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U.S, ARMY CENTER POR HEAL TH PROMOTION AND PREVENTIVE MEDICINE 

The U.S. Army Center for Heafch Promotion and Preventive Medicine (USACHPPM) lineage 
can be traced back over 50 years to the Army Industrial Hygiene Laboratory. That organization was 
established at the beginning of World War 1/ and was under the direct jurisdiction of The Army 
Surgeon General. It was originaily located at the Johns Hopkins School of Hygiene and Public 
Health, with a staff of three and an annual budget not to exceed $3000. Its mission was to conduct 
occupational health surveys of Army operated industrial plants, arsena/sl and depots. These 
surveys Were aimed at jdentffying and eliminating occupational health JU3zards within the Department 
of Defense's (DOD) industrial production base and proved to be beneficial to the Nation's war effort. 

Until 1995, if was nationaJiy and internationally known as the U.S, Army EnVironmental 
Hygiene Agency or AEHA. Its mission is expanding -to support the worldwide preventive medicine 
programs of the Army, DOD and other FederafAgencies through consultations! suppodive services; 
investigations and training. • 

Today, AEHA is redes/gnated the U,S. Army Center for Health Promotion and Preventive 
Medicine. Its mission for the future is to provide worldwide technical support for implementing, 
preventive medicine, public health and health promoiioniwellness services into all aspects of 
America's Army and the Army Community anticipating and rapidly responding to operational needs 
and adaptable to a changing work environment. 

The professional disciplines represented at the Center include chemists. physiCists, 
engineers, physiciansl optometristsl audiologists, nurses, industrial hygienists, toxicologistsJ 
entomologists) and many other as weJl 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 nationally recognized Center for Health Promotion and 
Preventive Medicine, is clearer than ever. To achieve that end} it holds ever fast to its values which 
are steeped in its rich heritage: 

.. Integrity is the foundation 

.. ExcelJence is the standard 

.. Customer satisfaction is the focus 
Its are the most valued resource 
Continuous is 

The which stands on the threshold of even 
As it moves into new programs 

(Jro'mcltiOJ7/w'ell!1eSS, soldier fitness and disease surveillance, 

I~--------------~ 
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EXECUT1VE SUMMARY 
WASTEWATER PLANT 

PERFORMANCE BV ALUATION 
SOLO POINT WASTEWATER TREATMENT PLANT 

PROJECT NO. 32-EE~05YI-07 
FORT LEWIS, WASHINGTON 

29 NOVEMBER -7 DECEMBER 2006 

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

2, CONCLUSIONS 

a. Data collect~d 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 
acceptab le ranges. 

b. on a review ofWWTP records (2004 to 2006), WWTP was operated 
compliance with effluent limitations, one when treatment was Jl..l.U.l.JlVJU,\ ..... 

by an unknown pollutant in May 2006. Treatment in one of the two trickling filters was upset 
and levels were below the lower effluent limit for days. 
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d. The Fort Lewis WWTP has the ability to produ~e biosolids that can meet the Class B 
biosolids criteria (Le., pollutant ceiling concentrations and pathogen and vector attraction 
reduction), of WAC 173~308 (BiosoHds Management). 

e. A review ofWWTP 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-houl's 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 
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 USEP A 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 (poes) and discharges 
that may interfere with the operation of a WWTP, or u ....... ' .......... 

a 
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W ASTEWATERTREATMENT PLANT 
PERFORMANCE EVALUATION 

SOLO POINT WASTEWATER TREATMENT PLANT 
PROJECT NO. 32-EE-05YI-07 
FORT LEWIS~ WASHINGTON 

29 NOVEMBER~ 7 DECEMBER 2006 

1. PURPOSE. Evaluate the performance of the Solo Point wastewater treatme~t plant (WWTP) 
and verify compliance. 

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

3. EVALUATION APPROACH. 

a. Document the WWTP operating conditions. 

b. Conduct a sampling~based performance evaluation to h:iclude the fonowing: 

1) Sample the WWTP infl~ent and effluent and in/out of major unit processes for 
consecutive 24 .. hour periods to determine pollutant removal efficiencies, verify 
compliance. 

