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U.S. ARMY CENTER FOR HEALTH PROMOTION AND FREVENTIVE MEDICINE

The U.S. Army Center for Health Promotion and Preventive Medicine (USACHPPM) linsage
can he traced back over 50 years to the Army Industrial Hygiene Laboratory. Thaf organization was
established at the heginning of World War H and was under the direct jurisdiction of The Army
Surgeon General. It was originally located at the Johns Hopkins Schoof of Hygiene and Public
Health, with a staff of three and an annual budget not to exceed $3000. s mission was fo conduct
oceupational health surveys of Army operated industrial plants, arsenals, and depots. These
Sutveys were aimed at identifying and eliminating occupational healh hazards within the Department
of Defense's (DOD) industrial production base and proved te be beneficial to the Nation's war effort.

Untit 1985, & was nationally and internationally known as the U.8. Amy Environmental
Hygiene Agency or AEHA. Its mission is expanding-to support the worldwide preventive medicine

- programs of the Army, DOD and other Federal Agencies through consultations/ supportive services;

investigations and training.

Today, AEHA is redesignated the US. Amny Center for Heafth Promotion and Preventive
Medicine. lts mission for the future is to provide worldwide technical suppott for implementing
preventive medicine, public heakh and healh promotion/weliness services info all aspects of
America's Army and the Army Community anticipating and rapidiy responding to operational needs
and adaptable to a changing work environment.

The professional disciplines represented at the Center include chemists, physicists,
engineers, physicians, optometrists, audiologists, nurses, Industrial hygienists, foxicologists,
enfomologists, and many other as well as sub-specialties within these professions.

The organization's quest has always been one of excellence and continuous quality
improvement; and today its vision, to be the nationafly recognized Center for Heakh Promotion and
Preventive Medicine, is clearer than ever. To achieve that end, it holds ever fast fo its values which
are steeped in its rich heritage:

¢ Integrity is the foundation

& Excellence is the standard

€ Customer satisfaction is the focus

& s people are the most valued resource

& Continuous qualiy improvement is s pathway

The organization, which sfands on the threshold of even greater challenges and
responsibilities, has General Officer leadership. As & moves info the next century, new programs
are being added refated fo heakh promotion/wellness, soldier fitness and disease surveilfance. As
ahways, its mission focus is centered upon the Army Imperatives so that we are trained and ready fo
enhance the Army's readiness for war and operations other than war.

It is an organization fiercely proud of its history, yet equally excited about the future. If is
destined fo continue its development as a world-class orpanization with expanded services fo the
Army, DOD, other Federal Agencies, the Nation and the World Communiy.
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EXECUTIVE SUMMARY
WASTEWATER TREATMENT PLANT
- PERFORMANCE EVALUATION
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FORT LEWIS, WASHINGTON
29 NOVEMBER-7 DECEMBER 2006

. PURPOSE. Evaluate the performance of the Solo Point wastewater treatment plant (WWTP)
and verify compliance.

2. CONCLUSIONS .

a. Data collected during the WWTP evaluation verified the following:
1) The WWTP effluent was in compliance with permit effluent limits.

2) The WWTP unit process removal efficiencies (for BOD and TSS) were within
acceptable ranges.

b. Based on a review of WWTP records (2004 to 2006), the WWTP was operated in
compliance with permit effluent limitations, with one exception, when treatment was inhibited
by an unknown pollutant in May 2006. Treatment in one of the two trickling filters was upset
and effluent pH levels were below the lower effluent limit for six days.

c. Several pollutants that are typically associated with “non-domestic discharges” were
detected in WWTP samples. These included total petroleum hydrocarbons (TPH), and ten

metals and eighteen organic compounds listed as toxic poliutants (per 40 CFR 122, Appendix D,
Tables II and III). .

1) TPH was detected in influent, effluent and sludge grab samples. The WWTP removed
approximately 79 percent of influent TPH, some of which accumulated in the sludge with solids.
The discharge permit requires TPH monitoring, but does not limit it. Available TPH data from
Fort Lewis and this evaluation indicate that some components of influent TPH persist through
the anaerobic digestion and composting processes. Biosolids management regulations (i.e.,
WAC 173-308) do not address TPH concentrations in biosolids.

2) Detected non-domestic pollutants will be identified as pretreatment pollutants of
concern (POCs) and will be further evaluated as part of an initial pretreatment evaluation.

Readiness thru Health
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d. The Fort Lewis WWTP has the ability to produce biosolids that can meet the Class B
biosolids criteria (i.., pollutant ceiling concentrations and pathogen and vector attraction
reduction), of WAC 173-308 (Biosolids Management).

e. A review of WWTP operating conditions and discussions with WWTP operators

identified concerns related to treatment process equipment and operations. See the report
conclusions for specifics.

f. The WWTP was staffed with only five operators and one lab technician, who covered day,
night, and swing shifts for 24-hours per day, seven days per week. Operators were required to
perform lab work in the absence of the lab technician and to work over-time to cover routine
operations. ' ,

g. Per Washington Administrative Code (WAC) 173-230, the “operator in responsible
charge” is defined as “the individual who is routinely on-site and in direct charge.” A Class III
WWTP requires a Group III (or higher) “operator in responsible charge” with at least a Group II
“operator in charge of each shift.” While the USEPA issued permit does not specify
requirements for certification of operators, Army Regulation 420-49 (Facility Engineering Utility
Services) states (in paragraph 2-4) that “utility plant operators... will meet applicable ... State...
certification requirements for the State in which they are located.” The WWTP supervisor was
not routinely on site and did not have a Group III license.

3. RECOMMENDATIONS,

a. Initiate a pretreatment program to: 1) verify the presence/absence of non-domestic
pollutants identified in this evaluation, 2) identify pollutants of concern (POCs) and discharges
that may interfere with the operation of a WWTP, pass throngh the WWTP, or interfere with
sludge management (digestion, use, or disposal), 3) trace POCs (e.g., TPH, metals, toxic organic
compounds) back to discharge source areas in the collection system and 4) provide a mechanism -
to enforce limits on dischargers of POCs.

b. Investigate alternative regulatory criteria (e.g., TPH soil remediation action levels) for
reuse of TPH-containing biosolids and pursue regulatory approval for land application or
properly dispose of biosolids.

c. Address treatment process equipment and operations concerns as outlined in the report
conclusions.

d. Increase WWTP staff by one lab technician and at least one operator.

e. The operator in responsible charge should be routinely on site and have a Group III
- WWTP operator license.

ES-2
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WASTEWATER TREATMENT PLANT
PERFORMANCE EVALUATION :
SOLO POINT WASTEWATER TREATMENT PLANT
PROJECT NO. 32-EE-05Y1-07
FORT LEWIS, WASHINGTON
29 NOVEMBER-7 DECEMBER 2006

1. PURPOSE. Evaluate the performance of the Solo Point wastewater treatment plant (WWTP)
and verify compliance. ' "

2. AUTHORITY. Proposal, Fort Lewis Wastewater Management and Pretreatment Evaluation,
accepted by Mr. Phillip Crawford, Fort Lewis Environmental Office, September 2006.

3. EVALUATION APPROACH.
a. Document the WWTP operating conditions.
b. Conduct a sampling-based perforrﬁance evaluation to include the following:

1) Sample the WWTP influent and effluent and in/out of major unit processes for three

consecutive 24-hour periods to determine pollutant removal efficiencies, and verify permit
compliance.

2) Sample the supernatants from the sludge thickener, and primary and secondary
anaerobic digesters to determine pollutant concentrations and mass loadings.

3) Sample digester and drying bed sludge to determine pollutant concentrations.

c. BEvaluate existing WWTP data (from approximately January 2004 through September
2006) to summarize performance and compliance trends.

d. Provide recommendations for improved operation/treatment.

4. WWTP DESCRIPTION

a. The Fort Lewis WWTP operates under National Pollutant Discharge Elimination System
(NPDES) Permit No. WA-002195-4 (effective 1 February 2004 through 1 February 2009) issued
by Region 10 of the United States Environmental Protection Agency (USEPA 2004). The permit
establishes numeric effluent limits and non-numeric compliance requirements and conditions.
Monthly numeric effluent limits include 30 mg/L biochemical oxygen demand (BOD) and 30
mg/L total suspended solids (TSS).
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b. Biosolids generated by the WWTP are regulated under a General Permit for Biosolids
Management (No. BA-0021954) issued by the Washington Department of Ecology (WDOE

1998). The permit was administratively extended until issue of a new general biosolids permit
(WDOE 2004).

¢. The Solo Point WWTP, constructed in 1955 for primary treatment and upgraded to
provide secondary treatment in 1974, provides preliminary, primary, and secondary treatment of
both domestic and industrial wastewater, The WWTP was upgraded in 2005. Improvements
included new preliminary treatment processes (fine screens and grit removal), sludge pumps,
scum pumps, waste gas burner sytem, propane storage, digester gas system, and boilers, WWTP
effluent is discharged to the Puget Sound via a 500-foot pipe (with diffusers) that is
approximately 70 feet deep. The WWTP receives wastewater from Fort Lewis, McChord Air
Force Base, Camp Murray and a Veterans Hospital. The WWTP has a design average flow of
7.0 million gallons per day (mgd). "Per WWTP records, actual flow rates averaged 3.4 mgd
(based on 2004 through 2006 data). Figure 1 provides a schematic of the WWTP.

5. OBSERVED WWTP OPERATING CONDITIONS ‘
The foﬂowing is a summary of unit processes and obsefved operating conditions.
a. Preliminary Treatment. The preliminary treatment processes were upgraded in 2005.

1) Two parallel, mechanically cleaned, bar screens removed larger materials from
influent wastewater and automatical‘ly deposited them in a dumpster via screw augers and
conveyor belts. One screen was in operation; the other served as a backup, but was not

operailonal The repair required a hoist to lift the screen out of posmon The screen had been
out of service for approximately two years.

2) Two parallel aerated grit chambers removed grit to a dumpster for removal as solid
waste. One grit chamber was in operation; the other served as a backup, but was not in operation
because the upstream screen was not operatlonal Aeration of the grit chamber is necessary to
prevent settling of lighter solids. After screening and grit removal, influent wastewater mixed

with return flows from the sludge thickener and secondary digester before flowing into the
primary clarifiers, .

b. Primary Clarification. Primary settling was achieved with up to four parallel, rectangular
primary clarifiers. Three of the primary clarifiers were in use af the time of sampling; one was
being renovated due to general deterioration and was out of service for five months, which
included the wet season. The installation plans to renovate the other three as part of a $1.2
million upgrade project. Flow entered through two pipes. The east pipe fed one clarifier and the
west pipe fed the other two clarifiers. The wastewater entering through the east pipe was darker,
presumably because it received a higher concentration of digester supernatant, which is returned
upstream of the primary clarifiers. Primary sludge was mechanically collected by scrapers and
continuously pumped from a collection pit to the sludge thickener. One of the two primary
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sludge pumps was not operational at the time of sampling, but was repaired shortly thereafter.
The pumps were older (~1970s) constant speed pumps and lacked modern electronic controls.

They were controlled by timers in the past to manage sludge pumping, but the timers are no
longer operational.

c. Trickl ing Filters,

1) Secondary treatment was provided by two parallel, high rate rotary arm trickling
filters. A portion of the trickling filter effluent was returned to a wet well at the end of the
primary clarifiers where it mixed with primary clarifier effluent. Then one of three constant
speed pumps returned the mixture to the influent of the trickling filters. The pumps were clder
(1970s) constant speed models and lacked modern electronic controls. Plant personnel estimated
the pumping rate at approximately 7 mgd. No flow measurement was available on this pump or
on the return line. A level sensor in the trickling filter feed wetwell controlled a throttling valve in
the recirculation line to maintain a constant flow over the filters. Therefore, the recirculation ratio
was increased as plant influent decreased and vice versa. The flow across the trickling filters
remained constant, regardless of the influent flow rate. (Note: Variable speed pumps would
allow treatment to be optimized with better control of trickling filter flow rates.) Prior to
secondary clarification, a portion of the trickling filter effluent was pumped to the sludge
thickener as “dilution water” to facilitate sludge settling.

2) Broken plastic trickling filter media was observed on the tép of the filters.

d. Secondary Clarification. Secondary clarification was provided by two parallel, circular,
center feed secondary clarifiers. Secondary sludge was pumped to the sludge thickener, The
pumps were older (1970s) constant speed pumps and lacked modern electronic controls.
Clarified effluent flowed to the chlorine contact chambers.

e. Disinfection.

1) Disinfection was performed in two parallel chlorine contact chambers (CCCs). An
aqueous sodium hypochlorite solution was added to a mixing chamber at the head of the CCCs.
An analyzer monitored the chlorine concentration in the mixing chamber. A software program
(Wonderware™) was linked to the analyzer and sodium hypochlorite metering pumps. It
automatically adjusted the pump feed rate to maintain a pre-set chlorine concentration in the
mixing chamber. WWTP personnel indicated that they were planning to replace the chlorine
feed metering pumps and chlorine probe analyzers because the technology has advanced and
more reliable equipment (low vibration pumps and direct read analyzers) is available. Personnel

also indicated that the existing chlorine feed system had not been calibrated within the last two
years.

2) Sodium thiosulfate was used for dechlorination. It was added to the discharge from
the CCCs to reduce the effluent total residual chlorine (TRC) concentration below 0.5 mg/L
(permit limit). An analyzer monitored the chlorine concentration after sodium thiosulfate
addition. A software program (Wonderware™) was linked to the analyzer and sodium
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thiosulfate metering pumps. It automatically adjusted the feed rate to maintain compliance with
the residual chlorine permit limit.

f. Grease Collection, Grease and scum skimmed from the clarifiers and CCCs were pumped
to a rectangular grease vault. Once per week, the grease was pumped to a grease concentrator

and then deposited in a dumpster. The grease was further dewatered in a dedxcated drying bed
before disposal as solid waste.

g. Sludge Management.
1) Sludge Thickener.

a) A circular (45 -ft diameter) sludge thickener was used to increase the solids content
of primary and secondary sludge before it was sent to the digesters. Dilution water from the
trickling filter effluent was added to the thickener to maintain aerobic conditions.

b) Approximately 16,000 gpd of thickened sludge was pumped from the thickener to
the primary digester. The thickener produced sludge with a total solids concentration of 3.1
percent with a total volatile solids component of 82 percent, based on 2006 WW'TP data.
Supernatant was returned to the primary clarifier influent.

2) Sludge Digesters.

a) Sludge was digested in a two-stage anaerobic process consisting of one or two
mixed, heated primary digesters followed by one unheated secondary digester. Only one
primary digester was in service at the time of sampling. The other digester was ot of service for
cleaning and maintenance. Approximately 16,000 gal/day of raw siudge was pumped to the
- 460,000 gallon primary dlgester The primary digester prov1ded apprommately 29 days of
. residence time. In 2006, the primary digester was heated to a minimum temperature of 35 C (95
' F) This combination of time and temperature meets the Class B biosolids pathogen reduction
- requirements of WAC 173-308-170, which requires values for the mean cell residence time and
temperature to be between fifteen days at 35 to 55 'C and sixty days at 20 'C. When in service,
the other primary digester (800,000 gallons) would provide 50 days of residence time. The
secondary digester (460,000 gals) provided approx1mately 29 days of residence time. In 2006,
the secondary digester temperature was a minimum of 29 C. Supernatant from the secondary
digester was returned by gravity to the head of the plant. The supernatant was very dark and
thick with solids, which is typical when there is incomplete digestion in the primary digester.
This generates gases in the secondary digester and causes floating solids and fine sized solids
that have poor settling characteristics.

b) The digesters were heated with methane gas, a natural by-product of the digestion

process. Excess methane gas was burned off in a flare. Propane was also available as a backup
heat source.
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¢) Cracks and evidence of leaking gas (i.e., bubbles when Wet) were observed in the

cover/roof of primary digester No. 2. Leaking gas may contribute to air emissions, inefficient
operation and unsafe working conditions.

3) Biosolids Drying Beds. A total of 24 biosolids drying beds were available. The beds
had an asphalt base with no sand layer or underdrains; drying was by evaporation only, and
resulted in inadequate drying during the wet season. Installation personnel indicated that valves
feeding digester biosolids to drying beds were not water tight. When attempting to feed
biosolids to one drying bed, biosolids leaked through valves to other beds. A roof was in place
over the entire biosolids drying bed area to prevent precipitation from contacting the drying
biosolids, A project was approved to replace the deteriorated roof covering, The WWTP treats
and processes approximately 120 dry tons of biosolids annually (based on 2004 and 2005 data).

4) Biosolids Composting, Beneficial Reuse, and Disposal.

a) After drying, the biosolids were typically composted to Class A standards at Fort
Lewis' Sequalitchew Creek Eco-Park and Earth Works or hauled off-site by a licensed biosolids
handler to a permitted beneficial use facility (Fire Mountain Farms, Inc.). That facility applied
the biosolids at two sites in Lewis County, WA (Burnt Ridge Ranch and Lincolm Creek Unit).

b) Recent concerns about the petroleum hydrocarbon content of the biosolids resulted
in the temporary landfill disposal of biosolids. Composting of the biosolids in a covered and
contained area (i.e., runoff from the area drains to the WWTP) would eliminate concerns about
potential total petroleum hydrocarbon (TPH) runoff during composting.

¢) The installation was planning to modify the on-site biosolids drying bed facility to
incorporate improved biosolids dewatering (e.g., belt filter press, solid-bowl centrifuge) and on-
site composting under the existing roof. Mechanical dewatering prior to composting could
produce cake solids concentrations of 18 — 35 percent and reduce the requirements for
supplemental bulking agents (e.g., wood chips) or amendments during composting. A filter
press or centrifuge would require a small footprint and could readily reduce moisture content to

desired levels for composting; however, these processes w0uld require shelter and additional
manpower to operate and maintain.

h. Flow Measurement and Automatic Sampling.

1) Effluent flow (which also approximates influent flow) was measured with ultrasonic
sensors and flow meters at the effluent weirs-of the chlorine contact chambers. The influent flow
to the primary clarifiers was also measured with two in~line magnetic flow meters. The primary
clarifier influent flow includes WWTP influent flow, sludge thickener supernatant, anaerobic
digester supernatant, drying bed drainage, and storm water inflow from portions of the WWTP,
WWTP personnel indicated that the magnetic flow meters had not been calibrated since they
were installed in 2005, Flow rates were not recorded for primary sludge pumping, trickling filter

influent, trickling filter recycle, secondary sludge pumping, thickener supernatant, and dlgester
supernatant.
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2) Automatic samplers were programmed to collect modified time composite samples,
where samples were collected less frequently during typical low flow periods (e.g., at night).
The NPDES permit requires samples to be representative of the “volume and nature” of the
monitored discharge. Although a modified time composite may be representative of the volume
during dry periods, it would not be representative during and after precipitation events when the
sanitary sewer is subject to infiltration and inflow.

