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ABSTRACT

Class II Inspections were conducted at the City of Raymond (Raymond) wastewater treatment
plant (WTP) in September (dry weather) and December 1992 (wet weather). Each inspection
included the Port of Willapa Harbor (Port) pretreatment facility (PTF) which is a significant
contributor to the WTP. For the PTF, effluent BOD; was 360 mg/L during the dry weather

inspection, higher than the permitted daily average of 300 mg/L. TSS was 1640 mg/L, over

five times the permitted daily average. Nitrification was not taking place and effluent
ammonia concentrations were high. During the wet weather inspection, PTF discharge flow
was 66,290 gpd, 23% above the 54,000 gpd permitted daily average. The 24-hour
composite BOD; was 900 mg/L, three times the permitted daily average of 300 mg/L. Oil
and grease concentrations were more than ten times the design limits but within permit
Limits. Chromium was found in the PTF sludge at a high concentration (4480 mg/Kg-dw).
Chloroform and 1,1,1-trichloroethane were volatile organic compounds found in the PTF
effluent.

The Raymond WTP performed well during the dry weather inspection. The effluent was
well within NPDES permit limits for BOD;, TSS, and pH. BOD; removal was 94% .
Substantial nitrification was occurring. The WTP removed over 95% TSS during both diy
weather and wet weather. During dry weather conditions, the Port PTF contiibutes up to
one fifth of the flow of the Raymond WTP. During wet weather, the PTF was contributing
only 5% of the Raymond WTP flow. The PTF effluent BODy concentration was 900 mg/L,
three times the permit limit. The PTF effluent was responsible for 41 mg/L BOD; of the
Raymond influent BOD;. The WTP did not provide effective removal of organics during the
wet weather inspection. Only 30% of BOD;s was removed; 85% removal is required by
permit. The wet weather effluent BOD; concentration of 50 mg/L exceeded the permitted
weekly average of 45 mg/L. The effluent BOD; load of 530 1b/day was approximately
double the 270 lbs/day permitted weekly average. Nitrification did not take place during the
wet weather inspection. Chromium was found in high concentrations in the WTP influent,
but was undetected in the effluent. Due to discrepancies in laboratory results, acceleration of
Raymond’s lab accreditation process is recommended.
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INTRODUCTION

Class II Inspections were conducted at the City of Raymond (Raymond) wastewater treatment
plant (WTP) in September (dry weather) and December 1992 (wet weather). Each inspection
included the Port of Willapa Harbor (Port) pretreatment facility (PTF) which is a significant
contributor to the WTP. Conducting the inspection were Rebecca Inman and Steven Golding
of the Department of Ecology Environmental Investigations and Laboratory Services Program
(EILS). Joe Crafton (PTF Supervisor) and Steve Porter (Plant Operator) represented the
Port. Ron Hebish (Plant Operator) and Mike Freeman (Backup Operator) represented
Raymond. Gordon Sargent (Plant Manager) represented Protan. All assisted during the
inspection.

The inspection had the following objectives:

Port of Willapa Harbor

1. Measure flows and determiﬁe influent concentrations to the PTF.
2. Determine effluent concentrations and efficiency of the PTF.

3. Evaluate the effect of the PTF discharge on the efficiency of the Raymond WTP during
dry weather and wet weather conditions.

City of Raymond
1. Verify NPDES permit self monitoring.

2. Assess wastewater treatment plant loading and capacity during dry weather and wet
weather conditions.

3.  Evaluate the effect of the PTF discharge on the efficiéncy of the Raymond WTP.

4. Assess wastewater toxicity with priority pollutant scans and effluent bioassays.
SETTING

Port of Willapa Harbor Pretreatment Facility

The Port operates an industrial pretreatment facility located south of the Wi]lapa River along

US Highway 101 near the City of Raymond (Figure 1). The facility was constructed in

1990-91 to reduce BOD and solids contributed to the Raymond sewer system from industries

at the Port. The PTF consists of a dissolved air flotation unit (DAF) with polymer addition
to remove solids, followed by an activated sludge sequencing batch reactor (SBR - Figure 2).
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Figure 1 - Location Map - City of Raymond WTP, Port of Willapa Harbor PTF
September, December 1992,
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Sludge is dried on a belt filter press and used by dairy farmers, mixing the sludge with
manure and spreading it on pastures.

The Port applied for a state waste discharge permit December 3, 1990, for industrial
discharges to a POTW. The Port’s application was in effect during the inspections and until
the June 14, 1993, effective date of the permit.

At the time of the September Ecology inspection, the PTF treated a high BOD, high TSS
waste from a shellfish processing operation (Protan) and an eel-skinning operation (Oh
Yang). Oh Yang, which was a relatively small contributor of BOD; and flow, has since shut
down operations and vacated the site (Porter, 1993). As reflected in the permit application,
a maximum of 54,000 gallons/day of wastewater can be treated and discharged to the City’s
wastewater treatment plant.

Prior to construction of the Port PTF, Protan’s wastewater was discharged directly to
Raymond. Raymond treatment plant operators had reported that at times stug loads from the
Port had impacted dissolved oxygen levels at the WTP. Solids from the Port influent had
also reportedly created problems by settling out in the City sewer system. The PTF was
constructed to reduce the impacts of Port industrial loadings to the Raymond WTP.

City of Raymond WTP

The Raymond WTP, located on the North side of the Willapa River (Figure 1), serves the
City and the Port PTF. The WTP also receives leachate from the Rainbow Valley landfill by
tank truck. The WTP was constructed in 1983-84 to replace an existing stabilization pond.
An upgrade of the WTP to increase organic capacity was completed in July, 1990 Surface
acrators were replaced with fine-bubble diffusers suspended from floating air laterals in each
of the aerated lagoons (Figure 3).

All influent to the WTP is pumped and discharged intermittently through two force mains.
The remainder of the headworks consists of a bar screen, a Parshall flume, and an influent
splitter box. Wastewater flows through two parallel trains of three aerated lagoons each,
then through polishing ponds (west and east lagoons) and a dechlorination basin. Raymond
plans to remove sludge from the polishing ponds on an intermittent basis. No sludge has
been removed since the lagoons were constructed. To meet permit requirements for
dechlotination, there are plans to add SO, injection equipment to provide for dechlorination.

After completion of the upgrade there remain concerns about actual hydraulic loading
compared with the design capacity of the facility. Infiltration and inflow have been major
problems for the operation of the WTP. The City has successfully eliminated a large portion
of I & I into the collection system in accordance with a permit condition (Ragsdale and
Bollinger, 1991). Ecology Order No. DE 93W(Q-S328 issued February 4, 1993, includes an
amended schedule for side sewer replacement.
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Because 1 & I have historically resulted in large flows to the WTP during the wet season, the
inspections were conducted during periods of both dry weather and wet weather. The dry
weather study was conducted September 28-30, 1992, The 7-day and 30-day rainfalls prior
to September 28 were 2.00 inches and 2.98 inches. The wet weather study was conducted
December 14-16. The 7-day and 30-day rainfalls prior to December 14 were 2.87 inches
and 9.17 inches. This compares with a historical average November and December rainfall
for the Raymond NOAA station of 12.1 inches (1980-91)

The City of Raymond’s discharge is regulated under NPDES permit No. WA-002332-9,
modified in February 1993, The permit expires in December 1993. The provisional permit,
with a term of 18 months, was issued in accordance with the Washington State Criteria for
Sewage Works Design. Provisional permits are issued for new technologies for a 12 to 18
month period, during which the actual capacity and performance are established. Full-term
permit limits and conditions are then established accordingly.
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PART I

CLASS II INSPECTION
PORT OF WILLAPA HARBOR PRETREATMENT FACILITY

PROCEDURES

Class II Inspection sampling included Ecology grab and composite samples. Ecology Isco
compositors were set up to collect effluent samples during the dry weather inspection and
influent and effluent samples during the wet weather inspection. Sampler configurations and
locations are summarized in Figure 2 and Table 1. The influent sampler collected equal
volumes of sample every 30 minutes for 24 hours. The effluent samplers collected a sample
during each decant cycle of the PTF. The compositor bottles were iced to keep samples
cooled.

Dry weather inspection

The Protan and Oh Yang effluents formed the PTF influent during the September diy
weather inspection. Ecology collected two grab samples of Oh Yang effluent and one grab
sample of Protan effluent. Effluent grabs from the SBR were collected from a tap in the
discharge line. An Isco sampler was set up to be actuated by a float switch installed two feet
from the boftom of the SBR surge tank. The sampler collected one gallon of sample for each
decant cycle of the SBR for the 24 hour period from 1300, September 29 to 1300,

September 30. During this time there were three decants cycles on September 29 at 1700,
on the night of September 29, and on September 30 at 1200.

The PTF was not in operation from September 27, prior to the investigation, until 1300
September 29. A sludge pump belt had broken and the plant was unable to waste solids. A
decant cycle was antomatically actuated by a high float on September 29 at 0700 but an
effluent sample was not collected because the sludge pump was out of operation and sludge
had built up in the aerobic holding tank.

The Port collected a composite sample of SBR effluent, sampling continuously during the
decant at 1200 on September 30. The sample was kept refrigerated. Protan collected a
composite sample of equal volumes of sample every 30 minutes from 1530, September 29 to
0850, September 30. The compositor was iced during the inspection. '

The Ecology composite effluent sample was split for analysis by the Ecology and PTF
laboratories. Results from samples coliected by Port personnel were compared with samples
collected by Ecology. Samples collected, sampling times, and parameters analyzed are
summarized in Appendix A. Ecology analytical methods and laboratories performing the
analyses are summarized in Appendix B.
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Table 1 - Sampling Station Descriptions - Port of Willapa Harbor PTF, September and
December 1992.

Port of Willapa Harbor Pretreatment Facility

Ecology Influent Samples (InfW-1, Infw-2)
Grab samples of all influent to the pretreatment facility from manhole upstream of
wetwell. Wastewater from the western-most Oh Yang facility bypasses the manhole,
but the facility was not in operation. (September sampling only)

Ecology and Protan Samples (InfW-P1, InfW-P2, InfW-PE, InfW-PP)
Grab and composite samples of Protan wastewater from tap into outflow line outside of
Protan building. (For December sampling when Protan was the only contributor,
InfW-P represents all infiuent to the pretreatment facility.)

InfwW-0
Grab samples of Oh Yang wastewater from mixing tank in front of Oh Yang building.
(September sampling only. Oh Yang contributed no flow in December.)

Aeration (Acr)
Samples were collected from the SBR walkway with the sample container on a long
pole to permit sampling in a well-mixed zone.

Ecology effluent composite samples (EffW-E)
Composite samples were collected from the decant tank. The intake was positioned two
feet above the bottom. A float switch was positioned two feet above the decant tank
bottom to trigger one sample with each decant.

Ecology effluent grab samples (BffW-G, EffW-1, EffW-2)
Grab samples were collected from a tap into the effluent line from the decant tank.

Port of Willapa Harbor effluent composite samples (EffW-W)
Continuous samples were collected from the effluent line. The sampler was operating
throughout each decant cycle sampled.

Sludge
Sludge from the PTF belt filter press was collected as sludge was extruded from the
press. '
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Wet weather inspection

The Protan effluent was the PTF influent duting the December wet weather inspection. The
Oh Yang plant was not operating. Effluent grabs from the Port SBR were collected from a
tap in the discharge line. An Isco compositor was set up to be triggered by a float switch in
the SBR effluent surge tank, as in the dry weather inspection. Three one gallon samples
were composited from the float-switched Isco: from December 15 at 1200, December 15 at
2100, and December 16 at 0600.

The Port also collected a composite sample of SBR effluent, sampling continuously during
the three decants that Ecology sampled. The sample was kept refrigerated.

Protan personnel indicated that the effluent stream is highly variable from process to process,
making grab samples of the Protan effluent not representative of the whole effluent. To
better characterize the effluent, an Isco compositor was set up by Ecology for the wet
weather inspection, to sample Protan effluent every 30 minutes from a tap into the discharge
line. The composite sampler collected sample from December 15 at 0800 to December 16 at
0800. Two grab samples of Protan effluent were also taken. Protan collected a composite
sample during the inspection. The compositor bottle was iced during the inspection.

The Ecology composite effluent sample was split for analysis by the Ecology and PTF
laboratories. Resuits from samples collected by Port personnel were compared with samples
collected by Ecology. Samples collected, sampling times, and parameters analyzed during
the wet weather inspection are summarized in Appendix C. Ecology analytical methods and
laboratories performing the analyses are summarized in Appendix B.

QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)

Ecology quality assurance procedures for sampling included special cleaning of the sampling
equipment prior to the inspection to prevent sample contamination by the equipment
(Appendix D). Chain-of-custody procedures were followed to assure the security of the
samples (Huntamer and Hyre, 1991).

Dry Weather Data

Most Ecology laboratory data for samples collected in September dry weather conditions met
Ecology QA/QC guidelines and are considered to be reliable. Those data that did not meet
the guidelines are appropriately qualified on the data tables.

Priority pollutant organics surrogate recoveries and matrix spike data are reasonable and
acceptable within quality control limits. Di-n-butylphthalate was detected in the method
blank; results for this analyte were changed to qualifier U to indicate these analytes were not
detected at a level above the contamination. The data generated for metals analysis of water
samples can be used without qualification. For the sludge sample, chromium, Iead, and
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silver failed the serial dilution test and are qualified with an E - reported result is an estimate
because of the presence of interference. Antimony is qualified with an N because of low
recovery in the corresponding quality control standard.

Wet Weather Data

Most Ecology laboratory data for samples collected in December wet weather conditions met
Ecology QA/QC guidelines and are considered to be reliable. Those data that did not meet
the guidelines are appropriately qualified on the data tables.

Surrogate recoveries and matrix spike data for priority pollutant organics are reasonable and
acceptable within quality control limits. Methylene chloride was detected in the method
blank; results for this analyte were changed to qualifier U to indicate these analytes were not
detected at a level above the contamination,

Metals holding times were met. Instrument calibration, procedural blanks, and spiked
sample analyses were acceptable. Viscosity problems were noted in the analysis of the
influent sample. In addition, due to a laboratory accident, the duplicate spike was lost for
the graphite furnace analysis. Graphite furnace and mercury data are flagged with N or J
depending on the severity of the interference or problem.

RESULTS AND DISCUSSION

Flow Measurements

Influent flow to the PTF was measured by an ultrasonic in line meter which did not lend
itself to verification by Ecology. Effluent flow from Protan was also measured with an in
line meter. Oh Yang did not have an effluent flow meter. Meter readings for water use
were used to represent Oh Yang flow.

A flow comparison for the month of March 1993 was made by Port personnel between the
PTF influent meter and Protan effluent meter. To arrive at Protan’s flow contribution, both
the belt filter press wash water (which was included in the PTF flow meter reading) and the
Oh Yang contribution to the PTF are subtracted from the PTF monthly flow. This is then
compared with flow measured by the Protan effluent meter for the month of March:

1,089,700  PTF influent meter total
- 431,000 belt filter press wash water
- 10,900 Oh Yang influent (water meter reading)
647,800 Contribution from Protan for March 1993

676,700 Protan meter reading for March 1993
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Both determinations of Protan’s flow agreed closely. The PTF influent meter reading for
Protan’s flow for the month was within 4% of that measured by Protan.

Before May 1, 1993, the influent meter read the sum of influent and belt filter press wash
water. As of May 1, the influent meter no longer includes belt filter press wash water
(Porter, 1993). Meter readings for PTF water use should be added to the influent meter
readings to obtain a representation of effluent flow. The Port expects to install an effluent
flow meter during the summer of 1993,

State Waste Discharge Permit Compliance/General Chemistry

Drv Weather Inspection

During the dry weather inspection Protan, the principle contributor to the PTF, was
operating in limited production. Flow for the 24-hour period of the dry weather inspection
was 24,300 gpd, less than half the permitted 54,000 gpd.

The Oh Yang effluent to the PTF was a high strength waste (approx. 1800 mg/L TSS;
approx. 2200 mg/L. COD). Flow, based on Oh Yang water meter readings, was 6,500 gpd,
less than one third of Protan’s flow

The influent to the PTF varied considerably in strength during both dry weather and wet
weather inspections. Dry weather grabs for influent TSS ranged from 440 mg/L to
4100 mg/L (est.). COD ranged from 1000 mg/L to 6260 mg/L (Table 2).

At the time of the inspections, no permit had been issued for the Port PTF, but a

December 3, 1990, application for a permit was in effect. The limits in the application
remained in effect until the permit became effective June 14, 1993. Both the application

and the permit require that the effluent meet an average BOD; of 300 mg/L, 300 mg/L TSS,
200 mg/L NO;-N, and 10 mg/L. NH;-N. A 5 mg/L limit for oil and grease was requested in
the application. The oil and grease limit was set at 100 mg/L by the permit. The
temperature limit was set at 0-70°F, as requested in the permit application (Table 3).

From the Ecology 24-hour effluent composite sample during dry weather, BOD; was

360 mg/L, in excess of the limit established in the permit. TSS was 1640 mg/L, over five
times the limit. The NO, + NO, - N concentration was 1.19 mg/L, well below the limit.
The NH,-N concentration was 219 mg/L, over twenty times the limit. Oil and grease
concentrations approximated peumit application limits, and were well below the limits of the
permit during the dry weather survey. Effluent temperature exceeded permit application and
permit limits during the dry weather inspection.

11
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Table 2 - General Chemistry Results - Port of Willapa Harbor, September 1992.

Parameter Location: Infw-1 InfW—=2  InfW-PE  InfW-01 InfW~02  InfW-PP
Type: grab grab grab grab grab comp
Date: 8/2g 9/30 8/29 a/29 9/30 9/29-9/30
Time: 1500 1210 1335 1405 1150 1530-0850

Lab Log #: 408230 408231 408233 408235 408236 408237

GENERAL CHEMISTRY

dy 1% 9640 ; 40 BT

g
TS {mg/L) 12070 2160 6190
TN_VS {mg/L} 7

) S0l
BODS {mg/l)
CoD {mg/l) 6260 1000 7320 2600 - 1770 3480

G ‘ . bl ‘ o

g
Total-P{mg/L)
Qit and Grease (mg/L) 46 28J 117 56 93

InfW - Ecology sample of PTF effiuent (influent to the PTF},
InfW-O - Ecology sample of Oh Yang effluent {influent to the PTF),
InfW-PE - Ecology sample of Protan effluent
grab - grab sample
comp — ¢omposite sample
PP -~ Protan sample
E - Ecology sample

J - The analyte was positively identified. The
associated numencal result is an estimate.
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Table 2 ~ (cont’d) - Port of Willapa Harbor, September 1992,

Parameter Il Locatn: AerW-1  AerW-2  EffW-1  EffwW-2 EffW-E Effw-w EffwW-G EffW-GD  Sludge
Type: grab grab grab grab Ewcomp  W-comp grab grab grab

Date: 9/30 9/30 9/29 9/30 9/29-9/30 9/29-9/30 a/30 9/30 9/30

Time: 0715 1360 TA 1240 1300-1300 1100-1300 1235 1235 0700

Lab Log #: 408238 408239 408240 408241 408242 408243 408245 408246 408244

GENERAL CHEMISTRY
SGonh e

“Hardness {my

TS (mg/l) 20190 18370 8290 6170 6980 7100
TNVS (mg/L) 11660 10680 6530 5110 5680 8720

88
BODS5 {mg/L)

COoD (moil)
TOB Gtk

NOZ+NOZ=N{ig/L)

Total-P(mg/L} 7886 4.77 5.84 6.33
Qil and Grease {mg/L) 4 8J
o

grab — grab sample InfW-P- Protan sffluent composite sample
comp — composite sample AerW — Ecology aeration basin sample
E - Ecology sample EffW-1,2,E - Ecology sample of Port of Willapa effluent

EffW-W —  Port sample of Port effiuent
G - grab composite sample
GD - duplicate grab composite sample
Sludge - sludge trom the Port belt filter press

J — The analyte was positively identified. The
associated numerical result is an estimate.
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Table 3 - State Waste Discharge Permit Limits and inspection Results -
Port of Willapa Harbor, 1992, .

