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Abstract

An announced Class II inspection was conducted March 3-6, 1996 at the City of
Marysville Wastewater Treatment Plant (Marysville) in Snohomish County, Washington.
Included were analyses of three industrial contributors to the Marysville collection system:
National Foods Corporation, Pacific Coast Feathers Company, and Quil Ceda Tanning
Company.

Moderate reductions in BODs, CBODs, TOC, and TSS occurred across the treatment
plant, but calculations suggest that more robust removal efficiencies are theoretically
possible. Effluent ammonia concentration was relatively high, but was not expected to
exceed water quality criteria at the edge of the acute mixing zone. Analysis of the
facility’s complete mix aeration cells determined that aeration met minimum oxygenation
requirements, but was inadequate for mixing. Marysville should investigate the impact of
mixing on treatment effectiveness. Calculations suggest that the current recirculation rate
to the first and second oxidation ponds from the fourth lagoon may not be highly effective
in reducing BOD;s. Detention time across the two oxidation ponds appears to be adequate
and sludge buildup was minimal. BODs and TSS concentrations increased across the third
and fourth stabilization ponds, and this is likely due to algae growth. The in-plant sand
filter appeared to be operating effectively.

The 24-hour effluent composite CBODs concentration exceeded the NPDES permit
weekly and monthly average limits. Although the comparison is based upon a single
sample, Marysville should ensure that the plant does not on average exceed these limits.
TSS was 80% of the weekly limit and Marysville should ensure that the limit is not
exceeded during seasons when greater algae growth may occur. The Pacific Coast
Feathers BODs grab sample and Quil Ceda Tanning BODs 24-hour composite sample
concentrations exceeded state waste discharge permit daily maximum limits. National
Foods 24-hour composite pH measurement also exceeded the state waste discharge permit
limit. The dischargers should ensure that effluents concentrations are within permit limits.
Contributions of toxic loads to the Marysville treatment plant influent were generally low.

The Marysville whole effluent copper concentration exceeded water quality criteria, but 1s
expected to be reduced to below criteria within the dilution zone. The Marysville effluent
chronic fathead minnow bioassay indicated toxicity at low concentrations, and a
reasonable potential exists for chronic conditions in the receiving water. Additional
bioassays, including bioassays for marine organisms, are recommended. Effluent CBOD;
and BOD:s results differed substantially for Ecology and Marysville split samples and it is
recommended that Marysville review holding procedures. Marysville sludge
concentrations do not exceed limits for land application or hazardous waste designation.
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Summary

Flow Measurements

Daily 24-hour influent flow reported by Marysville was 3.95 MGD during the period of
the 24-hour composites and averaged 4.03 MGD during the inspection. Effluent flow was
3.83 MGD during the period of the 24-hour composites and averaged 3.84 MGD. The
inaccessibility of influent Parshall flume and effluent weir precluded independent
verification of flow measurements. The apparent losses across the treatment system may
be due to non-steady state flows, evaporation, lagoon liner leakage, or inaccurate flow
measurements. Flow through the sand filters was estimated to be 1.24 MGD. 2.6 MGD
of unfiltered wastewater (68% of total) was combined with the filtered flow before final
discharge. Recirculation flow from the fourth lagoon (12.96 MGD) was combined with
backwash reject from the sand filters (216,000 gal/day) and returned to the first lagoon.
Daily discharge to the collection system from National Foods, Inc., Quil Ceda, and Pacific
Coast Feathers were 41,040 gal/day, 10,300 gal/day, and 52,783 gal/day respectively.

Wastewater General Chemistry and Treatment Plant
Design

Treatment Plant Influent

Influent concentrations of Total Solids (TS - 528 mg/L), Total Suspended Solids (TSS -
191 mg/L), and ammonia nitrogen (NHs-N - 18 mg/L) were slightly less than the typical
medium concentrations for untreated domestic wastewater. The five-day Biochemical
Oxygen Demand (BODs 262 mg/L.) was 19% greater and the BODs/TOC ratio (2.83)
about two times greater than typical medium values. The data suggests that, as compared
to typical domestic influents, biologically inactive organic carbon compounds were scarce
in the Marysville influent and that this should result in better relative effluent quality.

Aeration Cell Effluent

Reduction in total BODs across the aeration cells was 52%. TSS concentration decreased
from 191 mg/L to 80 mg/L.. Aeration in the cell appears to be suitable for oxygen
requirements, but inadequate for mixing. The reaction rate coefficient (k) for the cells
due to respiration alone was approximately 0.85 d”' (to the base e at 20° C), and was
within typical values. A rough estimate of k, with settling included was approximately 1.3
d"' (20° C). The value is greater than the minimum k; (0.6 d at 20° C) required by
Ecology design standards for complete mix lagoon systems to ensure full treatment of
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domestic sewage. TSS concentration across the aeration cells was reduced 58% in
contrast to a predicted increase of about 40%. 1t 1s likely considerable settling was taking
place.

Oxidation Lagoon #2 Effluent

Reductions in total BODs across oxidation ponds #1 and #2 exceeded 67%. The
calculated theoretical effluent BODs result (26.4 mg/L.) was 36% less than the measured
BODs (41 mg/L) result. There is a question about the efficacy of recirculation in reducing
BODs loads. The TSS influent concentration {54 mg/L) decreased 33% across the two-
lagoon system. Overflow rate was 11 gal/ft*-d and the solids loading per unit area was
2.7 x 10 Ib/ ft*h. Detention time (4.1 days) was greater than recommended minimums
for settling after aerated lagoon treatment systems. The sludge accumulation rate was
approximately 0.03 inches/year equally distributed.

Stabilization Lagoon #4 Effluent

The reported effluent total BOD: concentration for lagoon #4 effluent was 29 mg/L., but
this value is suspect. The reason for the anomalous total BODs result is unknown.
Lagoon #4 effluent total BODs concentration was calculated from a mass balance of filter
effluent load and final effluent load and found to be approximately 65.4 mg/L. For the
purposes of this report the calculated value was used. Total BODs across polishing
lagoons #3 and #4 increased about 60%, an increase that is most likely due to algae
growth. A predicted reduction in BODs was calculated to be between 65% to 80%.
TSS also increased 17%, which is also consistent with the growth of algae. Lagoon
overflow rate (10.5 gal/ft*d) and sludge loading (2.3 x 10™ b/ ft>h) were well within
typical values. It is reasonable to expect that the sludge accumulation rate would be
consistent with that in lagoons #] and #2.

Sand Filter Effluent

Filtration across the sand filter achieved reductions of 65% in TSS. 59% in total BODx |
and 20% n soluble BODs as well as reductions in ammonia nitrogen, Kjeldahl nitrogen,
and total phosphorus. This resulted in overall reductions in the final effluent of 18% for
TSS, 36% for total BODs, and 5.4% for soluble BODs. There was also an increase of
nitrate and nitrite nitrogen.

Treatment Plant Effluent

Ecology results showed a total BODs reduction from 262 mg/L in the influent to 53 mg/L
in the effluent for 80% removal. Total suspended solids (TSS) decreased from 191 mg/L
to 47 mg/L, for 76% removal efficiency. Carbonaceous BODs showed a 75% reduction.

TOC, Kjeldahl nitrogen, ammonia nitrogen, and total phosphorous were reduced

59%, 29%, 19%, and 40% respectively. Nitrate and mtrite mtrogen increased 11.7%, an
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increase that appeared to take place largely in the sand filter. Chlorine residual
concentrations in all samples were less than the detection limit. Permitted mixing zone
dilution factors are 8.8 and 17 for acute and chronic zones respectively. A mass balance
calculation showed adequate dilution at the acute and chronic dilution zone boundaries.

Industrial Contributor Discharge Results and State Permit
Comparisons

National Foods Corporation

The Ecology composite sample pH result for National Foods discharge was 11.92. This
exceeds the state discharge permit pH range limit. The inspection result did not exceed
specific dangerous waste corrosivity limits, but was sufficiently close to warrant attention.
The Ecology total BODs composite result was equal to or greater than 820 mg/L, and at
the minimum value within the interim effluent limit. The reported value exceeds the new
final effluent BODs limit (effective date: July 1). The Ecology TSS composite result was
well within interim and final effluent limits. The discharge’s contribution to the Marysville
treatment plant influent represents about:

e >3% of the BOD:s load,

o >2% of the CBOD:s load,

o 7% of'the TOC load,

e 1% of the phosphorus load.

Pacific Coast Feathers Company

The Ecology BODs grab-composite sample result (318 mg/L) for the Pacific Coast
Feathers discharge exceeded the state waste discharge permit daily maximum limit.
Ecology TSS result was about 80 % of the permit limit. TOC, oil & grease, and ammonia
nitrogen results were 353 mg/L, 55 mg/L, and 15 mg/L respectively. The discharge’s
contribution to the Marysville treatment plant influent represents about:

e [.5% of'the total BODs load,

e 10% ofits TOC load,

e 2% of the TSS load,

e 4% of the oil & grease load,

¢ slightly more than 1% of its ammonia nitrogen load.
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Quil Ceda Tanning Company

The Ecology BODs composite sample result (373 mg/L) for Quil Ceda Tanning discharge
exceeded the state waste permit daily maximum by 24%. TSS, oil & grease results, and
sulfide results were well within state permit limits. The discharge’s contribution to the
Marysville treatment plant influent represents about:

e less than 1% of the total BODs load,

e less than 0.1% of the TSS load

e 1.4% of the ammonia nitrogen load,

e 2.0% of the Kjeldahl nitrogen load,

e less than 0.1% of the oil & grease load,

NPDES Permit Comparisons

The lagoon #4 effluent 24-hour composite TSS concentration (60.1 mg/L) and load

(1403 Ib/day), as modified to reflect portions of the effluent below 2.8 MGD, were within
NPDES permit monthly and weekly average limits. The TSS concentration (22 mg/L) and
load (194 1b/day) for the filtered portion exceeding 2.8 MGD were also within permit
monthly and weekly average limits. Percent reduction from the influent concentration for
the portion that exceeded 2.8 MGD (89%) was greater than the 85% minimum monthly
average reduction required by the permit.

The Ecology composite 24-hour effluent CBODs concentration (48 mg/L) exceeded the
permit monthly average limit by 92% and the weekly average limit by 20%. The effluent
24-hour composite CBODs load (1533 Ib/day) exceeded NPDES permit monthly average
effluent load limits by 21%, but was within the weekly average load limit. The percent
reduction from the influent concentration (75%) was less than the minimum monthly
average reduction (85%) required by the permit. All other parameters were within permit
influent design loads and effluents limits.

Detected Priority Pollutant Organics and Metals

Marysville Treatment Plant

VOA compounds and BNA compounds results did not exceed either freshwater or marine
acute and chronic water quality criteria. One priority pollutant metal, copper (10 pg/L),
exceeded the marine acute water quality criteria (2.5 pg/L) in the whole effluent. Dilution
in the receiving water (acute dilution factor: 8.8) should reduce this concentration to less
than 46% of the acute criteria.
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Quil Ceda

A single VOA compound, acetone, was detected in two Quil Ceda effluent grab samples,
one at 52,700 pg/L and the other at 58,800 pg/L. Total discharge load was approximately
5.1 Ibs/day. This load should have produced a concentration in the treatment plant
influent of about 150 pg/L, but it apparently volatilized in the collection system.

