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ATTACHMENT A - NPDES Application Form 2C Supplemental Materials 

Section II.B.2 (Form 2C) - Operations Description 

1. Product Flow 

Frozen raw whole tuna is received and unloaded at the Facility and stored in freezers. The tuna is 
sorted for size and species by hand and by automated sorting equipment. Frozen tuna is defrosted 
in bins under a cascading sodium hypochlorite treated seawater stream prior to processing. Thawed 
tuna is transferred to a butchering area where the tuna is washed, the viscera are removed and the 
tuna is evaluated for quality. Butchered tuna is loaded onto racks, injected with broth, and carted 
into one of 11 steam pre-cookers. The pre-cooked tuna is cooled and manually transferred to the 
packaging area. The pre-cooked tuna is then cleaned, trimmed, deboned, and packaged into cans 
or foil and polyethylene plastic pouches. Cans of tuna are sealed, loaded into baskets, and 
processed in steam retort units that are pressurized with high temperature steam to sterilize the 
cans. Pouches of tuna are processed in pouch retort units that utilize heated water. Finished cans 
of tuna are labeled and marked with production information. The cans are then packaged into boxes 
and the boxes are labeled with various production information. Pouches arrive at the Facility pre-
labeled, but the sealed pouches are marked with product information and then packaged into boxes. 
The finished products are then palletized and stored awaiting shipment. 

2. Fishmeal Processing 

Fish scraps from the packing room are transferred to the Fishmeal Plant via a screw auger. The 
fish solids from the packing room are then cooked and pressed to separate liquid from the fish 
solids. The solids continue through a drying process and then to packaging, while the fishmeal 
processing screw press water (“press water” or “stickwater”) is directed to a series of oil separaters 
to maximize the capture of fishoil and fishmeal. Stickwater is then transferred to a dedicated 
evaporator where waste heat from the dryer is applied to heat the stickwater and evaporate water, 
concentrating the remaining fish solids. The concentrated stickwater stream is then combined with 
the fish solids, and the precooker evaporator concentrate, and dried through the dryer. Recovered 
oil is packaged as fish oil.  

Fish scraps from the butchering and washing process are referred to as viscera and are pumped to 
the viscera tank in Fishmeal Plant via a viscera solids pump or are transported in scows.The viscera 
are stored in a dedicated tank and cooked with steam once per shift, pumped to a grinder, and 
subsequently pumped to one of two fishmeal decanters. The accumulated liquid in the viscera tank 
is pumped to the stickwater evaporator as described above. Please refer to Drawing P101 and 
Drawing P102. 

 

 



3. Wastewater Flow 

Wastewater from the Facility is primarily generated during normal production and sanitation 
operations from the pre-cooker, the fishmeal processing area, thawing, butchering, cooling, 
packing, retort, and dock area wash down activities. All sanitary waste from the Facility is 
conveyed to the Utulei wastewater treatment plant operated by the American Samoa Power 
Authority (ASPA). Stormwater from the dock, alleys, retort area roof and wastewater treatment 
areas is treated, as described in this Attachment (Section II.B.3).  The Facility operates five or six 
days per week, with carry-over to the sixth day for sanitation and cleaning activities. The 
wastewater is separated into two categories:  high strength wastewater (HSW) and low strength 
wastewater (LSW).  An overview of the production processes that result in the generation of 
wastewater at the Facility is provided on Drawing P101.  

HSW from the pre-cookers is generated from the contact of steam with the cooking fish and from 
the release of liquids as the fish is cooked. This wastewater is directed to the pre-cooker sump, 
which is adjacent to the pre-cookers. The wastewater is then transferred to a three-phase centrifuge 
(tricanter centrifuge) for preliminary removal of solids and fishoil (process code 5-D). Tricanter 
centrifuge effluent (centrate) is then pumped to the pre-cooker evaporator to capture additional 
fishmeal solids. Fishmeal plant HSW is described in Section II.B.3.  

The stickwater and pre-cooker evaporators collectively generate two different LSW streams, both 
of which are directed to the wastewater treatment system:  condensate wastewater and clean-in-
place (CIP) wastewater. The characteristics of the condensate wastewater have low concentrations 
of total suspended solids (TSS), oil and grease (O&G), total phosphorus (TP) and organic nitrogen. 
It has been observed that the condensate wastewater contains a moderate concentration of 
ammonia. The evaporator CIP process uses 5% sodium hydroxide solution to periodically remove 
accumulated O&G and fish solids from the internal cavities of the evaporators. From information 
provided by the equipment vendor, StarKist anticipates that the CIP process will be required 
approximately once per week and will generate 350 gallons of the 5% solution, which will be 
discharged to the facility’s wastewater treatment system. The chemicals in the CIP wastewater will 
be “spent” and final chemical rinses will be held in the system and used as the first rinses on the 
next CIP cycle. The condensate and CIP wastewater will be discharged to the wastewater treatment 
system. 