2) Sample the supernatants from 
analerCIOlC OlgJesters to 1"1"'1-........... , ..... '" VVU.""(4JlU c<:mcentratlons 
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p. Biosolids generated by the WWTP are regulated under a General for Biosolids 
Management (No. BA-0021954) issued by the Washington Department of Ecology (WDOE 
1998). The permit was administratively extended until issue ofa new general biosolids permit 
(WDOE 2004). 

c. The Solo Point WWTP, constructed in '1955 for primary treatment and upgraded to 
provide secondary treatment in 1974, provides preliminary, primary, and secon~ary 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 pUlnps, 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 
approximateiy 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 g~llons per day (mgd). 'Per WWTP records, actual flow rates averaged 3.4 mgd 
(based on 2004 through 2006 data). Figure 1 provides a schematic WWTP. 

5. WWTP OPERATING 

The following is a summary of unit processes and observed operating conditions. 

a. Preliminary Treatment. preliminary treatment processes were Um~ra(lea in 2005. 

1) Two paranel, mechanically bar screens removed larger materials from 
influent wastewater and automaticany deposited in a dumpster via screw and 

One screen'was in operation; the served as a backup, was not 
repair required a to screen out position. The screen had 

C!P.'I"~,'1roA for two 

2 
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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 speec~ pumps and lacked modem electronic controls. 
They were controlled by timers in the past to manage sludge pumping, but the timers are no 
longer operational. 

c. Trickling 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 older 
(19708) 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 
was increased as plant influent decreased and vice versa. The flow across the trickling 
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 effluent was pumped to the 
thickener as '~dilution water" to facilitate sludge settling. 

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

d. Secondary Clarification. Secondary clarification was provided by two parallel, VAl I.II.UI!;I.l 

center feed secondary clarifiers. sludge was pumped to the sludge thickener. 
pumps were (19708) constant pumps 

·1""'·1·h~.rl ,.,~""'I .. ~_+ flowed to the chlorine contact chambers. 

e. Ulsnntectllon. 

years. 
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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 dedicated 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 w~s sent to the digesters. Dilution water from the 
trickling filter 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 WWTP 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 at the of sampling. The other digester was alit of service 
cleaning and maintenance. Approximately 16,000 gal/day of raw sludge was pumped to the 
4~0,000 gallon primary ...... §O, .... I:II.' ....... 

5 
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c) Cracks and evidence of leaking gas (Le., 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 of24 binsolids drying 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, biosoHds 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 Vl\VTP treats 
and processes approximately 120 dry to'ns ofbiosolids 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' SequaHtchew Creek Bco-Park and Earth Works or hauled 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. Cornposting of the biosolids in a covered and 
contained area (Le., runoff from the area drains to W\VTP) would eliminate concerns 
potential total petroleum hydrocarbon (TPH) runoff during composting. 

c) installation was to ""' ..... '·hn' 

incorporate improved biosolids dewatering (e.g., filter press, SUlJIU-['UW 

site composting under the roof. Mechanical dewatering 
18 
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2) Automatic samplers were programmed to collect modified time composite samples, 
where samples were colleded 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 
sanitary sewer is subject to infiltration and inflow. 

6. STAFFING EVALUATION. 

a. the time of the evaluation, five personnel operated the WWTP and another served 
primarily as a lab technician. One operator h.ad recently retired and another was re~assigned to 
sewer maintenance. The low staffing levels required personnel to work significant overtime to 

, cover routine operations. Operators 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/' . he had other supervisory responsibilities. 

b. Together~ the five operators and lab technician possessed two Group three Group 
and one Group IVlicense. Per Washington Administrative Code (WAC) 173~230, WWTP is 
a Class 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 
level 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 in " A \VWTP 
requires a Group III (or higher) "operator in responsible charg~," with at least a II 
"operator in charge of each shift." While permit does not specify 
requirements certification of 420-49 
Services) states (in paragraph 2-4) that "utility plant ooerato,rs 
certifiqation the which are located"; 

1 
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Wastewater 
Treatment 
Plant (\I rn 

