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Section 1 Executive Summary

The proposed project, which is being called the Aquaculture Innovation Center, is a 19acre aquaculture and aquaponics facility located on the Samoa Peninsula in Humboldt County,

California. The project aims to produce an array of products for the community including

salmon, trout, oysters, sturgeon, abalone, urchins, microalgae and macroalgae, and vegetables.

The site will consist of a marine and freshwater hatchery, an aquaponics facility, seaweed and

oyster/abalone cultivation center, administration building, boiler, solid waste disposal, water

holding tanks, freshwater microalgae, and parking lot. The project would utilize an existing

outflow/inflow pipe from a nearby pulp mill for seawater intake and fluid waste disposal. A

connecting pipe will be built to connect the pipe to the facility.

Most resource categories were found to have no significant impacts. Several resources

required mitigation to have less than significant impacts. These include Hydrology and Water

Quality, Hazards and Hazardous Materials, Geology and Soils, Utilities and Service Systems,

GHG Emissions, Noise Impacts, Biological Resources, Air Quality, Transportation, and

Socioeconomic Impacts. Socioeconomic impacts are considered beneficial, as the project will

bring new business opportunities and economic growth to the area. The center will also provide

educational opportunities to the community.

There are several proposed alternatives to the project. One alternative is a No Action

Alternative, in which the project would not be built and the 19-acre plot would remain

untouched. The second alternative is the construction of the facility on the proposed 19-acre site

adjacent to the Samoa Recycling Center. A third alternative is the Pulp Mill Site Alternative,

which consists of utilizing certain existing structures from an old pulp mill located about 3000

feet from the original project site. Some of those existing structures would have to be demolished

and others would need to be rebuilt to ensure safety and proper functioning. This alternative is



more costly and would most likely be more time consuming than the 19-acre site alternative.

Also, the pulp mill is not currently available for development due to legal ownership issues.

Therefore, the preferred alternative is the 19-acre site next to the Samoa Recycling Center.



Section 2 Introduction

2-1 Project Description

The goal of the Aquaculture Innovation Center, located in Samoa California, is to

diversify the Humboldt County economy by harnessing the area’s natural resources while

creating a successful model of aquaculture on California’s coast. The Aquaculture Innovation

Center will demonstrate sustainability through minimally disruptive environmental effects during

all phases of development, as well as creating educational opportunities through interactive

demonstration onsite.

The Aquaculture Innovation Center site is proposed on a 19-acre lot, just north of the old

Samoa Recycling Center at 40.813176 latitude and 124.19102 longitude. The site sits on Vance

road off of Old Navy Base road, south of the town of Samoa situated, in Humboldt County

California. The address for the recycling center is 555 Vance Avenue, Samoa, CA. The town of

Samoa site has zoned the site as a Coastal Dependent Industrial zone. The EPA lists the parcel as

a Brownfield site. This designation is due to the site’s close proximity to the inactive Freshwater

Tissue Pulp Mill. The site currently consists of numerous mounds of old cement spread out

throughout the 19 acres as well as an adjacent wastewater percolation pond, just outside of the

project footprint.

The project will require five construction phases. These four phases include the conversion of

the inflow and outflow pipe, the connection of a freshwater pipe, the leveling of the soil, the

capping of the a large part of the 19 acre area with cement due to brownfield determination, and



final phase will be the construction of standalone facilities.

The first phase of construction will deal with getting the salt water needed to run the site. The

first step in this process will be converting the outflow pipe at the Freshwater Tissue Pulp Mill

from just an outflow water pipe to an inflow and outflow water pipe. Placing a smaller pipe in

the existing outflow pipe will do this. This inflow pipe will contain a screen on the tip of the pipe

to limit incidental take. The following step is acquiring an inflow and outflow salt water pipe,

which located on the adjacent pulp mill, onto the 19-acre site. This will require the construction

of a 600-meter long connection pipe from the Freshwater Tissue Pulp Mill. The brownfield soil

surrounding the new pipe will be removed. A Brownfield site is often described as an old

industrial site where either hazardous waste or pollution contaminates the area. It is predicted

that the removal of brownfield soil will protect the surrounding area from potential impacts from

a broken pipe causing contaminants to percolate to the surface and the surrounding waterways. It

is also anticipated that due to the nature of the Aquaculture Innovation Center and the diffusion

rate and mixing of water, the inflow and outflow pipe will have little effect on the ocean or the

facility.

The second phase of the construction will deal with connecting the freshwater pipe. The

freshwater pipe is closer in proximity when compared to the salt water pipe, which is

approximately 50-100 meters west of the project site. The freshwater pipe will be placed

underground in a similar method as previously described for the inflow and outflow pipe. The

area surrounding the freshwater pipe will be cleared of brownfield contaminants to decrease the

spread of contaminants if there is a break in the pipe.

Once the saltwater and freshwater pipes have been connected to the site, phase three will

begin. The site will be made level by the addition of uncontaminated soil in the appropriate



areas. This will occur at building sites, water storage tanks and other systems needed for the

entirety of the aquaculture center. At the site the following facilities will be needed:



•



Freshwater Hatchery



•



Marine Hatchery



•



Seaweed cultivation



•



Boiler



•



Administration building



•



Aquaponics building



•



Freshwater microalgae



•



Water holding tanks (four total, two salt water two freshwater)



•



Abalone or oyster cultivation area



•



Solid waste disposal



•



Parking lot



In phase four of construction, a majority of the 19 acres will be capped with cement so that

facilities listed above may be built atop. This should decrease the percolation of water through

the site and therefore decrease contaminants from the brownfield from entering the surrounding

waterways. These actions are dependent on the level of contamination found at the site. There

are many other preferable methods of remediation for brownfields depending on contamination

type and extent. It is also suggested that a bioremediation pond is made on site for the water

runoff from the cement, or the current wastewater percolation pond found offsite is used. This

would reduce many of the chemicals and metals produced by car traffic. The suggested treatment

types are biological.



o



Microbiological remediation (good for hydrocarbons, pesticides, and PCB)



o



Phytoremediation (good for metals)



o



Fungal remediation (hydrocarbons)



The fourth phase of construction will be the facility structures. In an attempt to utilize

local resources, while stimulating local economies, and subsequently reducing greenhouse gas

emissions correlated to vehicle use, raw construction materials will be sourced from local lumber

facilities and aqauponic component features will be sourced from local distributors. All of this

construction will be done during the summer months to decrease the amount of rain that has a

potential to spread contaminants mainly with concern on the movement of soil leading to the

release of contaminants.

After the construction phase of the facility, the primary inputs to the system will be

energy for heat, water both salt and fresh, fertilizer for growth of food (micro and macro algae as

well as plants), and fry for fish cultivation. To reduce required energy inputs based in fossil fuel

grid ties, the marine hatchery, freshwater hatchery, seaweed cultivation, microalgae cultivation,

and aquaponic site will all be green houses to decrease the demand for heating and light.

The Aquaculture Innovation facility will have the capacity to output 20 million gallons

daily of fresh water. It is suggested that this water will not be nutrient rich due to

photosynthesizers using it. The heated output water will be a problem of interest because heated

water normally can carry more dissolved solutes as well as increasing proliferation of microalgae

outside the facility. This outcome ultimately depends on the remediation methods of water

facilities that receive the wastewater. The salt-water output of 30-60 million gallons daily will be

less substantial in required energy input due to the nature of saltwater organisms, which



generally prefer the temperature of input water. The main saltwater concern will be the output of

nutrients.

This facility will be able to investigate mainly aquaponics in the sense of freshwater. In

the aquaponic center lettuce and other veggies will be grown from fish excrement that is nitrogen

rich. The saltwater facilities cannot be appropriated for the cultivation of vegetables because of

the salt. The freshwater fish grown in the hatchery will be feed by the microalgae. These

microalgae have also shown the potential to replace ethanol from corn as a biodiesel and have

been effective in bioremediation in wastewater and in general contaminated water. These

products could potentially heat the facility in the future. The fish and vegetables will be used for

direct sale. The macroalgae are used to feed the abalone. The same space for abalone could be

used for oyster culturing which currently has to be imported for our current oyster production. In

this case, saltwater microalgae would be produced instead of macroalgae to feed the filter feeder.

