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ABSTRACT

A Class 1T inspection was conducted at the Pullman Sewage Treatment
Plant (STP) on September 16 and 17, 1986. The facility, a bio-tower/
activated sludge secondary plant discharging into the South Fork of
the Palouse River, was providing good biochemical oxygen demand (BODS)
and total suspended solids (TSS) removal. Reduced effluent ammonia ~
and chlorine residual concentrations were observed in comparison to a
pre-upgrade survey conducted in 1978. All parameters were below or
within National Pollutant Discharge Elimination System (NPDES) permit
limits, with the exception of the effluent ammonia concentration which
exceeded the allowed monthly average. Collection of limited receiving
water data by STP personnel is suggested to help evaluate the ammonia
permit limits,

INTRODUCTION

A Class 11 inspection was conducted on September 16 and 17, 1986, at
the Pullman Sewage Treatment Plant (STP). The inspection was a
follow-up to a pre-upgrade Class II inspection/receiving water survey
done by the Water Quality Investigations Section (WQIS) on September
12 and 13, 1978 (Bernhardt and Yake, 1979). Conducting the inspection
were Carl Nuechterlein from the Ecology Eastern Regional Office (ERO)
and Marc Heffner from the Ecology WQIS. Terry Dokken, chief operator
at the STP, and Al Prouty, plant process analyst, provided assistance.
The inspection was conducted in conjunction with an Ecology receiving
water study on the South Fork of the Palouse River. The receiving water
results are presented in a separate report (Joy, in preparation).

The Pullman STP is a secondary plant that provides seasonal nitrifi-
cation. Treatment units include two primary clarifiers, a bio-tower,
two activated sludge basins, two secondary clarifiers, and chlorination/
dechlorination facilities (Figure 1). Treated effluent is discharged
into the South Fork Palouse River, as limited by NPDES permit #WA-
004465-2. Sludge from the process is thickened, anaerobically digested,
dried using a belt filter press, then spread on agricultural land. A
paved lagoon is used for sludge storage when field conditions do not
allow spreading.

Objectives included:

1. Collect samples and measure flow to estimate plant efficiency and
NPDES permit compliance.

2, Review laboratory procedures (including sample splits with the
STP laboratory) to estimate accuracy of results and conformance
with approved analytical techniques.

3. Provide data for comnsideration as part of the receiving water
gtudy.
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PROCEDURES

Grab and composite samples were collected during the inspection.
Ecology composite samplers collected influent and effluent samples
(Figure 1). The samplers collected approximately 220 mLs of sample
every 30 minutes for 24 hours. Composite samples collected by the
Pullman STP included a flow-paced influent sample and a time~paced
effluent sample. The effluent sampler collected approximately 150 mLs
of sample every 45 minutes. The Pullman influent sampler plugged
during the sampling period, resulting in an incomplete sample. All
composite samples were split for analysis of selected parameters by
the Ecology and Pullman STP laboratories. Sampling times and parame-
ters analyzed are included on Table 1.

Ecology grab samples were collected for field and laboratory analyses
(Figure 1). Samples collected and parameters analyzed are summarized
on Table 1.

Instantaneous Ecology flow measurements were made at the influent
Parshall flume. The operator reported that the in-line effluent flow
meter is not accurate at the usual plant flow rate, so it was not
being used during the inspection.

RESULTS AND DISCUSSION
Data collected during the inspection are summarized in Table 2 (Ecology

Analytical Results) and Table 3 (Flow Measurements).

Table 3 - Flow measurements — Pullman, 9/86.

Flow for
Date Instantan— Total- time
eous flow izer increment
Month Day Time {(MGD) reading (MGD)
9 16 1150 - 29929
* 2.15
S 16 1510 2.80+ 2408
2.71
9 17 0820 5.78 21770
4.82
9 17 1050 3.90 26786
Average flow during inspection = 2.85

*totalizer reset to zero at approximately 1200 hours each day.
Meter was reset from approximately 30500 on 9/16.

+Ecology instantaneous measurement 2.9 MGD (assumes standard
18" Parshall flume)



Table 1 - Sampling schedule

and parameters analyzed - Pullman,

9/86.

Station
Jate
Time

Sampler#

Laboratory®

Field Analyses

v

Temperature
Conductivity

p

Influent 9/16 1030
1525
9/17 0850

Comp . Ecology Ecology

(1000~

Pullman

1000) Pullman Ecology

Aeration 9/16 1050
Basin #1 9/17 0850

Aeration 9/16 1055
Basin #2 9717 0850

Effluent 9/16 1130
1315

1340

1535

Y/17 0840

1045

Comp.