6. STAFFING EVALUATION.

a. At the time of the evaluation, five personnel operated the WWTP and another served
primarily as a lab technician, One operator had recently retired and another was re-assigned to
sewer maintenance. The low stafﬁng levels required personnel to work significant overtime to
; cover routine operations, Operatoys were often required to perform lab tests in addition to their
normal operator responsibilities. One additional operator and one additional lab technician
would relieve the overtime burden on the existing staff. The WWTP supervisor did not serve as
an “active operator,” because he had other supervisory responsibilities.

b. Together, the five operators and lab technician possessed two Group II, three Group III,
and one Group IV license. Per Washington Administrative Code (WAC) 173-230, the WWTP is
a Class ITI plant (secondary treatment WWTP, with a design flow between 1 and 10 MGD, WAC
173-230). The code further states that the “operator in responsible charge” must be certified at a
leve] that is equal to or greater than the level of the plant. The “operator in responsible charge”
is defined as “the individual who is routinely on-site and in direct charge.” A Class IIl WWTP
requxres a Group I (or higher) “operator in responsible charge,” with at least a Group II

“operator in charge of each shift.” While the USEPA issued permit does not specify
- requirements for certification of operators, Army Regulation 420-49 (Facility Engineering Utility
Services) states (in paragraph 2-4) that “utility plant operators...will meet applicable ... State...
certification requirements for the State in which they are located”; therefore, Fort Lewis should
comply with the requirements of WAC 173-230.

7. PERFORMANCE EVALUATION

a. Sampling. During three 24-hour periods beginning at 0700 hours on 4 December 2006
and ending at 0700 hours on 7 December 2006, samples were collected from locations
throughout the WWTP, as outlined in Table | and in accordance with procedures described in

the WWTP Performance Evaluation Work Plan (USACHPPM 2006). The sample locations are
shown on Figure 1.

b. Flow Measurements.

1) Flow rates corresponding to sampling locations were measured, if possible, or
calculated/estimated based on available information. WWTP influent and effluent flow rates
were measured with flow measuring devices as described in Table 1 and are summarized in

Table 2. The average of these flow rates was 31% lower than Solo Point WWTP average
effluent flow data for the same time period.
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Table 1. Sample Summary

e

Biochemical oxygen demand (BOD), TPH (diesel,
lube oil, gasoline) (grab), Grease and Oil (grab),
Ammonia Nitrogen, Nitrite/Nitrate-Nitrogen
(NO,/NO;-N), Total Kjeldhal Nitrogen (TKN),

Flow composite samples were collected from a manhole with

’IWr:?tatem?”eittgr 24-Hour Flow 21;;:; utive | Phosphate, Total Suspended Solids_ (TSS)', Volatile aceess to the WWTP influent pipeline. Flow was measured
Plant (WWTP) TPIN Composites 24-hour Organic compounds (V‘OCS), S_equ-Volaule Organics | with an arcafvelocity probe and flow meter. This maahole )
Taftuent and Grabs periods {(SVOCs), Organochlorine Pesticides/PCBs, was located outside of the WWTP fence line along Solo Point
Organophosphorus Pesticides, Total Metals Road.
{Aluminurn, Arsenic, Cadmium, Chromium, Copper,
Iron, Lead, Mercury, Molybdenum, Nickel, Selenium,
Silver, Zinc), Phenol
Primary 24-Hour Flow | [ | BOD, TPH (diesel and lube oil) (grab), Grease and | [1ov [hrough two pipes was measured wih fwo arcalvelocity
Clarifier(s) ICLIN | Composites g?lnsecunve Oil (grab), onia Nitrogen, NO,/NO,-N, TKN, prabes o flow meters. Flow composite samples were
Influent and Grabs | 24-hour Phosphate, TSS, Total Metals collec,tbed from the two influent chaonels and manually
. | periods ? ? : combined based on flow ratios.
B Flow composite samples were collected from the channel that
Primary . 24-Hour Flow g;se:cu tive rece_ives primary clarifier effluent from th.ree opexm%onal
Clarifier(s) 1CLEF | Composites 24-hour Same as above. clarifiers. The sampler was flow-paced via connection to a
Effluent and Grabs periods WWTP effluent flow meter.
The primary clarifier effluent was considered as the trickling
24-Hour Fl Three filter influent. A portion of tixa trickling ﬁclltdermetﬁuent is
e - ~-Hour Flow : continuously returned (recycled) to the trickling filter;
’II;A rfx];kel::g Filter TFIN Composites ;Z!_lﬁzithve Same as above. therefore, we neglected the recycle stream and evaluated the
and Grabs p trickling filter(s) performance based on the difference in
periods pollutant mass exiting the primary clarifiers and the mass
entering the secondary clarifiers.
Flow was assumed to be one-half of the primary cladfier
24 Hour El “Three influent/etfluent flow. Flow composite samples were
Frickl; our Flow . collected from an under-drain. The sampler was flow-paced
}I;:Si;;r}l::l 1;1’:11:1% TFIEF | Composites ;ﬁgﬁ:ﬂve Same as above. via connection to a primary clarifier influent flow meter.
and Grabs eriods Effluent samples fror each trickling filter were collected to
P evaluate the performance of each filter, as one filter was
recently “out of service™ and restarted.
Three
e 24-Hour Flow .
gxﬁ %%cukle‘:tg TF2EF acrﬁim(gfsati);es g(;:f;gi\:ﬁve Same as above. Same as above.
periods
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Table 1. Sample Summary (continued)

7 Decemiber 2006

Secondary o Flow composite samples were collected in the junction box
Clarifier Three . - that receives and mixes flow from the two trickling filters and
Influent/ 2CLIN é4 HOW.PIOW consecutive BOD, TPH (diesel and lube oil) (grab), Grease and feeds the two secondary clarifiers. Trickling filter recycle
. omposites il (grab), Ammonia Nitrogen, NO,/NO;-N, TKN, L
Combined and Grabs 24-hour Phoshate. TSS. Total Metals wastewater was also drawn from this junction box. The
Trickling Filter periods Sphate, > sampler was flow-paced via connection to one of the primary
Effluent clarifier influent flow meters.
Three Flow composite samples [2CL1EF and 2CL2EF) were
Secondary 24-Hour Flow consecutive collected from each clarifier effluent drain. The samplers
Clarifier 2CLEF Composites 24 hour | Same as above. were flow-paced via connection to an effluent flow meter.
Effluent and Grabs tods Equal amounts of each sample were combined to form a
pert ] composite sample.
_ BOD, TPH (diesel, lube oil, gasoline} (grab), .
Combined 24-Hour Flow Three Grease and Oil {(grab), Ammonia Nitrogen, Samples were collected from the effluent end of each CCC.
“;W'?’T’; TPEF Composit consecutive | NO,/NOy-N, TKN, Phosphate, TSS, VOCs, Flows were measured with the existing weirs and bubbler
Effluent o{;ngmbses 24-hour SVOCs, Organochlorine Pesticides/PCBs, transducers and flow meters. The two effluent samples were
= an periods Organophosphorus Pesticides, Total Metals, manually combined based on flow ratios.
hardness, Phenol (grab) :
Shudge 24-Hour Time oonszm stive BOD, TPH (diesel and lube oil) (grab), Grease and
Thickener TSN Composites 24-hour 01l (grab), Ammonia Nitrogen, NO,/NO;-N, TKN, | Samples were collected from the thickener effluent channel
Supernatant and Grabs periods Phosphate, TSS, Total Metals
Primary BOD, TPH (diesel and lube oil) (grab), Grease and )
Digester 1IDSN Grab Once (Qil, Ammonia Nitrogen, NO,/NO3-N, TKN, glszh I la;z:fezoggi?d(% t;lie ;isltgeis)tﬂr supernatant
Supernatant Phosphate, TSS, Total Metals arge P £
Secondary ) The sampl 11 i
A ample was collected from the digester supernatant
Is):liftn ﬁartant et Grab Once Same as above. discharge (located on top of the digester)
Thickener TSL Wet Shidge Once Total Solids (% of wet), Total Volatile Solids (% of | The sample was collected from a sampling spigot in the
Sludge Grab dry), TPH (diesel and lube oil), Metals thickener piping room.
. Wet Shndge The sample was collected from a sampling spigot in the
ls)lxugggster 1DSL Grab Onece Same as above. digester piping room.
e
Secondary Wet Sludee The samp%e'was collected from a sampling spigot in the
Digester 2DSL Grab g Once Same as above. glji&ster piping room or from sludge being poured to a drying
Shudge -
\ The sample was collected from the drying bed sludge in the
Drying Bed DRYSL | Composite Once Same as above. north-east corner. WWTP personnel indicated the bed had
- Shudge been poured approximately 6 months prior.
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2) The flow rates of individual “return flows” (e.g., primary clarifier sludge, secondary
clarifier sludge and dilution water for the sludge thickener) were approximated by drawing down
the level in the sludge thickener and filling it with a known volume during a known period of
time. This procedure was performed using individual pumps and the combination of pumps
operated during sampling. These approximate flow rates are presented in Table 3.

Table 2. Influent and Effluent Flow Rate Measurements

¥

4 -5 Dec 06, 0700 - 0700 2.52 2.37 2.45
5 -6 Dec 06 0700 - 0700 2.54 . 2.37 C 246
6 —7 Dec 06 0700 - 0700 7 2.08 3.10 2.59

Average _ 2.38 2.61 2.50

* Field flow measurements generally have £10% error. Temporary equipment problems resulted in segments of
unusable data when flow measuring equipment was out of calibration. These segments were replaced with reliable
data from another day with similar flow trends.

Table 3. Pump System Characteristics.

h Primary Clarifier Sludge Pump
Aurora 663 A SF, Size 4X4X9
Motor drive: 15 HP @ 1150 rpm ' 362 gpm ~293 gpm (0.422 mgd)
Pump plate flow rating: 135 gpm @ 22 fi TDH
‘Secondary Sludge Pump: Weinman 4 inch

Pump plate flow rating: 140 gpm @ 25 ft TDH 334 gpm ~287 gpm (0.413 mgd)
Dilution Pump: Weinman 4 inch -
7.5 HP @ 1750 rpm 603 gpm ~488 gpm (0.703 mgd)

T i
IR G ey i 2
A s iedoreat o

Pu late flow rating: 570 gpm @ 27 fi TDH

1068 gpm (~1.54 mgd)

* Pumps discharge to a common discharge pipe prior to thickener discharge; assumes a common proportional flow
reduction for each pump. .

3) Influent to the primary clarifiers erters through two 24-inch pipes. Flow rates were
measured with flow measuring devices as described in Table 1. The flow rates are summarized
in Table 4. It should be noted that the average of these flow rates was 18% higher than Solo
Point WWTP average primary clarifier influent flow data for the same time period. An attempt
to “balance™ the field measured flows resulted in a discrepancy. The difference between
influent/effluent average flow rates and primary clarifier influent flow rates should approximate
the sum of the estimated flows from the pumps listed in Table 3. The data indicated an average
discrepancy of 0.56 mgd. Factoring in a £flow measurement error (i.e., 10% low on influent
effluent flow and 10% high on primary clarifier influent) would reconcile the discrepancy.
Rather than “alter” both sets of flow data, a decision was made to use the average of the influent
and effluent flow rates as a basis for influent and effluent mass loading calculations, and to use

10
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the approximate flow rates from Table 3 to calculate mass loadings through unit processes. A
summary of inputs and outputs (including flow rates) to each unit process is provided in Table 5.

Table 4. Primary Clarifier Influent Flow Rate Measurements

4 - 5Dec 06 0700 - 0700 1.24 341 4.65
5—6Dec 06 0700 - 0700 1.23 3.30 4.53
6 —7 Dec 06 0700 - 0700 1.29 3.35 4.64

Average _1.25 3.35 4.60

*Field flow measurements generally have £10% error,

WWTP influent (~2.50 mgd) b

Sludge Thickener Treatment B Headworks effluent (~4.04 mgd)
supernatant (~1.54 mgd) b (Screening and Grit | B Screenings
Secondary Anaerobic Digester Removal) b Grit

supernatant (~0.016 mgd) b

Headworks/Preliminary

Headworks effluent (~4.04 mgd) b

Primary Clarifiers

¥ Primary Clarifier effluent (~3.62
mgd)

B Primary Clarifier sludge (~0.42
mgd)

Primary Clarifier effluent (~3.62 mgd) b
Partial Trickling Filter effluent

- recycle (volume varies) b
Multi-Media Filter backwash b

Trickling Filter

b Trickling Filter effluent (~3.62
mgd)

Trickling Filter effluent minus dilution
water (pumped continuously to sludge
thickener at ~0.70 mgd) and partial
Trickling Filter recycle flow (volume
varies) = ~2.92 mgd B

Secondary Clarifiers

‘b Secondary Clarifier effluent

(~2.50 mgd)

B Secondary Clarifier sludge
(pumped to Sludge Thickener at
~0.42 mpd)

Secondary Clarifier

effluent (~2.50 mgd) » Chlorine Contact , .
Chiorine b Chambers b WWTF effluent (~2.50 mgd)
Dechlorinating Agent b
Primary Clarifier sludge b B Thickened sludge (to anaerobic
Secondary Clarifier sludge b . digesters at ~ 0.016 mgd)
Dilution water (from Trickling Filter Shudge Thickener f Sludge Thickener supernatant
effluent at 0.70 med)) ¥ (to Headworks at ~1.54 mgd)
B Supernatant (returned to
Thickened sludge (~0.016 mgd) B | Anaerobic Digesters | Headworks at ~ 0.016 mgd)

P Digested studge (to drying beds)
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c. Wastewater Sampling Results.

1)} A summary of detected parameters for each wastewater sample is provided in
Appendix B, Table B-1. A summary of parameters detected in WWTP influent, primary clarifier
influent (i.e., WWTP influent + recycle flows from WWTP processes), and effluent samples is
provided in Table 6. Effluent concentrations were compared to applicable Washington marine
surface water toxic substance criteria for the protection of aquatic life [WAC 173-201A, Table
240(3)] (see Appendic C). It should be noted that the Washington toxic substance criteria apply
to the receiving water, not the WWTP discharge; however, the criteria were compared to effluent
concentrations to screen for pollutants that have potential to impact receiving waters.

2) In addition to conventional wastewater pollutants (e.g., BODs, TSS, ammonia)
influent and effluent samples were analyzed for toxic metals [from 40 CFR 122, Appendix D,
Table IIT with Washington surface water criteria per WAC 173-201A, Table 240(3)], TPH, and
toxic organic pollutants (VOCs, SVOCs, and pesticides/PCBs per 40 CFR 122, Appendix D,
Table IT) to provide data to support a planned pretreatment program. Additional pretreatment
sampling will be conducted in May 2007 as part of an initial pretreatment evaluation and the

detected toxic metals and organic compounds will undergo further analysis as pretreatment
pollutants of concern.

a) TPH was detected in influent and effluent samples (see Table 6). Effluent grab
sample TPH concentrations ranged from 2.3 to 10,9 mg/L. The discharge permit requires TPH
monitoring, but does not include a concentration or mass limit. Washmgton does not have a
surface water quality criteria for TPH.

b) Ten metals and eighteen organic compounds listed as toxic pollutants (per 40 CFR
122, Appendix D, Tables II and IIT) were detected in WWTP influent and/or primary clarifier
influent samples. Five of the metals (arsenic, copper, lead, nickel, and zinc) were detected in
WWTP effluent samples. Only copper was detected in effluent samples at concentrations that
exceeded the Washington marine surface water toxic substance criteria for the protection of
aquatic life. Four of the organic compounds [chloroform, bis (2-ethylhexy!) phthalate,
naphthalene, and alpha chlordane] were detected in WWTP effluent samples at trace
concentrations. Only alpha chlordane was detected (at estimated trace concentrations) in effluent

samples above Washington marine surface water toxic substance criteria for the protectxon of
aquatic life.

12
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Table 6. Parameters Detected in WWTP Influent and/or Effluent Samples.

Efﬂ;xem sample concentrations were '
- below permit limit (30 mg/L). Day

4-5Dec 06 | 0700-0700 & 6 23 two and three data discarded due to

lab QA/QC findin

“Effluent st;mplé concentrations were
24,7 below effluent limit (30 mg/L).

~0700-0700
1700-0700
0700-0700

67 Dec 06

4.5 Dec 06 | 0700-0700 No permit limit, but monitoring

5-6 Dec 06 | 0700-0700 25 23 4:5 required. Effluentsample concs.
above WA TSC: Acute=0.233
mg/L, Chronic = 0,035 m

6-7Dec 06 | 0700-0700 26 24126 58

AR 22 ARSI
1.3 20 No pemnt limit, but monitoring
required.

= £ ks . ix

4-5 Deg 06 0700-0700 ND (<0.050)
5.6 Dec 06 | 0700-0700 | ND (<0.050)
6-7 Dec 06 0700-0700

4-5 Dec 06 | 0700-0700
5.6 Dec 06 | 0700-0700
0700-0700

No penmt limit, but monitoring
required.
No WA TSC

4-5 Dec 06 | 0700-0700
526 Dec 06 | 07000700
6.7 Dec 06 | 0700-0700

No-permit hrmt; mamtonng not §
required. |

- ND (<5.30) | No permit limit; monitoring not
5-Dec 06 prab 7.79 733 ND (<5.00) | required.
6-Dec 06 ab 633 6.56 ND (<5.10) | No WA TSC.

gt s s i %
No permit limit, but TPH monitoring*
required.

=
4-Dec 06
5-Dec 06

No permit limit, but TPH monitoring
required.
No WA T8C.

ND(<0.048) | No permit limit
NA ND(<0.048) | required,
NA ND <£) 048) | No WA TSC.

4-5 Dec 06 070()-0700 0 208 1.34 0‘243 No permit limit. af N{JL’
5-6 Dec 06 | 0700-0700 | - 0.291 1.46 0.252 No WA TSC. P

6-7 Dec 06 10’100 07()0 0.547 136 0.246

4.5 Dec 06 | 0700-0700 NIN<1.00) 149 1.03 Mo permit limit. \ @, \;ﬁif("
5-6 Dec 06 | 0700-0700 115 1 4 1.17 Detected below the WA T8C. N
06 '0700-0700 D(<2.00
4-5 Dec 06 O'IOO~0700 ND(<2.00) ND(Q.OO) No permit limit. W ® Q.G =@ 0
5-6 Dec 06 | 0700-0700 ND(<2.00) ND(<2.00) Detected below the WA TSC.
6-7 Dec 06 | 0700-0700 1.06 1.39
4-5 Dec 06 | 0700-0700 2.59 . ND(<2.00} | No permit limit, bug monitoring \3( ,§ )
5-6 Dec 06 | 0700-0700 ND(<2.00) 2.63 ND(<2.00) | required. b \\, .
| 6-7Dec 06 | 0700-0700 2.38 2.82 ND(<2.00) | Detected below the WA TSC.

