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Capital and O&M Estimates for Existing
Brine Disposal Facilities



ource 3. Groundwater
Concentrate conveyance pipeline cost estimate - 0.75 mgd Cost
s 

Project Construction cost estimates 

Point A SS reservoir to Point B SS reservoir 

Direct costs subtotal $ 1,826,137 
Sales tax on material @ 8.25% $ 79,305 

Sub total w/General conditions $ 1,905,443 

Contractor overhead @ 12% $ 228,653 

Contractor profit @ 10% $ 190,544 

Mobilization/Bonds and Insurance @ 3% $ 57,163 

Subtotal W/O Contingency $ 2,381,803 
Owner Contingency @ 30% $ 714,541 

Total Conveyance construction cost w/o escalation $ 3,097,000 

Total Converyance Construction Cost with location factor adjustment (12.9%) $ 3,497,000 



Source 2: Treated Wastewater; Source 5: Brine Line Flows; Source 6: Advanced Water Treatment
Concentrate; Source 8: Inland Brackish Groundwater; Source 9: Dry Weather Flows
Concentrate conveyance pipeline cost estimate - 1.5 mgd Cost

Project Construction cost estimates 

Point A SS reservoir to Point B SS reservoir 

Direct costs subtotal $ 3,361,954 

Sales tax on material @ 8.25% $ 146,003 

Sub total w/General conditions $ 3,507,957 
Contractor overhead @ 12% $ 420,955 

Contractor profit @ 10% $ 350,796 

Mobilization/Bonds and Insurance @ 3% $ 105,239 

Subtotal W/O Contingency $ 4,384,946 

Owner Contingency @ 30% $ 1,315,484 

Total Conveyance construction cost w/o escalation $ 5,701,000 

Total Converyance Construction Cost with location factor adjustment (12.9%) $ 6,436,000 



Source 4. Agricultural Industry Water
Source 7. O&G Industry Water
Concentrate conveyance pipeline cost estimate - 2.5 mgd  Cost
Project Construction cost estimates 

Point A SS reservoir to Point B SS reservoir 

Direct costs subtotal $ 5,158,031 

Sales tax on material @ 8.25% $ 224,003 

Sub total w/General conditions $ 5,382,034 

Contractor overhead @ 12% $ 645,844 

Contractor profit @ 10% $ 538,203 

Mobilization/Bonds and Insurance @ 3% $ 161,461 

Subtotal W/O Contingency $ 6,727,542 

Owner Contingency @ 30% $ 2,018,263 

Total Conveyance construction cost w/o escalation $ 8,746,000 

Total Converyance Construction Cost with location factor adjustment (12.9%) $ 9,874,000 



Brine Conveyance O&M

Estimated Concentrate Flow Rates
:

Source 2: Treated Wastewater
Source 5: Brine Line Flows
Source 6: Advanced Water Treatment Concentrate
Source 8: Inland Brackish Groundwater
Source 9: Dry Weather Flows

2.5 mgd  Source 4. Agricultural Industry Water
2.5 mgd  Source 7. Oil and Gas Industry Water

Brine Line O&M - $0.00184/gal for disposal fee 

0.75 mgd 
l.5mgd 
l.5mgd 
l.5mgd 
l.5mgd 
1.5 mgd 

Source 3 Groundwater 

MGD 
0.75 $ 

1.5 $ 
2.5 $ 

0.00184 

$/yr 
503,700 

1,007,400 
1,679,000 



 

 

Appendix C 
Conveyance Cost Summary Outputs 



Conveyance Alternative 1 - Point A - Surface storage reservoir at source to Point B - Surface Cost 

storage reservoir at H2 plant, 25 miles Open Cut Construction 

Project Construction cost estimates 

Direct costs subtotal $ 59,549,470 
Sales tax on material @ 8.25% $ 2,860,738 

Sub total w/General conditions $ 62,410,208 
Contractor overhead @ 12% $ 7,489,225 
Contractor profit @ 10% $ 6,241,021 