Wastewater is also generated by two new air emissions scrubbers, which have been installed to 
address odors from the fishmeal processing equipment, and by washdown. The air emissions 
scrubbers may use 35% sulfuric acid, 50% sodium hydroxide and 12.5% sodium hypochlorite in 
two separate stages to first remove ammonia odors, and then remove odors associated with volatile 
organic compounds and hydrogen sulfide. The actual chemical quantities required in each scrubber 
are minimal and approximately 12,000 gallons per day of scrubber wastewater is generated at a 
pH ranging from 8 to 91. The scrubber wastewater is discharged to the fishmeal sump and then the 

                                                            
1 Currently, StarKist has not been adding chemicals to the scrubbers as odors have not been detected through regular 
monitoring of the scrubber exhaust. 



facility’s wastewater treatment system via the dock sump. A fishmeal sump is used to collect 
washdown, steam condensate, and a portion of evaporator condensate from all areas of the 
Fishmeal Plant, and to transfer the wastewater to the LSW treatment system via the dock sump.  

LSW from the butchering and cooling area is primarily generated from rinsing processing 
equipment, plus sanitation operations. Wastewater from this area flows by gravity from local 
drains to the dock sump. Wastewater is generated from the packing area during both production 
and sanitation activities and is transferred by gravity through floor drains and in-line strainer 
baskets to the dock sump. Floor washing and general housekeeping wastewater is also directed to 
the wastewater treatment system via the dock sump. 

LSW generated from the can retort equipment is generally comprised of once through cooling 
water. The cooling water is supplied by ASPA and treated with sodium hypochlorite to a residual 
chlorine concentration of 1 mg/L before entering the retorts. The can retorts are filled with cooling 
water at the end of each cycle to reduce the temperature of the cans prior to removal and handling. 
The cooling water is pumped to a cooling water reclaim tank to reduce its temperature, and then a 
portion is treated via reverse osmosis and reused as boiler feed water. Reclaimed water that is not 
reused  flows to a pumping system located near the wastewater treatment system, which feeds dock 
washing, floor washing, and other non-contact uses in the main production facility. Unused reclaim 
water flows to the screen effluent sump where it joins the screened wastewater from the dock 
sump. Cooling water from the pouch retort area is internally recycled through cooling towers and 
the cooling tower blowdown is discharged to the dock sump.  

Seawater used to thaw frozen fish is collected in a collection sump and recirculated for the entire 
thawing cycle. The thawing water is treated by sodium hypochlorite as it is recirculated to maintain 
a residual chlorine concentration ranging from 2 to 5 ppm to prevent microbe growth (process code 
2-F). Once a thawing cycle is complete, wastewater generated by the thawing process is pumped 
directly to the LSW surge tanks. A portion of the thaw water also flows to the east dock trench 
which then discharges to the dock sump. Please refer to Drawing P101 and Drawing P102. 
Estimations of average flow from Facility operations are included in Drawing P102 and Section 
II.B.3 (below).  

Section II.B.3 (Form 2C) - Wastewater Treatment Description 

1. High Strength Wastewater (HSW) Treatment System 

HSW is generated by two primary operations: fish pre-cooking and fishmeal solids processing. 
HSW represents approximately 4.5% of the total wastewater volume generated by the Facility on 
a daily basis, of which the stickwater contributes 1.5% and the pre-cooker contributes the 
remaining 3.1%. The estimated average total daily wastewater flow generated by the Facility is 
2,000,000 gallons per day (gpd), of which approximately 90,500 gpd is considered HSW. 

As described in Section II.B.2, HSW is processed through two process evaporators to reduce the 
volume, and the evaporator concentrate is processed with fishmeal solids through the dryer. 



Wastewater discharged to the treatment system from the fishmeal and pre-cooker areas now 
includes evaporator condensate and scrubber blowdown. Both wastewater streams from the 
evaporator systems are discharged to the wastewater treatment system via the dock sump. The 
historical HSW treatment system has been decommissioned.  

2. Low Strength Wastewater (LSW) Wastewater Treatment System 

Wastewater generated from all other sources at the Facility, including production operations, 
washing and rinsing of equipment, sanitation processes, and impacted stormwater from alleys, 
rooftops, and dock areas, is considered LSW, and combines with the evaporator condensate and 
scrubber blowdown in the Dock Sump as described in Section II.B.2.  