(1000~
1000)

9/18 0800
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Table 2 - Ecology analytical results - Pullman, 9/86,

Field Analyses Laboratory Analyses
. F?:ee T?tal 3 ' 5 ¥ Solids (mg/iL) N Nutrients (mg/L) - ,: '5
EREE T 38 Zf3 5 % s 3 i3
g 5 e & e Sg o ¢ E @ - o0 L5y 25
3 2 . - e ) ~& 0B 5o g o : = = i 3% =
o s s B - A e, ¢ % N T E
® “ ] g £ - <8 = an -1 ol =4 v & © el =) < ! a % 38 3 & F o
o g Pt 5 o z 32 58 & o g =B g & =4 ~ ~ = = =z < =3 Q. — Do~ <
Influent 9/16 1030 22,5 7.3 600 62 400 400 1800
1525 21.5 7.3 640 59
9/17 0850 23,7 ++ 555
Comp. Ecology 5.8 700 180 400 620 330 130 20 32 19 0.01 0.07 3.1 6.4 7.9 740 270 47
Pullman-++ 250 250 24 3.0 7.8 677 280
Aeration 9/16 1050 22,2 3.0-4.0 1400 270
Basin #1 9/17 0850 2.7-4.,2 1300 250
Aeration 9/16 1055 22.1 3.0-4.0 1500 260
Basin #2 9/17 0850 2,7-4,2 1400 250
Effluent 9/16 1130 21.5 7.0 575 160 2100 1 53 20 4 1.7 1.3 23 5.6 6.5 7.2 632 120 44
1315 <0.1%  0.1%
1340 NS LLIRGISEL]
1535 22.06 7.0 600 200 2200 ) 36 20 3 2.5 2.0 23 5.8 6.2 7.2 630 120 42
9/17 0840 21,3 ++ 580 <0.1% 0.3% 2,404 160 32 12 3 0.51 0,42 26 6.0 8.1 7.1 642 120 41
<0, 1% <O, 14%
1045 71
Comp. Ecology 5.8 600 17+ 44 490 300 7 <13 2.0 1.3 24 5.8 7.0 7.3 652 120 41
Pullman 18 44 490 290 6 <l 4 1.9 1.6 25 5.8 6.7 7.4 661 120 43
9/18 0800 0.OM**
*hefore dechlorination
**afrer dechlorination
+inhibited BOD results Day  BOD (mg/L
5 4.1
10 8.1
14 9.8
20 14

++4pH meter malfunctioned
*#%sample collected after dechlorination and split with STP lab. STP lab result (.04 mg/L. Ecology analysis dome with DPD
Verrous Titrimetric Method for this sample and with LaMotte DPD color comparator for other samplea. STP lab analysis done
with Hach DPD test kit.
#4D.0. at end of chlorine contact chamber. D.0. at point of discharge was 5.5 mg/L.
+H+Compositor malfunction prevented collection of a complete asmple



Plant Operation

Figure 1 provides a schematic of the plant flow, Influent flow passes
through the headworks/flume area into a wet well where it combines
with return flows. Measurements of the Parshall flume and head heights
were made by Ecology. Table 4 compares the field measurements with
specifications for a standard 18-inch Parshall flume. The field
measurements indicate that the throat of the flume does not meet
standard specifications. Comparison of Ecology instantaneocus head
height measurements with the instantaneocus in-plant flow meter sug-
gests that the meter is calibrated as an 18-inch flume (Table 3). The
plant flow measurements are probably slightly higher than the actual
flow. The effluent flow meter should be repaired and used. The
influent flume can be used as a rough check of effluent flow meter
accuracy.

Table 4 - Comparison of STP flume to

standard flume dimensions#®
— Pullman, 9/86.

Standard
dimension STP flume
Measurement (in)+ (in)
A 40 3/8 40 1/4
B 30 30 3/8
C 57 58 5/8
2/3 ¢C 38 38
E (side 1) 24 21 1/2
E (side 2) 24 20 1/2
W 18 17 1/4%*
. 15 i £ i 2 —
‘ D ; - 1
T E ) T

*standard dimensions and flume diagram
from Stevens (1978)
+for 18" flume
**egtimate; walls were bowed so throat
width variable

Flow then passes through the primary clarifiers and into a splitter

box where it is combined with the bio-filter return flow. Sludge

depth measurements showed sludge accumulation in the primary clarifiers
was minimal, ranging from six inches to one foot. From the splitter
box a portion of the flow is sent to the bio-tower while the remainder
is combined with the return activated sludge (RAS) and sent to the
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aeration basins, gio—tower loading is maintained at approximately 90
1bs BOD_/D/1000 ft~ of media to avoid odor problems that occur at
higher ioadings.