The production of microalgae, macroalage, abalone, fry, spat (young oysters), and

vegetables are stimulating avenues that will create jobs within Humboldt County as well as

simultaneously assisting preexisting mariculture industries. These applications are vertical

integrations in a business perspective as well as food webs within an ecosystem’s scope. The

need for the Aquaculture Innovation Center is reflected in the region’s economic redevelopment.

By using the ecosystem services of Humboldt Bay and the Pacific Ocean, the Aquaculture

Innovation Center will demonstrate how to harness the regions existing resources, mariculture

industry knowledge, the research foundation of Humboldt State University students, and the

renewal and renovation of the town of Samoa. The project stands to produce an educational,

environmental, and socioeconomic demonstration of sustainable resource exchange.



2-2 Purpose and Need

The Aquaculture Innovation center will provide many opportunities for Humboldt

County, both economic and educational. Humboldt County’s natural resources have always been

a huge economic driver and focus. The fishing and timber community is a thriving part of

Humboldt County’s heritage and those industries still play a big part in the economy. However,

recent years have seen a decline in timber harvest, with the closing of many timber processing

plants and pulp mills around the area. The Aquaculture Innovation Center can help preserve and

utilize Humboldt’s natural resources by tapping into a relatively new market and making use of

what it already has available.

Aquaculture is a growing industry that is suitable for California’s coast. Aquaculture has

been an active industry in California since the 1850’s, with the first facilities being developed for

oyster production. The industry has declined since and today much of California’s oysters

originate from hatcheries from Washington and Oregon. To date, The Department of Fish and

Game list only 55 registered aquaculturists in California. This is a relatively small amount

considering the size of the state and the resources available on the Pacific west coast. The

proposed Innovation center can set a great example for aquaculture in California as well as

providing a good source for locally grown oysters in Humboldt County.

Humboldt County is well known for its oyster production. Oysters produced in Humboldt

Bay are distributed to buyers up and down the coast, from Seattle to San Diego. The Innovation

Center can provide a great opportunity for people wanting to start a business in oyster production

by providing an established, functioning facility that has already gone through all the lengthy

federal and state permitting requirements needed to conduct aquaculture in California.



The Aquaculture Innovation Center can also provide great educational opportunities for

the area. It aims to connect with Humboldt State University, a California State university well

known for its wildlife and environmental science programs. The Aquaculture Innovation Center

will provide a great demonstration tool for students learning about aquaculture and aquaponic

systems. It can also be a great asset for members of the community and anyone who wishes to

learn more about aquaculture systems. It can provide a good example of a well-functioning,

localized aquaculture facility.

The Aquaculture center will bring needed jobs and economic growth to Humboldt

County in general as well as the town of Samoa, in which the center is being built. According to

2010 Census data, 17.8% of Humboldt County is below the poverty level, which is significantly

higher than the national average of 13.8%. The unemployment rate is also lower than the

national average (10.4% compared to 7.8% national). Construction of the proposed facility can

help stimulate the economy by bringing new jobs to the area. Samoa is currently going through

major redevelopment and renovations, including building new residential areas, upgrading its

utilities systems, and creating new industry opportunities. The town’s updated master plan

includes several areas for potential industrial development. The plan also states that there is a

growing demand for “light industrial areas.” The Aquaculture center would be a perfect

opportunity for Samoa to foster new business and create great opportunities for local job

development.



2-3 Scoping Considerations and Permits Required

Permits Required

Agency



Required Permit



Reason for Permit



California Department of

Public Health



Comply with Health and Safety Code

Section 112150-112280



Food Safety



California Coastal Commission



Coastal Development Permit

Application



Redevelopment on the coast requires

special consideration



Humboldt Bay Harbor &amp;

Conservation District



Development Regulation



Redevelopment on the coast requires

special consideration



Environmental Protection

Agency



National Pollution Discharge

Elimination System



Required under Clean Water Act



CA Department of Fish and

Game



Aquaculture Registration Application



Aquaculturists are required to register

in the state of CA



Collaborative Agencies

The following agencies should be consulted in the scoping process of the project:

Agency



Reason for involvement



Humboldt County



Lead Agency



California Coastal Commission



Co-operating agency



Humboldt Bay Harbor &amp; Conservation District



Co-operating agency



National Oceanic and Atmospheric Administration



Need to be consulted due to inflow/outflow pipes to ocean



US Army corps of Engineers



Need to be consulted due to inflow/outflow pipes to ocean



US Fish and Wildlife Service



Possible impacts to fish and wildlife



CA Department of Fish and Game



Possible impacts to fish and wildlife



Tribes

Wiyot tribe: They own Indian Island, which sits between Woodley Island and Samoa Peninsula.

Indian Island is culturally and religiously significant to the tribe and they should be consulted to

insure the project does not interfere.

Non-Governmental Organizations (NGO’s)

The following groups may have interest in the proposed project for varying reasons and therefore

should be included in the scoping process:



NGO



Reason for Involvement



Surfrider Foundation



Members use the ocean near the discharge pipe for recreational purposes, they

filed suit against the Pulp Mill in 1989.



People Against the Samoa Pulp



They were very opposed to previous use of the Mill.



Mill

Agriculture and Land-Based



Provides educational and business opportunities for farm workers and limited-



Training Association (ALBA)



resource farmers to advance economic viability, social equity, and ecological

land management



Humboldt Baykeeper



Mission is to safeguard coastal resources



California Coastkeeper



Mission is to safeguard California’s waters



Alliance

DanCo



Involved in the development as stated in Samoa’s Master Plan



Pacific Coast Federation of



Involved in commercial fisheries on the west coast



Fishermen’s Association



Public Participation

Community members from Samoa, Manila, Arcata and Eureka as well as Humboldt State

University Students and Faculty will be encouraged to provide input prior to construction.

Outreach can be accomplished by holding public meetings and making sure the project is

covered in the local newspapers. A brief summary of the project can be sent to all NGO’s to

feature on their newsletters, email lists, and websites to allow maximum amount of coverage and

outreach of all possible stakeholder.



2-4 Proposed Action and Alternatives

Alternative 1

Aquaculture Innovation Project located at the former Pulp Mill



Proposed Alternative

The proposed site for the Aquaculture Innovation center is the 19-acre plot of land north

of the Samoa Recycling Center in Samoa, Ca. This site’s proximity to the closed Samoa Pulp

Mill will provide the possibility to utilize the pulp mill’s inflow/outflow pipe, which extends

about 1 mile into the ocean. A few wetlands were found within the project footprint, but they

aren’t large enough to require mitigation if they are disturbed by the project. The project

footprint is located on a brownfield site. Cleaning the brownfield and constructing a connection

pipe to the pulp mill’s inflow/outflow pipe would cause some environmental impacts to soils, but

the net result would be an improvement in the environmental health of the affected area. The

aesthetics of the area would likely be improved by the construction of an aquaculture center. As

is the property only contains dry patches of coastal scrub, mounds of cement, dirt roads and it is

located in a barren, uninhabited section of the peninsula. Construction of the Aquaculture

Innovation Center would require the installation of new wastewater facilities, but the resulting

impacts would not greatly exceed the impacts of the brownfield cleanup. The Aquaculture

Innovation center would fill a need for more consumers of Samoa’s sewage and wastewater

system, which has been an issue since the closure of the pulp mill. The center would also fill a

need for a freshwater consumer. Humboldt County will lose its water rights if it cannot find a

suitable use for them. The center would use the water that the pulp mill formerly utilized, and

because of its proximity to the pulp mill little construction will be required to connect the

freshwater pipeline to the aquaculture center.



Figure 2.1 Ariel View of Former Pulp Mill



Alternative 1

Alternative 1 is the construction of the Aquaculture Innovation Center within the Samoa

Pulp Mill’s 80-acre parcel of land. The pulp mill already has many of the necessary facilities on

site as well as pipelines to freshwater and saltwater. The use of existing boilers and other water

and wastewater treatment facilities would eliminate the need to construct new water treatment

facilities reducing environmental impacts in section XVII of CEQA’s checklist. There are many

hazardous wastes on the pulp mill site, and its early closure increases the likelihood of extensive

hazardous chemicals left on the site. A thorough cleanup of the area would be required before

food cultivation could start. Alternative 1 would be much cheaper than the proposed alternative,

because many of the facilities required for aquaculture already exist on the pulp mill site.