I Primary Clarifier Inﬂuent WWTP Influent + WWTP recycle flows
J: estimated value  ND: not detected WA TSC: Washington marine surface water toxic substance crxtena for-the protection of aquatic life.
Example: (<5.00) = the analyte was not detected sbove the 5.00 mg/L reporting limit

13
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Table 6. Parameters Detected in WWTP Influent and/or Effluent Samples (continued).

0700-0700

1.28

4-5 Dec 06 | 0700-0700 458 100 327 No permit limit, but monitoring
5-6 Dec 06 | 0700-0700 51.3 112 36.7 required.

Detected in effluent samples above
6-7 Dec 06 | 0700-0700 78.5 108 348 the WA TSC: Acute=4.8 pg/L,

1 5-6Dec 06

0700-0700

122 .

6-7 Dec 06

0700-0700

ND(<5.00)

0700-0700

0.297

K 0700-0700 ND(<0.200) 278 ND(<0.200)
5-6 Dec 06 | 0700-0700 |  ND(<0.200) 0.699 ND(<0.200)
-7 Dec 06 | G700-0700 0.527 ND(<0.200)

6-7 Dec 06 |

0700 0700

56 Dec 06 | 0700-0700 )
67 Dec 06_| 07000700 10.8
T g s il R
174-5 Dec 06 | 0700-0700 2.45
5.6 Dec 06 | 0700-0700 764
6-7 Dec 06 0700-0700 ND(<2 00)
T3 Dec 06 | 0700.0700 ND(<1.00) 115 “ND(<I 0()) '
5.6 Dec 06 | 0700-0700 | ND(<1.00} 139 ND(<1.00)
6-7Dec 06 | 0700-0700 | ND(<2.00) | ND(<2.00) | NIX(<2.00)
‘fs" 4 % "‘. Bog «w‘ ai 5’&’%? b ,"‘ o ‘1 4
4-5 Dec 06 | 0700-0700 126 ND(<1.00).
5.6 Dec 06| 0700-0700 ND(<1.00)
| 07000700

0700-0700

0700-0700

grab

Volatile Organié Compour

prab

grab

prab

6-Dec

grab

No penmt limit, but monitoring

Chromc 31

required.
Detected in influent/effluent samples

Na permiit limit, but monitoring
required,

Nat detected in effluent samples at the
MRL (0.200 pg/Ly, MRL was below
acute but above the chronic criteria.
WA TSC‘ Acute = 4.8 yg/L, Chronic

Nu permlt hmlt but momtormg
required. .
No WA T&C

No permzt hmn
Effluent sample concs. below WAy
TSC. /v\ay Ak \“ uwr-)

No permit hmn but mumtormg

required.

All sample concs. below the WA
TSC. :

Not detected in effluent samples.

14 4 ,m?‘g A
No permit limit.
All sample concs. below the WA
TSC
o ‘ *y '}? SV o
Ali sample cancemranons were below
the WA T8C.

1

No permit limit.
No WA TSC.
T ebhn bedn
Neéérmn Hmit,
Mo WA TSC.

No permit limit.
No WA TSC.

No permit limit,
No WA T8C,

No permit limit,
No WA TSC.

NA: not analyzed

MRL: method reporting limit
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Table 6. Parameters Detected in WWTP Inﬂuent and/or Efﬂuent Samples (contmued)

aégj
4-5 Dec 06

Rl
0700-0700

No permit limit,

{ 5.6 Dec 06 | 0700-0700 NA ND No WA TSC.
6-7 Dec 06 | 0700-6700
r " S :
2| 4-5 Dec 06 | 0700-0700 . No permit limit,
5-6 Dec 06 | 0700-0700 0.4] NA ND -No WA TSC.
6-7 Dec 06 | 0700-0700 ND NA ND
_e;-,snr\ e SR y T 7 3
1 4-5 Dec 06 | 0700-0700 4] NA ND No permit hmlt
5-6 Dec 06 | 0700-0700 [3 NA ND | NoeWATSC”
6-7 Dec 06 | .0700-0700 ND
R e it
Bl : wkl 4-5 Dec 06 | 0700-0700 ND - No permit limit,
o : Gl 5-6 Dec 06 | 0700-0700 ND No WA TSC.
By 5 | 6-7Dec06 | 0700-0700 ND
B S : 5 5 T »;ﬂ( - g, ‘3"(:2.’ 7 »ﬁ( f T RS "'E'{‘é’g W%
i : 4-5 Dec 06 | 0700-0700 ND No permit limit.
> SERELNE ] 5.6 Dec 06 | 0700-0700 ND No WA TSC.
4 6-7Dec 06 | 0700-0700 . ND
: : 2 4-5 Dec 06_| 0700-0700 ND No permit limit. '
5 Bl (s 5-6 Dec 06 | 0700-0700 ND No WA TSC.
6-7 Dec 06 | 0700-0700 D -
5 S R o i R T RO
, 50| 4.5 Dec 06 | 0700-0700 13 No permit limit,
sy ey ok 5-6 Dec 06 | 0700-0700 7 No WA TSC. X
S ! 6-7 Dec 06 | 0700-0700 7 4¢
o f Ly ; :( 27 , - e '.r’_'l ; P ‘:ﬂ. R S ‘:\*;‘:Q?f e e i R &, ‘ 'éq SER '@«gg o a_'
e %) 4-5Dec06 | 0700-0700 No permit limit.
g pomdzecy 5-6 Dec 06 | 0700-0700 No WA TSC.
e ittt 6-7 Dec 06 | 0700-0700
B e R e Ry bz
i G 2 4-5Dec06 | 0700-0700 No permit limit,
hayd! 5-6 Dec06 | 0700-0700 No WA TSC.
el 6-7Dec 06 | 0700-0700
o 3 S R e R PR e e
el guntl 4.5 Dec 06 | 0700-0700 No permit limit,
B Gl 5-6 Dec 06 | 0700-0700 No WA TSC.
e i i 6-7Dec06 0700 0700 :
- . o BenE
: ‘ 4-5 Dec 06 0700 0700 No permit limit,
o 5-6 Dec 06 | 6700-0700 No WA TSC,
e 6-7 Dec 06 | 0700-0700. X B
e piely e : 5 ,"u‘, f 0 _ 2 % i ;‘%ﬁ ‘ 'Aw' % 4; A
24l 4-5Dec06 | 0700-0700 ND NA 0.0079] Effluent sample esnmated cOnCs. %
sl 5-6 Dec 06 | 0700-0700 ND NA 0.00611 above scute/chronic WA TSC: Acute .
67 Dec 06 | 0700-0700 000501 | =009 p/L, Chmfsic« 0004 Wi
i i s
- : 4.5 Dec 06 0700-0700 ND Influent sample concs. oniy above
7 : ! 5.6 Dec 06 | 0700-0700 ND | WA TSC: Acute=0.053 p/L,
; amen ) Chronic = 0.0036 /L
Y £-7 Dec 06 | 0700-0700 ND Not detected in efguem sam ol
: 4- 5 Dec 06 0700 0700 ND NA ND Tnfluent samp}e esumated cont, above
- 5-6 Dec 06 | 0700-0700 0.0571 NA ND WA TSC: Acute = 0.13 /L, Chronic
5y =
7| 6-7Dec06 | 0700-0700 ND NA ND 0.00 p/L.

Not detected in effluent samples.
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3) Laboratory quality assurance and quality control reports indicate that problems were
encountered when analyzing some BODs samples. The analytical lab reported that the problems
suggested a “toxic interference in the samples.” Further review of the lab QA/QC led to the
discarding of days 2 and 3 BODS data and two individual BOD results from day 1.

4) A review of the concentration data indicates that pollutant concentrations generally
decreased across each major unit process (primary. clarifiers, trickling filters and secondary
clarifiers), as expected. However, the day 3 TSS result for secondary clarifier effluent was
uncharacteristically high and not consistent with the concentration reduction trend exhibited by
the remainder of the data. The result suggests that a significant increase in TSS concentration
(70 mg/L to 128 mg/L) occurred through the secondary clarifier, which is highly unlikely,
especially considering the WWTP effluent concentration was 26.4 mg/L. The 128 mg/L result
was considered an outlier and was'excluded from the unit process performance evaluation. .

d. Field Measurement Parameters (Wastewater).

1) Specific Conductivity, pH, Dissolved Oxygen and Temperature, These parameters
were measured continuously with calibrated field instruments at select locations throughout the
WWTP. A summary of the data is presented in Appendix B, Table B-2.

2) Effluent chlorine residual was randomly checked on three occasions during the 3-day
sampling event using a HACH™ chlorine test kit. A summary of the data is provided in
Appendix B, Table B-3. It should be noted that readings were performed on samples collected
prior to de-chlorination. WWTP data for the same period is included in Table B 3;
concentrations ranged from 0.11 to 0.21 mg/L after dechlorination.

e. Sludge Sampling Results. A summary of detected parameters-and their concentrations in
sludge samples is provided in Appendix D, Table D-1, along with an evaluation of the sludge
sample results and sludge management processes.

f. WWTP and Unit Process Pollutant Removal Efficiencies. Flow rates and pollﬁtam
concentrations were used to calculate pollutant mass loadings and removal efficiencies.

1) Average WWTP removal efficiencies are summarized in Table 7 for all detected
pollutants. Organic compounds were detected only in trace concentrations and often reported as
estimated values, WWTP influent and effluent flow rates, pollutant concentrations and mass
loadings, and removal efficiencies are detailed for detected analytical parameters (if applicable)
{n Appendix E, Table E-1. Note that when the effluent metals concentrations were non-detect,
the removal efficiency was conservatively calculated with Y% of the reporting limit,

2) Unit process removal efficiencies for non-metals are summarized in Table 8. Metals
were mostly removed in the primary and secondary clarifiers with sludge; the primary clarifiers
removed most of the mass (of metals). Metals removal rates for the primary and secondary
clarifiers are summarized in Tables 9 and 10, respectively. Metals were concentrated in the
sludge (see Appendix D, Table D-1). Unit process influent and effluent flow rates, pollutant
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concehtrations and mass loadings, and removal efficiencies are detailed for detected analytical
parameters (if applicable) in Appendix E, Table E-2, A detailed summary of unit process
removals, including lbs/day removed is included in Appendix E, Table E-3,

3) The average influent BOD conceniration (78 mg/L) was indicative of a low strength
domestic wastewater. Influent TSS concentrations (54 - 204 mg/L) were consistent with low to
medium strength wastewater. On average, the primary clarifiers removed 39.9 percent of BOD
and 67.5 percent of TSS, These values were in the range of typical primary clarifier removal
rates of 25 to 45% for BOD and 50 to 80% for TSS (WPCF 1990). The trickling filters
effectively removed BOD, with an efficiency of 63.4 percent, within the typical range of 60 to 90
% (Metcalf & Eddy 2003). Both trickiing filters performed effectively. The secondary clarifiers
removed 47.1 percent of BOD and 58.1 percent of TSS, resulting in a permit compliant effluent.

4) Influent total Kjeldah! nitrogen (TKN=organic nitrogen+ammonia+ammonium) ‘
concentrations (29 - 39 mg/L) and ammonia concentrations (24 — 26 mg/L) were consistent with
a medium strength domestic wastewater, The WWTP effectively oxidized ammonia nitrogen to
nitrite/nitrate as evidenced by similar mass increases and decreases in ammonia and
nitrate/nitrite, respectively. On average, TKN was reduced by 77.5 percent. Significant-
nifrification occurred in the trickling filters, with a 71.5 percent reduction of ammonia nitrogen.
This is an indjcation of an effective trickling filter, as significant nitrification occurs only after
BOD concentration is appreciably reduced (i.e., to <30 mg/L) (Metcalf & Bddy 2003). Trickling
filter effluent BOD concentrations ranged from 8.9 to 15 mg/L. Final effluent nitrate/nitrite
concentrations ranged from 20 to 24 mg/L, most or all of which would be nitrate after
chlorination. Final effluent ammonia concentrations ranged from 3.5 to 5.8 mg/L.

5) Influent phosphorus concentrations (3.6 - 4.8 mg/L) were consistent with typical low-

strength domestic wastewater. Phosphorus persisted through the WWTP; however, the NPDES
permit does not limit-it.

6) Based on the averages of daily grab sample results, an estimated 314 Tbs of diesel

range TPH, 203 Ibs of lube oil range TPH and 3.9 Ibs of gasoline range TPH entered the WWTP

each day. The lighter range TPH (gasoline and diesel) was more readily removed than the heavy
range. An increase in TPH concentrations (based on grab samples) through the CCC was
probably due to the floating scum layer at the end of the CCCs. Diesel range TPH effluent grab
sample concentrations ranged from 0.83 to 4 mg/L. Heavy range TPH effluent concentrations
ranged from 1.6 to 6.9 mg/L. The NPDES permit does not limit TPH, but requires no discharge
of oily wastes which produce a sheen on the surface of the receiving water. No sheen was
observed on the CCC effluent. The WWTP removed an estimated 79 percent of combined TPH.
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Table 7. WWTP

B
ot

verage Removal Efficiencies.

e
S W
Vil 748) 5"";@:
: 7 i : e 2
] .%-H S diliblvilel e e Lot
4-5Dec06 |  24bour 88.1
: composite
47 Dec 06 | Three 2d-hour 80.2
composites
47 Dec0g | Three24hour | g, g
composites
' The mass of nitrate/nitrite increased from non-detect (~0
47Degps | Thee2dhour | 8% | hosday) in the influent to 453 losday in the effluent due to
| post nitrification of ammonia to nitrate/nitrite,
47 Dec g | Taree2Ahour | gy
composites
4-7Dec0g | Three2dhour |,
compofdites
47 Dec 06 Three grabs See Not detected in efﬂuent at MRL (5.00 - 5.30 mg/L)
comment
4.7Dec06 | Thres grabs 87540
4-7Dec06 | Three grabs 64.8°°
See Not detected in effluent at MRL
4-7 Dec 06 Three grabs comment | (48 pp/L) ¥
47Dec0g | Thwee24hour | g
composites .
Detected in one of three influent samples at 1.15 pg/L.
47Dec 06 | Three2dhour | See | pooocdin two of three efffuent samples at 1.03 pg/L and
composies commends 1,17 pg/L.
47 Dec 06 Three 24-hour “See Detected in one of three influent samples at 1.06 pg/l.. Not
¢ composites comments | detected in effluent at MRL (1.0 ~ 2.0 pg/L)
47 Dec 06 Three 24-hour See | Detected in two of three influent samples at 2.38 pg/L and
composites comments | 2.59 pg/L, Not detected in effluent at MRL (2.0 pg/L)
47Dec06 | Tarec24honr |,
composites
Three 24-hour
4-7 Dec 06 composites 378 _
. Detected in two of three influent samples at 1,28 pg/L and
4-7 Dec 06 Three 24<hour See 1.22 pp/L. Deteeted in two of three effluent samples at 3,37
‘| composites comments | ug/L and 1,05 ug/L. Not detected on third sampling day in
influent or effluent samples,
4-7 Dec 06 Three 24-hour See Detected in one of three influent samples at 0.297 pg/L.
composites comments | Not detected in effluent at MRL (0.2 pp/L).
47 Dec 06 Three 24-’hour 4.9 Mot-tm Comi b applicatuio bal™ 1o dmn_
composites
Three 24-hour
47 Dec 06 composites 75.5
} Three 24-hour Not detected in influent or effluent samples at MRL (1.0~
47 Dec 06 composites ND 2.0 pg/l)
4-7 Dec 06 Three 2_4-.hour ND Not detected in influent or effluent samples at MRL (1.0
composites pg/L)
47Dec0 | Thee2dhour | gy
: composites

a: Removal efficiency is based on grab samples taken during snapshots in time. Actual concentrations may fluctuate with time,
b: Value is considered an estimate because it was calculated with grab sample results.

MRL: method reporting limit
ND: not detected
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) Table 7. WWTP Average Removal Efficiencies (contmued)

- : o ‘g" dea .
- o
 Type avalas -
I s }""' . &
) Not detected in influent samples. Detected in one
R See effluent sample at estimated concentration of I pg/L.
4-7Dec 06 Three grabs comment | (Note: There are no Washington State marine
surface water criteria for this potlutant)
4-7 Dec 06 Three grabs See Not detected in effluent samples.
comment
S i i o 3 1 onm 1
4-7 Dec 06 'I‘hj ee grabs See Not detected in effluent samples.
comment
4-7 Dec 06 Three grabs See Not detected in effluent samples,
v : comment i
4-7 Dec 06 Three grabs See Not detected in effluent samples.
comment .
4-7 Dec 06 Three 24-‘hour See Not detected in effluent samples.
composites comment ,
4-7Dec 06 | Three 24-hour See Not detected in effluent samples.
composites comment |-
i Three 24-hour See Not detected in effluent samples.
4-7Dec 06 )
composites comment
4-7 Dec 06 Three 24-hour See Notdetected in effluent samples.
: composites comment
4.7 Dec 06 Three 24-'hour See Not detected in effluent samples.
composiies commnent )
47 Dec 06 Three 241hour See Not detected in effiuent samples.
composites comment .
Three 24-hour Note: There are no Washington State marine
47 Dec 06 composites 27.5 surface water criteria for this pollutant
427 Dec 06 Three 24-‘hour See Not detected in effluent samples.
composites comment
4-7 Dec 06 Three 24-‘hour See Not detected in effluent samples.
composites comment
4-7 Dec 06 Three 24-Ah0ur See Not detected in effiuent samples.
composites comment .
47 Dec 06 Three 24».hour See Not detected in effluent samples.
-_composites comment
See Detected in one of three influent samples af
comment | estimated concentration of 0.0045 ughs" Detected in
all three effiuent samples at estimated concentrations
of 0.0079, 0.0061, and 0.0059 pg/L.
4-7 Dec 06 Three 24-hour . (Note: The Washington State marine surface water
’ composites ,"f’: /| criteria for chlordane are:
,fé!"'\ ) oF | 1) acute criteria = 0,09 pg/L (instantaneous
& concentration not to be exceeded at any time},
2) chronic criteria = 0.004 pg/l. (a 24-hr average not
to be exceeded).
4-7 Dec 06 Three 24:hour See Not detected in effluent samples.
composites comment
4-7 Dec 06 Three 24-hour See Not detected in effluent samples.
composxtes comment

a RemovaI eﬁicxency is based on grab samplcs taken during snapshots in time. Actual concentrations may fluctuate w1th time.
b: Value is considered an estimate because it was calculated with grab sample resulis.

MRL: method reporting limit
ND: not detected
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: Table 8. WWTP Process Data ~ Removal Efficiencies.

4-6 Dec 06 24-hour composites 399 .

