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APM BIO-4 To prevent marine mammal entanglement to the extent possible and respond if an 

entanglement occurs, the applicant has prepared an Entanglement Mitigation Plan included as 

Appendix 3 to the Project Description (Appendix 1 to this IS/MND). APM BIO-3 commits the 

applicant to implement this Entanglement Mitigation Plan. 

AMP BIO-5 The project’s onshore construction should either be initiated and/or completed from 

August 31 to January 31, outside of the general bird nesting season, or include monitoring by a 

qualified biologist. If land disturbance activities cannot be completed or initiated outside of the 

general bird nesting season, a pre-construction nesting bird survey should be performed by a 

qualified biologist no more than 7 days prior to the initiation of construction. The survey should 

cover the Project Area and surrounding areas within 500 feet. If active bird nests are found during 

the survey, a qualified biologist should monitor nesting birds during construction to ensure they 

are not disturbed by the project activities. If the monitor notices behavioral changes in the birds, 

an appropriate no-disturbance buffer should be established by the qualified biologist. The no-

disturbance buffer will remain in place until it is determined that the young have fledged (left the 

nest) or the nest otherwise becomes inactive (e.g., due to predation). If more than 14 days of no 

work occurs during the nesting season, birds may begin nesting; therefore, if more than 14 days 

of no work occurs during the nesting season and will need to resume to complete the proposed 

Project, an additional nesting survey is recommended. 

AMP CULT-1 Tribal Monitoring is required during earth moving activities, which shall be paid for 

by the applicant. The Sherwood Valley Band of Pomo Tribal Historic Preservation Office will be 

contacted at least ten days prior to construction. If cultural resources are encountered during 

construction, work on-site shall be temporarily halted within 50 feet and the area marked off. 

Project personnel shall avoid altering the cultural resources encountered and their context until a 

qualified professional archaeologist and tribal monitor has evaluated the situation and provided 

appropriate recommendations. Project personnel shall not collect or move cultural resources. No 

social media posting. If human remains or burial materials are discovered during project 

construction, work within 50 feet of the discovery location, and within any nearby area reasonably 

suspected to overlie human remains, will cease (Public Resources Code, Section 7050.5). The 

Mendocino County Coroner will be contacted. If the coroner determines that the remains are of 

Native American origin, it is necessary to comply with state laws regarding the disposition of 

Native American remains (Public Resources Code, Section 5097). 
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Photo 13 – Diffuser 13 showing light flow 
 

 
Photo 14 – Diffuser 14 showing no flow 
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Photo 15 – Plywood bulkhead at the end of concrete encasement 
 

 
Photo 16 – Lifting eye for concrete bulkhead buried in sediment  
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August 7, 2020 
 

John Smith 
City of Fort Bragg 

Subject: Outfall Diffuser Section Cleaning & Inspection 
 

BACKGROUND 
In 1971, the District completed construction of a regional wastewater collection and treatment facility. At 

that time, wastewater was discharged through a 30-inch outfall that emptied into nearshore, shallow 
water. Following a thorough evaluation of outfall performance and biological communities in the vicinity 
of the outfall in 1973, the outfall was extended approximately 650 feet offshore in 1977. An average dry- 
weather flow of approximately 0.56 MGD currently is discharged through 14 diffuser ports spanning 
approximately 100-130 feet in 25–30 feet of water. 

 
Underwater Resources Inc. (URI) was contracted by Wahlund Construction, Inc. to perform maintenance 
and inspection of the Fort Bragg Municipal Improvement District’s Wastewater Outfall. Work included 
cleaning out the built-up sediment from the pipe interior between diffuser 11 and the end gate and 
installing new TideFlex check valves on all 14 diffusers. Work was performed over the course of eight days 
between Monday July 27th and Tuesday August 4th, 2020 with a three-person dive team consisting of a 
supervisor and two divers operating out of a 35-foot charter vessel.  The crew used coordinates from our 
previous work to find the diffuser section at 39°26'25.31"N, 123°49'4.27"W (WGS84). 

 
METHODOLOGY & FINDINGS 
Diffuser Port Cleaning: To clean out the pipe interior, the crew had originally planned to core drill 12-inch 
holes through the top of the pipe in two locations between the end gate and diffuser 11 and place a venturi 
jetting/dredge system inside the pipe. During the initial dive, it was discovered that diffuser 14 had broken 
off leaving a 6-inch hole in the top of the pipe that had filled with sand and rocks. Divers were able to 
successfully clean the pipe and establish strong effluent flow through all diffusers by placing pump hoses in 
the open diffuser 14 riser. The crew attempted to core drill one hole between diffusers 13 and 
14. However, the drill bit seized in place when it apparently hit a metal hold down strap. This strap was in 
a different location than shown on the as-built drawings. Divers were unable to recover the core drill bit 
and left it in place inside the concrete pipe casing. The mild steel bit is expected to corrode away, and the 
remaining hole will naturally fill with sand and rocks. In order to set the drill stand prior to the coring 
attempt, divers had to remove a large boulder from the top of the pipe. This was accomplished by breaking 
it into pieces with hydraulic hand tools then using lift bags and rigging to set the rocks aside. 

 

Teleflex Valve Installation:  To install the TideFlex check valves, the divers first removed the existing bronze 
plates and rubber flapper valves. They then drilled two additional holes on the bottom corners of the 
vertical rectangular diffuser flanges to fit the pattern of the new valves.  Once the holes were drilled, the 
divers installed four sets of 316L stainless steel bolts with associated 316L washers and locking nuts.  After 
the installation  was  complete  the  diver  performed  a   narrated video inspection and found that all 14 
diffusers were installed tightly  and  that  the  TideFlex  valves  were functioning properly with strong flow 
coming from the diffuser ports providing proper dilution. Inspection video is available upon request. 
Diffuser 14 Repair: The City of Fort Bragg provided a stainless-steel sleeve clamp for the repair of diffuser 
14. The diver installed the clamp by tightening it to the lower 3.5-inches of the diffuser riser protruding 
from the pipe and the separated top portion of the diffuser. Diffuser 14 was set to face in the opposite 
direction of diffuser 13. 