Dry Weather — Sepiember 1992

State Waste Discharge Limits* Inspection Results
Monthly Daily Composite Grab
Parameter i Average Average** Samples Samples

Ol and Grease (mg/L) 100 4: 6 (est)

TNOS-N (mg/L) 200 ' 1.19%**

pH 6.0-90 79

Wet Weather - December 1992

State Waste Discharge Limits* Inspection Results

Permit
Monthiy Daily Application Composite : Grab
Parameter Average Average** Limits+ Samples Samples

BODS5 (mg/L) 300 : 300 900

”_Oil and Grease (mg/L) 100 5 65 (est.), 60 (est.)

pH 6.0-9.0 h 7.4;

* These permit limits are effective June 14 1993
+ The limits of the permit application were effective at the time of the inspections
** maximum of allowable range

- *** NO2 +NO3
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Wet Weather Inspection

Protan was operating in full production during the wet weather inspection. Influent and
effluent parameters are shown in Table 4. Flow during the inspection was 66,290 gpd, 23 %
above the 54,000 gpd established in the permit (Table 3). From the Ecology 24-hour
effluent composite sample, BOD; was 900 mg/L, three times the permitted daily average.
The Manchester Iaboratory was unable to determine effluent TSS because the effluent sample
was viscous, possibly the result of flocculent addition by the Port. The concentration of
NO, + NO;-N was 0.16 mg/L, less than one hundredth of the permitted NO,-N
concentration (200 mg/L). NH;-N was 150 mg/L, 15 times the permitted daily average. Oil
and grease concentrations (65 mg/L est., 60 mg/L est.) were considerably greater than the
limits of the permit application but were within the limits of the permit issued June 14, 1993,
Effluent temperature approximated permit limits during the wet weather inspection.

Discussion

The data indicate that the PTF is capable of removing suspended solids at removal
efficiencies of 95% or better (approximately 2000 mg/L influent, 100 mg/L effluent). The
PTF showed a capability of removing 88% BOD; (for wet weather 24-hour influent and
effluent data), although effluent BOD; concentrations (900 mg/L) exceeded permit limits by a
factor of three. It is likely that much of the removal of BOD; accompanied solids removal.

The plant relies on the addition of polymers for solids removal. Because this process
dominates the removal mechanisms of the PTF, the degree of effectiveness of the plant’s
biological removal mechanisms can be obscured. Beyond the BOD; that can be removed
with the settling of solids by flocculent addition, much of the BOD; appears to be soluble and
depends for any further removal on biological treatment within the PTF. The plant is
designed for biological treatment including nitrification.

An estimate of the percentage of BOD; removal other than by solids removal can be made by
comparing influent with effluent total volatile dissolved solids (TVDS). Wet weather
suspended solids data are not available because it was determined that the samples could not
be analyzed. Comparing Protan dry weather influent TVDS with effluent TVDS results in a
PTF removal efficiency of 55% to 71% for dissolved organics.

The Port PTF consists of a single sequential batch reactor (SBR). During the decant cycle,
effluent is draining from one end of the aeration basin as influent continues to enter the other
end. Port personnel assert that there is little interchange between influent and effluent, but
the configuration may at times be a limiting factor to effluent quality.

PTF loadings have at times been intermittent because of interruptions in raw material

supplies to Protan. There have been periods with little or no organic loading to the PTF. A
viable culture of microorganisms should be maintained in order to provide biological
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Table 4 ~ General Chemistry Results — Port of Willapa Harbor, December 1992,

Parameter Location: InfW~P1 InfwW-pP2  InfW-PE  InfW-PP  EifW-1  EffW-2 EffW-E  EffW-ED EffW-W  Sludge
Type: grab grab comp comp grab grab comp comp comp grab
Date: 12/15 12186  12M16-16 12[156-16 12/15 1216 12/15-16  12/15-16 12/15-16 12/15
Time: 1320 1580 0800-0800 0930-1100 1220 0810 0800-0800C 0800-0800 0800-0800 1300

Lab Log #: 518230 518231 518232 518232 518249 518250 518251 518252 618263 518254

GENERAL CHEMISTRY
B olgl |71 famp

g
TS (mg/L) 20700 25400 10900 10900 11400
TNVS {mgfL) 12100 16500 8620 8740 9080
I

Total-P(mg/L) 1.8 26 13 14 ‘22
Oil and Grease (mg/L) 344 1724 65J 60J
F OBS giel : S

pH{EUY" T [ 7. 7.7
Conductivity (umhosfcm) >20000 9640 17190 >20000 13600 14850 14730 14840
Chlorne (total = mg/L)
InfW-P - nfluent from Protan E- Ecology sample
EffW - Port of Willapa effiuent PP - Protan sample
grab - grab sample D - duplicate sample
colmp ~ composite sample Sludge ~ sludge from the Port belt filter press

X — lab unable to complete analyses
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treatment when loading occurs. Protan reports that production is expected to be almost
continuous in the future (Sargent, 1992).

Effluent NH,-N concentrations were high (219 mg/L; 150 mg/L) while NO, + NO, - N
concentrations were low (1.19 mg/L; 0.16 mg/L) during both inspections. This indicates
that nitrification was not occurring in the PTF.

High BOD; concentrations in the Port effluent and the resulting high BOD,/TKN (total
Kjeldahl nitrogen) ratio suggest the nitrifier population level is generally low (WPCF, 1983).
The SBR size and sludge wasting rates suggest a short sludge retention time (SRT - data to
calculate the SRT were not collected during the inspection). A short SRT would prevent the
buildup of an adequate population of nitrifying bacteria. Metals concentrations, alkalinity,
and pH as measured in the PTF effluent should not be limiting to nitrification (EPA, 1975).

Split Sample Results

Dry Weather Inspection

Ecology and the Port split samples from the Port effluent compositor (Table 5). The
temperature of the Port composite sample was 20.0°C, compared with 4°C required for
sample preservation. Because the Port’s compositor had only sampled one decant during the
dry weather inspection and the SBR’s decant cycle had just ended when samples were split,
the sample had little time to cool in the Port’s sample refrigerator.

The Port effluent TSS concentration (150 mg/L) was almost twice the Ecology analysis

(84 mg/L). Attention should be paid to TSS testing during the Port’s laboratory performance
evaluation. The Port COD analysis yielded 51 mg/L, one fifth of the Ecology analysis

(248 mg/L). The Port performs its own COD analysis. It was found after the dry weather
inspection that the Port COD analyzer had been malfunctioning. Samples were also split
from the Ecology effluent compositor but written records containing the results were not kept

by the Pott.

Protan’s composite effluent sample was also split. Protan TSS result (1162 mg/L) was
considerably lower than Ecology’s analysis of the same sample (1660 mg/L). Protan and
Ecology analyses of BOD; were close, within 7%.

Protan does not ordinarily control temperature on effluent samples. In September and

December they iced their samples only at the recommendation of Ecology personnel. It is
recommended that Protan ice all composite samples being collected.

Wet Weather Inspection

Ecology and the Port split samples from the Port effluent compositor (Table 5). Ecology
analyses showed the Port effluent COD sample (2500 mg/L) 29% lower than the Ecology
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Table 5 - Split Sample Results Comparison - Port of Willapa Harbor, 1992,

Dry Weather — September 1992

Location: InfW-PP Effw-E Effw-wW EffwW-G
Type: comp E-comp W-comp grab~comp
Date: 8/26-9/30 9/28-9/30 9/30-9/30 9/30
Time: 1530-0850 1300-1300 1100-0100 1235
Lab Log #: 408237 408242 408243 408245
Sampled by: Ecology Port Ecology
Parameter Analysis by:
TS mgil:)

ay
Port

Protan

Ecology
Protan

Wet Weather - December 1992

Location: InfW-PE Infw-PP Effw~E EffW-w
Type: comp comp E~-comp W=comp
Date: 12/16-18 12M16-16 12/15-16 12/15-16
Time: 08000800 0930-1100 0800-0800 08000800
Lab Log #: 518233 518233 518251 518253
Sampled by: Ecology Protan Ecology Port
Parameter Analvsis by:
TS maiL)

cology
Port

Protan 2900 7500

3500 2500

Port

Ecology

Protan 5700
InfW — influent to the Willapa Harbor PTF E - Ecology sample G - grah sample
Effw — effluent from the Willapa Harbor PTF W - Port of Willapa Harbor sample
P - mnfluent to the PTF from Protan PP - Protan sample of influent from Protan

X - lab unable to complate analvses
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effluent COD sample (3500 mg/L). The Port effluent BOD; sample (1100 mg/L) was 22%
higher than the Ecology effluent BOD; sample. The Port composite sampler employs a
peristaltic pump which delivers a continuous sample throughout each decant. The low
velocity of fluid in the intake hose can allow solids to settle out of the sample instead of
being collected. It is recommended that a composite sampler with higher uptake velocities be
used.

The Port COD results (3130 mg/L) were within 25% of Ecology’s analysis (2500 mg/L).
Wet weather TSS results could not be compared because the Manchester Lab was unable to
perform TSS analyses. Samples were also split from the Ecology effluent compositor but
wiitten records of the results were not kept by the Port.

Splits were also made of the Ecology and Protan composite samples of Protan effluent, The
Ecology analyses found the BOD; results for the sample collected by Protan to be within 8%
of the sample collected by Ecology sample. Protan analyses were consistently lower than
Ecology analyses, however. The Protan analysis of the Ecology effluent was 46% lower and
the Protan analysis of the Protan effluent was 29% lower than Ecology’s analysis. It is
recommended that Protan review its sampling, preservation, and shipping procedures, as well
as any other possible causes of low laboratory results.

Laboratory Procedures\Accreditation

Laboratory record keeping and calculations were in need of improvement. Difficulties were
encountered in obtaining records. Care is needed in assuring the operating condition of
laboratory instruments and in delineating units of analysis.

The Port’s laboratory did not analyze for all permit parameters. The lab was not accredited
by the Department of Ecology. The lab must be accredited or an accredited lab must be
used to analyze permit limited parameters by July 1, 1594,

PTF Operation

The flow rate of influent to the PTF varied widely within the course of one day. This is
evident in the circular flow chart for the wet weather inspection, a time of high production
by Protan (Figure 4) Large variations in flow are often experienced by the PTF.

Plant performance varied considerably throughout the day during the dry weather inspection,
with effluent TSS varying from 67 mg/L and 119 mg/L for two daytime grabs to 1640 mg/L
for a 24-hour composite that included a nighttime decant. Effluent COD’s ranged from

259 mg/L for the grabs to 1130 mg/L for the composite sample. The high TSS
concentration in the composite sample and BOD; (360 mg/L) higher than the effluent limit,
indicate that the nighttime decant was a slug of poorly treated wastewater.
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Figure 4 — Circutar Flow Chart, Wet weather - Port of Willapa Harbor, December 1992.
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It has been reported that the PTF operates less efficiently at night when it is left unattended
(Crafton, 1992; Hebish, 1992). Protan operates around the clock, and large slugs of
wastewater from Protan to the Port PTF have been reported at night (Crafton, 1992). Also,
flocculent addition and SBR operation are not adjusted to changing conditions when the plant
is unattended.

The Port reports that since the inspection Protan has been regulating their discharge for more
steady releases and that the two PTF operators are available to work an extended work
schedule to operate the plant from 5 AM to 11:30 PM during periods when solids are high
and belt filter press operation is required to waste solids. (Porter, 1993)

Although large variations in influent flow and strength contribute to difficulties in operation
of the PTF, a means is available for leveling the influent load. Protan has 40,000 gallons of
wastewater storage capacity and is therefore able to reduce variations in flow. Also, Protan
should ensure that it does not discharge at a rate to cause the PTF to exceed the 54,000 gpd
permitted. Cooperative efforts to control the discharge of wastewater from Protan to the
Port PTF are important in maintaining efficient PTF performance.

During the wet weather inspection, with Protan in full production, influent BOD; was much
higher (7370 mg/L) than the Protan influent during the dry weather inspection (1980 mg/L
BOD,). Even so, the PTF reduced TSS at removal efficiencies of 95% or better during both
the dry weather and wet weather inspections, and BOD; at efficiencies of 88% or better
during the wet weather inspection. (Overall BOD; removal efficiency was only 82% during
the dry weather inspection, but this was when a slug load of high-BOD effluent was released
from the PTF at night.)

However, even with these removal efficiencies, the 24-hour composite BOD; was 900 mg/L,
three times the permitted daily average of 300 mg/L.. For the conditions of the wet weather
inspection, a BOD; removal efficiency of approximately 97% would have been needed in
order to meet the effluent limit of 300 mg/L BOD;. It is uncertain from the limited data of
the wet and dry weather inspections whether this degree of removal can be obtained. It is
clear that the PTF would need to be operated within its design hydraulic loading. The PTF
was hydraulically overloaded during the wet weather inspection, discharging a flow of

66,290 gpd, 23% above the 54,000 gpd design flow and permitted discharge. Optimal use of

flocculent and attention to biological treatment processes of the PTF could also be expected
to bring about improved removal efficiencies. If these measures do not result in effluent
BOD; concentrations within the 300 mg/L limit, reduced influent loadings or plant expansion
would be necessary to meet existing permit limits.
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Priority Pollutant Scans

Dry Weather Inspection

A number of priority pollutants were detected in the samples of PTF influent and effluent
collected (Table 6). Methylene chloride and acetone were found in small quantities in the
influent and acetone was found in the effluent. As both compounds are used for laboratory
cleaning of sampling apparatus, their concentration is not likely representative.

Of the seven other VOA compounds found in the PTF influent or effluent, all were found at
low concentrations with the exception of 1,1,1 - Trichloroethane. It was found in
concentrations of 15 ug/L and 2.5 pg/L in two influent grab samples and in concentrations

of 790 pg/L and 1200 ug/L in two effluent grabs. These concentrations are well below EPA

water quality criteria (Table 6). Although the PTF provides pretreatment, discharging to a
municipal sewage treatment plant, effluent concentrations from the PTF were compared with
EPA water quality criteria as an indicator of potential impact.

Five BNA compounds were found in the PTF effluent. Phenol, 2-nitrophenol, and
4-Nitrophenol were found in concentrations well below EPA water quality criteria.
4-methylphenol and benzoic acid were found in concentrations well below all LCsy’s for a
number of fish species (Verschueren, 1983). No pesticide/PCB compounds were found in
the PTF effluent.

Four metals were detected in the PTF effluent. Arsenic and zinc were found in
concentrations below EPA water quality criteria. Chromium was found in concentrations
lower than fresh water criteria for the trivalent form but higher than criteria for the
hexavalent form. Copper was found in concentrations lower than fresh water criteria but
higher than acute marine criteria.

Complete priority pollutant scan results for the Port PTF, dry weather inspection, with
detection limits, are included in Appendix E.

Tentatively Identified Compounds (TICs) in the PTF influent during the dry weather
inspection included methanethiol, thiobismethane, and several unknowns, at or below
concentrations of 1027 ug/L (est.}. Thiobismethane, dimethyldisulfide, and a number of
unknowns were tentatively identified in the PTF effluent in concentrations up to 1190 ug/L
(est.). Carboxylic acid, butanoic acid, benzenepropanoic acid, sterol isomer, and a number
of unknowns were tentatively identified in the composite effluent sample. TICs are
summatized in Appendix F.

Wet Weather Inspection

Priority pollutant organics scans yielded similar results for the PTF during the wet weather
inspection as compared with the dry weather inspection. Somewhat fewer VOAs and BNAs
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Table 6 - Comparison of Detected Compounds and Metals to Toxicity Criteria — Port of Willapa Harbor, September 1992,

Efft~1

grab
9/29
1700
408240
ug/L

Effw~2
grab
9/30
1240

408241

ugfL

Sludge
grab

9/30

0700
408244
ug/Kg-dw

Location: Infw-1 Infw-2
Type: grab grab
Date: 9/29 9/30
Time: 1500 1210
Lab Log#: 408230 408231
VOA Compounds ug/L ug/L
{Group)!
a
a Chlor
1,2-Dichloroethane 1.0 U
2-Butan
¢ i s
a
Location:
Type:
Date:
Time:
Lab Log#:
EBNA Compounds
(Group)!
Phie
|
Benzoic Acid
| 4-Nitrophenol
n 3T
n
n
| Bis(2~Ethylhexyl}Phthalate
1 Di-n-Octyl Phthalate
Pesticide/PCB Compounds
(Group)t

u 4,4'-DDE

InfW-1,2, - Ecology grab samples of Port influent
EffW-1,2,G - Ecology grab sample of Port effiuent
Sludge - Sludge from the Port belt filter press

EffW-G.
grab
930
1235
408245
ug/L.

ug/l

010 U

Sludge
grab

930

0700
408244
ug/Kg-dw

880
1800 WJ
880 U

76 J

ug/Kg-dw

C-0—0op

EPA Water Quality Criteria Summary

Acute Chronic Actite Chronic
Fresh Fresh Marine Marine
{ug/L) {ug/L) {ug/L) {ug/L}

, : {
118,000 * 20,000 * 113,000 *

EPA Water Quality Critenia Summary

Acute Chronic Acute Chronic
Fresh Fresh Marine Marine
(ugiL} (ug/L) (ug/t) {ugil)

4,850 ()

940 *(i) 3 i) 3.4 )
{ugiL) {ug/L} (ugfl) {ug/L)
1,060 * 0.001 (u) 14 * 0.001 (u)

Total Halomethanes — detected analvie
Total Trichloroethanes I:]

Total Nitrophenols

Total Polynuclear Aromatic Hydrocarbons

Total Phthalate Esters

DDT plus metabolites
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Table 6 - {cont’d) - Port of Willapa Harbor, September 1992,

Location: Effw-1 Sludge EPA Water Quality Criteria Summary
Type: grab grab
Date: 9/29 9/30 Acute Chroenic Acute Chronic
Time: 1700 0700 Fresh Fresh Marine Marine
Lab Log#: 408240 408244
Metals ug/L mg/Kg-dr (ug/L) {ug/L} {ug/L) {ug/L}

Trivalent
Cadmium

Copper
Lead
Mercurv

867 + 338 + 140
2.4 0.012 2.1

Zine 11 173 564+ 511 ' g8

TNOTE: SOME INDIVIDUAL COMPOUND CRITERIA OR LLOELS MAY NOT AGREE WITH GROUP CRITERIA OR LOELS.

REFER TO APPROPRIATE EPA DOCUMENT ON AMBIENT WATER QUALITY CRITERIA FOR FULL DISCUSSION. [ ]—detected analyte
The analyte was not detected at or above the reported result.

The analvte was positively identified. The associated numencal result is an estimate.
J  The analyte was not detected at or above the reported estimated result.

The spike sample recovery is not within control limits.

The analyte was detected above thé instrument detection limit but below the

established minimum quantitation limit.

Reported result is an estimate because of the presence of interference.

Insufficient data to develop criteria. Value presented is the LOEL - Lowest Ohserved Effect Lavel,

Hardness dependent criteria (649 mg/L used).
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were detected during the wet weather inspection and some concentrations were lower
(Table 7). The VOA found in the highest concentration, 4-methylphenol increased in
effluent concentrations from 66 ug/L during the dry weather inspection to 300 pug/L during
the wet weather inspection, stil! well below the LCy’s for all species of fish reported by
Verschueren {1983).