One BNA compound, benzoic acid (122 pg/L), was discharged at an appreciable
concentration. Four metals were detected in the Quil Ceda discharge, but the highest
concentration, chromium (515 pg/L), was calculated to contribute about 14% to the
Marysville treatment plant influent chromium load (0.329 Ibs/day).

Effluent Bioassays

The Daphnia magna acute 48-hour survival test found 100% survival at all concentrations
in the dilution series, except at 100% effluent which produced a 5% mortality. Statistical
analysis determined that the Lowest Observable Effective Concentration (LOEC) and the
No Observable Effective Concentration (NOEC) were both greater than 100%.

The fathead minnow (Pimephales promelas) chronic 7-day survival and growth test
produced a survival analysis with an LC50 of 57.8%, LOEC of 25.0%, and NOEC of
12.5%. The growth analysis found a LOEC of 12.5%, NOEC of 6.25%, and 25/50%
growth inhibition concentration (Icp) of 10.5%. This represents a statistically significant
difference in response at a concentration less than the acute critical effluent concentration.
A reasonable potential exists for chronic toxicity in the receiving water.

Split Samples

Sample Comparisons

Relative percent differences (RPD) between pairs of BODs and pH samples were less than
variation in precision cited in the EPA comparison of interlaboratory analysis of selected
parameters (EPA, March 1983). The RPD between influent TSS values is close to four .
times the interlaboratory variation in precision, which suggests that there was a difference
between Ecology and Marysville composite sampling technique. This may be due to
inadequate mixing when dividing the sample in preparation for analysis. Ecology BODs
and CBOD:s results for Ecology and Marysville effluent samples were divergent, with a
RPD of 65% and 100% respectively. This may be the result of an elevated holding
temperature for the Marysville sample.
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Laboratory Comparisons

Ecology and Marysville laboratory results for influent samples collected by both Ecology
and Marysville were well matched, indicating that the Marysville laboratory performance
was good.

Sludge

General Chemistry

Total Kjeldahl nitrogen in the sludge was about 1972 mg/L wet weight. Total
accumulated sludge was about 3.94 x 10° Ibs of nitrogen. For sustainable nutrient uptake
rates during land application this would require a minimum of at least 820 acres applied
over one year.

The sludge dry weight fecal coliform density was 149 colonies per grams
(1700 #/100g -wet wt.) and was less than the maximum limit for fecal coliform density of
1000 #/g dry wt. required for Class A sewage sludge land application (EPA, 1993).

Detected Priority Pollutants

Five VOAs and eight BNAs were detected in the composite sludge sample. One BNA,
3B-coprostanol, was detected at 97,500 pg/Kg-dry wt. Eleven metals were detected in
the sludge. Copper, lead, and chromium concentrations (234, 139, and 254 mg/Kg-

dry wt. respectively) appear to reflect the removal over time of relatively high influent
concentrations. The concentrations of priority pollutants in the sludge did not exceed
either EPA standards for land application of sewage sludge or screening concentrations
for the dangerous waste designation criteria. Chromium and lead approached 30% and
16% of the dangerous waste screening concentration (20 times maximum leachate extract
toxicity limit).
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Recommendations

General Chemistry and Plant Design

e Marysville should independently verify the accuracy of influent and effluent flow
meters.

e Marysville should determine if increased mixing in the aeration cells will improve
treatment efficiency.

e Marysville should test treatment efficiency with reduced recirculation to determine if

recirculation rate could be reduced or the practice discontinued entirely.

Industrial Contributor Discharge Results and State Permit
Comparisons

e National Foods should reduce discharge pH to meet the permit limit.
e Pacific Coast Feathers should reduce daily BODs to within the permit limit.

e Quil Ceda should reduce BOD;s concentrations to within the permit limits.

NPDES Permit Comparisons

e Marysville should ensure that TSS concentrations and loads do not exceed permit
limits during periods of enhanced algae growth.

e Marysville should ensure that monthly average effluent BODs concentrations and loads
do not exceed permit limits.

Bioassay Results

e Marysville should characterize effluent toxicity by testing as outlined in section 050 of
WAC 173-205.

e Bioassays specific to marine organisms should be conducted to evaluate the potential
for effluent toxicity at the edge of the dilution zone.
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Split Samples

e Marysville should ensure that the composite sample is mixed during aliquot
breakdown.

e Marysville should ensure that holding temperatures for effluent samples are held at
less than 4° C
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Introduction

A Class II inspection was conducted at the City of Marysville Municipal Wastewater
Treatment Plant (WWTP) on March 3-6, 1996. Several industrial contributors to the
treatment plant were also examined. Guy Hoyle-Dodson and Steven Golding,
environmental engineers for the Washington State Department of Ecology Toxics
Investigations Section, conducted the investigation. Mike Dawda, Ecology Northwest
Regional Office permit manager, provided background information and assisted during the
inspection. Dale Thayer, Marysville WWTP manager, provided information on facility
operation and assistance on site.

The Marysville WWTP serves the city of Marysville and surrounding area, which include
residential, commercial, and industrial contributors. An NPDES Permit

(No. WA-002249-7) was issued June 20, 1994 with an expiration date of June 20, 1999
Industrial facilities that contribute to the system include such activities as metal finishing,
egg processing, feather processing, berry processing, and tanning. Three facilities were
identified as major contributors of flow and five-day Biochemical Oxygen Demand
(BODs)

1. National Food Corporation (egg processing)
2. Pacific Coast Feathers Company (duck and goose feather processing)

-~

3. Quil Ceda Tanning Company (specialty hide tanning and dyeing)

The Class II inspection was initiated by the Department of Ecology to evaluate permit
compliance and provide information about facility loading and performance. Results from
industrial contributors will be used to develop effective pretreatment programs. Special
attention was paid to treatment effectiveness across the various components of the
treatment system. The inspection also focused on flow measurements, concentrations of
priority pollutant organics and metals in effluent, and sludge characterization.

Objectives of the inspection included:

e Evaluate NPDES permit compliance by analysis of influent and effluent permit
parameters to determine concentrations and loads

¢ Evaluate wastewater toxicity by comparing priority pollutant organics and metals scan
results to Washington State acute and chronic water quality criteria

o [Evaluate wastewater toxicity with effluent bioassays

e Evaluate treatment plant performance with the goal of estimating the reaction rate
coefficient
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Evaluate WWTP self-monitoring program through sample splits and independent
laboratory analysis

Evaluate sludge toxicity by comparisons to federal and state land application and
dangerous waste regulations

Evaluate oxygen demand parameters, nutrients, complex organics, and metals
discharged to the collection system by major industrial contributors
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Setting

The Marysville wastewater treatment facility is located in Snohomish County,
Washington, south of the city of Marysville on Ebey Slough, a channel of the Snohomish
River estuary (Figure 1). The WWTP treatment system uses two complete mix aeration
cells, two primary oxidation (waste stabilization) lagoons, and two final polishing lagoons,
usually connected in series (Figure 2). A portion of the lagoon system effluent can be
treated by a backwash sand filter system, which is then recombined with the unfiltered
portion. The final combined effluent is treated by chlorine disinfection.

The WWTP headworks consists of a screwpump, mechanical bar screen, comminutor,
grit chamber, and Parshall flume. Influent enters the headworks from two main trunk
lines: a west line that is pumped from a wet well on the west end of the facility, and a
north line that enters just above the screwpump. All industrial contributors discharge
directly to the plant’s collection system. Influent flows are measured at the Parshall flume
by ultrasonic meter.

Flow from the headworks enters a two cell complete mix aeration system for initial
biological treatment. The cells are isolated from the first oxidation pond by hydraulic
curtain barriers which extend to its full depth. Floating 25-Hp aerators (eight in Cell #1
and five in Cell #2) provide aeration. The two initial complete mix cells can be operated in
either series or in parallel. During the inspection the cells were operated in series.
Discharge to the remainder of the first pond is via a narrow breach in the southwest corner
of Cell #2’s hydraulic curtain.

Flow from the complete mix aeration cells is merged in the first oxidation lagoon with
recirculation discharge from the fourth polishing lagoon combined with backwash from the
sand filters. A scum baffle just downstream of the recirculation dischargers skims floating
debris and grease. The first oxidation pond is not heavily aerated, and appears to act as a
facultative lagoon. It is separated from the second oxidation lagoon by another long
hydraulic curtain with a small breach at the west end to allow flow. The second oxidation
lagoon is also largely quiescent and likely acts as a sedimentation lagoon, although some
facultative treatment may occur. Some recirculation is also discharged at the head of the
second lagoon.

The final two lagoons act as polishing lagoons and are physically separated from the
second oxidation lagoon by a earthen barrier. Two 48-inch culverts to conduct flows
from lagoon two to lagoon four. The third and fourth lagoon are partitioned by a
hydraulic curtain running the length of a larger lagoon with a breach at the south end.

The third lagoon contains six 7.5 Hp aerators which provide localized aeration. The
fourth lagoon is unaerated and likely acts as a sedimentation lagoon. At the discharge end
of the fourth lagoon there are a series of suction headers for collecting recirculation.
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A portion of the effluent from the fourth lagoon can be diverted to a backwash sand filter
during high flow for additional treatment of total suspended solids (TSS). During low
flows (< 2.8 MGD) this effluent is pumped directly to the chlorine contact chamber for
disinfection. During higher flows a portion of the fourth lagoon effluent is treated by the
filter and recombined with untreated lagoon effluent before entering the chlorine contact
chamber. An in-line meter at the end of the chlorine contact chamber measures effluent
flows. Discharge is via a 28-inch diameter polyethylene force main to a 36-foot long
diffuser with seven ports fitted with “T” risers. The outfall is located at a depth of

12.5 feet, approximately 181 feet from the north bank of Steamboat Slough, a channel of
the Snohomish River estuary which feeds into Possession Sound. The receiving water is
designated a marine water body for the purpose of water quality criteria comparisons.

Several industrial dischargers contribute substantial influent loads to the Marysville
treatment plant.

National Foods Corporation

National Foods is an egg processor located northeast of Marysville. The facility operates
under State Waste Discharge Permit No. 7332, expiration date June 1, 1999. The main
sources of wastewater at the plant are:

o washwater generated from washing plastic egg flats using a detergent product called
Quorum Yellow

e washwater from egg washing using a product containing sodium hydroxide, trisodium
tripolyphosphate, poly oxamer, and sodium chloride

e washwater from egg washing using a product containing iodine and phosphoric acid

e pasteurization process clean-in-place water using sodium hydroxide

e chasing liquids used in the pasteurization process

e truck and floor washings from the truck maintenance shop

e waste eggs from breakage and floor washings, treated by centrifuge to remove the
denser egg waste from the wash water (Krigbaum, 1996)

Recovered egg waste 1s sold to a pet food manufacturer. The plant mixes washwaters
containing egg wastes, detergents, and defoamers to sanitary sewage from the facility and
discharges this mixture to the collection system. Discharge flow to the collection system
is limited to 122,000 gallons per day.
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Pacific Coast Feathers Company

Pacific Coast Feathers, also located northeast of Marysville, processes goose and duck
feathers. Feathers are cleaned and rinsed in a series of washers. The resulting cleaned
feathers and down are air dried and separated by blowers. Pacific Coast Feathers
contributes over 300,000 gallons per day to the collection system. The process wash
water discharged to the collection system contains animal wastes, oils & grease. polyflock,
detergents, and surfactants (Crider, 1996)

Quil Ceda Tanning Company

Quil Ceda, located within Marysville on Quilceda Creek, cures largely specialty animal
hides (deer, elk, moose, bear, antelope, goat, caribou, and cow) producing finished
leather. The facility operates under State Waste Discharge Permit No. 7270, expiration
date October 30, 1999. The process utilizes salt as an initial preservative, hydrated lime
and soda ash as a caustic to remove animal wastes. a chemical reactant consisting of
ammonium sulfate and Warmteck to remove soda ash and lime from the hides, a
chromium and sulfuric acid solution to preserve the hides, organic dyes for coloring,
talcum for softening, and steam drying. A separate sulfide treatment system employing
magnesium sulfate and alum removes solids from the caustic wastewater and produces a
supernatant which is pumped through the main wastewater treatment system.

