by divers would be used to evaluate the appropriate
method of reservoir control to allow for the replacement of the valves. At this time, staff does
not recommend obtaining a cost proposal to perform an underwater inspection of the conduit
because this work wouldn’t be performed until DSOD approves plans and specifications for
the removal and replacement of the trash rack, and the cost proposal could be obsolete by
the time the inspection would be conducted. Staff will request a cost proposal from GEI to
conduct the underwater inspection of the conduit at the appropriate time. Staff can issue a
Notice to Proceed to GEI to proceed with the structural analysis of the valve house after
obtaining Management approval since the cost is below $75,000.
Once the trash rack is replaced, and an underwater inspection of the conduit and structural
analysis of the valve house is performed, GEI would be able to confirm their proposed
alternatives for reservoir control and valve replacement or modify their recommendations
accordingly. This would then lead to preparing design plans, construction documents, and an
OPCC to replace both the guard valve and fixed cone valve at Loveland Dam after obtaining
any necessary approvals from the Board. Design plans and construction documents to
replace both valves would also need to be reviewed and approved by DSOD, in conjunction
with the design plans and construction documents to replace the stairway on the downstream

58

Memo to: Governing Board (Engineering, Capital, and Development Services Committee)
Subject: Underwater Inspection of Loveland Dam’s Intake Structure and Consideration of
Next Steps
March 11, 2022
Page 3 of 4
face of the dam that provides access to the valve house. GEI has already prepared the
stairway design plans, technical specifications, and an OPCC. Once approval by DSOD is
obtained, the Authority can then advertise the project for construction.
PAST BOARD ACTION
December 8, 2021

The Governing Board directed staff to request cost proposals
from GEI to determine the cost and scope of work for conducting
a ROV video inspection of the interior of the outlet works conduit
at Loveland Dam and a structural analysis of the valve house
floor; directed staff to submit the cost proposals to the Board for
approval if proposed costs exceed $75,000; and if proposed
costs do not exceed $75,000, directed staff to issue a Notice to
Proceed to GEI to conduct both the ROV video inspection of the
interior of the outlet works conduit and the structural analysis for
the valve house floor at Loveland Dam

June 9, 2021

The Governing Board approved the Fiscal Year (FY) 2021-22
Strategic Plan Detailed Work Plan.
The Governing Board adopted Resolution 21-14, Adopting a
Budget for the FY 2021-22.

May 26, 2021

The Governing Board directed staff to assign the design of
Loveland Dam’s valve replacement project to the Authority’s asneeded dam consultant, GEI Consultants, Inc. after obtaining a
cost proposal from the consultant and negotiating a scope of
work and fee for design.

June 24, 2020

The Governing Board approved the FY 2020-21 Strategic Plan
Detailed Work Plan
The Governing Board adopted Resolution 20-13, Adopting a
Budget for FY 2020-21.

FISCAL IMPACT
The underwater inspection of Loveland Dam’s intake structure and preparation of the
attached Technical Memorandum was performed for a not-to-exceed amount of $28,522.
GEI’s cost proposal to perform a structural analysis of the dam’s valve house structure is for
a not-to-exceed amount of $45,846. Costs to develop a design for the new trash rack,
construction plans, and specifications are unknown at this time, but staff intends to request a
cost proposal from GEI.
The current funding allocated for the Loveland Dam Stairway and Valve Replacement project
is $535,000. The total project budget is currently estimated at $5.2 million, but construction
costs might need to be refined.
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POLICY / STRATEGIC PLAN
Strategic Plan Goal 2: System and Water Supply Reliability – Achieve an uninterrupted, longterm water supply through investment, maintenance, innovation and developing local water
resources.


Objective SR5: Maintain Sweetwater Authority Dams in compliance with requirements
of Division of Safety of Dams (DSOD) and other necessary improvements to ensure
the integrity and reliability of the infrastructure.
o Task 003.00: Replace Bunger valve at Loveland Dam.