Wastewater leaving the dock sump represents approximately 60% of the total wastewater volume 
generated by the Facility on a daily basis. The estimated average total daily wastewater flow 
generated by the Facility is 2,000,000 gpd2, of which an estimated 1,295,000 gpd is collected and 
pumped from the dock sump, including rainfall.  

The average rainfall is estimated to result in  approximately 24,000 gpd of stormwater runoff 
collected in the dock sump, based on climate data for the American Samoa region from a dataset 
spanning 22 years (1990 to 2012) and a total exposed facility area draining to the wastewater 
treatment plant (including the wastewater treatment area) of approximately 142,000 square feet 
(ft2), calculated from dimensions taken from Drawing M001 (also shown in the EPA Multi Sector 
General Permit Stormwater Pollution Prevention Plan [SWPPP] for StarKist [Map #2]). Peak 
rainfall is estimated to contribute approximately 947,000 gallons in one day, based on climate data 
from the last 15 years.  

Rainfall that collects on the dock, impacted rooftops, alleys, and wastewater treatment areas is 
directed to the dock sump for treatment through a dissolved air flotation (DAF) system further 
described below. The following areas of the facility potentially contribute stormwater that is 
treated by the facility: roof drains from the boiler stacks and fishmeal area, docks (where fish 
handling and unloading occurs), and alleys (where sanitation chemicals are stored, under cover, in 
addition to food ingredients such as olive oil and vegetable oil). 

The majority of the wastewater generated at the site accumulates in the dock sump from various 
areas and generation points as noted on drawings P101 and P102. Wastewater from the dock sump 
is screened via an automated screening system (process code 1-T) and is then pumped to three 
rotary screens operating in parallel for additional coarse solids removal (process code 1-T). The 
wastewater then gravity drains into the screen effluent sump, where it is pumped to the wastewater 
surge tanks. The overflow from the reclaim water tank also discharges to the screen effluent sump, 
where it is combined with the wastewater and transferred to the LSW surge tanks. The surge tanks 
also receive spent thaw water. The surge tanks are hydraulically connected to the reclaim water 

                                                            
2 The anticipated maximum daily wastewater flow generated by the facility is 3,000,000 gpd, based on the estimated 
maximum daily flow corresponding to the maximum daily production anticipated for the next permit term.  



tank to provide a total working volume of approximately 137,000 gallons. The surge tanks are 
used to dampen the hydraulic surges from the processing facility and maintain a more consistent 
flow through the wastewater treatment system. The surge tanks will be equipped with mixers in 
2019 to keep solids suspended. Solids removed from the surge tanks and rotary screens are sent to 
the local landfill for disposal. 

Wastewater is pumped from the surge tanks to the DAF unit prior to final discharge (process code 
1-H). The DAF unit is the primary wastewater treatment process in the wastewater treatment train 
and removes TP, total nitrogen (TN), TSS, and O&G from the wastewater stream in advance of 
discharge via the outfall. The DAF unit has the following dimensions: 

 Depth:  20 feet (ft) 
 Diameter:  45 ft 
 Operating volume:  237,000 gallons 
 Capacity:  approximately 2,600,000 gpd3 
 Average surface loading rate:  approximately 0.87 gpm per square foot (gpm/ft2)  
 Solids loading rate:  approximately 1.75 pound per hour per square foot (lb/hr/ft2) 

From the surge and reserve tanks, the raw wastewater is pumped to the pipe flocculator. Alum 
(aluminum sulfate) coagulant is injected into the wastewater where it enters the pipe flocculator, 
and polymer flocculant is injected further downstream inside the flocculator.  

Immediately downstream of the flocculator, the wastewater is blended with a side stream of 
recirculated, clarified water from the DAF tank. This recirculated stream is injected with 
compressed air following discharge from the DAF tank and then blended into the flocculated 
wastewater stream via two DAF recirculation pumps installed in parallel (duty and standby). 

The alum acts to coagulate wastewater particulates by neutralizing ionic charges, which causes 
flocculation and precipitation of dissolved phosphorus (process codes 1-G, 2-C, and 2-D). The 
polymer added promotes the formation of larger floc by forming long polymer chains around 
smaller particulates to improve capture across the DAF system (process code 1-G). The dissolved 
air introduced through the recirculation of final effluent is released once the wastewater reaches 
the atmosphere, generating bubbles which attach to solids and float them to the surface. Floating 
solids are skimmed from the top of the DAF tank and stored in a DAF float tank (process code 1-
H). From the DAF float tank, the solids slurry is processed through a wastewater decanter, with 
polymer addition, to further separate solids from liquid (process code 5-D). Separated and 
dewatered solids are sent to the local landfill, while the centrate is returned to the DAF center well 
for further treatment.  

