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December 30, 1980
To: Dave Wright
From: Will Abercrombie and Bill Yaze

Subject: Port Orchard Sewage Treati:ent Plant “lass I1 I.spection

Introduction:

On September 9 and 10, 1980, a Class Il insnection was conducled at the
Port Orchard Sewage Treatment Plant (STP) Department of Ecoloay (DOE)
representatives in attendance during the 1nspe. .ion we, € Dave Wright
(Northwest Regional Office) and Bill Yake and wil) Abercrombie (water
and Wastewater Monitorin. “ection). 7The STP rcp esen? ‘“ve pres¢..i
during the inspection was 111 Dement (operators.

Laboratory analyses requiring moderately sopki.vicated tecr?ities are
conducted at the Central Kitsap STP near Brownville. Prc<ent for the
laboratory review segment of the inspection were Will /.nercrombie and
Bi11 Yake, Bi1l Dement, Ralph LeClements (Ccntral Kitsap STP operator),
and Steve Hanenburg (Central Kitsap STF lab technician).

Setting:

The Port Orchard STP is designed as a primary treatment facilily consist-
ing of a circular clarifier with an inverted lmhoff cone in its center
(Figure 1). Raw influent enters the plant via two (2) six-inch force
mains, travels through a grit chamber, thence to a six- inch Parshall
flume. 1m.cdiately downstream of the Parsha: 1 femie 1. re comminutar
through which the influent flows under nommal vperating - onditions.

When the comminutor is inoperative, the fluw i« diverted tc 3 parallel
channel containing a bar scveen. 1he inf)i¢c { then ente's ¢ (ircular
trough, spills into the claiifier proper. anc cventually pacses through
a launder ring into the effluent trough. 1lhe effluent i+ piped to a
small chlorine contact box and exits the plant via a 70t foot-iong, 24-
inch diameter effluent pipe. The outfall is located approximately 50
feet outside the yacht harbor in Sinclair Inlet (segment wrper 07-15-03).

In theory, settleable solids sink to the bottom of the clarifier where
anaerobic digestion occurs over time. The digested sludge is wasted
from the bottom of the clarifier as needed.



Figure 1.
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Memo to Dave Wright
Port Orchard STP Class 1T Inspection
December 30, 1980

Inspection Procedures:

The Parshall flume was measured and determincd to be within Timits
specified for a six-inch throat, except for the point at which the head
is measured (Figure 2)}. Head is measured using a floal which swings in
an arc as the flow fluctuates. This results in a 2/3 € value ranging
from 21 te 14-1/2 inches, causing an undetermined amount of error in
flow measurement.

A Manning dipper was installed on the Parshsl! flume on September 9,
1980 (Figure 3). Initially, the dipper was sel to read 100 percent at
eight inches of head, or a maximum flow of 0.850 million gailons per day
(MGD). The influent pumps were down for grit chamber cleaning and the
influent was being stored in a wet well when the dipper was installed.
Upon reactivating the pumps, the flow increased to 1.10 MGD which ex-
ceeded the dipper capacity. At 1115, the dipper was reinsteiled with &
maximum flow of 1.33 MGD. An additicnal probiem occurred when the
influent pumps and comminutor were turned off from 1320 to 1530 in order
to repair a pump. The pumps were restarted but the comminutor was
inadvertently left off causing the influent to overflow the flume,
resulting in erronecus dipper and STP itotalizer readings. In order to
acquire a 24-hour average flow, hourly average flows were calculated
from the strip chart and then averaged on & Z4-hour basis (Table 1}.

Three Manning automatic samplers were installed on September 9, 1980.
Grab samples were collected and analyzed for field parameters on Sep-
tember 9, 1980 and again on September 10 {Table 2). Infiluent and un-
chlorinated effluent 24-~hour composite samples were split with the STP
operator. We had intended to split the STP operator's influent and
effluent sample grabs to determine theiv validity. Unfortunately, the
total volume taken by the operator was not enough to allow a sample
split.