ALTERNATIVES
1. Direct staff to request a cost proposal from GEI Consultants, Inc., to develop design plans
for a new trash rack at Loveland Dam’s intake structure, and develop construction plans
and specifications for the removal and replacement of the trash rack; direct staff to obtain
Governing Board approval before proceeding with the work if costs exceed $75,000; and
direct staff to coordinate with the Department of Water Resources, Division of Safety of
Dams for approval, before construction work takes place.
2. Other direction as determined by the Governing Board.
RECOMMENDATION
Staff recommends that the Governing Board direct staff to request a cost proposal from GEI
Consultants, Inc., to develop design plans for a new trash rack at Loveland Dam’s intake
structure, and develop construction plans and specifications for the removal and replacement
of the trash rack; direct staff to obtain Governing Board approval before proceeding with the
work if costs exceed $75,000; and direct staff to coordinate with the Department of Water
Resources, Division of Safety of Dams for approval, before construction work takes place.
ATTACHMENTS
1. GEI presentation
2. GEI Scope of Work and Fee Estimate, dated December 16, 2021
3. Technical Memorandum for Loveland Dam’s Intake Structure Inspection, dated
February 28, 2022
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ATTACHMENT 1

LOVELAND DAM
Intake Structure Inspection
January 26, 2022

MARCH 14, 2022

61

PRESENTATION TOPICS
• Purpose of inspection
• Overview of intake design
• Inspection with ROV
• Recommendations
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PURPOSE OF INTAKE INSPECTION
• Desire to inspect conduit through dam
• Intake trash rack bars need to be removed
• Inspect trash racks to assess condition
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INTAKE STRUCTURE CONSTRUCTION PHOTO - 1945

TRASH
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BARS

14’

INTAKE
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FIVE OPENINGS WITH TRASH RACK BARS

Top

Top
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Side
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Right
Side

Front
Right
Side

Bottom

Bottom
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ATTACHMENT OF BARS TO RETAINER (TOP & FRONT ONLY)
BAR

BAR

BAR

BAR
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JANUARY 26, 2022 INSPECTION BY PRO-ROV SERVICES

El 1298

~ 83 FEET

El 1215
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7

SECTION – OUTLET WORKS
UPSTREAM
FACE OF DAM

Depth Below Water Surface at
Time of Inspection (Typical)

72.5 ---73.6 ----

DOWNSTREAM
FACE OF DAM

INTAKE
STRUCTURE

76.2 ---79.4 ----

85.1 ------------86.3 ---------------------

36” DIA OUTLET CONDUIT
CEMENT MORTAR-LINED
CAST IRON PIPE

GUARD
VALVE

TRASH
RACK BARS

91.6 ---68
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ROV VIDEO 1
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ROV VIDEO 2
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ROV VIDEO 3
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UNDERWATER VIDEO IMAGES

Photo C.1 - 1/26/22, Time 10:00:36, Depth 74.0 feet. Looking downstream.
View of bars in top face of intake.
Note growth on bars and silt resting on top of bars.
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UNDERWATER VIDEO IMAGES

Photo C.2 - 1/26/22, Time 10:04:20, Depth 73.0 feet. Looking downstream.
View of upper end of bars in top face of intake.
Note whitish growth where ends of bars are inserted in slots of a cast iron retainer.
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UNDERWATER VIDEO IMAGES

Photo C.3 - 1/26/22, Time 10:07:13, Depth 79.6 feet. Looking downstream.
Close-up view of bars in front face of intake. Note growth on bars.
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UNDERWATER VIDEO IMAGES

Photo C.4 - 1/26/22, Time 10:07:21, Depth 78.6 feet. Looking downstream.
View of upper end of bars in front face of intake.
Note whitish growth where ends of bars are inserted in slots of a cast iron retainer
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UNDERWATER VIDEO IMAGES

Photo C.5 - 1/26/22, Time 10:44:18, Depth 78.6 feet.
View of upper end of bars embedded in concrete in right face of intake (top, upstream corner).
Note generally smooth concrete surface and growth on bars. Grabber arm of camera is in photo..
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UNDERWATER VIDEO IMAGES

Photo C.6 - 1/26/22, Time 10:45:21, Depth 85.1 feet.
View of lower end of bars embedded in concrete in right face of intake.
Note silt that has accumulated on the concrete surface between bars.
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UNDERWATER VIDEO IMAGES

Photo C.7 - 1/26/22, Time 10:45:52, Depth 84.9 feet.
View of bars in right face of intake.
Note growth on bars and presence of silt.
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UNDERWATER VIDEO IMAGES

Photo C.8 - 1/26/22, Time 11:21:19, Depth 73.4 feet. Looking downstream.
View of bars in top face of intake.
Note whitish growth on bars. Blackness of bars might represent corrosion.
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ALTERNATIVES FOR REMOVAL OF TRASH RACK BARS
• Alternative 1 - Loosen existing nuts to remove and replace bars
• Judged not feasible due to likely corrosion