Influent 

Effluent 

TPIN 
24-Hour Flow 
Composites 
andGrdbs 

24-Hour Flow 
1 CLIN I Composites 

and Grabs 

24-Hour Flow 
1 CLEF I Composites 

and Grabs 

Trickling Filter I TFIN 
Influent 

I 24-Hour Flow 
Co~£o~ites 

24-Hour Flow 

Filter Effluent I '!FIEF I Composites 
and Grabs 

I I 24-Hour Flow West Trickling 
TF2EF Composites Filter Effluent 

and Grabs 

Three 
consecutive 
24-hour 
periods 

1 Three Ii I BOD, TPH (diesel and lube 
~:; ve Oil Ammonia Nitrogen, NOzIN03-N, TKN. 

. ds TSS, Total Metals 
~no . 

1 Three consecutive 
24-hour I Same as above. 

periods 

Three I consecutive 
24-hour I Same as above. 

perio~ 

1 Three consecutive 
24-hour I Same as above. 

periods 

consecutive 1 Three 
24-hour I Same as above. 

8 

the 

I Same as above. 



No. -'L.-£'£'-U') 

Secondary 
Clarifier 
Effluent 

Supernatant 

Primary 
Digester 

2CLEF 

IDSN 

December 2006 

Same as 

Same as above. 

as above. 

as above. 

9 

1'!V.,H'!V",-.t'l. ~, 

Total Volatile Solids (% of 
oil), Metals 

Flow composite~ samples [2CLIEF and 2CL2EF) were 
collected from es.ch clarifier effluent drain. The samplers 
were flow-paced via connection to an effluent flow meter. 
Equal amounts of each sample were combined to form a 
composite samplc~. 

Samples were coHected from the effluent end of each CCc. 
Flows were measured with the existing weirs and bubbler 
t:rnnsducers and flow meters. The two effluent samples were 
manually combined based on flow ratios. 

Samples were conected from the thickener effluent channel 

The sample was collected from the digester supernatant 
discharge (located on top of the digester) 

The was lDollected from the digester supernatant 
on top of the digester) 

The sample was collected from a sampling spigot in the 
thickener piping room. 

The sample was collected from a sampling spigot in the 
digester piping room. 

t'liaF>c:t ..... ",nlna room or from 

The sample "Was collected from the drying bed sludge in the 
north-east comer. WWfP personnel indicated the bed had 
been DOmed I'lDDI1:lximatejv 6 months 
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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 

'" 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. 

362 gpm ~293 gpm (0.422 mgd) 

354 gpm ~287 mgd) 

603 gpm ",,488 gpm 

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 

*Field flow-meaSurements generally have :±:10% error. 

Table 5. WWTP Unit Process Inputs and Outputs. 

WWTP influent (~2.50 mgd) .. 
Sludge Thickener 

supernatant .54 mgd) ~ 
Secondary Anaerobic Digester 

.016 .. 

Headworks effluent (-4.04 mgd) ~ 

Headworks/Preliminary 
Treatment 

(Screening and Grit 
Removal) 

Primary Clarifiers 

Sec:omiary Clarifiers 

Thickener 

... Anaerobic L§I "''''''U .. ,l'' 

11 

.... Primary Clarifier effluent 
mgd) 
.... Primary Clarifier sludge (-0.42 

Filter effluent 
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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 (Le., 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 comp'ared 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 CPR 122, Appendix D, 
Table III with Washington surface water criteria per WAC 173-201A, Table 240(3)], and 
toxic organic pollutants (VOCs, SVOCs, and 'pesticides/PCBs per 40 CPR 122, Appendix D, 
Table II) 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 6) . .uU,.lY\,.IJl,H 

sample concentrations ranged from 2,.3 to 10.9 mglL. The discharge permit req~ires 
monitoring, does not include a concentration or mass limit. Washington not have a 
sUlface water quality for 

b) 
122, Appendix 
influent sanlple~s. 