Mobilization/Bonds and Insurance@ 3% $ 2,284,214 

Subtotal W/O Contingency $ 78,424,667 

Owner Contingency @ 30% $ 23,527,400 

Total Conveyance construction cost w/o escalation $ 101,953,000 

Total Conveyance Construction Cost with Location Factor (12.9%) $ 115,105,000 



Conveyance Alternative 2 - Point A- Surface storage reservoir at source to Point B - Surface Cost 

storage reservoir at H2 plant, 25 miles HDD Construction 

Project Construction cost estimates 

Direct costs subtotal $ 65,095,634 

Sales tax on material @ 8.25% $ 2,860,738 

Sub total w/General conditions $ 67,956,372 

Contractor overhead @ 12% $ 8,154,765 
Contractor profit @ 10% $ 6,795,637 
Mobilization/Bonds and Insurance @ 3% $ 2,487,203 

Subtotal W/O Contingency $ 85,393,978 

Owner Contingency @ 30% $ 25,618,193 
Total Conveyance construction cost w/o escalation $ 111,013,000 

Total Conveyance Construction Cost with Location Factor (12.9%) $ 125,333,677 



Conveyance System O&M Cost Estimate Cost 

Material Cost $ 598,723 
Sales tax on material @ 8.25% $ 49,395 

Sub total w/General conditions $ 678,008 
Contractor overhead @ 12% $ 81,361 

Contractor profit @ 10% $ 67,801 

Mobilization/Bonds and Insurance @ 3% $ 24,815 

Subtotal W/O Contingency $ 851,985 

Owner Contingency @ 30% $ 255,596 
Total equipment construction cost w/o escalation $ 1,107,581 

Maintenance cost at 3.05% of equipment cost $ 33,781 

Replacement cost at 3.3% of equipment cost $ 36,550 

Pump Power Cost $ 1,056,077 

O&M Cost Subtotal $1,126,409 
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Acronyms and Abbreviations 

AWT Advanced Water Treatment  
CVP Central Valley Project 
mg/L milligram(s) per liter 
MGD million gallons per day 
O&G oil and gas 
O&M operations and maintenance  
RO reverse osmosis 
ROW right-of-way 
SoCalGas Southern California Gas Company  
SWP State Water Project 
TDS total dissolved solids 
TM technical memorandum 
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2 Description of Potential Water Sources  

Chapter 1, Water Supply Availability, focused on identifying water sources that could 
be used for the production of clean renewable hydrogen that do not have existing 
demands or otherwise would not compete with existing and planned land uses 
(Rincon 2024). In addition, several of the proposed sources involve the treatment 
and reuse of waste streams and thus could be considered a new supply source. 
Table 4-1 presents an overview of the ten supply sources that were identified. 

Table 4-1 Identified Water Sources for Clean Renewable Hydrogen 
Production 
Supply Source Description 
Imported Surface 
Water  

Surface water in California is available through three major 
water projects, including the Central Valley Project (CVP), 
the State Water Project (SWP), and the Colorado River. 
Accessing surface water from existing water rights holders 
could provide a large source of supply for future clean 
renewable hydrogen production.  

Treated 
Wastewater 

Recycled water is highly treated wastewater (municipal 
sewage) that has been filtered and disinfected at a 
wastewater treatment facility. There are numerous recycled 
water facilities in Southern California. Facility capacity, 
inflows, and outflows are documented in water quality 
permits and Urban Water Management Plans, which were 
used to identify and quantify flows of treated wastewater 
that are currently discharged without being reused. Treated 
wastewater that is being discharged from treatment facilities 
without further reuse or plans for future reuse could supply 
clean renewable hydrogen production projects.  

Groundwater Groundwater in California is managed by local agencies 
under the Sustainable Groundwater Management Act, to 
reverse overdraft and create long-term sustainable 
conditions. As groundwater basins recover from overdraft 
conditions, local resources may become more available. 
Depending on site-specific conditions at the time of future 
project development, individual clean renewable hydrogen 
producers can further evaluate local groundwater as a 
potential supply source. There may be opportunities to 
develop groundwater as a supply source in Low Priority 
basins and in adjudicated areas, depending upon site-
specific conditions and other demands. In addition, 
groundwater banks, or aquifer storage and recovery 
projects, may be used to facilitate a water supply exchange.  