On September 10, 1980, Rhodamine WT dye was edded to the STP effluent in
order to determine detention time in the outfall pipe and to pinpoint
the outfall Tocation.

A siudge sample was taken for metals analysis from the bettow of the
clarifier on September 10, 1980.

Results and Discussion:

The Port Orchard STP was unable to comply with the original HPDES permit
discharge limitations. The City of Port Orchard submitted documentation
to the DOE specifying why they were unable to comply, despite all reason-
able best efforts. Accordingly, the Department issued an amendment to
the permit (Docket No. DE 77-401) in order to allow compliance. The
amendment resulted in elevated BODS, TSS, and fecal coliform permit
Timits.



gy

Figure 2i

-
A T o, e
% 1 ;T o i T s e
i b e 3
| T \ - 3
] £ EF T Ml P s
{ T o C e T P
| ~J1 | ,*
L | | g :
T S S T e om T g
o |
4 |
I U
] “‘\(\(«w
. Tl i
/_/.// “‘jm—‘-ww
e e
2z | —
\////
' T - /n‘)
20 ib /s
L. - Y (ree , e
A 1
f
|
| -
o | e l"//)u ¢
Lo
| 5
¥ [ i = LSS VU U VIS USRI Do
P N U S S
+ ?1 { T e ST ¥
&3 ot - T e
Y - beX
IMChes
A i i
Code | Sn=cis | Meusur=d Time |H, | Hyw Theovstical Flow({Hecurded Fiow




Manning Dipper 24-hour sirip chart.

Figure 3.
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Table 1. 24-hour Average Flow Determination from Dipper Strip Chart.

September 9, 1980 September 10, 1980

TT00 600

1o to

TINE 1500 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 0100 0200 0300 0400 0500 0600 0700 0800 0300 1100
Time (total) 2.4 2.6 2.4 2.4 2.8 2.4
Time of Y 1.2 1.6 1.0 1.0 1.5 0.5
T‘imeonl/ 1.2 0.8 1.4 1.4 0.9 1.9

wmﬂmwmnmmamwm-mmm‘ﬂ‘wv“m"\mw—ﬁmmms;mHo‘mﬁ‘r‘w’:w«@ﬂmn‘namnmeﬁm—pmmmmwﬂnﬁwr’mwnw—wmnm

mnuanmwmmwﬁmwwrrw'r@m-t'n'ﬂr—'?mNnﬂmmrw!ﬁﬂmmNwﬂmmm«mr‘n?‘w’vmmmwtyvsmmm mmmmmmmmmmmmmm

mmnmmmmNmamm—‘--:—1x‘r-<R-:V@mw!ﬁ:mr‘“’nmnxrrmcmmmn&ﬂ,V-'&nnwﬂaWﬁnrm'mmﬂw—mws—wnm1:~ mmmmmmmmm

Q while on (MGD}
100% = 1.33 MGD 1.04 .93 .84 .84 84 .82 .81 .80 JJ7 .78 .69 .62 .56 .49 .8 77 .76 .74 .78 .81 .80 .80 .82 .84

cvﬁm“rmnm’mmnwmﬂmﬂmw‘rvwﬂw‘mu'lwnaﬁm@mw‘m—,w»mﬂ-wwwwm?\mnmu-nmmﬁm'mmﬁ”ﬂmﬂm@mnm«*wm-n-

1 hr. avg. flow 1.04 .93 .84 .56 .84 .82 .81 .80 77 .76 .69 .82 .56 .49 .33 .25 .44 43 .30 .64 .80 .80 .8z .84

Dipper 24-hour average flow = 0.68 MGD “fH“DsE” ary unit of measure
18-hour STP totalizer fiow = .33 MGD *Estimated houriy flow
(1715 to 1045)
9/8 9/10

18-hour Manning totalizer fiow = .45 MGD
(1715 to 1045}
9/9 8/10



Table 2.

Composite Sampler

Sample Aliquot

Sampliny Period

Port Orchard Class IT 24-hour Compositr Sampler and Gi-h szmple ¢cheatr o

Field Paramc or.