                                                            
3 The current capacity of the wastewater treatment system infrastructure is not adequate to treat the anticipated 
maximum daily flow requested in this permit application. However, the infrastructure will be upgraded as needed to 
provide the necessary capacity during the next permit term.  



Wastewater enters the DAF system in a central well and spreads out radially to the outer edge of 
the unit, where it passes under a scum baffle and over an effluent weir into the effluent launder. 
From here, treated DAF effluent flows through a Parshall flume where an ultrasonic level sensor 
continuously measures the final effluent flow rate and a pH sensor continuously monitors the pH 
for compliance. Sodium hydroxide (NaOH) is metered in as needed to adjust the final effluent pH 
to achieve compliance with the effective NPDES permit limits (process code 2-K). Finally, effluent 
wastewater flows by gravity to the effluent wet well, from which it is pumped into the discharge 
pipeline and combined with final effluent from Samoa Tuna Processors, Inc. (STP) prior to 
discharge through the Joint Cannery Outfall (JCO). 

3. Facility Wastewater Streams to Ocean Disposal 

Historically, the ocean disposal program collected high strength wastewater streams from the 
Facility in a 300,000 gallon storage tank, and periodically disposed of the material at a permitted 
disposal location approximately 5 miles off-shore. StarKist is currently in the process of reinstating 
the ocean disposal program for several HSW sources at the Facility. The HSW considered for 
ocean disposal include: 

 DAF Sludge;  
 pre-cooker wastewater;  
 evaporator condensate; and 
 fishmeal sump. 

Resuming ocean disposal of a portion of the HSW will reduce the loads discharged through the 
JCO to Pago Pago Harbor. A wastewater sampling event to quantify the pollutant loading from the 
wastewater streams that are being considered for ocean disposal was completed in November 
2018. The data collected during the event for each of the ocean disposal streams were used to 
estimate the impact on the final effluent once ocean disposal is reinstated.  

Section V.A-C (Form 2C) - Effluent Characteristics 

Because ocean disposal of a portion of the HSW has not yet resumed, measured effluent water 
quality data representing these conditions are not available. The final effluent characteristics 
presented in Form 2C were instead estimated based on the impact of disposing DAF sludge, pre-
cooker wastewater, evaporator condensate, and fishmeal sump wastewater on the final effluent. 
The wastewater effluent quality used to calculate the estimated wastewater effluent quality  
included all sampling results that are considered representative of StarKist’s effluent water quality 
at the discharge monitoring point from April through December 2018. In mid-March 2018 a 
number of minor treatment system improvements were implemented including, relocation of the 
wastewater decanter centrate to the surge tank, increased viscera processing, fishmeal pumping 
configurations, and increased training and focus on spill prevention. These changes resulted in 
improved final effluent wastewater quality which was then maintained by the Facility for the rest 
of the year; therefore, wastewater data collected from April to December 2018 represents the 
current operating conditions. The data includes:   



 final wastewater effluent data representing samples that are analyzed on-site and reported 
in the Discharge Monitoring Reports (DMRs); 

 splits of these effluent samples that are analyzed by TestAmerica;  
 effluent samples collected for the semi-annual JCO effluent testing reports; and 
 samples collected for the Priority Pollutant Scan (PPS) analysis.  

For days where more than one sample was collected and analyzed for a constituent (including split 
and duplicate samples), reported concentrations for all samples were averaged to compute an 
average daily concentration. The flow measured and presented in the DMR for the given day was 
then used to compute an average daily mass load.  

The maximum daily loads were estimated by subtracting the estimated reduction in pollutant 
loading as a result of sending HSW to ocean disposal from the maximum loading of pollutants 
observed in the final effluent from April to December 2018. The maximum concentration of 
pollutants was estimated by calculating the maximum observed concentration of pollutants from 
April to December 2018, calculating the load of pollutants using the maximum observed flow from 
April to December 2018, subtracting the estimated reduction of  pollutant loading as a result of 
sending HSW to ocean disposal, and calculating a new maximum pollutant concentration by 
dividing the calculated pollutant loading by the maximum observed flow.  