NUT

BAR
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ALTERNATIVES FOR REMOVAL OF TRASH RACK BARS
• Alternative 2 – Cut selected bars and replace by welding
• Challenging due to water depth and achieving good welds

CUT BARS
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ALTERNATIVES FOR REMOVAL OF TRASH RACK BARS
• Alternative 3 – Demolish and replace one trash rack
• Recommended approach
DEMOLISH TOP TRASH RACK

ATTACH NEW, REMOVABLE PRE-FABRICATED TRASH RACK

82
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RECOMMENDATIONS
1. Design new trash rack for top face
of intake structure
2. Develop construction plans,
specifications, and cost estimate to:
•
•
•
•

Clean debris from around intake
Remove existing trash rack on top face
Inspect interior of conduit with diver
Install new trash rack

3. Submit construction plans and
specs to DSOD for approval
4. Engage contractor to perform
the work
83
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ATTACHMENT 2
IMPROVEMENTS TO LOVELAND DAM
GEI Consultants, Inc. Scope of Work and Fee Estimate
Sweetwater Authority FY 2021-2022
December 16, 2021

Task 4: Structural Analysis of Valve House Structure
Background and Purpose
The Howell-Bunger Valve (HBV) and Guard Valve (GV) at Loveland Dam have
experienced minor leakage when closed. The HBV and other components in the outlet
structure and valve house have corrosion issues as well. The Authority concluded that
replacement of the valves was desired. GEI performed an alternatives analysis for
replacement of the valves, as documented in a November 22, 2021 report. A structural
analysis of the valve house structure is required to determine its ability withstand seismic
loading conditions and to support replacement valves that might weigh more than the current
valves.
Scope
The scope of work includes the following subtasks:


Develop an updated deterministic seismic hazard analysis using PEER NGA-West2
ground motion attenuation relationships and the California Division of Safety of
Dams (DSOD) hazard consequence matrix for determining hazard level. No sitespecific shear wave velocity data (i.e., Vs30) is available for the project; therefore
assumptions regarding the site Vs30 will be made based on review of historical
reports, geologic mapping, and experience with nearby projects.



Perform a three-dimensional finite element structural analysis of the valve house
structure using SAP2000. Based on our preliminary review, we anticipate that the
finite element model will consist primarily of shell/plate elements representing the
floor, wall, and roof slabs and supporting corbels. The face of the arch dam structure
will be modeled as a fixed support for the valve house. We will evaluate the valve
house structure for gravity loads in the normal operating condition load case and for
response to earthquake loads using the equivalent static procedure. In analyzing the
earthquake load case, we will use standard building code procedures to amplify the
ground motion input at the dam foundation to the elevation of the valve house. We
will evaluate the existing configuration of valves and pedestals, and we will perform a
sensitivity analysis to determine the maximum allowable weight and location
(distance from the dam face) for proposed new valves and equipment. We will base
our evaluations on design criteria specified in the U.S. Army Corps of Engineers’ EM
1110-2-2104 - Strength Design for Reinforced-Concrete Hydraulic Structures (2016).



Prepare a Technical Memorandum (TM) to document the structural analysis. The TM
will include a description of the analytical procedures used and key findings of the
analysis.

GEI Consultants, Inc.
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Participate in one virtual meeting to discuss the results of the structural analysis. A
PowerPoint presentation will be developed to provide an overview of the analysis and
key findings.

Deliverables




Draft TM
Final TM to address Authority comments on the Draft TM.
PowerPoint presentation for meeting

Schedule




Draft TM: Twelve weeks after receiving Notice to Proceed (NTP), but no sooner than
April 30, 2022.
Final TM: Three weeks after receiving Authority comments on Draft TM
Meeting: Date to be determined by Authority

Budget
$45,846

Task 5: Underwater Inspection of Intake Structure
Background and Purpose
The selection of an appropriate method for replacement of the Loveland Dam valves depends
on the condition of the cement-mortar lined conduit through the dam. An underwater
inspection of the conduit with a remotely operated vehicle (ROV) and/or a diver requires that
the bar screens of the intake structure be removed and replaced. An inspection of the intake
structure is needed to obtain information on the condition of the structure, especially the
condition of the bar screen connection points. Results of the inspection will be used to
develop recommendations for removal and replacement of selected bar screens to allow for
future inspection of the conduit.
Scope
The scope of work includes the following subtasks:


Prepare a subcontract agreement with Pro-ROV Services, LLC to perform an
underwater video inspection of the outer surfaces of the intake structure. Coordinate
with the Authority for performance of the inspection.