Influent

Unchlor. Eff.

Final Chl. Eff.

Grab Samples

Influent
Influent

Unchlor. Eff.
Unchlor. Eff.

Final Chl. Eff.
Final Chi. Eff.
Final Chl. Eff.
Marine

Marine

230 m1/30 min,

250 m1/30 min.

220 m1/30 min.

Date - Time

9/09/80 - 1035
9/10/80 - 4845

9/09/80 - 1130
9/10/80 - 0900

9/09/80 - 105¢
9/10/80 -~ 0945
9/10/80 - 0955
9/10/80 - 1035

9/10/80 - 1045

9/09/80 - 1026
to
2/10/80 - 0900

9/04/80 ~ 1032
to
9/10/80 - 0910

9/09/80 ~ 1040
to
9/10/80 - 1120
(see text)

Location

below comminutor
below comminutor

Eff. trough prior to chil.
Eff. trough prior to chl.

below chl. nixing box
below chl. mixing box
below chl. mixing box

in plume

Edge of plume

Location Tested =
below pH, Temp., Conc
cominutor

Eff. trougn bH. Temp., Cond.
prior to

chlorination

below chi. pH, Temp., Cond.
mixing box

Field Parameters
Tested _

pH, Temp., Cond.
pH, Temp., Cond.

pH, Temp., Lond.
pH. Temp., Cord. ...

pH, Temp., (ond

TCR

Fecal Coliform (grab)
ICR, D.0.

TCR, D.O.



Memo to Dave Wright
Port Orchard STP Class II Inspection
December 30, 1980

At the present time, the STP is in violation of paragraph S2 and S3 of

their permit in that 24-hour composite samples are not being collected

for BODs and TSS determination. Prior to this inspection, the operator
took one grab sample per week for BOD5 and TSS analysis. On our recom-
mendation the operator is presently using an eight-hour grab composite

sampling scheme.

The operator, Bill Dement, was reporting information on the Daily Monitor-
ing Report (DMR) incorrectly. These were relatively minor inaccuracies,
but they made interpretation of the DMR's difficult. Mr. Dement was
informed of the correct procedures for filling out the DMR and we feel
confident that subsequent reports will be concise and accurate.

Cleaning of the grit chamber is presently accomplished by washing the
grit directly into the effluent line. This practice can be construed
as a plant bypass and is in violation of paragraphs S5 and S7(a) of the
NPDES permit.

Treatment Plant Performance:

Port Orchard's effluent sample is taken prior to chlorination.
During the inspection period, the unchlorinated effluent sample
had higher BOD5 values than the chlorinated sample even though
dechlorination and reseeding was used. This phenomenon is prob-
ably due, at least in part, to the fact that chlorine is a strong
oxidizing agent and oxidizes some of the organics thus reducing
BODs in the effluent. Table 3 shows the results of laboratory
and field analysis for parameters tested during the Class II.

The BODg5 concentration of the unchlorinated effluent was higher
than the weekly permit limitation. The BODg concentration of the
chlorinated effluent sample was within weekly permit Timitations.
The DMR for the inspection period would show the plant to be in
violation of permit limits for mg/L of BODs.

Results show that the STP was in violation of permit Timits for
1bs/day of BODs. While mg/L values for TSS were well within dis-
charge limitations, the 1bs/day of TSS were near the Timit. On
reviewing recent DMR's and personal communication with the opera-
tor, it is apparent that failure to meet BODg and TSS permit
Timitations is a recurring problem.

Primary sedimentation tanks are designed to remove settleable
solids and floating material. When such facilities are designed
and operated properly, they will remove from 50 to 65 percent of
tge su?penged solids and 25 to 40 percent of the BODg {Metcalf and
Eddy, 1972).