The main wastewater treatment system consists of a series of sedimentation and aeration -
tanks. In the first aeration tank phosphoric acid, an enzyme, and a bacterial culture is
added to initiate biological treatment. The wastewater proceeds through several
additional aeration tanks, with chlorination in the final tank. Daily discharge to the
collection system is limited by permit to 16,000 gallons. Sludge from the sulfide treatment
system 1s added to sludge from the main wastewater treatment system and sold as
fertilizer. Other solids produced by the tannery are hauled to a landfill (Fifield, 1996).
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Procedures

Ecology collected both grab and composite samples at the WWTP. Composite samples
were collected March 5-6 from wastewater at the plant at three stations (Figure 2 &
Appendix A): influent at the headworks just upstream of the Parshall flume, flow from
complete mix Cell #2 into the first oxidation pond, and disinfected effluent just above the
final weir. All strainers were submerged approximately 12 inches below the surface of the
flow and positioned to prevent entrainment of sediments. The Cell #2 station compositor
was transported by boat to its location and mounted on a small floating platform near the
breach in the hydraulic curtain. Additional composite samples were collected March 5-6
from the discharge to the collection system of two industrial contributors: Quil Ceda
Tanning Company and National Foods Corporation. The Quil Ceda sample was collected
from a holding tank just prior to discharge, and the National Foods sample was collected
from a manhole just upstream of the collection system.

All composite samples were collected using Ecology ISCO composite samplers with equal
volumes of the sample collected every 30 minutes over a 24-hour pertod. Due to an
apparent pump malfunction, the effluent compositor collected sample aliquots that
contained less volume than had been originally programmed for. However, the
compositors collected the full 48 samples over the 24-hour collection period and
inspection of the pump mechanism suggests that each aliquot volume was equal and the
total volume collected was representative of the effluent flow for that period. One transfer
blank was collected on March 4 by running deionized (DI) water through the effluent
compositor prior to sampling.

Grab samples for oil & grease, TSS, and volatile organics were collected at influent and
effluent composite stations, both in the morning and afternoon of March 5. Single grab
samples for a wide range of general chemistry parameters were taken March S from the
second oxidation pond’s discharge to the third lagoon, from the fourth lagoon’s effluent,
from the sand filter’s discharge to the chlorine contact chamber, and from the sand filter’s
backwash recirculation flow. A morning and afternoon grab sample for fecal coliform was
taken March 6 from the final effluent. A three-part grab-composite for bioassays was
collected March 5-6 from the effluent just prior to the chlorine contact chamber to avoid
chlorine contamination of the sample. A two-part grab-composite was also collected from
Pacific Coast Feathers effluent the afternoons of March 5 and 6. Two separate grabs
were collected from the Quil Ceda composite sample location, one on March 5 and the
other on March 6. Finally, a grab-composite was collected by petite ponar from three
locations in fourth lagoon’s sediments on the evening of March 6.

Marysville personnel collected composite samples at the influent headworks and above the
final effluent weir. The Marysville influent and effluent samples were taken March 6. The
Marysville sample locations were similar to the locations of the Ecology influent and final

effluent composite samplers. Marysville composite samples were split for analysis by both
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Ecology and Marysville laboratories. Parameters analyzed, samples collected. and the
sampling schedule appear in Appendix B

Samples for Ecology analysis were put in appropriate containers and preserved as
necessary. Samples were packed n ice for delivery to the Ecology Manchester
Laboratory. Holding time restrictions were observed for all samples. Analytical
procedures and laboratories performing the analyses are summarized in Appendix C.
Sampling quality assurance included priority pollutant cleaning of sampling equipment
(Appendix D).

Quality Assurance/Quality Control

A transfer blank was submitted for semi-volatile organics and metals analyses. Sampling
quality assurance included ultra cleaning (priority pollutant cleaning) of sampling
equipment to remove trace priority pollutant contaminants. Sampling in the field followed
all protocols for holding times, preservation, and chain-of-custody set forth in the
Manchester Environmental Laboratory Lab Users Manual {(Ecology, 1994).

Laboratory QA/QC, including holding times, Laboratory Control Sample (LCS) analysis,
matrix spike and duplicate spike sample analyses, surrogate recoveries, and precision data
were, with the exceptions noted below, within appropriate ranges. Initial calibration
verification standards and continuing calibration standards were within relevant USEPA
(CLP) control limits. Procedural blanks were predominantly free from contamination.
For bioassays the conduct of testing, responses to positive and negative controls, and
water quality data were all appropriate. Qualifiers are included in the data table where
appropriate. The following are specific concerns:

General Chemistry

The extraction process for the oil & grease analysis produced emulsions that were difficult
to break, reducing extraction efficiency which could produce low results. All oil & grease
samples were qualified with a “J” indicating an estimated result. Soluble BOD for
treatment plant influent and aeration cell composite samples, as well as 5-day and inhibited
BOD for the National Foods composite sample, were all qualified with a “G”, indicating
that the result is greater than the value reported. This was due to insufficient dilution of
these samples, producing a 5-day dissolved oxygen concentration of less than 1 ppm.

Volatile and Semivolatile Organics

Low levels of certain target volatile and semi-volatile compounds were detected in
laboratory blanks. The EPA “five times rule” was applied to all target compounds that
were found in the blank. If the concentrations of the compounds in the samples were
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greater than or equal to five times the concentration of the compounds in the associated
method blank, they are considered native to the sample. Matrix spike and matrix spike
duplicate recoveries for the water sample volatiles were approximately 50% of expected.
This has been attributed to inadvertently spiking solutions at half the specified levels.
Because relative percent differences (RPDs) are within specifications no qualifiers have
been added unless there was no recovery. Any target compounds not within acceptable
QC limuts for both percent recovery and RPD have been qualified with a *“J” to indicate
that the result is an estimate. One compound was not recovered and the data was rejected
(REJ). Three samples had internal standards outside of accepted limits. Dilutions were
analyzed on all samples to provide better quantitation results. The dilution appeared to
reduce matrix interference, and the internal standard area counts were acceptable in the
reanalysis.

Metals

Spike recoveries in the sludge sample for thallium by GFAA and antimony by ICP were
low. Recovery of antimony in the LCS sample was also low. These parameters are
qualified with “UJ” as undetected at the estimated detection level due to the observed

low spike recoveries. Chromium and zinc spike levels were reported “NC, as not
calculated, due to the sample level being four times the spike level. Spike recoveries in the
water samples were low for arsenic, lead, selenium, and thallium. They are qualified as
“UJ” as undetected at the estimated detection level or J as estimated due to the observed
low spike recoveries. Water sample lead results are qualified with a “J” as an estimate or
a “UJ” as undetected at estimated detection levels due to RPD precision being outside
CLP acceptance windows.

Chlorinated Pesticides/PCB

Water surrogate recoveries were low for several parameters resulting in the application of
the “J” qualifier to indicate that the result is an estimate. This may have been due to
matrix effects.




Results and Discussion

Flow Measurements

Marysville determines plant effluent flows for NPDES permit reporting purposes by
totalizer flow measurements at the effluent weir. Influent flows are determined, also by
totalizer flow measurements, at the headworks Parshall flume. Daily 24-hour (08:00-
08:00) totalized intluent flows reported by Marysville were 4.11 MGD for March 4-5
and 3.95 MGD for March 5-6, with an average daily flow over the two-day period of
4.03 MGD. Effluent flows for each day of March 3-6 were 3.85 MGD, 3.84 MGD, and
3.83 MGD respectively (average: 3.84 MGD).

The exact cause of the difference in influent and effluent flows is unknown, but may be
due to non-steady state flow, evaporation, lagoon liner failure, or inaccurate flow meters.
The inaccessibility of influent Parshall flume and effluent weir precluded independent
verification of flow measurements. The accuracy of all flow meters should be verified by
Marysville. Flow through the sand filters for March 5-6 was estimated to be 1.24 MGD,
leaving approximately 2.6 MGD of unfiltered wastewater (68% of total) entering the
chlorine contact chamber. Recirculation flow from the fourth lagoon, and reject from the
filters, produce a combined flow back to ponds #1 and #2 of almost 13 MGD (estimated
from pump capacity). Reject (backwash) flow from the sand filters, as estimated from
pump capacity, was approximately 216,000 gallons per day.

The combined daily discharge from National Foods processes to the collection system was
41,040 gallons for the 24-hour period, 14:00-14:00, on March 5-6. Quil Ceda discharged
10,300 gallons to the collection system for a 24-hour period on March 5-6. Pacific Coast

Feathers discharged a total of 52,783 gallons for a 24-hour period on March 5-6.

General Chemistry Results and Treatment Plant
Effectiveness

Treatment Plant Influent

Ecology general chemistry results are presented in Table 1. Influent concentrations of
total solids (TS - 528 mg/L), total suspended sohds (TSS - 191 mg/L), and ammonia
nitrogen (NHz-N - 18 mg/L) were all slightly less than the typical medium concentration
for untreated domestic wastewater (Metcalf & Eddy, 1991). Five-day biochemical oxygen
demand (BODs - 262 mg/L) was 19% greater than the typical medium concentration. The
average influent oil & grease concentration (O&G - 20 mg/L) was 60% less than the
typical weak concentration. The total organic carbon (TOC - 92 .4 mg/L) was slightly
more than the typical weak concentration and the BODs/TOC ratio (2.83) was about two
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times greater than typical values. Since the BODs load falls into a typical range, the data
suggest a scarcity of the biologically inactive organic carbon load relative to typical
treatment plant influents (APHA, 1992). The weakness of the total non-volatile
suspended solids (TNVSS - 19 mg/L) concentration in the influent likely represents the
absence of typical inorganic constituents and would not account for the paucity of
biologically inactive organic carbon loads. The scarcity of compounds resistant to
breakdown by conventional biological treatment should result in improved effluent quality
relative to other typical treatment plants A discrepancy between the field and laboratory
conductivity results may be due to instrument failure.

Aeration Cell Effluent

Aeration in the cells appears to be suitable for oxygenation requirements, but inadequate
for complete mixing. A calculated estimate of the aerator power needed to achieve the
required oxygen saturation across each cell was 43 6 horsepower (Metcalf & Eddy, 1992),
well within the available horsepower observed being used during the inspection. This
power calculation uses dissolved BODs, but the reported influent and effluent soluble
BODjs results (both 17 mg/1.) were qualified by the laboratory as representing the lowest
possible values with no constraint on an upper limit. The influent result in particular 1s
unusually low for typical domestic wastewater and likely underreports the actual value by
a considerable amount.