Perform an underwater video inspection of the outer surfaces of the intake structure
with a “BlueROV2” ROV manufactured by Blue Robotics. The ROV will be
deployed from the crest of the dam by Pro-ROV Services. The ROV will inspect all
sides of the outlet structure to review each set of bar screens on the top, front, bottom
and sides of the structure. The video inspection will be recorded onto a thumb drive.

GEI Consultants, Inc.
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Pro-ROV Services will prepare a written report of the field inspection. GEI personnel
will be on site during the underwater video inspection of the intake structure.


Prepare a TM to summarize key findings of the video inspection of the intake
structure and to describe alternatives for removing and replacing bar screens to allow
for future underwater inspection of the conduit. The alternatives will be developed in
conjunction with Authority staff. The alternatives will be conceptual in nature, with
descriptions limited to brief text and simplified diagrams. Some alternatives are likely
to include partial demolition of bar screens, requiring repair of the bar screens or
replacement with new bar screens.



Participate in one virtual meeting to discuss the key findings of the underwater
inspection and alternatives for removing the bar screens. A PowerPoint presentation
will be developed for the meeting.

Deliverables




Draft TM
Final TM to address Authority comments on the Draft TM.
PowerPoint presentation for meeting

Schedule





Field Inspection: To be determined in coordination with Authority. Anticipate
withing four weeks of receiving NTP.
Draft TM: Six weeks after completion of field inspection.
Final TM: Three weeks after receiving Authority comments on Draft TM
Meeting: Date to be determined by Authority

Budget
$28,522

GEI Consultants, Inc.
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Improvements to Loveland Dam
GEI Consultants, Inc. Fee Estimate
Sweetwater Authority
12/16/2021
Labor Hours
Engineer Grade

Task

8

7

6

5

4

3

2

1

$318

$284

$239

$210

$178

$159

$145

$132

8

CADD
Oper.
$159

Admin.
Support
$118

Total
Labor
Hours

Labor
Cost

Direct
Expenses

Subcontractors

Total

1 - Structural Analysis of Valve House Structure
1.1

Update Seismicity Analysis

2

24

34

$7,588

$7,588

1.2

Model Development and Structural Analysis of Valve House

4

24

60

88

$20,688

$20,688

1.3

Draft and Final Technical Memorandum

12

16

24

56

$14,036

$14,036

1.4

One Virtual Meeting to Discuss Results

4

8

12

$3,544

22

48

190

$45,856

Subtotal

8

108

4

0

0

0

0

4

0

$3,544
$0

$0

$70

$5,600

$45,856

2 - Underwater Inspection of Intake Structure
2.1

Planning and Coordination for Inspection

12

12

$3,816

2.2

Field Inspection with ROV

8

8

$2,544

2.3

Draft and Final Technical Memorandum

24

16

44

$12,812

$12,812

2.4

One Virtual Meeting to Discuss Results

8

4

12

$3,680

$3,680

Subtotal

52

20

0

0

0

0

0

0

4

0

76

$22,852

Totals

74

68

8

108

0

0

0

0

8

0

266

GEI Consultants, Inc.

4

Page 1

$68,708

$3,816

$70
$70

$5,600
$5,600

$8,214

$28,522
$74,378
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ATTACHMENT 3

Draft Technical Memorandum
5901 Priestly Drive, Suite 301
Carlsbad, California 92008

760-795-1960
FAX 760-929-0836

DATE:

February 28, 2022

TO:

Erick Del Bosque, P.E.
Interim Director of Engineering
Sweetwater Authority
505 Garrett Avenue
Chula Vista, CA 91910

FROM:

Thomas O. Keller, P.E., G.E., Project Manager
Jerry Reed, P.E., Project Engineer

PROJECT:

