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718 Third Street Eureka California 95501 USA 
T 707 443 8326  F 707 444 8330  W www.ghd.com 

September 6, 2019 

To: Eli Naffah, City Manager Ref. No.: 11198797 

From: Patrick Sullivan, Steve Allen Tel: 7074438326 

Subject: City of Trinidad alternative raw water source evaluation 

The City of Trinidad serves treated water to approximately 1,000 people within the City service area. 
Currently, Luffenholtz Creek is the only source of raw water utilized by the City. The City’s diversion and 
water plant is located at 1313 Westhaven Dr. Trinidad CA, adjacent to Luffenholtz Creek. Water for the plant 
is pumped from a wet well that is filled through an infiltration gallery located approximately 10 feet below the 
creek bed. The City’s water right on Luffenholtz Creek specifies the rate of diversion, the annual maximum 
diversion, and required bypass flow requirements. The bypass flow requirement is the minimum flow rate 
that must be allowed to bypass the water intake. In addition to water right limitations, the effective water 
production rates are currently limited by physical constraints in the processing of the water. While the City’s 
current water demand and production rates are far below their existing water rights limits, there may be other 
limitations to water production that inhibit the City’s ability to continually meet the existing and future water 
demands. These include: water intake system limitations, production capacity of the existing water treatment 
facility, capacity of the storage and conveyance system, or limited availability of raw water within the 
Luffenholtz Creek.  

An assessment of the treatment plant was previously performed and presented in a technical memorandum, 
Water Treatment Plant Production Rate Test and Analysis (GHD, May 2019). An assessment of the 
limitations of the Luffenholtz Creek watershed is presented and discussed in a technical memorandum, City 
of Trinidad Conceptual Hydrological Assessment of the Luffenholtz Creek Watershed (GHD, September 
2019).  

In the event that there is insufficient raw water supply within the Luffenholtz Creek watershed, the City will 
need to augment the water supply from other sources. The purpose of this memorandum is to identify and 
evaluate potential alternative water sources for the City. These alternative sources of raw water evaluated in 
this memo include:   

• Recycled/reclaimed water 

• Desalination 

• Rainwater catchments  

• Spring catchment 

• Other creeks, such as Mill and Parker Creek 

• Humboldt Bay Municipal Water District 

http://www.ghd.com/
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Recycled or Reclaimed Water 

Recycled water is highly treated sewage wastewater, industrial wastewater, and storm water runoff. The 
recycled water is treated to a high degree through filtering and processing to remove solids and impurities 
and is disinfected prior to use.  Many municipalities utilize recycled or reclaimed water to augment their water 
supply. In some cases recycled water accounts for more than 20% of the total demand.  

The treatment of the recycled water occurs at a wastewater treatment facility. The recycled water treatment 
facility requires a high level of treatment and filtration which typically have higher capital and operational 
costs. 

Recycled water often has higher levels of total dissolved salts and nutrients. This limits the use of the water 
to landscape irrigation and some industrial uses. In some cases recycled water is used to recharge 
groundwater that is later pumped out for domestic use. 

For the City of Trinidad, the use of recycled water has several limitations. The main factor is that the City 
does not currently have a centralized sewer collection and treatment system. Recycled water is not potable 
(not for human consumption) and would require a separate delivery system.  

Desalination 

Desalination is the process of removing salts and minerals from sea water to create potable drinking water. 
There are several methods for the process of desalination that entail a distillation or membrane filter process. 
All of these processes require sophisticated equipment and are very energy intensive. The process would 
require an ocean intake for the raw sea water and an outfall for the highly saline brine that is created as 
byproduct of the process.  

While desalination is technically possible, it is not currently a viable option for the City due to the high capital 
and operational costs, intake and outfall permitting, and potential environmental concerns from the brine 
outfall.  