Dissolved oxygen (D.0.) concentrations in the aeration basins are
maintained at approximately 3.0 mg/L. The high D.0. is maintained to
encourage nitrification. Fcology D.0. measurements made on 9/16 at
1040 hours using a YST D.O. meter ranged from 3.0 to 4.0 mg/L (Table
2); within 0.5 mg/L of the permanent in-tank meters at the plant. The
in~tank meters indicated that D.O. concentrations ranged from 2.7 to
4.2 mg/L, on 9/17 at 0830 hours. MLSS concentrations were maintained
in the 1300-to-1500 mg/L range (Table 2).

Aeration basin effluent is routed to the secondary clarifiers. Sludge
depth measurements in the secondary clarifiers ranged from zero to one
foot. The clarified effluent is routed to the chlorine contact basin
for chlorination followed by dechlorination and discharge into the
South Fork of the Palouse River. Sludge depth at the tail end of the
chlorine contact chambers ranged from 1.5 to 1.75 feet in 6 feet of
water. Al Prouty reported that the basin had been cleaned the week
before, indicating fairly rapid deposition.

The chlorination/dechlorination process is a flow proportional system
tied into the influent flow meter (it was tied into the effluent flow
meter until meter inaccuracies were discovered). The chlorine residual
concentration is monitored at two locations. A sensor at the head end
of the contact basin continuously monitors the concentration and con-
trols the chlorine dosing rate. A sensor at the tail end monitors the
chlorine residual prior to dechlorination and controls the rate of 802
addition. Every two hours the tail end meter switches to a sensor
located after dechlorination which monitors the actual discharge
concentration for 15 minutes. Al Prouty reported that meter precision
is approximately + 0.06 mg/L, greater than the permitted 0.02 mg/L
effluent concentration.

Sludge handling at the plant involves several processes. Sludge from
the primary clarifier is gravity thickened while waste activated
sludge (WAS) is thickened using dissolved air flotation. The two
thickened sludges are mixed then anaerobically digested. The digested
sludge is dewatered using a belt filter press. The dried sludge is
applied on agricultural land. A paved holding lagoon is used to store
the dried sludge for later land application when immediate application
is not possible.

Data Analysis

The inspection data show that good BOD. and TSS reductions were occur-—
ring (Table 2). Table 5 compares inspection data with applicable
design capacity data from the NPDES permit. Although the inspection
flow was slightly greater than the dry-weather design, the BOD_, and
TSS loads were far enough below capacity that the plant appears well
within design capacity.



Table 5 - Comparison of inspection data to NPDES perwit
design criteria - Pullman, 9/86.

Permit
Design Inspection
Capacity Data*
Monthly average - 2.7 2.85
dry-weather flow (MGD)
Influent BOD5 loading 6000 4300
(1bs/D)
Influent TSS loading 6100 3100
(1bs/D)

*Ecology analysis of Ecology composite samples.

The influent was unusually dark when the 1030 hours grab sample was
collected on September 16. Laboratory analysis found the sample to be
highly colored (1800 units), with a slightly elevated TSS concen-
tration (400 mg/L) and typical COD (Table 2). Determining the source
of the discoloration was not pursued.

Table 6 compares data collected prior to the upgrade with inspection
data (Bernhardt and Yake, 1978). Effluent quality improvements in

NH,,-N and chlorine residual concentrations are most noticeable. The
higher BOD_. effluent concentration observed during the 1986 inspection
is probably due to nitrification during the test as the inhibited BOD5
(CBODS) was approximately 13 mg/L less than the BOD5 (Table 2).

The difference between the BOD_. and CBOD, would likely increase during
spring when the plant begins to nitrify, and fall when nitrification
slows down. Pullman should consider running both BOD_. and CBOD_. tests
on effluent samples to determine how much of a problem nitrogendus
oxygen demand is during the test. If the problem causes difficulty
meeting the BODS permit limit, they may wish to request CBOD5 effluent
limits.