For the purpose of the oxygenation requirement and power calculations it was assumed
that influent soluble BODs was approximately 50% of the total BODs result. This
assumption was based on survey results of soluble to total BODs ratios found for a number
of typical domestic influents (Viessman & Hammer, 1985; EPA, Oct., 1983). Calculation
of theoretical soluble BODs concentration expected in the aeration cell effluent was
approximately 11 mg/L, very close to the reported mimmum 17 mg/L actually found in the
aeration cells effluent. As a result this 17 mg/LL minimum value was believed to be
representative and was retained for use as the effluent soluble BOD; value in all pertinent
calculations. As calculated, the estimate of power requirements is believed to be a good
approximation,

Reductions in total BODs across the aeration cells approached 52% (Table 2). The
reaction rate coeflicient (k; ) for each cell due to respiration alone (no settling included),
as calculated using total BODs values and the Ist order kinetic equation (assuming k; is
the same for each cell in the series), was approximately 0.85 d™' (to the base e at 20° C).
This value falls into the range of typical k; values for similar systems (range: 0.25 d' to
1.0 d" to the base e at 20° C - Metcalf & Eddy, 1992).

The uncertainty in dissolved BODs concentrations and the absence of a clarifier
immediately following the aeration cells made quantification of the cells’ biological
reaction efficiency with settling difficult to determine using conventional algorithms.
Assuming that BODg concentration after settling will be largely dissolved BODs, a rough
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estimate of k; with settling was derived by equating the 1st order reaction rate equation to
the monod equation concerned with soluble substrate removal kinetics and using
previously indicated total to soluble BODs ratios. The k; for the complete mix aeration
cells with substrate settling factored in is approximately 1.3 d”' (base e at 20° C). The
value 1s more than twice as great as the minimum k; of 0.6 d! (base e and at 20° C) as
stipulated for complete mix aerated lagoon systems with settling to ensure full treatment
of domestic sewage (Labib, 1996). This would further indicate that biological activity in
the cells is of a high order and 1s sufficient to aerobically treat the Marysville influent
BOD:s lead.

During the inspection large quiescent zones were observed in the complete mix cells and it
appeared likely that the cells were inadequately mixed. To conform to draft Ecology
design criteria for mamtaining suspended solids in aerated lagoons, power requirements
greater than 50 hp/Mgal are needed (Labib. 1996). At the low end power requirements
were calculated to be 244 hp for each 4.89 Mgal complete mix cell. Since the power
required for oxygen saturation across each cell was 43.6 horsepower, this indicates that
horsepower required for mixing would govern the design. Total horsepower in Cell #1
and Cell #2 1s 200 hp (8 - 25 hp aerators) and 125 hp (5 - 25 hp aerators), respectively.
For a complete mixed regime, cell #1 is about 82% and cell #2 is about 51% of these
minimum power requirements, suggesting that the cells were not adequately mixed.
Additional calculations also suggest that considerable settling was taking place in the cells.
TSS concentration across the aeration cells decreased from 191 mg/L to 80 mg/L.

This reduction (58%) is at odds with an expected estimated increase in TSS of about 39%
across these systems due to microorganism growth.

The anticipated accumulation of sludge within the complete mix cells may have a long-
term detrimental effect on treatment as volumes decrease and flow is impeded. Marysville
should investigate the build-up of sludge in the complete mix aeration cells. Marysville
should increase mixing power and coverage in the cells.

Oxidation Lagoon #2 Effluent

Reductions in total BODs across oxidation lagoons #1 and #2 exceeded 67% (Table 2).
An analysis was performed using the st order removal rate equation for aerobic-
anaerobic (facultative) ponds (Metcalf & Eddy, 1992), assuming a range of dispersion
coefficients (1-4) and a reaction rate k; of 0.12 d”' (recommended minimum k; to the base
e adjusted to 8.5° C - Labib, 1996). The analysis of the two-lagoon system (with
recirculation equal three times the plant flow rate) indicates that the maximum predicted
BODs 0f 26.4 mg/L was 36% less than the measured effluent BODs result (41 mg/L).
Maximum calculated k, for the system was 0.06 d”' (base e at 8.5° C), less than the
recommended minimum k, by a factor of two.

It should be noted that Marysville recirculation rate exceeds 3.0 Q (plant flow) and this is
greater than the rates of 0.5 to 2.0 Q typically used (Metcalf & Eddy, 1992). Also of note
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is the predicted effluent BODs result when analyzed without recirculation from the fourth
lagoon (43.1 mg/L - at the highest diffusion coefficient value). The predicted effluent
result with recirculation was only 39% less than the predicted result without recirculation.
These calculations assumed the same reaction rates, dispersion factor coefficients, and
detention times; although the unrecirculated analysis may have lower coefficients (due to
less energetic kinetics). The comparison raises questions about the efficacy of
recirculation in reducing BODs loads. Although recirculation may provide the alternative
benefit of increased treatment of ammonia nitrogen, Marysville should evaluate treatment
efficiency without recirculation to determine if the recirculation rate could be reduced or
the practice discontinued entirely. It is possible that other solutions for increasing
treatment effectiveness for BODs (i.e. reducing algae growth) may be more cost effective.

TSS concentrations across the system decreased 33%, with a final concentration

(54 mg/L) typical for these systems (WEF, 1992 and Metcalf & Eddy, 1992). The
overflow rate was 11 gal/fi*.day and the solids loading per unit area was

2.7 X 10~* Ib/f*-h. Detention time (4.1 days with recirculation) was greater than
recommended minimums for settling after aerated lagoon treatment systems. Assuming a
typical range for the volatile solids anaerobic reaction rate coefficient of 0.52 y” to

0.92 v, the sludge accumulation rate can be expected to range between

1.87 X 107 Ib/year to 2.82 X 10~° Ib/year. With a specific density of about 1.01 the
maximum accumulation rate is approximately 0.03 inches/year equally distributed.

Stabilization Lagoon #4 Effluent

Total BODs concentration for lagoon #4 effluent of 29 mg/L (Table 1) appears to be low
and is suspect for several reasons:

¢ Final effluent total BODs (53 mg/L) was substantially higher despite additional
treatment of a portion of lagoon #4 effluent by the sand filter.

¢ Final effluent total BODs result appears to be the more reliable than the fourth lagoon
total BODy value, since it is closely matched by a concurrent CBOD:s result (48 mg/L),
which is almost 40% greater than the lagoon #4 total BODs result.

e Lagoon #4 effluent TOC concentration was also higher than the lagoon #4 total BODs
value, whereas the opposite is usually the case due to the BODs test’s oxidation of
other organically bound elements, such as nitrogen and hydrogen (APHA, 1992).

e The filter effluent total BODs result (27 mg/L) has almost the same concentration as
the lagoon #4 total BOD:s result despite considerable removal of BODs load as
evidenced by the backwash BODs concentration.

The reason for the anomalous total BODs result is unknown. Lagoon #4 effluent total
BODs concentration was calculated from a mass balance of filter effluent load and final
effluent load and found to be approximately 65.4 mg/L. For the purposes of the
inspection the calculated value of lagoon #4 effluent total BODg seems more reliable.
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The increase of total BODs in lagoon #4 effluent above that in lagoon #2 effluent may be
attributed to algae growth in the polishing lagoons.

Using the calculated lagoon #4 effluent total BODs concentration, total BODs across
polishing lagoons #3 and #4 increased about 60%. The predicted reduction in BODs is
between 65% to 80%. This is based on the recommended reaction rate coefficient of
0.10 d' (adjusted to 5.2°C - Labib, 1996), a range of dispersion factors (0.05-4.0), and a
detention time which excludes recirculation. The difference between predicted and actual
is most likely due to algae growth in the lagoons, although variations in plant loading
cannot be discounted. TSS also increased 17%, which is also consistent with the growth
of algae. This increase occurred during seasonably mild temperatures and during the
hotter summer months algae growth would likely be much greater, creating even greater
BOD:s concentrations.

Lagoon overflow rate (10.5 gal/ft*-d) and sludge loading (2.3 x 10 Ib/ ft*h) were well
within typical peak values. The sludge accumulation rate across the lagoons #3 and #4
could not be calculated due to the increase of solids across the system. It can be assumed
that some settling occurs. Since the retention time with recirculation (4.2 days) in lagoons
#3 and #4 is similar to that in the previous two lagoons and TSS loads to the lagoons are
less, it is reasonable to expect that the sludge accumulation rate is no greater than that in
lagoons #1 and #2. The 1994 hydrographic survey of the Marysville facility indicates that
sludge accumulation is heaviest in portions of lagoon #1, with more moderate
accumulations in portions of lagoons #3 and #4 (Livingstone Associates, 1994). The
depth of sludge accumulation in lagoons #3 and #4 may also be attenuated by facultative
assimilation of organic wastes into algae.

Sand Filter Effluent

Filtration across the sand filter achieved a 65% reduction in TSS load and an overall

18% reduction in the final effluent TSS load (Table 2). Using the calculated total BODs
for the lagoon #4 effluent, total BODs was reduced 59% across the sand filter, for a 36%
reduction of the final effluent BODs load. Dissolved BODs was reduced 20% and 5.4% in
each case, respectively. There was also reduction in Kjeldahl nitrogen and total
phosphorus. A reduction in ammonia nitrogen (13%) and a concurrent increase in nitrate
and nitrite nitrogen concentration across the filter indicates that nitrification was taking
place. The latter concentration increased by a factor of 20.

Treatment Plant Effluent

Reductions across the entire system were calculated and the results presented in Table 2.
Ecology results showed a total BODs reduction from 262 mg/L in the influent to 53 mg/L
in the effluent (approximately 80% removal). Carbonaceous BODs showed a 75%
reduction. Total suspended solids (TSS) decreased from 191 mg/L to 47 mg/L with a
removal efficiency of approximately 76% across the system. Removal efficiency across
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the plant for TOC was 59%. Kjeldahl nitrogen, ammonia nitrogen, and total phosphorous
were reduced 29%, 19%, and 40% respectively. Nitrate and nitrite nitrogen increased
117%, from 0.39 mg/L to 0.868 mg/L, an increase that appeared to take place largely in
the sand filter. Analysis of Marysville samples displayed similar reductions for TSS, but
showed greater removal efficiencies for carbonaceous BODs and total BODs. The data
suggest moderately effective treatment of TSS and BODs and less effective nitrification.
Chlorine residual concentrations in all samples were less than detection limits.

An Ecology-approved city of Marysville mixing zone study (Jones and Stokes, 1996)
suggests mixing zone dilution factors of 8.8 and 17 for acute and chronic zones
respectively. A mass balance calculation incorporating Washington State Water Quality
Standards mixing zone specifications was calculated to project maximum end-of-pipe
concentrations which would not produce violations of total ammonia criteria at the acute
and chronic dilution zone boundaries (Ecology, 1994). The calculation uses an adjusted
total ammonia nitrogen criteria based upon the receiving water pH, salinity, and
temperature observed for March during a 1993-1994 receiving water study (Jones and
Stokes, 1994). The upstream receiving water ammonia concentration was taken from a
1995 TMDL study (Cusimano, 1994). The maximum allowable whole effluent ammonia
nitrogen concentrations were 181 mg/L and 51.9 mg/L for the acute and chronic criteria
respectively. The effluent ammonia nitrogen concentration (15 mg/L) determined during
the inspection was within the allowable acute and chronic concentrations.

