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BUDGET
To ensure this project could be successfully implemented, we 

considered budget, phasing, community involvement and construction 

documentation. An important consideration for this project was 

mitigation, and opportunities to reduce negative impacts were explored 

involving the chosen materiality and construction methods.

Contractor Estimate
Overall, it is important to see this reef succeed, and to do so we need to 

make the budget stretch as far as possible. Meeting with the contractors 

helped us be more realistic with our design recommendations. Table 1 

was developed based on our conversations with the contractors and 

illustrates an estimate for costs associated with constructing the reef 

entirely of new rock, and includes transportation, environmental, and 

labor costs as well as material costs.

Our earlier designs were much more elaborate, but understanding how 

costs were generated now allows us to plan for maximization of reef 

habitat and budget. We were able to estimate the amount of new rock 

we could buy based on our meeting with the construction company, 

and are now able to suggest some creative ways to stretch the budget 

further, which include the following:

»» Phasing

»» Reclaimed and recycled materials

»» Community involvement

Quanitity
Unit  

Measure

Unit Price  
(Labor and 
Materials) Total Price

Mobilization and 
Demobilization

1 Labor  $ 30,000.00  $ 30,000.00 

Turbidity, 
Debris Boom, & 
Environmental 
Controls

1 Labor  $ 20,000.00  $ 20,000.00 

Furnish & Install 
Cobble Ramp (>2' 
boulders)

50 Tons  $ 140.00  $ 6,500.00 

Furnish & Install 
Quarry Rock 
Mounds (> one 
man rock)

30 Tons  $ 230.00  $ 6,500.00 

Furnish & Install 
1-2' boulders in 
mounds

350 Tons  $ 100.00  $ 35,000.00 

Furnish & Install 
2-4' boulders in 
mounds

1400 Tons  $ 90.00  $ 130,000.00 

 $ 228,000.00 

Table 1.	 Estimated Contractor Construction Budget
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Reclaimed + Alternative Materials
Our meeting with contractors allowed us to conclude that new rock 

of any size is more expensive than using reclaimed rocks. This led 

to our recommendation to purchase less of the new, full-priced 

materials and prioritize reclaimed and re-purposed materials along 

with other nontraditional options like reef safe concrete. As a strategy 

for stretching the budget further, we recommend using large pieces, 

including non-focal point concrete features, to add volume to piles by 

placing these features under smaller, more habitat friendly rocks.

We also determined that reclaimed and modified materials, in addition 

to expanding the budget and being more environmentally friendly, would 

ease diver navigation through the incorporation of unique features 

that assist in wayfinding. Examples of what this might look like were 

explored in the “Materiality” Chapter. Sources of reclaimed rock could 

include, but are not limited to:

»» Quarry waste

»» Reclaimed rip rap (sea wall, river, riparian dearmoring projects, or 

other shorelines structural deconstruction)

Reclaimed or rejected concrete structures (culverts, manholes, catch 

basins, pipes, vaults, junction boxes, grade rings, etc.) could also serve 

as an excellent source of more affordable material. These materials 

could be sourced from:

»» Municipal utilities upgrading systems (non wastewater, non highway)

»» Precast concrete companies (many pieces are rejected for minor 

defects and can often be purchased at a discount or may be donated)

»» Contractors or construction companies working on large projects 

who may have acquired excess material over time

»» Reef safe concrete is another option that could be explored as a way 

to incorporate custom or artistic components to the reef structures.

PHASING
While obtaining recycled and reclaimed materials is extremely cost 

effective, it makes the creation of a construction schedule more difficult 

as you can not pinpoint when appropriate materials might become 

available. Therefore, we have incorporated flexibility in our reef design to 

allow portions to be built out under differing time frames. This will allow 

time for existing reef structures to be phased out gradually, and for the 

new reef to be built out gracefully in their place based on when funds 

and materials are available. We have created a phasing plan to identify 

which reef structures should be prioritized for the initial construction. 

This plan is illustrated to the right in Figure 25.

COMMUNITY INVOLVEMENT
The community has been an important stakeholder throughout this 

process, and their contributions to this project should be expressed 

through its built form. As we did not have sufficient time to adequately 

engage the various associated communities in the creation of detailed 

components within the reef, we aimed to create a design that would 

serve as a base to be built upon in the coming years. We hope that  
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Phase 1
Phase 2

Figure 25.	Phasing Plan
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future engagement efforts will help design and place the following 

amenities throughout the dive site and associated upland area:

»» Community art (e.g. schools, tribes, etc.)

»» Memorial art or installation (e.g. veterans, tribes, or other identified 

communities)

Beyond serving as a recreational amenity for divers, we hope the 

reef’s utility can extend upland to many other user groups. The dive 

site’s proximity to the MaST center makes it an excellent opportunity 

to incorporate community data collection and research. Overall, we 

hope the reef will serve as an educational tool for the entire Redondo 

community, starting with the donation of the physical model created for 

this project to the MaST center.

CONSTRUCTION 
DOCUMENTS
The following construction documents were developed to assist with 

the DNR permitting process and act as a first step in identifying pile 

locations, sizing, and materiality. Due to our recommended inclusion of 

recycled materials, the exact specifications of what will be constructed 

cannot be predicted at this point. Therefore, these construction 

documents are intended to identify the general location and layout of 

our reef design, while incorporating flexibility to account for material 

variability.
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