Utilization of those facilities would reduce construction impacts, materials used, and embedded

energy consumption from those materials. The need for multiple pipeline connections would also

be eliminated. However, the current owners of the pulp mill are not considering selling the

property at this time making it an infeasible alternative.



No Action Alternative

The no action alternative would be leaving the plot of land by the recycling center and the pulp

mill unchanged. The Aquaculture Innovation Center would not be constructed. This alternative

would leave the area’s soils unaltered, but the site would remain a brownfield. Samoa’s Master

Plan suggests that the area will be developed, and the Aquaculture Innovation Center would be a

relatively environmentally friendly project that would prevent the opportunity for a less

beneficial project to be constructed in its place.



Section 3 Environmental Setting, Impacts &amp; Mitigation

3-1 Resource Category: Greenhouse Gases

Stephanie Calderon Category #1

Environmental Setting and Affected Area!

The proposed site for Aquaculture Innovation Center (AIC) is located adjacent to the

Fairhaven Business Park, within a parcel that is designated for the Coastal Dependent Industrial

zone, located on the Samoa peninsula. The directly affected area of the greater Samoa peninsula

is set for redevelopment on behalf of the proposed master plan and the local development agency,

DanCo Development. The Samoa community is rooted in historic shipping, fishing, and timber

industry set alongside a number of natural reserves. The challenge of the redevelopment of the

Samoa community calls for the restructuring and diversification of Samoa’s economy.!



In addition there are a number of industrial sites that are adjacent to the AIC, the former Samoa

Pulp Mill, the Samoa Dunes, Freshwater Tissue Pulp Mill, the Samoa town site, and the

Redwood Marine Terminal. !

The Humboldt County General Plan states that there are four regions with high levels of

greenhouse gas emissions and poor air quality. The DG Fairhaven Power Company and the

Evergreen Pulp Company are two of the four areas states above. The current state of

environment correlated to greenhouse gas standards in the North Coast Air Basin can be views in

figure 1.1. In 2008 after the passing of AB32 by California’s governor, the Redwood Coast

Energy Authority (RCEA) was assigned with the task collecting air pollutant and greenhouse gas

data for the North Coast Basin. The North Coast Basin is made up of Humboldt, Mendocino, Del

Norte, Trinity counties, and northern Sonoma County.

Year



1990



2003



2004



2005



2006



113,269.60



126,030.70



104,661.10



100,532.20



101,794.60



142,355.50



140,688.10



118,714.10



118,461.10



128,404.80



817,364.30



236,365.20



168,817.50



378,084.30



272,233.60



641,049.10



623,948.50



646,515.70



643,689.40



711,963.10



40,965.60



13,357.70



13,967.10



14,412.80



14,558.90



66,528.30



84,013.80



77,927.60



81,162.60



81,037.90



Residential

eCO2 (tons)

Commercial

eCO2 (tons)

Industrial

eCO2 (tons)

Transportation

eCO2 (tons)

Waste

eCO2 (tons)

Other

eCO2 (tons)

Total

eCO2 (tons)



1,821,532.40



1,224,404.10



1,130,603.10



1,336,333.40



1,309,993.00



Figure 3.1 County of Humboldt Community Greenhouse Gas (Co2) Emissions Time Series

Report!



Impact Analysis

Criteria!

A number of policies have been adopted and implemented on behalf of local, state, and

federal agencies to curb greenhouse gases and set forth in the creation of future sustainable

developments in the residential and industrial sectors. The passing of the Clean Air Act in 1988,

appointed the U.S. Environmental Protection Agency to write policy and regulate state and local

agencies to control pollutants in ambient air as well as curb greenhouse gases. On a state level,

the passing of Senate Bill 375 appointed the California Air Resources Board to create

greenhouse gas emission targets. With the passing of the Senate Bill 375 and Assembly Bill 32

(AB 32) state legislation and development plans have incorporated goals to reduce gas emissions

back to 1990 levels by the year 2020. In addition, Senate Bill 97 requires lead agencies to

include CEQA review greenhouse gas contributions of a project on a global climate change scale.

The City of Humboldt General Plan Update Natural Resources and Hazards section

outlines the Climate Action Plan determined by the Humboldt County Board Supervisors. The

local agency assigned the task of Greenhouse Gas reporting and origin identification is the North

Coast Unified Air Quality Management District (NCUAQMD) as well as the North Coast Air

Basin. Additionally, the state agency appointed to greenhouse gas budgets and regulations is the

California Environmental Protection Agency, the State Air Resource Board, and the California

Energy Commission. !

Impacts of Proposed Project!

The Aquaculture Innovation Center is projected to produce most of its greenhouse gases

through transportation related activities and energy inputs required to run the facility. Direct

emissions of can be correlated to vehicle use during construction phases as well as long-term



operational phases. “The U.S. EPA has developed an approximate emission factor of 1.2 tons per

acre per month of activity for construction-related emissions of total suspended particulates. This

factor assumes a moderate activity level, moderate silt content in soils being disturbed, and a

semi-arid climate” (EPA. 2007). The phase of construction on the 14-acre parcel will last 3

months and take place during the summer season. Based on the previously stated measure, an

estimated 50.4 tons of COs will be produced in the construction phase on the Aquaculture

Innovation Center. Indirect greenhouse gas emissions can be connected to the treatment of

wastewater produced from operational activities as well as energy inputs needed during

construction phases and long term operation phases.

Goals to reduce greenhouse gases and improve air quality are have been determined by

both state and federal standards. The primary greenhouse gases recognized by state agencies and

federal agencies are carbon dioxide, methane, nitrous oxide, water vapor and ozone, which are

directly correlated to human activity such as transportation, industry, and energy use. According

to the California Energy Commission (CEC), in 2004 “California produced 500 million gross

metric tons of carbon dioxide- equivalent GHG emissions.” The CEC has estimated that

transportation is the leading producers of GHG as 38 percent, followed by electricity generation

producing 23 percent of greenhouse gases recorded in the state’s atmosphere. According to the

CEC, California is the second largest greenhouse gas emitter in the United States and its places

as the fifteenth largest emitter on a global scale. The Air Resources Board projects that

acceptable carbon dioxide levels in the atmosphere do not exceed 427 million metric tons. The

Redwood Coast Energy Authority, one of the collaborative agencies collection greenhouse gas

data reports that the North Coast Air Basin district has not exceeded the federal annual standard

for particulate matter during the last five-year period.!



Parameter!



Value!



Number of violation years between 1995 and 2001!



Ozone Exposure!

(1-hour state standard)!



0.09 ppm!



5!



Ozone exposure!

(8-hour federal standard)!



0.08 ppm!



5!



Ozone Exposure!

(1-hour federal standard)!



0.12 ppm!



1!



Carbon Monoxide!

(Federal and state standards)!



9 ppm!



0!



PM-10!

(State standard)!



50 ppm!



5!



PM-10!

(Federal standard)!



150 ppm!



0!



!



Figure 3.2 Federal and state air quality standards and number of violations between 1995 and 2001

reported by the Humboldt County Planning Commission in 2010.!

!

Further analysis of the greenhouse gas emissions generated from the transportation of

young oysters will be conducted. The largest mariculture industry is the oyster farming that

cultivate from Humboldt Bay. Currently young oysters, also known as spats, are shipped in from

distant sources. The Aquaculture Innovation Center plans to cultivate spats to supply the local

oyster industry. This will result in the reduction of shipping costs as well as emissions produced

from travel. Additionally, comparatives studies should be conducted to determine if land-based

cultivation of algae and fish production produces less emission than historical mission levels

generated by fishing fleets that wild harvest similar products.

Determination of Impact!

The two main causes of Greenhouse gas emissions have been determined to be impacts

that are less than significant with the incorporation of mitigation measures into the project

design. The second determination of impact is that the Aquaculture Innovation Center will stand

to generate a less than significant impact of greenhouse gas emissions.