 

RECOMMENDATIONS 
After the mild steel core bit corrodes, the core hole should be cleaned out and filled with grout. Currently 
the bit is seized on a stainless-steel hold down strap which means that the 4.125-inch pipe wall remains 
intact to protect the pipe interior from the elements. Inspection is required within the next five years. 



Photo 2 – Diffuser 14 showing strong flow 

 

 

 

 
Photo 1 – Diffuser 14 clamp repair 

 



Photo 4 – Diffuser 12 showing strong flow 

 

 

 

 
Photo 3 – Diffuser 13 showing strong flow 

 



Photo 6 – Diffuser 10 showing strong flow 

 

 

 

 
Photo 5 – Diffuser 11 showing strong flow 

 



Photo 8 – Diffuser 8 showing strong flow 

 

 

 

 
Photo 7 – Diffuser 9 showing strong flow 

 



Photo 10 – Diffuser 6 showing strong flow 

 

 

 

 
Photo 9 – Diffuser 7 showing strong flow 

 



Photo 12 – Diffuser 4 showing strong flow 

 

 

 

 
Photo 11 – Diffuser 5 showing strong flow 

 



Photo 14 – Diffuser 2 showing strong flow 

 

 

 

 
Photo 13 – Diffuser 3 showing strong flow 

 



 

 

 

 
Photo 15 – Diffuser 1 showing strong flow 
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EFH Mapper Report

EFH Data Notice

Essential Fish Habitat (EFH) is defined by textual descriptions contained in the fishery management plans developed by the regional fishery
management councils. In most cases mapping data can not fully represent the complexity of the habitats that make up EFH. This report should
be used for general interest queries only and should not be interpreted as a definitive evaluation of EFH at this location. A location-specific
evaluation of EFH for any official purposes must be performed by a regional expert. Please refer to the following links for the appropriate
regional resources.

West Coast Regional Office

Query Results

Degrees, Minutes, Seconds: Latitude = 39º 26' 27" N, Longitude = 124º 10' 56" W
Decimal Degrees: Latitude = 39.441, Longitude = -123.818

The query location intersects with spatial data representing EFH and/or HAPCs for the following species/management units.

EFH

Link Data
Caveats

Species/Management
Unit

Lifestage(s)
Found at
Location

Management
Council FMP

Coastal Pelagic
Species ALL Pacific

Finfish ALL Pacific
Groundfish ALL Pacific Groundfish
Krill - Euphausia
Pacifica ALL Pacific

Krill - Thysanoessa
Spinifera ALL Pacific

Other Krill Species ALL Pacific

Pacific Salmon EFH
No Pacific Salmon Essential Fish Habitat (EFH) were identified at the report
location.

Atlantic Salmon

https://www.fisheries.noaa.gov/west-coast/habitat-conservation/essential-fish-habitat-west-coast
https://www.pcouncil.org/documents/2019/06/cps-fmp-as-amended-through-amendment-17.pdf#page=20
https://www.pcouncil.org/documents/2019/06/cps-fmp-as-amended-through-amendment-17.pdf#page=20
https://www.pcouncil.org/documents/2019/06/cps-fmp-as-amended-through-amendment-17.pdf#page=20
https://www.pcouncil.org/documents/2019/06/cps-fmp-as-amended-through-amendment-17.pdf#page=20
https://www.pcouncil.org/documents/2016/08/pacific-coast-groundfish-fishery-management-plan.pdf#page=112
https://www.pcouncil.org/documents/2016/08/pacific-coast-groundfish-fishery-management-plan.pdf#page=112
https://www.pcouncil.org/documents/2019/06/cps-fmp-as-amended-through-amendment-17.pdf#page=20
https://www.pcouncil.org/documents/2019/06/cps-fmp-as-amended-through-amendment-17.pdf#page=20
https://www.pcouncil.org/documents/2019/06/cps-fmp-as-amended-through-amendment-17.pdf#page=20
https://www.pcouncil.org/documents/2019/06/cps-fmp-as-amended-through-amendment-17.pdf#page=20
https://www.pcouncil.org/documents/2019/06/cps-fmp-as-amended-through-amendment-17.pdf#page=20
https://www.pcouncil.org/documents/2019/06/cps-fmp-as-amended-through-amendment-17.pdf#page=20
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ATTACHMENT 1: PROJECT DESCRIPTION

Refer To IS/MND Appendix 1 
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Introduction 

This Best Management Practices and Pollution Prevention Plan (BMP/PP Plan) is being 

provided as Attachment B-1 to the Notice of Intent (NOI) for the City of Fort Bragg’s (City’s) 

12-month pilot test of the Oneka wave-powered seawater desalination buoy. The purpose of 

the BMP/PP Plan is to identify and implement site-specific BMPs and pollution prevention 

measures to reduce or prevent the discharge of wastes and pollutants to the Pacific Ocean 

of the North Coast Region. Sufficient detail is being provided in this Attachment to allow the 

Executive Officer to assess whether or not all reasonable measures will be implemented to 

assure that the discharge poses a low threat to water quality. 

A. Characterization of Discharges 

The Oneka buoy creates desalinated water through a reverse osmosis (RO) process driven 

solely by wave energy (i.e., no grid power). The RO process is accomplished by pressurizing 

seawater to drive it through a membrane creating two liquid streams: 1) freshwater 

(permeate) and 2) concentrated seawater (brine). The Oneka RO process does not require 

the use of any chemicals (e.g., antiscalants, coagulants, preservatives, chlorine, RO 

membrane cleaning solutions). In addition to the two liquid streams, solid waste (of natural 

origin) will be created during routine maintenance of the buoy’s submerged surfaces when 

biofouling organisms are manually removed. Details about the discharge streams are 

provided in Table 1. 

Table 1. Characterization of the discharge streams. 