4-7 Dec 06 24-hour composites 67.5 26.3 -58.1° 2.9°
4-7Dec 06 | 24-hour composites 182 71.5 30.5 - 43
4-7Dec 06 | 24-hour composites | Increase® Increase * 17.9 3.2

4-7 Dec 06 24-hour composites 27.5 65.3 34.6 -0.2

4-7 Dec 06 24-hour composites 334 -2.6 23.2 1.2

4-7 Dec 06 ' Three grabs 71.1%° 51.0%¢ ND ¢ ND ¢
4-7 Dec 06 Three grabs 81.1%¢ 75.5%¢ 46.8%° | Increase “'
4.7 Dec 06 Three grabs 76.7%° 43.9%¢ 38.2%° | Increase ®'

a: Day 1 secondary clarifier effluent BOD result was discarded for laboratory QA/QC reasons, Removal efficiency across the
secondary clarifier and CCC was calculated and all of the removal was presumed to occur in the secondary clarifier,

b: Removal efficiency was calculated with day 1 and day 2 TSS results,

c: Nitrate/nitrite concentration increases were indicative of nitrification of ammonia to nitrate/nitrite.

d: Removal efficiency is based on grab samples taken during snapshots in time. Actual concentrations may fluctuate with time,
e: Removal efficiency is considered an estimate because it was calculated with grab sample resuits.

f: TPH concentration increases through the WWTP/CCC were presumed to be attributed to the scum layer at the tail end of the

CCCs. Diesel range TPH effluent concentrations ranged from 0.83 to 4 mg/L. Heavy range TPH effluent concentrations ranged
from 1.6 to 6.9 mg/L.

ND: not detected

i
4-7 Dec 06 74.2
Removal efficiency based on day one and two data. Not
4-7 Dec 06 36.0 detected in influent or effluent on day three.

Detected in one of three clarifier influent samples at 1.39 pg/L. Not

detected in clarifier effluent at MRL (1.0 - 2.0 pg/L).

4-7 Dec 06 See comment | Not detected in clarifier effluent at MRL (2.0 pg/L).

4-7 Dec 06 56.1 '

4~7 Dec 06 66.3 :
Removal efficiency based on day one and two results. Not detected

4-7 Dec 06 73.0 in clarifier efﬂueng at MRL {S.Gypg/L) on day three.

4-7TDec 06 | Seecomment | Notdetected in clarifier effluent at MRL (0.2 pg/L).

. Not detected in clarifier effluent above MRL (5.0 ug/L) on day one;
4-7 Dec 06 333 assume effluent concentration equals ¥4 MRL,

4-7Dec 06 | See comments

4-7 Dec 06 45.0

Detected in two of three clarifier influent samples at 1.15 and
4-7Dec 06 | Seecomment | 1.39 pg/L. Detected in one of three clarifier effluent samples at
1.04 pg/L.

4-7 Dec 06 See comment | Not detected in clarifier effluent at MRL (1.0 pp/L),

4-7 Dec 06 60.0

MRL method reportmg limit NA: not applicablé ND: not detected
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Table 10. WWTP Process Data —~ Secondary Clarifier Metals Removal Efficiencies (3-Day Average) Data.

4-7 Dec 06 .
R Removal efficiency based on day one and two results. Not detected in
4-1Dec 06 25.1 clarifier effluent at MRL (2.0 pg/L) on day three.
4-7 Dec 06 ND P:/cl)jt)detected in clarifier influent or effluent at MRL (1.0 - 2f0
4-7 Dec 06 ND Not detected in clarifier influent or effluent at MRL (2.0 p/L)
4-7 Dec 06 41.9
4-7 Dec 06 48.4 . .
R ¥ Removal efficiency based on day one and two results, Not detected in
|| 47Dec06 316 | Clacifier effiuent at MRL (2.0 pg/L) on day three.
- 4.7 Dec 06 ND Not detected in clarifier influent or effluent at MRL (0.2 p/L)
4-7 Dec 06 31.2
- g Not detected in clarifier effluent above MRL (2.0 pg/L) on day one;
4-7 Dec 06 49.6 assume effluent concentration equals A MRL.
4.7 Dec 06 ND 1:/?:) detected in clarifier influent or effluent at MRL (1.0 - 2.0
4-7 Dec 06 ND Not detected in clarifier influent or effluent at MRL (1.0 p/L)
E 4 4-7Dec 06 39.9

ND: not detected  MRL: method reporting limit

8. PERMIT COMPLIANCE.

a. Effluent data verified compliance with permit limits, A summary of effluent limits and
sampling results is provided in Table 11.

b. Based on a review of Monthly Facilities Engineering Operating Logs from 2004 to 2006;
summarized in Appendix F, Tables F-1 through F-3, the WWTP was operated in compliance
with permit effluent limitations, with one exception. In May 2006, treatment was inhibited by an

unknown poliutant. Treatment in one of the two trickling filters was upset and effluent pH levels
were below 6 for 6 days.

: A
mg/L 6.3°
lbs/day 1902 2852 - 190
me/L 30 45 - 23.7°
Ibs/day 1902 2852 -- 495°
mg/L -- - 0.5 0.11-0.21
Between 6.0 and 8.5 6.94 —1.08°

c: Three-day continuous monitoring
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9. CONCLUSIONS

a. Data collected during the 3-day WWTP evaluation verified the following:
1) The WWTP effluent was in compliance with effluent limitations,

2) The WWTP unit process removal efficiencies (for BOD and TSS) were within
acceptable ranges. !

b. Based on a review of WWTP records (2004 to 2006), the WWTP was operated in
compliance with permit effluent limitations, with one exception, when treatment was inhibited
by an unknown pollutant in May 2006. One of the two trickling filters was upset, and effluent
pH levels were below the lower effluent limit for six days.
c. In addition to conventional wastewater pollutants (e.g., BODs, TSS), WWTP influent and
effluent samples were analyzed for numerous pollutants that are typically associated with “non- ,
domestic discharges,” including total petroleum hydrocarbons (TPH), metals, volatile organic
compounds (VOCs), semi-volatile organic compounds (SVOCs), pesticides and polychlorinated
biphenyls (PCBs). Several “non-domestic pollutants” were detected in WWTP samples.

1) TPH was detected in influent, effluent and sludge grab samples. The WWTP removed
approximately 79 percent of influent TPH, some of which accumulated in the sludge with solids.
The TPH concentrations in the WWTP effluent grab samples ranged from 2.3 to 10.9 mg/L.. The
discharge permit requires TPH monitoring, but does not include a concentration or mass limit.
Available TPH data from Fort Lewis and this evaluation indicate that some components of
influent TPH persist through the anaerobic digestion and composting processes. Biosolids

management regulations (i.e., WAC 173-308) do not address TPH concentrations in biosolids. QD Vot :

€ u’&j
2) Ten metals and eighteen organic compounds listed as toxic pollutants (per 40 CFR p~ 1Y N

122, Appendix D, Tables II and III) were de}gcted mﬁWt and/or or primary clarifier 4, 13- g Y
influent samples. Five of the metals (arsenic, copper, lead @Qﬁ nd zinc) were detected in . W 1
WWTP effluent samples. Only copper was detected in cfﬂuent samples at concentrations that N T
exceeded the Washington marine. naring surface. watq:w fOXIC substcmce criteria for the protection of *‘,}“i R
aquatic life. Four of the organic compound [chloroformybls (2 ethylhcxy ) phthalate, o
naphthalene, and alpha chlordane] were detected T WWTP effluent samples at'trace

concentrations. Only alpha chlordane was detected (at estimated trace concentratxons) in effluent

samples above. Washington marine surface water toxic substatics critéria for the protection of

aquatxc life. It should be noted that the Washington toxic substance criteria apply to the ™y

receiving water, not the WWTP discharge; however, the criteria was compared directly to

effluent concentrations to screen for pollutants that have potential to impact receiving wa’cers,"';

7

d. The Fort Lewis WWTP has the ability to produce biosolids that can meet the Class B

" biosolids criteria of WAC 173-308 (Biosolids Management). The combination of residence time
(>15 days) and temperature (=35 °C) in the primary digester meets the Class B biosolids
pathogen reduction requirements of WAC 173-308-170. The vector attraction requirements may
be met by incorporating the biosolids into the soil during land application or by one of the six
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methods described in WAC 173-308-180. Metals concentrations in digested sludge Samples
wetre below the ceiling concentration limits (of WAC 173-308-160) for biosolids applied to land.

e. A review of WWTP operating conditions and discussions with WWTP operators

identified the following concerns.

One of two influent fine screens was inoperable; a permanent hoist is needed to lift the unit
for maintenance and repair, :

WWTP personnel! indicated that several WWTP pumps were in need of maintenance, repair
or replacement. These included several poor performing sludge transfer pumps. Most of
the wastewater pumps were installed in the 1970s and lack variable speed operation and
electronic controls that are necessary to optimize flow rates.

Broken plastic trickling filter media was observed on the top of the filters.

Cracks and evidence of leaking gas were observed in the cover/roof of pr{mary digester No.
2. ‘

Redundant unit processes were out of service for extended periods of time (i.e., primary
digester No. 1 since October 2006, one primary clarifier since November 2006, and one
chlorine contact chamber during February and March 2007).

Valves feeding digester sludge to drying beds are not water tight. When attempting to feed
sludge to one drying bed, sludge leaks through valves to other beds.

A safety stairway platform and safety railing is needed.on the grease vault to facilitate safe
access for maintenance,

A catwalk is needed for safe sampling of digester sludge at the drying beds.

The grease collection container has an open top. ‘

In-line magnetic flow meters had not been calibrated since they were installed in 2005.
Automatic samplers were not flow paced.

The chlorine feed system had not been calibrated for two years.

The chlorine feed system required more modern feed pumps and chlorine sensors.

Primary sludge pumping was not controlled based on sludge thickness (i.e., pumping was

continuous and constant regardless of solids concentration). Pumping rates appeared to be
excessive.

Constant—speed pumps feed wastewater (including recycle flows) to the trickling filters.

The pumping flow rate and recycie flow rate cannot be adjusted and monitored to optimize
freatment.

f. The WWTP was staffed with only five operators and one lab technician, who covered day,

night, and swing shifts for 24-hours per day, seven days per week. Operators were required to

perform lab work in the absence of the lab technician and to work over-time to cover routine
operations.

g. Per Washington Administrative Code (WAC) 173-230, the “operator in responsible

charge” is defined as “the individual who is routinely on-site and in direct charge.” A Class III
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WWTP requires a Group III (or higher) “operator in responsible charge” with at least a Group I ‘
“operator in charge of each shift.” While the USEPA issued permit does not specify

requirements for certification of operators, Army Regulation 420-49 (Facility Engineering Utility
Services) states (in paragraph 2-4) that “utility plant operators...will meet applicable ... State...
certification requirements for the State in which they are located.” The WWTP supervisor was

not routinely on site and did not have a Group III license.

10. RECOMMENDATIONS.

a. Initiate a pretreatment program to verify the presence/absence of non-domestic pollutants

identified in this evaluation and identify pollutants of concern (POCs) and discharges that may

interfere with the operation of a WWTP, pass through the WWTP, or interfere with sludge
management (digestion, use, or disposal). A pretreatment program will serve to trace POCs
(e.g., TPH, metals, toxic organic compounds) back to discharge source areas in the collecnon
system and provide a mechanism to enforce limits on dischargers of POCs.

b. Investigate alternative regulatory criteria (e.g., TPH soil remediation action levels) for
reuse of TPH-containing biosolids and pursue regulatory approval for land appllcemon or '
properly dispose of blOSOlldS

c. Ensure that primary digester temperatures are maintained at a minimum of 35°C.
d. Install a permanent hoist to lift the fine screens for maintenance and repair,

e. Repair or replace problematic pump components, as necessary. Prepare for the eventual
replacement of primary/secondary sludge pumps and trickling filter feed pumps with variable o
speed, high efficiency pumps, with electronic controls,

f. Remove and replace broken trickling filter media; inspect underlying media and replace,
as necessary.

g. Repair the cracks in the cover of primary digester No. 2.

h. Plan repairs of redundant major unit processes to minimize “out of service” time and, if
possible, do not schedule maintenance and repairs of major wastewater treatment unit processes
during the winter/wet season.

i. Repair or replace valves on digester sludge pipe to biosolids beds.

j. Install a stairway, platform and safety railing at the grease vault.,

k. Install a catwalk for digester sludge sampling at the drying beds.

1. Provide a covered container for grease collection.

m. Calibrate flow meters and the chlorine feed system semi-annually,

24




Report No. 32-EE-05Y1-07, 29 November ~ 7 December 2006

n. Flow pace the influent sampler off of a new influent flume and flow meter and flow pace
the primary clarifier effluent and WWTP effluent samplers off of an effluent flow meter,

0. Replace chlorine feed and sensor systems with new technology.

p. Control primary and secondary sludge pumping based on sludge thickness by adjusting
pumping and/or collection schedules. At a minimum, minimize unnecessary pumping of “thin”
sludge and dilution water.,

q. Consider replacing trickling filter pumps with variable speed pumps and installing a flow
measurement device on the trickling filter recycle line so that trickling filter treatment may be
optimized.

r. Increase WWTP staff by one lab technician and at least one operator.

s. The operator in responsible charge should be routinely on site and have a Group III
WWTP operator license.
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Chief, Wastewater Section-
Surface Water and Wastewater Program
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APPENDIX B

WASTEWATER SAMPLING RESULTS
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Table B-1. Detected Analytes and Concentrations in Wastewater,

Anaivte Date T | WWIP et | Fiedpimi | Eipmen
WrAlD 35 ]
24D 157231, D 21D 64"
58D bY;
[SYRED
(53]
{m {<3.3)
0.1
NG (<6.050]
ND (<0.050) .
WD {(<0,050} ] ND (<0.050)
ND (<0.0%) WD (0,050
O (<0.050) YLD
b, 02
0.18
. 0.2

427435 N (<0.0100)
485 ND [<0,0100)
ND (<0.0100)
ND (<530 ND (<6.00)
ND(<5.00) | ND(<5.00) ND (<5.20)
ND (<5.10) 3120 ND (<5.20)

D(<0.048)
D(<0,048)

bzl

Jestmaed value  ND: not detected D data was discanded dve to lsbersfory QAKQC findings  Fxample: (<5:00) = the amalyte was oot defected above the 5.00 my/L reporting limit
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Table B-1. Detected Analytes and Concentrations (continued).
Anslyte Date Time WWTP Influent’ FicldBlank | Dipmet
: oy Blank
: s Clarifiers)
. L (erdb) | (gosb)
L5 Dec 06 | 07000700 0208 023K WD (<0.200)
56 Dec 06| TIOB700 0351 148 i 0251 | owo7 WD (<0.500)
&7Des06_| 07000700 0347 i ND (<0.200)_
5 Der06 | 07000700 | ND(<100) “ND (S.00)
5 WD (<.00]
7 NG (200)
4.5 Dec 06 07000700 ND (<200}
S8 Dec 06| GT00.0700 X . | 1 WD (<2.00)
"67Dec06 | 0700070 00 T TG
i5Decth | 000700 i3 7 2 z y B (0166
56DecGs | 07000700 ] Y 1 : y ND [<0.100)
€7 Dec 6 | 07000700 ‘ ‘ NG (<b.100)
£5Dec06 | 0700070 ND (<2.00)
SEDe 06| 07000700 NG (<2.00)
&7 Dec 06 O700-0700
TiDecls | 07000700 - 327037" . WD (<1.00]
55 Dec 06| 07000700 %7 - D [1.00)
67DecOs | 07000700 T w [ iel
15 e 06 67650175 N [<0.0500)
56 Dec 06 0238 T (<0.0500
67 Dec 06 FEERS MY )
Doz 05 ND (<100
Dec 06 , X ' ; 05 ND (<1.00)
Dec06 | 07004700 | ND(<5.00] 667 T<5.00) ) ND (<) S0 WDis 00 | WD) o Wb | NDs00)
73Dt | T00.0700 333 "~ ' "ND (<0.200)
55 Dec 05 WD (0.200)
45 Dec 06
| 5EDec0é | 07000700 | NO{<8.300) G455 ‘ 0558 ) TD(<0200] | ND(0300) | ND{<0200] | ND(<0300] WD [<0.200)
{67 Decl8 N 30 0,300 200
45Dec0s | 07000700 124 s ND(<5.00) 25 9.45 981 ex 5'57"“%‘5‘” 203
D 0s | 07000700 iTi iz 3 105 158 o1 X 55 iz D (5001
57 Dee 06 5] 57 153 13 154~ - 105 147 3% 30 L
T I T 145 247 pXE] 253 231 ND(<2.00) i
S6Dec0s | 07000700 653 . 3.79 241 256 318 357 WD (<2.00)
7Dt | G700.5700 5% Xl Y] 75 ] 301 D (G50

Jestimated value  ND: not detected  &: dissolved menal concentration
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c_ontinucd}

Table B-1. Detected Analytes and Concentrations

! Edquipment
Field Blank Blank
uffuent {erab)
ND ND{<1.00} ND(<1.00) ND (<1.00)
WD ND(<1.00) ND (<1.00)
o 200 283 | ND(00) »
D ND{(<1.00) ND (<1.00)
ND ND{<1.00} ND {<1.00)
ND <1.00] ND (<i,00) B
ND{<D,0200)

56 Dec 08 0700-0700

0700-0700

0700-0700

67 Deg 06 07000700

T-estimated valoe  ND: ot detected

d: dissolved metal concentration
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Table B-2. Wastewater Quality Field Measurements.

D WWIP B
e : o
I - Reagts Readings Comments
4-5 Dec 06/ Min ) 5.93 Continuous Mm 6.88 Continuous | Collected @ Mm.:. 6.99 Continuous
0700-0700 | Max.:6.80 readings Max: 741 - 7 dings 7:46 0800 hrs Max:7.18 readings
) Avg.: 649 Avg.:7.15 Avg.: 7.13 a4
5-6 Dec 06/ Collected @ | M 684 | (o irivous Collected @ | 1Mn:694 Continuous
0700-0700 712 1630 hrs Max.: 7.31 readings 705 1630 rs Max.: 7.1 readin
Avg.: 7.03 Avg.: 7.02 ES
6-7 Dec 06/ Continuous 23 Collected @ | .5 | Collected @ gg‘“{ 5351 Continuous
0700-0700 readings - 1 1000 ks - 1030 hurs ax.: 7. readings
4-5 Dec 06/ Continuous Mm 314 . Continuous Collectcd @ Mm -361 Continuous
0700-0700 readings Mzx.: 391 readings 335 0800 hrs Max.: 400 readings
) Avg.: 357 : Avg.: 377
5-6 Dec 06/ » Collected @ | pimwi333 Contimuous | . Collected @ | ppoine Continuous
0700-0700 ’ 1630 hrs Avg:375 readings 1630 hrs Avg.: 413 readings
6-7 Dec 06/ leim N 13 ; 659 Continuous 466 Collected @ 344 Collected @ §f:;( iggz Continuous
07000700 | M 28 readings 1000 brs 1030 brs Max.: readings
4-5 Dec 06/ 230 Collected @ | I 8091 continuons o1 Collected @ | pio 220 Continuous
0700-0700 0730 hrs Ave.- 84.4 readings 0800 hrs Avg.: 38.4 readings
5-6 Dec 06/ 109 Collected @ | o 707 Continuous % Collected @ | 1210 Continuous
0700-0700 1630 brs Ave.: 78.9 readings 1630 brs Avg.- 491 readings
6-7 Dec 06/ 055 Collected @ . Collected @ | g9 Collected @ | 922 Continuous
0700-0700 : 0800 hrs 1000 brs - 1030 brs e 41 readings
4-5 Dec 06/ Min.: 14.93 Continuous Min. R 13.54 Continuous Collected @ M_m 12.68 Continuous
ooy | Max: 1629 i Max.. 14.66 ontiuor 13.43 e Max.- 13.70 e
) Avg :15.76 reacing Avg.: 14.39 & A.Yg.: 13.34
5-6 Dec 06/ 1588 Collected @ | 1 1999 | Continuous o | Collected@ | MO0 Continuous
0700-0700 1630 hrs Ave: 14.66 readings 1630 hrs Avg.: 14.07 readings
p ' Min.: 13.98 :
6-7Dec 06/ | M™IGT | Contiuons 1450 Collected @ | 1,5, | Collected@ | pooi 1> Continuous
or00-0700 | B 827 readings 1000 hrs 1030 hrs v 1402 readings
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Table B-3. Chlorine Contact Chamber (CCC) Effluent Total Residual Chlorine Concentrations.