Mitigation and Minimization Measures

Significant Greenhouse Gas Emissions associated with aquaculture operational logistics

correlate to the machinery needed to run a number of structures involved with regulating water

temperature, filtration, and circulation. The use of renewable resource energy such as solar may

reduce the level of energy inputs sourced from fossil fuel grid ties. The largest energy use will be

required for the onsite broiler, freshwater recirculation tanks, and the greenhouse. There are a

number of measures that can be taken to ensure that at least half of the energy requirements

needed for the overall sum of operational structures. These energy requirements may be

harnessed from renewable energy sources and furthermore energy system can be provided by

local contract to solar companies, aquaculture businesses, and greenhouse suppliers in the area. !

The highest direct energy inputs requirements will be for the warm water low-salinity

recirculating systems used in the freshwater tanks. Based on the findings in Evaluation of AirLift Pump Capabilities for Water Delivery, Aeration, and Degasification for Application to

Recirculating Aquaculture Systems, an article written in 1998, the average energy input for a

series arrangement of five units of air pumps and screens that is capable of supplying 250 gallons

of water per minute, requires 7.75kW per day. According to Green Builder Magazine, the

recirculating systems would require a series 7.75 kW solar array (33 panels) and a PVI 7500 grid

tie inverter.

Additionally, operational components that require heating and insulation, such as the

aquaponic system, will be located within greenhouses that are advantageously placed to receive

maximum amount of solar radiation. The greenhouses appropriated to grow food in conjunction

with fish cultivation will be set up with a series of LED lights to ensure plants receive ample



amounts of sun to photosynthesize during the darker winter months. The use of LED lights will

lessen the required energy inputs.

The emissions produced during the construction phases of the Aquaculture Innovation

Center can be reduced through a number of minimization methods. In order to reduce emissions

(particulates) created from the movement of soil, construction sites should be watered down

twice a day. The mitigation measure of referencing alternatives of concrete mixture to cap the

brownfield portion of the site is also suggested. !



3-2 Resource Category: Transportation

Stephanie Calderon Category #2

Environmental Setting/Affected Environment

The site of the Aquaculture Innovation Center is located on the Samoa Peninsula in

Humboldt County, California. The site sits adjacent to the Fairhaven Business Park, within a

parcel that is designated Coastal Dependent Industrial zone by the City of Samoa (Humboldt

County Community Development Services Department. 2006). Additionally there are a number

of industrial sites that are adjacent to the Aquaculture Innovation Site the Samoa town site,

Freshwater Tissue Pulp Mill, the Samoa Dunes, the former Samoa Pulp Mill, and the Redwood

Marine Terminal. Samoa California was rapidly developed at the end of the nineteenth century

by a burgeoning timber and shipping industry.



Figure 3.4 The Aquaculture footprint is located on the Samoa Peninsula within the former site of

the Samoa Recycling Center.

!



Stemming from historical appropriation of the area, Samoa has a two-lane road running 9

miles long set between the bay and ocean and serves as its main access point to local and

commercial traffic. “Highway 255 provides direct access to industrial operations on the Samoa

Peninsula and the communities of Samoa, Fairhaven, and Manila, all of which are located on the

Samoa Peninsula, with the entire combined area located within Greater Eureka. Completion of

the Samoa Bridge and the creation and designation of Highway 255, completed a circle around

Arcata Bay by connecting to the New Navy Base Road (a portion now designated as 255), along

the peninsula, connecting Samoa to the Eureka shore of the bay.” (Department of Transportation,

2000).

DanCo, a developer and the City of Samoa have incorporated a redevelopment project

within the city’s master plan (Humboldt County Community Development Services Department,



2006). The challenge of the redevelopment of the Samoa community calls for the restructuring

and diversification of Samoa’s current economy. Considering the area was founded on historic

fishing, timber, and shipping industry set alongside a number of natural reserves, any

redevelopment could potentially affect sensitive dunes, riparian areas, and the vegetative and

wildlife species that are endemic to the area. The town of Samoa and its collaborative developers

DanCo, have weighted great importance of the minimization of negative impacts to the

surrounding natural landscapes, roads for public transport, and Samoa neighborhoods.

Impact Analysis

Criteria

The Aquaculture Innovation Center is set to follow the adopted thresholds determined in

the Samoa master plan for redevelopment. Within the master plan there is mention of Level of

Service designations for the highway as well as aesthetic implications of additional parking areas

in the industrial zones of the peninsula. The

9-mile stretch of the Samoa highway 255 has been designated by Caltrans as an Urban Minor

Arterial. The U.S. Department of Transportation Federal Highway Administration defines an

Urban Minor Arterial as a system that “interconnects with and augments the urban principal

arterial system and provides service to trips of moderate length at a somewhat lower level of

travel mobility than principal arterials” (U.S. Department of Transportation, 2000).

The Samoa master plan states the needed implementation of improvement plans for the

main Samoa road as well as roads leading into commercial areas. In the recent months, the

Samoa Highway has undergone improvements funded on behalf of the Department of

Transportation. These improvements were approved after evaluation of the level of service

(LOS) of the Samoa highway 255. Caltrans released a report analyzing the LOS of the Samoa



highway 255. The report states that the recommended determination of the route 255 is Level of

Service E.

The LOS is analyzed by a number of methodologies. “A daily LOS is a generalized

approach, where the volume-to-capacity ratio is calculated from a theoretical daily roadway

capacity based on the number of lanes and “capacity class”. This approach is used where the

road features are generally uniform over an extended distance. The daily LOS may not account

for peak hour delays that occur resulting from extended queuing at closely spaced intersections

or at high-demand turn movements”(FEHR &amp; PEERS, 2008).

Level of Service



Driver’s Perception



A/B



LOS A / B are characterized by light congestion. Motorists are generally able to maintain

desired speeds on two and four lane roads and make lane changes on four lane roads.

Motorists are still able to pass through traffic-controlled intersections in one green phase.

Stop-controlled approach motorists begin to notice absence of available gaps.

LOS C represents moderate traffic congestion. Average vehicle speeds continue to be near

the motorist’s desired speed for two and four lane roads. Lane change maneuvers on four

lane roads increase to maintain desired speed. Turning traffic and slow vehicles begin to have

an adverse impact on traffic flows. Occasionally, motorists do not clear the intersection on

the first green phase.

LOS D is characterized by congestion with average vehicle speeds decreasing below the

motorist’s desired level for two and four lane roads. Lane change maneuvers on four lane

roads are difficult to make and adversely affect traffic flow like turning traffic and slow

vehicles. Multiple cars must wait through more than one green phase at a traffic signal. Stopcontrolled approach motorists experience queuing due to a reduction in available gaps.

LOS E is the lowest grade possible without stop-and-go operations. Driving speeds are

substantially reduced and brief periods of stop-and-go conditions can occur on two and four

lane roads and lane changes are minimal. At signalized intersections, long vehicle queues can

form waiting to be served by the signal’s green phase. Insufficient gaps on the major streets

cause extensive queuing on the stop-controlled approaches.

LOS F represents stop-and-go conditions for two and four lane roads. Traffic flow is

constrained and lane changes minimal. Drivers at signalized intersections may wait several

green phases prior to being served. Motorists on stop-controlled approaches experience

insufficient gaps of suitable size to cross safely through a major traffic stream.



C



D



E



F



Figure 3.5 Fehr &amp; Peers and Highway Capacity Manual, Transportation Research Board (2000).



Impacts of Proposed Project

Considerations of potential impacts have been incorporated into the Samoa master plan and



all satellite projects branching from the redevelopment. Direct impacts that may result from the

Aquaculture Innovation Center are minimal increases in traffic volume on the Samoa Highway

255, the need for a parking lot on the facility site, aesthetics of the parking lot, and the potential

run off created by vehicles onsite. Indirect impacts stemming from the Aquaculture Innovation

Center are potential Green House Gases emitted through the transport of the facility’s

employees.

The Aquaculture facility site requires an area for employee and visitor parking which can

accommodate up to 60 vehicles. The nature of the facility is both a for-profit business as well as

an educational demonstration to the surrounding area, including Humboldt State University.

