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Int.oduction

On Jctiater 1. anc ,* WEe 1 oSy o1 b ov o pwvas peif s - al o
Leavenwortr. Scwage ' eattond  .ant (. 1V A receiving v fir tud¢ o
the Wenatc ee “iver and o C as: 11 in actiun of the Cash.cre TP sere
conducted at the < me tie. This memr is & report of the 'ea enw-rtl

plant inspe tica. the 1 :sults of the :~ceiving water study v 11« ¢
ported in a iater remorandum by Art Johncon.

Personnel involve: in the iw: section included Sharon Chase (Luoper oni
of Ecology [DOE], Water and Wastewater Monitoring Section) Harolc
Porath (NOI. Central Regional n'’ *a% - ia Wes “Yafer (DG, leodque -
ters). The plant ojerator, V. wr+liic.- was j:esent de=iny the -
spection.

The Leavenworth STF :s a secondary tre:tmecnt vlant with an o dat.or
ditch, a8 secondary cla: ifier, ana # chlorine (antact chamber When .he
current upgrade of the plant is complete. ¢ will have two o. idatio
ditches and two secondary clarifiers.

The piart's effi ent 3¢ discho y¢ to *he (u: Yee River (v orv
segment numper 21-45-01). DOE kis ivc ambicne witer quality asoni: ving
staticrs . Lie Hen- chrc dver. o . Loove the teavenworth o e aere
STPs ard one below hoth th sc ef{* ePnis. "The Iive Year Wl @ ity
Strategy’ 11977} inaicates .hat the tenatc)oe I'vver 4s precs tly v cving
the state an' f.uer .1 watc. quai-*v g -". Me-e recently, tae DOL ce
leased a ' emo entitlod 'Upoatc o the "8 \nsly.is of late late wuy
Segments” ‘June 1990). T:ble 1 shows the roter quality indic s v cirted
for the lienatchee River and its tributarics. fhe indices were cat-u-
late? u:‘iing data from the ‘wo ambient -oniloring stations previou: v
mentioned.

The Wenatchee River is in good condition and under normal operatine
conditions, the Cashmere and Leavenwortl treatment plants do not appear
to have a significant adverse impact on the river.



Table 1. Mater Quality Indices* for Wenatches River.

Overall
Index

Temo, Oxygen oH sact. Trophic Restrh. Toxicity Rating

Wenatchee near Leavenworth 5.5 7.8 8.3 5.5 3.7 5.8 (7.9)+ 0.0 3.3
45A110

ntchee at Wenatchee 12.0 7.4 8.3 g, 5.1 5.8 {10,914+ 0.7 7.7
46AGT70

n Values 9.8 7.5 7.0 7.9 4.6 5.9 (9.9)+ 0.5 6.2

*0-20, good; 20-60, marginal; >60, unacceptable.

+

/
\

) indicate that these numbers were not used in calculating

the overall index rating.



Memo to Harold Porath
Leavenviorith STb Class Il In< ction
December 31, 1980

The Mationat? Pollution Discharge Eliminat ion System (NPDES) waste dis-
charge peimit for the Leavenvorth plar ot ¥ ¢r VIA 0020¢ -4) pleres
limits on eifluent biochemical oxygen dewmand (L,OD), suspended solids
(TSS), pH, fecal coliforms, "nd flow During this inspection, the plant
was not meeting permit Timiwstions fo TSS.

General Description of Plant Conditions

Constructiion on the upgrade, 1n progress ¢l the time of the inspection,
accounted for much of the general disorder and lack of maintenance at
the plant. The old sludge drying bed had heen rcnoved tn make room for
the new clarifiers ind the new sludge drying bed was not ready for use.
Sludge had therefore not been pumped out of the chlorine contarti chamber
or the secondary clarificr f.r sone time

Mainienance problems unrelat- -+ to the upyrade c(onstruclion included
probiems with low measurinr ~.c pment 2nd oxidation diich rotrrs.

When we arrived at the plart on October 14, only one of the rotors in
the oxidation ditch was oper«ting; the remsining rotor failed on the
morning of the 15th. This problem apparently occurs tairly frequently.
At this writing, the new ditrh i on livc and the ald ditch is being
cleaned nd¢ .he rotors r.po- .d. The 6t ditch is expected to he
operating by spring.

The flow is measured by a three-inch Parshall flume immediately helow
the coominutor. The approach flow is not laminar, but the operator
reported a flow ithat .as in ~lose igreescnt with the flow obtained with
the Manning dipper (.28 and .27, respectively). Average 1lows for
Leavenworth are substantially higher than the .15 MGD expected on the
basis of population (100 gpJd per capita.. This result suggest: in-
filtration and inflow, but increased population due to tourism, an
imporiant part of Leavenworih's economy year- round, may he paril- re-
sponsible for the higher flows.