The long-term average values were determined by first averaging available daily concentrations 
and loads from April to December 2018. For determining the maximum 30-day values, daily 
concentrations and mass loads were averaged for each full calendar month from April to December 
2018. The pollutant load that is estimated to be removed from the final effluent stream after ocean 
disposal of HSW was then subtracted from the historical average daily pollutant load and 
maximum 30-day pollutant load to estimate the projected average daily load and 30-day pollutant 
load, respectively, once ocean disposal begins. The average load estimated in the final effluent was 
then divided by the average final effluent flow from the Facility after ocean disposal begins to 
calculate the average concentration of pollutants in the wastewater final effluent. The monthly 
average concentration was similarly calculated using the maximum 30-day loading and maximum 
30-day wastewater final effluent flow after ocean disposal begins.  

The effluent characteristics, accounting for StarKist resuming ocean disposal of the HSW, could 
only be estimated for constituents that are regularly sampled as part of the DMRs, plus other 
regularly sampled data. This includes the following: total aluminum, ammonia (as N), biological 
oxygen demand (5 day), total cadmium, chemical oxygen demand, total chromium, total copper, 
total mercury, total nickel, nitrate+nitrite (as N), TN, O&G, TP, TSS, and flow. The number of 
analyses reported on Form 2C for each of these aforementioned constituents (that were updated to 
account for ocean disposal) represents the number of historical analysis results from April through 
December 2018. For the remaining constituents that were not updated to reflect anticipated effluent 
quality after ocean disposal is resumed, the most recent available data were reported. However, 
this is a conservative approach, since resuming ocean diposal will remove all of the HSW that is 
discharged through the JCO.  



Constituents with a maximum daily concentration of “ND” were analyzed for, but were not 
detected at or above the method reporting limit (MRL)/MDL. Maximum daily concentrations with 
values followed by an asterisk (*) reflects results that were estimated values, while a value 
followed by two asterisks (**) represents an estimated value where the reported value was from a 
dilution.  

Analyses for radioactivity or fecal coliform were not performed. Based on input from gdc, U.S. 
EPA permitting staff have not required sampling for these constituents in the past. In addition, 
there is no laboratory in American Samoa that is able to analyze for fecal coliform and all sanitary 
waste from the cannery (which would be a sanitary source of fecal coliform) is conveyed to the 
Utulei wastewater treatment plant operated by the ASPA. In addition, the Facility has not measured 
total residual chlorine at the wastewater treatment effluent location. It should also be noted that 
the bromine system, where bromine was used in the treatment train for HSW, was decommissioned 
on the same day that samples were collected for the PPS analysis. Therefore, the presence of 
bromine in the effluent during this sampling event is likely due to the bromine system that has 
since been decommissioned.  

Additionally,  the anticipated maximum daily wastewater flow generated at the Facility is 3.0 mgd. 
The maximum daily flow requested for the renewed NPDES permit is 2.9 mgd, which 
represents the flow corresponding to the anticipated maximum daily production in the 
upcoming permit term with the quantity of wastewater flow subtracted representing the 
wastewater streams that were historically ocean disposed. This flow value is slightly higher 
than the maximum daily flow requested in the previous permit renewal application submitted in 
2018 (2.6 mgd). The average daily wastewater flow generated at the Facility is 2.0 mgd. The 
average wastewater flow to the JCO in the renewed NPDES permit is 1.87 mgd, which represents 
the average daily wastewater flow generated at the Facility minus the anticipated quantity of 
wastewater to ocean disposal.   

Section V.D (Form 2C) – Potential Discharge of Substances 

Under 40 CFR 117.12(a)(2), certain discharges of hazardous substances (listed in Table 2c-4 of 
Form 2C) may be exempted from the requirements of section 311 of the Clean Water Act (CWA), 
if the origin, source, and amount of the discharged substance are identified in the NPDES permit 
application. The information in Table 1 is included below in order to apply for an exclusion of the 
discharge of the substances from the requirements of section 311.  

The chemicals listed Table 1 are used at different locations within the Facility, depending on the 
intended purpose of the chemical. Table 1 includes the estimated annual usage4 of the hazardous 
substance. However, these values do not represent the amount of the substance that is discharged 
from the Facility through the JCO.  Through the normal use of Facility chemicals and washdown 
of equipment, the substances may be collected with other wastewater generated at the Facility 
through process piping and drains. The Facility wastewater flows to the wastewater treatment 
processes for treatment prior to final discharge from the Facility and removes hazardous substances 

                                                            
4 Based on the estimated annual usage of the specified chemical and the composition of the hazardous substance in 
the chemical used.  



as a byproduct of treating other pollutants in the wastewater. Residual chemical is neutralized with 
organics within the wastewater as well as from final pH adjustment before the final treated 
wastewater discharge. Therefore, the treatment system treating the normal Facility discharge is 
treating the substances before they are discharged.  