While no pesticide/PCB compounds were found during the dry weather inspection, four were
found in the effluent during the wet weather inspection. Alpha-BHC and beta-BHC were
found in concentrations below EPA water quality criteria. 4,4’-DDE and Endrin were found
in concentrations higher than EPA chronic freshwater and chronic marine criteria.

More priority pollutant metals were found during the wet weather inspection, and in higher
concentrations than during the dry weather inspection. Arsenic, cadmium, copper, mercury,
silver, and zinc were above at least some of the EPA water quality criteria. Lead and
selenium were found in concentrations below all criteria. Chromium was not found during
the wet weather inspection, suggesting that Oh Yang was the source of the chromium. Oh
Yang was not operating during the wet-weather inspection and has since shut down
operations and vacated the site. :

The appearance of pesticides and increased metals in the PTF effluent in December may be
due to Protan’s having switched sources of shell between the two inspections, from shrimp
during the dry weather inspection in September, to crab during the wet weather inspection.

Complete priority pollutant scan results for the Port PTF, wet weather inspection, with
detection limits, are included in Appendix G.

Several TICs, in concentrations below 200 ug/L, were found in the two volatile organics
effluent grab samples. Forms of butanoic acid, pentanoic acid, decanoic acid, and unknown
compounds were found in the semivolatile fraction at concentrations of up to 40,000 pg/L
(est.) in the influent to the PTF. Forms of butanoic acid, pentanoic acid, and propanoic acid
were found in the PTF effluent in concentrations up to 2500 pg/L (est.). TICs found are
summarized in Appendix H.

Sludge

Priority Pollutant Organics

Priority pollutant scans of the sludge samples were performed for the dry weather inspection
only (Table 6). Effluent pesticides/PCBs and metals data indicate higher concentrations
during the wet weather inspection than during the dry weather inspection, suggesting that the
sludge produced during the wet weather inspection may have had higher concentrations of
these than from the sludge samples collected.
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Table 7 - Comparison of Detected Compounds and Metals to Toxicity Criteria — Port of Willapa/Raymond, December 1992,

- Loeation: Effw-1 Effw-2 EffR-1 EffR-2
Type: grab grab grab grab
Date: 1215 12/16 12/18 1215 Acute
Time: 1220 0610 0820 1415 Fresh
Lab Log#: 518249 518250 518242 518243
VOA Compounds ugiL ug/l ugfL ugil. (ug/Ly

(Group}_1_

Toluene

Location: EffW-E EffR~E
Type: comp comp
Date: 12M15-16 12M15-18 Acute
Time: 0800-0800 0800-0800 Fresh
Lab Log#: 518251 518244
BNA Compounds ug/L ug/L {ug/L}
He
e Pesticide/PCB Compounds ug/L ug/l. {ug/L}
q
q
q
u  44'-pDE ,
t Endrin 0.007 J 0.01 U 0.18
Metals Hardness = 335 ug/L ug/L

Copper

Lead

INOTE: SOME INDIVIDUAL COMPOUND GRITERIA OR LOELS MAY NOT AGREE WITH GROUP GRITERIA OR LOELS.
REFER TO APPROPRIATE EPA DOCUMENT ON AMBIENT WATER QUALITY CRITERIA FOR FULL DISCUSSION.

0O *0ZsC

The analyte was not detected at or above the reported result.

The analyte was positively identified. The associated numerical result is an estimate.

The spike sample recovery is not within control limits.

The analvte was detected above the instrument detection limit but below the established minimum quantitation limit,

Insufficient data to develop eriteria. Value presented js the LOEL ~ Lowest Observed Effect Level.
The result is obtained from a dilution of the oniginal extract.
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EPA Water Quality Criteria Summary

Chronic Acute Chronie
Fresh Marine Marine
{ug/L} {ugil) {ugil)

EPA Water Quality Criteria Summary

Chronic Acute Chronic
Fresh Marine Marine
(ugiL) ugiL) {ug/L)

{ug/L}

{ug/L)

{ug/L)

0.037 () )

423
2.9

140 6.6

86

|: - detected analyte

Hardness dependenit criteria (335 mg/L used).

+

Total Halomethanes
Total BHCs

Endrin

DOT plus metabolites

g = B




Besides methylene chloride and acetone, compounds used in cleaning sampling apparatus,
eight priority pollutant organic compounds were detected. Bis(2-ethylhexyl)phthalate

(2700 ug/Kg-dw) was found in the sludge in the highest concentration. It was not found in
the PTF effluent. The other priority pollutant organic compounds found in the sludge were
found in concentrations of less than 100 pg/Kg-dw.

A single pesticide/PCB compound was found in the sludge: 4,4’-DDE (16 ug/Kg).

TICs in the sludge were methanethiol, thiobismethane, dimethyldisulfide, at concentrations
up to 2200 ug/Kg-dw (est.). Several unknowns were detected at lower concentrations. TICs
are summarized in Appendix F.

Metals

Ten priority pollutant metals were detected in the sludge sample. Chromium was found in
the highest concentration (4480 mg/Kg-dw). Besides zinc (173 mg/Kg-dw) and copper
(99.8 mg/Kg-dw), the other metals were detected at concentrations of 35 mg/Kg-dw or less.
Although the sludge produced by the PTF is not sewage sludge, as a point of comparison,
the chromium concentration from the Port PTF (4480 mg/Kg-dw) was 49% higher than the
ceiling concentration for land application from Standards for the Use or Disposal of Sewage
Sludge; Final Rules (EPA, 1993).

Complete priority pollutant scan results for Port PTF sludge are included in Appendix E.

Conclusions and recommendations for this facility are addressed at the end of the next
section.
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PART I

CLASS II INSPECTION
CITY OF RAYMOND WASTEWATER TREATMENT PLANT

PROCEDURES
Dry Weather and Wet Weather Inspections

Sampling procedures were the same for the Raymond WTP dry weather and wet weather
inspections. Class II Inspection sampling included Ecology grab and composite samples. An
effluent grab composite sample consisting of two subsamples was collected by Ecology for
bioassay testing. An Ecology Isco compositor actuated by a Sigma bubbler flow meter was
set up to take flow-proportioned influent samples. Another Ecology Isco compositor was set
up to collect effluent samples with equal volumes of sample collected every 30 minutes for
24 hours (0900 to 0900). The compositors were iced to keep samples cooled. Sample
configurations and locations are summarized in Table 8 and Figure 3 (p. 5).

Raymond WTP personnel collected influent and effluent composite samples. The Raymond
influent composite sample was flow-proportioned to the flow of pump station 11, which
pumps most of Raymond’s influent including that from the Port PTE. The sampler intake
was positioned where all influent can be sampled. The Raymond effluent composite sampler
was -set up to collect samples at the outflow box just downstream of the dechlorination basin
above the bottom of the basin.

All composite samples were split for analysis by both the Ecology and WTP laboratories.
Samples collected, sampling times, and parameters analyzed for the dry weather inspection
are summarized in Appendix I, and for the wet weather inspection, in Appendix J. Ecology
analytical methods and Iaboratories performing the analyses are summarized in Appendix B.

QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)

QA/QC considerations for the Raymond wet weather and dry weather are the same as those
for the Port PTF, described previously.

RESULTS AND DISCUSSION

Flow Measurements

Raymond effluent flow measurements were used to calculate permitted parameters in Ibs/day.
The Parshall flume was inspected and flume configuration was verified to be acceptable.
Ecology made an instantaneous measurement for comparison with the flow meter
measurement. Ecology and plant flow meter measurements agreed within 3 %, within the
measurement accuracy of the Ecology flow measurement.
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Table 8 - Sampling Station Descriptions - City of Raymond WTP, September and December

1992,
City of Raymond

Ecology influent samples (InfR)
The grab and composite samples were collected downstream of the Parshall flume,
upstream of plant return flow. The composite sample intake was kept one half inch
above the channel.

City of Raymond Composite influent sample (InfR-R)
The composite samples were collected in the channel just upstream of the Parshall
flume. The sample intake was located in an open vertical pipe several inches off the
bottom of the channel.

Ecology effluent samples (EffR-1, EffR-2, EffR-E, EffR-ED, EffR-GC)
The grab, grab-composite, and composite samples were collected at the outflow box
just downstream of the dechlorination basin. The sample intake was weighted so as to
maintain a position several inches below the surface of the effluent.

City of Raymond effluent samples (EffR-R)

The grab and composite samples were collected at the outflow box just downstream of
the dechlorination basin above the bottom.
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The Raymond influent Parshall flume was not checked by Ecology. The varying flow
resulting from influent delivered by the pump stations did not lend itself to verification.

NPDES Permit Compliance/General Chemistry

Dry Weather Inspection

The WTP was performing well during the dry weather inspection. The conventional
parameters of BODs, TSS and pH indicate an adequately treated effluent (Table 9). The
effluent was well within National Pollutant Discharge Elimination System (NPDES) permit
limits for 5-day biochemical oxygen demand (BOD;), total suspended solids (TSS) and pH
(Table 10).

The dry weather inspection TSS influent (820 mg/L; 2,544 1b/day) to the WTP is in excess
of the 220 mg/L typical of domestic wastewaters (Metcalf and Eddy, 1991) and of the _
maximum design criteria included in the permit (1,780 Ibs/day; Table 10). The high influent
TSS concentration is likely the result of contributions from the Port PTF. The 24-hour
composite PTF effluent sample during the dry weather inspection found 1640 mg/L TSS.

The warm, sunny weather appears to have stimulated photosynthesis. The presence of algae
was evidenced by the green color of the aerated lagoons and dechlorination basin as well as
the moderately high pH of the effluent. While algae may be responsible for a portion of the
BOD, and TSS in the WTP effluent, effluent BOD; and TSS remained low.

A comparison of influent and effluent ammonia and nitrate-nitrite concentrations indicate that
the WTP was achieving substantial nitrification of the relatively high levels of ammonia in

the influent. Ammonia concentrations of approximately 58 mg/L in the influent were

reduced to approximately 5.5 mg/L in the effluent, while NO, + NO; - N concentrations
increased from approximately 0.04 mg/L in the influent to 30 mg/L in the effluent.

Alkalinity was present in sufficient concentration in the effluent (81.1 mg/L) so as not to
limit nitrification. Total-P decreased from approximately 28 mg/L in the influent to
approximately 10 mg/L in the effluent. All field conductivity measurements were off-scale,
greater than 1000 umhos/cm. A new conductivity meter with a higher measurement range
was used for the wet weather inspection. '

Wet Weather Inspection

Flow rate as measured from the Raymond effluent flow meter during the wet weather
inspection was 1.27 MGD, as compared with 0.37 MGD during the dry weather inspection.
An increase in I & I in the Raymond sewer system accounts for the increased flow. The
dilution resulting from I & I also accounts, at least in part, for the lower influent BOD; and
TSS concentrations during the wet weather inspection. The influent BOD; concentration
during wet weather was 148 mg/L as compared with 280 mg/L during dry weather. The
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Table 9 - General Chemistry Results - City of Raymond WTP, September 1992,

Parameter Locatton: infR—1 InfR=-2 InfR-E InfR-R Leach EffR-1 EffR-2 EffR-E  EffR-ED  EffR-GC EffR-R
Type: grab grab comp comp grab grab grab comp comp grab-comp comp

Date: 9/29 9/29 9/20-30 9/20-30 9/29 9/29 9/29 9/29-30 9/20-30 9/29 9/29-30

Time: 1000 15640 0800~080C 0800-0900 1010 1045 1600 0900-020C 0800-0900 * 0800-0900

Lab Log #: 408260 408261 408262 408263 408270 408264 408265 408266 408269 408268 408267

GENERAL CHEMISTRY
sGondustivity fumbosiem

B

(ma/L}
TNVS (mgiL)
TSS {marl)

TOC (soil/sed)
NH3-N {mg/L) 58.0 47.6 5.51 532 5.39
NOZENOZ=N{mg/L : :

“E~Coliform MF g#100iL)
FIELD OBSERVATIONS
Temperature (C) ’ 181 19.6 15.6

g
Sulfide (mg/L)

*

grab composite sample collected as two
equal volumes at 1130 and 1545 on 9/29.

InfR - City of Raymond influent grab - grab sample
E - Ecology sample comp = composite sample
ED - Ecology duplicate sample G - grab-composite sampie

Leach - Landfill leachate influent
R - City of Ravmond sample
EffR - City of Raymond effluent

J - The associated numerical result
18 an estimated quantity.

e B e A AR s SO [foe epeg B T P O P S PP - b b s o e



Table 10 — NFDES Permit Limits and Inspection Results - City of Raymond, 1992,

Dry Weather - September 1992

NPDES Limits Inspection Results
Monthly Weekly Composite Grab
Parameter Average Average Samples Samples
‘BOD5:
mg/L

Ibsiday

T8
mg/L
Ibsiday 450 ) 660 102

Fenal oolformy: st s
AdomL T

Ibiday 038

Wet Weather — December 1992

NPDES Limits Inspection Results
Monthly Weekly Composite Grah
Parameter Average Average Samples Samples

A00mL S © 200 ) 400 ) 280; 260 :

0.15 {daily max)
036 0 80 {daily max)

1,500 000 i'5%6 866 i

*Design Criteria: Average for the maximum month
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influent TSS concentration during wet weather was 155 mg/L as compared with 820 mg/L
during the dry weather inspection (Table 11),

The WTP was not providing effective removal of organics during the wet weather inspection.
During wet weather, only 30% of BOD; was removed as compared with 94% removal
during the dry weather inspection and 85 % removal required by permit. The wet weather
effluent BOD; concentration of 50 mg/L compares with a permitted monthly average of

30 mg/L and a permitted weekly average of 45 mg/L (Table 10). The effluent BOD; of

530 Ib/day is approximately double the 270 Ibs/day permitted weekly average.

While during both dry and wet weather inspections TSS was removed at 96% or higher
efficiency, TSS concentrations were lower during wet weather conditions (3 mg/L) than
during dry weather conditions (33 mg/L). Lower TSS influent concentrations during the wet
weather inspection (155 mg/L) than during the dry weather inspection (820 mg/L) and a
reduction in algae growth in the aerobic lagoons in December appear to account for the low
TSS levels.

The high effluent BOD; (50 mg/L) relative to the TSS (3 mg/L) in the WTP effluent suggests

that much of the BOD; was in a soluble form, The PTF, with only 55% to 71 % dry weather

removal efficiency for dissolved solids, appears to have been a significant source of dissolved
organics to the WTP.

A comparison of influent and effluent ammonia and nitrate + nitrite concentrations during
the wet weather inspection indicate that the WTP was not achieving much nitrification. This
is likely the result of lower temperatures and shorter detention times in the aerated lagoons.
Ammonia concentrations of approximately 17 mg/L in the influent compare with
concentrations of approximately 15 mg/L in the effluent. NO, + NO; - N concentrations
increased only a small amount from approximately 0.4 mg/L in the influent to 3.2 mg/L in
the effluent. Alkalinity in the effluent (157 mg/L) was not limiting to nitrification. Total-P
decreased from approximately 6.6 mg/L in the influent to approximately 3.0 mg/L in the
effluent.

Fecal Coliform Counts/Chlorination

Fecal coliform counts were made both for dry weather and wet weather inspections. A fecal
coliform count for dry weather (1100/100mL) was in excess of weekly and monthly permit
limits. The other dry weather (390/100mL) and wet weather (280/100mL; 260/100mL)
counts were greater than the monthly permit limit (Table 10).

Ecology field tests for chlorine were made during the dry weather and wet weather
inspections. All tests showed less than the 0.1 mg/L detection limit of the test for both final
effluent and effluent from the chlorine contact basin. Raymond tests grab samples for 7 AM
September 30, 1992, indicated a chlorine residual of 0.0 mg/L in the final effluent and a
chlorine residual of 0.10 mg/L for the chlorine contact basin effluent as the effluent enters
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Table 11 - General Chemistry Results — City of Raymond WTP, December 1992.

Parameter Location: InfA-1 InfR-2 InfR-E InfR-R EffR=1 EffR-2 EffR-E  EffR-ED  EHR-GC EffR-R
Type: grab grab comp comp grab grab comp comp grab-comp comp
Date: 12156 12115 1211616  12/15-16 12/15 1215 1211616 12/15-16 1215 12/15-16
Time: 830 1350 ' 0820~0820 0800-0800 0920 1415 0800-0800 0800-0800 0920 0800-0800

Lab Log #: 518238 518239 518240 518241 518242 518243 518244 518245 518247 518246
MISTRY

GENERAL CHE
: mhosicm

‘Ganduetivity:(u

2 18

TS (mg/L} :
TNVS (mg/L) 781 657

TSS (mg/L)

TOC (seilfsed) )
NH3-N {mg/L} 17 12 16 15 15
NO2+NOS=N {miglL 048 3

B
F-Caliform MF (#/100mL)
FIELD CBSERVATIONS
Temperature {C) 11.6 127
Tem

5 (mg/L)
Sulfide (mg/L)

*

grab composite sample collected as two
equal volumes at 0920 12/15 and 1010 12/16.

InfR ~ City of Ravmond influent grab - grab sample
E - Ecolocgy sample comp - composite sample
ED -~ Ecology duplicate sample GC - grab composite sample

R - City of Raymond sample
EffR - City of Raymond effluent

S S e e IEp— |t B O O O RUTR



the dechlorination basin. Raymond tests for December 16, 1992, indicated a chlorine
residual of 0.04 mg/L in the final effluent and 0.06 mg/L in the chiorine contact basin. All
chiorine concentrations measured were less than the permit limit of 0.06 mg/L maximum
monthly average. The monthly average of 0.36 Ib/day (0.034 mg/L at 1.27 MGD) was
slightly exceeded during the wet weather inspection, but the daily maximum of 0.90 lb/day
was not approached.

Adequate chlorine should be added to maintain fecal coliform counts below permitted limits.
The narrow margin to which fecal coliform counts can be maintained while not exceeding
chlorine concentration, and the limited effectiveness of the existing dechlorination basin
limits support the need for the installation of dechlorination equipment, as specified in the
permit.

Split Sample Results

Dry Weather Inspection

For influent TSS and BOD:;, there was a considerable but inconsistent variability both in
sampling and analyses of dry weather Ecology and Raymond samples (Table 12}, Less
variability was found in effluent samples than in influent samples, indicating that the source
of variability may have been the uneven distribution of large particles in the influent.

Ecology and Raymond sampling and analyses all resulted in similar results for effluent TSS,
NH,/NH,, and total P: within 5 mg/L for TSS, within 0.5 mg/L for NH,/NH,, and within
1.2 mg/L for total P. BOD; analyses for effluent were more variable. Samples collected by
Ecology and Raymond were in close agreement for NO, + NO, (within 17%). However
NO, + NO; analyses by Ecology and Raymond varied considerably, with Raymond reporting
results consistently more than double the Ecology results.

Wet Weather Inspection

During the wet weather inspection, Ecology and Raymond analyses of all influent BOD; and
TSS samples resulted in differences of up to 32%. This was likely due to the presence of
large particles of solids in the influent (Table 12).

Results from influent samples collected by Raymond resulted in TSS and BOD;
concentrations consistently from 50% to 100% higher than results from Ecology samples.
The difference is likely the result of differences in intake location, accounting for different
concentrations of solid collected.