Industrial Contributor Discharge Results and State Permit
Comparisons

National Foods Corporation

Table 3 compares inspection results to state discharge permit limits. The pH of the
Ecology composite sample result for National Foods discharge was 11.92. This exceeds
the specific prohibition cited in the facility’s state waste discharge permit, limiting all pH
results to between 5.0 and 11.0. National Foods should lower discharge pH to meet the
permit limit. Although the inspection result did not exceed specific dangerous waste
corrosivity limits (12.5) the composite sample was sufficiently close to warrant attention.

The Ecology total BODs composite result was equal to or greater than 820 mg/L

(281 Ibs/day). The actual BODs concentration is tentative, since the result was qualified
with a “G” indicating that it was a minimum value and that the actual value was greater
than or equal to the reported value. The lowest possible value was within the interim
effluent limit (1500 mg/L & 700 lbs/day - authorized through June 30, 1996). The
minimum value exceeds the final effluent limit for BODs (300 mg/L - beginning

July 1, 1996) and National Foods should ensure that discharges will meet the new limits.
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The Ecology TSS composite result (83 mg/L) was well within interim and final effluent
limits (350 mg/L). The discharge’s contribution to the Marysville treatment plant influent
represents about: '

e > 3% of the BODs load,

e >2% of the CBOD:s load,

o 7% of the TOC load,

e 1% of'the phosphorus load.

Other parameter contributions to the treatment plant influent were less than 1%.

Pacific Coast Feathers Company

The Ecology BODs grab-composite sample result (318 mg/L) for the Pacific Coast
Feathers discharge exceeded the state waste discharge permit daily maximum limit of
300 mg/L. Pacific Coast Feathers should reduce daily BODs to below the permit limit.
The Ecology TSS result (281 mg/L) was about 80% of the permit limit. Care should be
taken to ensure that variability in daily TSS concentrations does not exceed permit limits.
TOC, oil & grease, and ammonia nitrogen results were 353 mg/L, 55 mg/L, and 15 mg/L
respectively. The discharge’s contribution to the Marysville treatment plant influent
represents about:

1.5% of the total BODs load,

o 10% of'its TOC load,

e 2% of'the TSS load,

e 4% of the oil & grease load,

e slightly more than 1% of its ammonia nitrogen load.

Quil Ceda Tanning Company

The Ecology BODs composite sample result (373 mg/L) for Quil Ceda discharge
exceeded the state waste permit daily maximum of 300 mg/L by 24%. Quil Ceda should
reduce BODs concentrations to within permit limits. TSS (60 mg/L), oil & grease results
(estimated at 8 and 10 mg/L), and sulfide results (1.2 and 1.5 mg/L) were well within state
permit limits. Conductivity and hardness were 13,600 pmos/cm and 772 mg/L
respectively. The discharge’s contribution to the Marysville treatment plant influent
represents about:

e less than 1% of the total BODs load,

e less than 0.1% of the TSS load

e 1.4% of the ammonia nitrogen load,

e 2.0% of the Kjeldahl nitrogen load,

e less than 0.1% of the oil & grease load,
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NPDES Permit Comparisons

Table 4 compares inspection results to NPDES permit limits. The permit allows different
TSS limits depending on the proportion of flow above or below 2.8 MGD. A calculation
is used to determine the combined flow proportional concentrations of fourth lagoon
effluent and filter effluent to compare to limits for flows under 2.8 MGD. The permit
limits for flow above 2.8 MGD are compared directly to final effluent concentrations. The
fourth lagoon and filter effluent TSS concentration (60.1 mg/L), as modified to reflect
portions of the effluent below 2.8 MGD, was within NPDES permit monthly and weekly
average limits. The TSS load for this portion (1403 1b/day) was under the maximum
monthly and weekly average permit load. The TSS concentration (22 mg/L) and load
(194 Ib/day) for the filtered portion exceeding 2.8 MGD were also within permit monthly
and weekly average limits. Percent reduction from the influent concentration for the
portion that exceeded 2.8 MGD (89%) was greater than the 85% minimum monthly
average reduction required by the permit. The TSS concentration was 80% of the weekly
limit and Marysville should ensure that the limit is not exceeded during months when algae
growth is more prolific.

The Ecology composite 24-hour effluent CBODs concentration (48 mg/L) exceeded the
permit monthly average limit by 92% and the weekly average limit by 20%. The effluent
24-hour composite CBOD:s load (1533 Ib/day) exceeded NPDES permit monthly average
effluent load limits by 21%, but was within the weekly average load limit. The percent
reduction from the influent concentration (75%) was less than the minimum monthly
average reduction (85%) required by the permit. Marysville 24-hour effluent CBOD
results (16 mg/L) were within permit limits, but it is believed that the result underreports
the actual concentration due to the high sample holding temperature (9.4° C). Marysville
should ensure that monthly effluent concentrations and loads do not exceed permit limits.
BOD; samples should also be preserved at 4° C before analysis.

Effluent fecal coliform results were well below permit limits and pH results were within
the stipulated range. The reported totalized average influent flow of 4.03 MGD was well
below the NPDES permit design limit of 6.1 MGD. Influent BODs concentrations and
load were well below both permit overloading limits.

Detected Priority Pollutant Organics and Metals

Table 5 summarizes concentrations of organic parameters detected with priority pollutant
scans. Table 6 summarizes detected priority pollutant metals. Appendix E contains
results of all targeted organic compounds and metals results. Tentatively identified
compounds are presented in appendix F. A glossary is included in appendix G.
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Marysville Treatment Plant

Three VOA compounds and six BNA compounds were detected in the treatment plant
24-hour composite eftfluent sample (Table 5), but concentrations did not exceed either
tfreshwater or marine acute and chronic water quality criteria. Influent results displayed
one appreciable VOA concentration (methylene chloride - 251 ng/L-estimated) and two
appreciable BNA concentrations (benzoic acid - 230 pg/L-estimated and 3b-coprostanol -
300 pg/L-estimated).

Five priority pollutant metals were detected in the plant effluent (Table 6). Only one,
copper (10 ng/L), exceeded the marine acute water quality criteria (2.5 pg/L) in the whole
effluent. Dilution in the receiving water (dilution factor: 8.8) should reduce this
concentration to less than 46% of the acute criteria. Influent concentrations include
chromium (9.8 ug/L), copper (46 pg/L), and lead (6.7 ng/L-estimated).

Quil Ceda Tanning Company

A single VOA compound, acetone, was detected at elevated concentrations in the two
Quil Ceda grab samples, one at 52,700 ug/L and the other at 58,800 ug/L. Total
discharge load was approximately 5.1 lbs/day. This load is equivalent to a concentration |
in the treatment plant influent of about 150 pg/L, but it apparently volatilized in the
collection system before reaching the Marysville treatment plant. Five detected BNAs
were discharged to the collection system from Quil Ceda. Only Benzoic acid was
discharged at an appreciable concentration (122 pg/L). Four metals were detected in the
Quil Ceda discharge. The highest concentration found was chromium (515 pg/L), but the
discharge load (0.044 lbs/day) was calculated to contribute less than 14% to the treatment
plant influent chromium load (0.329 lbs/day).

Effluent Bioassays

Ecology bioassay results detected no acute effluent toxicity, but considerable chronic
effluent toxicity (Table 7). The Daphnia magna acute 48-hour survival test found 100%
survival at all concentrations in the dilution series, except at 100% effluent which
produced a 5% mortality. Statistical analysis determined that the Lowest Observable
Effective Concentration (LOEC) and the No Observable Effective Concentration (NOEC)
were both greater than 100%.

The fathead minnow (Pimephales promelas) chronic 7-day survival and growth test found
generally declining survival and growth with increasing concentration (90% of fathead
minnows died after 7-days in 100% effluent). The survival analysis produced an LC50 of
57.75%, LOEC of 25%, and NOEC of 12.5%. The growth analysis produced a LOEC of
12.5%, NOEC of 6.25%, and 25/50% growth inhibition concentration (Icp) of 10.5%.

Page 17



Since the NOEC is 6.25%, this represents a statistically significant difference in response
at a concentration lower than the acute critical effluent concentration (an acute dilution
factor of 8.8 produces a critical concentration at 11.4% of 100% effluent)

The chronic test exceeds the performance standard cited in the Washington State Whole
Effluent Toxicity Testing and Limits (WAC 173-205). Since a reasonable potential exists
for chronic conditions in the receiving water, it is suggested that the effluent be further
characterized by toxicity testing as outlined in section-050 of WAC 173-205. Since
Marysville discharges to a marine water, it is also recommended that bioassays specific to
marine organisms be conducted to evaluate the potential for effluent toxicity at the edge of
the dilution zone.

The cause of toxicity in the effluent might be ammonia or copper concentrations, since
both were found to exceed chronic water quality criteria in the whole effluent. The facility
should investigate treatment methods to decrease the discharge of these contaminates to
the receiving water.

Split Samples

Sample Comparisons

With the exception of Ecology TSS results, analysis of the Ecology and Marysville
influent composite samples collected October 5-6 generally compared well (Table 8).
Relative percent differences (RPD) between pairs of BODs and pH samples were less than
variation in precision cited in the EPA comparison of interlaboratory analysis of selected
parameters (EPA, March, 1983). The RPD between influent TSS values is close to four
times the interlaboratory variation in precision. This suggests there is a difference between
Ecology and Marysville composite sampling techniques with a predominate effect on TSS,
and this may be due to inadequate mixing when dividing the sample for analysis. Ecology
and Marysville TSS results for their respective effluents grab samples from pond #4 and
the filter were more closely matched, perhaps reflecting grab samples being less
susceptible to mixing errors.

Ecology BODs and CBOD:s results for Ecology and Marysville effluent samples were
divergent, with a RPD of 65% and 100% respectively. As previously mentioned this may
be the result of elevated holding temperature for the Marysville sample, which would
likely produce the lower Marysville BODs concentrations. Marysville should ensure that
holding temperatures for effluent samples are held at a temperature less than 4° C.
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Laboratory Comparisons

Ecology and Marysville laboratory results for influent samples collected by Ecology were
well matched, with RPDs between samples of 6.7% for TSS, 4.3% for BODs, and 1.1%
for CBODs. The two labs BODs and CBOD:s results for the Marysville sample were also
close (RPD: 6.6% and 7.1% respectively) This would suggest that the Marysville
laboratory performance was good.

Sludge

General Chemistry

Total Kjeldahl nitrogen in the sludge was 17,300 mg/Kg dry weight or, given a percent
solids of 11.4%, about 1972 mg/L-wet weight (Table 1). Total accumulated sludge, as
reported by the 1994 Marysville biosolids quality evaluation (Livingstone Associates,
1994), 1s approximately one foot evenly distributed over the four ponds for a total sludge
volume of 9.05 X 10’ liters. This represent about 3.94 x 10° Ibs of nitrogen. Nutrient
uptake rates of nitrogen for various forage crops range from 50 Ibs/acre-year to

480 lbs/acre-year. For sustainable land application this load would require a minimum of
at least 820 acres for application over one year.

The sludge dry weight fecal coliform density was 149 colonies (most probable number)
per gram (1700 #/100 grams - wet wt.). This is less than the maximum limit for fecal
coliform density of 1000 #/g dry wt. required for Class A sewage sludge land application
(EPA, 1993).