12 
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Table 6. Parameters Detected in WWTP Influent andlor Effluent Samples. 

limit, bu~ monitoring 

Primary Clarifier Influent:: WWTP Influent + WWTP recycle flows 
J: estimated value ND: not detected WA TSC: Washington marine surface water toxic substance criteria for· the protection of aquatic life. 
Example: «5.00)::; the analyte was not detected above the 5.00 mg/L reporting limit 

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

15 
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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 QAIQC led to the 
discarding of days 2 and 3 BOD5 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 suggest.s 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 mglL. The 128 mglL 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 Table 

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

16 
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concentrations and mass loadings, and removal efficiencies are detailed for detected analytical 
parameters (if applicable) in Appendix E, Table A detailed summary of unit process 
removals, including Ibs/day removed is included in Appendix E, Table 

3) The average influent concentration (78 mg/L) was indicative of a low strength 
domestic wastewater. Influent TSS concentrations (54 n 204 mg/L) were consistent with low to 
medium strength wastewater. On average, the primary clarifiers removed 39.9 percent of 
and 67.5 percent 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 
% (Ivietcalf & Eddy 2003). Both trickling fiiters performed effectively. The secondary clarifiers 
removed 47.1 percent of BOD and 58.1 percent ofTSS, result~g in a pennit compliant effluent. 

4) Influent total Kjeldahl nitrogen (TKN=organic nitrogen+ammonia+ammonium) 
concentrations (29 - mg/L) and ammonia concentrations (24 - 26 mglL) 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, was reduced by 77.5 percent. Significant· 
nitrification occurred in the trickling filters, with a 71.5 percent reduction ammonia nitrogen. 
This is an ind.ication of an effective trickling filter, as significant nitrification occurs only after 
BOD concentration is appreciably reduced to <30 mg/L) (Metcalf & Eddy 2003). Trickling 
filter effluent BOD concentrations ranged from 8.9 to 15 mg/L. Final effluent nitrate/nitrite 
concentrations ranged from 20 to 24 most or all of which would be nitrate after 
chlorination. effluent ammoni.a concentrations ranged from to 5.8 mglL . 

... u..L"~""'""b phosphorus concentrations mg/L) were consistent 
O'> ....... ,UF,l..I.l Y".lJI.J.' .... .,v...lV wastewater. persisted ....... '............... WWTP; however, 

17 
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conunent 

77.5 

0.2 

Three grabs 

Three grabs 87.5 a b 

Three grabs 64.8 A b 

18 

mass of increased non~detect 
Ibs/day) in the influent to 4531bs/day in the effluent due to 
nitrification of ammonia to nitrate/nitrite, 

time. Actual concentrations may fluctuate with time. 
results. 
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Table 7. WWTP Average Removal Efficiencies (continued) 

Three grabs 

4-7 Dec 06 Three grabs 

4-7 Dec 06 Three grabs 

4-7 Dec 06 TlJree grabs 

See 
comment 

See 
comment 

See 
comment 

See 
comment 

See 

comment 
See 

comment 
See 

comment 
See 

comment 
See 

comment 

27.5 

See 
comment 

See 
comment 

See 

See 
comment 

See 
comment 

Not detected in influent samples. Detected in one 
effluent sample at estimated concentration of 1 IlglL. 
(Note: There are no Washington State marine 
surface water criteria for this 
Not detected m samples. 

Not detected in effluent s2Jnples, 

Not detected in effluent samples. 

Not in effluent samples. 

detected in effluent samples. 

Not 

Not in effluent samples. 

Not samples. 

Not detected in effluent samples. 

Not detected in effluent samples. 

Note: There are no 
surface water 
Not detected in effluent samples. 

Not detected in 

Not detected in 

Not detected in samples. 

snll,PSIlots in time. Actual concentrations may fluctuate with 
cal(~uhlted results. 
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TableS. WWTP Process Data - Removal Efficiencies. 

a: Day 1 secondary clarifier effluent BOD result was discarded for laboratory QA/QC reasons. Removal efficiency across the 
secondary clarifier and ece was calculated and all of the removal was presumed to occur in the secondary clarifier. 
b: Removal was calculated with day 1 and day 2 TSS results. 
c: Nitratelnitrite concentration increases were indicative of nitrification ofanunonia 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 results. 
f: TPH concentration increases through the WWTP Icee 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 mgIL. Heavy range TPH effluent concentrations ranged 
from 1.6 to 6.9 mgIL. 
ND: not detected 

MRL: method reporting limit NA: not app!1C~lble ND: not detected 
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Table 10. WWTP Process Data - Secondary Clarifier Metals Removal Efficiencies (3-Day Average) Data. 