Comparison of inspection data with NPDES permit limits is presented in
Table 7. All parameters were within monthly permit limits except the
NH,-N effluent concentration. Possible methods to attain additional
NH,-N removal with the present facility include:

i. Additional BOD removal by the bio~tower may encourage additional
nitrification in the aeration basins. This may not be practical
because the bio~tower is presently being loaded at the maximum
rate at which nuisance odors do not occur.

2. Increase MLSS concentrations in the aeration basins to encourage
a higher sludge age and thus encourage a higher population of
nitrifying organisms. Operator experimentation could determine
the practicality of a higher MLSS.

8



Table 6 - Comparison of 1978% and 1986 inspection data - Pullman, 9/86.

o 2 =
= =
o o] =4 >
g s hal SN Solids (mg/L) ~ Nutrients (mg/L) 2
> —~ 2 o ~ 3 = >g N0
= L3 O (o)) ~ 44 w— (]
= [0 ) &) =1 o1 e [ ¥ o~ =
C ] 5o~ O S~ & < I I o owm N’
N — — B A — S < v oA = = = = — 2o
s} 0] o [ I @ [Ta} 72! wv 0 [ [ | (@) @ T O 3
3 5 § 58¢& 8§ 5 8 o Z 2 oz 5 2 & S 75 EE 3
n a 0 AN AN bra o B g 2 B & = = =z o [ ST K
o Influent 9/16-17/86 Comp. 180 400 620 330 130 20 32 19 0.01 0.07 3.1 6.4 740
9/12-13/78 136 329 635 341 190 54 72 14.4 <0.02 <0.02 3.2 5.9 612
Effluent 9/16-17/86 Comp. 17+ 44 490 300 7 <1 3 2.0 1.3 24 5.8 7.0 652
9/12-13/78 <4 67 368 289 5 2 4 13.1 <0.02 <0.02 3.0 3.3 593
9/16~17/86 Grab <0.1 71-200
9/12-13/78 1.5-1.6 10 est,
* = 1978 data from Bernhardt and Yake (1979)
est. = estimated
+ = inhibited BOD. - 4.1 mg/L
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Table 7 -~ Comparison of inspection data to NPDES permit limits -
Pullman, 9/86.

NPDES Permit Limits

Inspection Datat

Monthly  Weekly Ecology STP Grab

Parameter Average Average Composite Composite Samples
BOD5

(mg/L) 30 45 17 18

(1bs/D) 300 1350 404 428

(7 removal) 85 91 *
TSS

(mg/L) 30 45 7 6

(1bs/D) 915 1373 166 143

(% removal) 85 95 %
Fecal coliform 200 400 1603200

(#/100 mL) 160371
pH (S.U.) 6.0 < pH < 9.0 7.0:7.0
Flow (MGD) 4.3 2.85 2.85
NH,-N (mg/L)

(12/1 - 3/30) -

(471 - 4/30) 5

(5/1 - 10/30) 1 2.0 1.9

(11/1 - 11/30) 5
Chlorine residual <0.02 0.1

(mg /L)

+Ecology laboratory analyses
*Influent compositor malfunction prevented calculation
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3. Improving the environment in the aeration basins may encourage
further nitrification. High D.0. concentrations are maintained
in the basins to encourage maximum growth rates (2.7 to 4.2 mg/L
during the inspection). The pH should alsc be considered. Ef-
fluent pH during the inspection was 7.0 and the alkalinity was
120 mg/L., Maximum nitrification is thought to occur in the pE
range of 7.2 to 9.0 (Metcalf and Eddy, 1979). When using fine
bubble diffusers, maintaining an alkalinity of 175 mg/L as CaCO,
is predicted as necessary to keep the pH at 7.2 (EPA, 1975).
Review of effluent pH data from several months of DMR data is
presented in Table 8. The data suggest that pE may be inhibiting
nitrification at the plant. Monitoring pH and alkalinity in the
secondary system and adjusting as necessary may improve nitrifica-
tion efficiency.

Table 8 -~ DMR Effluent pH Data - Pullman, 9/86.

Date pH range (S5.U.)