Discharge 
Stream 

Discharge Location Constituent Discharge Rate 

Permeate Existing WWTP outfall Freshwater 0.013 MGD 

Brine Approximately 0.5 miles offshore 
adjacent to buoy along the 90-ft isobath 

Salinity (ppt) 0.0528 MGD 

Biofouling Offshore adjacent to buoy Natural organic 
debris 

Approx 4 ft3 per 
quarter 
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B. Site Map 

The pilot project will be conducted approximately 0.5 miles offshore of the City’s wastewater treatment plant (WWTP). The 

site map illustrating all of the project components is provided in Figure 1. 

 

Figure 1. Site layout for the pilot project depicting the Iceberg’s location, mooring system layout, permeate pipeline to shore, 
existing City of Fort Bragg WWTP existing ocean outfall, and WWTP with the proposed terminus of the permeate pipeline.
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C. Identification of BMPs 

1. Preventative BMPs 

Preventive BMPs are measures to reduce or eliminate the generation of pollutants and 

waste and undesirable nuisance conditions. Preventative BMPs are parsed into those for 

construction/installation and those for operation of the buoy over the 12-month pilot 

project. 

 

Construction/Installation 

The buoy, the permeate pipeline, and the anchoring systems for both will be installed by 

an experienced marine contracting firm. The construction/installation effort will take place 

over approximately 3 weeks and will involve multiple marine vessels: a barge, a tugboat, 

and a diving support vessel (DSV). The marine vessels represent a spill risk of fuels, oils, 

and other working fluids. Construction/installation efforts will also cause a temporary, 

localized increase in turbidity due to buoy and pipeline anchoring activities. 

 

The preventative measures that will be implemented to prevent/reduce these potential 

construction/installation-related impacts include the following: 

● The marine contracting firm will implement best management practices to prevent 

spills to the Pacific Ocean. BMPs include use of secondary containment for fuels, 

oils, and hydraulic fluid. In addition, the marine contracting firm has developed a 

Spill Prevention and Response Plan (SPRP; Appendix 1) as noted below in the 

Response BMP section. 

● The marine contracting firm will utilize diver support for the pipeline deployment to 

ensure that turbidity is kept to a minimum and that the pipe is within the 

designated alignment to minimize potential damage to local ocean flora and 

fauna. Diver support will include realtime communications with vessel-based 

personnel. Direct, realtime communication will aid in preventing/reducing the 

suspension of benthic sediment. 

 

Operation 

During the 12-month operational period, permeate will be delivered to shore where it will 

be eventually routed to the existing ocean outfall for co-discharge with treated 

wastewater effluent (unless it can be used for approved non-potable purposes such as 

watering landscape vegetation at the WWTP). During the operation period of this pilot 

project, brine will be discharged directly from the buoy offshore. As characterized above, 

brine is simply concentrated seawater; it does not contain any additional chemicals. 
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A biodegradable oil is used in the capstan motor that maintains main line tension for the 

buoy. Though the biodegradable oil poses a risk of spill, it is biodegradable. 

 

Solid waste (of natural origin) will be generated when biofouling is manually removed 

from the submerged surfaces of the buoy. Divers will be deployed quarterly to inspect 

and clean submerged surfaces as needed. Divers will manually scrape the submerged 

surfaces and any liberated debris will be passively released into the water column. 

 

The preventative measures that will be implemented to prevent/reduce these operational-

related impacts include the following: 

● Seawater desalination systems produce permeate and brine at a rate that is 

determined by the recovery rate of the system. To the extent that requisite 

performance data can be collected at different recovery rates, the project team 

will prioritize operation at lower recovery rates in order to reduce the salinity of the 

brine discharged. 

● Brine will be discharged near the water surface, far offshore, and in an active 

wave area – all of which ensure adequate mixing as it falls with density gradient. 

● The biodegradable oil used on the buoy system minimizes environmental risk. In 

addition a spill kit is installed on the buoy. 

● The SPRP will prevent/reduce the potential risk of introducing lubricants or other 

chemicals to the receiving water. 

● The buoy hull will be coated with a non-toxic epoxy paint to prevent/reduce the 

amount of biofouling that will be liberated from the project components. Assessing 

the condition of coatings will be part of the regular offshore inspections to ensure 

proper protection of submerged components.  

 

2. Discharge Unlikely to Create Nuisance Conditions 

The discharge of effluent will be conducted in a manner that will prevent the creation of 

nuisance conditions. The only potential nuisance condition would be the creation of high-

salinity area(s) within the water column; however, modeling under stagnant ocean 

conditions (conservative approach) indicates that the brine will mix with the receiving 

waters and dilute within 1 foot (horizontally) and 9 feet (vertically) to no more than 2.0 ppt 

over ambient. Brine will not reach the seafloor or sensitive midwater habitats. No 

chemicals are used in the buoy's desalination process, therefore, none will be 

discharged. Salinity will be monitored from a string of salinity meters at various depths 

below the buoy to verify the modeling results. The brine is simply concentrated seawater 

with no other added chemicals; therefore, no other nuisance conditions are expected to 

develop. 
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3. Control BMPs 

Control BMPs are designed to control or manage pollutants or waste after they are 

generated, but before they are discharged to the receiving water. No control BMPs are 

applicable given the nature of this pilot project. Seawater desalination systems produce 

permeate and brine at a rate that is determined by the recovery rate of the system. The 

pilot project is designed to be an opportunity to evaluate the performance of the system 

under various recovery rates. Low recovery rates create a lower salinity, higher volume 

brine (and lower permeate volume); higher recovery rates create a higher salinity, lower 

volume brine (and higher permeate volume). To the extent that requisite performance 

data can be collected at different recovery rates, the project team will prioritize operation 

at lower recovery rates in order to reduce the salinity of the brine discharged. 

 

Unless permeate can be used for approved non-potable purposes (e.g., watering 

landscape vegetation at the WWTP), the full permeate flow will be routed via piping to the 

existing WWTP. The permeate will therefore be mixed with WWTP effluent and be 

discharged through the existing outfall diffuser. No project activities are anticipated to 

create erosion or soil stability issues. 

 

4. Treatment BMPs 

Brine is discharged directly from the offshore buoy; there are no treatment BMPs prior to 

discharge. Similarly, there are no treatment BMPs for permeate since there are no 

pollutants that require removal; it is freshwater. 