Loveland Dam Intake Structure Inspection
GEI Project No. 2004122

1.0

Background and Purpose

Loveland Dam is a concrete dam located on the Sweetwater River in the southern part of San
Diego County, California, about eight miles east of El Cajon. The dam, also referred to as
Sweetwater Falls Dam, was constructed in 1945 and impounds Loveland Reservoir with a
capacity of 25,390 acre-feet. The dam and reservoir are owned and operated by Sweetwater
Authority (Authority) and is under the regulatory jurisdiction of the California Department of
Water Resources, Division of Safety of Dams (DSOD).
The dam is a curved, concrete arch dam with a hydraulic height of 203 feet and length of
about 765 feet. The dam contains a center spillway and slightly higher intermediate spillway
on the left1 and right sides of the center spillway. The dam contains outlet works facilities
for release of water to Sweetwater River. Historical drawings of outlet works facilities are
contained in Appendix A and a simplified profile of the outlet works is shown in Figure 1.
Elevations shown on these drawings are with respect to NGVD29 datum2.
The outlet works consist of a single horizontal 36-inch-diameter cast iron outlet conduit with
cement-mortar lining located near the center of the dam. An intake structure with trash rack
bars is located at the upstream end of the conduit. Flows through the conduit are regulated at
the downstream end via valves contained in an outlet structure (valve house). The valve
house contains a 36-inch by 30-inch reducing butterfly valve (referred to as a guard valve)
followed by a 30-inch regulating Howell Bunger valve. Both valves have experienced minor
1

Left and right sides or abutments of a dam are defined with the observer viewing the dam looking in the
downstream direction.
2

The elevation datum typically used for Loveland Dam is USGS Datum, also referred to as Mean Seal Level
Datum and National Geodetic Vertical Datum of 1929 (NGVD29). All elevations (El) in this Technical
Memorandum are in units of feet and with respect to NGVD29.

GEI Consultants, Inc.
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leakage when closed. The Authority concluded that it would be prudent to replace both
valves due to their condition and age.
GEI Consultants, Inc. (GEI) performed an alternatives analysis for replacement of the two
valves, as documented in a November 22, 2021 report (GEI, 2021). The selection of an
appropriate method for replacement of the valves depends, in part, on the condition of the
cement-mortar lined conduit through the dam. To our knowledge, the conduit has not been
inspected in the 76-year history of the dam. An underwater inspection of the conduit with a
remotely operated vehicle (ROV) and/or divers requires that some of the trash rack bars of
the intake structure be removed and replaced. This Technical Memorandum (TM)
documents an underwater inspection of the intake structure and provides recommendations
for removal and replacement of selected trash rack bars to allow for future inspection of the
conduit.
2.0

Description of Intake Structure

The intake consists of a reinforced concrete “box-like” structure attached to the upstream
face of the dam. The structure contains five rectangular openings to allow reservoir water to
enter the conduit. The openings do not contain any provisions for shutting off reservoir
flows. Each rectangular opening contains an array of 1-inch x 4-inch steel bars spaced
4 inches on center. These bars form a trash rack in front of each opening to prevent large
debris from entering the conduit. The open space between the bars is 3 inches. An annotated
design drawing of the intake structure showing the rectangular openings and trash rack bars
on the top, front, left side, right side, and bottom of the structure is shown in Figure 2. A
photograph of the upper half of the intake taken during construction is shown in Figure 3. To
our knowledge, this is the only known photograph of the intake.
The ends of the bars covering the top and front rectangular openings are attached to a cast
iron retainer system as depicted in Figure 4. The retainer system includes nuts screwed onto
threaded anchors to hold the bars in place (see Detail X in Figure 4). When new, these bars
at the top and front faces of the intake could theoretically be removed and replaced. The
ends of the bars covering the left side, right side, and bottom rectangular openings are
directly embedded in concrete, and therefore are not removable.
3.0

Underwater Inspection of Intake Structure

GEI engaged Pro-ROV Services, LLC to perform an underwater inspection of the intake on
January 26, 2022. The inspection was performed using an ROV deployed from the crest of
the center spillway of the dam. The ROV was Model BlueROV2 manufactured by Blue
Robotics. A site visit report of the inspection prepared by GEI is contained in Appendix B.
A digital video file of the ROV inspection was provided to the Authority on January 26,
2022.
The reservoir water surface at the time of the ROV inspection was at El 1298.36 per James
Smith of the Authority. The centerline of the conduit through the dam is at El 1215.
Therefore, the nominal water depth to the center of the intake structure was about 83 feet at
the time of the inspection. The water depths to various parts of the intake structure at the