Table 1. Substance Usage at the Facility 

Chemical Used 
Hazardous 
Substance 

Units 
Estimated Annual 

Usage of Hazardous 
Substance1 

Usage Area/Purpose Potential Discharge 

Sodium 
Hydroxide 

Sodium Hydroxide2 lbs 54,263 
Evaporators and air 

scrubbers CIP, 
facility sanitation 

Chemical is used during CIP in the evaporators and air 
scrubbers once each week and during general Facility 
sanitation.  

Sulfuric Acid Sulfuric Acid2 lbs 32,387 
Evaporators and air 

scrubbers CIP 

Chemical is used during CIP in the evaporators and air 
scrubbers once each week and during general Facility 
sanitation.  

Sodium 
Hypochlorite 

Sodium Hypochlorite2 lbs 18,100 

General sanitation, 
thaw water, retort 

system, evaporators 
and air scrubbers CIP 

Chemical is used during CIP in the evaporators and air 
scrubbers once each week and during general Facility 
sanitation. In addition, chemical is used to disinfect the thaw 
water and retort water.  

Sodium 
Hypochlorite 

Sodium Hydroxide2 lbs 1,378 

General sanitation, 
thaw water, retort 

system, evaporators 
and air scrubbers CIP 

Chemical is used during CIP in the evaporators and air 
scrubbers once each week and during general Facility 
sanitation. In addition, chemical is used to disinfect the thaw 
water and retort water.  

Quorum Copper Sodium Hydroxide2 lbs 9,936 Facility sanitation Chemical is used for Facility sanitation. 

Quorum Green Sodium Hypochlorite2 lbs 2,526 Facility sanitation Chemical is used for Facility sanitation. 

Quorum Green Sodium Hydroxide2 lbs 289 Facility sanitation Chemical is used for Facility sanitation. 

AC-103 Sodium Hydroxide2 lbs 36,334 Facility sanitation Chemical is used for Facility sanitation. 

PCC Alkali Sodium Hydroxide2 lbs 16,579 Facility sanitation Chemical is used for Facility sanitation. 

HD LC-30 Phosphoric Acid2 gallon 74 Facility sanitation Chemical is used for Facility sanitation. 

Filtrapure 
Liquid Acid 

Cleaner 
Phosphoric Acid2 lbs 244 

Retort water RO 
system 

Used intermittently as a cleaner in the Retort RO system to 
restore membrane permeability. Trace amounts of chemical 
may be discharged to the wastewater treatment collection 
system.  



Chemical Used 
Hazardous 
Substance 

Units 
Estimated Annual 

Usage of Hazardous 
Substance1 

Usage Area/Purpose Potential Discharge 

Filtrapure 
Liquid TF 
Cleaner 

Sodium Hydroxide2 lbs 64 
Retort water RO 

system 

Used intermittently as a cleaner in the Retort RO system to 
restore membrane permeability. Trace amounts of chemical 
may be discharged to the wastewater treatment collection 
system.  

Filtrapure FG 
BS 

Sodium Bisulfite lbs 3,598 
Retort water RO 

system 

Used to depress the oxidation/reduction potential in the RO 
influent.  Trace amounts of chemical may be discharged to 
the wastewater treatment collection system.  

Aluminum 
sulfate 

Aluminum Sulfate lbs 374,886 
Wastewater DAF 

system 

Aluminum sulfate is used to settle out organic solids in the 
DAF wastewater treatment process. Aluminum is 
predominantly removed from the wastewater as sludge. 

Sunbugger 100 Pyrethrins lbs 3.7 Facility pest control 

Chemical is diluted and fogged throughout the Facility and 
warehouse to deter rodents and pests. Small quantities of 
residual chemical may be washed from equipment surfaces 
and collected in the wastewater collection system. However, 
chemical is being treated by the DAF2.  

Demand CS Xylene lbs 0.011 Facility pest control 

Chemical is diluted and fogged throughout the Facility and 
warehouse to deter rodents and pests. Small quantities of 
residual chemical may be washed from equipment surfaces 
and collected in the wastewater collection system.  

Acid Wash FG Phosphoric Acid2 lbs 11,885 

 

Facility sanitation Chemical is used for Facility sanitation. 

Termin8 Propionic Acid lbs 8,220 Fishmeal process 
Chemical is self-contained in the fishmeal process. Trace 
amounts of residual chemical from overspray of chemical 
may be collected in the wastewater collection system. 

Termin8 Formaldehyde lbs 30,140 Fishmeal process 
Chemical is self contained in the fishmeal process. Trace 
amounts of residual chemical from overspray of chemical may 
be collected in the wastewater collection system. 