 

5. Response BMPs 

Appendix 1 provides the SPRP 

D. BMP Measures for Low Threat Discharge Control 

1. Discharge-Specific BMPs 

a. Treated Drinking Water Discharges – the permeate created during this pilot 

project will not be placed into the potable water distribution system and therefore 

will not be chlorinated. As such, the permeate will not require separate 

dechlorination prior to co-discharge with WWTP effluent. 

b. Chlorinated Water Discharges – see above response. 

c. Distribution and Storage Tank Drainage Discharges – Not applicable to this pilot 

project 

d. Dewatering and Other Sediment-Bearing Discharges – Not applicable to this pilot 

project 

2. Sediment, Salt, Minerals, and Erosion Control 
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a. Sediment, Salt, and Mineral Control – this pilot project will produce two liquid 

streams: 1) freshwater (permeate) and 2) concentrated seawater (brine) and one 

solid waste stream: biofouling removed from submerged buoy components. The 

permeate will be piped directly to the WWTP and will therefore not be exposed to 

any sources of sediment particles, salts and minerals that would need to be 

removed. Similarly, the brine stream will be discharged directly from the buoy to 

the Pacific Ocean and will therefore not be exposed to any sources of sediment 

particles, salts and minerals that would need to be removed. The solid waste 

stream is of natural origin and, when liberated by scraping, will be passively 

released into the water column. 

b. Erosion Controls – the discharges from this pilot project will all be to the Pacific 

Ocean. The only potential discharge that could create erosion (in the form of 

resuspension of ambient benthic sediment) is the brine discharge. However, since 

brine is passively discharged and modeling under stagnant ocean conditions 

(conservative approach) indicates that the brine will mix with the receiving waters 

and dilute within 1 foot (horizontally) and 9 feet (vertically) to no more than 2.0 ppt 

over ambient, there will be essentially no inherent gravity current impacting the 

seafloor that could create resuspension of sediment. 

3. Dechlorination – Not applicable to this pilot project 

4. Management of Discharge Categories Where Petroleum Hydrocarbons and Associated 

Pollutants May be Present – As noted above hydraulic oil is used as a working fluid in the 

RO process on board the buoy; however, it is not part of the liquid discharge streams 

described herein.  

5. Management of Additives – none of the discharge streams described herein include any 

additives. No chemicals are added at any point during the desalination process. 

6. Additional BMPs – Not applicable to this pilot project 

E. Quality Assurance/Quality Control Protocol 

A project-specific Quality Assurance Project Plan (QAPP) has been developed to assure that 

BMPs, monitoring, and reporting are effective, valid, and in compliance with the General 

Order. The QAPP is provided as Appendix 2. 

F. Equipment and Supplies 

The City and its pilot project partners ensure that all equipment and sampling meters are 

inspected, maintained, and calibrated per manufacturer instructions and specifications. 

Information about equipment calibration methods and frequency are provided in Appendix 2. 
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G. Training 

The City will contract with Oneka for the O&M of the buoy given that it is specialty equipment 

for which trained personnel do not currently exist outside of Oneka. Oneka will follow the 

QAPP to ensure safe and reliable operation as well as collection of good quality data. 
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Appendix 1 

Spill Prevention and Response Plan 
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Purpose 

The City of Fort Bragg proposes to conduct a pilot study of the Oneka Technologies Iceberg 

seawater desalination buoy. This oil spill prevention plan was prepared to highlight the 

methods and materials that will be deployed to minimize any negative effect of the pilot 

study’s use of chemicals on California’s marine environment. During all operations where 

hydrocarbons will be at risk of being spilled, a spill kit will be on hand to contain and clean up 

the spill. At a minimum, the spill kit will include: 

1. 15 x 19” Absorbent Pads 

2. 3” x 4” Sorbent Socks 

3. Pair of Nitrile Gloves 

4. Disposable Bag 

For larger operations where potential hydrocarbon fluid spills may happen, the spill kit will be 

augmented as needed to ensure complete containment, capture, and clean-up of any spilled 

fluids. The spill kit will be held to respond to spills. As a preventative measure, absorbent 

pads such as Pig Stat-Mat (Pad), that are manufactured to absorb flammable liquids will be 

used each time hydrocarbon fluids are being dispensed as described below. 

Oil Spill Prevention Plan 
Fueling Spill Prevention 

All marine crew involved with the pilot study field operations will be trained on the safe 

handling of the hydrocarbons used as highlighted in the following sections. When a 

contracted vessel is used during the project, the vessel will be required to provide an Oil Spill 

Prevention Plan for the subject vessel that complies with California State Oil Spill 

Contingency Plan (Office of Spill Prevention and Response 2019). 

Training for crew involved in study field operations will include reviewing this plan with the 

survey team prior to any operations begin, always maintain a copy of this plan with the field 

crew, location and use of the spill kit (listed above), posting the names, phone numbers, and 

location of all relevant entities such as oil spill response regulators, emergency medical 

facilities, wildlife care centers, etc. The primary contacts are listed in Table 1. The entities in 

Table 1 will be contacted immediately when a spill occurs. 

Table 1. Contact information for emergency response entities to be notified if oil spill 

occurs. 

Entity Contact Inormation 

California Office of Oil Spill Prevention and 
Response 

800-852-7550 or 916-845-8911 
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United States Coast Guard District 11 VHF Ch. 16 or 310-521-3801 (LA/LB) or 619-
683-6470 (SD) 

Oiled Wildlife Care Network (if spill expands to 
impact wildlife) 

877-823-6926 

 

The vessels used by the field staff during the study may vary. These may include trailered 

vessels, and larger docked vessels. Regardless of what is being fueled, all open flames and 

other heat sources will be extinguished in the area surrounding the item being fueled. No 

smoking, including vaping, will be allowed within a 100 ft radius of the fueling operation. Any 

spill on land will be reported to the fueling facility (gas station or fuel dock) immediately and 

field staff will provide any and all assistance with the clean-up the facility needs. The City of 

Fort Bragg and Oneka Technologies project managers will be immediately notified of any on-

the-water spills. The Oneka Technologies project manager will communicate with those listed 

in Table 1 and coordinate the clean-up effort if hydrocarbons reach the water. Spills 

contained within the confines of the vessel will be cleaned up immediately by the field staff 

using the hydrocarbon spill kit. 