4 Dec 06 0.28 0.28 0.8 ,
5 Dec 06 0.68 0.68 0.1
6 Dec 06 028 0.33 0.21

S s SrEG P N

*Residual chlorine was mistakenly measured prior to dechlorination

B-7
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blooms, toxic phytoplankton, or excessive aquatic plants, are examples of various sources of
impairment. The following are examples of quantitative measures that a study may describe:
Total phosphorus, total nitrogen, chlorophyll-a, dissolved oxygen in the hypolimnion if
thermally stratified, pH, hardness, or other measures of existing conditions and potential
changes in any one of these parameters.

(b) Determine appropriate total phosphorus concentrations or other nutrient criteria to protect
characteristic lake uses. If the existing total phosphorus concentration is protective of
characteristic lake uses, then set criterla at existing total phosphorus concentration, If the
existing tota!l phospharus concentration is not protective of the existing characteristic lake
uses, then set criterla at a protective concentration. Proposals to adopt appropriate total
phosphorus criteria to protect characteristic uses must be developed by considering technical
information and stakeholder input as part of a public involvement process equivalent to the
Administrative Procedure Act (chapter 34.05 RCW).

(c) Determine if the proposed total phosphorus criteria necessary to protect characteristic
uses is achlevable. If the recommended criterion Is not achievable and if the characteristic
use the criterion is intended to protect Is not an existing use, then a higher criterion may be
proposed In conformance with 40 CFR part 131.10.

(4) The department will consider proposed lake-specific nuirient criteria during any water quality
standards rule making that follows development of a proposal. Adoption by rule formally
establishes the criteria for that lake.

(5) Prioritization and investigation of lakes by the department will be initlated by listing problem
lakes in a watershed needs assessment, and scheduled as part of the water quality program's
watershed approach to pollution control. This prioritization will apply to lakes identified as
warranting a criteria based on the results of a lake-specific study, to lakes warranting a lake-
specific study for establishing criterla, and to lakes requiring restoration and poliution control
measures due to excesdance of an established criterion.

The adoption of nutrlent criteria are generally not intended to apply to lakes or ponds with &
surface area smalier than five acres; or to ponds wholly contained on private property owned and
surrounded by a single landowner; and nutrlents do not drain or leach from these lakes or private
ponds to the detriment of other property owners or other water bodies; and do not impact
designated uses In the lake. However, if the landowher proposes critetia the department may
consider adoption.

(6) The depariment may not need to set & lake-specific criteria or f(lrther .invesﬁgate @ lake If
existing water quality conditions are naturally poorer (higher TP) than the action value and uses
have not been lost or degraded, per WAC 173-201A-260(1).

[Statutory Authorlty: Chaptere 90.48 and 80.54 RCW, 03-14-128 (Order 02-14}, § 173-201A-230, filed 7/1/03, effective 8/1/03.)

 173-2014-240
Toxle substances,

(1) Toxic substances shall not be introduced above natural background levels In waters of the
state which have the potential either singularly or cumulatively to adversely affect characteristic
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- water uses, cause acute or chronic toxicity to the most sensitive biota dependent upon those
waters, or adversely affect public health, as determined by the department.

(2) The department shall employ or require chemlbal testing, acute and chronid toxicity testing,
and biological assessments, as appropriate, to evaluate compliance with subsection (1) of this

section and to ensure that aquatic communities and the existing and characteristic beneficlal uses
of waters are being fully protected

(3) The following criterla, found in Table 240(3), shall be applied to all surface waters of the state
of Washington for the protection of aquatic life. The department may revise the following criteria
on a statewlds or water body-specific basis as needed {o protect aquatic life occurring in waters of
the state and to increase the technical accuracy of the criterla being applied. The department
shall formally adopt any appropriate revised criteria as part of this chapter in accordance with the
provisions established in chapter,34.05 RCW, the Administrative Procedure Act. The department
shall ensure there are early opportunities for public review and comment on proposals to develop
revised criteria. Values are pg/L for all substances except Ammonia and Chloride which are mg/L:

Table 240(3)
Toxlcs Substances Criterla
Freshwater Marine Water
___Substance Acute Chronic Acute Chronic
Aldrin/Dleldrin e 2.58 0.0018b 0.718 0.0018b
Ammonia (un-lonized NH3) hh fe g.d 0,233h,c 0.035h.d
Arsenic dd 360.0c 190.0d - 69.0c,il 36.0d,cc,i
Cadmium dd e id 42.0c 9.3d
Chlordane 248 0.0043b - 0.0%a 0.004b
Chioride (Dissolved) k 860.0h,c 230.0h,d - -
Chilorine (Total Residual) 48.0c 1. - 11.0d |- 13.0¢c ) 7.5d
Chiorpyrifos -~ 0.083c 0.041d 0.011c| - 0.0056d
Chromium (Hex) dd ) 15.0cLli 10.0d4| 1,100.0c,Lli 50.0d li
Chromium (T1l) gg ’ ‘M _nd - -
Copper dd ' 0,0 p,d 4. 8¢l 2.9d0
Cyanide ee 22.0¢ 5.2d 1.0c,mm d,mm
DDT (and metabollies) 1.1a - 000tbl . 043a 0.001b
Disldrin/Aldrin & : 2.58 0.0018h 0.71a 0.0019b
Endosulfan 0.228 . 0.056b 0.034z 0.0087b
Endrin 0.18a | 0.0023b 0.037a 0.0023b
Hepiachior 0.528 0.0038b 0.053a | 0.0036b
Hexachlorocyclohexane (Lindane) 2.0a 0.08b 0.16a -
Lead dd 0.6 ol 210.0¢,l 8.1d,}l
Mercury s ) 2.1¢ kidd 0.012d f 1.6c,li,dd 0.025d i
Nickel dd ic u,d 74.0c 0l §.2d,1
Parathion 0.065¢c 0.013d - -
Pentachlorophenol (PCPY W,C v 13.0¢ 7.9d
Polychlorinated Blphenyls (PCBs) 2.0b 0.014b 10.0b 0.030b
Selenium 20.0c H 5.0d.8 290c¢lldd | 71.0d,xMl,dd
Silver dd y,8 - 1.9ali -
Toxaphens 0.78c.z 0.0002d 0.21¢c,2 0.0002d
Zine dd - 88,c bb,d '90.0c,li 81.0d,1
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Notes to Table 240(3):

&. - Aninstantaneous concentration not to be exceeded at any fime.
b, A 24-hour average not to be excesded.
c. - A1-hour average concentratlon not to be exceeded more than once every three years on the
average.
d. A 4-day average concsniration notto be exceeded mora than once svery three years on the
average.
. Aldrin [s metabolically converted to Dieldrin. Therefore, the sum of the Aldrin and Dieldrin
concentrations are compared with the Dieldrin criterla.
f. Shall not exceed the numerical value |n {olal ammonia nifrogen (ma N/L) alven by:
For salmonids present: 0.27 * 39,
. 1 +10. -pH 1 +10p ~7.204
For salmonids absent: A1 + 58.4
14107841 g4 JQPR-T204
g.' Shall not exceed the numerical concentration calculated as follows:

Unionized ammonla concentration for waters where salmonid habitat is an existing or
deslignated uss:

0.80 + (FTYFPH)RATIO)
where:

RATIO = 13.5,7.7 spH< 9
RATIO = (20.25 x 1077#H) 4 (4 07 +oH)y. 65SpHS77
FT 14:16$ TS 30

FT = 100057 o< T< 15
FPH = 1;8spHsg9
FPH = (1+1o‘“4’”)+125 6.55pH 8.0

Total ammonla concentrations for waters where saimonid habitat is not an existing or
designated use and other fish early life stages dre absent:

(1.45 x 10%12825H)
Chronic = 0.0557 + 2487
criterion ( 4 b 477008 - pH 1 + QP - 7.688 )

where:; A = the greater of either T (temperature in degrees Celsius) or 7.

Applied as & thirty-day average concentration of {otel ammonia nlirogen (in mg N/
not to be exceeded more than once every three years on average. The highest four-

day average within the thirty-day perlod should not exceed 2.5 #imes the chronic
crlterion.

Total ammonia concentration for waters where salmonid habkat is not an existing or

deslgnated use and other flsh early life stages are present:
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(8)
Chronic 0.0557 2,487
criterion ( 1 4 107008-pH 4 {4 qQPH-7.888 )

where: B = the lower of elther 2. 85, or 1.45 x 10X 25T
T = temperature in degrees Celsius.

Applied es a thirty-day average concentration of total ammonia nitrogen (in mg N/L)
not to be excesded more than once every three vears on the average. The highest

four-day average within the thirty-day perlod should not exceed 2.5 imes the chronic
criterion.

" Measured In milligrams .pér liter vather than micrograms per liter.

< (0.944)(6(1..128{In(hardness)]-3.828)) at hardness =100. Conversion factor (CF) of 0.844 Is
hardness dependent. CF [s calculated for other hardnesses as follows: CF = 1.136672 - [(In
hardness)(0.041 838)].

= (0.808)(e(0.7852[In(hardness)j-3. 490)) at hardness =100. Converslons factor (CF) of 0,808 s
hardness dependent. CF Is calculated for other herdnesses as follows: CF = 1.101672 - {(in
hardness)(ﬂ 041838)}.

Criterlon based on dissolved chlorlde in assoclation with sodium. This criterion probably will not be

adequately protective when the chioride is assoclated with potassium, calcium, or magnesium,
rather than sodlum.

Salinity dependent effects, At low salinity the 1-hour a\'/érage may not be sufficiently protecive.

<(0 316)&‘0‘8’"0[ in(hardnass)] 3.606)

< (0.860)e(® 190/ Infrardness)] 1.661)

< (0.960)(g® 8422 Inhardnoee) - 1.404)y

< (0.960)(9(0‘35‘5[ In{nardness)] - 1.455))

< (0.784 (g 278! Intherdnassli - 1480y o4 hardness = 100. Conversion factor (CF) of 0.791 Is hardness
dependent CF I calculated for other hardnesses as follows: CF 1.46203 - [(in
hardness}{0.145712)).

5 (0.701)(g 27 nthardnem] - 4708 o4 1 ardness = 100, Conversion factor (GF) of 0.791 is hardness
dependent. CF le caloulated for other hardnesses as follows: CF = 146203 - [(in
hardness)(0.145712)], 4

If the four-day average chronlc concentration ls excaeded more than once in a three-year period,
the edible portion of the consumed species should be analyzed. Sald edible tissue concentrations
shali not be allowed o exceed 1.0 mglkg of methylmercury.

5 (0.098)(g" 2460l nfhartineuz] 3.3612))

4 (0.997)(3@-8480{ In{hardneas)] 1:1048))
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< e[‘( 00B{pH) - 8.260]

< e[1 008(pH) « 4.830]

The status of the fish community should be monitored whenaver the concentration of selenium
exceeds 5.0 ug/ | in salt water.

& (0_85)(6(1.72[In(hardnssa)] . 6.52))

Channel Catfish may be more acutely sensitive.

-ad.

< (0.078)(el08473nherdnens)] 0 8604

bh.

s (O n966 )(6(0.8473(1n(hardms)l 0r7614])

ce.

Nonlethal effects {growth, C~14 uptake, and chisrophyll production) to diatoms (Thalasslosira
asstivalis and Skeletonema costatum) which are common to Washington's waters have been
noted at levels below the established criterla. The importance of these effscts to the diatom
populations and the aquatic system Is sufficiently in question to persuade the state to adopt the
USEPA Natlonal Criteria value (36 pg/L) as the state threshold criterla, howaver, wherever

practical the ambient concentrations should not be allowed to exceed a chronic marine
concentration of 21 pg/L.

dd.

These ambient criteria In the table are for the dissolved fraction. The cyanide criteria are based on
the weak acid dissociable method. The metals criterla may not be used fo calculate total
recoverable effluent limits unless the seasonal partitioning of the dissolved to total metals in the
ambient water are known. When this information Is absent, these metals criteria shall be applied
as fotal recoverable values, determined by back-calcufation, using the conversion factors
incorporated in the criterion equations. Metals criterla may be adjusted on a slte-specific basis
when data are made avallable to the department clearly demadnstrating the effective use of the
weter effects ratio approach established by USEFA, as generally guided by the procedures In
USEPA Water Quality Standards Handbook, December 1983, es supplemented or replaced by
USEPA or ecology. information which Is used to develop effiuent fimits based on applying metais
partiloning studies or the water effects ratlc approach shell be identifled in the permit fact sheet
developed pursuant to WAG 173-220-060 or 173-226-110, as appropriate, and shall be made
avallable for the public comment period required pursuant to WAC 173-220-080 or 173-226-

130(3), as appropriate. Ecology has developed supplemental guldance for conducting water effect
rallo studles.

ee.

The criteria for tyanide Is based on the weak acid dissoclable method in the 17th Ed. Standard

Methods for the Examination of Water and Wastewater, 4500-CN [, and as revised (see fooinote
dd, above).

These criteria are based on the total-recoverable fraction of the metal.

gg.

Where methods to measure trivalent chromium are unavailable, these criteria are to be
represented by fotal-recoverable chromium. v

h.

The listed fresh water criteria are based on unionized or tofal ammonia concentrations, while
those for marine watet are bassed on total ammonia concentrations. Tables for the conversion of
total ammonia to un-lonized ammonie for freshwater can be found in the USEPA's Quallly Criteria
for Water, 1986. Criterlé concentrations based on total ammonia for marine water can be found in

USEPA Ambient Water Quality Criterla for Ammonia (Saltwater)-1889, EPA440/5-88-004, April
1989,
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. The conversion factor used to calculate the dissolved metal concentration was 0.982.
ﬁ* The conversion factor used to calculate the dissolved metal concentration was 0.962.
kk.  The conversion factor used to calculate the dissolved metal concentration was 0.85.
i Marine conversion factars (CF) which were used for calculating dissolved metals concentrations
are given below. Converslon factors are applicable to both acuie and chronic criteria for all metals
" except mercury. The CF for mercury was applied fo the acute criterion only and is not applicable
to the chronic criterion, Conversion factors are already Incorporated into the criteria In the table.
Dissolved criterion = criterlon x CF
Metal CF
Arsenic 1.000
Cadmium 0.994
. Chromium (V1) { 0.983
Copper 0.83
Lead ' 0.951
Mercury 0.85
Nickel 0.990
Selenium -10.998
Siiver 0.85
Zinc 0.946
MM, The cyanide criteria are: 2.8ug/l chronic and 9. 1pg/l acute and are applicable only to waters which
are east of a line from Point Roberts to Lawrence Point, to Green Polnt to Deception Pass; and
south from Deception Pass and of a line from Partridge Point to Polnt Wilson. The chronle criterion
_applicable to the remainder of the marine waters Is | pgit..

{4) USEPA Quality Criteria for Watér, 19886, as revised, shall be used in the use and interpretation of
the values listed In subsection (3) of this section.

(5) Concentrations of toxic, and other substances with toxic propensities not listed In subsection (3)
of this section shall bs determined in consideration of USEPA Quality Criterie for Water, 1986, and
as revised, and other relevant information as appropriate. Human health-based water quality criteria
used by the state are contained in 40 CFR 131.36 (known as the National Toxice Rule).

(8) Risk-based criteria for carcinogenic substances shall be selected such that the upper-bound
excess cancer risk is less than or equal fo one In one million.

gBtatutary Authorlty: Chapiare 80,48 and 80,64 ROW, 03-14-120 (Order 02-14), amendad and recodified as § 173-201A-240, filed 7/1/03, effactive
/4103, Statutory Authorlly: Chepter 90.48 RCW and 40 CFR 131, 87-23-084 (Ordar 84-16), § 173-201A-040, filed 11/18/87, effective 12/18/87.
Btatutory Authority: Chapler 80.48 RCW, 82-24-037 (Order 82-29), § 173-201A-040, fllad 19/26/82, effective 12/26/02.]

Notes:

Reviser's note: The brackeis and enclosed material In the text of the above section occurred In the copy filed by the agency.
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473-201A-250
Radioactive substances.

(1) Deleterious concenfrations of radioactive maierials for all classes shall be as determined by
the lowest practicable concentration attainable and In no case shall exceed:

(a) 1/12.5 of the values listed in WAC 246-221-290 (Column 2, Table I, sffluent’
concentrations, rules and regulations for radiation protection); or

{b) USEPA Drinking Water Regulations for radionuclides, as published in the Federal
Register of July 8, 1976, or subsequent revisions thereto.

(2) Nothing in this chapter shall be interpreted to be applicable to those aspects of governmental
regulation of radioactive waters which have been presmpted from state regulation by the Atomic
Energy Act of 1954, as amended, as Interpreted by the United States Supreme Court in the
cases of Northem States Power Co. v, Minnesota 405 U.S. 1035 (1972) and Train v. Colorado

Public Interest Research Group, 426 U.S. 1 (1676).

{Statutory Aulhorﬂy Chapters 80.48 and 50.54 RCW, 08-14-120 (Ordar 02-14), recodified as § 173-201A-250, flied 7/1/03, effactive B/1/03.
Statutory Authorlty: Chapter 8048 RCW and 40 CFR 131, 87-23-084 (Ordsr 84-10), § 173-201A-050, filed 11/18/07, affeciive 12/10/7.
Statutory Authorlty: Chapter 80.48 RCW., £2-24-037 (Order 82-20), § 173-201A-050, flled 11/25/92, effeclive 12/26/82.]

173-201A-260 _ .
Natural conditions and other water quality criteria and applications.

(1) Natural and liveversible human conditions.

(a) ltis recognized that portions of many water bodies cannot mee't the assigned criteria due
to the natural conditions of the water body. When a water body does not meet its assigned

criteria due to natural climatic or landscape attributes, the natural conditions constitute the
water quality criteria.