Detected Priority Pollutants

Five VOA compounds and eight BNA compounds were detected in the composite sludge
sample. One BNA compound, 3B-coprostanol, was detected at 97,500 pg/Kg-dry wt.
Eleven metals were detected in the sludge. Copper, lead, and chromium concentrations
(234 mg/Kg-dry wt., 139 mg/Kg-dry wt., and 254 mg/Kg-dry wt. respectively) reflect the
removal over time of influent concentrations. The concentrations of priority pollutants in,
the sludge did not exceed either EPA standards for land application of sewage sludge or
screening concentrations for the dangerous waste designation criteria (Table 9).
Chromium and lead did approach 30% and 16% of the dangerous waste screening
concentration (20 times maximum leachate extract toxicity limit).

Page 19



Page 20



~—.

FIprre s

i uoaﬁwmg’

R

RAINWATE

Marysville Wastewater Treatment F

Figure 1 - Site Map
Marysville Wastewater Treatment Plant
Class Il Inspection, 1996




peocemesmesoesy
ong ordureg : '
M L
tecocsecowmevnas ﬁwzoﬁmumoeﬁmou\w
oL
UOHEIOIIONY g s Juan
A0, $590014  mm—
I91BMISEAN - Supmng
svecwsesevscvenw equo) ¥
s (rruond ) Xn:é,ﬁ.m Nt
tewomssswssvwsave S

9661 ‘uonvadsuy [T ssej)
Jue[q JUSWIBAI] JOJBMIISBAN S[[IASATRIA JO A1)
JTRWDYIS $S3001( - 7# 2INT1]

IsquIRyD JoRIU0D
SULOD ~

Supng
Alopeoqe] —

—————

uogryg dumg
usnpa

\/’ P
, ST
A4 T o
. h coceet
PN — - ,/ 10N
aNOd ™ N s usnma wl aNOd
NOLLVAIX: J2pEoH vonng \ g
joveomsocscacy 0 0 uonemaNoay \\\ Bl m NOLLY@IXO
e moduen dipnis - T )
el » \W siapeaq s8myosi(y
TS SRR ' . i ’ ’ > UOHRMONOsy
= e e | L
| i }
EE e 11 T — »H 7 'ON //‘ ;
= £ ON =
ANOI aNod -
pecceceen d
THPUOJH NOILLVAIXO - -
NOILLVAIXO RS ~1* _ a
- y PiERd Vo eRRd
AN 8 U A\ HTTD || T
Ja— NOLLVHAY § NOLLVHEV
s1spesy s8Ieyosi(] ) \ \ I i A
/ //5.555& ) ) // B //&U
[ ‘nul \n
< \\

Jusnyuy
e

(Jaqueey;y JID) % TOINUILILIO,) “USSIOS 1P}

SSHOAPBOH]

sdep] moputpy )
[onuey Mofg —"

p”

"mﬂuﬁ:.

cewow

Page 24




opdures qeiny  qerd apdwes jusnye 7y puod  zEpuod-Ji MD
spdwes susoduwroy  dwioo opdutes SN [[90 UOHRIDY  [[2DI0V-17] ]
“Jusai paptodal oy} s40qe 0 Je pIlOAlep 10U sem AARUR YL () sjduwies WoyIfoo [eoa) Wwenife INd  ZqrIOA-IA opdwres ojiasArelN N w%
"2JRLUIISA UE ST JNSaT [EOLISUNU POIEIOOSSe o] ‘poiiuopt A[aanisod sem sjifeue a4, [ opduwres uIojijos [eos] Wen[e WV [qeIDT-§q ojdures ASojooy g e
‘onjeA WINWIUTW © ST Jjnsal o], ‘papiodal enjea oy} uey) 1o1eal8 sem jnsaioy] O opdures juanpe I ue[d BRI spdures uenyye 34
spdures pajereBigay opdures uen[ge p# puod  prpuodJi sdwres yuonpyut

SNOANVTTADSIN
LS'T 16°¢ 80'Y [0 4 9t (13w g-ferog.

9°0¢ €0¢ 139 'L¢ P76 (/5w eyem) DOL

681 3 (/3w- pauqIyuI) SAOLO

SHALHWVIVd ANVINIJ NUDAXO

- AALSTNTHD TVHANID
£$T801 (4541011 6¢£7801 8eT801 L£7801 9¢7801 SET80L PET80L €801 77801 1€7801 0£T801 #2807 qv']
0181 00L1 0181 0071 001 ovLt SILT 00:80-00°80 00°80-00:80 00:80-00:80 0591 0€60 WL
9/¢0 9/£0 ¢/€0 60 ¢/e0 §/e0 €/€0 9-6/£0 0-¢/¢0 9-S/¢0 S/e0 /g0 PeQ
qeis qeis qeid qeis qeis3 qeis qe1s dwod duwoo dwoo qei3d qeis  dKy
CYBIDH-Ad 198D dJd G RE! |RCRE! EL pHPUOdJd  T#PUOdId  TIROPVIH W] JE 02100 SR AG b LS | [-H-Ju]  uonedoy ROFCLLALE |

[ aSeg ‘9661 ‘IT SSBID IIASAIBIAL - SINSIY A1ISIURY)) [BIDUILD) - [ JQR L,



sjdures qeis sysoduro qei3-dwos spdures Juanis ouf spoo] UOIEN  poo.J-1BN

*21EWISS Ue ST 1[NSal [EOLIOWNG PIRIOOSSE 51 ] "PAIIIuapl A[aanisod sem 214]eue o] { ajduwres aSpn[s wonoq pzpuod  23pnS
"on|BA WNWIUI € ST NSl a1 popodal onjea oy} uey) 10]eaif sem )[nsaIdy] o NUBIQ JOJSURIT AN IgJsulL]
WIPA E ordures Juan(goe ysemdore S[JIASAIR]N  Usejorg ojdwes ofjrasiiely N
opdwres qeln qeid o1dures juznjge Auedwoy Swuue y epay Id OO opdwmes 301007 7
opdures ayisodwo) dwos sjdures juenjyye Aueduio)) siayes,] oifded  YIva.0J o1dues juanpyge

SNOANVTTIOSTIN
79°¢ LT8°0 9t L6'Y o€ (1/3w) g-1wol

6L1 bST €6¢ 899 €'6¢ - (18w M) DO

Sarios

(€00®D T/3W) Syrureyy

AULSINAHD TVHANTD
167801 677801 SO+HL LYT801 97801 SPZ80L  PPT80L €yT801 THT801 1+7801 OPTRO1 # 907 qu]
0DOLT 00:80-00:80 Syel 0791 CIST 00:80-00-80 0181 01¢l 00:80-00:80 0160 00:80-00-80 :uWILL
¢/€0 9-G/£0 C/e0 ¢/e0 9WE/E0 9-¢/¢0 S/l ¥/£0 9-S/€0 ¢/e0 9-¢/e0 e
qeid dwos qeid quis  qeid-duios dwoo qeid qeis dwoo  duroo-qeis dwos :adAy
Usemore D034 -0044 [-00-7d Weaddd Pood-teN aspus qe-fswi W4 ord-Jd HJd uonesxo] Jjsuivaed

7 98eg 9661 ‘TI SSB]D) IMASAIVA - SINSIY ANSIWIY) [BIUIN - (*JU0d) | JqRB],

Page 26



“Hodar ot} Ul pasn ST /Ul 79 JO JNsal paje[nojes e pue 10adsns st (T/SW g7) NSO poINSLIW ST #
ordures quin  qead

ordures oysodwoyy  dwiod

‘}jnsal paptodal oy} SA0GR JO J PIJ0sIep joU sem LjeUe 8y, )

anfea WINWIUIL ST 101 9y ], ‘pantodal anjea oy Ueyy o1eald sem jnsal o], o

Page 27

apduwres juanyye p# puod FHPUOI-Ji
opdwes wanyge 74 puod ZHPUOJ-Iq
opdures £5o01007 q
spdwes juangye  Jq
epdwes wongur - Jup

SNOILVAYASE0 qTald
(y/8w) g-tmo],
ONTLCY

SINITILAN
8w @em) DOL

(£00®D 1/3w) Auteyry

AYLSTAHHD TVHIANID

(21835 ApRa)S sowmsse)
spuod juduijedd y

Yip ¥ pi¢
$SOI0Y

uoINPIY JUGdIdJ

9¢7801
OvLl

§/e0

qeid
p#PUOL-JH

(oye1s Apeals sowmsse)
SpPUO 1UdWILALY,
puz % 151
SSOI0Y
uonoInpay JuddIg

CET80I
SILT

G/E0

quis
CHPUOTJH

(21815 Apeais sowmsse)
S[[9)D uonvIdy
put ® 3151
$S0I0Y
UoINPIY NI

PET801
00:80-00:80
9-¢/¢0
dwos
P0IBVIH

eT801

# 307 qu

00:80-00:80 WAL

9-¢/e0  d1ed
dwos  :adA]

-JU] TUOIIBdOT

JJajouwieaeg

1 @8eg

‘9661 ‘T SS®¥ID IIASAIBTA] - UOIJINPIY 1UNIIJ ANSIWIY)) [BIIUIS) - T I




sydures qeiry
odues susoduiory

PrO] JUAN[JUI I21]1] pues I/SUI §°§9 U0 paseq SI UOIE[NO[R)
‘uorTe[NOBd pro] jJusoiad ur pasn Aluenb Jusnjju ASojoo

W @

‘querd sy woxy pareyorp JULN{YS [B101 241 Jo peo] jusoiad et ST (peo] [ei0])
‘Juen(e Jeifij Jo dn opeul st ((IDON $7° 1) MO JUsn[fs Jo o4 £ 7 Ajereunxordde
et} sprodal o[[IASATRIN “I0I[1] 0} PILIDAIP JUSN[PD pxpuod Jo Jusolad Uo paseq proT 4
"J[nsax paprodal a1y} 2A0qE JO JB POIORISp JOU Sem dAJeUe oYL )

‘ON]BA WNWIUIW B ST 30591 oY I, "popodar anjea sy uey) 1ojeald sem usel oyl O

sduaes s[fiasSIey

spdures A8oj007g
apdures uongge
ojdures yusnpyur

JuI

SNOILVANASTO 1ALl
{/sun) g-mol

SINIDLAN
(/8w Imem) HOL

SUALIINVIVd ANVINAA NADAXO
("1/8ur) SSANL

AYLSINAHD TVHANED
jue[d juouneaxy w780l €CTR0I] upld 1uauneai] 0vT801 LETROT  # B07F qu]
$S0DY 00:80-00:80  00:80-00:80 $S0.0V 00:80-00:80 0F01l  oulL
peoT] ujy 9-S/£0 9-6/€0 peoy uf 9-S/¢0 «193I puEsS sso.DY ¢/e0 e
HOIINPIY JUsIzg dwos dwoo| uoponpay 1UDIJ duroo (peo] [¥301) prvo| U] qeis  adAr
J[IASAIRIA W-TA WY £301007 TI4 UopdINPIY NI YL tuonedoy JdrueIed
7 98ed 9661 ‘TI SSBID) SIIIASAIRIAl - UOIINPIY U ANSIWRIY)) [BIAUIL) - 7 I[qB],

Page 28



Table 3 - State Waste Discharge Permit Comparisons - Marysville Class 11 Inspection, 1996

National Foods, Inc.