Parking will pose two impacts, aesthetics to the affected area and runoff. Run off created from

vehicles poses a potential impact to adjacent water bodies and soils. “Paved parking lots are

typically designed to collect and concentrate large areas of storm water runoff, which can impact

a receiving streams hydrography as well as water quality. Paved parking lots can generate heat,

raising the surrounding areas air temperature and the temperature of the first flush of storm

water, creating significant ecological impacts” (Center for Land Use Education and Research,

2010).

According to the Samoa master plan, “all large, open parking lots should be adequately

landscaped and screened from view to the maximum extent possible” (Humboldt County

Community Development Services Department, 2006). The screening of the parking lot with

trees along its perimeter will positively affect the aesthetics of the industrial area as well as the

on looking traffic traveling on the highway 255. Additionally the trees serve as a carbon sink for

Green House Gases that reduce emissions that are produced through vehicles during transport.

Since the redevelopment plan is being implemented by the DanCo agency, there are consistent



aesthetic features that are being implemented into residential, commercial, and industrial design.

Buffer zones between street views and entrances to industrial areas are the main design feature

that will create and overall unified character along the highway 255 corridor.

Determination of Impacts

Transportation impacts created from the Aquaculture Innovation Center have been

determined to be less than significant with the incorporation of mitigation measures into the

project design. The second determination of impact is that the Aquaculture Innovation Center

will stand to generate a less than significant impact on transportation throughout the Samoa

area.

Mitigation

The initial amount of employees for the startup of the industrial site may not render

significant impacts. However, based on the projected number of potential employees, originally

set as 40, as well as the potential collaboration of HSU students, it is a necessary step to

addressing the increase flux in transport on the two-lane Samoa highway. The transportation of

employees to and from the business can be managed through a variety of programs. Incentivizing

the use of the region’s Redwood Transit System by allowing ridership access through discounted

rates. The consideration of pick up shuttles (carpool) on behalf of the company may be another

incentive for employees to reduce travel costs and travel time. Additionally, the Aquaculture

Innovation Center should consider becoming an active stakeholder in the development of nonvehicle transportation and access along the Samoa highway 255.

Run off from vehicles is another impact that can be addressed through mitigation. The

area within the site projected as a parking lot should be paved over with pervious material that

will absorb or retain run off as opposed to allowing the potential hazardous materials to collect



and run off into adjacent water bodies and sensitive plant communities. If pervious cover build is

not considered, alternatives such as an “impervious cover build out analysis” should be included

in the design plans of the Aquaculture Center parking lot. The “impervious cover build out

analysis” indicates “the location and amount of imperviousness that will be generated if the

community develops according to present zoning. (Center for Land Use Education and Research,

2007). With this information, an agency can make recommendations regarding the location, size,

and design of future parking facilities. The analysis helps emphasize the parking area’s potential

environmental impact.



3-3 Resource Category: Air Quality

Dominick Triola Category #1

Environmental Setting/Affected Environment

The proposed aquaculture site is near an old pulp mill, which used to be a significant

source of air pollution. There have been many complaints and lawsuits against the air pollution

emitted from the pulp mill, but its permanent closure on September 28, 2010 has lessened the

concentration of pollutants in Samoa’s air. Humboldt County is “in attainment” of all state and

federal ambient air quality standards except for California’s 24-hour PM!" (particulate matter 10

microns in size or smaller, or respirable particulate matter) standard, which sets the limit of

PM!" to no more than 50 µg/m! in 24 hours. (NCUAQMD) The North Coast Unified Air Quality

Management District measures particulate matter in Eureka, and has found that PM levels are

falling in Humboldt County. In Humboldt County the largest contributors of air pollution are the

Fairhaven Power Company, Simpson Timber Company, Louisiana Pacific Corp., and Pacific

Lumber Company. The Fairhaven Power Company and the Louisiana Pacific Corp. are both

located in Samoa and emit 51.5 and 144.6 tons of carbon per year respectively as shown by the



table below. The table also shows that the Fairhaven Power Company emits 136.9 tons of NOX

(Oxides of nitrogen) per year, and the Louisiana Pacific Corp. emits 391.9 tons NOX/year.

(Humboldt County)



Figure 3.6 Humboldt County Master Plan, 2006

Impact Analysis

Criteria

The following table is taken from the Guide to the CEQA Initial Study Checklist and shows the

Air Pollution Control District’s Significance Thresholds. The units are in Lbs./day.



Pollutant

Oxides of Nitrogen

Volatile Organic Compounds

Respirable Particulate Matter

Fine Particulate Matter

Sulfur Dioxide

Carbon Monoxide



Construction

100

85

170

60

170

575



Operation

65

65

170

60

170

575



Lead



2

2

Figure 3.7 Perea, 2010



Impact Analysis

Most of the air pollution will occur during the construction phase of the project. The

engines of large machinery and diesel engines will emit oxides of nitrogen, and particulate

matter. Soil disturbance will emit particulate matter in the form of fine dust particles. Reactive

organic compounds will be released from paving activity and architectural coatings. Pollution

per day could be substantial from construction, but maintaining and running the aquaculture farm

will not have a significant direct effect on air quality. (Sacramento Metropolitan 2009)

If balance is maintained by aquatic life and terrestrial plant life, then no significant

amounts of pollutants will be emitted. The only effects that aquaculture will have on air quality

will be indirect effects from the use of fossil fuel based energy and local effects from minor

quantities of pollutants. The primary pollutants from continued use of aquaculture are Carbon

Monoxide (CO) and particulate matter. These amounts are small and insignificant when

dispersed into the atmosphere. Small amounts of ozone will be created externally when biproducts of aquaculture react with sunlight. (Hawaii Oceanic Technology)

No new pollutants will be introduced to the area. The only potentially significant

change in air pollution due to the continued use of aquaculture in Samoa would be more PM!"

from an increase in traffic. Samoa’s roads are paved, and the cap for the brownfield cleanup will



secure most dangerous particulate matter, so emissions from vehicle combustion will be the

greatest source of air pollutants like PM!", CO, and NOX. (Hawaii Oceanic Technology) The

amount of new vehicles required will not put the aquaculture facility over the threshold of

significance, and each vehicle will have the necessary California Air Resources Board permits.

(Air Resources Board 2001)

Determination of Impact

Potentially

Significant

Impact



Less Than

Significant with

Mitigation

Incorporated



Less Than

Significant

Impact



No Impact



AIR QUALITY -- Where available, the

significance criteria established by the

applicable air quality management or air

pollution control district may be relied upon

to make the following determinations.

Would the project:

a) Conflict with or obstruct implementation

of the applicable air quality plan?

b) Violate any air quality standard or

contribute substantially to an existing or

projected air quality violation?

c) Result in a cumulatively considerable net

increase of any criteria pollutant for which

the project region is non-attainment under

an applicable federal or state ambient air

quality standard (including releasing

emissions, which exceed quantitative

thresholds for ozone precursors)?

d) Expose sensitive receptors to substantial

pollutant concentrations?

e) Create objectionable odors affecting a

substantial number of people?



!

!



!



!

!



Mitigation Measures

To ensure that significant levels of pollution are not exceeded construction will be

planned to keep oxides of nitrogen levels below 100Lbs/day, respirable particulate matter below

170Lbs/day, volatile organic compounds below 85Lbs/day, sulfur dioxide below 170Lbs/day,

carbon monoxide below 575Lbs/day, and lead below 2Lbs/day. A policy of not leaving any



vehicles idling for more than five minutes will also be set in place. All buildings will be coated

with zero-volatile organic compounds coatings. To lessen the indirect effects of energy

consumption solar heating and/or solar panels will be installed to buildings, and buildings and

roofs will be constructed to maximize potential exposure to the sun. A greenhouse will be built

for fish and vegetable culture to further reduce the businesses reliance on fossil fuels.



3-4 Resource Category: Utilities and Service Systems

Dominick Triola Category #2

Environmental Setting/Affected Environment

The proposed aquaculture site is near an old pulp mill, which used to have a significant

outflow of pollutants into the ocean. A new aquaculture facility would require the construction of

storm water drainage facilities and a wastewater disposal method. The pulp mill used to use an

inflow and outflow pipe that extends about a mile into the ocean, and the pipe is no longer being

used, since the mill closed on September 28, 2010. This inflow/outflow pipe could be reused for

the Aquaculture Innovation Center if it is connected to the proposed aquaculture facility. The

600 meter connection pipe would be constructed underground.