During both inspections, Raymond BOD; analyses for eight of eight samples were

significantly greater than Ecology analyses of the same samples at the 95% confidence level.
It is recommended that Raymond evaluate its BOD; test procedures.
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Table 12 — Split Sample Results Comparison - City of Raymond, 1992,
Dry Weather — Septernber 1992

Location: InfR-E InfR-R EffR-E EffR-R
Type: comp comp comp comp

Date: 9/28-30 9/28-30 9/20-30 9/29-30

Time: 0200-0900 0900-0900 08000900 09000900

Lab Log #: 408262 408263 408266 408267
Sampled by: Ecology Raymond Ecology Raymond

Parameter Analysis by:

TSS:ml

Ecology o 36"

Raymond 1571 397 33 31

Raymond 465 300 23

NHE=N(mg/L) Ecoiogy 580 ‘ ‘476 51
NH4-N {mg/L} Ravmond 68.1(87.5)* 30.3 {39)" 5.83(7.5)* 583(7.5*

NO2

; 295 3570
NO2-N (mg/L} Ravmond 0.24 (0.8)* 0.07 {0.24)" 69 (228)* 57 (187)*
NO3-N (mg/L} Ravmond 0 0 18 {30)" 19 (a5)"

Ecoiogy
Ravmond

Wet Weather — December 1992 _
Location: InfR-E ' InfR-R EffR-E EffR-R

Type: comp comp comp comp
Date: 12/15-16 12/15-16 121516 12H5-16
Time: 0820-0820 0800~0800 0800-0800 0800-0800
Lab Log #: 518240 518241 518244 518246
Sampled by: Ecology Raymond Ecology Raymond
Parameter Analysis by:
THR (mal)

Ecoiogy ’ q ‘
Raymond 157 401 8 13

‘BODREY :
- Raymond 195 298 72 76

InfR-E ~ Ecology sample of Raymond influent comp - composite sample
InfR-R - Ravmend sample of Raymond influent
EffR~E - Raymond sample of Raymond effiuent
EffR-R - Raymond sample of Raymond effluent

* Numbers in parenthesis are the values reported by the City of Raymond in terms of compound molecular weight.
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Laboratory Accreditation

The City of Raymond WTP laboratory is not accredited. Accreditation will be required by
the Department of Ecology, or an accredited lab must be used for permit limited parameters
by July 1, 1994, Accreditation is dependent on results of a laboratory audit conducted by
Ecology. In light of discrepancies revealed through split sample analyses, it is recommended
that accreditation efforts be accelerated.

WTP Operation, Loading, and Capacity

The WTP was performing well during dry weather conditions although influent TSS
(2,544 1b/day) exceeded the TSS design capacity of 1,780 Ib/day (Table 10). All aerated
lagoons were in operation but the third stage lagoons were not being aerated.

During the wet weather inspection the plant exceeded permitted weekly effluent concentration
limits for BOD; slightly. On a weight basis, however, effluent BOD; (530 Ib/day) exceeded
the permitted monthly average (180 Ib/day) by 194 % and the permitted weekly average

(270 Ib/day) by 96%.

Ecology samples indicate that during the wet weather inspection the plant was within design
loading criteria. Ecology influent samples for TSS (155 mg/L) and BOD; (148 mg/L)
correspond to a WTP loading of 1,642 lb/day TSS and 1,568 1b/day BOD; at a flow rate of
1.27 MGD. WTP design loadings are 1,780 Ib/day for both TSS and BOD; at a maximum
flow rate of 1.50 MGD. Design performance was for 87% BOD; reduction across the
aerated lagoons based on influent loading of 1780 Ib/day BOD; (Gray and Osborne, 1990).
Therefore, it appears that the WTP was operating within its design limits but was not
meeting its design performance.

Samples collected by Raymond samplers resulted in higher TSS and BOD; concentrations
than did Ecology’s. Influent TSS of 340 mg/L and BOD; of 254 mg/L corresponded to a
WTP loading of 3,601 lb/day and 2,690 Ib/day, which would indicate that the WTP was
operating considerably above design loading. The Ecology influent sampler intake was
located so that it was in still water when influent was not being pumped to the WTP.
However, the sampler was set up with flow-proportioned actuation so that samples would be
taken only when there was flow on influent. The Raymond influent sampler may have been
located too close to the channel bottom, where solids settle. This could explain Raymond’s
high influent concentrations.

Several factors support the assessment that the Raymond wet weather inspection influent
sample was not representative. Medium concentration untreated domestic wastewater is
typically 220 mg/L (Metcalf and Eddy, 1991). With the large amounts of I & I, Raymond
influent would be expected to be lower. Raymond self reporting data for 1991 and 1992
consistently show BOD; concentrations below 200 mg/L, often below 100 mg/L for similar
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WTP flows. Also, the Raymond wet weather influent sample BOD:; is higher than the
Raymond dry weather influent sample, contrary to what would be expected.

While the Port PTF can contribute as much as one fifth of the Raymond WTP influent flow
during dry weather, wet weather impacts of the PTF on Raymond WTP influent is not as
large. A mass balance shows that for a WTP influent BOD; concentration of 254 mg/L at
1.27 MGD, with the Port PTF effluent at 66,290 gpd and 900 mg/L BOD;, the PTF’s
contribution of BOD; to the Raymond WTP influent would be 36 mg/L. This leaves the
concentration of the Raymond WTP influent, other than the portion contributed by the Port

PTF, as 218 mg/L, higher than can be reasonably accounted for by the City’s contribution of

domestic waste diluted by I & I. By contrast, a mass balance on the Ecology sample, with a
BOD; of 148, results in a contribution to the Raymond influent by the PTF of 41 mg/L
BOD;, with the remaining pozrtion of influent contributing 107 mg/L BOD;, a more expected
result during wet weather when I & I is high.

In summary, it appears that while loading was below design loading during the wet weather
inspection, the Raymond WTP did not perform according to design. For these calculations
influent conditions during the inspection were assumed to be representative although the
aerated lagoons had a longer than one day hydraulic detention time (approximately nine days)
during the wet weather inspection. Because the loadings determined by Ecology were close

- to the design loading of the WTP, within 12 %, it is possible that the WTP received higher
than design loading. In either case, measures should be continued to reduce T &I, as
required by permit, and to improve plant performance so that permit limitations can be met.

There are indications of possible problems in plant design and operation. WTP design was
based on a completely mixed initial cell followed by partially mixed cells (Gray and
Osborne, 1990). Observations of plant operation indicate that the "Biolac” surface aeration
system does not provide completely suspended conditions as were intended. The WTP
operator reports solids settling throughout the cells except for the fraction of the lagoon area
directly beneath the air diffusers (Hebish, 1992). The assumption of a completely mixed
initial cell may not be realistic.

Hydraulic detention time through the six aerated lagoons was approximately 31 days during

the dry weather inspection and nine days during the wet weather inspection. Nine days is a

relatively short detention time so that mixing and aeration should be evaluated to provide for
adequate treatment with design loading conditions.

Priority Pollutant Scans

Dry Weather Inspection

A number of organic priority pollutants were detected in the Raymond WTP samples
collected (Table 13). With the exception of acetone and benzoic acid, the ten priority
pollutant organics collected in influent samples during the dry weather inspection found at
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Table 13 — Comparison of Detected Compounds and Metals to Toxicity Criteria — City of Raymond, September 1992.

Location: InfR-1 InfR-2 EffR~1 EffR-2 EPA Water Quality Criteria Summary**
Type: grab grab grab grab
Date: 9/29 9/29 9/29 9/29 Acute Ghronie Acute Chronic
Time: 1000 1540 1045 1600 Fresh Fresh Marine Marine
Lab Log#: 408260 408281 408264 © 408265
VOA Compounds ug/L ug/L ug/l ug/L {ug/L) {ug/L) {ug/l) {ug/L)

12008

2~Butanone {MEK)
Benzene 1.8 0.9
Toluene

[

5300 * 5100 * 7060 *

Location: InfR-E EffR-E
Type: comp comp
Date: 9/29-30 9/29-30
Time: 900-900 0900~-0900
Lab Log#: 408262 408266
BNA Compounds ug/L ug/L (ug/L) {ug/L) (ug/L) {ug/L}

Benzoic Acid 110 J

Pesticide/PCB Compounds
none detected in City of Raymond influent or effluent

Metals Hardness = 640

Chromium 3230 : 50 U .
Hexavalent 16 11 1,100 50
Trival 7,942 + 947 + 10,300 *

077 P

Zing 269 ‘ 564 +
U~ The analyte was not detected at or above the reported result. [ ]~analvte detected
J~ The analyte was positively identified. The associated numerical result is an estimate,
UJ — The analvte was not detected at or above the reported estimated result.
N - The spike sample recovery is not within eontrol limits. * — Insufficient data to develop criteria. Value
P~ The analyte was detected above the instrument detestion limit but shown 1s the LOEL - Lowest Observed Effect Level
below the established minimum quantitation {imit. +— Hardness dependent criteria (640 used).

a-— Total Halomethanes
**— EPA, 19886,
TNOTE: SOME INDIVIDUAL COMPOUND CRITERIA OR LOELS MAY NOT AGREE WITH GROUP CRITERIA OR LOELS. Inf - influent sample
REFER TO APPROPRIATE EPA DOCUMENT ON AMBIENT WATER QUALITY CRITERIA FOR EULL DISCUSSION. Eff — effluent sample
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Iow concentrations (less than 21 ug/L). Benzoic acid was found in the influent at
concentrations of 110 ug/L (est.).

Three priority pollutant organics were found in the Raymond effluent. Methylene chloride
and acetone are used for laboratory cleaning of sampling apparatus and are not likely
representative of the effluent. Chloroform (0.9 ug/L est.) was found in concentrations three
orders of magnitude below EPA water quality criteria.

No pesticide/PCB compounds were detected in the Raymond effluent during the dry weather
inspection.

Seven priority pollutant metals were detected in the Raymond influent during the dry weather
inspection. Of these, four were detected in the Port PTF effluent, but generally at lower
concentrations than in the Raymond influent. Chromivm (3,230 ug/L) was found in high
concentrations in the Raymond influent, and in considerably lower concentrations in the Port
PTF influent and effluent. Chromium was found in the Port PTF sludge at a high
concentration (4,480 mg/kg-dw) during the dry-weather inspection.

Four priority pollutant metals were detected in the Raymond effluent. All were below EPA
water quality criteria with the exception of copper (7.2 pg/L est.) which exceeded EPA
acute marine criteria (2.9 ug/L).

Complete priority pollutant scan results for the Raymond WTP, dry weather inspection, with
detection limits, are included in Appendix K.

The TICs in the Raymond WTP influent are mostly those in the Port PTF effluent.
Thiobismethane and methanethiol were tentatively identified in concentrations of less than
10 pg/L. Alkyl benzene isomer was also found (6 pg/L est.). Hexanoic acid, carboxylic
acid, benzenepropanoic acid, hexadecanoic acid, and octadecanoic acid, and sterol isomer
were found at concentrations of up to 830 pg/L (est.). Unknowns were also found at
concentrations up to 2100 ug/L (est.). TICs in the effluent included siloxan isomier, known
and unknown alcohols, hexadeconoic acid, and sterol isomer, all at concentrations of less
than 45 pg/L. TICs are summarized in Appendix F. '

Wet Weather I]:_ls ection

With the exception of acetone, no organic priority pollutants were detected in the samples
from the Raymond WTP collected during the wet weather inspection (Table 7, p. 26).

Two pesticide/PCB compounds were detected in the Raymond effluent during the wet
weather inspection. Alpha-BHC (0.006 ug/L est.) and gamma-BHC (0.006 ug/L) were both
detected at concentrations well below EPA water quality criteria. Alpha-BHC was also
found in the Port PTF effluent (0.037 ug/L est.) at approximately six times the Raymond
effluent concentration.
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Five priority pollutant metals were detected in the Raymond effluent during the wet weather
inspection. Arsenic, cadmium, and zinc were found in concentrations below EPA water
quality criteria. Copper (7.7 ug/L est.) was above acute marine water quality criteria

(2.9 pg/L). Lead (8.6 ug/L est.) was above chronic marine water quality criteria (5.6
pg/L). Of these metals, all were detected in the Port PTF wet weather effluent. Arsenic,
cadmium and copper were found in the PTF effluent in concentrations of over ten times the
Raymond WTP effluent, while zinc was found at five times and lead at six times the
concentration found in the Raymond effluent. '

Complete priority pollutant scan results for the Raymond WTP, wet weather inspection, with
detection limits, ate included in Appendix L.

The TICs found in the Raymond WTP effluent during the wet weather inspection were

benzo(g)pteridine-2,4(1H,3H) and a number of unknown hydrocarbons and unknowns, all at
estimated concentrations below 10 ug/L. TICs are summarized in Appendix H.

Bioassays

Dry Weather Inspection

Bioassay organism sensitivity to dry weather Raymond effluent was variable (Table 14). The
effluent showed no toxicity to Microtox or rainbow Trout. Fathead minnow larvae showed
no acute toxicity. There was impairment of growth, with a no observable effect
concentration (NOEC) of 50% effluent. Ceriodaphnia dubia showed both acute and chronic
toxicity with 0% survival at 100% effluent and an NOEC of 6.25% effluent.

Chlorine residual may have been responsible for the toxic effects observed. The effluent for
bioassay testing was not dechlorinated. Chlorine residual was found to be 0.02 mg/L when
the effluent arrived in the laboratory. It is uncertain whether this concentration would have
been maintained until the test organisms were exposed. Sample preparation for testing
(dilutions, warming, equilibration) combined with the components of the sample which may
react with chlorine could tend to reduce residual chlorine. A concentration of 0.02 mg/L is
known to have negative effects on biota (Stinson, 1992).

Wet Weather Inspection

There was little toxicity shown in the wet weather bioassays (Table 15). The effiuent
showed no toxicity to Microtox, no acute or chronic toxicity to Ceriodaphnia dubia, no
toxicity to rainbow trout, and no acute toxicity to fathead minnow larvae. There was some
chronic toxicity to fathead minnow larvae, with an NOEC of 50%. The effluent was
dechlorinated for the wet weather bioassay tests.
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Table 14 - Effluent Bioassay Results, Dry Weather - City of Raymond, September 1992,

Microtox EC50 (% Effluent}

Sample Sample No. . 5 minutes 15 minutes
Control a a
EffR-GC 408268 a a

a - Statistical analysis resulted in a large number of negative
gammas. Negative gammas are interpreted as a lack of toxicity,

Ceriodaphnia dubia - survival/reproduction fest

(Cerfodaphnia dubia)

Sample N 408268

#Young - Percent
Sample Conc. # Tested Produced Survival
Control 10 171 90
6.25 % 10 168 100
12.5 % 10 121 80
25 % 10 117 80
50 % 10 32 90
100 % 10 0 0

NOEC for Reproduction = 6.25% Effluent
NOEC for Survival = 50% Effluent
LC50 = 51.6% effluent

Fathead Minnow larval - survival and growth test

(Pimephales prome/fas)
Sample No. 408268 :
Percent . Average Dry
Sample Conc. # Tested* Survival Weight (mg)
Control 30 90.0 032
6.25 % Effluent 30 96.7 0.40
12.5 % Effluent 30 933 0.36
25 9% Effluent 30 967 0.33
50 % Effluent 30 100.0 o3
100 % Effluent 30 63.3 0.33

NOEC for Weight = 100%
NQEC for Survival = 100 % effluent
LCS0 > 100 % effluent

* five replicates per concentration, seven organisms per replicate

Rainbow Trout ~ 96 hour survival test

(Oncorhynchus mykiss)
Sample No. 408268
Number Percent
Sample Conc. Tested* Survival
Control 30 100
100 9% Effluent 30 100

NOEC for Survival = 100 % effluent
1 C50 > 100 % effluent

* three replicates per concentration, ten organisms per replicate
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Table 15 - Effluent Bioassay Results, Wet Weather - City of Raymond, December 1992

Microtox EC50 (% Effluent)

Sample Sample No. 5 minutes 15 minutes
Control a a
EffR-GC 518247 a a

a- Statistical analysis resulted in a large number of negative
gammas. Negative gammas are interpreted as a lack of toxicity,

Ceriodaphnia dubia - survival/reproduction test
(Ceriodaphnia dubia)

Sample No. 518247

#Young Percent
Sample Conc. # Tested Produced Survival
Control 10 27 90
6.25 % ) 10 26.0 100
125 % 10 253 20
25 % 10 245 100
50 % 10 27.9 100
100 % 10 23.7 100

NCEC for Reproduction = 100 % Effluent
NCEC for Survival = 100 % Effluent
L.C50 > 100 %

Fathead Minnow larval - survival and growth test
(Pimephales promelas) ‘

Sample No. 518247

Percent Mean Individual
Sample Conc. # Tested* Survival Biomass {(mg)
Control 35 97.1 0.64
6.25 9% Effluent 35 97.1 0.66
12.5 % Effluent 35 1000 0.66
25 9% Effluent 35 100.0 0.63
50 % Effluent 35 97 1 058
100 % Effluent 35 914 050

NOEC for Biomass = 50 %
NOEC for Survival = 100 % effluent
LC50 > 100 % effluent

* five replicates per concentration, seven organisms per replicate

Rainbow Troui - 96 hour survival test
{Oncorhynchus mykiss)
Sample No. 518247

) Number Percent
Sample Conc. Tested* Survival
Control 30 100
100 % Effluent 30 100

NQEC for Survival = 100 % effluent
L.C50 > 100 % effluent

* three replicates per concentration, ten organisms per replicate
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Sludge

Sludge was not sampled, as no sludge has been disposed since the lagoons were constructed.
Sludge accumulation and sludge quality monitoring requirements are included in the permit.

RECOMMENDATIONS AND CONCLUSIONS
Port of Willapa Harbor Pretreatment Facility
Flow

The PTF in line meter did not lend itself to verification by Ecology. A flow comparison
with Protan by Port personnel for the month of March 1993 indicated agreement within 4%.

State Waste Discharge Permit Application/PTE Operation

The PTF effluent exceeded both the permit application BOD; concentration and state waste
discharge permit limits during both inspections. Dry weather inspection TSS and wet
weather inspection BOD; exceeded limits by several times.

During the wet weather inspection, PTF discharge flow was 66,290 gpd, 23% above the
54,000 gpd daily average of the permit application while effluent BOD; was three times the
concentration of the permit application.

® Contributors to the PTF should be required to limit their flow so that the PTF can
operate within all permit limits or the PTF expanded and limits appropriately adjusted.

With a high BOD; influent such as that during the wet weather inspection, it is uncertain
whether the treatment efficiency required to attain permit limits can be reached. Proper plant
operation, with operators on duty during peak periods, attention to biological treatment
processes, leveling of influent flows, and adherence to design hydraulic detention time all
would contribute to treatment efficiency.

LR R (T S

® If high strength influent at the permitted discharge rate continues to cause the PTF to
exceed permit limits, influent loadings should be decreased so that permit limits will be
met.

Because the plant relies on the addition of polymers for solids removal, there has been a
tendency to overlook the efficiency of biological removal processes in the PTF.

® Methods of improving the effectiveness of the PTF’s biological processes through plant
operations should be explored and instituted.
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® Influent loading to the PTF should be managed, with coordination between Port
personnel and contributors to the PTF waste stream.

During nighttime hours, the plant is left unattended while fluctuating influent loading
continues. It has been 1eported that large slugs of influent from Protan occur at night and
that the PTF operates less efficiently at night when it is left unattended. The high TSS

concentration in the dry weather inspection composite sample and BOD; concentration higher

than the effluent limit, indicate that the nighttime decant during the dry weather inspection
consisted of a slug of poorly treated wastewater.

® The PTF should be staffed adequately so as to respond to varying influent loadings in
order to remain in compliance with its state waste discharge permit.

Effluent NH;-N concentrations were high and NO, + NO, - N concentrations were low
during both inspections, indicating that nitrification was not taking place.

® NH;-N removal mechanisms should be considered and measures should be taken to
meet NH;-N effluent limits.

Large variations in influent flow and strength throughout the day contribute to difficulties in
operation of the PTF.