Chemical Used 
Hazardous 
Substance 

Units 
Estimated Annual 

Usage of Hazardous 
Substance1 

Usage Area/Purpose Potential Discharge 

Nalco 19 PULV 
Sodium Bisulfite 

(equivalents, from 
Sodium Metabisulfite) 

lbs 45.3 Boiler 
Used as a oxygen scavenger for corrosion control in the 
boilers. Trace amounts of chemical may be discharged to the 
wastewater treatment collection system. 

FoodPro 
ST8069 

Sodium Hydroxide2 lbs 18 Can washer 
Used as a corrosion inhibitor on cans prior to packaging for 
shipment.  

FoodPro 
ST8069 

Potassium Hydroxide2 lbs 78 Can Washer 
Used as a corrosion inhibitor on cans prior to packaging for 
shipment.. 

CrystalFloc 
B660H Polymer 

Adipic Acid lbs 1,651 
Wastewater DAF 

system 

Chemical is used to settle out organic solids in the DAF 
wastewater treatment process. Polymer is predominantly 
removed from the wastewater as sludge. 

1 These values do not represent the amount of the substance that is discharged from the Facility through the JCO or would be discharged with ocean disposal. 
The Facility wastewater effluent flows to the wastewater treatment processes for treatment prior to final discharge from the Facility and removes hazardous 
substances as a byproduct of treating other water pollutants in the wastewater.  
2 Residual chemical is collected with wastewater generated at the Facility through process piping and drains, and either consumed or neutralized by organics 
within the wastewater, or from final pH adjustment before the final wastewater outfall. 
3 There is evidence to show that wastewater treatment can remove majority of pyrethrins by wastewater processes that remove oil and grease and suspended 
solids from wastewater. Pyrethrins are anticipated to accumulate in the sludge. 



POLLUTION MINIMIZATION PLANS 

Metals PMP Evaluation 

Geosyntec conducted a review of the metals Pollution Minimization Plan (PMP) submitted by gdc 
to the U.S. EPA on December 14, 2010, along with the supplement dated July 28, 2011, to assess 
conformance with PMP requirements as prescribed in the NPDES permit. The goal of the PMP, 
as stated in the NPDES permit, was to achieve water quality standards in the discharge for copper, 
zinc, and mercury as soon as practicable with a minimally sized mixing zone. Based on JCO 
effluent monitoring results for copper, zinc, and mercury collected between May 2008 and 
September 2010, gdc’s PMP states that mercury and zinc are typically above water quality 
standards, while copper is typically below water quality standards; however copper does have the 
potential to exceed the standards. The PMP concludes that the water quality standards for copper, 
zinc, and mercury are met within a few seconds after discharge from the diffuser in a mixing zone 
that extends only a few meters from the diffuser. Therefore, the goal does appear to have been met, 
since gdc’s PMP states that the mixing zone is very small (only a few meters from the diffuser) 
and that water quality standards are met within a few seconds after discharge. More detail on 
Geosyntec’s review is summarized in the following paragraphs. 

The PMP prepared by gdc was based on sampling conducted within the Facility in September 2010 
and March 2011 at nine sample locations associated with low strength wastewater (LSW): 

 Fresh Water Supply; 
 Seawater Supply; 
 Thaw Water Outflow; 
 Butchering Outflow; 
 Spray Cooling Outflow; 
 Can Washer Outflow; 
 Boiler Blowdown; 
 Washdown; and 
 Outfall Effluent. 

At the time the PMP for metals was developed the high strength wastewater (HSW) was collected 
in the HSW tank and discharged to the ocean several miles off-shore via a dedicated vessel.  
Therefore, samples associated with HSW streams were not included in the gdc PMP.  

Since the PMP was prepared, the Facility in coordination with the U.S. EPA ceased ocean 
discharge of the HSW in 2012 and redirected it to an on-site treatment system. A review of the 
data post ocean discharge of HSW identified a significant increase in the copper, zinc, and mercury 
concentrations5 in the Facility’s final effluent, as shown in Table 2. Despite these increases, the 
final effluent concentrations of copper, zinc, and mercury continued to be below the effective 
NPDES permit limits identified in Table 2. Upgrades to the wastewater treatment system were 
recently implemented recently. Concentrations of copper, zinc, and mercury in the Facility’s 

                                                            
5 As sampled during semi-annual JCO toxicity testing.  



effluent significantly decreased (from the post-HSW time period) after treatment upgrades were 
implemented, as shown in Table 2. The samples were collected as flow-weighted composites over 
a 24-hour period. 