GEI Consultants, Inc.
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time of the inspection are shown on Figure C.1 in Appendix C. Selected images of the
inspection video are shown in Photos C.1 through C.8 in Appendix C. The video images
include the depth of the ROV below the water surface. This depth measurement allowed
correlations to be made to the portion of the intake structure being viewed.
A summary of key findings from the video inspection are listed below:
1. The water was murky and underwater visibility was generally poor at the time of the
inspection.
2. Wood branches were observed in the vicinity of the intake structure. The branches
were apparently resting on the intake structure.
3. Silt was observed resting on intake structure surfaces. The propellers of the ROV
would stir up the silt, causing nearly zero visibility at times.
4. Due to limited visibility, the ROV was not able to view the intake structure as a
whole. The visibility was typically limited to a maximum of a few feet when the
ROV propellers were shut off. Therefore, only relatively close-up views of the intake
structure components could be obtained.
5. The ROV was able to view portions of the trash rack bars on the top, front, and right
(westerly) faces of the intake. Attempts to view other portions of the intake were not
attempted due to poor visibility and fear that the ROV would become stuck. In
general, the trash rack bars observed in the video were intact.
6. Rock pieces were intermittently lodged between trash rack bars.
7. The majority of the trash rack bars were covered with a white substance with an
irregular texture. The source of the white substance is unknown; however, it may
represent buildup of micro-organisms on the bars, possibly in combination with some
corrosion of the bars.
8. The locations of where steel bars are inserted into the cast iron retainers were covered
with a white substance.
9. The ROV could not be positioned to view the nuts and threaded anchor bolts holding
the steel bars in place; however, the nuts and bults are likely degraded by bio-growth
and possibly corrosion. It is unlikely that the nuts could be loosened to remove the
bars.
During the inspection, the ROV was lowered to a maximum depth below the water surface of
about 111 feet, equivalent to about El 1187. This depth is about 28 feet below the centerline
of the inlet of the outlet conduit, confirming previous reports that siltation of the reservoir is
well below the level of the intake.
In general, the ROV inspection provided good insight on the condition of the trash rack bars.

GEI Consultants, Inc.

-3-

Draft, February 28, 2022

91

4.0

Recommendations

The following alternatives for removal and replacement of selected trash rack bars were
considered to allow for future inspection of the conduit:
Alternative 1 – Loosen Existing Nuts to Remove and Replace Bars
Alternative 2 – Cut Selected Bars and Replace by Welding
Alternative 3 – Demolish and Replace One Trash Rack
Each alternative would require mobilization of a barge and the use of divers. The feasibility/
favorability of each alternative is discussed separately below.
Alternative 1 – Loosen Existing Nuts to Remove and Replace Bars
We believe that removal and replacement of selected bars by simply loosening the nuts that
hold them in place via threaded anchor bolts is not feasible due to likely corrosion of the nuts
and anchor bolts. Therefore, we did not consider this alternative further.
Alternative 2 – Cut Selected Bars and Replace by Welding
Cutting selected bars to allow for entry of an ROV or divers into the conduit is possible.
This alternative would be more feasible for the bars located on the left or right faces of the
intake as the ends of these bars are embedded (fixed) in concrete. Cutting the bars on the top
or front face would leave the uncut portions of the bars vulnerable to dislodging from the cast
iron retainers.
Replacing the removed sections of bars by underwater welding is feasible. However, this
repair would be challenging to perform at the water depth of the intake and there would be
some uncertainty on the quality of the welds.
Alternative 3 – Demolish and Replace One Trash Rack
The trash rack bars on the top, front, or sides of the intake could be demolished and replaced
with a new prefabricated trash rack. The existing bars on the top or front faces could be
removed by demolishing the retainer system that holds the bars in place. The bars on the left
or right faces could be removed by cutting the bars close to their embedment into the
concrete. Removal of the bars from an entire opening would allow for relatively easy access
to the conduit for inspection by divers.
The new trash rack would likely include a prefabricated frame bolted to the flat concrete
surface surrounding the intake openings. The new bar screen assembly would then be
attached to the frame and could be designed to be removed from the frame to allow access to
the conduit in the future. A concept for Alternative 3 installed on the top face of the intake is
shown in Figure 5. Installation of a removable trash rack on the top face of the intake
structure would be beneficial should the upstream end of the conduit need to be plugged in
the future to empty the conduit to allow for: a) removal and replacement of valves in the
valve house, and/or b) improvements to the conduit.
GEI Consultants, Inc.
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The design of the new trash rack would need to be approved by DSOD as it would be
considered a dam modification.
Recommendations
Alternative 3 has significant advantages over Alternatives 1 and 2; therefore, we recommend
that the Authority move forward with implementation of Alternative 3. We also recommend
the following next steps:
1. Develop a design for a new trash rack to be installed on the top face of the intake
structure. Coordinate with DSOD on the design such that DSOD concurs with the
overall approach for removal and replacement of the trash rack.
2. Develop construction plans and specifications for a contractor to remove the existing
bars on the top face of the intake structure, inspect the interior of the conduit using
divers, and install the new trash rack. The work would also include clearing of
branches and other debris from the vicinity of the intake structure and more detailed
inspection of the intake structure by the divers.
3. Develop an opinion of probable construction cost for performance of the work.
4. Submit the construction plans and specifications to DSOD for approval.
5. Engage a contractor to perform the work.
The results of the conduit inspection by divers would be used to evaluate the appropriate
method for control of Loveland Reservoir to allow for replacement of the valves in the valve
house.
5.0
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Appendix A – Historical Drawings
Drawing No. L-86, Sheet 1 of 13 – General Plan of Dam
Drawing No. L-86, Sheet 2 of 13 – Valve House & Sluiceway
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GEI CONSULTANTS, INC.
SITE VISIT RECORD
Project: Improvements to Loveland Dam
Client: Sweetwater Authority