Trailered Vessels – All trailered vessels will be fueled while on the trailer and on dry land. 

Absorbent pads will be placed on the ground and on the deck under the fuel fill port to 

capture any spills. After fueling, the area will be wiped with the mat to clean up any spills that 

did not land on the mat. Only EPA-approved fuel cans will be used when fueling away from a 

commercially operated gas station. Whenever possible, trailered vessels will be fueled at a 

gas station. If the trailered vessel must be fueled while in the water, the spill kit shall be set 

nearby and ready for deployment if needed. A Pad will be wrapped around the fill port while 

an EPA-approved fuel can is used to add fuel to the fuel tank. A second pad will be held near 

the fuel pressure release port to catch any gas that may be expelled as the tank is filled. 

Absorbent socks will be set in the water below the overflow spout to catch any fuel released 

to the environment. If the two-cycle oil reservoir must be filled on the water, a Pad will be 

placed surrounding the fill hole. All Pads will be retained and disposed of at approved 

facilities at the earliest opportunity. 

Should a temporary gas generator be required during a survey on a trailered vessel, the 

generator will be filled while on land using the same process as described for fueling the 

trailered vessel on land. If the generator must be refueled while on the water, the same 

precautions will be used as described for fueling the boat while in the water. The lone 

exception will be the placement of an absorbent pad under the generator on the deck to 

capture any spills that may run down the side of the generator in place of the absorbent pad 

near the fuel pressure release port described for the boat. 
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Non-Trailered Vessels – Larger, chartered vessels that remain in the water will be fueled only 

at commercial fuel docks. Absorbent pads will be used to surround the fuel port on the vessel 

to capture any spilled fuel. 

Other Hydrocarbon Spill Prevention 

Hydraulic Fluids – All hydraulic and greased systems, whether on the Iceberg or on a vessel, 

will have all hoses, fittings, and surfaces inspected either weekly (Iceberg) or prior to 

departure (vessel). Any loose, worn, or damaged equipment will be replaced by trained 

technicians. For the Iceberg, any repairs or hydrocarbon dispensing made at sea will be 

done so with a spill kit at hands distance. An absorbent sock will be deployed to encircle the 

Iceberg and absorbent pads will be placed under all parts where hydrocarbons may leak or 

drip. For all vessels, other than emergency repairs, the repair will be made at a land-based 

facility or at the dock where vessel motion can be minimized. Absorbent pads will be used to 

surround the work site to catch any fluid that may spill. All absorbent pads will be properly 

disposed of at the nearest designated hydrocarbon disposal facility. 
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1.0 PROJECT MANAGEMENT 

This Quality Assurance (QA) Project Plan has been prepared for the monitoring of discharges 

from a floating desalination buoy pilot project being undertaken by the City of Fort Bragg, 

California. This section of the QA Project Plan describes how the project will be managed, 

organized and implemented. 

1.1 Title and Approval Page 

See Title Page. 

1.2 Table of Contents 

See Pages i.  

1.3 Distribution List   

The following is a list of organizations and persons who will receive copies of the approved QA 

Project Plan and any subsequent revisions:   

• City of Fort Bragg 

• Oneka Technologies 

1.4 Project Organization 

The responsible party for this discharge monitoring program is the City of Fort Bragg. Oneka 

Technologies will be contracted to conduct the monitoring program, and subcontractors will 

execute portions of the program. The roles and responsibilities of those involved in the 

implementation of the discharge monitoring program are described below. 

• The Oneka Project Manager will be responsible for planning and executing all activities 

described in this QA Project Plan.  

• Oneka operations personnel and selected contractors will execute the monitoring program 

using qualified personnel.  

• An Environmental Laboratory Accreditation Program (ELAP) accredited laboratory will 

perform chemical analyses of water samples. 

1.5 Background and Problem Definition 

This section provides background information on the desalination buoy pilot project, and defines 

the specific issues being examined by the monitoring project described in this QA Project Plan. 

1.5.1 Purpose and Objectives of the Pilot Project 

The pilot project funded in part via a grant from the California Department of Water Resources to 

test the operational efficacy of an Oneka Technologies Iceberg wave-powered desalination buoy. 
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The City of Fort Bragg has endured significant potable water supply concerns in recent years and 

is seeking an alternative, drought-proof water supply. The pilot test is to examine the operation 

and environmental effect of the Iceberg, a new-to-California seawater desalination technology. 

The technology has been successfully deployed in other US states and coastal nations but not in 

California. 

The Iceberg will be moored offshore the City of Fort Bragg's wastewater treatment plant in Millbay. 

It will withdraw seawater at low-velocity (<0.5 ft/sec) and low volume (<22,000 gal/day) using only 

wave-energy to pressurize the water through a reverse osmosis system. Desalinated permeate 

will be pumped to shore using the wave-energy generated pressure. Seawater will be withdrawn 

from the source water near the sea surface through a 60-micron mesh screen and brine will be 

discharged through the same screen. The brine will dilute as it falls through the water column and 

reach less than 2 ppt above ambient within 50 ft of the discharge. 

1.5.2 About Oneka Technologies 

Oneka Technologies is a Canadian company working in the water technology sector, with a 

mission to make the oceans a sustainable and affordable source of freshwater. Using only the 

renewable energy created by ocean waves, Oneka turns seawater into fresh water, allowing 

coastal communities and industries facing water scarcity to mitigate and adapt to climate change. 

Founded in Sherbrooke, Quebec in 2015, the company has more than 70 employees and 

operations in Canada, the United States and Chile. 

Oneka Technologies’ wave powered desalination units convert seawater into freshwater through 

reverse osmosis, using only the mechanical energy of ocean waves; no electricity is generated or 

consumed in the process.  