{b) When a water body does not meet ite assigned criteria due to human structural changes
that cannot be effectively remedled (as determined consistent with the federai regulations at
40 CFR 131.10), then alternative estimates of the attainable water quality conditions, plus
any further allowances for human effects specified in this chapter for when natural conditions

exceed the criteria, may be used to establish an slternative crltena for the water body (see
WAC 173-201A-440).

(2) Toxics and aesthetles criteria. The following narrative criterla apply fo all existing and
designated uses for fresh and marine water:

{a) Toxic, radloactive, or deleterious material concentrations must be below those which have
the potential, sither singularly or cumulatively, to adversely affect characteristic water uses,
cause acute or chronic conditions fo the most senslitive biota dependent upon those waters,

or adversely affect public health (see WAC 173-201A-240, toxic substances, and 173-201A-
250, radioactive substances).
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' {b) Assthetic values must not be impalred by the presence of materials or their effects,
excluding those of natural orlgin, which offend the senses of sight, smell, touch, or taste (see

WAC 173-201A-230 for guidance on establishing lake nutrient standards to protect
aesthetics).

(3) Procedures for applying water quality criterla. in applying the appropriate water quality
criteria for a water, the department will use the following procedurs:

(8) The department will establish water quality requirements for water bodies, in addition to ‘
those specifically listed in this chapter, on a case-specific basis where determined necessary
to provide full support for designated and existing uses.

(b) Upstream actlons must be conductad in manners that meet downstream water body
criteria. Except where and tothe extent described otherwise In this chapter, the criteria
associated with the most upstream uses designated for a water body are to be applied to
headwaters to protect nonflsh aquatic species and the designated downstream uses.

(c) Where multiple criteria for the same water quality parameter are assigned fo a water body
to protect differant uses, the most stringent criterion for each parameter is to be applied,

(d) At the boundary between water bodies protected for differerit uses, the more stringeht
critaria apply. . ‘ :

(8) In-brackish waters of es‘iuaries, where different criteria for the same use occurs for fresh
and marine waters, the decision to use the fresh water or the marine water criteria must be

selected and applied on the basis of vertically averaged daily maximum salinity, referred to
below as "salinity.”

(i) The fresh water criteria must be applied at any point where ninety-five percent of the
salinity values are less than or equal to one part per thousand, except that the fresh water
criteria for bacteria applies when the salinity Is iess than ten parts per thousand.

(ii) The marine water criteria must epply at all other locations where the salinity values are
greater than one part per thousand, except that the marine criteria for bacteria applies
vwhen the salinily is ten parts per thousand or greater,

{f) Numerlc criteria established in this chapter are not intended for application to human
created waters managed primarlly for the removal or containment of pollution. This special

provision also includes private farm ponds created from upland sites that did not incorporate
nafural water bodies.

(iY Waters covered under this provision must be managed so that
(A) They do not create unreasonable risks to human health or uses of the water.

(B) Discharges from these systems meet down gradient surface and ground water
quality standards.
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(i) This provision does not apply to waterways designed and managed primarily fo

convey or transport water from one location to another, rather than to remove poliution en
route.

(g) When applying the numeric criteria established In this chapter, thé department will give
consideration to the precision and accuracy of the sampling and analytical methods used, as
well as the existing conditions at the time.

(h} The analytical testing methods for these numeric criterla must be in accordance with the
"Guidelines Establishing Test Procedures for the Analysis of Pollutants" (40 CFR Part 136) or
superseding methads published. The department may also approve other methods followmg
consultation with adjacent states and with the approval of the USEPA.

() The primary means for protecting water quality in wetlands s through implementing the
antidegradation procedures described in Part Il of this chapter.

(i) In addition to designated uses, wetlands may have existing beneficial uses that are to

be protected that include ground water exchange, shoreline stabllization, and storm water
attenuation.

{il) Water quality in wetlands is maintained and protected by maintaining the hydrologic
conditions, hydrophytic vegetation, and substrate characteristics necessary to support .
existing and designated uses,

(1) Wetlands must be delineated using the Washington State Wellands Identification and
Delineation Manual, in accordance with WAC 173-22-035.

[Statutory Authority: Chaptars 90.48 and 80.54 ROW, 03-14-126 (Order 02-14), § 173-201A-260, fiied 7/1/03, effective 8/1/03.}
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SLUDGE SAMPLING RESULTS AND EVALUATION
WWTP PERFORMANCE EVALUATION
29 NOVEMBER - 7 DECEMBER 2006 '
SOLO POINT WASTEWATER TREATMENT PLANT
FORT LEWIS, WASHINGTON

1. Sludge Data. A summary of detected parameters and their concentrations in sludge samples
is provided in Table D-1. :

- a Metals concentrations were eonsistent with concentrations detected in Solo Point biosolids
samples ana]yzed by Anatek Labs, Inc. in July 2003, April 2005, and June 2005. Metals

concentrations in digested sludge samples were below the ceiling concentratxon limits (of WAC
173-308-160) for biosolids applied to land.

b. TPH concentrations were consistent with concentrations detected in biosolids samples
analyzed by Anatek Labs, Inc. in July, August and September 2006. TPH was detected in
digested sludge samples at concentrations of 26,000 mg/kg (estimated) and 16,500 mg/kg of total
solids. Lube oil range TPH was detected in samples collected by Fort Lewis from Fort Lewis
composted biosolid piles on 31 July 2006 and analyzed by Anatek Labs, Inc.; concentrations
ranged from 270 to 2390 mg/kg. The TPH data suggest that some heavier components of TPH
persist through the anaerobic digestion and composting processes.

c. Total solids and total volatile solids concentrations in thickener sludge and secondary

digester sludge were virtually the same as the averages calculated with 2006 Solo Point WWTP
data (see Table F-4).

2. Evaluation of Sludge Thickness and Volatile Solids Reduction Data.

a. Approximately 16,000 gpd of thickened sludge was pumped from the thickener to the
primary digester. The thickener produced sludge with a total solids concentration of ~3.2
percent with a total volatile solids component of 83 percent, based on 2006 WWTP data.

b. Typical unthickened and thickened primary sludges have solids concentrations of 2-6
percent and 5-10 percent, respectively. No data was available on the percent solids in the
WWTP primary sludge (unthickened); however, it is evident from the low percent solids (3.2
percent) of the thickened primary sludge that unthickened primary sludge was “thin,” probably

about 1 percent or less. A thin sludge may needlessly overburden downstream sludge handling
processes.

c. It should be noted that primary sludge, secondary sludge, and “dilution water” pumps
were operated continuously and at constant rates, resulting in excessive flow (estimated at ~1.54
mgd) to the sludge thickener and excessive thickener supernatant return flow to the head of the
WWTP. At the estimated flow rate of 1.54 mgd (see Table 3) the thickener has a surface
overflow rate of 969 gal/‘ft2 day, which exceeds the recommended maximum hydraulic overflow
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rate range (380 to 760 gal/ft*-day) (Metcalf and Eddy 2003). This volume (~1.54 mgd) is
returned to the primary clarifier influent as supernatant.

d. Sludge was digested in a two-stage anaerobic process consisting of up to two mixed,
heated primary digesters followed by one unheated secondary digester. Only one primary
digester was in service at the time of sampling. The other digester was out of service for
cleaning and maintenance. Approximately 16,000 gal/day of raw sludge was pumped to the
460,000 gallon primary digester. The primary digester prowded approximately 29 days of
resxdence time. In 2006, the prlmary digester was heated to a minimum temperature of 35 'C (95
"F). When in service, the other primary digester (800,000 gallons) would provide 50 days of
residence time. The secondary digester (460,000 galg) provided ..pnrovxmatelv 29 days of
residence time. In 2006, the secondary digester temperature was a minimum of 29 C
Supernatant (estimated at ~16,000 ' gal/day by WWTP personnel) from the secondary digester
was returned by gravity to the primary clarifier influent. The digesters produced biosolids with a
total solids concentration of 4,7 percent with a total volatile solids component of 67 percent,
based on 2006 Solo Point WWTP data. On average, the Solo Point digesters reduced volatile

solids by about 37 percent. Digesters are typically designed to reduce volatile solids by 38 - 50.
percent.

e. The Fort Lewis WWTP has the ability to produce biosolids that can meet the Class B
biosolids criteria of WAC 173-308. The combination of residence time and temperature (35 C)
in the primary digester meets the Class B biosolids pathogen reduction requirements of WAC
173-308-170, which requires values for the mean cell residence time and temperature to be
between fifteen days at 35 to 55 C and sixty days at 20 'C. The vector attraction requirements

may be met by incorporating the biosolids into the soil durmg land application or by one of the
six methods described in WAC 173-308-180. :

f. Controlling sludge pumping based on primary and secondary clarifier sludge solids
concentrations would result in lower hydraulic load on the thickener and primary clarifier (i.e.,
lower return volumes) and lower dilution water volumes. This would likely result in: improved
primary clarifier performance, thicker primary sludge, lower sludge volumes sent to digesters,

- lower digester supernatant volumes, improved digester removal of volatile solids, increased gas
production, decreased heating requirements, and higher quality biosolids drawn to drying beds.
Sludge pumping control would require the intermittent pumping of sludge and may require
intermittent operation of primary clarifier sludge collectors. The process goal would be to find a

blanket or sludge hopper level that provides a thick sludge without overloading collectors or
allowing decomposition of the-settled sludge.

g. The quantity of sludge to be removed from the primary clarifier can be estimated with the
influent and effluent total suspended solids (from Appendix D, Table D-2, page D-5), the
percentage of dry solids in the primary sludge and the wastewater flow:

Dry solids removed (lbs) =

(influent-effluent TSS, mg/L)X(Wastewater flow, mgd)X(8.34 1b/gal)
= (6462 — 1827 mg/L) X ~3 mgd X 8.34 Ibs/gal = 4635 lbs

D-3
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Wet sludge removed, gal/day = [dry solids removed, bs/day X (100/dry solids in
sludge,%)1/8.34 Ibs/gal

Assume dry solids in-sludge = 1%

4635 lbs X 100/11/8.34

= 55,576 gallons

The actual studge pumping volume is estimated at ~420,000 gal/day.

D-4




Table D-1. Solo Point WWTP Sludge Data.

Report No. 32-EE-05Y1-07, 29 November — 7 December 2006

B T Studge
‘Analyte © from
L : - Drying Bed:
- Total Solids (%): 14.9
6-Dec-06 49
6-Dec-06 orab 9100.0 ND (<3300) ND (<3200) 2500
6-Dec-06 grab 93007 2200071 26000J 14000
6-Dec-06 7200.0 13000 15000
6-Dec-06 grab 3.6 ND (<3.7) i 5.3 5.4
6-Dec-06 grab 4.7 4.8 6.9 6.8
6-Dec-06 grab . 27 260 34 37
6-Dec-06 grab 570 490.0 780 670
6-Dec-06 grab 7900 6900.0 11000 15000
6-Dec-06 grab 38 36.0 61 73
6-Dec-06 grab 1.5 2.3 . 3.7 2.6
6-Dec-06 grab ND (<34) ND (<47) ND (<19) 14
6-Dec-06 grab 12 11.0 21 24
6-Dec-06 grab 8.1 <9.3 9 7.7
, 6-Dec-06 grab 14 14.0 11 8.4
Zine 6-Dec-06 grab 1100.0 930.0 1500 1300

I: Estimated value  ND: not detected

D-5
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APPENDIX E ‘ :
WWTP PROCESS DATA SUMMARY v E—
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1
Table E-1, WWTP Process Data ~ WWTP Removal Efficiencies.
Arniyie sty
BOD 45 Dec 06 5 155377 A
(mgl) 5.6 Deo 06 FC Data dircerded due to unsatis{acta)
6-15os 06 FC i . Duts discarded dus to unsatisfa
4.5 Deo 06 FC 3ib 110338
88 5€Dea 06 FC 71y 301041
(mg/i} 67 Dao 06 ¥C 204 4406.52
Avorege 730654
g 4.5 Deo 06 FC 450 35
Ammonia 36 Dec 06 FC 5118)
(ma/L) 67 Dea 06 FC 361.67
vemgs 371,64
- 4-5 Des 06 C ND(<0.050) 4 |
. Nitmta/Hitrite 5.6 Des 06 FC ND(<0.050) {
o (mghly 67 Des 06 FC ND{<0.050) X
Aversgs _HD(0050) 03
4.5 Dec 05 FC ) 592.56
TN 576 Dec 06 FC 37 75811
(mg/L) 6-7 Dec 06 ¥C 35 84242
Aversge - 35 73136
: K 4-5 Dea 06 FC 361 73,76,
" Toted A 5.6 Dec 06 FC 42 8617
(gl [ 67 DecGt FC 3.8 103.68
: Aversge L4 8787 ]
A B 45 Dec 06 greb ) 45 419,00 ND (<5303 45
. Grease and Ot 56 Dea 06 oot 778 ¥ 139,32 ND(<3 00) 46
T (mpl) 6-7 Dec 08 b 633 55 136,73 ND{<5.10) .55
e Average 12 50 34188 - .56
: L o o v 2
AR -Dee06 b 15000 45 306,50 650 43
FPH-Diaset Raage -DecD6 areh 12000 24620 830 A6
. ppb) . -Dag-06 praks 1RGO0 38881 4000 55
X Average 15060 31383 250 1]
4 Dec-b gl 11000 334. 1600 4
3 Des-0 o) 72007 147, 1600 4
6-Deo06 Pro 110087 7. 6900 58
Aversge 11000 203.36 1.50
e : . L = it et i
4-Deg-06 gret 180 45 a2 ND(<4R} A3
5-Dec-06 prek 140 46 ¥ ND(<4¥) ‘246
5-Dec-06 gral 1507 55 ND(<A8) K1) |
Ayemge T R SN RN S - NS N 30
45 Dec 06 FC 208 45 4.250 -343 45
56 Dec 06 FC 201 46 3370 253 46
€7 e 06 FC 547 59 11816 246 55
Avemge .0 50 345 - - 31.50
45 Do 06 FC
5.6 Dec 06 FC
5.7 Dec 06 FC
A
FC
56 Deo 06 FC
67 Deg bE FC [
_Aversps k
4.3 Doz 6 FC 165
5.6 Dsc 06 FC 181
67 Dag 06 FC 1835
Averige 18
S Dec 06 C 1.50
5-§ Doo 06 i ND(<3.00)
-7 Doo 06 9 138
Avsmge 3
-3 Duo 06 FC 43,
[ 5EDec 06 FC LTS i
-7 Dzc 06 FC 8. ;
Averge 59
25 Det 06 FC 0,362
] FC 0.337
¥C [EED)
- &
TC 1,38
FC .32 i
FC i (<5.00;
i
e 4T
FC B3 5
FC 74 X
& *
¥C MD<0. 306} 45 002 HD{x0.250 A
ury: [ M (<0,200) 46 601 D200} &
[0y 3) FC 6.397 3¢ 006 NDH(0.200) 3
: Aversge [ ) 664 750
44 Dog 06 FC 134 45 253 SE 45
o 56 Disc DG FC [N 5 238 EX 4
gty -1 Doz 06 FC 333 2.59 503 i0. X
s Avange 13 36 338 X1
T i Dec 06 FE 113 43 ¥ 345 4
Mickel 56 Dac 06 FC [X5) 46 . 164 A6
(up/L) 67 Liee 06 Fe 656 55 A W (<3 06 55
i Avemge € 56 17 .50
. -3 Dec 06 FC HDi{<1.00} 4 810 WD (%1,601 i
luni 36 Das 16 FC HD{<1.003 4 X1E) ND(=LOG
QuafL) 6.7 Deo D6 EC Wh(<2.00) 3 613 ND(<1.00}
Average 353 X 014
4 Deo 06 FC ND{<1.60 s 810 ND{<L00) 4
Silver 3.5 Dos 06 FC FI(<{.00) X 610 NE(<1.00) A
(L) 6.7 Do 06 ¥C ND(<} 00} ¥ i1 <100} 3
Avemspe WD 30 01 5
4-5 Dae 06 FC .08 .45 . 4.87 45
Zing 3.6 Dac 06 FC 0.09% 46 g 0,075, X
(mg/L) 6.7 Deo 06 FC D135 58 < o1z 35
: Aversge [ 50 7 50

FC: 24+ huur flow composite coliscted fmm nppmxxmm:ly 0700 ~ 0700 hrs

a: Rem i ¢fficiency and mass remo 1 with ¥ the method reporting limit for ND results,

b A review of headworks TSS mass inputs and outputs (assuming 0% or more influent TSS removal in preliminary treatment) sujzgests that the first and second day WWTP
influent sample results for TSS appear to be crroncously low. The analysis suggests that day { and 2 influent TSS concentrations should be 2201 mp/L and 2163 mg/L.
respectively: thus the data suggests that day 3 data best represents the TSS removal efficiency (~87%) of the WWTP. Prablems were noted during day 1 of sampling essociated

with rags clogging the sample mntake strainer, which may have impacted WWTD influent sample quality, Therefore, the WWTP TSS removal efficiency will be reported as 2 80.2
percent.
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Table E-1. WWTP Procese Data - WWTP Removal Efficiencies (continued).

SIEEHs

(>>>>‘i§>>

0760-6700 5 )
0760-0700 5 346 Y 6. ;
07066760 i 259 0,336 ND FET] 6.000 NA
A
700-0700 . 0.1 43 510 WD s 660 HA
7600700 [X1] A€ 008 D 46 600 NA
760-G700 WD 39 600 NG 5% 000 HA
o P NI s oS S T e Nﬂ Ag
0766-6700 1] 45 012 N 45 000 A
3700-6706 e 45 ¥}5) ) a5 000 A
07006700 s X7} 108 ND 5 000 N
T et N AT TR s 22
07600780 3 AS 6i1 NG 245 A
07060700 2 A6 041 ND 346 A
07000700 i 55 533 D 259 A
676060760 A 45 0.008 5] ¥
G700-0700 3 A€ 0.512 ND 45
0706-0°700, 4 ) 6.005 NE 7]
"0700-0700 o Yo 085 ) 243
0766-0700 7 46 o344 WD 248
G7Dn-0700 7 38 151 HD 3.5
or00-0700 io 245 13 245
EDe i ) ic T4 7 T4E
67 Dec 06 0760-0700 ic 758 7 pET]
Al
-3 Dec 0t iG6-0700 745, ND 45
7006700, 246 ND .46
600700 ) REr 55
$706-6700 5 520 .1
0705-070G ) 103 Np
0706-0760 39 108 R
0700-0760 Bt
0700-0700 BT
07600960 R
0700-0700 ND.
7606760 )
7600760 |5

BI08-0760

BI60-C700

LA

07550790 Zy
A He
700-G740, G804 45 507 No 45 Gl ND 7y
7800700 0,52 A8, i KD 3 000 D A
700-0700 651 35 it HD 35 0G0 ND A
NE 2

106-07 NE 4 G, N 45 X ND

G700-6760 0.0577 4 o0t i) 48 000 H

G708.0700 NG 5 000 ) £ 003 D N

Aversge ) NE 7y
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Table E-2. WWTP Unit Process Data.