6/86 6.4 7.1
5/86 6.4 7.0
4/86 6.4 6.8
3/86 7.0 - 7.3
2/86 6.3 7.0
1/86 6.6 7.0
12/85 6.4 7.0

The NH,-N permit limits were reviewed tc estimate the NH_-N toxicity
protection provided in the receiving water. The one-hout and four-day
NH,-N toxicity criteria for the South Fork of the Falouse River were
calculated using Ecology ambient water quality monitoring data from
station 34B110 located at the State Street bridge upstream of the STP
(EPA, 1986; Ecology, 1986). 1Individual criteria were calculated for
each monthly sample collected in water years 1982-1986. The allowable
NH,~-N concentration in the STP effluent at which the criteria would
no% be exceeded was then calculated for the inspection and maximum
permitted flow rates. Figures 2-5 compare the allowable effluent
concentrations to the existing permit limits. Applicable formulas and
calculations are provided in Appendix 1.

The figures suggest the existing permit limits usually provide ade-
quate one-hour criteria protection, but often fail to provide adequate
four-day protection. Unfortunately, downstream ambient receiving
water data are not available to more accurately estimate actual tox-
icity criteria. Receiving water data collected during the inspection
showed the effluent significantly changes receiving water pH and
temperature, decreasing NH_-N toxicity in the receiving water (Joy,
1987). Table 9 summarizes‘NH3—N toxicity-related changes near the
STP.

Collection of upstream (State Street Bridge) and downstream (0ld City

Dump Road Bridge) pH and temperature data on a routine basis by STP
personnel is suggested so NHB-N effluent limits can be properly

11
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Table 9 — Upstream and Downstream Ammonia Toxicity Criteria Comparison* - Pullman, 9/86.

Percent Toxicity Criteria Toxicity Criteria
Temp. pH un-ionized (mg/L un-—ionized NH3—N) (mg/L WH,-N)
Station Date Time (OC) (5.U.) NH3~N I-hour 4~day l-hour 2~day
Upstream*# 9/16 1400 15,6 7.9 2,22 0.150 0.029 6.8 1.3
Downstream** 9/16 1230 18.1 7.5 1.08 0.131 0.019 12.1 1.8
Upstream®#* 9/17 1010 12.3 7.9 1.74 0.119 0.023 6.8 1.3
Downgtream** 9/17 0930 17.0 7.3 0.63 0.096 0.011 15.2 1.8

*Data from Joy (in preparation)

**Upstream samples taken at State St. Bridge; downstream samples taken at 0ld City Dump Road

Bridge



reviewed and changed as necessary. Collection of data two times per
day (early morning and midafterncon) once per week should be adequate.

The dechlorination system deserves further analysis. Al Prouty re-
ported that the maximum SO, injection rate is 24 1bs/D. At the peak
flow rate measured during %he inspection (5.78 MGD), that rate would
be adequate to remove a chlorine residual of 0.5 mg/L (calculation
assumes 1 mg/L SO, removes 1 mg/L chlorine residual; WPCF, 1977).
Ecology chlorine Fesidual concentration measurements roughly corre-
sponding to the peak flow rate were 0.3 mg/L prior to dechlorination
and <0.1 mg/L after chlorination. Reserve capacity of the SO, system
appears minimal; an increase should be considered in the near” future.

Metals analysis results from the digested sludge sample are presented
in Table 10. The results indicate that the Pullman STP sludge was
within the range of concentrations found at activated sludge plants
statewide during previous Class IT inspections.

Table 10 - Sludge metals data - Pullman, 9/86.

Summary of Statewide Data*

Number
STP Sample*#* Range Geometric Mean  of

Metal (mg/kg dry wt) (mg/kg dry wt) (mg/kg dry wt) Samples
Cadmium 5.0 <0.1 - 25 6.9 28
Chromium 62 15 - 300 60 28
Copper 426 75 - 1700 370 28
Lead 80 34 - 600 220 28
Nickel 22 <0.1 - 62 22 24
Zinc 890 165 - 3370 1160 28

*summary of data collected during previcus Class 1T inspections
at activated sludge plants throughout the state
**percent solids = 277

Laboratory Procedures Review

Laboratory procedures were reviewed with Pullman STP staff by Ecology
roving operator Otis Hampton. A copy of the "Laboratory Procedural
Survey" he completed is included in Appendix II.

Results of samples split for analysis by both the Ecology and Pullman
STP laboratories are presented on Table 11. Results for most samples
compare closely, although the Pullman STP TSS results were greater in
all cases. Completed TSS test filters should be redried and reweighed
to assure they are being adequately dried. Once adequate drying is
assured, quarterly rechecks using the redry/reweigh technique are
suggested for quality assurance.



Table 11 - Comparison of split sample laboratory results -
Pullman, 9/86.