Table 2:  Average Metals Values in Facility Effluent, 2008 to Present 

Era Dates 
Copper µg/L Zinc µg/L Mercury µg/L 

Average Max Average Max Average Max 

Pre-PMP 
May 2008 to 
December 2010 

2.23 3.1 162 263 0.11 0.16 

Pre-HSW 
(Post-PMP) 

January 2011 to 
June 2012 

2.24 2.4 102 118 0.091 0.16 

Post-HSW 
July 2012 to 
February 2016 

11.95 18.1 459 818 0.25 0.70 

Post-HSW and 
Treatment 
upgrades 

March  to 
December 2018 

1.5 2.3 53.4 111 0.15 0.21 

ASWQS 3.73 85.62 0.050 

NPDES Daily Maximum Limit  117.22  2,284  4.72 

NPDES Monthly Average Limit  58.42  1,138  1.8 
1 Daily average contains a mercury result that was non-detect; therefore, the calculation assumes half of the reporting 
limit for the non-detect result. 

The original gdc metals PMP and supplement, which evaluated concentrations of mercury, copper, 
and zinc, presented the following conclusions: 

 The source of mercury was attributed to the tuna; 
 The primary source of copper was attributed to the tuna; and 
 The primary source of zinc was attributed to the tuna and also galvanized fish boxes and 

other equipment. The report further states that galvanized equipment is necessary in a 
marine environment to avoid excessive corrosion. 

The gdc PMP states that since the tuna was identified as the primary source of each metal 
evaluated, and further stated that there is no practicable way to reduce these in-plant sources other 
than maintaining good housekeeping practices. These practices should involve the clean-up of 
scrap that is removed during washdown activities, a recommendation that originated in gdc’s PMP. 
The gdc PMP also noted that the unavoidable and uncontrollable concentrations of mercury, 
copper, and zinc in the final effluent from the Facility can be addressed by appropriate NPDES 
permit limitations and maintaining an approved mixing zone. The gdc PMP states that the mixing 
zones for these parameters are very small, extending only a few meters from the diffuser and at 
depths below 150 feet. Therefore, since effluent limits continue to be met based on an approved 
mixing zone, water quality standards presumably continue to be achieved in the receiving water 
within a few seconds after (and meters of) discharge. Semi-annual JCO receiving water quality 
monitoring reports confirm this ongoing condition of acceptable receiving water quality for these 
constituents.  

Table 2 also demonstrates that the metals PMP recommended actions may have resulted in a 
decrease in effluent zinc concentrations, though no post-PMP decreases were observed for copper 



or mercury, and the post-PMP zinc improvements were negated after inclusion of HSW. These 
temporary zinc reductions may be attributed to change-out or replacement of some of the 
galvanized equipment used by the Facility, natural variation in the metals content of incoming fish 
tissue, or some combination thereof.  

Implementation of recent measures has also had an impact on the metals concentrations in the final 
discharge since a significant portion of the fish solids was removed from the HSW stream. The 
impact of upgrades is exhibited in the sampling results from 2018 (Table 2), which showed a 
significant decrease in copper, zinc, and mercury concentrations from the post-HSW scenario to 
the post-HSW and treatment upgrades scenario.  

With respect to non-metal constituents, introduction of the HSW treatment system effluent to the 
Facility’s final effluent discharge point also impacted the final effluent concentration of nutrients 
(total phosphorus, total nitrogen, and ammonia), total suspended solids, and oil and grease 
significantly. The following subsection discusses a PMP associated with the reduction of these 
constituents. 

Nutrients PMP 

Since the introduction of HSW treatment system effluent to the Facility’s final effluent stream in 
June 2012, StarKist has been challenged to reduce the concentrations of the following constituents 
in their final effluent: 

 Ammonia; 
 TN; 
 TP; 
 O&G; and 
 TSS. 

In support of reducing final effluent contamination from the Facility, Geosyntec completed on-site 
sampling and flow monitoring in July and September 2015 to collect data on the existing systems 
and processes within the Facility. Geosyntec completed an Environmental Summary Report, which 
was issued to StarKist, Eckert Seamans, and the U.S. EPA on December 21, 2015, describing the 
observations made during two Facility visits completed in July and September 2015, and the results 
of sampling conducted during the September 2015 visit.  Many treatment system upgrades were 
implemented to improve effluent TN and TP loadings. A wastewater sampling event to quantify 
the improvements to the wastewater effluent associated with the upgrades was conducted, and a 
report summarizing the impacts of the upgrades on the final effluent wastewater characteristics 
was submitted on May 01, 2018. From that point, further evaluation will assess whether additional 
upgrades to the treatment system will be required.  
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