Humboldt County has water rights for 75 million gal/day (City of Eureka, 2008). A large

portion of that used to be used for the pulp mill, but could now be used for the Aquaculture

Innovation Center. This would require connection to the existing freshwater inflow pipe that the

pulp mill used. The 50-100 meter freshwater connection pipe will be constructed underground. It

is estimated that a new aquaculture facility would output 20 million gallons of fresh water per

day.

Humboldt Bay Municipal Water District’s Urban Water Management Plan states that the

protection of its water rights is one of its three goals. The plan also considers local commercial,



industrial, or agricultural uses for the water as suitable options to maintain the water rights (City

of Eureka, 2005).

Impact Analysis

Criteria

1. The project must not exceed the wastewater treatment requirements of the Regional Water

Quality Control Board.

2. The project must not cause significant environmental effects due to the construction of new

water or wastewater treatment facilities.

3. The project must not cause significant environmental effects due to the construction of new

storm water drainage facilities

4. The project must consider if existing water supplies and entitlements will be sufficient.

5. The project’s wastewater must not exceed the capacity of the wastewater treatment provider.

6. The project’s solid waste must not exceed the maximum permitted solid waste capacity of an

available landfill.

7. The project must comply with local, federal, and state statutes and regulations regarding solid

waste.

Impacts of Proposed Project

The Aquaculture Innovation Center will use the available water rights to maximize the

general benefit of the water. The center will provide clean and efficient food production for a

community that would benefit greatly from a new educational business. This satisfies statute

100. of California’s Water Rights Law (Hoppin, 2011). It also helps achieve the goals of

Humboldt Bay Municipal Water District’s Urban Water Management Plan (City of Eureka,

2005).



There will be a discharge of wastewater outside of the community’s sewage system,

and therefore this project may have a significant impact due to wastewater discharge. However,

the waste will be diluted in the ocean, and no significant impact is expected from the waste of an

aquaculture facility (Wilson 2012). The greatest concerns would be the increases in temperature

required to cultivate freshwater organisms and the addition of nutrients. Warmer water promotes

the absorption of solutes. The salt water will remain at a similar temperature to ocean

temperature. Additional nutrients will be minimized due to the ability of the photosynthesizers to

absorb them. The facility will be as self-sustained as possible by use of aquaponics, and if

additional fertilizers are necessary only natural organic fertilizers will be used.

The project will require the construction of new wastewater sewage and treatment

facilities, which may have an impact on the environment. They should not however cause

additional significant alterations to the land that the brownfield cleanup would not already cause.

The project will also require the construction of new storm water drainage facilities, but it will

not have a significant impact, because active and passive rainwater catchment systems will be

implemented. The water will then be treated or disposed of through the wastewater facilities.

The project would utilize the existing water rights that the county has. The pulp mill used

to use enough water to maintain the water rights, but since its closure there has been a need for a

new water consumer. This project will utilize the water and maintain the community’s existing

water rights.

Humboldt Bay Municipal Water District has had trouble finding customers for

wastewater treatment since the closure of the pulp mill. There is available space in Samoa’s

sewage system and the new aquaculture center would fill the need for continued use of the

sewage system, which will also help Samoa develop further and fulfill its master plan (Turner).



The Aquaculture Innovation Center’s solid waste will be disposed of at Anderson

Landfill. If the Aquaculture Innovation Center produced 20 tons of solid waste per day that

would only represent about 2 percent of the landfill’s maximum permitted daily capacity.

Therefore, it is highly unlikely that the aquaculture facility would not be able to find a solid

waste disposal site that could accommodate its solid waste requirements (City of Eureka, 2008).

California’s AB 939 law has required that local jurisdictions meet a solid waste

diversion rate of 50% since January of 2000 (United States, 1997). The Aquaculture Innovation

Center will comply with that requirement by maximizing the amount of recyclable materials

used. Proper recycling bins will be placed next to every trash bin on site, and biodegradable

materials will be used when possible.

Determination of Impact

Potentially

Significant

Impact



Less Than

Significant

with Mitigation

Incorporated



Less Than

Significant

Impact



No Impact



UTILITIES AND SERVICE SYSTEMS -Would the project:

a)

Exceed

wastewater

treatment

requirements of the applicable Regional

Water Quality Control Board?

b) Require or result in the construction of

new water or wastewater treatment

facilities or expansion of existing facilities,

the construction of which could cause

significant environmental effects?

c) Require or result in the construction of

new storm water drainage facilities or

expansion of existing facilities, the

construction of which could cause

significant environmental effects?

d) Have sufficient water supplies available

to serve the project from existing

entitlements and resources, or are new or

expanded entitlements needed?



!



!



!



!



Potentially

Significant

Impact



Less Than

Significant

with Mitigation

Incorporated



Less Than

Significant

Impact



e) Result in a determination by the

wastewater treatment provider, which

serves or may serve the project that it has

adequate capacity to serve the project’s

projected demand in addition to the

provider’s existing commitments?

f) Be served by a landfill with sufficient

permitted capacity to accommodate the

project’s solid waste disposal needs?

g) Comply with federal, state, and local

statutes and regulations related to solid

waste?



No Impact



!



!
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Mitigation Measures/ Minimization Measures

Rainwater catchment systems will be incorporated into the project design. The cap

used to mitigate for brownfield removal will also serve as a passive rainwater collection system

by allowing water to drain into a collection tank. Rainwater catchment systems will also be

placed on the roofs of each building. The collected water will be recycled and used for the

facility’s water needs that aren’t related to the aquaculture farms. The water could then be treated

or disposed of through the wastewater treatment facilities or sewage.

Building a new outflow pipe would not be possible (Wilson 2012). Therefore the

project will utilize the existing inflow/outflow pipe that the Samoa pulp mill is no longer using.

By using aquaponics the aquaculture center will recycle much of its solid waste. It will also

reduce the center’s dependence on outside inputs on fertilizers.



3-5 Resource Category: Hazards and Hazardous Materials

Drew Bost Category #1

Environmental Setting/Affected Environment

The proposed project area is the Samoa Peninsula, a small peninsula in Northern

California located in Humboldt County. The peninsula is neighbored by Humboldt Bay to the



East and the Pacific Ocean to the West. Humboldt Bay is a natural body of water and is one of

the largest protected bodies of water on the West Coast. The bay is home to the Humboldt Bay

National Wildlife Refuge, created in order to protect the wetlands in the area and migratory birds

that flock there. The immediate location has very little wildlife as it used to be a parking lot for a

nearby pulp mill. Some of the kinds of vegetation there include Annual Grassland and Coastal

Shrub (Figure 1). The area has also been listed by the Environmental Protection Agency as a

brownfield site.

Impact Analysis

A brownfield is defined by the Environmental Protection Agency as an “abandoned,

idled, or under used industrial and commercial facilities/sites where expansion or redevelopment

is complicated by real or perceived environmental contamination” (EPA 2009). A study done in

May of 2010 found that there are “853 distinct brownfield parcels in Humboldt County”

(Whitney 2010). Many of these sites are located along the Samoa Peninsula where the proposed

project is being built (Figure 2). It is likely that the site was contaminated due to past lumber mill

activity. Soil testing will be required to determine the exact contaminants of the soil.

Criteria

The criteria used for analyzing the extent of contamination in brownfields vary greatly

among different cases of brownfield sites. A commonly used, quantitative criterion is provided

by the EPA for brownfields located in the Pacific Southwest, titled Region 9 Preliminary

Remediation Goals (PRGs). These PRGs give a comprehensive list of many of the possible

contaminants typically found in brownfield sites along with their relative toxicity levels. These

criteria will be used to analyze the impacts of the project sites brownfield. The full lists of PRGs

can be found on the EPA website. If contaminant levels can be brought below the levels



described by the PRGs, then the site is safe enough to be utilized and impacts will be considered

less than significant.