.. Removs! .
Anzlyie Dats Prim €
. Mass
. . {Wrelday
45 Dec 06| 6706-0700 2029 87
. BOD { 5.6 Dao 06| 0700-0700
(mg/Ly 67 Dec 06| _0700-0700
hvemge | X 216825 13847
4.5 Doc 06| 0700-0700 [YGEN 738706 318745 | 42008 | 3987 . | -31963 |
3.6 Dac 06 | _0700-0700 2010, 733530 3672.94 3683, 823 ~163566
67 Dea 06 | G700-0700 4406, €131.07 3608.72 015, 418 1RBA17
Avemge | E 338838 | 3506 701511 339870 | 5996 T TR ST
45 Dee 06 | 0700-0700 53 34
56 Dec 06| 0700.0700 12 54
6.7 Dge 06| 0700-0700 5] 34
Avenmge 54 5500 001E 5307 Sii64 764,35 76635 06 336
4-5Dec 06 | 07000700 13
S8 Dec 06 | 07000760 18
6-7 Dec 06| _0700-0700 1% X
Aversge 5 61 0616, 5.01 651 5597 713625 11104
43 Dec 06 | 0700-6700 16 .
5.6 Deo 06| _0700-6700 5
6-7Dec 06 | 0700-G700 21
Avemge 11060 146,78 73138 307
£5Dss 06 1 0760-0700 458 ¥
5.6 Den 06 | 0700-0700 6.11 1.54 78.47
6-7 Dag 06| 0700-0700 .15 TE 7899
Avemge 1.5 72.52 196.0 Y 2642 E7.87 55,70 58,94 18687 285 )
s T e =T e St e bl 0800 A 2L ]
56 Des 06 ek ND(<3.00) 3%
67 Deo 06 b ND(<5.00) '
Averags 3120 G015 4163 24186 3374 315,62 336 BELYT)
= e A b . L : 2L L
reb 7400
ok 4100
Erab 3000
WD{<80,000) G016 531 31343 85383 | &idz 38145 -i610 T
e 73001
Py 3
P 36007
i Go15 $71.07 PIED] 31436 S1260 33630
07000700 532
67000700 907
4°700.0700 964
318
0706-0760 05
0700-0700 - 32
07005700 <3603
5 544 6516 GoiE 5.047 0.027 0,08 53
|_0700:0700 | :
0760-0700 K X
0700-0700 K X
I, 6.0 i3 G516 5.620 G011 6,033 408 715 6615
07000768 i& 231,185 .
G700-0700 30,3 X 260725
0700-0700 312 r 372.284
N S— T — - 234731 L] X V0 W T ST WCETTEC N Y OO N LI
0700-0700_| _ND(<2.00) 613
67600700 | WD(<2,00 519
0700-0700. 305 026
o17 375 0618 5,040 G643 G091 G667 B0 €ic 0517
0700-0700 488 637
6760-0700 763 980
57000700 78.8 812
872 12000 1338 35535 3474 330 ES G108
61000700 0,488 268
07600760 6718 ¥¥7)
6700-8706 0.757 E 713 ]
44 715 G8iE (LRI 786 J7ERE 35.41E EERY) ST 3650
97000700 91 X 02
| &700.0760 az K 04
BT06-0700 X 34 Xk} "
54 033 616 iy 5035 5,263 6.147 %11 ol 550
07068700 %5 0897
“[Hitearee £ 75,806
€7 Deo 06| 5700-0700 46 E 77632
Aveasgs - 74878 713 G016 %554 116065 | 187665 84,474 200,54 P prTY]
[ 4-5Dece | 07060760 | ND(<0.20] 00
8 Dec 06| 07000700 | ND(<0,20) o
7 Dec 06| 0700-0700 | ND(<D,20) .65
ey % 5
Avarmge et - ofit g 501 [X50) TN 0.005 [X]] %) ooy |
-3 Das 06| B706-9700 503 103
56 Dec 6 | 57000700 12 144
T ree 06| 07059700 4.7 54 B2
Avemge 245 3090 G616 G041 GA%E [XE7) 6,85 B3l 351 (X7
53Dee 06 | 07660700 561 - 072
S Dec 06| 0700:0760 386 i 9051
(h &7 Dee 06 | 0700:0760 348 . 0044
: ST — TN WY MO TS YT O MY N W S O Y O
T S Dec 6 | 07000700 <100} G0
Je sl £ Do e | 07000700 | MD(<1.00} 505
Gl T Diee 06| 67060700 | ND{<2,60) 013 - .
Average N _ 3 805 I TH] LK YT NCTE] G014 TO40_ MTH 308 TN YT
4-3Dec0s | 0700-0700 | ND(=1.00 - 00
Bitver 3EDeu 08 | 07000700 | ND(<100] 3% 802
{uplld &7 Dep 06| 07008700 | NDE<).00) 54 006 -
o Aversge L. 54 “EO0E 3T0 D018 B.604 [XI G039 [} i35, GIE
B 43 Deal | 0700-0700 G012 k1) 3 -
. Zine 55 Dpc 6 G700-0700 .16 34 Ny
Gingily 6-7Dpe 06| 07000700 6,178 34 186
Avemmgy 54 563 FEN] 0016 3563 ERY 7880 (XTI [ [x] (%313
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.
4.5 29,87 357
5-6 Dec 05 Dats disearded due 1o unsstisfactory Ikborsio:
67 Dec 06 Dt discarded due o lsbarasry QASQC findings
Avsmge i
45 Dee 06 00-0700 238 7587.06 B0 kil 138057 $306.50
5.6 Dea 06 7000700 730 7339.20 79 38 1357.40 4981 KO
6-7 Dec 06 700-0700 178 613107 1 L 130286 402815
Aversge EIYCAT) X7 280,38 473883
4-3 Dec 08 7000700 21 69681 56535 (3342
56 Dec 06 7660700 23 767,28 36657 31
6.7 Dio 06 7000700 4 26,66 74315
Avern) 764.25 62485
4.5 Dec 06 : ] %) 4336 ] 1963
56 Do 06 7000700 3.8 116.76 ) 43.33
6-7 Deo 06 CTO0-0700 4 13778 4.1 2579
Averge 9557 LT -
45 Deo 06 RYIRVIR] 33 T058.13 77 80144
5-6 Deg 66 G700-0700 5 1267.68 30 #9537
€7 Duo 06 07006700 35 134332 3z 98555
Avempe N T ey T £9508
1ZDec 08 0700-0760 .17 205,32 4.3 27.96
56 Deg B 0700-0700 (1] 10850 49 46.27
67 Dec 0 0700-0700 625 213,28 469 45,
Average. [ERT]
4-5 Doc 06 eab 6 65,19 iz
5.6 Dng 06 grab 733 44,53 06
6-7Des D6 greb 6.36 23,95 (<3 00)
4-Dee06 P 3000 1763.66 6300
5-Dec-06 s 4000 5800
6:Dec 06 P 3000 4500
. fvompe - g
-Deo-06 270007 : 64005
-Dee-06 11000 . 3700)
-Dez-06 130007 ¥ X 1700)
Avery, 4.04 1.07
-5 Dee 08 7] 3,98 591 047
6 Dec 06 07000700 1,46 4.00 706 0414
7 Dse 06 07000700 136 €13 46 844 6318
4.04 46713
59 0.050 4 57
4.00 0.058 17 .58
N§ ND(<2.00) 71
S e S22 00 Lo 2l Lol
5 Dec 06 47000700, X R 033 ND{<1.00 .57 10 604
5.6 Dac 06 €700-0700 ND(<2.00) 60 .63 (<200 58 10, 000 |
5.7 Dee 06 GT00.0700 139 NEl 048 MI(<1.00) 71 67 g%_»,
Ave 104 0.03% 3,62 345 0.0
-5 Dae G5 07450700 30 399 63,532 17, kil 23 .73
6 Deg 06 07005700 305 4.00 §97.224 18. 3,98 31, 1142
T Beo 86 | 0700-0700 Zia NE] 726773 iE 71 0! AT
Avarage B 404 96810 361 31 31,150
-5 Des 06 07000700 N1 09, 030 ND{<2.60) 57 67 060
£ Deo 06 07008700 63 40 OB ND(<Z.60) -SE 664 058
67 Dea 06 GTDOLT00 X7 13 057 NB(<2.50) X 6H. 066
Average . gg 0,092 3,62 57, 8,062
z o R ey R
-8 Deo 06 7000700 100 59 336 481 57 56. 875
-6 Dec 05 0706-0700 11 00, .T3E 53 58 57 153
7 Dea 06 0700-0700 08 43 720 551 K31 54 016
Ave 04 g 361 38, 1016
-3 Due (6 G700-0700 (RT) GAT1 a7 59, 30,552
-6 Dpo 06 07 00-0700 06 p.43 3 66, 34,457
T Dac 06 T706-6708 B 6.375 Kl ir) 30407
Avsrage 04 362 65, 35,130
T s e sz e RS I o PR
-3 Dee 06 CI00-D700 08 39 0,207 Bé 51 128 4%
-6 Dea 06 07000700 26 ) 0175 5 .5& 734 0,136
7 Dee 06 DI00700 8T 13 M3 90 %l
L - T 9,489 362
S Deo 06 100-0700 ENid 5% 152,006 33 57
& Deg 06 0700-0700 5% G0 196,824 X 58
-7 D 06 0705-G706 503 Wil 304,254 3 7L
Aversge 04 197,695 362
-5 Deo 66 676657060 278 95 L0068 | ND{(<0.200} Xil
& Des 06 _GTO6-0700 599 00 523 ND(<0,200) 5%
7 Dez 06 7060700 537 13 C1E WD (<0.260) 71
Average 04 G017 62
i-3Dec B G700-0706 7 99 0,386 (3.6 37
5.2 Dec 06 9760-0700 Z 5, 8,374 105 ;
€7 Dec 05 07056700 F WE 561 167
Aveing G4 o
4% Dec i 01000700 AT 55 148 2.47 357
.6 Deg U8 0700-6760 7 o 126 243 358
6-1 res 06 T700-0700 .71 13 128 247 371
Aversge 04 35 3.6
-3 Dec 6 0700-0760 LIS 038 1 NO(<] 60) 57
5.6 Deg 06| 07000700 135 046 1.04 S
7000700 WD(<2.60), 034 T (< G067 - K X
0.040 EY9) 02
GI00D700 36 647 HD(<1.08) .57 X
C700-0700 81l XY ND(‘LW S8 A
T H00 070 02 07 NO(<1 00) Nl X
035 63 X
0700-0700. 0,24 Geé 165 .57 . /
7000700 023 506 131 iE X §
9700-5700 0.3 647 388G il X A X
EE0 K3 12 €0.0 78
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Table E-2. WWTP Unit Process Data (continued).

~ 07005700 ’ 3.57 32004 |15 1 3a7 44536

07600700 Data discariod dus 6 urasliltory Wborsiory GAJGC findings

0760-8700 Data d © io unselisfactory lohoratory QA/QC findings.
I

—GT005700 BN R NS X AN NI 7 TN L SRR AU B WA 1
0700-0700 il S8 2357.40 a8 58 462.19
07000700 [ 71 210288 70 7 164.75
- 61 ___|__zwnas 361 65533
07006700 1] 57 36535 i 37 13300
67000700 It} k7] 56657 [X] 36 188.00
G700-0700 7] ]! TALIS 74 71 pYINTS

162 824 85 3.62 179.61
m— e T e P e e

7000 4 57 119.03 15 ST 36538
B7000700 a8 KT 143,23 23 58 686,33
©700.0708 41 1 126,75 28 71 865.89
3.62 129 68 03.8°
07000700 77 337 80344 264,84
07605700 30 3.58 89522 326.25
340,17
311,09
1944
4711
3370

AR A

0700-070C
07805700
0709-700

0700-0700
B700-0700
0700-0700

|
@

~5706-0700
07000700
G700-0700

A700-070C

Y700-0700,
700-0700

ec06 | 07000700
07006700
0700-0700

17000700
70060700
700-0700

07000700
©700-0700 ]
§706-0700

. Bilyer <6 Dog 06 0700-0766 HI(<1,00) K] ) 000
R oN 7 Gec 06 07005700 ND(<I.00) %] i 006
L Avemge i B1s 500
o 4.5 Do 06 B750.6706 (53] 57 D635 550

5E bbb —0700-0700 i1 5€ 407 ¥il} '
6. Des 0% 0700-0700 (1) Kil Eill 0,849
Aversge ¥ ¥iil 127
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Table B-2. WWTP Unit Process Data {continued).

Anslyte
g ) i
T 4-3 Dec 06 G706-0700
BOD 376 Dec 06 07005760
) 67 Dac 05 07050700
- 4700-0700 80
07000700 79
GT00760 &
G700-0760 19
07000760 )
07036760 24
07604700 )
6700-0700 a8
0760-0700 31
L —
0700-0700 i7
V3 30
07005760 3z
0760-6760 43
0760-0700 )
67000700 368
Erst i
gl 106
gl NIX(<3,08)
gm0 6300
greb 5400
Py 4300
P 400)
grel 7007
am 2603
700-0700 047
760-0700 414
760-0700, 18
G160-0760 114
07004700 17
67060700 HD(<2.00;
e — g
67005700 ND{<2.00;
07000700 ND(<3 60
FI0-0760 ND(<L00)
Avern,
-5 Dec 66 G700-0700
6 Dec 06 67600700
57 Dec 06 G700-0760_
Aversge
-5 Dea 06 700-9700 | WD{<L00).
-5 D 06 17000708 ND{<2.00
77 Do 06 7700-0700 NB(«Z@l
Avers
S
-4 Dag 06 67060700 487
6 Dt 05 0700-0700 53
7 Dec 06 G700-0760 353
erage
-5 Deg 6 £700-6700 0471
26 Dec 05 67600700 642
6000700 8,37%
oo
07000700 24
G780-0700 58
07005700 HD[<%.60}
o -
-5 Dea 06 1609700 EE]
% Decl6 7000700 x7)
7 Dea 06 7000700 56
Ayerages ,
4-3 Dec b6 260
36 Den 06 .200)
6.7 Dec s #700.0700 ND{<0.250)
& PRI z7 wonet AT e s 5
67060700 HO(<5.00}
G X ] 135
G700-3700 167
0700-0700 A7
AT00705 A1
57000760 7
07600708 | ND(=1.60)
G007 | 104
7860700 Ti¢<3,60)
7005708 No(<i 6
77000760 | ND(<1.00}
Toodbe | Nh(=1.00
i
57808763
7605700 -
0705-5700
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Table E-2. WWTEP Unit Process Data (continued),
v Myte K
5 Dec 06 07000700 150 178 2 783 4
36 Doc 06 G700-0700 Data dus o unsatifeciory leboraiory QAJQC findingy
67 Dos 06 5700-0700 j Dats discardsd due o unsatisfaciory Isberainry QA/QC findings
Avemge I T
> % Doz 06 57560760, 50 i 115028 3100 610.
88 6 Dec B¢ 700-6700 78 1176.90 $0.00
{oig/l) -7 Dec 06 7660700 68 1051.44 4800
Aversgs 1 - SO AL HE -
45 Der G5 67005700 i5 78 28269 4.00
56 Dac 06 GI00.5700 19 a9 283486 €70
5-7 Dec 06 07000700 34 S 371.10 7.10
Average - A1 31342
-3 Dac 06 7050700 r a8 660
-6 Dec 06 7060700 X 79 25.00
7 Dec 06 700-6700 [N &S 3500
pversgs L - - -
4-5 Dec 06 0760-0700 7B 8.70
07600700 79 11.00
0700-0760 83 1200
B 41 i
©700-5700 63 178 28
07000700 45 9 58
67600700 460 CH 83
—
greb
izb
e -
P
arb
p—— =
grsb 7607 7
ok 200 &5
- B
0700-0700 47 78
0700-0700 A1 79 ,
0700-0700 318 85
En
. 1AL -
070607606 114 8
0700-0700 %] 5
Q7066700 NI(<3.00} &S
81
7000700 ND(<2.00)
0760-0700 ND(<3.00)
07000700 ND{<L00:
e e S—
07600700 17
§700-0700 12
07600700 18
670007700 ND{<2.00 ND(<2.00)
67060760 ND(<32.00) ND(<32.00)
€760.0700 ND(<2.00) ND(<2.00} .
0760-0700 487 44 f
67000700 53 55
0700.0700 551 4.
o000 | G40
1700-0700 041
0700-0700 RVl
G760-a700 7 304
D700-0700 KT} 193
07600700 Hi<s,50] HO{=200)
"G00 | 833 ; LX)
Y760-0760 54 kL $67
7060700 66 &5 5E
TR N— - . B——
G760-0700 ND({<0.300) ki) ﬁqwo;
07060700 H(<0.200) 79 ND(<0,200)
07000700 | ND{<0.200) 83 ND(<¢.200}
T
s e T e e - .2 ¥
S 4-3 Do 06 3080706 ND{<5.00) 178 A5
- iebybdenym 56 Dug 06 750.0700 108 [%i 05
(/s 6-7 Des 06 1700 0700 17 12 [K]
i - Average L]
: 43 Dog 06 7000700 4 K] 2354
Micket 5.6 Yimo D6 SI00-700 4 7! ERL]
ip/ly 6.7 Dax 06 4700700 4 ) 28
: Avamae . ] £ _
4-5 Dse 06 GFO-0700 HMP{=).00} EE<I,(}()}
slonivtis 56 Dec 06 07066700 104 FD100)
N7 5Y £-7 Dgc G8 GIOBLTO0 NEH<3,00) N (<2 60}
B Avsrage . .
" 43 Doa 06 G700 G700 NI(<1.00 K ND(<1.00}
Silver 56 Doo 06 07000700 | ND(<1,00) 7 HDI<1.00)
[ 671 Dea 06 07060760 ND{<L00] & ND{<1.00)
. Avermge 81
e 5 Doz 06 G700 7108 1] 593
Ziso 6 iec 06 700-6700 130 78 109
(rg/Ly -7 De U6 700-0760 088 B : 0 ,
i Aversge B 376




Report No. 32-EE-05Y1-07, 29 November ~ 7 December 2006

Table E-2, WWTP Unit Process Data (continued).