1.5.3 Discharges Associated with the Pilot Project 

No chemicals are added at any point during the desalination process. During this pilot project, 

only brine and unused permeates will be discharged. The brine will be discharged from the buoy 

itself. Unused permeate will be pumped to the wastewater treatment plant via untreated HDPE 

pipe. Once inside the treatment plant fence line, the permeate will be piped to the existing WWTP 

discharge with valving to allow for permeate to be drawn for testing and non-potable uses by the 

City. 

The brine will be discharged from the buoy moored approximately 0.5 miles offshore of the 

wastewater treatment plant along the 90-ft isobath. The brine is modeled to dilute to less than 2.0 

ppt over ambient salinity within 1 ft (horizontally) and less than 9 ft (vertically) from the discharge. 

The discharge will be passive without adding energy to enhance mixing. The passive, rapidly 

diluting brine discharge will have minimal, if any, impact on all forms of marine life. The unused 

permeate will be commingled with the existing wastewater treatment plant discharge through the 

existing ocean outfall. No chemicals will be added to the water during the process. 
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Quarterly, biofouling will be manually removed from the submerged surfaces of the buoy. Any 

liberated debris will be passively released into the water column. 

Figure 1 illustrates the details and dimensions of the “Iceberg” desalination buoy. 

 

Figure 1: "Iceberg" Desalination buoy dimensions 

 

Functioning: The motion of the waves actuates the buoy’s pumping mechanism which draws in 

sea water and pressurizes it into the buoy's piping system. The water then passes through filters 

and desalination membranes to remove suspended material and salt, resulting in desalinated 

drinking water. Brine water from the filtration process is sent back in the ocean (about 30-45,000 

ppm salinity) and mixed through passive wave and ocean current action. No chemical products 

are used nor are any hazardous materials used in the desalination process. Desalinated water 

generated during the project will be discharged back to the ocean. 

Safety: The mooring system consists of the main mooring line and a secondary mooring system 

comprising 4 embedment anchors. The main anchor and mooring line transfers energy from the 

motion of the waves to the buoy’s pumping mechanism. The secondary mooring system prevents 

free floating of the buoy if the main mooring line is disconnected. 

The buoy has reflective bands, radar reflectors, the company logo, contact phone number, 

warning writing, and navigation lighting. The light makes the buoys secure at night while the 

passive radar reflector enables boats to see the buoy day and night with their instruments. 
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Electronic telemetry and independent satellite coordinates are sent to Oneka servers every minute 

to make sure the buoys are securely attached and performing well. Units are equipped with a 

wireless camera (4G LTE) for enhanced security. As part of the data collection program, and 

installed under a separate permit, a small wave data recorder (16 inches in diameter) will be 

installed nearby to report real-time wave height and other meteorological data. 

1.6 Activities to be Monitored 

The pilot project will produce the following discharges: 

● 2 liquid streams: 

o freshwater (permeate), and 

o concentrated seawater (brine) 

● 1 solid waste stream: 

o biofouling removed from submerged buoy components.  

The discharge monitoring project will: 

1. Document application of discharge-related Best Management Practices, and 

2. Collect data and document both environmental conditions in the vicinity of the pilot project 

The BMPs that will be employed through the project are described in Attachment B-1 to the Notice 

of Intent for Low Threat Discharges. Details of the field monitoring and sampling programs are 

provided in Sections 2.1 and 2.2. 

1.7 Data Quality Objectives and Criteria 

The surface water monitoring program is designed to monitor changes in salinity levels in the 

vicinity of the desalination buoy to assess potential changes due to buoy operation. Monitoring 

will take place throughout the 12-month pilot project. The results of the monitoring will help the 

project proponents and regulators to evaluate the potential for significant environmental effects 

resulting from future desalination buoy projects. 

Baseline water quality data were collected by Miller Marine Science and brine dispersion 

modelling has been conducted by Increa. Results from this project will be compared to those from 

these studies and well as California objectives for brine discharge from desalination facilities. 

1.8 Measurement Performance Criteria/Acceptance Criteria   

To support project decisions, data generated must be of known and acceptable quality.  To define 

acceptable data quality for this project, data quality indicators (DQIs) were identified for each 

analytical parameter, and decisions were made regarding how each DQI would be assessed. The 

DQIs include:  

● precision 
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● accuracy/bias (as related to %recovery and contamination) 

● representativeness 

● comparability 

● completeness, and 

● sensitivity 

The general approach to assessing each DQI is described below.  Some DQIs will be assessed 

quantitatively, while others will be assessed qualitatively. 

When water samples are collected and submitted to an analytical laboratory, only Environmental 

Laboratory Accreditation Program (ELAP) accredited laboratories will be used, and their quality 

programs (types & frequencies of QC samples and QC acceptance limits) will be reviewed and 

have been determined to be adequate to meet the data quality needs of the project. As such, the 

laboratory’s QC has been accepted as the project’s measurement performance criteria for the 

analytical component, while project-specific criteria have been defined to assess the field 

sampling component. All field and sampling data will be subject to the QA/QC procedures 

described in Section 2.5. 

1.9 Field Sampling and Measurement Personnel Training 

No additional training will be required. All field personnel will be qualified personnel who will work 

under the direction of the Oneka Project Manager. 

1.10 Documents and Records 

As the party contracted to conduct the pilot project, it is the responsibility of the Oneka 

Technologies Project Manager to prepare and maintain amended versions of the QA Project Plan 

and to distribute the amended QA Project Plan to the parties listed in Section 1.3. 

In the field, records will be documented in several ways, including field logbooks, photographs, 

pre-printed forms, portable electronic device documents and internet-based documents. Oneka 

Technologies will maintain electronic and/or paper files of all documentation generated by the 

sampling program. 

For each monitoring or sampling event, the following information will be recorded for each day:   

● Team members and their responsibilities,   

● Time of arrival/entry on site and time of site departure, 

● Name of vessel and captain, 

● Other personnel on site, 

● Any deviations from the QAPP. 