Rainwater Catchments 

Rainwater collection systems capture rainwater runoff from impervious areas such as roofs, patios, streets 
and driveways and convey it to storage tanks or cisterns. These types of systems vary in size and complexity 
and could range from a simple rain barrel to large filtration and storage tanks. Typically, rainwater is not 
considered potable without some kind of filtration and disinfection. The most common use of captured 
rainwater is landscape irrigation as it does not require filtration and disinfection. Some of the benefits of 
rainwater catchment is that Trinidad gets plenty of rain and it is a simple technique that only requires a water 
tank (barrel) to be connected to the roof down spouts. Without installing large storage tanks on every 
property in Trinidad, the impact of rainwater catchment would be limited. With approximately 1000 residents, 
if every person had a 55 gallon rain barrel that would account for about one days’ worth of the City’s water 
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production. While rainwater catchment is encouraged throughout the City as a conservation measure it will 
have very limited benefit to the water supply needs. 

Springs Catchment in the Trinidad Area 

The use of a distributed network of a collection system using natural springs located in the Trinidad area is a 
potential water source for the City. This possibility has been proposed on multiple occasions by Steve 
Madrone who is the 5th District supervisor. The basic idea would be to construct a collection and treatment 
system close to multiple springs, which would then convey the drinking water via separate pipelines for 
distribution. 

The prime benefit of this alternative system is the avoidance of higher turbidity levels, which can be found in 
both Mill and Luffenholtz creeks (Madrone, 2011). Collecting and treating water with lower turbidity levels 
would decrease the total amount of treatment necessary to meet the regulations set forth by the EPA. 
Additionally, multiple conveyance systems could be strategically placed to efficiently distribute water to the 
community. 

Some of the concerns with this design would be the potential increase in maintenance, access to spring 
locations (permitting, right-of-way, easements, etc.), and water conveyance. There could be an increase in 
necessary maintenance due to multiple collection and treatment locations, which would all require scheduled 
preventative maintenance as well as any necessary repairs. The spring locations need to be further studied 
and evaluated but they could potentially require permitting and/or easements to access and then develop a 
water collection and conveyance system. 

The water quality of the springs would need to be regularly monitored. As with the existing system on 
Luffenholtz Creek, springs are susceptible to influences for surface usage and runoff. Water quality and 
treatment needs to be continually monitored during production. Using multiple springs would require more 
monitoring effort than is currently being done at existing treatment facility.      

The springs in the Luffenholtz and Mill Creek watersheds supply a portion of the water flowing in Luffenholtz 
and Mill creeks. The proposed distributed collection system would be gathering the same water further 
upstream than the current collection location, essentially collecting water that would be going to the existing 
water treatment facility. The hydrology of the creeks would need to be evaluated under the assumption that 
water collection locations would be further upstream; to determine the impact this could have on the creeks. 

A water collection, treatment, and conveyance system could be developed utilizing the springs in Trinidad. 
The primary advantages of a distributed spring collection system are ‘cleaner’ source water and potentially 
more raw water availability due to water from multiple drainages. The amount of additional water would 
require more study and further data collection in the subject watersheds. Some of the limitations to a 
distributed spring collection system are: the effort needed to obtain legal water rights to the spring, the costs 
to install new treatment and conveyance infrastructure, increased monitoring and maintenance requirements. 
Additionally, a distributed spring collection system would be subject to the same vulnerabilities of drought 
and influences of other water users within the drainage, as presented in City of Trinidad Conceptual 
Hydrological Assessment of the Luffenholtz Creek Watershed (GHD, September 2019).  
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Other Creeks 

There are three other creeks, Parker Creek, McMconnahs Creek and Mill Creek, in the Trinidad area that 
could potentially serve as sources of raw water for the City. There is very limited available flow data on these 
creeks and the use of these creeks as a supplemental water source would require more study and further 
data collection in the subject watersheds.  

The City currently has a water right on Mill Creek that allows for a 40.4 gallons per minute extraction rate and 
maximum of 21.244 million gallons per year. The City is not currently exercising this water right. Parker 
Creek frequently has no measurable flow and there are no known existing water rights on this creek. 
McMconnahs Creek has eight water rights and Mill Creek has nine water rights, including the City’s. As with 
Luffenholtz Creek, the water right does not mean that there is water available in these creeks. 