ND: not detected MRL: method reporting limit 

8. PERMIT COMPLIANCE. 

a. Effluent data verified compliance with permit 
sampling results is provided in Table 11. 

A """",""",,, .... , of effluent 

a: 6 Dec 2006 data b: Three~day average c: Three-day continuous monitoring 
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9. 

a. 

1) 

2) 

29 November - 7 December 2006 

co llected during WWTP evaluation verified following: 

...,LUl\.l....,J.IL- was in compliance .<:1'1-+111, ... ,,,\1" limitations. 

were 
U-V"'VIJ'bUU.lV ranges. 

b. records (2004 to 2006), the was in 
compliance with limitations~ with one when treatment was inhibited 
by an unknown pollutant in May 2006. two filters was upset, and "" ...... , ........ , ... 

were below the lower ",1-1-h",,,, ... t· 

22 



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

methods described in WAC 173-308-180. Metals concentrations in digested sludge samples 
were below the ceiling concentration limits (of WAC 173-308~160) for biosoljds 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. 

• W,WTP personnel indicated that sev'eral WWTP pumps were in ne~d of mainte~ance, 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 primary digester No. 
2. 

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

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

• A safety stairway platform and safety railing is nee:oeCLon the grease vault to facilitate 
access for maintenance. 

A catwalk is needed for sampling 

• The grease collection container has an open 
were H.I.')I.Ul..U"'U 2005. 
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WWTP requires a 
"operat~r in 

a, Initiate a pretreatment program to verify the nOll-QOmeSl:lC pollutants 
A't'\'trh".rI in evaluation and discharges may 

with the operation of a WWTP', pass the WWTP, or sludge 
management (digestion, use, or disposal). A ....... ".1-.. "',0 .......... "" ....... ""'~nfT'~Orn will serve to trace 

metals, organic c'ompounds) collection 
and a mechanism to "" ........ "' .. ru::. 

c. 

d. 

m. 
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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. 

o. 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 tricklin.g 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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i(b)(6) 

Environmental Engineer 
Suriace Water and Wastewater 

(b)(6) 
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Continuous 
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Continuous 
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WASHINGTON SURFACE WATER QUALITY 
CRITERIA 
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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, chlorophyllks. dissolved oxygen in the hypolimnion if 
thermally stratified, pH, hardness, or other measures ofexisting conditions and potential 
changes in anyone 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 criteria at existing total phosphorus concentration. If the 
eXisting totai phosphorus c-oncentration is not protective of the existing characteristic lake 
uses. then set criteria at a protectiVe concentration. Proposals to adopt appropriate total 
phosphorus criteria to protect pharacteristic 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). 

(0) Determine if the proposed total phosphorus criteria necessary to protect characteristic 
uses is achievable. 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 ~nformance with 40 part 131.10. 

(4) The department wUlconslder proposed lake-specific nutrient criteria during any water quality 
standards rule making ,that follows development of a proposal. Adoption rule formally 
establis.hes the criteria for that lake. 

(5) Prioritization and investigation of lakes by department will be Initiated by listing nl"nhl·AI'n 

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 identified as 
warranting a criteria on the of a lake~specific study, to warranting a 
specific study for establishing criteria, to fakes restoration and pollution control 
measures to exceedance of an estiabliisnE~d "'1"it~I'inn 

[Statutory Authority: Chapters 90.46 and 90.54 
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I 

An Instantaneous concentration not to be exceeded at an time. 
A 24-hour avera e not to be exceeded. 

c. A 1-hour average concentration not to be exceeded more than once every three years on the 
avera e. 

d. A concentration notto be exceeded more than once every three years on the 

e. the sum of the Aldrin and Dieldrin 

f. 