PTF loading has at times been intermittent because of interruptions in raw materials supplies
to Protan. There have been with little or no organic loading to the PTF. It is Ieported that
Ioadmg will be nearly continuous in the future.

® A viable culture of microorganisms should be maintained during low load periods in
order to provide biological treatment when loading occurs.

Split Samples

The Port effluent TSS concentration (150 mg/L) was almost twice the Ecology analysis
(84 mg/L).

¢ Attention should be paid to TSS testmg during the Port’s laboratory performance
evalnation.

Protan’s analysis of BOD; consistently yielded lower results than did Ecology’s analyses.

® It is recommended that Protan review its sampling, preservation, and shipping
procedures, as well as any other possible causes of low laboratory results.

Protan does not ordinarily control temperature on effluent samples,
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® To preserve samples, it is recommended that Protan ice all samples as they are being
composited and shipped.

Laboratory Procedures

® Laboratory record keeping should be improved. Care is needed in assuring the
operating condition of laboratory instiuments and in delineating units of analysis.

Priority Pollutant Scans

Dry Weather Inspection

All VOA and BNA compounds found were in low concentrations. No pesticide/PCB
compounds were found during the dry weather inspection.

Four metals were detected in the PTF effluent. Chromium was found in concentrations
lower than criteria for the trivalent form but higher than criteria for the hexavalent form.
Copper was found in concentrations lower than acute fresh water criteria but higher than
chronic fresh and acute marine criteria.

Wet Weather Inspection

Priority pollutant organics scans yielded similar results for the PTF during the wet weather
inspection as compared with the dry weather inspection. All priority pollutants found were
in low concentrations.

Four pesticide/PCB compounds were found in the effluent during the wet weather inspection.

4,4’-DDE and endrin were found in concentrations higher than BEPA chronic freshwater and
chronic marine criteria.

More priority pollutant metals were found during the wet weather inspection, and in higher
concentrations than during the dry weather inspection. Arsenic, cadmium, copper, mercury,
silver, and zinc were above at least some of the EPA water quality criteria. Lead and
selenium were found in concentrations below all criteria. No chromium was found in the
PTF wet weather sample, suggesting that the source of chromium was Oh Yang. Oh Yang
was not operating in December and has since shut down and vacated the site.

Sludge

Priority pollutant scans of sludge samples were performed for the dry weather inspection
only.

Eight priority pollutant organic compounds were detected. Bis(2-ethylhexyl)phthalate
(2700 pg/Kg) was found in the sludge in the highest concentration. It was not found in the
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PTF effluent. Methylene chloride and acetone, which are used for sampling apparatus
cleaning and in the laboratory, often causing low level contamination, were also found. The
single pesticide found in the sludge was 4,4’-DDE (16 ug/Kg).
Ten priority pollutant metals were detected in the sludge sample. Chromium was found in
the highest concentration (4480 mg/Kg-dw), 49% higher than the ceiling concentration from
the EPA Standards for the Use or Disposal of Sewage Sludge.

® The sludge should be monitored for chromium.
City of Raymond Wastewater Treatment Plant
Flow Measurements
The effluent Parshall flume was inspected and flume configuration was verified to be
acceptable. An Ecology instantaneous measurement agreed with the plant flow meter within
3%.

NPDES Permit Compliance/General Chen_nistxv

Dry Weather Inspection

The WTP was performing well during the dry weather inspection. The effluent was well
within NPDES permit limits for BOD;, TSS and pH.

The dry weather inspection high influent TSS (820 mg/L) is likely the result of contributions
from the Port PTF. The 24-hour composite PTF effluent sample during the dry weather
inspection found 1640 mg/L TSS.

The WTP was achieving substantial nitrification of the relatively high levels of ammonia in
the influent. Total-P decreased from approximately 28 mg/L in the influent to approximately
10 mg/L in the effluent.

Wet Weather Inspection

The Raymond effluent flow meter measured 1.27 MGD, as compared with 0.37 MGD during
the dry weather inspection. An increase in I & I in the Raymond sewer system is
responsible for the increased flow.

The WTP was not providing effective removal of organics during the wet weather inspection.
During wet weather, only 30% of BOD; was removed as compared with 94% removal
during the dry weather inspection and 85 % removal required by permit. Consistent influent
loading during the nine day or longer detention time of the aerated lagoons is assumed in
calculating % removal. The wet weather effluent BOD; exceeded monthly (by 20 mg/L) and
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weekly (by 5 mg/L) limits. The effluent BOD; was approximately double the 270 1bs/day
permitted weekly average.

TSS removal efficiencies were 96% or higher during both inspections. TSS concentrations in
the effluent were low during the wet weather inspection.

The WTP was not achieving nitrification during the wet weather inspection. Alkalinity in the
effluent was not limiting to nitrification. Total-P decreased from approximately 6.6 mg/L in
the influent to approximately 3.0 mg/L in the effluent.

Fecal Coliform Counts/Chlorination

Fecal coliform counts were generally high (1100/100mL; 390/100mL; 280/100mL;
260/100mL). Chlorine residuals in the effluent were low (<0.01 mg/L and 0.04 mg/L).
The narrow margin between adequate chlorine dosage to kill pathogens as indicated by fecal
coliform count and the dosage to maintain a chlorine residual below the permit limit supports
the need for improved dechlorination.

® Adequate chlorine should be added to maintain a chlorine residual from the chlorine
tank and to maintain fecal coliform counts below permitted limits.

¢ Dechlorination equipment should be installed as specified in the permit.

Split Sample Results

There was large variability both in sampling and analyses for dry weather influent TSS and
BOD; collected and analyzed by Ecology and Raymond samples. One source of variability
may have been the uneven distribution of large particles in the influent.

Ecology and Raymond sampling and analyses all resulted in similar results for effluent TSS,
NH;/NH,-N, and Total P. NO, + NO; - N analyses differed considerably.

During the wet weather inspection, Ecology and Raymond analyses of all influent BOD; and
TSS samples resulted in differences of up to 32%.

Results from wet weather influent samples collected by Raymond resulted in TSS and BOD;
concentrations consistently from 50% to 100% higher than results from Ecology samples.
The difference is likely the result of differences in intake location.

During both inspections, Raymond BODs analyses for cight of eight samples were
significantly greater than Ecology analyses of the same samples at the 95% confidence level.

® It is recommended that Raymond evaluate its BOD; test procedures,
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® In light of the discrepancies revealed through split sample analyses, it is recommended
that laboratory accreditation efforts be accelerated.

WTP _Operation, Loading, and Capacity

The WTP was performing well during dry weather conditions, with effluent meeting all
permit limits.

During the wet weather inspection, the plant exceeded monthly and weekly limits for effluent
BOD; concentration. On an effluent loading basis, effluent BOD; (530 1b/day) exceeded the
permitted monthly average by 194% and the permitted weekly average by 96%.

Ecology samples indicate that during the wet weather inspection the plant was slightly below
design loading criteria for TSS, BOD;, and flow but was performing inadequately. Raymond
samples resulted in higher TSS and BOD;s concentrations than did Ecology’s, which would
indicate that the plant was receiving higher than design loads of TSS and BODs. There are
indications that the Ecology sample is more representative than the Raymond sample. Based
on the Ecology influent composite sample, it appears that the Raymond WTP was below
design loading during the wet weather inspection.

Wet weather impacts of the PTF on Raymond WTP influent concentrations were calculated.
A mass balance shows that for the conditions of the wet weather inspection, the contribution
of the PTF to the Raymond WTP influent was 28% of the total BOD; load, or 41 mg/L.

® Measures should be continued to reduce I & I so that permit limitations can be met.

® Measures should be taken to reduce PTF effluent BOD; loadings to those within permit
limits.

There are indications of possible problems in plant design and operation. WTP design was
based on a completely mixed initial cell followed by partially mixed cells (Gray and
Osborne, 1990). If poor wet weather performance continues, the WTP may need to be
modified. Observations of plant operation indicate that the "Biolac" surface aeration system
does not provide completely suspended conditions as it was intended.

Hydraulic detention time thlough the six aerated lagoons was approximately 31 days during
the dry weather inspection and nine days during the wet weather mspectlon Nine days is a
relatively short detention time.

® Mixing and aeration should be evaluated, as well as verification of plant capacity as
required by the permit.

Priority Pollutant Scans
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Dry Weather Inspection

A number of organic priority pollutants were detected in the Raymond WTP samples
collected. Other than benzoic acid (110 ug/L est.), the ten priority pollutant organics
collected in influent samples during the dry weather inspection were found at low
concentrations. Acetone was also found, but is used for sampling apparatus cleaning and in
the laboratory, often causing low level contamination.

Of organic priority pollutants detected in the effluent, only chloroform was unequivocally not
an artifact of sampling or laboratory contamination. It was present at a concentration three
orders of magnitude below EPA water quality criteria (0.9 ug/L est.). No pesticide/PCB
compounds were detected in the Raymond effluent during the dry weather inspection.

Seven priority pollutant metals were detected in the Raymond influent during the diy weather
inspection. Of these, four were detected in the Port PTF effluent, but generally at lower
concentrations than in the Raymond influent.

Four priority pollutant metals were detected in the Raymond effluent. All were below EPA
water quality criteria with the exception of copper (7.2 ug/L est.) exceeded EPA acute
marine criteria (2.9 ug/L).

Wet Weather Inspection

With the exception of acetone, no organic priority pollutants were detected in the samples
from the Raymond WTP collected during the wet weather inspection.

Two pesticides were detected in the Raymond effluent during the wet weather inspection,
alpha-BHC and gamma-BHC, both at concentrations well below EPA water quality criteria.

Five priority pollutant metals were detected in the Raymond effluent during the wet weather
inspection. Arsenic, cadmium, and zinc were found in concentrations below EPA water
quality criteria. Copper (7.7 ug/L est.) was above acute marine water quality criteria

(2.9 ug/L). Lead (8.6 ug/L est.) was above chronic marine water quality criteria (5.6
pg/L). Of these metals, all were detected in the Port PTF wet weather effluent.

Biogassays

Dry Weather Inspection

Bioassay organism sensitivity to dry weather Raymond effluent was variable (Table 14). The
effluent showed no toxicity to Microtox or rainbow trout. Fathead minnow larvae showed no
acute toxicity. There was impairment of growth, with a no observable effect concentration
(NOEC) of 50% effluent. Ceriodaphnia dubia showed both acute and chronic toxicity with
0% survival at 100% effluent and an NOEC of 6.25% effluent.
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Chlorine residual may have contributed to the toxic effects observed. The effluent for
bioassay testing was not dechlorinated. Chlorine residual was found to be 0.02 mg/L when
the effluent arrived in the laboratory. :

Wet Weather Inspection

There was little toxicity shown in the wet weather bioassays (Table 15). The effluent
showed no toxicity to Microtox, no acute or chronic toxicity to Ceriodaphnia dubia, no
toxicity to rainbow trout, and no acute toxicity to fathead minnow larvae. There was some
chronic toxicity in fathead minnow larvae, with an NOEC of 50%. The effluent was
dechlorinated for the wet weather bioassay tests.

Sludge

Sludge was not sampled as no sludge has been disposed since the lagoons were constructed.
Chromium found in the WTP influent and the high concentrations of chromium found in the
Port PTF sludge suggest the possibility of high chromium concentrations in the Raymond
WTP sludge.

® Sludge accumulation and sludge quality monitoring requirements specified in the
permit should be followed. Particular attention should be paid to chromium results.
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Appendix A - Sampling Schedule - Port of Willapa Harbor, September 1992,

Parameter Location: Infw-1 InfW-2  [nfW-PE  InfW-01 InfW-02  InfW-PP
Type: grab grab grab grab grab comp
Date: e/29 9/30 8/29 9/29 9/30 9/29-9/30
Time: 1500 1210 1335 1405 1150 1530-0850

Lab Log #: 408230 408231 408233 408235 408236 408237

GENERAL CHEMISTRY
ol Bvi

E E E E
E E E E
TNVE E E E E

Total-P
Oil and Grease E E

' E
D.C
Chlorine

InfW - Ecolegy sample of Port influent
InfW-O —  Ecology sample of Oh Yang effluent
InfW-PE - Ecology sample of Protan effluent
grab - grab sample
comp - composite sample
PP - Protan sample
PE - Ecology sample of Protan effluent

E - Ecology analysis
W~ Port analvsis
P — Protan analysis
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Appendix A - (cont’d) - Port of Willapa Harbor, September 1992.

Parameter || Locatn: AerW-1  AerW-2  EffW-1  Effw-2 EffW-E Effw-W EffW-G EffW-GD  Sludge
Type: grab grab grab grab E-comp  W-comp grab grab grab

Date; 9/30 9/30 9/29 9/30  9/29-9/30 9/28-9/30 9/30 9/30 9/30

Time: 0715 1350 7A 1240 1300-1300 1100-1300 1235 1235 0700

Lab Log #: 408238 408239 408240 408241 408242 408243 408245 408246 408244

GENERAL CHEMISTRY
Condu

Total-P E E E E
Oil and Grease E E

b.C
Chlorine
InfW-P-  Protan effluent composite sample E - Eecology analysis
AerW — Ecology aeration basin sample - W - Port of Willapa Harbor analysis
EffW-12,E~ Ecology sample of Port effluent P — Protan analysis

EffW-W - Port sample of Port effluent
GC - grab composite sample
GCD - duplicate grab composite sample
Sludge - sludge from the Port belt filter press
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Appendix B - Ecology Analytical Methods - Port of Willapa/Raymond, 1992.

September [nspection December Inspection

Laboratory Analysis Method used for Ecology Analysis Laboratory Performing Analysis

cology Mahchester Laboratory
Ecology Manchester Laboratory
Laborator_y Ecology Manchester Lahoratory

dy \4
Ecology Machester Laboratory
Ecology Machest

EPA, Revised 1983: 160.3
EPA, Revised 1983; 106.3
SR i .

% Solids
% Volatile Solids

Water Management Laboratories

Ecology Manchester Laboratory
Water Management Laborator!e

Laucks Testing Laboratones

TOG (soil/sed)
N

d{8 . ! )
Total-P EPA, Revised 1983: 365.3 Ecology Machester Laboratory Laucks Testing Laboratories
Qil and Grease (water) EPA, Revised 1983: 413.1 Ecology Manchester Laboratory Ecology Manchester Laborat,
: EeologyMashester Labiorat ology Matieheste

§ (water) PA,"1986:" 8270 v tees In o
BNAs (soil/sed) EPA, 1986: 8270 Analytical Resources Inc. Laucks Testing Laboratones
Pest/PCB (water) EPA, 1986: 8080 Analytical Resou

\ arametrix Ecology Manchester Laboratory
Cenocdaphna {¢hronic) EPA 1989: 1002.0 Parametrix Ecology Manchester Laboratory
Fathead Minnow (chronic) EPA 1289b Parametrix Ecology Manchester Laboratory

APHA-AWWA-WPCF, 1989. Standard Methods for the Examination of Water and Wastewater, 17th Edition.
Beckman Instruments, inc., 1982, Microtox System Operating Manual. ’
Ecology, 1981. Statie Acute Fish Toxicity Test, WDOE 80-12, revised July 1981,
EPA, Rewvised 1983, Methods for Chemical Analysis of Water and Wastes, EPA~600/4-79-020 (Rev. March, 1983).
EPA, 1986: SW846. Test Methods tor Evaluating Solid Waste Physical/Chemical Methods, SW=-848, 3rd. ed.,November, 19886.
EPA, 1988. Short-term Methods for Estimating the Chronic Toxicity of Effluents and Receiving waters to Marine and Estuarine
EPA, 1289. Short-term Methods for Estimating the Chronic Toxicity of Effluents and Receiving waters to Freshwater Organisms.
Second edition. EPA/600/4-89/100.
EPA, 1289b. Short-term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to
Freshwater Organisms. Second edition. EPA/600/4-79-020
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Appendix C — Sampling Schedule - Port of Willapa Harbor, December 1992,

Parameter Location:  Infw-P{ InfWwP2  InfW-PE  InfW-PP  EffW-1 Effw-2 Effw-E  EffW-ED EfW~W  Sludge
Type: grah grab comp comp grab grab comp comp comp grab
Date: 12116 12/15  12/16-16 12/15-16 12116 12/16  12f16-16 121M56-16 12M5-16 12/15
Time: 1320 1650 0800-0800 0930-1190 1220 0610 0800-0800 0800-0800 0800-0800 1300

Lab Log #: 518230 518231 518232 518233 518249 518250 518251 518252 518253 518254

GENERAL CHEMISTRY
i diict]

NOZFNO3I=-N
Total-P .
Gil and Grease E E E E

E E
Conductivity {umhosfcm) E E E E E E E
Chlorine {total - mg/L)
InfW-P ~ influent from Protan E - Ecology sample
EffW - Port of Willapa efftuent PP~ Protan sample
grab ~ grab sample D~ duplicate sample
comp — composite sample Sludge — sludge from the Port belt filter press

E - Ecology analysis
W - Port of Willapa Harbor analysis
P — Protan analysis
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Appendix D

Priority Pollutant Cleaning Procedures
Port of Willapa Harbor PTF, City of Raymond WTP

September,

Decembexr 1992.

PRIORITY POLLUTANT SAMPLING EQUIPMENT CLEANING PROCEDURES

Rinse
Rinse
Rinse
Rinse
Rinse
Allow

SO U R W N

Wash with laboratory detergent

several times with tap water
with 10% HNO3 solution

three (3) times with distilled/deionized water

with high purity methylene chloride
with high purity acetone
to dry and seal with aluminum foil
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Appendix E - VOA, BNA, Pesticide/PCB and Metals Scan Results - Port of Willapa Harbor, September 1992.

Location: Infw-1 Infw-2 Effw-1 EffW-2 Sludge
Type: grab grab grab grab grab
Date; 9/2g9 9/30 9/29 9/30 9/30
Time: 1500 1210 1700 1240 0700

Lab Log#: 408230 408231 408240 408241 408244

VOA Compounds ug/t ugfl ug/L ug/L ug/Kg-dr

Chloroethane . . .
Methylene Chloride 22 20 U
Acetone ] 33 12 W

20 U 15
57 910

,2-Dichloroethene (total) .
Chlorotorm [ |
1,2-Dichloroethane

8.5 81 J ] 55 | ¢ Total Trichloroethanes
. Total Dichloropropanes

{excluding Dichlorohenzenes)
Total Chloroalkyl Ethers

Bromodichloromethane ] ; . ]
1,2-Dichloropropane 1.0 U

oo

11, hi
Benzene
trans—1,3-Dichloropropene

2—-Hexano
Tetrachloroethene
1 Tetrachloroethane

Stvrene
Total Xylenes 2.0
Trichlorofluo

cCCC

intW—1,2 - Ecology sample of Port influent
EffwW=-1,2 - Ecology sample of Port effluent
Sludge — sludge from the Port belt filter press

U~ The analyte was not detected at or above the reported result.

J - The analyte was positively identified. The associated numencal result is an estimate.
UJ - The analvte was not detected at or above the reported estimated result,

e A b

R T e S ——— T B B LT O B T Y PP S RN



{Group)!

Appendix E - (cont’d) - Port of Willapa Harbor, September 1992.