Angeles Link 
Water Resources Evaluation 

 
4-6 

Supply Source Description 
Agricultural Industry 
Water 

Agricultural industry water includes two potential water 
supply sources associated with ongoing agricultural 
operations: agricultural field drainage and wastewater from 
produce washing operations. Agricultural field drainage 
refers to surface water runoff and shallow subsurface 
drainage of irrigation and water precipitation. Agricultural 
wash water or process water refers to water that is applied 
to remove soil and debris prior to distribution to buyers and 
customers. As a potential supply source, systems could be 
used to capture and reuse field drainage water and process 
wastewater could be diverted prior to disposal for treatment 
and reuse by hydrogen producers.  

Brine Line Flows Brine lines are used to remove salts and other contaminants 
from a given watershed area to protect the quality of local 
surface water and groundwater resources. Brine flows that 
are currently planned for discharge to a brine line for 
disposal could be diverted for use in clean renewable 
hydrogen production. 

Advanced Water 
Treatment (AWT) 
Concentrate 

An advanced water treatment facility (AWTF) uses 
secondary-treated recycled water to conduct further water 
quality treatment and produce tertiary-level treated water. 
This process creates waste flow consisting of highly saline 
brine or concentrate. This waste flow can be either recycled 
for reuse or treated for disposal. Concentrate from AWT that 
is not currently reused or planned for beneficial reuse could 
supply clean renewable hydrogen production. 

O&G Industry 
Water 

O&G industry water from produced water and/or refinery 
offset water could be developed as a water supply source, 
as O&G operations are phased out in accordance with state 
goals and objectives. Refinery offset water includes the 
water gained from the reduction or cessation of refinery 
operations. The amount of water per barrel of oil produced 
is expected to vary by refinery location, depending on 
multiple factors, including the source water, other refinery 
operations and processes, and requirements of the facility-
specific discharge permit. Separately, produced water 
includes water brought to the surface along with O&G 
because of pumping. Treated produced water could be 
acquired by a hydrogen producer from the oil field operator 
prior to its discharge to land.  
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Supply Source Description 
Inland Brackish 
Groundwater  

Brackish groundwater can occur from both natural sources 
(geology and soils) and from manmade sources (discharges 
from wastewater treatment plants and agricultural runoff). 
Brackish groundwater located in inland areas without natural 
drainage outlets and that is not currently managed or does 
not have plans to be managed for beneficial use could 
provide a supply source for clean renewable hydrogen 
production. Use of inland brackish water as a supply source 
would not compete with the needs of other water users 
because it would provide beneficial use to brackish water 
that otherwise poses water quality concerns and 
management issues. 

Dry Weather Flows Dry weather flows are discharges of flows that enter a 
Municipal Separate Storm Sewer System (MS4) during dry 
weather conditions and, because of low volume and 
velocity, these flows accumulate within the MS4, causing 
water quality concerns and potential violation of the MS4 
operating permit (National Pollutant Discharge Elimination 
System). Dry weather flows are known to be problematic for 
local flood control agencies with insufficient resources to 
remove and dispose of them. Dry weather flows that are not 
reused or planned for beneficial use could provide a 
potential source for clean renewable hydrogen production 
projects.  

Urban Stormwater 
Capture and Reuse 

Stormwater runoff occurs in direct response to precipitation 
events. Stormwater runoff that can be captured before 
reaching a discharge outlet can be stored and treated for 
future use. Multiple Southern California water agencies have 
existing stormwater capture and reuse programs; however, 
these are generally not considered currently available 
because the respective agencies have developed such 
programs to improve their own water supply portfolios. 
Clean renewable hydrogen producers could work with 
agencies overseeing stormwater capture projects to 
evaluate sources that may become available in the future or 
may develop new stormwater capture projects as a potential 
new source for clean renewable hydrogen production.  