Procecdure at the I'.oit

On October 14, we placev compositor. it the i luent and effluent and
took grab samples at the same locations and at ithe oxidation ditch and
secondary clarifier. We recorded temperature, pil, and conductivity for
each location (see lable ?).



Memc to horowd Porath
Leavenworth STP Class [1 inspect r
December 1, 1980

Table ¢ Fi: a Paramneciers

T T Temperature | Conductivity

Influent

10/14/80 7.7 15.8 362

10/15/80 7.6 16.0 370
Oxidalion Ditch

10/14/80 7.0 i5.0 345

10/95/60 /.2 140 335
Secondary Clarificr

10/14/30 41 13.0 364

10/15/80 77 4.9 340
Chior inatled Ltfluent

16/14/80 6.8 1.0 350

10/15/80 7.7 _— 350

Table 3 summarizes the sample collection schedule, locations, and con-
stituents analyzed. We 4id not obis®n a 24-hour influent composite die
to & Toose battery ire

On Oclober 15, the infiuent sampler was sel at 250 m1/15 min. and a b
hour composite taken. The plant has ne automalic sampling equipmeni so
we split our effluent cample with the operator and split a grab sampi¢
from the influent. The 5-hour composite was not split.

The lab procedural survey was conducted on October 15, 1980. Wes Maier
gave the cperator additional instruction on proper procedures.

Compliance with MNPDES Permit

The teavenvorth plant was nol in full compliance with its NPDES perm .
at the time of this inspection. the viclations fell into two cateqo: ics.
(1) failure to meet -ffluent Timitations; ond (?) use of improper lelora-
tory techniques or equipment. Table 4 compares DOE laboratory results
with the NPDES permit Timitations. A summery of all field and lab dsta

can be found in Tahle 5.



Table 3. Summary of sample collection schedule, Tocations, and constituents analyzed.

Date & Time

Composite Sampler Aligquot installed Location Field Data Collected

Influent *250 mi/15 min. 10/15/80 Influent channel below pH, Temperature,
comminutor Conductivity

Effiuent 250 mi/30 min. 10/14/80 Effluent channel at end of pH, Temperature,
chlorine contact chamber Conductivity

Grab Samples Date & Time Location Field Data Collected

Fecal coliform 10/15/80 Chlorine contact chamber Chiorine residual
effiuent

Fecal coliform 10/15/80 Chlorine contact champer Chlorine residual
effiuent

Field Parameters 10/14/80 Secondary ciarifier ori, Temperature,

10/15/80 and oxidation ditch Conductivity

*Compositor initiaily not
sampie because of & | 5-hr,

composite sampie obtained.



Tevle 4. Comparison of laboratory resules 1 om comg »<ite samples with
NPDES permit effluent Timitations.

B __DOE taboratory " " Leavenworth STP lab.
Split
Inflrent EfT. ETf. Inf, Eff. NPDES
B Grab  Comg. Comp.  Grab ~_Grab_ Grab  Fermit
BODs (mg/1) 210 180 26 165* 69* 60
{(1bs/day) 58 161 150
TSS (mg/1) 180 180 100 132 54 60
(1bs/day) 255 126 150
Fecal Coliform - - 3 0 700
{col/100 mls) -
Chl. Resio. - e -~ 4.5
(1g/1) 50
pH 7.6 7.7 7. 6.5-8.5
Flow (MGI) 27 28 7

*Qperator ran a 6-day BOD
<" = Tess than



Table & Summay © ot fiele .-« Lyatoyy va o

InfTuent - Effluent SpTit Samptes ~ ~ TNPDES
__Grab Comrusite Couposite  Inf. Grab Eff. Cowp.  Permit
Flow (MGD) 27 7
BODs (mg/1) 210 180 76 165 69 60
{1bs/day) he 150
COD 280 470 150
Fecal Coli. <3 () 700
{co1/700 mis) -2
Cly Recid, 4.5
5.0
Temperature 6.0 -
Conduc tivity 370 470 gy
pH 7.7 5.8
7.6 [ 7.1 6.5-8.5
TS 390 540 ShU
TNVS 140 210 P
TSS fmo/1) 180 i8¢ . |37 hY 60
(1bs; day) s b 150
TNVSS 34 45 28
Turb. (NTU} 86 63 39
NOE»N g.zh <t3. 25
NO?nN R .75
NH3~N 4 1t
PO P P 3
0 PQ4 P 3 5.0
T»PQ4~P 8.3 6.3