Loeation: Effw-G Sludge

Type: grab~comp grab

Date: 8/30 930

Time: 1235 0700

Lab Log#: 408245 408244

BNA Compounds ug/L ug/Kg=dr

1,8-Dichlorobenzene
1,4=-Dichlorobenzene

180
Benzyl Alcohol

ccc

A-Methylphenol 180 U g Total Chiorinated Benz
N~Nitroso—di-n~Propylamine 2 U 180 U {excluding Dichiorobenzenes)
Hexachloroethane 4 U 350 U h Total Dichlorobenzenes

ylpheho 350 U I Total Nitrophenols

Benzoic Acid m. 1800 UJ m - Total Chlorinated Naphthalenes
Bis{2=-Chloroethoxy)Methane tal Polynuclear Aromatic Hydrocarbons

6 U 530 U
Hexachlorobutadiene 4 U 350 U
4-Chloro-3-Methylphenol 4 U 8]

350

2,4,6-Trichlor
2-Chloronaphthalene

180
2-Nitroaniline

2,4-Dinitrophenol
4-Nitrophenol @j 880

EffWG — Ecology grab sample of Port effluent
Sludge - Sludge from the Port belt filter press

U - The analyte was not detected at or above the reported result.
J— The analyte was positivelv identified. The associated numerical result is an estimate.
UJ - The analyte was not detected at or above the reported estimated result.
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Appendix E - (cont’d) - Port of Willapa Harbor, September 1992.

Location: EffW-GC Sludge

Type: grab grab

Date: 9/30 9/30

Time: 1235 0700

Lab Log#: 408245 408244

BNA Compounds ug/L ug/Kg-dr

Diethyl Phthalate i 2
4=Chlorophenyl Phenylether 2
Fiucrene 2

CCC

~Bromophenyl Phenylether 2y ‘ sa

Hexachlorobenzene 2 U 180 U | Total Nitrophenols

Pentachlerophenol 10 U 880 U n Total Polynuclear Aromatic Hydrocarbons
‘Phe o e

2 u 140 U
Fluoranthene 2 U 71
Pyrene B 2 U g7 J

Chrysene
Di-n~-Cetyl Phthalate
‘8 - -

Indeno(1,2,3-¢d)P

\ 180 UJ
Dibenzo(a,h)Anthracene 180 U
Benzo(g,h,i}Perylene 180 W

EffWG - Ecology grab sample of Port effluent
Sludge - Sludge from the Port belt filter press

U - The analyte was not detected at or above the reported result,

J ~ The analyte was positively identified. The associated numerical result is an estimate,
UJ - The analvte was not detected at or above the reported estimated result.
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Appendix E ~Port of Willapa Harbor, September 1992.

Location: Effw-G Sludge
Type: grab grab
Date: 9/30 9/30
Time: 1235 0700
Lab Log#: 4082458 408244
Pesticide/PCB Compounds ug/L ug/Kg=-dr
(Group)
q
q
q
q gamma-BHGC {Lindane)
r Heptachlor
“Aldrin
r ‘Heptaghl
8
u r Heptachlor
t 5 Endosulfan
H t Endrin
u ———
]
u
Methoxyehlor
t Endrin Ketone
v alpha-Chlordarne
w
W .0 u
Aroclor=1248 1.0 U 120 U
Aroclor-1254 10 U 120- U
B 260 ;
w
t

EffWG - Ecoclogy grab sample of Port effiuent
Sludge = Sludge from the Port belt filter press

U= The analvte was not detected at or above the repotted result,
R - The data are unusable tor all purposes.
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Appendix E - Port of Willapa Harbor, September 1992.

EffW-G Sludge

grab grab

9/30 9/30

1235 0700

408245 408244

Metals ug/L mg/Kg-dr

Bervllium

1.0 U 060 U
Cadmium ' 20 U
4

1.9 P

56

Thallium . .
Zinc [P
U = The analvte was not detected at or above the reported result.
N = Tha spike sample recovery Is not within controf limits.
UJ - The analyte was not detected at or above the reported estimated result.
P - The analvte was detected above the instrument detection limit but below the
established minimum quantitation limit.
E - Reported result is an estimate because of the presence of interterence.

EffW-G — Ecology grab sample of Port effluent
Sludge — Sludge trom the Port belt filter press
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Appendix F - VOA and BNA Scan Tentatively identified Compounds (TICs) -
Port of Willapa Harbor PTF and City of Raymond WTP, September 1992

TIC data are presented on the [aboratory report sheets that follow Fractions are identified as VOA or
ABN (BNA). Locations corresponding to the Lab Log# (called Sample No. on the laboratory report sheet) and
data qualifiers are summarized on this page. If sheets are not included for a station, no TICs were detected.

Port of Willapa Harbor Pretreatment Facility

Location: infw-1 Infw-2 Effw—1 Effw-2 Studge EffW-G
Type: grab grab grab grab grab grab-comp
Date: 9/28 9/30 9/29 9/30 9/30 9/30
Time: 1800 1210 1700 1240 0700 1235

Lab Log #: 408230 408231 408240 408241 408244 408245

City of Raymond Wastewater Treatment Plant

Location: InfR=1 InfR-2 InfR-E EffR—1 EffR-2 EffR-E
Type: grab - grab comp grab grab comp
Date: 9/29 a/29 9/29-30 9/29 a/29 9/29-30
Time: 1000 1540 (0800-0900 1045 1600 0900-0900 i
Lab Log #: 408260 408261 408262 408264 408265 408266 H

NJ = Indicates there is evidence the analyte is present
The associated numetical valueis an estimate.

A e

Inf - influent
Eff — effluent
grab — grab sample
comp — compaosite sample
G — grab compaosite sample
Sludge - sludge sample
W — Ecology sample from Port PTF

R - Ecolegy sample from Raymond WTP
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ORGANIC ANALYSIS DATA SHEET - Tentatively Identified Compounds

Sample No: 408230 .
QC Report No: B879 - WDOE

Lab ID: B87PAR Project No: Port Raymond
Matrix: Water
VTSR: 10/02/92
Data Release Authorized:
Report Prepared: 10/26/92 MAC.E bda

ANALYTICAL
RESOURCES
INCORPORATED

Analytical
Chemists &
Consultants

333 Ninth Ave. North
Seattle, WA 98109-5187
(206) 621-6490

(206) 6217523 (FAX)

CAS ' Scan Estimated
Number Compound Name Fraction{ Number |Concentration

ug/

UNKNOWN (bp m/e 44) VOA 205

g ey |KF

74-93-1 METHANETHIOL (op m/e 47) VOA 231

62 |

UNKNOWN (bp m/e 45) VOA 249

77 |

75-18-3 THIOBISMETHANE (bp m/e 62) VOA 323

96 J

- UNKNOWN (bp m/e 126) VOA 1027

68 WV
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ORGANIC ANALYSIS DATA SHEET - Tentatively Identified Compounds

Sample No:

LabiD: B8798
Matrix: Water

408231

Data Release Authorized: Azﬂm 5 é %

Report Prepared:

10/20/92 MAC.E bda

QC Report No:  B879 - WDOE
Project No:  Port Raymond

VTSR: 10/02/92

ANALYTICAL
RESOURCES
INCORPORATED

Analytical
Chermists &
Consultants

333 Ninth Ava. North
Seattle, WA 98109-5187
{206) 621-6490

{206) 621-7523 (FAX)

CAS
Number

Compound Name

Fraction

Scan
Number

Concentration

Estimated

g/l

UNKNOWN (bp m/e 58)

VOA

302

169 0S| KT

75-18-3

THICBISMETHANE (bp m/e 62)

VOA

325

524 i

UNKNOWN (bp m/e 44)

VOA

735

12J WV

O 00~ O BN —

Form 1,Part B
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ORGANIC ANALYSIS DATA SHEET - Tentatively Identified Compounds

ANALYTICAL
RESOQURCES
INCORPORATED

Analytical
Chemists &
Consultants

333 Ninth Ave. North
Seattle, WA 98108-5187

(206) 621-6490

{206) 621-7523 (FAX)

Sample No: 408240
QC Report No:  B879 - WDOE
Lab ID: B879C Project No:  Port Raymond
Matrix; Wdter
VTSR: 10/02/92
Data Release Authorized: m
Report Prepared:  10/20/92 MAC.E bda
CAS Scan Estimated
Number Compound Name Fraction| Number |Concentration
: ug/L
1 75-18-3 THIOBISMETHANE (bp m/e 62) VOA 326 28 §
2 624-92-0 DIMETHYLDISULFIDE (bp m/e 94) VOA 4682 230Y
3 - UNKNOWN HYDROCARBON (bp m/e 57) VOA 1057 2
4 - UNKNOWN HYDROCARBON (bp m/e 57) VOA 1071 12
5 - UNKNOWN HYDROCARBON (bp m/e 43) VOA 1114 38 .
6 UNKNOWN HYDROCARBON (bp m/e 57) .~ VOA 1123 33
7 UNKNOWN HYDROCARBON (bp m/e 57) VOA 1144 56 J
8 - UNKNOWN HYDROCARBON (bp m/e 57) -VOA 1152 &9
9 - UNKNOWN HYDROCARBON (bp m/e 57) VOA 1180 19
10 - UNKNOWN HYDROCARBON (bp m/e 57) VOA 1190 63
1 '
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
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ORGANIC ANALYSIS DATA SHEET - Tentatively Identified Compounds

Sample No:

Lob ID: B879CR
Mairx; Wcter

408240 Dilution

QC Report No: B879 - WDOE
Project No:  Port Raymond

Data Release Authorized:

Report Prepared:

10/26/92 MACE bda

VTSR: 10/02/92

ANALYTICAL
RESQURCES
INCORPCORATED

Analytical
Chemists &
Consultants

333 Ninth Ave. North
Seattle, WA 98109-5187
{206) 621-6490

{2086) 621-7523 (FAX)

CAS
Number

Compound Name

Fraction

Scan
Number

Concentration

Estimated

g/l

LD~ bW —

UNKNOWN HYDROCARBON (bp m/e 57)

VOA

1056

86 { S K(

UNKNOWN HYDROCARBON (bp m/e 43)

VOA

1113

110Y |

UNKNOWN HYDROCARBON (bp m/e 57)

VOA

1121

78 Jf

UNKNOWN HYDROCARBON (bp m/e 57)

VOA

1142

150

UNKNOWN HYDROCARBON (bp m/e 57)

VOA

1150

200y

UNKNOWN HYDROCARBON (bp m/e 57)

VOA

1177

57 4

UNKNOWN HYDROCARBON (bp m/e 57)

VOA

1187

2500

Form 1, Part B
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ORGANIC ANALYSIS DATA SHEET - Tentatively Identified Compounds

Sample No: 408241

QC Report No:  B879 - WDOE
Project No: Port Raymond

Lab 1D: B879D
Matrix: Water

Data Release Amhorized%
Report Prepared:  10/26/92 MAC.E bd

VTSR: 10/02/92

ANALYTICAL
RESOURCES
INCORPORATED

Analytical
Chermists &
Consuftants

333 Ninth Ave. North
Seattle, WA 98109-5187
{206) 621-8490

(208) 621-7523 (FAX)

CAS

Number Compound Name

Fraction

Scan
Number

Estimated
Concentration|

ug/L)

- UNKNOWN HYDROCARBON (bp m/e 575

VOA

1056

504 uSXf

- UNKNOWN HYDROCARBON (bp m/e 57)

VOA

- 1142

59 4

UNKNOWN HYDROCARBON (bp m/e 57)

VOA

1180

62 |

- UNKNOWN HYDROCARBON (bp m/e 52)

VOA

1189
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T EREREYEE

S

——t
w——

—
N

—
w

B

)
n

>

—
~J

—
<o

)

8

N
it

N
N

N
w

N
B

[\
<

[
o

N
~J

N
(7]

3

8

Form 1,Part B

e e

R



ORGANIC ANALYSIS DATA SHEET - Tentatively Identified Compounds

Sample No: 408245

ANALYTICAL
RESOURCES
INCORPORATED

Anatytical
Chemists &
Consultants

333 Ninth Ave. North
Seattle, WA 98109-5187
{206) 621-6490

(206) 621-7523 (FAX)

Lab ID: B8791DL QC Report No: B879 - WDOE
Matrix: Wcters Project No: Port Raymond
Data Release Authorized: M Date Received: 10/02/92
Report. 10/28/92-MAC.ctr
CAS Scan Estimated
Number Compound Name Fraction| Number Conc
ug/L
1 - Unknown Carboxylic Acid (bp m/fe 43) ABN 251 240,
2 - " Unknown Carboxylic Acid (bp m/fe 43) ABN 305 230 J
3 Unknown Carboxylic Acid/coelute (bp m/e 60) ABN 365 650 J
4 - Cé.H8.N2 Isomer (bp m/e 108) ABN 384 0
5 - Butanoic Acid lsomer (bp m/e 60) ABN 451 450 |
é - Unknown Butanoic Acid (bp m/e 74) ABN 470 610 |
7 Unknown Carboxylic Acid (bp m/e 600 ABN 500 3460 J
8 - C7.H16.03 isomer (bp m/e 59) ABN 525 470
9  20324-32-71 2-Propanol, 1-(2-Methoxy-1-Methylethoxy)- (bp m/e §9) ABN 532 790
10 - Unknown Alcohol (bp m/e 59 ABN 550 1310
11 - Unknown (bp m/e 41) ABN 560 270,
12 - © Unknown (bp m/e 75) ABN 572 80 4
13 - Unknown Hydrocarbon (bp m/e 55) ABN 745 30
14 - Unknown Hydrocarbon (bp m/e 57) ABN 764 72
15 - C13.H28 isomer (bp m/e §7) ABN 781 32
16 - Unknown Hydiocarbon (bp m/e 57) ABN 847 29
17 - Unknown {bp m/e 91) ABN 876 300 |
118 501-52-0 Benzenepropanoic Acid (bp m/e 91) ABN 964 490
19 - Unknown (bp m/je 79) ABN 1094 56 |
20 - Sterol isomer (op m/fe 43) ABN 217N 594 Y
21 '
22
23
24
25
26
27
28
29
30

Form 1,Part B
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ANALYTICAL
RESQURCES
INCORPORATED

Analytical
Chemists &
Consuftants

333 Ninth Ave. North
Seattle, WA 381095187

ORGANIC ANALYSIS DATA SHEET - Tentatively Identified Compounds o) a1 7853 (FAX)
Sample No: 408244 _
QC Report No:  B879 - WDOE
Lab 1D: B879L Project No:  Port Raymond
Matrix: Soils/Sediments
VTSR: 10/02/92
Data Release Authorzed: é 77 e
Prepared: 10/27/92 MAC E bda
CAS Scan Estimated
Number Compound Name Fraction] Number |Concentration

ng/Kg
] 74-93-] METHANETHIOL (bp m/e 47) VOA | 282 340§ w7, L¥
2 75-18-3 THIOBISMETHANE (bp m/e 47) VOA 375 140 )\
3 624-92-0 DIMETHYLDISULFIDE (bp m/e 94) VOA 743 2200 )
4 - UNKNOWN HYDROCARBON (bp m/e 43) VOA 1215 45 )
5 - UNKNOWN (bp m/e 55) VOA 1232 45 ]
6 UNKNOWN (bp m/e 41) VOA 1239 ~ 34
7 - UNKNOWN HYDROCARBON (bp m/e 43) VOA 1249 68 |
8 UNKNOWN HYDROCARBON (bp m/e 43) VOA 1259 130
9 - UNKNOWN HYDROCARBON (bp m/e 57) VOA 1270 200
10 - — UNKNOWN (bp m/e 41) VOA 1281 700
1N
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Form 1,Part B




ORGANIC ANALYSIS DATA SHEET - Tenlatlvely Identified Compounds

Sample No: 408244

Lab ID: B87SL

Matrix: Scil/Sediments

Data Release Authorized: Z@d_‘/ﬁg

Report: 10/29/92 MAC:ctr

ANALYTICAL
RESQURCES
INCORPORATED

Analytical

Chemists &
Consultants

333 Ninth Ave. Norh
Seattle, WA 98109-5187
(206) 621-8490

(206) 621-7523 (FAX)

QC Report No: B87¢ - WDOE

Project No: Port Raymond
Date Received: 10/02/92

CAS Scan Estimated
Number Compound Name Fraction| Number |Concentration
(ug/Kg)
1 - Unknown Hydrocarbon (bp m/e 57) ABN 847 . 66004
2 - Unknown Hydrocarbon (bp m/e 57) ABN 1259 5300
3 - Alkyl Decanoic Acid isomer (bp m/e 43) ABN 1330 17000) \
4 - Alkyl Decanoic Acid isomer (bp m/e 43) ABN 1383 240004
5 - Alkyl Decanoic Acid isomer (bp m/e 43) ABN 1405 84004
é - Alkyl Decanoic Acid isomer (bp m/e 55) ABN 1470 10
7 Alkyt Decanoic Acid isomer (bp m/e 73) ABN 1510 95
8 - Alkyl Decanoic Acid isomer (bp m/e 43) ABN 1533 3400
¢ - Unknown (bp m/e 55) ABN 1548 3700,
10 - Alkyl Decanoic Acid isomer (bp m/e 43) ABN 1556 4700
n - Alkyl Decanoic Acid isomer (bp m/e 43) ABN 1644 130000y
12 - Unknown {bp m/e 55) ABN 1744 © 58000
13 - Unknown Carboxylic Acid (bp m/e 595) ABN 1757 25
14 112-85% Docosanoic Acid (bp m/e 43) ABN 1875 12
16 - Unknown (bp m/e 55) ABN 1980 58
16 - Unknown Hydrocarbon (bp m/e 69) ABN 2020 16
17 - Sterol isomer (bp m/fe 215) ABN 2158 37
18 - Sterol isorner (bp m/e 43) ABN 2193 140000
19 - - Sterol isomer (bp m/e 69) ABN 2202 74
20 - Sterol isormer (bp m/e 124) ABN 2239 61 Vi
21 ' '
22
23
24
25

Form 1, Part B
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ORGANIC ANALYSIS DATA SHEET - Tentatively Identified Compounds

Sample No:

Lab ID: B879ER
Matrix: Water

408260

QC Report No: B879 - WDOE
Project No: Port Raymond

Data Release Authorzed: %

Report Prepared.

10/20/92 MAC.E bda

VTSR: 10/02/92

ANALYTICAL
RESOURCES
INCORPORATED

Analvtical
Chemisis &
Consuttants

333 Ninth Ave. North
Seattle, WA 98109-5187
{206) 621-6490

(206) 621-7523 (FAX)

CAS
Number

Compound Name

Fraction

Scan
Number

Estimated
Concentration

ug/L)

UNKNOWN (bp m/e 45)

VOA

251

17 NS kf

UNKNOWN (bp m/e 45)

VOA

288

71 1

75-18-3

THIOBISMETHANE (bp m/e 62)

VOA

324

6 )

UNKNOWN (bp m/e 68)

VOA

1029

12 J

ALKYL BENZENE ISOMER (bp m/e 119)

VOA

1036

6 \
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ORGANIC ANALYSIS DATA SHEET - Tentatively Identified Compounds

Sample No:

Lab ID: B&79F
Matrix: Water

408261

Data Release Authorzed: M

Report Prepared.