+ 
-pH 1 + 1.204 

+ 
1 + 1 + 

g. Shall not exceed the numerical concentration calculated as follows: 

Unionized ammonia COlrlCQlntratlcm for waters where salmonld hum existirlg or 
use: 

0.80+ 
where: 

:::: 

= 6.5:£ os 7.7 
FT ::: 

FT ::: 

6.5 S os 8.0 

Total ammonia concentrations for water. where ealmonld 
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t h. 

I. 

j. 

k. 

I. 

m. 

n. 

:::: 

( 1 + 1 + ) 

where: B= x 
T:: to"'''''O,l'ct. 

Measured In milligrams per liter rather than mlc~oClran"ls per Utero 

at hardness =100. Conversion factor 
other hardnesses as follows: CF :: 

at hardness =100. Conversions 
hardnesses as follows: 

Criterion based on dissolved chloride In with sodium. This criterion orobaCtl\l will not be 
ClI.I~NUCl,gIY l"\1~ ...... t.:..f'\I:h/lfll. when the chloride associated with calcl'um. or "" .. ,,,"' ... ""1:>11 

aVElraCle may not be 
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I 
• 

V. :S e[1.006{PH) • 5.2001 

)c, should be monitored whenever the concentration of selenium 

y. :S (O.85)(e(t720n{hardnllllS)]' 6.52)) 

z. Channel Catfish may be more sensitive. 

bb. 

ce. 

dd. criteria are based on 

1989. 
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Ii. The conversion factor used to calculate the dissolved metal concentration was 0.982. 

n· 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. 
II. Marine conversion factors 

below. Conversion 
mercury. Tbe CF for 

to chronic criterion. Conversion 
Dissolved criterion ::: criterion x CF 

mm. The 

south from Dec~epltlon 
. applicable to 

cal,culia1lnlg dissolved metals concentrations 
ap~l"csIDle to both and chronic criteria for aU metals 

to the acute criterion Is not ap~~licalbie 
Inc()rpOlratE~a Into In 
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1 , 

rad,oactl\l'e matslrlalS for all classes shall be as Jl"'ictcl"n""I"'U:'t"I 

pracllc:aOlla ""'\I''1/''o'~JM+''oHI'''''' attainable and in 1i0 case shall exceed: 

protectIonl); or 

for as IhliQhoc:.JI"'i in the Federal 
revisions thereto. 
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Aesthetic values must not be iMn,oll"t:.1'4 the presence of materials or their ... " ... ' .... "'. 
those of natural the senses of 

for estlabli:Sl1lrlg lake 

exi:stirlg uses. 

between water bodies protected 
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I 
(II) nl"' .... ~\IIGlIl'\n does not to \Alf!atc.nAlQ\/~ aleSI!gnE~a 

tl'OII"lIl:.'I"'.nl't water from one '1'\,...,£:111'11"1" 

as 

c.vi~till"ln R4::.nlCl,tll"'lol uses are to 
and storm water 

[Staiulory Authority: Chapters 90,48 £Ind 90.54 Revv. O:H .• H2S (Order 02.14). § 173-201A-Z60, flied 7/1/03, effectlve 811/03.] 
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1. Sludge Data. A summary of aetlecH~a f'I~:l'f'~lmpl'p'f'f:) their concentrations in sludge "'UU!·~"",,"'J 
is provided in Table 
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rate (380 to 760 2003). This volume is 
returned to 
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removed, gaVday :::;: solids removed, Ibs/day X solids in 
Ibs/gal 

:= 1% 

== 5 gallons 
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Table E·I, WWTP Process Data - WWTP Removal Efficiencies, 
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Table E-2. WWTP Unit Process 
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ibs/day; IISBUlJU: :zero removal in CCC. 
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* Secondary clarifier removal efficiency calculated with the WWTP effluent cone. (9.3 mglL) on day I wa~ -42.7% mass removed 141.5 1bs/dllY; assume zero removal in CCC. 
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Table F-4. 

2006 

none none 

5.18 68.06 

4.49 67.62 

4.84 67.47 

none none 

4.93 66.8& 

5.03 67.1 
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.. u ... , • ...,'"'JU~ screens, 
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, .... "" ...... ,,-/ . .,. ...... return to """,,,,,,,,,,.''tI clarifier influent. 
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