l$<H - [!'EGSS thanit



Memo vo Hay 1d Po atlh
Leavenworth STP Class 11 nspection
December 31, 1980

The plant was in violation ¢, 1t i atior . suspe. ded soirds accord-
ing to the DOE laboratory resulis. 7The results from th - BOD teci were
inconclusive. The agreement betueer L't and |cave wovln offiert 30D
results was very poor and errors in procedure ot both Tabs malc both
the results suspect. The BOD's st the Leavenwe. th Tolr were allowed o
run 6 days instead of 5 and Lhe "ub L el iie o <a ;la was neiihey
dechlorinated nor re-secded. With e Clp P(;TQUd¥ in the 45 ppm
range. the failure to dechlorinate ¢d re-seed severely - educes nonfi-
dence in the results.

In view of the facl that the plant upcrade wit: soon be conpleted  the
violations of effiuent TSS timitatiors and inconclusive -~esults on BOD
are not the greatest concern. Alsa, v th all aseration down and <olids
accumulai ng in the clarifie and ot ol chenber, viol crons are not
surprising. Presumably. *.¢ ew plant will rect its permit “imitations
when it comes on tine. Tne ViO F.tions which wme to 17t a2 o result
of the lab procedursl survey avc more .oricus because, ¢ .epl for pro-
viding some much needed new equipmenl, the upgrade cannei be expected to
correct these problems autom=ziice’t+,  “he following sec: on outlines
these vioclations.

Laboratory Procedural Survey

The laboratory proceduratl . urvey wos ondu «<d o Octolo r 14, %&u. For
compiiance with the testing equipment poriior of the NI'TES pev«it, the
changes in procedure reguired arc as fcllows:

Sample Collection and Handling - Since ih& plant Le% ne osutomatic
sampling equipment, a grab composite hec becn uscd. Sampies of 200
mls every two hours for 8 hours were tal: n§ 1t is recommended that
samples be taken every hour. The ~ight- hour compa<ite should be a
flow composite fi.e., & sample voiume nrotort vnal 1o the flow -
see Figure 1). Tha operator repovied st tng the compusite before
withdrawing the e for lecting.,  The f““pT& shautd be mixed
more thoroughly (v1g@rously %aken)= The samples were He ing stored
prior to analysis at 14°C: 1he recommendea temperat:ie "o 4°C.

BOU

Seed Material - The operalor reported keeping seed material
for a week and storing it on top of the refrigerator at ap-
nroximately 14°C. The maximum recomnended stovage time for
seed is 72 hours (3 days). Tt should be held in the BOD
incubator at 20°C. The operator ols0 reported stirring the
seed before pipetting it into the BOD bottles. The proper
procedure is to allow the sample to settle for 24 hours using
the supernatant for the seed. If the sample is nol allowed to
settle, the organic material in the seed will add BOD. Seed
material should be obtained from the secondary clarifier rather
than the oxidation ditch.




o~ .s

F\OU \n Mdb

b

200 2SO 3a0
mls of samele

50 lov +s0

Figure 1. Sample graph for calculation of flow proportional composite.
Based on maximum flow of .56 MGD.



Memo to Harold Porath
Leavenworth STP (.ass 11 Irspect.
December 31, 1980

Reagent and Dilution Water - The operator is currently buying
bottl~d distiT'ed water for use in “epa1ing veacent a1d
dilution water. A still is includ~} in the equipment expected
with the plant upcrade.

The reagent water was being a_ed on a 1ab ¢« ¢** r the right.
The operator was i0ld to age it in the dark

The operator reported preparing five gallons «* dilution water
at a time. This water would then be used over the course of a
month. The }ilution water should bc made fre r {f¢* eact BOD
test.

Test Procedure - The BOD test should be run m.e a we k as
required by the plani’s NPGI  permii. The ¢ Jorine residual
of the effluent sample shoulu be checked and an appropriate
amount of thiosulfate added see Standard Mcthods). The pH
meter should be calibrated more frequently 1han once a week;
at least once a day.

The operator knew the proper iemperature ané incubation time
for the test but beyond that. she ‘&cked sufficient knowledge
to complete the tesi o> d:d not determine the b-duy dis-
solved oxygen deplietion ¢ the dilui»on water blank. The BOD
of the seed was nct determined and « /¢ dilutior. factor was not
taken into account in the calculations.

The correct procedure .as explained to the cj«iator and Wes
Maier set up the test with her and “urther explained how to
complete the test. Despite this detaited instruction, the
operator let the BOD run 6 days. I{ is clesr thei the opera-
tor will need to study the correct methods carefuily. The DOE
manual for BOD w~.. left witk the operator.