For each sampling event, the following information will be recorded at each sample 

collection/measurement location: 
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● Sample location, 

● Sampler’s names, 

● Date and time of sample collection, 

● Type (media or matrix) being monitored or sampled, 

● Type of sampling equipment used, 

● Type of monitoring instruments used, including equipment model and serial number 

● Field measurement instrument readings, 

● Field observations (weather conditions, noticeable odors, color), 

● Sample preservation. 

For water sample collection, only laboratory supplied sampling containers will be used and all 

samples will be labelled according to laboratory requirements. Chain-of-custody forms will be 

provided by the laboratory and used to document collection and shipment of samples for off-site 

laboratory analysis. All sample shipments will be accompanied by a chain-of-custody form. The 

forms will be completed and sent with each shipment of samples to the laboratory. 

1.11 Laboratory Documentation and Records   

The analytical laboratory will keep records of all analyses performed, as well as associated QC 

information, including laboratory blanks, matrix spikes, laboratory control samples, and    

laboratory duplicates. 

1.12 Reporting 

Oneka Technologies is responsible for the preparation of quarterly reports and a final report on 

monitoring and sampling conducted through the pilot project. The quarterly report should include, 

at a minimum: 

● Methodologies employed in the monitoring and sampling activities, including any 

modifications to the plans, 

● Table summarizing the results (including both laboratory data and field measurements), 

● Final laboratory certificates of analysis (including QC sample results), 

● Discussion of any problems noted with the data, either from laboratory or field 

measurements, 

● Discussion of any data points showing exceedances of criteria, 

● Recommendations/changes for the next sampling event.   

The final report should include, at a minimum:   

● Description of the project, 

● Table summarizing the results (of all project, including both laboratory data and field 

measurements), 
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● Final laboratory certificates of analysis for the fourth quarter (including QC sample  

results), 

● Discussion of the field and laboratory activities, as well as any deviations or modifications 

to the plans, 

● Trends observed as a result of the monitoring efforts, 

● Evaluation of the data in meeting the project objectives. 

The quarterly reports are to be submitted approximately sixty days after the completion of each 

sampling event. The annual reports are to be submitted in lieu of the last quarterly report for each 

year and are inclusive of the entire year’s activities. 

2.0 DATA ACQUISITION/GENERATION 

This section of the QA Project Plan describes how monitoring and sample collection will be 

conducted. Field Documentation of deviations from this QA Project Plan is the responsibility of 

the Oneka Technologies Project Manager. Deviations noted during field activities will be 

documented in the Quarterly Reports. All field instruments will be calibrated (according to the 

manufacturer’s instructions) at the beginning of each sampling event and periodically checked for 

deviations or anomalies. Field instrument calibration and sample measurement data will be 

recorded in the field logbook. See Section 2.4 for more details. 

2.1 Field Measurements 

2.1.1 Continuous Brine Discharge Monitoring 

The brine discharge is expected to rapidly dilute within a few feet of the discharge point. To 

effectively monitor and validate the modeled dilution, a string of temperature and conductivity 

sensors (e.g., Seametrics CT2X conductivity smart sensor and data logger) will be deployed from 

the desal buoy. The sensors will be spaced at increasing intervals from the Iceberg to the seafloor 

with the first sensor located as close to the discharge as possible. Subsequent loggers will be 

positioned at depths from the discharge point of 1 ft, 3 ft, 5 ft, 10 ft, and near the bottom. The 

logging rate will be set at 4x/min. The loggers will be serviced monthly to download the 

accumulated data, clean the logger and its housing of any biofouling, and redeploy. Monitoring 

will continue for the duration of the pilot study while the Iceberg is deployed.  

2.1.2 Monthly Water Quality Monitoring 

Each month, water quality profiles from the sea surface to the sea floor will be collected using a 

calibrated sonde. Water temperature, pH, salinity, and dissolved oxygen will be collected at each 

of five stations at 1-ft depth intervals between the surface and the sea floor. One station will be 

located adjacent to the Iceberg and an additional four stations will each be located 100 ft away 

from the Iceberg in a cross-formation to monitor upcoast, downcoast, offshore, and inshore of the 
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Iceberg. Monthly monitoring will continue for the duration of the pilot study while the Iceberg is 

deployed. 

2.1.3 Water Chemistry Monitoring 

After the first three months of deployment, seawater samples will be collected using a discrete-

depth sampler (e.g., Van Dorn bottle) as close to the discharge point as possible and at 

approximately 5 ft deep from the discharge point. These samples will be transported to an ELAP 

certified laboratory for chemical analysis. This is the same analytical laboratory the City of Fort 

Bragg uses for monitoring compliance of the WWTP. The previous analysis described in the 

Project Description will be repeated for each of the samples collected as proposed above. 

2.2 Laboratory Analyses Methods (Off-Site) 

All samples will be analyzed at an ELAP accredited analytical laboratory. Analyses will be 

performed following EPA-approved methods. 

Field Blanks - Field blanks will be collected to evaluate whether contaminants have been 

introduced into the samples during the sample collection due to exposure from ambient conditions 

or from the sample containers themselves. Field blank samples will be obtained by pouring 

deionized water into a sample container at the sampling location. 

Field duplicate samples will be collected to evaluate the precision of sample collection through 

analysis. Field duplicates will be collected at designated sample locations by alternately filling two 

distinct sample containers for each analysis. Field duplicate samples will be preserved, packaged, 

and sealed in the same manner described for the surface water samples. A separate sample 

number and station number will be assigned to each duplicate.  The samples will be submitted as 

“blind” (i.e., not identified as field duplicates) samples to the laboratory for analysis. 

One field blank and one duplicate sample will be collected for every 10 samples or a frequency 

of 10%. 

2.3 Instrument/Equipment Testing, Inspection, and Maintenance   

Sampling equipment under the care of Oneka Technologies will be maintained according to the 

manufacturer’s instructions. Maintenance logs will be maintained in the Fort Bragg field office. 

The log will document any maintenance and service of the equipment and each log entry will 

include the following information: 

● Name of person maintaining the instrument/equipment,   

● Date and description of the maintenance procedure,   

● Date and description of any instrument/equipment problem(s),   

● Date and description of action to correct problem(s),   

● List of follow-up activities after maintenance (i.e., system checks), and 
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● Date of when the next maintenance will be needed. 