10/20/92 MAC.E bda

VISR: 10/02/92

ANALYTICAL
RESOURCES
INCORPORATED

Analytical
Chemists &
Consultants

333 Ninth Ave. North
Seattle, WA 981095187
{206) £21-6490

(206) 621-7523 (FAX)

"@QC Report No:  B879 - WDCE
Project No:  Port Raymond

CAS
Number

Compound Name

Fraction

Scaon
Number

Estimated
Concentration

(ug/L)

74-93-1

METHANETHIOL (bp m/e 47)

VOA

233

oy NS | k¥

UNKNOWN (bp m/e 45)

VOA

252

i2 |

THIOBISMETHANE (bp m/e 62)

VOA

326

6

ALKYL CYCLOHEXENE ISOMER (bp m/e 68)

VOA

1030

5} v

Form 1,Part B
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ORGANIC ANALYSIS DATA SHEET - Tentatively Identified Compounds

Sample No:

Lab ID: B879G
Matrix: Water

408264

Data Release Authorized:

QC Report No: B879 - WDCE
Project No: Port Raymond

VTSR: 10/02/92

ANALYTICAL
RESOURCES
INCORPORATED

Anaiytical
Chemists &
Consultants

333 Ninth Ava. North
Seattle, WA 98109-5187
(208) 621-6490

(206) 621-7523 (FAX)

Report Prepared, 10/26/92 MAC.E bda
CAS Scan Estimated
Number Compound Name Fraction} Number | Concentration
ug/L)
1 - SILOXANE ISOMER (bp m/e 73) VOA 181 324 N3 e
2 - UNKNOQWN (bp m/e 60) VOA 231 64
3 - SILOXANE ISOMER (bp m/e 89) VOA 337 13
4 1066-40-6 TRIMETHYLSILANOL (bp m/e 75) VOA 353 é
5 - UNKNOWN (bp m/e 48) VOA 385 28
é - SILOXANE ISOMER ¢(bp m/e 207} VOA 671 67
7 - SILOXANE ISOMER (bp m/e 281) VOA 879 88 |
8 - SILOXANE ISOMER (bp m/e 73) VOA 1052 &0 J
9 - SILOXANE ISOMER (bp m/g 73) VOA 1182 16 J
10 - UNKNOWN (bp m/e 60) VOA 273 18
iR
i2
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
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ORGANIC ANALYSIS DATA SHEET - Tentatively Identified Compounds

ANALYTICAL
RESQURCES
INCORPORATED

Analytical
Chemists &
Consultants

333 Ninth Ave. North
Seattle, WA 98109-5187
(206) 621-6490

{206) 6217523 (FAX)

Sample No: 408265
' QC Report No:  B879 - WDOE
Lab iD: B879H Project No: Port Raymond
Matrix; Water
VTSR: 10/02/92
Data Release Authorized: zzﬁ%
Report Prepared: 10/20/92 MAC.E bada
CAS Scan Estimated
Number Compound Name Fraction| Number |Concentration|
wg/L)
1 - UNKNOWN (bp m/e 61) VOA 184 a7 ug K¢
2 - UNKNOWN (bp m/e &0) VOA 236 Sy -
3 - SILOXANE ISOMER (bp m/e 89) VOA 339 22 )
4 1066-40-6 . TRIMETHYLSILANOL (bp m/e 75) VOA 356 8
5 - UNKNOWN (bp m/e 46) VOA 388 34.
6 - UNKNOWN (bp m/e 93) VOA 278 193
7 - SILOXANE ISOMER (bp m/e 207) VOA 674 250
8 - SILOXANE ISOMER (bp m/e 281) VOA 882 - 3104
9 - SILOXANE ISOMER (bp m/e 73) VOA 1055 200 J
10 - SILOXANE ISOMER (bp m/e 73) VOA 1184 53y #
1 g
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
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ORGANIC ANALYSIS DATA SHEET - Tentatively Identified Compounds

Sample No: 408262

Lab ID: B879JDL
Matrix: Waters

Data Release Authorized: %

ANALYTICAL
RESOURCES
INCORPORATED

Analytical
Chemists &
Consultants

333 Ninth Ave. North
Seattie, WA 98109-5187
{206) 621-6490

{206) 621-7523 (FAX)

QC Report No: B879 - WDOE
Project No: Port Raymond

Date Received: 10/02/92

Report: 10/28/92-MAC:ctr
CAS Scan Estimated
Number Compound Name Froction| Number Conc
{g/L)

T 142-62-] Hexanoic Acid (op m/e 60) ABN 298 85 wg((
2 - Unknown (bp m/e 60) ABN 390 48 J\
3 Unknown Carboxylic Acid (bp m/e 74) ABN 416 Q0 J
4 - Unknown Carboxylic Acid (bp m/e &0) ABN 433 37J
5 - Unknown Alcohol (bp m/e 59) ABN 510 45
[+ - Unknown Alcohol (bp m/e 59)- ABN 515 45 |
7 - Unknown Alcohol (bp m/e 59) ABN 532 73 .
8 CI0.H18.0 isomer (bp m/e 59) ABN 750 76
9 - Unknown Acid (op m/e 91) ABN 860 170} |
16 501-52-0 Benzenepropanoic Acid (bp m/e 91) ABN 935 180))
11 - Unknown (bp m/e 107) ABN 1140 77}
12 2091-29-4 9-Hexadecanocic Acid (bp m/e 55) ABN 1454 164
13 57-10-3 Hexadecanoic Acid (bp m/e 73) ABN 1488 - 3504
14 506-12-7 Heptadecanoic Acid (bp m/e 43) ABN 1544 12
15 - Unknown Hydrocarbon (bp m/e 55) ABN 1617 2100
16 57-11-4 Octadecanocic Acid (bp m/e 60) ABN 1632 830
17 - Unknown (bp m/e 55) ABN 1732 71J]
18 - Unknown Carboxylic Acid/coelute (bp m/e 43) ABN 1746 | 504
19 - Sterol isomer (bp m/e 43) ABN 2152 190 J
20 - Stercl isomer (bp m/e 43) ABN 2174 480 3§
21 _
22
23
24
25
26
27
28
29
30

Form 1, Part B

ST

g

e P



ORGANIC ANALYSIS DATA SHEET - Tentatively ldentified Compounds

Sample No: 408266

ANALYTICAL.
RESCURCES
INCORPORATED

Analytical
Chermists &
Consuitants

333 Ninth Ave. North
Seattle, WA 58109-5187
(206) 621-6490

(206) 621-7523 {FAX)

Lab ID: B879K QC Report No: B879 - WDOE
Matrix:. Waters Project No: Port Raymond
Data Release Authorzed: &A& Date Received: 10/02/92
Report: 10/28/92-MAC:ctr :
CAS Scan Estimated
Number Compound Name Fraction] Number Conc.
g/t ,

1 Siloxane isomer (bp m/e 113) ABN 357 44 K

2 - Unknown Alcohol (bp m/e §9) ABN 511 14

3 - Urnknown (bp m/e 45) ABN 515 4]

4 - Unknown Alcohol (bp m/e 59 ABN 525 26

5 - Unknown (bp m/e 45) ABN 531 5 J

o) - Unknown (bp m/e 43) ABN 551 5]

7 - Unknown (bp m/e 143) ABN 668 20)

8 - Unknown (bp m/e 157) ABN 694 12

@ - (2-Butoxyethoxy)-Ethanol isomer (op m/e 45) ABN 749 35

10 - Unknown (bp m/e 66) ABN 894 BERY

1 - Unknown (bp m/e 157) ABN 910 11

12 12417-4 Ethanal, 2-(2-Butoxyethoxy)-, Acetate (bp m/e 43) ABN 945 b

3 - Unknown (bp m/e 176) ABN 1012 7

14 . - Unknown (bp m/e 45) ABN 1073 6 J

15 - Unknown (bp m/g 69 ABN 1109 13

16 - Unknown (bp m/e 59) ABN 1326 16

17 57-10-3 Hexadecanoic Acid/coelute (bp m/e 43) ABN | 1467 5%

18 - Unknown (bp m/e 41) , ABN | 1595 1)

19  78-51-3 Ethanol, 2-Butoxy-, Phosphate (3:1) (op m/e 45) ABN | 1778 5

20 - Sterot isomer (bp m/e 43) ABN’ 2171 61 VW

21 ‘ :

22

23

24

25

26

27

28

29

30
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ORGANIC ANALYS!S DATA SHEET - Tentatively Identified Compounds

Sample No: 408266 Re-exiraction

Lab ID: B879KRE
Matrix: Waters

Data Release Authorued%/_}_%

Report: 10/28/92-MAC:ctr

QC Report No: B879 - WDOE

ANALYTICAL
RESOURCES

INCORPORATED

Analytical
Chemists &
Consultants

333 Ninth Ave. North
Seattle, WA 88109-5187
(206) 621-6490
{206) 621-7523 (FAX)

Project No: Port Raymond

Date Received: 10/02/92

CAS Scan Estimated
Number Compound Name Fraction; Number Conc.
ug/L)
1 Unknown (bp m/e 78) ABN 358 291yt
2 - Unknown (bp m/e 78) ABN 362 13 J
3 70324-32-7| 2-Propanol, 1-(2-Methoxy-1-Methylethoxy)- (bp m/e 59) ABN 510 114
4 13429-07-7 2-Propanol, 1-(2-Methoxypropoxy)- (bp m/e 59) ABN 525 23
5 - Unknown.(bp m/e 45) ABN 550 5
6 - Unknown (bp m/e 143) ABN 668 17}
7 - Unknown (bp m/e 157) ABN 693 94
8 112-34-5 Ethanal, 2-(2-Butoxyethoxy)- (bp m/e 45) ABN 749 33
Q@ - Unknown (bp m/e 66) ABN 894 b
10 - Unknown (bp m/e 157) ABN 915 11
1N 124-17-4 Ethanol, 2-(2-Butoxyethoxy)-, Acetate (bp m/e 43) ABN 544 5.
12 - Unknown (bp m/e 57) ABN 960 54
13 - Unknown (bp m/e 176) ABN 1016 6 J
14 - Unknown (bp m/e 69) ABN 113 15
15 , Unknown (bp m/e 59) ABN 1327 17 |
16 - Alkyl Decanoic Acid isomer (bp m/e 43) ABN 1466 7
17 - Unknown (bp m/e 45) ABN 1542 6 J
18 - Unknown (bp m/e 41) ABN 1595 74
19 - Sterol isomer (bp m/e 43) ABN 2170 10
20 - Sterol isomer (bp m/e 55) ABN 2238 9t v
21
22
23
24
25
26
27
28
29
30

Form i, Part B
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Appendix G - VOA, BNA, Pesticide/PCB and Metals Scan Results - Port of Willapa Harbor, December 1992,

Location: EffW~1 Effw-2
Type: grab i grab
Date; 1218 12/18
Time: 1220 0610
Lab Log#: 518249 518250
VOA Compounds ug/L ug/L
(Group)!
L
a
Chloroethane
a Methylene Chloride 10 U 10 U
Acetone
b
b 1,2-Dichloroethene (total)
a Chioroform
1,2-Dichloroethane
¢
a
a romethane
d 1,2-Dichloropropane
e cis—1,3-Dichloropropene
Trich
a
c
e trans-1,3-Dichloropropene
a Bromotform
ot
t 1,12,
Toluene
g Chlorchenzene

U - The analyte was not detected at or above the reported resuit.
4 - The analyte was positively identified. The associated numerical result is an estimate.
N - The spike sample recovery is not within control limits.
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Appendix G - {cont’d) - Port of Willapa Harbor, December 1992.

Location; InfW-PE EffW-E

Type: comp comp

Date: 12/15-16 12/15-16

Time; 0800--0800 0800-0800

Lab Log#: 518232 518251

BNA Compounds ug/L ug/l

orophenol u
1,3-Dichlorobenzene 25 U
u

1,4~Dichlorohenzens 25
\[efe]o?

p
4-Methytphenol

N-Nitroso-di-n
3% gth

Propylamine
g

ph
2,4-Dimethylphenol
Benzoic Acid

ethOY)M

‘Naphthalene ™
4-Chloroaniline
Hexachlorobutadiene

2,4,6-Trichlorophenol
2,4,5-Trichiorophenol 50
2-Chlcronaphthalene

ccc

2,6-Dinitrotoluene u 20U
3-Nitroaniline 120 U 50 U
Acenaphthene 25 U 10 U

U ~The analyte was not detected at or above the reported result.
J - The analyte was positively identified. The associated numerical result is an estimate.
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Appendix G - {cont’'d) - Port of Willapa Harbor, December 1992.

Location: InfW-PE Effw-E

Type: comp : comp

Date: 12115-16 12/16-16

Time: 0800-G800 0800-0D8C0

lab Log#: 518232 518251

BNA Compounds ug/L ug/lL
2,4-Dinitrotoluene 50 U 20 U
Diethyl Phthalate 25 U 10 U
4-Chlorophenyl Phenyvlether 25 U 10 U

: N-Nitrosodiphenylamine
1,2-Diphenylhydrazine 50
4-Bromophenvl Phenvlether

nthracene V]
Garbazole _ 25
Di-n-Butyl Phthalats 25 U

t

‘-Fl

Benzo(a}Anthracene
Chrysene

Benzof(a)Pvrene
Indeno(1,2,8-cd}Pyrene
‘Diberizola

U - The analvte was not detected at or above the reported result.
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Appendix G - (cont’d) - Port of Willapa Harbor, December 1992,

Location: InfW-PE Eff\W-E

Type: comp. comp

Date: 12/15-16 . 12/15-16

Time: 0800-0800 0800-080¢

Lab Log#: 518232 518251

Pesticide/PCB Compounds ug/L ug/L,

Heptachlor
Aldrin

Endrin
Endosulfan §§
B

o

Endrin Ald
Chlordane

Aroclor-1242
Aroclor-1248
Aroclor-1254 . 0.65

U - The analyte was not detected at or above the reported result.

J - The analyte was positively identified. The associated numerical result is an estimate,
UJ - The analyte was not detected at or above the reported estimated result.

N - There i1s evidence the analyte 1s present in this sample.

D - The result is obtained from a dilution of the original extract,
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Appendix G - (cont’d) — Port of Willapa Harbor, December 1992.

Location; InfW-PE

Type: comp

Date: 12M15-16

Time: 0800-0800

Lab Log#: 518232

Metals ug/L

Beryllium
Cadmium

Lead

R TG T OO0 TR

Copper

Mercury

Trivalent

. 2120

- The analyte was not detected at or above the reported result.

EffW-E
comp
12/16-16
0800-0800
518251

ug/L

160

- The analyte was positively identified. The associated numerical result is an estimate.

- The spike sample recovery 1s not within control limits.

- The analvte was detected above the instrument detection lirit but below

the established minimum quantitation limit.

Total Halomethanes

Total Dichloroethenes

Total Trichloroethanes

Total Dichloropropanes

Total Dichloropropenes

Total Tetrachloroethanes )
Total Ghlorinated Benzenes {excluding Dichlorobenzenes)
Total Dichlorobenzenes

Total Phthalate Esters

Total Chloroalkyt Ethers

Total Nitrosamines

Total Nitrophenols

e e ] e e _ R

(il (T L L SRR
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Total Chlorinated Naphthalenes
Total Polynuclear Aromatic Hydrocarbons
Total Dinitrotoluenes

Total Halosthers

Total BHCs

Heptachlor

Endosulfan

Endrin

DDT plus metabolites

Total Chlordane -

Total Aroclors (PCBs)




Appendix H — VOA and BNA Scan Tentatively Identified Compounds (TICs) ~

Port of Willapa Harbor PTF and City of Raymond WTP, December 1992,

TIC data are presented on the laboratory report sheets that follow. Fractions are identified as VOA or
ABN {BNA). Locations corresponding to the Lab Log# (called Sample No. on the laboratory report shest) and
data qualifiers are summarized on this page. If sheets are not included for a station, no TICs were detected.

Port of Willapa Harbor Pretreatment Fagcility

Loeation:
Typse:
Date:
Time:

Lab Log #:

InfW-PE Effw-1. Effw=2 EffW-E
comp grab grab comp
12115-16 12/15 12/16 1215-16
0800-0800 1220 0610 0800-0800

518232 518249 518250 518251

City of Raymond Wastewater Treatment Plant

Location: EffR-E
Type: comp
Date: 12/15-16
Time: 0800-0800
L.ab Log #: 518244
NJ - indicates there is evidence the analyte is present
The dssociated numerical value is an estimate.
Inf=influent
Eff - effluent
grab - grab sample
comp —- Ecology sampie
W — Ecology sample from Port PTF
P — Ecology sample from Protan
R - Ecology sampie from Raymond WTP

A1 peeedmn

RS s



L

ab Name:

1e

VOLATILE OFGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Code: LAUCKS

Matrix:

Sample wt/val:

Level:

%

LAUCKS TESTING LAERS

Cacse No, s

(goil /water) WATER
S.00 {g/ml) ML

(low/med)  LOW

Moisture: not dec.

32 Column: DR-624

Soil Extract Volume:

e S S S MW e W M mE e MM we wEm W M s e o e o e e e

W e e ey M e

ID: 0.5

Number TICs found: 7

JCmm)

(ub?

Contract:

BAS Nao, @

Lab Sample ID:

Lab File ID:

Date Feceived:

Date Analyzed:

CONCENTRATION UNITS:

fug/L or ug/kg) UG/L

DOE SAMFLE NO.

1518243

SDi5 Noa 2 18230

12735-02

FALZ1K

12717732

12/21/32

Dilution Factar: 1.0

Szil Aliquot Volume:

culd

CAS NUMRER

1.74321
2.1181086
3.75183
4. 624320
S5.1618264
£.32658808
7.1120214
g.

COMFOUND NAME

it et e

METHANETHIOL

)
1
1 e e s i v e M iy ey i T e e e ki skt sk Al —hild S S S T S
1
1
1

IMETHANE, OXYRIS-
I METHANE, THIORIS-

'DISULFIDE, D

IMETHYL-

12,4-DITHIAFPENTANE
' TRISULFIDE, DIMETHYL-

! UNDECANE

EST. CONC.

.

10.

11.

1z,

13.

id.

15.

16'

17.

18.

13.

=20.

21.

-
..'_20

o
vt B

24.

-t
o .

26,

27.

28.

23,

20.

s m e M e T i e mam M ma e o me m T i WM mEm W e WA e e M W e W e e e

]
1
i
1
]
)
H
1
1
i
]
¥
L]
3
L]
1
¥
L
i
1
i
]
1
1
I
]
13
t
¥
¥
1
H
1
]
1
H
1
1
1
3
1
H
1
1
)
1
1
1
r
]
i
[l
’
L}
1
]
(]
3
3
t
1
¥
]
t
1
t

FORM I VOA-TIC

3/390




SAMFLE NQ,

1F
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMFOUNDS

; 318232
Lab Name: LAUCKS TESTING LABS Cantract: e
Matrix: (soil/water) WATER Lab Sample ID: 9212793-04
Sample wt/vol: 200 {g/mL) ML lLab File ID: >LL2846::D2
Level: {low/med) LOW Date Received: 12717792
% Moisture: decantad: (Y/N) N Date Extracted: 12/21/92
Concentrated Extract Yolume:) 1000 {(ul) Date Qnalyzeq: 12/28/92
Injectiaon Yalumea: 2.0 ful) Dilution Factar: S
GPC Cleanup: (Y/N) N pH:

CONCENTRATION UNITS:

Mumber TICs found Z8 {(ug/L or ug/Kg) UG/L

!  EAS NUMBER | COMPOUND MNAME i RT i EST. CONE.I @ i
I { UNKNOWN ! 6.B0 | I000 1T I
1 2.107926 {BUTANGIC ACID i 9.59 | 13000 AT I |
P4, TUNENOWN P10.62 4 3100 1T gn |
i 3.1146530 {BUTANOIC a4CID, 2-METHYL- P 11,00 1 600 T !
i &.109324 IFENTANDIC ACID i 11.28 | 1700 | 3
T T7.646071 |PENTANGIC ACID, 4-METHYL- i 13,06 0 11000 !
i 8.142621 FHEXANDIC ACID i 13,19 870 | :
I 9.501520 | BENZENEPROPANQIC ACID I 19.91 | 23000 | H
! 10.33448% IDECANOIC ACID I 20.01 | 1900 |} '
1 11.5393817 iDECANQIC ACID, 2-HYDROXY- { 22,29 | 500 !
P12, { UNENOWN HYDRDCQRBDN i 22.56 | B0 1Y i
P 13.14199154 IBENZENEACETIC ACID, 4-HYDROX! 24.40 | 670 IHT. !
P14, { UNKNOWN HYDEDCAREDN P25.21 4 740 1 J i
I 13. 1 UNKNOWN _ | 25.47 | 1000 ' T }
1 16.544638 i TETRADECANDIC ACID P 23.80 2500  INT i
i 17.1002842 i PENTADECANOIC ACID 1 27.06 | 840 | !
i 20.57103 {HEXADECANOIC ACID 1 28.75 | 40000 !l' :
| 21.806127 'HEFTADECANOIC ACID { 29.23 1 2200 1} 5
P22, | LINECNOWN P 29.67 4 20 I JIN
P23, FLINENOWN i 30.91 | 31000 T !
i 24,57114 tOCTADECANOIC ACID i 31.08 | 7200 IWMIIN
i 23. FUNENOWN { 32.81 18000 IJ i
T 26. 1 UNKNOWN i 33.06 | 18000 | | H
P27, {UNENOWN i 40.87 | 4400 Ei ]
i 28. ! UNKNOWN 1 40,96 | 3100 | d

Farm I SV-TIC

3/90
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iF

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMFOUNDS

Lab Name: LAUCKS TESTING LAES

Matrix: (=il /water) WATER

Sample wh/vol: 1000 (g/mbL} ML

Level: {low/med) LOW

Y% Maisture: dacanted: (Y/N) N

Concentrated Extract Yolume: 1000 {(ul)

Injection Voluma:s 2.0 (ull)

GFC Cleanup: (Y/N) N pHs

Case No:

SAMFLE NO.