Parameter

State Waste Discharge

Inspection Results

Permit Limits Location:
Type:

Daily Date:
Maximum Time:

Lab Log #:

Nat-Food
comp
03/5-6
08:00-08:00
108245

Discharge Total BOD
nterim Limits*

oading: (lb‘s‘/day)

9**

I
Final Limit

700

281

Discharge TSS
Interim & Final Limits

Interim & Final Discharge Flow

pH

Pacific Coast Feather Co.

Parameter

State Waste Discharge

Inspection Results

Permit Limits Location:
Type:

Daily Date:
Maximum Time:

Lab Log #:

PCFeath
grab-comp
03/5&6
1512
108246

Discharge Flow

Quil Ceda Tanning Company

Parameter

State Waste Discharge

Inspection Results

Permit Limits Location:
Type:

Montly Daily Date:
Average Maximum Time:

Lab Log #:

EfQC Ef-QC-1
comp grab
03/5&6 03/5
08:00-08:00 1620
108249 108249

Ef-QC-2
grab
03/5
1345
108249

Discharge TSS

Discharge Flow

Sulfide

Oil & Grease

pH

Chromium

Nat-Food
PCFeath

grab-comp

National Foods, Inc. effluent sample
Pacific Coast Feathers Co. effluent sample
EfQC  Quil Ceda Tanning Company effluent sample
comp  Ecology composite sample
grab  Ecology grab sample.
Ecology grab composite sample.

The analyte was positively identified. The associated

numerical result 1s an estimate.

The result was greater than the value reported. The result

1s a minimum value.
Effective date expires June 30, 1996
Effective date begins July 1, 1996
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Tahle 7 - Effluent Bioassay Results - Marysville Class i, 1996

NOTE: tests were run effluent prior to chlorine contact chamber (Ef-Bio: Lab Log #108241)

Daphnia magna - 48-hour survival test

({Daphnia magna)
Numher Percent
Sample Tested * Survival

Survival
LC50 Could net be calculated
LOEC > 100 % effluent
NOEC > 100 % effluent

* 4 replicates of 5 organisms

Fathead Minnow - 7 day survival and growth test
{Pimephalss promelas}

Number Percent Average Dry Weight
Sample Tested * Survival per Fish (mg)

6.25 % Effluent 40 95.0% 0.401

100 % Effluent 40 10.0% 0.322
Survival Growth
LC50 = 57.7 % eflluent
LOEC = 25 % eflluent LOEC = 12.5 % eflluent

NOEC =12.5%eflluent | NOEC = 6.25 % effluent
ICp = Not calculated ICp =10.5%

* four replicates of 10 organisms

No observable effects concentration
Lowest observable effects concentration
Lethal concentration for 50% of the organisms

Inhibition Concentration 25/50% - the dilution concentration at which the exposed
population showed a 25/50% growth inhibition
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Appendices






Appendix A - Sampling Stations Descriptions - Marysville Class 11, 1996

Inf-E-#

Inf-E

Inf-M

Ef-AerCell

Ef-Pond#2

Ef-Pond#4

Filter

Ef-E-#

Ef-EGrab#

Ef-E

Ef-Bio

Ef-M

Transbik

Stadge

Nat-Food

PCFeath

Ecology grab samples of Marysville influent wastewater collected from the channel just above the
influent Parshall flume. Collected 03/5/96 in both A.M. and P.M.,

Ecology 24-hour composite sample of Marysville influent wastewater collected from the channel
just above the influent Parshall flume. Collected 03/5-6/96

Marysville 24-hour composite sample of Marysville influent wastewater collected from the
channel just above the influent Parshall flume. Collected 03/5-6/96

Ecology 24-hour composite sample of Marysville in-plant wastewater collected from the channel
draining the two complete mix acration cell into oxidation pond #1. Collected 03/5-6/96.

Ecology grab sample of Marysville in-plant wastewater collected from the culvert draining
oxidation pond #2 into polishing pond #3. Collected 03/5/96 in the P.M.

Ecology grab sample of Marysville in-plant wastewater collected from the pump wet well for the
outflow of polishing pond #4, upstream of the sand filters and the chlorine contact chamber.
Collected 03/5/96 in the P.M.

Ecology grab sample of Marysville in-plant wastewater collected from the pump wet well for the
outflow from the sand filter to the chlorine contact chamber. Collected 03/5/96 in the A.M.

Ecology grab samples of Marysville effluent wastewater coliected above the weir at the end of the
chlorine contact chamber, just prior to final discharge. Collected 03/5/96 in both A.M. and P.M.

Ecology fecal coliform grab samples of Marysville effluent wastewater collected above the weir at
the end of the chlorine contact chamber, just prior to final discharge. Collected 03/6/96 in both
AM. and P.M.

Ecology 24-hour composite sample of Marysville effluent wastewater collected above the weir at
the end of the chlorine contact chamber, just prior to final discharge. Collected 03/5-6/96.

Three-part Ecology bioassay grab-composite sample of Marysville unchlorinated effluent
collected from manhole just after the convergence of sand filter effluent and the remainder of
pond#4 effluent, prior to the chlorine contact chamber. One portion collected on 03/05/96 and
two others on 03/06/96.

Marysville grab-composite samples of in-plant wastewater collected from the end of pond#4 and
the effluent from the sand filter, then combined to represent the final effluent for analysis.
Collected 03/05-6/96.

Ecology grab sample of effluent compositor distilled rinse. - Collected 03/04/96.

Ecology grab-composite sample of Marysville lagoon bottom sludge collected by petite ponar
from a boat at the upper (south) end of lagoon #4. - Collected 03/5/96 in the P.M.

Ecology 24-hour composite sample of National Foods, Inc. effluent discharge to the Marysville
collection system, collected from a manhole just prior to discharge to the city collection system. -
Collected 03/5-6/96.

Ecology grab-composite sample of Pacific Coast Feathers Company effluent discharge to the
Marysville collection system, collected from a grease trap just prior to the city collection system. -
Collected 03/5-6/96.



Ef-QC-#

Ef-QC-#

Backwash

Ecology grab samples of Quil Ceda Tanning Company effluent discharge to the Marysville
collection system, collected from the final effluent treatment tank, just prior to discharge to the
city collection system. Collected 03/5-6/96 one in the PM and one in the AM.

Ecology 24-hour composite sample of Quil Ceda Tanning Company effluent discharge to the
Marysville collection system, collected from the final effluent treatment tank, just prior to
discharge to the city collection system. Coliected 03/5-6/96.

Ecology grab sample of Marysville sand filter backwash collected from pump wet well, just prior
to recirculation to oxidation lagoons #1 & #2. Collected 03/05/96
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Appendix C - Laboratory Methods - Marysville Class I, 1996

Parameter Manchester Methods APHA Methods Lab Used

GENERAL CHEMISTRY

Alkalinity EPA, Revised 1983: 310.1 APHA, 1995:2320B.  Manchester Lab

Sulfide EPA, Revised 1983:376.1 Manchester Lab
SOLIDS

TNVS EPA, Revised 1983: 106.3 APHA, 1995: 2540E. Manchester Lab

EPA, Revised 1983: 106.2 APHA, 1995: 2540D&E Manchester Lab

EPA, Revised 1983: 160.4 APHA, 1995: 2540F Manchester Lab
OXYGEN DEMAND PARAMETERS

CBODS (inhibited) EPA, Revised 1983:410.1 APHA, 1995: 5210B. Manchester Lab

Total-P EPA, Revised 1983: 365.3 APHA, 1995: 4500-PF. Manchester Lab
MISCELLANEOUS ‘

F-Coliform MF

ORGANICS

VOC (so1l/sed) - Extensiv EPA, 1986: 8240 APHA, 1995: 6210B.  Manchester Lab

METALS

PP Metals (soil/sed) EPA, Revised 1983: 200-2 APHA, 1995: 3000-350 Manchester Lab
BIOASSAYS

athead Minnow (chronic) EPA 1989: 1000.0 APHA, 1995: 8510B&C Beak Consultants

METHOD BIBLIOGRAPHY:

APHA-AWWA-WPCF, 1995, Standard Methods for the Exanination of Water and Wastewater, 19th Edition.
EPA, Revised 1983. Methods for Chemical Analysis of Water and Wastes, EPA-600/4-79-020 (Rev. March, 1983).
EPA, 1986: SW846. Test Methods for Evaluating Solid Waste Physical/Chemical Methods, SW-846, 3rd. ed.,November, 1986.
EPA, 1989. Short-term Methods for Estimating the Chronic Toxicity of Effluents and Receiving waters to Freshwater Organisms.
EPA, 1993 Methods for Measuring Acute Toxicity of Effluent and Receiving Waters to

Freshwater Marine Organisms. Fourth Edition, EPA/600/4-90/027 Washington D.C. 1993,




Appendix D - Quality Assurance/Quality Control - Marysville Class Il Inspection,
1996

Priority Pollutant Metal Cleaning Procedures for Wastewater Collection Equipment.

Wash with laboratory detergent

Rinse several times with tap water

Rinse with 10% HNO3 solution

Rinse three (3) times with distilled/deionized water
Rinse with high purity acetone

Rinse with high purity Hexane

Rinse with high purity acetone

Allow to dry and seal with aluminum foil

PN ON -
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Appendix F - Tentatively Identified Compounds - Marysville Class II, 1996

Inf-E-1
orab
03/5
0930
108230

Volatile Organic Analysis (VOA)

Parameter Value/Qualifier/Units
Formic acid, butyl ester 0.6 NJ ug/L
Hexanal 0.41 NJ ug/L
Cyclotestrasiloxane 0.32 NJ ug/L
7-Oxabicyclo[2.2.1]Heptane, 1-methyl-4-(1-Methylethyl) 0.71 NJ ug/L
Cineole 2.5 NJ ug/L
Inf-E-2

grab

03/5

1650

108231

Volatile Organic Analysis (VOA)
Parameter Value/Qualifier/Units
Benzene 1-Ethyl-2-Methyl- 17 NJ ug/L

Benzene 1-Ethyl-3-Methyl- 6.8 NJ ug/L
Benzene 1,2,3-Trimethyl- 8 NJ ug/L

Ef-E-1
grab
03/5
12060
108238

Volatile Organic Analysis (VOA)

Parameter Value/Qualifier/Units
Cyclopentane, 1,1,3,3-tetramethyl- 33 NJ ug/L
Ni There 1s evidence that the analyte is present. The associated numerical result is an estimate.




Appendix F (cont.) - Tentatively Identified Compounds - Marysville Class II, 1996

Ef-E-2
grab
03/5
1810
108239

Volatile Organic Analysis (VOA)
Parameter

Cyclohexane, (ethoxymethoxy)-

Value/Qualifier/Units

3.3 NJ ug/L

EF-QC-1
grab
03/5

1620
108247

Volatile Organic Analysis (VOA)
Parameter
Cyclotrisiloxane, Hexamethyl

2-Pentene, 3,4-dimethyl, (
Cyclotetrasiloxane, Octamethyl-

Value/Qualifier/Units

13 NJ ug/L
17 NJ ug/L
77 NJ ug/L

EF-QC-2
grab

03/5

1345
108248

Volatile Organic Analysis (VOA)
Parameter
Cyclotrisiloxane, Hexamethyl

3Penten-20ne, 4-methyl-
Cyclotetrasiloxane, Octamethyl-

Value/Qualifier/Units

13 NJ ug/L
15 NJ ug/L
64 NJ ug/L

NJ

There is evidence that the analyte is present.