¢-5 Dec U6

§700-0709 248 19018
5-6 Dee 16 0706-0700 Data due o unsatisfactory Inbomstory QALGC findingy
67 Dec 06 0706-0760 Dais discarded due io uniatisfaclory lsbomstary QAZQC findingy
4.5 Deg 06 0700-0700 4 287 [ 161523 2 245 449.R9
5.6 Dec 06 06760-0700 49 188 | e 4 246 1 4%299
4-7 Dac 06 07@-0700 87.5%: reemaval by combined secondary clerifierlCCC
__Avarge e 787 125,07 46 47134
425 Dec 05 0700-0700 4. 9787
36 Dec 06 087000708 §.. 151.06
6-7 Dec 08 07000700 7. L85 46
A & 44 RY
0700-0700 18
0760-0700 23
5700-070C 18
B760-0700 X
6700-5780 )
0700-0760 ]
R woresees e
4700-0700 435
07068-6700 4.93
0700-0700 487

BIED ND(<3.30}

grab ND[<3.00)
Bmb KD{<3,00)
grab, Iﬂt‘mm
gt 1300
gt 11067
PoT 22003
gisb 2306F
il 2300)
0700-6704 _U.4E2
07060700 LAT4
0706-0760 461
o
0706-6700 116
700-0700 .23
07060700 HND{<2 .00}

037000700 ND(<2 00}

0700-0700 <2 ,00]

4700-6700

0700-0760

45700-0700

——

57600700 Ro(<z00 |

£700-0700 RD{~2.

07000760 HD{<21.00)

L
$6700-6700

07000700
67600700
T
0700-0760
0700-0760
07000700
k0900 |
57004700
G700.6700
5706-0700
700-0760
7009780 :
138275
07000700 | ND(<0.200, 002 R (<0200
©TB0-0700 | ND(<0.200) 00 NID(<0.200)
Ti60.0700 | ND(<0.200) 603 HD{<0.905)
:#m: = 2 e e
Gra0-0700 - G2t
70-0710 10,1 G342 565
T303-0700 15.4 Tar 336 137
~ 57000700 a1 ¥
CTaGT0 ¥ T 00
0706-0700. 51 s
TI00-0700 Wb{<i.o0 Hebi<i 60}
THG-4700 (<106 (<) 60
TI000700 | ND(<L00) /< 60)
100360 | NDI<L80: X WD(<1 05
700-5700 Np(<L00) X R(<1 06
700-0700 W(<1.00) 51 NIN<1.00)
Aversge 0.0}
-5 Dhac 08 TH60-6700 105 i 007 .
% Dec 06 TI66-0700 LG : 73 (il X
7 Dea 05 4700-0700, R[] X 7 0.07 : :
Avernge 57 e 50 il 35, 055

“ Sc'cnndnry clasifier removal efficiency calculated. with the WWTP effiuent conc. on day 1 was ~46.9% mass removed 168.2 Ibs/day; assume zero removal in CCC,

i




Report No, 32-EE-05Y1-07, 29 November — 7 December 2006

Table E-2. WWTP Unit Process Data (continued).

: &
- D,
: ¢ - A dbwday)”
4-8 Diec 06 0700-0700 i . 1 _Asmume 0* | Awvsume 0° H
56 Dac 06 0700-0700 Tintn discarded dus & GAIQE fivdings |
6-7 Dec 06 07000700 Dats ditgarded due 1o unselish Isbomiory QAJQE findings . |
45 Dec 06 07000700 37 343 44980 30 3.45 408,66 53 [ &z
526 Dec 06 67000706 24 336 49178 341 3.46 506.76 g [ -13.96
-7 Doz 06 07000700 67.5% removal by sombine. clanifier/CCC !
Average 246 ] 43134 246 | 4571 i5 1364
4-5 Dec 06 07009700 3 J1.52 X 1,95 |
|.56Dec06 | 0700-0700 4 2 |
6-7 Dec D6 0706-0700 6. X X! |
Avers) K] .3
43Dec 6 67060700 21 iE 2098
56 Dec 06 ©700-0700 20 -4 -20.
0700-0700 26 7 RN
coa < v kX ‘m" e |
7000700 ! BEY) .
7G0-0700 3.
7608760 5.
Q.
0700-0700 ¥
700-0700
0700-0700
geab HD(<S5 .50 4
ND{<5,00)
grab ND(<5.70}
vk 750
“greb 5601
I Loin
giab 17000 ]
peeb 16607
G700-5700 ¥4}
7000700 0.261
0700-0700 6,338
67000700 5
4700-0700
07060700
e 4
07066-0700
0760-0700
07000700
§766-0700
6706670
7000700
6700.0766 (<2,60)
0700-0700 BID(<2.00) {
67665700 ND(<z 00} i
67000700 a5 :
0766.6706 359
07060700 316
6700-0700 333
47000700 278
07000700 363 J
G000 Tid
G760-0700 [N
70007100 ND(<4,501
B7060708 66
07000700 N
TioGaT00 | NO(<6.308)
0706.5700 HD{<D.200)
T Dec 06 0760-0700 ND{<D.200)
A\‘n‘ﬂ 6 . " . -
4°5 Do OF 7000760 38
3£ Doc O 700-0700 56
67 Do 06 7000700 2.1
Avorgs o
423 Dee 06 Gigo-o000 1 334
5-6 Dee 06 §700-6700 FO(<2.00; ‘
6.7 Dec 06 6700-8700 FNY .
Avsmge i ‘ ]
iDectt 87604700 (<100
5-6 Deo 06 7660760 ND(<1,00)
67 Dog 05 700-0700 (<00
A¥pings . soo -
45 Decl6 07600700 1 MD(<i00; ¥ NI
Silver 56 Dea 6 0706-0700 W1 60) i 000
(el 57 Dec e BT 005700 ND(1,00) 806 ]
5 Averega 3 000
43 Dieo 06 B760-0700 574 A3 5 083
. Zing 4.6 Decf 07000700 76 52 -3 5T
(ol 6-7Dec86 | 07000700 07K 41 EEN 073
- Averags 1 L83, Ci4.8 437

* Secondery carifier removal efficiency calouwlated with the WWTP effluent conc. (9.3 mg/L) on day | was ~46.9% mass removed 168.2 1bs/day; assume zera removal in CCC.
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Report No. 32-EE-05Y1-07, 29 November — 7 December 2006

Table E-3. WWTP Unit Process Removal Efficiency Summary.

i
. Daa Chieck . N
* (the/betow vadues-ix shs Ioft sobima |
Analyts Date
45Dec 06 | 0700-0700 X B09.83 § T13.69 469 ;
56 Dec 06 DIOB-DTO0 Dats di durio it H
&7 Dsc 08 1 07006760 Dan disvarded dus to unsatisfacte . |
4-5Dec 06 | 0700-0700 786706 686 520650 ZEN] 5 651457 T17EAD i
56 Deo 08| 0700-0700 7339.36 (5K 4981 &0 380 S84 | 68300 | 28 30676 €545.16 683245 |
67.5% mmmoval by combined secondary
61Des s | omoron | 613107 3.7 402819 ad i s7a.3 4969.0 so8s 8
Aversge 761911 7.3 36, SE1 65372 2. 1 B8 | 48521 603134 e 836140 i
1 43 Dec 04 | 07000760 692,81 51 Th. 9. 2844 EX 198 718! 60333 61728 i
" [546Dec06_1_0706-0700 76728 5, 66 34, 3350 . ¥ 92.3 63802 §74.66
67 Dec06 | 0700-0700 77. 3043 X X 65799 701,38
Average 368 44,12 £33.09 | ... 656788 |
4-3Dec 06 | 0700-0700 54 34,54 76,80 36340
56 Dsc 06 | DBI0B-0700 = $308% 231408
57Dsc 8F | 0700-0700 33 139,68 -380.6¢
Averge 7.8 101,68 -333.37
4-5 Dec 06 4. 54.05 96123 i
56 Dec 06 . 93.33 116736 !
67 Dec 06 TLAE 1153.24 i
Avermge ¥ 8667 107199 !
T3 D206 | 07800700 2. “376k |
S.6(, 106 | 0700-0700 33, 7663 i
67 Dec 66 | 0700-0700 31 |
Aversge 3] |
43 Dec 06 grsb 17 i
36 DBea0E gmb 144 ¢
8 Dee 06 e 17
Avers, 9.0
Dec06 el 3L
S-Dec-06 sireb 34, i
grat 36. i
46, !
grab 37, i
srmh 36, b
grsh 40, !
382
47D0-5700 53,
0706-0764 48.766 51
0700-0700 57
34
07060706 196
0700-0700 104
G760-0760 0.0
25,1
6706-6740 4
47660760 4 )
4700-0700 3. .
07006700 %]
07060700 EY3
57060700 187
[
0T00-G700 4,
9700-0700
167 Dec 86| 0700-0700
Avern,
0700-0700
07005700
56| 07000700
GT00-0700 34608 4.3 30.582 -8
5700.5760 37.030 [ 24,497 % -
47 Dec 06| GI00-6100 42077 7z 30301 280 X
Aversgs |~ E8C | TR, 33,130 S5 X
[ 45 Desl6 | 07060-0700 .20 729 148 Z 41
“lesd { 36Dec 06 | 07006700 175 731 J2E -44.9 58,
(pifl) 6.7 Dep 06| Q1000700 000 [ 666 .0 [}
- . I Aversgs 189 73 013k Y] 50
-5 Dec 06| 0700-0700 192.60¢ 17 33451 - is
6 Dec6 | 07000700 196624 16 31508 - 18,
7 Dec 06| _0700-0700 304,254 I8 18336 - 17
Aversge 197.695 i5 31378 s 15/
45 Dea b6 | 07000700 505 67 606 44
SEDee 6l | G000 023 7] 06 ;
69 Das 66| 0706.8760 GIE € o1
Aversge 0017 €17 a.61 .
e W S L e o RS e s g2 = -
| $5Dects | 006700 386 80, 31 384.4 ETE) 4,
iy 576 fee 06 | 0700-0700 374 £ 860 EX) 512 1k, 5
© ey 67 Dec 86| 0700-0700 553 2 676 T8 046 31 -
i Average G452 3. 150 908 2.857 32 .
: S Dec6 | 0706-0700 148 50, 0755 6.1 0.0083 T 0
" Wickel 56 ez 06| (700-0700 126 43 0545 406 09436 k] 072
(Bgl) 67 Dee 06 | DIO0LTO0 128 ¥ L0514 LS 00167 - S UL
. Avermge 135 0.0606 355 60386 083
o C T 43Decat | 0700-0700 035 . 02 00 000 V 028
Balenium 56 Dez 06| 07060700 046 - of 518 03 4. 036
/L) 5.7 Dec 06 | 0700-0700 034 0. 804 60 800 3 -2;;
o 040 35, X7 73 001 4 .
SRR _G706-6760 42 &4 627 X .00 004 X3 035 032
Bitver G700-0700 040 62 038 X 500 000 01 27 029
RO G706-0700 615 6. G20 X 080 : 600 K71 021 .024
N 830 i .024 0.0 4808 ¥ 0000 LTI Y b 0025
45 Dee 06 6700-6700 8.086 1. 567 %} G080 iTE] 083 A4 6.057 6.636
" Zine {56 Dec 66| G5700-0700 7.506 4. 296 SE 305 43, 3.5 0,060 6 5617 6 286
{(mg/i) &7 Dec 06| 97000700 657 54 4925 23.9 8649 38, ] 0733 A 4388 <237
) Avarage 7.850 40, 128 54 2,177 39, 148 0237 ) 5419 036

* Secondary clarifier removal efficiency calculated with the WWTP efftuent conc. (9.3 mg/L) on day 1 was ~42,7% mass removed 141.5 Ibs/day; assume zero removal in CCC,
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APPENDIX F

SOLO POINT WWTP DATA
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neport No. 32-EE-05Y1-07, 29 No¥ember — 7 December 2006

Table F-1. 2004 Solo Point Data Swmumary.

Coliform l‘i"’?:‘;‘;
{col/100m]) | "eSioU
043 73
0.08 76
021 <200
039 59
0.03 66
Q.19 <200
023 _ 73
0.05 6.4
0.14 =200
041 73
0.07 . 53
015 500
0.4 59
0.04 6.1
0.15 300
023 70
Q 63
0.15 =300
023 3
0 6.5
012 =500
026 71
0.03 . 56
0.14 200
0.39 7.2
0.1 6.8
019 500
0.41 73
0.1 6.7
022 500
03 59
.07 3
0.16 500
0.27 7.0
0.07 5.5
015 =00
25 a2 0.16




‘Report No. 32-EE-05V1-07, 29 November — 7 December 2006

Table F-2. 2005 Solo Point Data Summary.

- Fecal .
£+2005 {F ‘°2} moval | Coliform | SPOTT | oy
e 1SS | (col/100ml) | RO
95 03 73
70 504 66
500 0.14
94 0.21 7.0
0.08 6.3
<200 0.14
0.24 7.2
0 6.0
<200 011
Q.15 6.9
0.16 63
<200 0.1
0.22 6.9
0.07 6.5
. 00 0.2
5 0.24 7.1
0.05 6.5
00 0.14
021 70
008 | 65
20825 185 115 18 % pET] 81 18 ) S0 0.13
29430 272 178 23 96 317 86 26 96 028 7.0
17190 122 &8 7 g6 131 45 9 89 0.08 65
21137 179 105 is . 92 ] 240 68 i3 a5 <200 0.13
24660 268 140 18 94 333 102 38 96 0.19 7.0
11520 118 65 13 88 128 56 10 85 0.04
117 186 106 16 o1 251 76 16 54 =60 0. 3
24230 244 157 20 95 345 111 20 96 0.21
0.04 7.0
0.1 64
035
0.05 5
0.13 6.3
028
0.01 6.8
012 | 60
16578 180 104 24 105 224 71 25 92 <2030 0.12
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~-pport No. 32-EE-05Y 1-07, 29 November™ 7 December 2006

Table F-3. 2006 Solo Point Data Summary.

-~

e~ * |- Chlorine
Coliform : H
(col/100 iy | Residual P
0.34 7.1
0.08 6.1
0.18 <200
038 72
0.2 6.5
0.29 <200
0.36 6.9
6.3
<200
6.9
59
<200
6.4
54
<200
7.1
. 6.6
<200
7.3
6.6
<200
7.0
6.3
<200
7.1
6.3
<200
7.2
6.4
<200
7.2
6.5
<200
7.2
6.7
<200

F-4




Report No. 32-EE-05Y1-07, 29 November — 7 December 2006

Table F-4, Solo Point WWTP Sludge Data (2006)

2006 .
3.81 84.40
132 | 7800 none none
2.46 83.30
2.07 74.40
1.92 84 .40
2.40 77.90
2.82 - 8950 518 68.06
3.97 86.50
4.32 27.00
3.42 86.00
3.32 78.50 4.49 67.62
2,72 85,40 ’
3.42 83.70
3.85 §7.60
2.93 §2.10
2.63 85.80 484 67.47
3.62 83.20
2.90 84.40
3.23 83.00
2.83 81.90 none none
3.42 81.90
2.99 86.60
347 76.10
2.76 79.30
300 7700 493 |  66.88
317 80.30
3.09 78.80 )
2.75 78.70 5.03 67.1
2.6% 77.30
2.96 79.60
2.76 §1.70
190 86,50 4.87 68.29
2,68 83.50
242 82.50
2.84 82.20
578 8190 4.43 65.87
3.34 £5.00
2.67 81.60
3.24 82.60
380 8820 4,68 ’ 68.29
3.87 88.30
3.86 82,90
3.95 80.00
769 7590 4.33 66.58
3.23 79.50
3.37 82.30
, 3.8 81.10
Dec . 4.21 74.90 4.42 67.23
: . 2.80 86,60
. ) 3.55 77.40
Average | 3.10 82.15 472 67.34
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APPENDIX G

WWTP PHOTOS —
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Report No. 32-EE-05Y1-07, 29 November ~ 7 December 2006

Photo 1. 36-inch influent sewer line (view from manhoie)




07,29 November - 7 December 2006

05Y1

Report No. 32-EE-

.

Photo 3. Influent sampler and split channel

Photo 4. Parallel self-clean

ing screens
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Report No. 32-EE-05Y1-07, 29 November — 7 December 2006

Photo 7. Conveyor belt for screenings.
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Report No. 32-EE-05Y 1-07, 29 November — 7 Decemmber 2006

Photo 9.

Photo 10.

Empty grit chamber

Empty grit chamber

Ry




7 December 2006

29 November —

3

-07

Report No. 32-EE-05Y1

influent

s

ifier

imary clar

ickener supernatant return to pr

Photo 11. Sludge th

Photo 12. Empty primary clarifier.
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Report No. 32-EE-05Y1-07, 29 November ~ 7 December 2006 '

Photo 13. Empty primary clarifier.




Report No. 32-EE-05Y1-07, 29 November — 7 December 2006

Photo 15. Primary clarifier effluent weir (note grease/oil scum)
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Report No. 32-EE-05Y1-07, 29 November — 7 December 2006

Photo 19. Primary clarifiers

A ROpCen b o




Report No. 32-EE-05Y1-07, 29 November — 7 December 2006

€

Photo 21. Primary sludge collection hopper




Report No. 32-EE-05Y1-07, 29 November — 7 December 2006

Photo 23. View of primary clarifiers and chlorine contact chambers

P )
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Report No. 32-EE-05Y1-07, 29 November — 7 December 2006

Photo 25. Parallel Trickling Filters




Report No. 32-EE-05Y1-07, 29 November — 7 December 2006

Photo 27. Top of east trickling filter




Report No. 32-EE-05Y1-07, 28 November — 7 December 2006

econdary clarifiers

filter effluent to s

ing

ity feeds trickl

Photo 29. Splitter box that grav

TS R

Photo 30. East secondary clarifier
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Photo 31. West secondary clarifier

AR A 1Y
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(93]

EE-05Y1-07, 29 Nov

Photo 34. Secondary clarifier brushes on scraper arm
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Report No. 32-EE-05Y1-07, 29 November ~ 7 December 2006

Photo 35. Empty east chlorine contact chamber




Report No. 32-EE-05Y1-07, 29 November — 7 December 2006

Photo 37. Chlorine contact éhamber ~ effluent scum collection and weir
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Photo 39. West chlorine contact chamber : | !
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Report No. 32-EE-05Y1-07, 29 November — 7 December 2006

Photo 41. Chlorine contact chamber effluent weir
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Report No. 32-EE-05Y1-07, 29 November ~ 7 December 2006

Photo 43. Sludge thickener v ;

Photo 44. Two-stage anaerobic digestion tanks (two primary tanks — left and right, one
secondary tank — center)
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Photo 45. Anaerobic digesters

Photo 46. Tops of secondary (front) and primary (rear) digesters.
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“Report No. 32-EE-05Y1-07, 29 November — 7 December 2006

Photo 47. Digester supernatant
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Report No, 32-EE-05Y1-07, 29 November — 7 December 2006

Photo 49. Secondary digester and sludge drying beds

Photo 50. Excess gas flar

(5 A

¢ and drying beds

s A i
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Report No. 32-EE-05Y1-07, 29 November — 7 December 2006

Photo 51. Propane back-up system for digesters/heat
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APPENDIX H

| SAMPLING-BASED
WWTP PERFORMANCE EVALUATION
ANALYTICAL REPORTS
(IN ELECTRONIC VERSION ONLY)

H-1