2.4 Instrument/Equipment Calibration and Frequency   

All equipment will be calibrated according to manufacturers’ instructions. For salinity monitoring, 

Seametrics CT2X conductivity meters/data loggers will be used. The water quality meter has not 

yet been selected.  

All Seametrics CT2X conductivity smart sensors and data loggers are factory calibrated. All 

Seametrics CT2X sensors will be re-calibrated according to manufacturers instruction using the 

two-point calibration protocol described in the sensor’s user manual. 

2.5 Data Collection and Management Plan 

The security and integrity of the data collected through this project is of the highest priority. Table 

A-1 in Appendix A provides descriptions of how the data will be acquired, transferred, used and 

maintained. 

3.0 ASSESSMENT AND OVERSIGHT 

During the course of the project, it is important to assess the project’s activities to ensure that the 

QA Project Plan is being implemented to ensure that project goals and compliance requirements 

are met. For the current project, the ongoing assessments will include: 

Field Oversight 

● Readiness review of the field team prior to starting field efforts, 

● Recording of all field activities, and 

● Review of field sampling and measurement activities methodologies and documentation 

at the end of each event. 

Laboratory Oversight 

● Evaluation of results generated by the analytical laboratory following the sampling event 

by a Qualified Person within Oneka and/or Miller Marine Science. 

The Project Manager will be responsible for planning and implementing oversight and review 

activities for all tasks identified in Section 2.0. 
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TABLE A-1: DATA COLLECTION AND MANAGEMENT PROCESSES

Phase Activity Conductivity monitoring at the desal buoy  Monthly water quality monitoring  Water quality sampling and laboratory analysis

Type of Data Collected
Salinity data a various depths beneath the desal buoy as per 

CEQA EMP

Field measurement of temperature, pH, dissolved oxygen and 

salinity at various depths and at 5 stations: 1 adjacent to buoy 

and 4 stations located 100ft away from buoy

Seawater samples will be collected as close to the discharge 

point  as possible and at approximately 5 ft deep from the 

discharge point. 

Related Discharge Brine discharge Brine discharge Brine discharge

Purpose of Data
To fascilitate assessment of brine plume dispersion and 

comparison with existing modelling results
To fascilitate assessment of potential water quality effects To fascilitate assessment of potential water quality effects

Collection Schedule Data will be collected continuously throughout the pilot project
Data will be collected monthly on the 15th of each month, 

varied as required based on sea conditions

Conducted once, after first 3 months of operation and 

concurrently with monthly water monitoring

Data Acquisition Method Via an array of datalogging salinity probes Via handheld sensor  Via discrete-depth sampler (e.g., Van Dorn bottle)

Operational verification

Sensors will initially be deployed and retreived within 5 days 

(weather dependant) and the data collected and reviewed to 

ensure that the device is operating normally.

Calibration according to manufacturer's instructions quarterly

Assessment of readings during field monitoring
Not applicable - sample collection

Data and Samples: Transfer and 

Processing

Retreived manually by field staff in accordance with 

documented procedure (e.g., via a USB adaptor to field 

computer)

Stored in sensor unit and copied by field staff to field computer 

immediately following completion of monitoring at each station

Samples transferred to laboratory supplied containers at time of 

sampling and labelled. Chain of custody completed and shipped 

with samples to accredited laboratory.

QA/QC Review of Data

The Oneka Project Manager is responsible for the review and 

validation of all data collected through the course of the project. 

Collected data will be reviewed on a monthly basis by a 

qualified person using statistical analysis (e.g., distribution 

ranges, standard deviations, manual review of 10% of data, 

comparisons with expected value ranges) in a reasonable 

timeframe after the data is downloaded. This process aims to 

identify issues such as sensor malfunction or transcription 

errors, identify root causes, and expediently design and 

implement remedial actions.

The Oneka Project Manager is responsible for the review and 

validation of all data collected through the course of the project. 

Collected data will be reviewed on a monthly basis by a 

qualified person using statistical analysis (e.g., distribution 

ranges, standard deviations, manual review of at least 50% of 

data, comparisons with expected value ranges) in a reasonable 

timeframe after the data is downloaded. This process aims to 

identify issues such as sensor malfunction or transcription 

errors, identify root causes, and expediently design and 

implement remedial actions.

Chemical analysis of all water samples collected during the 

project will be analyzed by an ELAP certified laboratory, using 

the laboratory's QA/QC procedures. Analytical results will be 

provided to Miller Marine Science for analysis and reporting.

Data Analysis

Analysis of salinity data will be conducted by a qualified person 

at Oneka Technologies, and data will be provided to Miller 

Marine Science for further analysis and reporting.

Analysis of salinity data will be conducted by a qualified person 

at Oneka Technologies, and data will be provided to Miller 

Marine Science for further analysis and reporting.

Samples will be analyzed by Alpha Analytical Laboratories for 

chemical analysis. This is the same analytical laboratory the City 

has used for testing in compliance with the WWTP’s NPDES 

permit. Analytical results will be provided to Miller Marine 

Science for analysis and reporting.

Data Management

All data will immediately be backed up to a cloud server directly 

from field computer. Backup copies of all data will be 

maintained on a computer at Fort Bragg field office and at 

Oneka headquarters.

All data will immediately be backed up to a cloud server directly 

from field computer. Backup copies of all data will be 

maintained on a computer at Fort Bragg field office and at 

Oneka headquarters.

The analytical laboratory will convey all results to Oneka 

electronically. Copies will be held by the laboratory, by Oneka 

(cloud server), and by the Oneka qualified person (data analyst), 

as well as by Miller Marine Science Consulting.

Data Security
All data stored will be retained in a secure system with a backup 

copy retained for a period of at least 2 years.

All data stored will be retained in a secure system with a backup 

copy retained for a period of at least 2 years.

All data stored will be retained in a secure system with a backup 

copy retained for a period of at least 2 years.

Data Collection

Data Retrieval, Analysis, and 

Security 
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