BOD TSS NH,-N

Station Sampler Laboratory (mg/ﬁ) (mg/L) (ng/L)
Influent Ecology  Ecology 180 130 19
Pullman 202 152 22
Pullman* Ecology 250 250 24
Pullman 275 282 21

Effluent Ecology  Ecology 17 7 2.0

Pullman 19 12 2.2

Pullman  Ecology 18 6 1.9

Pullman 24 14 2.2

*compositor malfunction prevented collection of a complete sample

RECOMMENDATIONS AND CONCLUSIONS

The STP was providing good BOD,. and TSS removals, and substantial
nitrification during the inspettion. Effluent parameters were below
or within NPDES permit limits with the exception of the NH_-N concen-
tration which was greater than the allowed monthly limit. “Increasing
MLSS concentrations and/or controlling pH in the aeration basins may
increase NH_,-N removal. Comparison of the permitted ammonia discharge
to receiving water toxicity criteria was inconclusive due to pH and
temperature impacts the discharge has on the receiving water. Limited
receiving water monitoring by STP personnel as outlined in the discus-
sion is recommended.

Other areas discussed that may need further attention include:

1. The throat of the influent Parshall flume being used for flow
monitoring was not standard, likely decreasing accuracy. Repair
and use of the in-line effluent flow meter is suggested.

2. Sludge seemed to be accumulating rather quickly in the chlorine
contact chambers. Frequent monitoring and sludge removal as
necessary are suggested.

3. Preliminary calculations suggest that the capacity of the SO
injection system is being approached during daily peak flows.
Capacity should be checked and increased if necessary.

4, The difference between the BOD_. and CBOD5 test results in the
effluent suggests that the nitFfogenous oXygen demand may influ-
ence the BOD, test. The city should consider running side-by-
side BOD ana CBOD,. tests, especially during transition periods
in and oGt of nitr%fication, to see if they should pursue any
CBOD5 permit limits.

Sample splits suggested that the STP laboratory was analyzing samples

accurately. Checks to assure that TSS filters are completely dried

during the analysis are suggested.

16



REFERENCES

Bernhardt, J. and W. Yake, 1979. "Assessment of Wastewater Treatment
and Receiving Water Quality - South Fork of the Palouse River at
Pullman, Washington," Washington State Department of Ecology.
Project Report DOE-PR-5, February 1979.

Ecology, 1986. Retrieval of Ambient Water Quality Data for Station
34B110. Water Quality Investigations Section, Olympia.

EPA, 1975. Process Design Manual for Nitrogen Control, October 1975.

EPA, 1986. Quality Criteria for Water, EPA 440/5-86-001, May 1, 1986,

Joy, J. (in prep). Report on the South Fork of the Palouse River Re-
ceiving Water Investigation; September 16-17, 1986,

Metcalf and Eddy, 1979. Wastewater Engineering/Treatment Disposal/
Reuse, 2nd Ed.

Parametrix, 1983. "Pullman, Wash. Wastewater Treatment Plant
Improvements,"

Stevens, 1978. Stevens Water Resources Data Book, 3rd Ed., April 1978,

WPCF, 1977. Wastewater Treatment Plant Design, MOP/8.

17



APPEIDIX I

Calculation of Iil4-N toxicity information. Appropriate forrulas taken fronm
LPA (1986).

nonn

I-hour criteria (mg/l un-ionized Nhgnﬂ)* i U%;f ~ x 0.322
: FT o FPIox 2
where:
5.03(20-1)
pp o= 10 2-03(20-T
it = 1 if 8 <« pli< 6%
, (7.4 = pii)
1+ 10 if 6.5 < pi < 8
1.25
0.860
4—day criteria (mg/L un-ionized NIi,-N) = - - .820
7 (m 370 FT % FPH x ratio X 0-62%
where:
Ratio = 16 if 7.7 < pH < 9%
- ./ = pll
_ 24 x 107 -l
= — 1f 0.5 < plt < 7.7
1+ 10(7./& ~ nil)
Flow rates for calculating the maximum downstream load = SF Palouse flow
+ ST flow.
Cyiteria
1-hour 4L~dav
Inspection flow (XGD) O 2.85
Maximum permitted flow (MGD) 9 4.3

*Ar FPH of 1 and a ratio of 16 were used when the pil exceeded %.0.