JSS - The vpe: ator understood he correc: lechnic e *¢+ ne sus
pendca sorids test. Sample dry g was the major probiem icied.
The temperature of the oven was /5°C un the¢ day of the lab survey.
The operator knex that the correct temperature fov Jrying the
filters was 103°C to 105°C. However, the thermometer used to
register temperature in the oven only wert up to 1G0°C.

The operator reportedly had no difficully filtering 50 mls of
sample. The correct procedure of running duplicate or triplicate
sample volumes if less than 50 mls can be filtered was explained.
The correct formula for calculating TSS was being used. A new
thermometer must be obtained for the drying oven.



Memo 1o Harc  Porath
Leavenworth SIP Class 11 Inspect.un
Decembeyr 31, 980

Fecal Coliform - /7 revie. of Tab techric < for this teri was not
conducted because the optrato Fad no :. how to run the tect and
the lab 4id not ccntain the proyor =07 » b Th> Chele /Douglas

County Health Deopariment had hecn vrur "1y the fecal tesl for the
plant. The health department ran the Lest once a month by tF > MPN
method. Thc operctor is not at a!l fom-liar with the fecal ¢ 11
form test. Cthe will qeed to review «11 rocedures from ster’ ira-
tion of glesswere and sterile sample collection technique to
correct dilution and counting. Some experimentation will be
necessary to find the correct dilutions to get valid results. A
copy of the DOF manual for the fecal coliform test was 'oft with
the operator.

Amore accurycle Lthevmometer vi11 ne needed for the water uath

incubaior. The one in use v - sccural: o 1°C. The temperatire
fuy the dncib tion of feca’ col forms < critical A thermomet ey
with 170 dns eaents 10 necd sany

Recommendations

In Tight of the current upgrade, which we hope will correct the efflu-
ent violations, our recommendations relate priiarily to the operator's
test procedures.

It 1s clear frowm the Tab rrvucedural survey the® the operator does ..ot
know how to properly periovin the fecal co'ifory or the BOD tests. The
operator will, therefore, need training in labo:atory procedures. Wes
Maier can provide some assistance, but the operator must conscientiousty
apply herself to learning the procedures and not rely Lloo heavily on

Wes Maier. We suggesi that the operator review the proper procedures in
Standard hethods and/or the DOE prucedure manuals, copies of which vere
suppTied to her, and then ask Wes to clarify any test procedures o
calculations that are still unclear. 1f possible, the operator should
take some Tiboratory technique clasces,

Becausc of the operator's ‘nsufficient knowlcdge of Taboratory pro edure .
we do not feel that the va ues rveperted on the DIR's for BOD's are
relial e. The DM s also indicater that le i< were not being done as
frequently as the permit required. ihe fecal coliform test wos done
monthly by the Chelan/Douglas Public Heaith [ partment, while 'he permil
requires weekly testing. BOD and TSS are alsoc required weekly. We ask
that BOD and TSS be run on the same day from the same composite sample,
so that the results can be compared. The operator should be reminded
that the frequency of the testing, the proper reporting of results, and
the use of proper procedures are ail as much a part of permil require-
ments as meeting effluenl Timitations. ,

The regional office should pay close altention to the DMR's and follow
up on any violations in testing or reporting or any numbers that appear
unreliable.

SC:cp
Attachments
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Department of Ecology, 197/. Frie yeo 4o+ | ldity &1, w> Jash, State
Dest. of Ecology, Water Qual Mam' viv ‘', pp.

Singleton, 1.R., 1980 Updatc of the 1180 1, is of tale o - ‘rway seq-
ments: Water Quality Index (WQI) Analysic; Irend Anslysis Memorandum
to John Bernhardt, Water & Wastewater Moni‘uring Sc -tion, NO-, 44 pp.
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: A
‘ a

r\»




1/, wios i rctgykor tecoo oo T N A_ e

13, Is tne ancubator tempore - o o vkea .or accn acy? s

2 I1 ves, how? o L o
b rrequency? e
19, Is < log of recosded incubalor temperalures mainteined? A/ <

a. IT yes, how often is the incubator temperature monitored/
checked?

20. By wnat method are dissolves oovaen concentiations doterminad?

Probe >< Winkday Nthes

a. if bsf pzu

1. What wethod of catibrotion is in use? ieavle Love. o

2. Whe © is the frequency of calibration? e Aﬂi:; o

J
b. If by dinkler

i. Is sodium thiosuliate or PAQ used as tilrant?