Source: modified from Table ES-6 Potential Supply Sources in the Chapter 1: 
Water Availability Study (Rincon 2024) 
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4 Conveyance Challenges 

Conveyance of source water, treated water, and concentrate may pose potential 
challenges for each of the potential supply sources third parties may pursue for 
clean renewable hydrogen production as identified in the Chapter 1: Water 
Availability Study. As described in Section 5 of this chapter, some potential sources 
identified may be located in coastal or urban areas throughout Southern California. 
Clean renewable hydrogen production areas, however, are expected to be located 
farther inland in areas that are favorable for renewable energy, as described in the 
Production and Planning Assessment (Production Study) prepared as a separate 
Angeles Link Phase 1 feasibility study. Long pipelines may be needed to convey 
water from the coastal and urban areas to the production areas.  
Required conveyance may add to the associated cost and implementation 
challenges for the water sources that have been identified. In addition, the 
topographic relief between the coastal and urban areas of Southern California and 
the intervening mountainous terrain between the coast and the expected areas for 
hydrogen production can exceed thousands of feet, which could lead to energy 
needs and energy costs associated with pumping water supplies or concentrate. 
Other implementation challenges associated with conveyance may also apply. For 
example, advancing pipelines through developed areas may require the relocation of 
existing infrastructure and traffic and business disturbances, even with the use of 
tunneling methods. In addition, the construction of pipelines through undeveloped 
areas may have environmental impacts that require mitigation (e.g., for pipeline 
alignments that traverse surface water features or otherwise impact critical habitats). 
In addition, securing easements for this conveyance is also expensive and can lead 
to delays. These challenges and associated permitting requirements may pose 
additional barriers for conveyance projects.  
Potential opportunities exist to minimize challenges associated with conveyance. 
Prioritizing sources close to the hydrogen production areas would mitigate 
construction and cost challenges associated with long conveyance requirements. 
Acquiring surface water through an exchange provides another opportunity to 
mitigate challenges associated with conveyance. One of the primary benefits of an 
exchange project is that it provides a potential approach to avoid the need to 
construct pipelines from coastal and urban areas to the areas for hydrogen 
production. As described in Chapter 1 (Water Availability Study [Rincon 2024]), 
several regional surface water conveyance systems, the State Water Project for 
example, may provide an opportunity for surface water exchange that could reduce 
the need to construct and operate long pipeline systems to convey water for 
hydrogen production. 







Summary  
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6 Summary 

Supply reliability, concentrate management, and conveyance are the primary 
challenges for each of the identified supply source types. Challenges related to 
treatment vary among the source types based on differences in the water quality 
and may result in increased treatment and operational costs for some sources (e.g., 
produced water and dry weather flows). In general, water supply projects located in 
non-coastal, non-urban settings would have fewer implementation challenges. 
Accommodating for supply reliability long term is another concern for each of the 
supply types.  
Concentrate management may also pose a challenge for all supply types. If access 
to an existing concentration disposal pipeline is unavailable for the project, or it is 
located too far away to economically convey concentrate to that location, alternative 
concentrate management methods, such as evaporation ponds or mechanical 
evaporative methods, might need to be used. Potential opportunities exist to mitigate 
these challenges for several source types. For produced water, project developers 
may be able to utilize existing oilfield wastewater disposal wells for concentrate 
disposal. For advanced recycled water treatment, brackish groundwater, and 
desalter sources, project developers may be able to utilize or expand existing brine 
disposal systems. In this case, the project treatment plant would likely need to be 
located near the source water diversion location, and product water would be 
conveyed to the hydrogen production site.  
Conveyance may also pose challenges for all supply types. As discussed in Section 
5 of this chapter, the principal challenge for conveyance is related to the cost to 
construct and operate conveyance systems. These concerns could be mitigated in 
part by prioritizing water sources located near the hydrogen production site. 
Acquiring imported surface water through an exchange could provide another 
potential strategy to avoid the challenge associated with long conveyance distances.  
Third-party producers may need to acquire supply from multiple sources and supply 
for certain clean renewable hydrogen production projects. The locations of potential 
sources are distributed throughout Central and Southern California. Opportunities 
may exist for coordinating entities/partnerships to facilitate the gathering and 
conveyance of water supplies from distributed sources throughout Central and 
Southern California to potential hydrogen production sites. This may help 
accommodate supply reliability for future production projects. These coordinating 
entities could include a consortium of hydrogen producers, an independent joint 
powers agency tasked with gathering and conveying water supplies to hydrogen 
producers, or other partnerships among the parties involved in clean renewable 
hydrogen production. 
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