The associated numerical result is an estimate.




Appendix F (cont.) - Tentatively Identified Compounds - Marysville Class 11, 1996

Sludge
grab-comp
03/5

1810
108244

Volatile Organic Analysis (VOA)

Parameter Value/Qualifier/Units
Unknown Hydrocarbon 01 117 NJ ug/L
Unknown Hydrocarbon 02 124 NJ ug/L
Unknown Hydrocarbon 03 288  NJ ug/L
Unknown Hydrocarbon 04 119 NJ ug/L
Unknown Hydrocarbon 05 311 NJ ug/L
Unknown Hydrocarbon 06 264 NJ ug/L
Unknown Hydrocarbon 07 271 NJ ug/L
Unknown Hydrocarbon 08 343 NJ ug/L
2-Hexene, 5,5-Dimethyl-, (Z)- 118 NJ ug/L
2-Hexene 674 NJ ug/L
Bicyclo]2,2,2]octan-1-0l 276 NJ ug/L
Cyclotrisiloxane, 2,3-Dimethyl- 91 NJ ug/L
Pentane, 2,2,3-Trimethyl- 270 NJ ug/L
Nonane, 3-Methyl-S Propyl 1520 NJ ug/L
Heptane, 2,2-Dimethyl 1850 NJ ug/L
NJ There is evidence that the analyte is present. The associated numerical result is an estimate.

(O8]




Appendix F (cont.) - Tentatively Identified Compounds - Marysville Class II, 1996

Inf-E

comp

03/5-6

0800-0800

108232

BNA/Pesticides

Parameter Value/Qualifier/Units
Unknown 01 12 NJ ug/L
Unknown 02 1.6 NJ ug/L
Unknown 03 38 NJ ug/L
Unknown 04 25 NJ ug/L
Unknown 05 118 NJ ug/L
Unknown 06 56 NJ ug/L
Unknown 07 27 NJ ug/L
Unknown 08 22 NJ ug/L
Unknown 09 18 NJ ug/L
Unknown 11 84 NJ ug/L
Unknown 12 52 NJ ug/L
Unknown Hydrocarbon 01 22 NJ ug/L
Unknown Hydrocarbon 02 21 NJ ug/L
2-propanol. 1-(2-Methoxy-Methylethoxy)- 6.1 NJ ug/L
Ethanol, 2-(2-Butoxyethoxy)-, Acetate 147 NJ ug/L
Cyclopropane, Nonyl- 34 NJ ug/L
Decanoic Acid, Tetra- 152 NJ ug/L
Hexadecanoic Acid 1150 NJ ug/L
Oleic Acid 4740 NJ ug/L
Cholest-3-ene, (S.alpha.)- 72 NJ ug/L
Cholest-5-en-3-0l (3.beta.) 79 NJ ug/L
Ethanol, 2-Butoxy- 19 NJ ug/L
NJ There is evidence that the analyte is present. The associated numerical result is an estimate.




Appendix F (cont.) - Tentatively Identified Compounds - Marysville Class I1, 1996

Ef-E

comp

03/5-6

0800-0800

108240

BNA/Pesticides

Parameter Value/Qualifier/Units
Unknown 01 7.4 NJ ug/L
Unknown 02 7.3 NJ ug/L
Unknown 03 3.6 NJ ug/L
Unknown 04 2.7 NJ ug/L
Unknown 03 3.8 NI ug/L
Unknown 06 2 NJ ug/L
Unknown 07 42 NJ ug/L
Unknown 08 7.3 NJ ug/L
Unknown 09 4.4 NI ug/L
Unknown 10 1.9 NJ ug/L
Unknown 11 4.3 NI ug/L
Unknown 12 3 NJ ug/L
Unknown 13 2.2 NJ ug/L
Unknown 14 1.9 NJ ug/L
Unknown 15 5.6 NJ ug/L
Unknown 16 44 NJ ~ug/L
Cholesterol 6.8 NJ ug/L
2-Propanol, 1-(2-Methoxy-1-Methylethoxy)- 2.9 NJ ug/L
Phosphoric Acid Tributyl Ester 4 NJ ug/L
Phenol, Nonyl- 3.3 NJ ug/L
NJj There is evidence that the analyte is present. The associated numericai result is an estimate.

n




Appendix F (cont.) - Tentatively Identified Compounds - Marysville Class 1, 1996

Trof-blk

grab

03/4

1310

108243

BNA/Pesticides

Parameter Value/Qualifier/Units
Unknown 01 5.7 NJ ug/L
Unknown 02 6.8 NJ ug/L
Unknown 03 6.6 NJ ug/L
Unknown 04 55 NJ ug/L
Unknown 05 52 NJ ug/L
Unknown 06 , 25 NJ ug/L
Unknown 07 8.9 NJ ug/L
Unknown 08 94 NJ ug/L
Unknown 09 10 NJ ug/L
Unknown 10 9.1 NJ ug/L
Unknown 11 12 NJ ug/L
Unknown 12 8.6 NJ ug/L
Unknown 13 54 NJ ug/L
Unknown 14 4 NJ ug/L
Unknown 15 2.6 NJ ug/L
4-Hydroxy-4-Methylpentan-2-one 9 NJ ug/L
Ethanol, 2-(2-Butoxyethoxy)- 3.3 NJ ug/L
Cyclohexasiloxane, Dodecamethyl- 0.96 NJ ug/L
Ethanol, 2-(2Butoxyethoxy)-, Acetate 19 NJ ug/L
Phosphoric Acid Tributyl Ester 43 NJ ug/L
NJ There 15 evidence that the analyte is present. The associated numerical result is an estimate.
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Appendix F (cont.) - Tentatively Identified Compounds - Marysville Class I, 1996

EF-QC

grab

03/4

1345

108249

BNA/Pesticides

Parameter Value/Qualifier/Units
Unknown 01 28 NJ ug/L
Unknown 02 74 NJ ug/L
Unknown 03 4.7 NJ ug/L
Unknown 04 7.2 NJ ug/L
Unknown 05 11 NJ ug/L
Unknown 06 133 NJ ug/L
Unknown 07 76 NJ ug/L
Unknown 08 220 NJ ug/L
Unknown 09 919 NJ ug/L
Unknown 10 11 NJ ug/L
Unknown 11 15 NJ ug/L
Unknown 12 40 NJ ug/L
Phenol, 4-(2,2,3,3-Tetramethylbutyl)- 17 NJ ug/L
Disulfide, Dimethyl 13 NJ ug/L
3-Penten-2-One, 4-Methyl- 17 NJ ug/L
4-Hydroxy-4-methylpentan-2-one 26 NJ ug/L
2-methyl-2, 4-Pentanediol 27 NJ ug/L
Pentanoic Acid, 4-Methyi- 101 NJ ug/L
Cyclopentanol, 1,2-dimethyl-3-(1-methyle 9.7 NJ ug/L
Camphor (Acn) 14 NJ ug/L
Alpha-Terpeneol 47 NJ ug/L
Benzothiazole 7 NJ ug/L
Benzenepropanoic Acid 99 NJ ug/L
Benzothiazole, 2(Methylthio)- 33 NJ ug/L
Ethanol, 2-[2-[4-(1,1,3,3-Te 133 NJ ug/L
Cholesterol 19 NJ ug/L
NJ There 1s evidence that the analyte is present. The associaied numerical result is an estimate.




Appendix F (cont.) - Tentatively Identified Compounds - Marysville Class I1, 1996

Studge

grab-comp

03/5

1810

108244

BNA/Pesticides

Parameter Value/Qualifier/Units
Unknown 01 17600 NJ ug/L
Unknown 02 21460 NJ ug/L
Unknown 03 14300 NJ ug/L
Unknown 04 21100 NJ ug/L
Unknown 05 24200 NJ ug/L
Unknown 06 14600 NJ ug/L
Unknown 07 20500 NJ ug/L
Unknown 08 33100 NJ ug/L
Unknown (9 59800 NJ ug/L
Unknown Hydrocarbon 01 10900 NJ ug/L
M-Xylene 13600 NJ ug/L
Naphthalene, 1,2-Dihydro-1,1,6-Trimethyl- 5520 NJ ug/L
Naphthalene, 1,3-Dimethyl 2980 NJ ug/L
2-Nonylphenol 23000 NJ ug/L
Phenol, Nonyl 47900 NJ ug/L
Phenol, 4-(2,2,3,3-Tetramethylbutyl)- 26700 NJ ug/L
Phytol 77400 NJ ug/L
3,7,11-Tridecatrienenitrile, 4,8,12-Trimethyl- 21700 NJ ug/L
Cholestan-3-ol, acetate, (3.beta.,S.alph 5160 NJ ug/L
Vitamin E 14100 NJ ug/L
Cholesterol 13900 NJ ug/L
Cholestane, 14-methyl-, (S.alpha.)- 33000 NJ ug/L
Epicholestanol 56400 NJ ug/L
(24R,25R)-5,6-Dihydro-S.alpha.-aplystero 289006 NJ ug/L
Chondrillasterol 50500 NJ ug/L
NJ There 1s evidence that the analyte is present. The associated numerical result is an estimate.




BODs
CBOD:s
CaCOs;
CLP
CVAA
D.O.
EPA

k

ki

Ks

kg

L
Ibs/day
LOD
m’

MF

mg
MGD
mL
MPN
NH;
PCB
pH
PO,
PP
ppm
ppt
QA/QC
RPD
TIC
TKN
TMDL
TNVS
TNVSS
TOC
TP

TS
TSS
TVS

ug

Appendix G - GLOSSARY - Marysville Class II Inspection,
1994

Five Day Biological Oxygen Demand

Carbonaceous Five Day Biological Oxygen Demand
Calcium Carbonate

Contract Laboratory Program

Cold Vapor Atomic Absorption

Dissolved Oxygen

Environmental Protection Agency

Maximum Rate of Substrate Utilization

Ist order reaction Rate Coeflicient (derived for Total BODs with settling)
Half-Velocity constant

kilogram (1 X 10° grams)

Liter (1 X 10° milliliters)

Pounds per Day

Limit of Detection

Cubic meter (1 X 10 liters)

Membrane Filter

milligram (1 X 107 grams)

Million Gallons per Day

Milliliter (1 X 107 liters)

Most Probable Number

AmmoniaNPDES  National Pollutant Discharge Elimination System
Polychlorinated Biphenyls

Logio of Negative Hydrogen Ion Concentration
Phosphate

Priority Pollutant

Parts per million (1 X 10° kg/L, 1 mg/L, or 1 mg/kg)
Parts per thousand (1 X 107 kg/L, 1 g/L, or 1 g/kg)
Quality Assurance/Quality Control

Relative Percent Difference

Total Inorganic Carbon or Tentatively Identified Compound
Total Kjeldahl Nitrogen '

Total Maximum Daily Load

Total Non-Volatile Solids

Total Non-Volatile Suspended Solids

Total Organic Carbon

Total Phosphorous

Total Solids

Total Suspended Solids

Total Volatile Solids

Microgram (1 X 10 grams)



ug/L
VOA
VSS
WWTP

Micrograms per Liter
Volatile Organic Analysis
Volatile Suspended Solids
Wastewater Treatment Plant
Volatile Suspended Solids

[\