2. How is standardization of titrant accomplished?

3. Uhat is the freguency of standardization?

s e e marne on s
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F. :lcdlczting Final Biochamical Jxv5.n C=aand Yaluss Sashinglon State
Depertmant of Fcolagy '

1. Corraction Factors

a. Dilution Factor:

totzl d*l trion volu.2 fml)
~ vol'ue of samle diTuced (mi)

b. Seed correc.cion:

. (30D of Sead)(wml of sred in 1 Titer dilution water)
1000

c. F factar a a niinor carrection for Lha amuunt of séed in
the sesdad reagent Versus tna amount of sead in the
sample dilution:

. [total dilution volume (m1)] - [volume of sampla d11ut=d ml
total dﬂuuon voluse, mi

2.  Final BUD Calcnlotions
a. For seed reajent: ]
(sesd reagent doplet'nor-dﬂuaon watar blank dep!etmn) x D.F.
b. For seeded sample:

(sample diluti.m de p?eaon-dﬂutmn wats'r hlank dep'letion—sr )
X D.F.

c. For unseeded sample:

(samplv dilution depletion-dilution water bl ank .d-ep‘lehon)
x D.F. .

3. Industry/Municipality Final Calculations
0/’(./.’(25,_5 rie /ko . 77
/0 mA o+ Sa- V?((, /0 nils ofsse 4(-

/1(/ ’ '{ '/'..L& ‘[/./‘7 [ po 11174‘) A< (“U“-/
4 -‘D(’J ac seu@ 4:‘r g/ /u'(‘:lu.

‘0 Cervcce '/’d" s
MO Do blea K calc.

Jmihald Do = LnulDo = F0D

Ca.[’auaaé»m -c
22

—-Oju‘ .Jr‘f C‘MA/S(‘.L .



1. Vhat analysis technique is utilized in deteriining totel
susnanded solids?
. - - < . f 7[/6 ’ ’i
a. Standard [‘ethods? L Edition / %( Col b

R A oot 5ok ot oW g ot

C. A.S.T.H.?

d.  Other (specify)?

B. Fest Procedure

o
-
ond &
o
::.r
od ¢
enoed
sndy
N
(V]
[
s

1. What type of filter pap=z

a. Reeve Angel 8934 AH?

b. Gelman A/E?

c.  Other (sveci e Scblo, ch &= Scl, o/l

2. Wnat type of filtering apparaius i used? é?ci/w«aﬂ,u

. - e i

3. Arz Tilter papers prewashead prior to enalysis? v@zxf

I{?v‘“g’ 2. If yes, are filters then dried for a m?ntmum of one
C A © 103°C- 105°¢C W A2 Y
T IWN 0 hour %/. av 103°C- 105°C i%} ¢
75 | . ,
o4 bo Are filters allowed to cool in a dessicator prior to
v A\ weighing? u2o (15 ey vl )
o Pl
A e b <
A
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10.

it.
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4

€

How ara filters stored o7 19 5577
- . “3
Ynot 1< Lhe averacs and cindoum valu (i verod? D D /z
Fowo3s oLoovolome soloctod?
a. Fasn of Tiltration?

b. Fase of calculation?

c. Grams per unit surface area?

d. Other {snecify)?

]

L<

Lhat 15 ilhe average filtering time (essume samole is frop Final
effluenl)? oo 4o Ay

L . : S
How does enalyst procead with the test when the Tilter clogs
at partial filtration?  Jdu, 4= o< -

o et s i st i oo i o e i i 8, I s

IT Jess tharn 50 millititers can be Tiltered at a time, are
duplicate or triplicate samp2 volumes filtered? Ao
//Of;ce v e e y(//a,u(j) ’

«

Is sample measuring containzr; i.e.. graduated cy71“dur rinssad
fo?lqszug sample Tiltration and the resulting washwater filterad

,,

with the saﬂpie? N S

Is filter funnel washad down tollowing sample filtration? -
e s
/

ter dryed for cne (1) hour,
hen reweighed? /¢ S

s s it o Sty e

Foilowing filtration, is f
cooltaed in a desscator, and

subsequent to initial reweiching of the {ilter, 1is the drying
cycle repeatad until a consiant filter weight is obtainad or
unti] waight loss is less tran 0.5 mg? A0
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Reco-mend “tions:
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C. Calculating Total! Susp-nded Sulics Volues Wasningiton & ete

Department of Ecology
A-B

C X

A.  mg/1 TSS =

A

il

Where:

(]

Industry/funicipality Calcula

108

Finat weignt of Tilter und residoe (gyrams)

~initial weight of filter (grams)

111l as of sansle Tiftered

o

tions



Racamrmmnens Cions:

-

SPLIT SAMPLE PRESULTS:

Origin of Samnle .
q ! .

et e B e . e A

Collection Date .
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