Impacts of Proposed Project

Brownfield sites can cause numerous environmental and human health issues if not

treated properly. Some of the hazardous chemicals found in brownfields are known to be

carcinogenic after prolonged exposure to them. Arsenic, a common contaminant found in lumber

mill brownfield sites, is extremely toxic and can cause numerous health issues such as nausea,

abdominal pain, and cancerous growth in a number of organs (Ratnaike 2006). Another chemical

often found in brownfield sites is Lead, a toxin that can cause neurological, muscular and

gastrointestinal damage if exposed. This toxin is especially dangerous since people exposed to it

often show little to no symptoms. When leached into the environment it can cause significant

damage to water and soil organisms. The lead is absorbed by these organisms and can cause

numerous health problems. Entire food chains can become contaminated through ingestion of

these organisms.

Runoff and leaching of contaminants into waterways is another big issue regarding

brownfield sites. If not properly contained, brownfield soil can leach into the ocean due to

rainfall or erosion. The toxins in the soil can harm organisms such as crab, fish, and shellfish

living near the shore through ingestion or physical contact with the contaminated water. These

toxins can be harmful to people who consume these contaminated organisms. It is naturally very

important to clear a brownfield site of all dangerous contaminants before forgoing construction.

Soil sample tests must be done by the project coordinator in order to determine what

chemicals are contaminating the soil and to what extent those chemicals are present. If the levels

of these contaminants exceed non-harmful levels as defined by the PRGs used for this site,



mitigation measures in the form of remediation must be taken to reduce those levels to an

acceptable level. If the mitigation measures are employed, the impacts described in section VIII

(d) will be considered less than significant. These measures are explored in depth in the

Mitigation/Minimization Measures section below.

Determination of Impact

The impacts to human and environmental health will be considered less than significant with

mitigation, providing that the mitigation measures are properly carried out. If this is done

correctly, impacts will be considered less than significant.

Mitigation Measures/ Minimization Measures

There are numerous different remediation techniques used on brownfields to bring them

to a safe level. One such technique is Stabilization/Solidification, where the contaminated soil is

mixed with concrete in order to “render a wide variety of contaminant types immobile and

virtually non-leachable” (MPA). This technique can be used on a wide variety of contaminants

and requires relatively simple construction techniques. Bioremediation is another technique

where certain plants and microorganisms are used to soak up the toxins and bring them to an

acceptable level. These techniques are generally inexpensive and environmental impacts are low.

However, there is a relatively high degree of uncertainty in the full treatment of the

contamination. Since the original soil is left on site, some toxins may not be removed and others

can actually be amplified. Other techniques include soil washing, where the soil is removed,

cleaned of contaminants, then returned to the site, and soil vapor, which involves installing pipes

and wells in the soil, which extract the contaminants. Both of these techniques are very costly

and are generally only recommended for larger cleanup projects.



One of the most common remediation techniques is excavation, which involves digging

out the contaminated soil and bringing in new soil to place on top. This technique is relatively

costly as it involves the use of heavy machinery and frequent transportation of excavated soil.

However, it is one of the most efficient and reliable methods for brownfield cleanup. This

method will be recommended for this specific project’s brownfield remediation. The mitigation

shall be considered effective if the levels of contaminants in the soil after excavation are reduced

to levels below those set by the PRGs.



Figure 3.8 GIS map indicating the types of vegetation found around the project area.



Figure 3.9 GIS map depicting brownfield sites around the Samoa and Eureka area



3-6 Resource Category: Geology and Soils

Drew Bost Category #2

Environmental Setting/Affected Environment

The proposed project area is on the North Spit of Samoa Peninsula, a small peninsula

located in Humboldt County about 4.5 miles north of the Humboldt Bay entrance. A field study

conducted in 2000 by the USGS defines the peninsula as a Quaternary Marine (Qm) deposit,

which comprises of gravel and sand deposits in marine terraces, benches and sand dunes along

the shoreline (McLaughlin et al., 2000). The soil and sediments in the area are believed to be of

the Pleistocene Hookton Formation, which was described in a geologic study conducted by

California’s Department of Natural Resources in 1953 as having “gravel, sand, silt, and clay

which characteristically have a yellow-orange color” (Ogle 1953).

California is known historically for having frequent strong seismic activity. Since 1853,

30 earthquakes registering a magnitude of 5.5 or higher have been recorded in the Humboldt and

Mendocino County areas alone (CDC 2007). This strong seismic activity is due to the close

proximity of the San Andreas Fault, a large transform fault boundary running along most of

California, separating the North American Plate and the Pacific Plate. The lateral movement of

these plates causes frequent earthquake and seismic activity (Christopherson, 2010). The project

area is located about 43 miles north of the northern San Andreas Fault boundary.

Impact Analysis

Criteria

A criteria for determining significance has been previously set by the lead agency

in 2006 for the Samoa Town Master Plan Draft EIR. As the Aquaculture Innovation Center is

located within the project site examined for that EIR and was conducted by the same lead



agency, it is logical to use the criteria set by that EIR for this project. Following those criteria,

the project impacts will be considered significant if the project would:

• Expose people or structures to potential adverse effects, including the risk of loss, injury, or

death involving:

i) rupture of a known earthquake fault, as delineated on the most recent AlquistPriolo Earthquake Fault Zoning Map issued by the State Geologist for the area or

based on other substantial evidence of a known fault;

ii) strong seismic ground shaking;

iii) seismic-related ground failure, including liquefaction; or

iv) landslides.

• Result in substantial soil erosion.

• Be located on a geologic unit or soil that is unstable, or that would become unstable as a

result of the plan, and potentially result in on- or off-site landslide, lateral spreading,

subsidence, liquefaction, or collapse.

• Be located on expansive soil, creating substantial risks to life or property.

• Have soils incapable of adequately supporting the use of septic tanks or alternative

wastewater disposal systems where sewers are not available for the disposal of wastewater.

(Humboldt County, 2006)

Impacts of Proposed Project

Alquist-Priolo Earthquake Fault Zones

According to the “Fault-Rupture Hazard Zones in California Special Publication 42”

submitted by the California Department of Conservation in 2007, there are no known AlquistPriolo Earthquake Fault Zones within the project area. This comprehensive study conducted by



the California Geological Survey examined areas throughout California for potential AlquistPriolo fault zones. The closest fault zones to the project area are located about 6-7 miles away

(CDC 2007).

Determination: Impacts due to the rupture of an Alquist-Priolo Fault Zone are

anticipated to be less than significant.

Strong seismic ground shaking and seismic related ground failure

Seismic ground shaking occurs due to tectonic activity of a nearby fault line or specific

plate boundary. Due to the proximity of the project area to the San Andreas Fault, potentially

harmful and destructive seismic activity could occur. Frequent seismic activity has occurred in

the area due to the proximity to this fault line (CDC 2007). The effect seismic shaking has on an

area is determined in part by the composition of the soil. If the soil is loosely compacted and

composed of large grain sands or sedimentary deposits, the ground will become much more

unstable than if the soil was more compacted and composed of finer grain soils such as clay or

silt. Strong ground shaking can also cause damage to buildings if not properly constructed to

resist such movement. Portions of buildings that are unreinforced or unstable, such as terraces,

balconies, or other overhanging structures can be subject to failure in the occurrence of an

earthquake and can be a potential hazard to people in the area.

According to the “Guidelines for Evaluating and Mitigating Seismic Hazards in

California Special Publication 117” published by the California Geological Survey, if a proposed

project is located within a seismic hazard zone, a comprehensive analysis of the potential hazards

must be conducted to determine the significance of the hazards (CDC 2008). It is suggested that

the lead agency hire an engineering or geologic specialist to conduct a geologic report to

determine the exact nature and severity of the potential seismic hazards.



Determination: Impacts will be considered less than significant with the incorporation of

mitigation measures (see Mitigation section below).

Liquefaction

Liquefaction occurs when the stability and structural integrity of a soil is damaged due to

strong seismic activity. Liquefaction occurs in soils that are saturated; meaning that the space

between soil particles is completely filled with liquid, usually water (Brady and Weil, 2008). The

water prevents the soil from being tightly compacted, causing it to subside and lose it’s structure

when disrupted by seismic activity. This is more common in loosely compacted, heavier grain

soils. According to the field study conducted in 2000 by the USGS, the soil in the project area

could be subject to liquefaction due to it’s gravel and sand composition and proximity to water

(McLaughlin et al. 2000). It is suggested that a geologic report be conducted by the lead agency

to determine the structural composition of the soil and to determine exactly how much the soil

may be subject to liquefaction.