Table 3. Laboratory Results

DOE Results _ _STP Results __ |
Final
Unchlor. Chlor. Unchlor. Design and/or
Parameter Influent Effluent Effluent Influent L{fluent _Permit Limits _
Flow (MGD) 0.681/ 0.55 annual avg.
BOD5 (mg/L) 250 200 150 215 195 180/wk. 165/mo.
% Reduction 40%
1bs/day 1418 1134 850 1219 1106 600/wk.  5H50/mo.
TSS (mg/L) 220 69 66 166 70 140/wk. 115/mo.
% Reduction 704
1bs/day 1248 391 374 . gmn 397 450/wk.  400/mo.
Fecal Coliform 298 A0+ 1500/wk. 700/mo.
(org/100 m1) 3005,
260"
D.0. (mg/L: 0.0¥
TCR (mg/L) 2.8%/
pH (S.U.) Y e8! gl 6.0-9.0
Sp. Cond. 7132/ 6782/ GOOZ/
(umhos/cm)
Turb. (NTU) 67 H 13
CoD (mg/L) 440 300 v€0
NH,-N (mg/L) 18 1 1¢
NO,-N (mg/L) <0.25 <0.25 ~0.2
NO,-N (mg/L) <0.2% :0.25 0.7
T. Inoryanic N 18.5 18.5 19.4
(mg/L
0-P04-P (mg/L.) 4.5 4.5 4.6
T. Phos. (mg/L) 3.9 6.9 7.5
T. Solids (mg/L) 620 500 450
TSS (mg/L) 220 69 v€
TNVS (mg/L) 330 330 300
TNVSS (mg/L) 23 10 15
TOC (mg/L) 87 91 80
Temp. (°C) 18.9%  18.5Y  18.4%

1/Manning Dipper 24-hour average flow.
§/Dechlorinated after 15 min.; grab sample - lab analysis.
z/Dechlorinated after 25 min.; grab sample - lab. analysis.
B/Dechlorinated after 36 min.; grab sample - lab. analysis.
B/Grab sample - field analysis.
7/Present as free chlorine; grab sample - field analysis.
;/Composite sample - field analysis.

= Estimate
ll<ll = Il"ess thanll



Memo to Dave Wright
Port Orchard STP Class II Inspection
December 30, 1980

Inspection results indicate the plant was operating efficiently
with 70 percent TSS removal and 40 percent BOD5 removal. The
inability of the plant to meet BOD5 and TSS permit Timitations is
at least partially due to hydraulic overloading. Additional con-
tributing factors are sludge handling and digestion problems which
will be discussed later.

The plant is designed for a peak flow of 1.5 MGD, a dry-weather
flow of 0.45 MGD, and an annual average flow of 0.55 MGD. Due to
difficulties encountered in monitoring the flow, we were unable to
obtain a 24-hour totalizer flow from the STP; however, an 18-hour
totalizer flow was obtained. Table 1 shows that the STP 18-hour
totalizer flow was 27 percent below the 18-hour dipper totalizer
flow. It is apparent that flows are being underestimated on the
DMR's. The operator stated that the totalizer apparatus had not
been calibrated for years due to the inability of the city to find
a qualified technician to perform needed adjustments.

The Port Orchard STP serves a population of 4,620 with no major
industrial contributions. The 24-hour average dipper flow was 0.68
MGD. Assuming 100 gal/day per capita, one would estimate a 24-hour
average flow of 0.46 MGD. The actual 24-hour average flow is 32
percent higher than the predicted flow, contributing to hydraulically
overloaded conditions. Infiltration and inflow problems add to

this evident hydraulic overloading during the winter months.

The actual influent BODs was 250 mg/L or 1,418 1bs/day. Assuming
0.2 1bs/day per capita, one would expect an organic loading of 924
1bs/day. The actual organic loading is 35 percent higher than the
predicted Toading. It is interesting to note that the hydraulic
loading is 32 percent above the predicted hydraulic loading and
organic loading is 35 percent higher than the predicted value.
Both hydraulic and organic loadings are above the predicted load-
ings by approximately the same percentage. It may be that the

STP is serving approximately 30 percent more individuals than is
thought. We feel that this possibility warrents further investi-
gation by the city.