Table la - Calculation of acceptable WH3-N discharge concentrations

for STP design flow conditions - Pullasan, 9/86,

Criteriz cajculations

unionized NH3I-N {lbs/d)

1982
1983
1954
1986

182
1983
1984
1985
1986

1 hour 4 day allowabie STP efflyent
F Palouse ambient data 0 emeeeeees saxinum concentrations {ag/L)
~~~~~~ Criteria Criteria acceptahle s e e o NPDES
date unionized unionized unionized downstrean load allowance unignized NH3-N NH3-N KH3-K
----------------------------------- tiow teep NE3-N T ONRS NED-N NH3I-H NH3-K - Hinits
sonth day time {rfs i) {mg/L}  wunionized img/l) T FPY {mg/L} Ratio 1 tsg/L} | hour 4 days toad i hour 4 day | hour 4 day 1 hour 4 day (ag/L)
! 2 1440 7440 [ 7.4 0,37 0,235 7.001 3.589 1,600 0.037 23,943 3.589 0.005 152,049 19.352 3,487 148,562 15.865 1,979 0,447 842,231  188.248
! 23 1125 42,0 36 7.8 0,18 0.499 0,001 3,108 1,118 0,062 16,9000 3,103 0.012 18,578 3107 9.283 18,293 2.822 0,744 0.079 34,855 11,258
I 17 115 8.0 0.4 1.9 0,66 0.675 2.004 3.873 1,033 0,052 15,000 3.873 0,010 11.865 1,885 0,672 11,192 1,213 0.149 0,034 22,091 5,010
1 15 1130 15,0 1.2 7.8 0.36 0,574 0,002 3,664 . 418 9.052 16,000 3. b4 0010 §.151 1173 0.167 7,984 1,006 9.106 0.028 18,530 4,884
{ 14 1130 36.¢ 1.3 1.7 0,53 9,440 0,002 3.63% 1,201 9.049 16,000 3.43% 0.00% 13.179 2,164 0,473 12,706 1,69t 0,169 0,047 34,799 10,253
2 13 {335 750.0 3.2 7.8 0,18 0,270 3.192 1,600 0.042 23,943 3.192 0,003 172,348 21.%%7 1.963 170,384 19,972 2.270 0,557 840,727 206,285
2 22 1150 1§0,0 1.9 1.6 0.10 0,425 2,307 1,395 0.07  18.525 2.307 0,012 74,250 t1.B48 0,806 73.645 11,262 9.981 0.314 {36,983 50,74
2 7 1045 35.0 3.2 8.0 .57 1.068 3192 t.001 0,067 16,000 3.192 0.013 17.669 2,892 1,148 16.521 1,743 0,220 0.04% 20,409 4.532
2 11 1155 3.0 1.6 1.7 9,56 9.472 3,565 1,201 0.050 16,000 3,565 0,010 13.724 2261 0.827 13,197 1,734 0,178 0.088 37,049 19,24
3 15 1345 260.0 5.0 7 0,44 0,623 2,00t 2,818 1,201 0.063 16,000 2.818 0,012 93,252 17.45% 1,222 92.030  16.233 1,226 0433 196,804 72457
3 27 1800 8.0 g1 8.0 0.21 1,706 0.004 2.123 1,001 9.101 16,000 2,423 0,019 44,445 7.786 1.313 43,133 £.473 9.575 0,184 33,404 10.581
3 [} 1120 62.0 5.2 7% 0.39 0.999 0,003 2.780 1,053 0.073 14,000 2.780 0.014  29.911 5.200 1,002 28,909 4198 0.385 6.147 38,55 11.718
3 11 1205 108,9 41 7.5 0.24 0.366 0,001 2,999 1,435 0,086 21199 2,999 0.007  3Z.684 4,455 081 32,433 3.943 0.428 0110 116,965 30,043
3 1l 1150 1o, 8.1 7.9 0.20 1,258 0.003 2,275 1,033 0.089 16,000 2.275 0,017 59,626 10,791 1,492 58,134 9.300 0.775 0,259 81,366 20,414
4 19 1430 90,0 8.0 7.9 .06 1.350 9.901 2,138 1,053 0.08% 14,000 2,138 0,018 53.214 9.516 0,393 Sz.82¢8 9123 0.704 0,254 52130 18.843 5.00
4 19 1235 33.0 13.3 9.2 0,02 30.747 0,006 1.384 1.800 0,154 14,000 1.384 0,030 39.13%2 6,357 1,0%4  38.038 5.263 0.307 2,147 1,448 0.477 3.00