Time of Arrival: 8:00 A.M.

Departure: 12:30 P.M.

Date: January 26, 2022
Page: 1
GEI Project No.: 2004122

Weather: Sunny, clear

REPRESENTATIVES
GEI Consultants, Inc. (GEI)
Jerry Reed, P.E.
Pro-ROV Services, LLC
Mark Stepanek, Owner
Sweetwater Authority (Authority)
James Smith
PURPOSE OF SITE VISIT
Coordinate with Pro- ROV Services, LLC to deploy a remotely operated vehicle (ROV) from the
center spillway crest of Loveland Dam to perform an underwater inspection of the intake
structure attached to the upstream face of the dam. Observe conditions at the boat ramp to
Loveland Reservoir.
INTAKE STRUCTURE ROV INSPECTION
GEI and Pro-ROV met with Authority staff at the gate to the Loveland Dam access road. The
site visit participants traveled in separate cars to the dam and met outside of the dam keeper’s
house. Access to the dam crest is limited to foot traffic by means of stairs descending from the
right (facing downstream) abutment of the dam. Authority staff indicated that the surface water
elevation was 1298.36 (NGVD29) at the time of the inspection.
GEI with the help of Authority staff located the dam crest centerline of the intake structure and
Pro-ROV set up their inspection system at this location. Photographs 1 and 2 show the
equipment setup on the center spillway crest of the dam. The ROV was equipped with sonar,
grab arm, video, and photo capabilities as shown in Photograph 3. The ROV was model
BlueROV2 manufactured by Blue Robotics. Pro-ROV staff lowered the ROV with a cable
system from the dam crest to the water surface as shown on Photograph 5.
Pro-ROV staff deployed the ROV underwater to the top of the intake structure which was about
73 feet below the water surface. Livestream video showed the top area of the structure and
trash rack bars. The video showed that the water was murky with silt build-up around wood
branches and bars. Small rock pieces were lodged between the bars at intermittent
intervals. The ROV was able to video and take photos of portions of the top, front, and right
(westerly) side of the intake structure. Pro-ROV staff was not able to position the ROV to view
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GEI CONSULTANTS, INC.
SITE VISIT RECORD
Project: Improvements to Loveland Dam
Client: Sweetwater Authority

Date: January 26, 2022
Page: 2
GEI Project No.: 2004122

the bar fastening system (i.e. nuts and threaded anchors) due to obstructing branches and silt
debris. Due to the murky conditions, silt, and debris the ROV could not be moved into position
to view the left side or bottom area of the intake structure. Due to poor visibility and fear of the
ROV being permanently stuck within debris, Pro-ROV staff with the approval of GEI ended the
ROV inspection of the intake and lifted the ROV to the dam crest. Pro-ROV staff loaded up
their equipment and left the site around noon. Digital video recordings and still photos of the
underwater investigation were subsequently delivered to GEI by Pro-ROV. A timeline of
inspection activities provided by Pro-ROV is attached.
BOAT RAMP INSPECTION
To prepare for possible next steps in this study (which could include using divers and a barge),
GEI staff inspected the condition of the Loveland Reservoir boat ramp, measured key
dimensions and noted the access road grade slopes. Authority staff informed GEI that the
access road and boat ramp were originally used for dam construction. The access road to the
boat ramp has grades ranging from about 6 to 10 percent, consists of well graded and
compacted soil, has three main curves, and has a minimum width of about 12 feet as shown in
Photographs 5, 6, and 7. The boat ramp continues into the water as a dirt road and drops off
quickly. A small floating dock system is located to the left of the boat ramp and Authority boats
dock there as shown in Photograph 8.