As stated earlier, the Port Orchard STP is operating efficiently
within its design limits with 70 percent TSS and 40 percent BODg
removal. The problems with meeting permit Timits can not be ex-
pected to be totally solved through minor improvements and main-
tenance to the existing facility. The plant is not designed to
handle the loadings it now receives.

Marine Data
The plant discharges into Sinclair Inlet (segment no. 07-15-03).



Memo to Dave Wright
Port Orchard STP Class I! Inspection
December 30, 1980

Grab samples were taken in the effluent plume and on the edge of
the plume (Table 2). Table 4 lists the laboratory and field re-
sults from the marine grab samples. The only marine sample taken
that showed any definite effect from the STP was one total chlorine
residual of 0.2 mg/L tlaken within the plume. This marine grab
sampling scheme was not intended to comprise a receiving water
study. A detailed study on the effects of the Port Orchard STP

on Sinclair Inlet is scheduled for early December 1980,

According to the "1980 Analysis of Receiving Water Segments" (L.
Singleton), this segment has an overall water quality index (WQI)
of 7.8. The WQI is based on ambient dates collected from three
monitoring stations.

Station Index
Number Temp. Oxygen pH Bact. Trophic fAesthetics NHz-N Rating
DYE 003 7.8 7.9 8.2 8.7 24.9 .5 1.5 6.7
POD 006 9.8 9.7 8.8 8.8 17.5 0.0 1.3 4.7
SIN 001 7.6 12.9 8.4 8.4 25.1 2.1 7.2 12.0

Overall WQI = 7.8

Indices falling between 0U-20 meet the goals of the Federal Water
Pollution Control Act. Station SIN 001 is situated closest to
the STP outfall and has the highest index rating in this segment.
Figure 4 shows that station SIN 001 1is situated between Port
Orchard and Bremerton and is near the toe of Sinclair Inlet where
marine exchange is low. These factors make it difficult to say,
from ambient data, what effects the Port Orchard STP has on the
water quality of Sinclair Inlet.

Laboratory Procedural Suvvey

Very few discrepancies were noted with Taboratory procedures. A
problem did exist with fecal coliform sampling. Plant procedures
for fecal coliform sampling were to take a sample in an unsteri-
1ized container, wait 10 minutes, then pour the sample into a
sterile bottle containing a sufficient amount of sodium thio-
sulfate. The sample was not iced during the 25-to-40-minute drive
to the Central Kitsap laboratory where the samples are analyzed.

Table 5 is a mathematically produced graph of flow (MGD) versus
detention time in the outfall pipe (minutes). It is recommended
that the STP operator take detention time in the outfall pipe into
account when dechlorinating the fecal coliform sample. The desired



Tahle 4.

Marine Grab Sample Results.

Parameter In Plume
Fecal Coliforms <1
(col/700 m1)

TCR (mg/L) 2%
pH (S U.) §.4
Sp. Cond. (umhos/cm) 38,500
Turb. {NTU) }

-N {mg/L} 0.0
NO =N {mg/L ) <(. 01
NO -N {mg/L) .04
Total Inorganic N (.06
O—POQMP (mg/L) .06
Total Phos. P (mg/t ] 0.11
Total Solids (mg/i.) 16,000
TNYS (mg/L) 27,000
TSS {mg/l) 7
TNVSS {mg/L)} Z
TOC {mgsL) {0
Salinity {ppt) 28.9
D.G. (ma/i) I5. 2%

Edge of Plume

T est.

O

8.5
39,000
1
<0.01
<0.01
0.04
<0.06
0.05
0.10
33,000
28,000
11

5

A1l are from grab samples and lab analysis unless otherwise noted.

*Grab sample - field analysis.

"<" = "less than"
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Memo to Dave Wright
Port Orchard STP Class Il Inspection
December 30, 1980

procedure for fecal coliform sampiing and dechlorination is to
take a sample in a sterile bottle, wait the allotted detention time
period, then pour the sample into a sterile bottle containing a
sufficient amount of sodium thiosulfate (1 ml per 4 oz. of sample).
The sample should then be kept refrigerated or iced until analyzed.