Determination: Impacts will be less than significant with the application of mitigation

measures (see below).

Lateral spreading, and subsidence

Lateral spreading is the lateral movement of cohesive soils along fairly even slopes or

topography. Lateral spreading occurs in silty or clayey soil sediments and generally occurs when

the sediment is liquefied and losses it’s stability. Spreading can cause buildings to lean or sink

and their foundations may crack due to this lateral movement or uneven settling (Clauge et al.,

2006). The soil in the project area is mostly comprised of sand and gravel sediments. Therefore,

lateral spreading is not likely to occur.



Subsidence is the downward movement of soil due to the extraction or leaking out of

water from the soil. Water contained in soil is partially responsible for it’s structure, and if is

leaked out it may cause the soil to subside (USGS 2012). Subsidence generally occurs in fine

grain sediments as well, such as silts or clays. This subsidence can cause damage to structures

built on top of this soil by creating an uneven foundation for the buildings. Since the soil in the

project area is mostly gravel and sand as stated above, subsidence is not anticipated to occur.

Determination: Impacts are considered less than significant for lateral spreading and

subsidence.

Landslides and soil erosion

Landslides and soil erosion occur in areas with high slope percentages and unstable soils.

Frequent heavy weathering by wind or rain can induce landslides in these areas. Uneven

topography can cause also increase the frequency of landslides and erosion. The project area is

relatively even topography with a fairly low slope percentage of about 5-20% (Humboldt County

2006). Given the low slope of the area, erosion is expected to be minimal and no significant

landslides are expected to occur.

Determination: Impacts will be considered less than significant for landslides and soil

erosion.

Mitigation Measures/ Minimization Measures

The following mitigation measures must be applied to insure that no significant impacts will

occur from the proposed project development:



•



A geotechnical report must be done by a registered civil engineer or certified engineering

geologist to determine pre-existing soil conditions and possible seismic hazards of the



area. Specific instructions for what must be included in the report are given by the CGS’s

Special Publication 117 (CGS 2008).

•



All structures shall be built in accordance with Zone 4 of the California Building Code to

ensure structural safety in the event of seismic ground shaking. Zone 4 deals with

buildings being constructed in zones of high seismic activity.



•



Building and foundation design shall be designed by a Structural Engineer licensed in the

state of California to make sure buildings are fortified and protected from seismic

activity.



If all of these mitigation measures are met, the project shall have a less than significant impact.



3-7 Resource Category: Hydrology and Water Quality

Ryan Kriken Category #1

The site of the Aquaculture facility is approximately 19 acres in size. Located adjacent to

Freshwater Tissue Company in Samoa. Historically and currently this area is zoned industrial use

and as a Brownfield site. This section deals with hydrology or the drainage of water and flooding

as well as water quality. Hydrology is defined as “The scientific study of the properties,

distribution, and effects of water on the earth's surface, in the soil and underlying rocks, and in

the atmosphere” (Hydrology 2012).

This is particularly important because of the site location for the Aquaculture Facility.

The site sits in the coastal zone on the Samoa peninsula approximately one mile from the ocean.

Being in the coastal zone also means that it is in the Tsunami Hazard Zone therefore has

historically flood by such events. This area receives around 40 inches of precipitation in year

based on NOAA Annual Average precipitation page (Annual 2012). This study does not take



into account that eureka and Samoa are different in that eureka sits more inland by a few miles.

This could mean that Samoa receives a relatively small increase in precipitation.

Throughout the CEQA checklist of Hydrology and Water Quality there are three main sections

that this analysis will focus on sections “(a) Violate any water quality standards or waste

discharge requirements? (c) Sustainably alter the existing drainage pattern of the site or area...in

a manner, which would result in substantial erosion or siltation on-or off site? (f) Inundation by

seiche, tsunami or mudflow? (Perea 2010)”. The other sections either didn't apply to the site or

had an obvious no significant impact, or were covered in the following impacts.

According to The State Water Resources board definition of waste “waist includes

sewage and any and all other waste substances, liquid, solid, gaseous, or radioactive, associated

with human habitation, or of animal origin, or from any producing, manufacturing, or processing

operation, including waste placed within containers of whatever nature prior to, and for purposes

of disposal (Perea)”. The “animal origin” of this statement is where this facility would be in

conflict. This facility plans on discharging around 20 MGD of salt water, a mile and a half

offshore. This discharge will contain some fish feces. Fish feces are full of nutrients that that

cause algae blooms in open water. This is a real issue for rivers and lakes especially those

surrounded by agriculture land. This discharge site doesn't have these concerns because of the

discharge area, also because this is an aquiculture facility incorporating aquaponics these

nutrients would most likely be captured in the sedimentation traps in the raceways and used as

fertilizer. This can be seen incorporated in “Comparisons in water quality” (Clark 2003) for

raceways and fertilizer from fish feces (Smith 1985). This discharge wouldn't go through the

sewer system like the freshwater would for the other aquaponics building so a report maybe

required under section 13260 of the States Water Code to the Regional Water Quality Control



Board (Perea 2010). Construction waste also wouldn't be in conflict with water codes because it

would also be tied into the sewer system located around 50 meters from the site.

Overall this discharge system would have a less-than-significant impact on the

environment. Based on the high flow rates in raceways, and the collection of sedimentation could

would otherwise be detrimental to the life offshore. A threshold would have been met if this

water wasn't de-setimented or went to a small freshwater source. The main reason this impact

section was included was because animal facilities and commercial activities not discharged in a

sewer system are typical activities that effect water quality (Perea 2010). This discharge may

also be beneficial in comparison to it original use of discharging warm fresh water out of this

pipe. Heated water also increases algae blooms and the freshwater would change the surrounding

waters morphology.

The site would substantially alter the existing drainage pattern. Currently there isn't much

of a drainage system the rain percolates through the soil and into the surrounding bay and ocean

once it hits the water table. Under the planned site construction almost the entirety of the 19

acres would be covered by cement or assault. This leads to no percolation into the ground. Based

on the area receiving 40 inches of rain a year (NOAA 1990) roughly 19 million gallons of water

will be diverted from the site area over a year (Rainfall 2012). This could result in substantial

erosion or siltation off site if diverted. That is why a NPDES permit is needed for the site so that

this water may directly enter the surface water of the bay or ocean and not cause erosional harm

(NPDES 2009). It should be noted that there hasn't been any low impact development procedures

mentioned because of the site has brownfield status.

This impact has been deemed a less-than-significant impact if mitigation is incorporated.

The reason for this is because if there isn't mitigation such as a NPDES permit all the rain water



would be diverted on a system of trenches (worst case) that could then pick up the surrounding

contaminants in the brownfield site of Samoa, adding to the already contaminated water from the

cement runoff. This would have the potential to cause damage to the waterway that it entered.

Mitigation under a NPDES permit tries to incorporate Low Impact Development

Procedures when evaluating the site. These practices include things like Bio-retention, rain

gardens, rooftop gardens, sidewalk storage, permeable pavers, and soil amendments extra

(SWRB 2010). Unfortunately for this site being a brownfield, even with evacuation of the

contaminated soil there is still and most likely always be contaminants. The impermeable layer

of cement in a way is protecting those contaminants from entering the waterways while adding

contaminants from the parking and other paved structures.

This site also sits in a tsunami inundation zone as can be seen in the map provided by the

California Department of Conservation (CalEMA 2009). The approximate site area has been

boxed in. This would be considered a less-than-significant impact due to the rarity of tsunami

occurrence. That said the map also indicates all the faults that we have near by although hard to

see it is a lot. It is also predicted that in 1700s a 50-foot tsunami hit Humboldt's cost (Lower

Impact Development). A tsunami impact on the site area would most certainly destroy the site

along with all of Samoa.



Figure 3.10 Tsunami Inudation (CalEMA, 2009)
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