Utilizing either McMconnahs Creek or Mill Creek would require the construction of new diversions on the 
creeks. They would likely be similar to extraction/diversion of the existing facility on Luffenholtz Creek. After 
extraction the raw water would either need to be pumped to the City’s Luffenholtz treatment plant or new 
treatment and disinfection facilities would need to be constructed. Construction of new facilities would entail 
acquiring land and access to the sites as well as new pipes for a conveyance of the water. Permitting 
requirements for the diversions would require significant effort and may be within the coastal zone.  

Utilizing these creeks for an additional raw water source would be subject to the same vulnerabilities of 
drought and influences of other water users within the drainage, as presented in City of Trinidad Conceptual 
Hydrological Assessment of the Luffenholtz Creek Watershed (GHD, September 2019). 

Humboldt Bay Municipal Water District Technical Feasibility 

The concept of connecting the City of Trinidad to the HBMWD has been considered numerous times over 
the past 50 years. The idea is simple and would require extending the HBMWD system north, connecting it 
to the existing Trinidad water system (McHaney, 2001, pg. 2). The HBMWD currently serves water to roughly 
80,000 people from Ranney wells located in the Mad River. The Mad River has a reliable source of water 
because it originates from Ruth Lake, which is a 48,000 acre-foot reservoir (McHaney, 2001, pg. 3). In order 
for water from the HBMWD to reach the City of Trinidad, the McKinleyville Community Services District 
(MCSD) system would need to be utilized. 

The MCSD water system was constructed with this possibility in mind and would be able to handle the 
increased water capacity. The water system starts at the Grant A. Ramey pump station and winds through 
McKinleyville until it terminates with a 12-inch pipe on Dows Prairie Road. Homes served by the MCSD 
system, east of the end of the line on Dows Prairie Road experience low water pressure. This is indicative of 
the need for an addition pump station if the distribution system is extended (McHaney, 2001, pg. 4). The 
MCSD has considered extending the Dows Prairie Road main further to connect with more customers, which 
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would require the installation of a new booster pump station and possibly a new storage reservoir. The 
installation of a new pump station and reservoir would provide the infrastructure necessary to reach the City 
of Trinidad water system. 

The City of Trinidad water system starts at their water treatment plant on Luffenholtz Creek near Westhaven 
Drive. The most logical approach to connecting the HBMWD to the City of Trinidad would be to construct a 
pipeline from the MCSD’s Dows Prairie main to the Trinidad Water Treatment Plant, where it would connect 
to the existing system, shown in Figure 1. This approach would require the implementation of a new booster 
pump station as mentioned before, as well as the design and construction of a new pipeline. 



 
 
 

 6 

 
Figure 1: Proposed pipeline routs to connect MCSD water system to the City of Trinidad 

water system. 
  



 
 
 

 7 

A 1967 report, conducted for the HBMWD, investigated possible alignments for the construction of a pipeline 
from Arcata to Trinidad. The report included three alternatives and chose route one as being the most logical 
of the three. The chosen route would follow county roads from the end of the MCSD system to Little River, 
where the pipeline would cross the West side of Highway 101 and then continue north to Scenic Drive and 
then along Westhaven Drive to the Trinidad Water Treatment Plant (HBMWD, 1967). This possible 
alignment could be developed in the Humboldt County, Highway 101, and PG&E right-of-ways, or new 
easements could be obtained. A cost estimate was included in the 1967 report and estimated a total cost of 
$1,940,000, which is broken down in Table 1.1 in the Appendix.  

For the City of Trinidad to receive water from the HBMWD, they would have to coordinate with many 
agencies including HBMWD, MCSD, the Local Agency Formation Commission (LAFCO), Humboldt County, 
and Caltrans (McHaney, 2001, pg. 10). A pipeline from the MCSD’s main on Dows Prairie Road to the start 
of the Trinidad system on Luffenholtz Creek could be constructed. Details regarding the alignment of the new 
pipeline, right-of-way issues, and modifications to the MCSD pumping capacity would need to be resolved to 
provide proper operation.  