Sludge:

Table 5 Tists the results of metals analysis on sludge sampies
taken at the STP. Bill Yake has compiled and analyzed data or
trace metals in studge collected during Class II inspections,
Table 6 is a summary of selected trace metals concentrations in
digested sludge from primary treatment plants. The values from
sludge trace metals analysis at the Port Orchard STP fall below.
the geometric mesn for the metals Tisted in Table 6.

Table 5. Laboratory Resuits. Port Orchard STP Siudge Metals Anaiysis.

Cu Zn Fe Ni__ Cr Cd Pb Ag  Mn Hg

Total {(mg/kg) 162 610 4800 71 23 4.4 105 34 55 6.1
Soluble (mg/L) 6.12 17.0 76.0 0.64 <010 014 2.3 0,10 1.3 -

Table 6. Trace Metal Concentrations in Digested Sludge from Primary Treatment

Plants.
Cu Cr  Cd Pb Zn Ni
Number of Plants Sampled 1 11 I [N 11 7
Range (mg/kg dry wt) 160~1190  30-153  1.8-13 120-109C  770-2500 24-120
Geometric Mean 466 51 7.4 37% 1561 50

(mg/kg dry wtj
Geometric Mean + 1 S.D.  256-848  30-86  4.0-13.9 198-.700  1045-2331  28-90
{mg/kg dry wt)

Approximately 5,000 gallons of sludge per week are wasted from the
bottom of the clarifier. Mr. Dement states that sludge must be
wasted weekly in order to keep it from bulking and to keep obnoxi-
ous odors at an acceptable level. Sludge should only need to be
wasted every few months in this type of plant. One can only specu-
late as to why the sludge is bulking unless the clarifier can be



Memo t¢ Dave Wright
Port Orchard STP Class fI Inspection
December 30, 1980

drained. Because sludge solids save been ubserve¢ »10c v1ng to the
clarifier surface, it is highly probable that the rone nas holes in
it.

ln order to pump sludge from the botinn of the cla. .f1:r, the sludge
{ine must be purged to clear foreign ohjec:s that hsve ‘allen “nto
the tank. Back- flushing the sludge 1ine .doubtedl. resuspends an
unknown quantity of .ettled mate-ial with v .dasirah?e »~syults

Short of draining and cleaning the c¢la)if1er, which. 4% Id require
a bypass, we are not aware of any vay of solving th. ¢ rudge pumping
problem. Until the sludge protiem is toived, any opprec -ahle
improvement in effluent quality is unlikely

Recommendations:

The following is a list of recommendations thet we helieve <*.cuio be
implemented iumediately.

1. Use Figure 5 to determine detention [ime in the ot tall lwne.
Fecal coliform sample dechlorination and tota' -h' » ne re-
sidual should not be done until the detention *ime has passed.
We are primarily interested n the gusnutity of ‘he «f”neni
when it reaches Sinclair Inlet. Accounting for de €t un time
in the outfall is more representativc of the i--ae .~dition.

2. Laboratory procedures for analysis conducted at tle Central
Kitsap Tab were found to be excellent. Very few df<crepancies
were noted between Tab procedures and accepled standard methods.
Recommendations found in the laboratory procedural survey form
at the end of this report should be pul into ¢*fect. Labora
tory personnel appeared to be very receptivc t. these recom-
mendations.

3. Comparison of 24-hour composite sample resulils sp’ it with the
STP operator correclate very well with the cxce tici ..f feral
coliforms (Table 3). i is ,econmended that ¢ riect fec:
coliform collection procewures be implemented :mnediately.
Additionally, 24-hour composite samplers should be rurchased
and installed on the influent and effluent as svor. a5 possible.

4. The praclice of washing grit into the effiuent aipe should be
haulted. It is recommended that grit be placec in garbage
cans and wasted at the sludge disposal site if no other viable
arrangements for wastage car be made.

5. The flow monitoring apparatus should be calibratec by « quali-
fied techincian as soon as possible.

WA:cp
Attachments
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