By: Jerry Reed, P.E.

Reviewed By: Thomas Keller, P.E.
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LIST OF PHOTOGRAPHS

Photograph 1 – Set up of ROV equipment on crest of center spillway
Photograph 2 – ROV equipment operator on crest of center spillway
Photograph 3 – ROV equipment
Photograph 4 – ROV entering reservoir
Photograph 5 – Boat ramp as viewed from top of hill
Photograph 6 – Boat ramp typical conditions
Photograph 7 – Boat ramp typical conditions
Photograph 8 – Floating dock in reservoir
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Photograph 1 – Set up of ROV equipment on crest of center spillway (1/26/2022)

Photograph 2 – ROV equipment operator on crest of center spillway (1/26/2022)
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Photograph 3 – ROV equipment (1/26/2022)

Photograph 4 – ROV entering reservoir (1/26/2022)

108

Photograph 5 – Boat ramp as viewed from top of hill (1/26/2022)

Photograph 6 – Boat ramp typical conditions (1/26/2022)
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Photograph 7 – Boat ramp typical conditions (1/26/2022)

Photograph 8 – Floating dock in reservoir (1/26/2022)
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Job:

Loveland Dam 01/26/2022

Notes:
Entry

Time

Comments

1
2
3
4
5
6
7
8

1/26/2022 9:42
1/26/2022 9:42
1/26/2022 9:47
1/26/2022 10:00
1/26/2022 11:12
1/26/2022 11:14
1/26/2022 11:22
1/26/2022 11:47

At top gate 08:00
Ready to deploy ROV
Deploying ROV
On top gate
On top rack
On top trash rack
Recording was off. back on top trash rack
Ending inspection due to extremely poor visibility

© Pro-ROV Services

1/1
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Appendix C – ROV Photographs
Figure C.1 – Approximate Depth to Intake Components at Time of ROV Inspection
Photographs C.1 to C.8
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RESERVOIR SURFACE AT TIME OF ROV INSPECTION
ON JANUARY 26, 2022 WAS EL 1298.36

APPROXIMATE DEPTH TO
INTAKE COMPONENTS AT
TIME OF ROV INSPECTION

Loveland Dam
San Diego County, California
Sweetwater Authority
Chula Vista, California

Project 2004122

February 2022

Figure C.1
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X X

Photo C.1 - 1/26/22, Time 10:00:36, Depth 74.0 feet. Looking downstream.
View of bars in top face of intake.
Note growth on bars and silt resting on top of bars.

X X

Photo C.2 - 1/26/22, Time 10:04:20, Depth 73.0 feet. Looking downstream.
View of upper end of bars in top face of intake.
Note whitish growth where ends of bars are inserted in slots of a cast iron retainer.
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X X

Photo C.3 - 1/26/22, Time 10:07:13, Depth 79.6 feet. Looking downstream.
Close-up view of bars in front face of intake. Note growth on bars.

X X

Photo C.4 - 1/26/22, Time 10:07:21, Depth 78.6 feet. Looking downstream.
View of upper end of bars in front face of intake.
Note whitish growth where ends of bars are inserted in slots of a cast iron retainer
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X X

Photo C.5 - 1/26/22, Time 10:44:18, Depth 78.6 feet.
View of upper end of bars embedded in concrete in right face of intake (top, upstream corner). Note
generally smooth concrete surface and growth on bars. Grabber arm of camera is in photo..

X X

Photo C.6 - 1/26/22, Time 10:45:21, Depth 85.1 feet.
View of lower end of bars embedded in concrete in right face of intake.
Note silt that has accumulated on the concrete surface between bars.
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X X

Photo C.7 - 1/26/22, Time 10:45:52, Depth 84.9 feet.
View of bars in right face of intake.
Note growth on bars and presence of silt.

X X

Photo C.8 - 1/26/22, Time 11:21:19, Depth 73.4 feet. Looking downstream.
View of bars in top face of intake.
Note whitish growth on bars. Blackness of bars might represent corrosion.
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