Conclusion 

As the City evaluates the viability of the Luffenholtz Creek watershed to continually provide raw water to 
existing customers and assesses additional service requests it may become necessary to augment the raw 
water supply to the system. This memorandum summarized several alternatives for raw water sources 
available to the City, including: recycled/reclaimed water, desalination, rainwater catchment, spring 
catchment, other creeks near Trinidad (Mill, Parker, and McMconnahs Creek), and connecting to Humboldt 
Bay Municipal Water District. The advantages and limitations of each was discussed.  

Water sources such as recycled water and desalinization may be technically feasible, but the required 
infrastructure and operational costs could be prohibitively high, thus rendering them infeasible.  

Rainwater catchment is an option that should be encouraged throughout the City as a best management 
practice. Using the stored rainwater to irrigate landscaping will decrease the demand on the potable water 
system. However, when the amount of rainwater stored and used for irrigation is compared to the total 
amount of water the City produces the overall impact on system demand is minimal. Rainwater catchment 
will also help the City achieve the ASBS stormwater runoff prohibition.  

The use of springs throughout the Trinidad area or utilizing other creeks has potential to meet the City’s 
water needs with the continued use of Luffenholtz Creek. Both approaches would require additional studies 
and significant investment in infrastructure, land acquisition, permitting, operational and maintenance costs.  

Purchasing water from HBMWD is a feasible option that would meet the City’s current and future water 
needs. Some of the drawbacks of this alternative are that it would require significant investment in permitting 
and installing a conveyance pipeline from McKinleyville to the City’s system. Purchasing water from HBMWD 
would mean making a regular payment to HBMWD which may have an influence on the current rate system.  
Some of the advantages to this alternative are the availability of potable water and the reliability of the water 
supply and resilience to drought and climate change. HBMWD raw water comes from the Mad River 
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watershed. With a much larger watershed area and storage reservoir (Ruth Lake), the supply of water is 
much less vulnerable to the challenges of drought conditions and climate change.  
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Appendix 

Table 1.1 Pipeline Route One Cost Estimate Prepared in 1967 
(HBMWD) 

Item Payment Type Cost ($) 
Tap existing 27”, valve, box, meter    lump sum 7,000.00 
9,000’-24” Arcata bottom $23.00 / l.f. 207,000.00 
Bridge Crossing (U.S. 101) (500’) lump sum 10,000.00 
16,000’-24” to McKinleyville (R.R Ave.) $25.00 / l.f. 400,000.00 
2 taps McKinleyville area, valves and vaults lump sum 12,000.00 
18,000’-18” to Dows Prairie $16.00 / l.f. 288,000.00 
Dows Prairie, tank (elev. 210) (1 MG) lump sum 100,000.00 
10,000’-16” to Crannell Rd $13.00 / l.f. 130,000.00 
Bridge Crossing (Little River & 101) (400’) lump sum 8,000.00 
12,000’-14” to Moonstone $10.50 / l.f. 126,000.00 
2 taps Crannell & Moonstone lump sum 10,000.00 
Booster Station, Moonstone (3 pump, 1000 GPM & 2 MG) lump sum 60,000.00 
16,500’-12” to Trinidad $9.00 / l.f. 148,500.00 
Trinidad Meter, tap and vault lump sum 4,000.00 
Trinidad Tank (elev. 400) (0.5 MG) lump sum 60,000.00 

SUBTOTAL  1,570,000.00 
5% Contingency  79,500.00 

  1,650,000.00 
Land & R.O.W. & Appraisals lump sum 30,000.00 
Legal 2% (including bonds) lump sum 49,500.00 
Topography (Aerial) 15 miles x 1000’ or 2000A (50, scale) lump sum 35,500.00 
Engr. plans and specs. @ 5.5% lump sum 90,500.00 
Soils & Insp. lump sum 35,000.00 
Constr. Int. Admin & Reserve 2% lump sum 49,500.00 

SUBTOTAL  290,000.00 
TOTAL COST  1,940,000.00 
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