Lab Sample ID: 9212795-11

Lab File ID: »LLZB4::DT
Date Received: 12/17/%2
Date Extracted: 12/21/92
Date Analyzed: 12/28/92

Dilutiocn Factor: 1

CONCENTRATION UNITS:

Number TICs found: 10 (ug/L or wg/kKg) UG/L

1 __.._......___...._._....-...._._._l.._.....__......._...___.......-—_...—___..._...._.___....__=..-.-—___._..——l-___....._'.___...____= ________

! CAS NUMBER ! COMFOUND NAME ! RT 1 EST. CONC. ! o

i1, TUNENOWN I A.00 % 3

! 2. T UMENOWN 14,91 2 13J

3, TUNKNOWN HYDROCARRON b27.60 3 4T

14, LUNENOWN 33,15 4 AN R

! 5. ! UNKNOWN . i 33,38 & 17

1 4.29462892 RENZOLGIFTERIDINE-2,4 (1H,3H) | 36.99 | I INT

1 7. TUNENOWN ! 37.48 |} 5 17

1 8. { UNKNOWN HYDROCAREGON 1 40.78 3 T

9. FUNENOWN i 43.22 3 5 ¥

110, 'UNKENOWN HYDROCARBONM ! 43,73 1 3 T
Form 1 8V-TIC 3/90

I T8 e e g

D

A



L

ab NMame:

1E

VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Code: LAUCES

Matrixs

Sample wt/val:

L

A

LAUCKES TESTING LARS
Case No, 3

{smil/water) WATER

5. 00

avel: (low/mady LOW

Maoizture: not dec.

52 Calumn: DR-624

Sail Extract

e mm M e e e e mmin M M Wy e e e e e W G W e MW WA W M i e B W e ws

iD:

Valumes

Mumber TICs found: &

Lab Sample ID:

(g/ml) ML

Date Received:

Date Analyzed:

0.33(mmd

Contract:

SAS No.

DOE SAMFLE NO.

518280

- -

SDGE Nao.: 18230

127335-0€6

Lab File ID: >0OL18M

12/17/32

12718732

Dilution Factaor: 1.0

Cull) Szil Aliquot VYolume:

CONCENTRATION UNITS:

“fug/L or ug/Zkaly UG/L

Cubl)

CAS NUMBER

1.1135106
2.79183
3.624920
4.1618264
S.3658808
€£.1120214
7.

1)
1
11— s stm o
¥
]
i

METHANE,
i METHANE,

COMFOUND NAME

OXYBIS-
THIORIS-

{DISULLFIDE, DIMETHYL-

12, 4-DITH

IAFPENTANE

'TRISULFIDE, DIMETHYL-

| UNDECANE

EST. CONLC.

8.

3.

10.

11.

m mm ma e mem ww e ey e e e e ik e

12.

13.

14,

15.

ie.

17.

18.

13.

20,

21.

iy
)

23.

2%,

)
£ L]

zE.

27.

28.

23.

30.

—— e et e weme e e i mee MAE d ME e e Mem e M M WA M e m m mem WM Ge mEm mA mem mm e

L]
1
¥
1
1
]
1
]
L]
]
]
1
¥
3
i
1
]
§
1
1
1
)
]
3
1
1
1
]
¥
]
]
]
I
H
1
1
r
[]
L}
1
[
]
[
¥
1
]
[]
[}
]
1
H
1
1
'
¥
t
1
)
[}
¥
(]
[}
)
1
[}
'
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iF

SEMIVOLATILE ORGAMICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMFOUNDS

Lab Name: LAUCKS TESTING LAES

Matrin: (soil/water) WATER

Sample wt/vol: 3S00 {(g/mL) ML

Level: {low/med) L OW

Y% Moisture: decanted: {Y/N) N

Ccncentrated'Extract YVolume: 10060 (ul?}
Injection Volume: 2.0 (ul}
GPC Cleanup: (Y/NY N pH:

Number TICs found: 22

Casa Nao:

SAMPLE NO

2127950

Lab Sample ID:

Lab File ID: >HAUOS4::A4

7

Date Recelved: 12/17/92
Date Extracted: 12/29/92
Date Analyzed: O01/02/93

Dilution Factor: S

CONCENTRATION UMITS:
(ug/L or ug/kg) UG/L

CAgs NUMBER COMFOUND NAME

1.107926 IBUTANDIC ACID -
2.303742

3.1163530

7.1123435
8.13532188
2, 103822

|ETHANOL.,

|BENZENEACETIC ACID

T b U e W e MM e S e MW e PN i P e

Form I 8V-TIC

IBUTANDOIC ACID, I-METHYL-
{BUTANQIC ACID, Z-METHYL-

4.109324 IFENTANDIC ACID
S.5646071 IFENTANDIC ACID, 4-METHYL
b5.54460Q13 {PROPANOIC ACID, I-{(METHYLTHI

2= (2-BUTOXYETHOXY) -
I PROPANCIC ACID, I-{(METHYLTHI

10.26138%0 {FROPANEDICIC ACID, PHENYL-
il. P UINENDWN
12.501520 i BENZENEFROPANGIC ACID
13. § UNENDWN

114, L UNKFNOWN

P 15.571035 {HEXADECANQIC ACID

S ¥ -8 T UNKNOWN

i 17, | UNKNOWN

{18, FUNENQUWN

i 19, 1 UNKNCWN

20, { UNENOWN

i 21, 1t UNFINOWN

P22, { UNKNOWN

l
i

! CONC. !

' B.31 | 150 INTIQ (5%

1 9.97 4 sg80 1} Ik ¢
10,32 ! 550 | : :
1 11.20 iS00 N :
! 172.56 ) 1100 ! ]
t 14.88 | 120 ! :
I 16.17 | 270 ! N :
! 16.78 420 i ! i
17,85 ) 78 ! ! :
1 17.89 ! 200 1 ! ?
1 18.30 ! 67 1T - i
1 19.463 2500 IMIgN 1 %
! 19.96 | 78 1T SN s
1 25.18 | 62 1T SN :
{ 28.41 | 65 NI ! £
1 30.856 | go J ! :
1 T0.96 77 !

P 34,00 83 | !

i 34,93 76 | !

I 34.48 9z | ! T
! 37.78 ) se 1] Jn

! 41,33 ¢ 79 h/

I/90

263
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Appendix | - Sampling Appendix | - (cont'd) - City of Raymond WTP, September 1992,

Parameter Location;  EffR-GC EffR-R
Type: grab-comp comp
Date: 9/29 9/20-30
Time: * 0900-0900
Lab Log #: 408268 408267
GENERAL CHEMISTRY

“Candyotivit

TNVE E

TOC (soil)
- NH3-N
NO2HNOS

F-Caliform MF
FIELD OBSERVATIONS
Temperature (C}

Suifide {mgiL)

grab composite sample collected as fwo
equal volumes at 0920 12115 and 1010 12/16.
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Appendix J - Sampling Schedule - City of Raymond, December 1992.

Parameter Location: InfR-1 InfR-2 InfR~E InfR-R  EffR-1 EffR-2 EffR-E  EffR~ED
Type: grab grab comp comp grab grab comp comp
Date: 12115 12115 12M16~186 12/15-16 12118 12115  12/16-16 12/15-16
Time: 830 1350  0820-0820 0800-0800 0920 1415 (800-0800 0800-0800
Lab Log #: 518238 518239 618240 518241 518242 518243 518244 518245
GENERAL CHEMISTRY

Eonducti

TOG (scil/sed)
NHa-N E E E
NO2+NOZ=N : . ‘ =

F=Caliform MF (#/100mij ’ ‘ ) : E
FIELD OBSERVATIONS :
Temperature E E E E

Sulfide (mg/L)

InfR - City of Raymond influent grab -~ grab sample
E - Eeology sample comp - composite sample
ED - Ecology duplicate sample GC — grab composite sample

B - City of Raymond sample
EffR ~ City of Rdymond effluent

B e I e S LB AR



Appendix J - {cont’d) - City of Raymond, December 1992,

Parameter Location: EffR-GC EffR-R
Type: grab-comp comp
Date: 1218 12/115-16
Time: * 0800-0800

Lab Log #: 518247 518248
GENERAL CHEMISTRY

‘Gondyeti

TOC (soil/sed)
N

NO2ENO 2N

F-Coliform MF (#100mL)
FIELD OBSERVATIONS
_Temperature

Sulfide (mg/L)

* grab composite sample collected as two

equal volumes at 0920 12/15 and 1010 12/16.
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{Group)

Appendix K - VOA, BNA, Pesticide/PCB and Metals Scan Results - City of Raymond, September 1992.

Location: InfR-i InfR-2 EffR~1 EffR-2
Type: grab grab grab grab
Date: 9/29 - 8/29 9/29 9/20
Time; 1000 1540 1045 1600
Lab Log#: 408260 408261 408264 408265
VOA Compounds ug/L ug/l.

Chlorosthane
Methylene Chloride
Acetone

1,2-Dighloroethene {total) R
Chloroform [ 5.2 [
1,2-Dichloroethane

invl Acetate
Bromodichloromethane 1.0
1,2=Dichloropropane

Benzene 138 [ 0.9 J ]
trans-1,3=Dichloropropene ) .
Bt

cCcCcCc
: -

o o
C CCc

- Tetrachlorcethene
1,1,2,2-Tetrachloroethane

Styrene
Total Xvlenes C
Trichlorofluoromethane

InfR = City of Raymond influent
EffR ~ City of Raymond effluent
grab - grab sample

U~ The analvte was not detected at or above the reported result,
J = The analyte was positively identified, The associated numerical result is an estimate,

g g B T B L RS BT 11t 1T T T R I L R O R O PSRN
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Appendix K (cont'd) - City of Raymond, September 1992,

InfR-E EffR-E

comp comp

9/29-30 9/29-30

0900-0800 0200-0800

408262 408266

BNA Compounds ug/L ug/l.

1,3-Dichlorobenzene
1,4-Dichlorobenzene
B | Alcohol

4-Methylphenol 1 U
N-Nitroso-di-n—Propylamine 2 U 1 U
Hexachloroethane 4 U

2,4-Dimethylphenol 4 U 2 U

Benzoic Acid m}j 10 UJ
Bis(2~Chloroethoxy)Methane 3 iU

oroaniline 6 U 3 U
Hexachlorobutadiene 4 U 2 U
U 2 U

4-Ghloro~3-Methylphenol 4
DER Bt

2.4, p 10 U sU
" 2-Chloronaphthalene 2 u 1 U
2-Nitroaniline 10 U 5 U

‘Dimetty

2,4-Dinttrophenol 10
4—Nitrophenol 5

InfR — City of Raymond influent
EffR = City of Raymond effluent
comp - composite sample

U - The analyte was not detected at or above the reported result.
J - The analvte was positively identified. The associated numericat result is an estimate.
UJ - The analyte was not detected at or above the reported estimated resuit.
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Appendix K - (cont’d) - City of Raymond, September 1992,

InfR-E EffR-E

comp comp

9/29-30 9/20-30

0900-0900 0800-0900

408262 408266

BNA Compounds ug/L ug/L

Diethyl Phthalate U
4~-Chlorophenvl Phenylether 2 U i U
Fluocrene 2 U i U

4-Bromophenyl Phenylether
Hexachlorobenzene
Pentachtorophenocl

i-n-Butyl 2y 10
Fluoranthene 2 U 1 U
Pyrene 2 U 1 U

indeno(i'2, y
Dibenzo(a,h)Anthracene
Benzo(g,h,i}Pervlene

InfR - City of Ravmond influent
EffR - City of Raymond effluent
comp — composite sample

U - The analyte was not detected at or above the reported resuilt.

J - The analyte was positively identified. The associated numerical result is an estimate.
UJ - The analvte was not detected at or above the reported estimated result.
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Appendix K - (cont’d) - City of Raymond, September 1992.

Pesticide/PGB Compounds

Heptachlor
Aldrin

Endosulfan Il

Endrin Ketone
alpha~Chlordane
Chi

Arocl 29
Aroclor-1248
254

InfR-E
comp
9/28-30
0800-0900
408262
ug/L

InfR - City of Raymond infiuent
EffR - Citv of Raymond effluent
comp - composite sample

U~ The analyte was not detected at or above the reported resuilt.

A ] gt et
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EffR~E

comp

9/29-30
0900-0900
408266
ug/L
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Appendix K - (cont’d) - City of Fiaymond!_, fge&ptember 1992,
n -

EffR-E

comp comp

8/29-30 9/20-30

0900-0900 0900-0900

408262 408266

Metals ug/L

d Total Dichloropropanes

Beryllium t0 U 1.0 U e Total Dichloropropenes
Cadmium 20 U 20 U f Total Tetrachioroethanes
i :

Copper
Lead
Mercur

. otal Phthalate Esters
58 | Total Chlorcalkyl Ethers
0.050 UN Total Nitrosamines

Thallium

zine

Total Haloethers

Totat BHGs

InfR — City of Raymond influent Heptachlor

EffR — City of Raymond effluent Endosulfan
comp - compoesite sample Endrin

- BDT plus metaholites
Total Chlordane
Total Aroclors (PCBs)

U - The analyte was not detected at or above the reported result.
N - The spike sample recovery is not within control limits.
Ud - The analyte was not detected at or above the reported estimated result,
P - The analyte was detected above the instrument detection limit but below the
established minimum quantitation limit.

STl -0 -00T

B e e FETR—

[HTRIREHEAL . e e b e U 1R B e e s b e



Appendix L - VOA, BNA, Pesticide/PCB and Metals Scan Results — City of Raymond, December 1992.

Location: EffR-1 EffR-2

Type: grab grab

Date: 1215 12115

Time: 0920 1415

L.ab Log#: : 518242 518243

VOA Compounds ug/L ug/L

Chloroethane ' . o u”
a Methylene Chloride 10 U
Acetone

1,2-Dichloroethene (total)
a Chlorotorm

10
1,2-Dichloroethane

10

‘CcCcC
ccCcc

a Bromodichloromethane 10

u 10 U
d 1,2-Dichloropropane 10 U 10 U
e ¢is~1,3-Dichloropropene 10 U u

10

10U 10 U
e trans-1,3-Dichloropropene 10 U 10 U
a Bromoform ) 10 U 10 U

U U
Toluene 10 U 10 U
g Chlorobenzene 10 U U

10
th e

EffR - Gity of Raymond effluent
grab - grab sample

U
J

- The analyte was not detected at or above the reported result.
- The analyte was positively identified. The associated numerical result is an estimate.
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Appendix L ~ (cont’d) ~ City of Raymond, December 1992.

Location: EffR-E

Type: comp

Date: 12/15-16

Time: 0800-0800

Lab Log#; 518244

BNA Compounds ug/lL

{Group)!

h 1,3-Dichlorobenzene 1
h 1,4-Dichlorobenzene 1
72} hot: N

- CCC

)
4-Methylphenol 1
k N-Nitroso-di-n-Propylamine 1
Tl etlalge 1t

cCCcC

2,4-Dimethylphenol i
Benzoic Acid 25
(e g &

il i

2.4, 5-Trichlorophenol 2 U
m 2~Chloronaphthalene 1 U

2,6~Dinitrotoluene
3-Nitroaniline
Acenaphthene

U~ The analvte was not detected at or above the reported result.

EffR= City of Raymond effluent
comp — composite sample
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Appendix L - (cont’d) - City of Raymond, December 1992,

- Location: EffR-E

Type: comp

Date: 12/16-18

Time: 0800-0800

Lab Log#; 518244

BNA Compounds ug/L

(Group)?

o 2,4-Dinitrotoluene 2 U
I Diethyl Phthalate 1 U
p 4=Chlorophenyl Phenvlether u

phenylamine

1.2-Diphenvihydrazine :

P 4-Bromophenyl Phenylether : 2
b

C oo

Carbazole 1
i Bi-n-Butyl Phthalate ]

Lo il

3,3'-Dichloro
n Benzo(a)Anthracene
GChrysene
th

Benzo(k}Fluoranthens
n Benzo(a)Pyrene 1
Indeno(1,2,3-cdjPyrene '

U - The analyte was not detected at or above the reported result.

EffR- City of Ravmond effiuent
comp - composite sample
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Appendix L - (cont’d) -~ City of Raymond, December 1992,

Loeation: EffR-E
Type: comp
Date: 12M15-16
Time: 0800-0800
Lab Log#: 518244
Pesticide/PCB Compounds ug/L
{Group)

q gamma-BHG {Lindane}
r Heptachlor 0.003 U

Aldrin 0.006 U

Endrin
Endosulfan Il

v Chlordane

0.014
Toxaphene

0.24

cCC

“Aroclor-1242
Aroclor-1248
Arocl

£ 58

EffR- GCity of Raymond effluent
comp -~ composite sample

U - The analyte was not detected at or above the reported result.
N~ There is evidence the analyte is present in this sample.
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Appendix L - (cont’d) - City of Raymond, December 1992.

Location:
Type:
Date:
Time:

Lab Log#:

Metals

Trivalent '
Bervilium

Cadmium

Mercury

Zing

'UZEc_C

LR e - TE@ L0 00T

- The analvte was not detected at or above the reported result.

- The analvte was positively identified. The associated numerical result is-an estimate.

- The analvte was not detected at or above the reported estimated resuit.

- The spike sample recovery 18 not within control limits.

- The analvte was detected above the instrument detection limit but below
the established munimum quantitation limit.

Total Halomethanes
Total Dichloroethenes
Total Trichloroethanes
Total Dichloropropanes
Total Dichloropropenes
Total Tetrachloroethanes
Total Chlorinated Benzenes {excluding Dichlorobenzenes)
Total Dichlorobenzenes
Total Phthalate Esters
Total Chloroalkyl Ethers
Total Nitrosarmines

Total Nitrophencls

EitR-E
comp
12/15-16
0800-0800
518244

ug/L

86 J

(MER IS R L Sl [} giln}

005-0 ud

m
n
o
p
q

r
s
i
u
v
w

Total Chlorinated Naphthalenes
Total Polynuclear Aromatic Hydrocarbons
Total Dinitrotoluenes

Total Haloethers

Total BHCs

Heptachlor

Endosulfan

Endrin

DDT plus metabolites

Total Chlordane

Total Aroclors (PCBs)