4 10 1510 1490 6.8 1.9 0,30 1133 0.003 2.489 1,053 0,082 16,000 2.489 0.014  67.491 12,401 2.56% 65,122 9.831 0.868 0278 Te.440 24,153 5.00
4 2 120 219,90 1.4 1.6 .40 0.600 0.001 2.388 1,308 0.069 18,525 2.388 0,011 105,007 14,993 0,873 164,134 16119 1,387 0,483 231,224 74,914 5.00
4 15 1155 33,0 8.7 8.2 9,27 2,597 0.008 2,183 1,000 0,098 16000 2.183 0.019  74.803 4,029 1,340 23,465 2.6%0 0.313 0075 12,018 7.888 5,00
5 10 1415 400.0 2.8 8.6 0.07 6.805 0.008 2.023 1,000 0,106 14,000 2,023 0,020 235,741 44335 10.770 225,470 34 %5 1,004 LT M7 14,08 1,00
3 2% 1225 18.0 219 .6 0,14 15,363 0.022 0.877 1,000 0,244 15,008 1.000 0,041 42,032 5.472 2.087  19.945 3,383 0,532 1464 0.614 1.00
3 8 105 32.0 12,6 %.0 9.07 18,568 0,013 1.667 1,000 0128 14,000 1667 0,023 31.783 5.142 2,242 1.5 2,900 0,394 08 2.120 0,436 .00
3 7 1145 26.0 1.4 8.6 0,06 7,641 9,905 1,811 1,000 0,148 16,000 1,811 0,023 25.439 3.99% 0,642 24,79 3.387 0,339 09 4,323 1,225 1,09
i 13 1150 19.¢ 12,5 8.8 0.04 12.493 0,905 1.679 1,000 89,427 16,000 1879 0,024 12,644 3,391 4.512 22.132 2,880 0,295 0,080 7360 0,443 1,00
b & 1620 29,0 18.0 9,5 o.16 52,019 .083 1.148 1,000 0.186  16.000 1,148 0.036 774,906 SL.ASE 116,839 158,267 -45.181 2,109 -L.BI18 4053 -1.494 1,00
[ 28 1218 8,2 .6 8.6 0.1% 15,065 0,023 0.895 1.000 4,239 16.000 1,000 0.041 28,562 3.301 1,000 27.562 2.30t 0,367 é 0,425 1,00
5 17 120 2.6 7.7 7.t .08 29.482 0,027 1,172 1.000 9.182 16,000 1,172 0,035 34,39 5.235 3.024 3,372 2211 0.418 0.208 1,00
5 0 1203 8.0 20,0 8.7 0.04 14,603 0,007 £.000 1,000 0.214 16,000 1,800 0,041 25.343 3,256 0,206 25,057 2,970 0.334 0,499 1.00




Table Ja (cont'd) - Calcuiation of acceptable NH3-¥ discharge concentrations

for 5P design flow conditions - Fyllman, 9/86. Criteria ralctulations
unionized NHI-M (lhs/d)
1 hour 4 day atlowable STP effiuent
SF Palouse ambient data = maxinum concentrations (mg/L)
sxe === Criteria Criteria atceptable Eild - NPDES
date unionized unipnized unionized downstreas ioad allowance unionized NH3-N NH3-N NH3-N
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ flow temp NH3-N 1 MH3 HH3-N NHI-N NH3-N  ---- upstreas o= linits
year sonth day tise fefs? 9] tmg/L}  unionized (mg/l) F1 FPH (ag/L} Ratio 1 ing/L} | hour 4 days toad 1 hour 4day ! hour 4 day | hour 4 day  lag/L}
1982 7 it 1130 3.8 0.5 8.2 4,08 6,129 0.603 0,964 1,000 0.22¢ 16.000 1,000 2,041 23,252 2,703 0,091 23.162 2,612 5,309 0,073 5,035 1. 186 1.0
1983 7 1% 1220 4,0 2.2 B.& 0,03 15,449 0.008 9,839 1.000 ¢.249 16.000 1,000 0.041 28,138 2,370 0,189 23,970 2,202 0,319 0,064 2,041 0,392 1,00
1984 7 10 1210 [ 214 8.5 0.04 58,178 0.023 9.908 1,000 0.233  16.600 1,000 0,041 25.378 2.813 0.753 24,624 2.061 0.328 0.057 0.564 0.099 1.00
1984 7 8 {210 5.0 18.8 B.4 0,09 8.372 0,008 1,086 1,000 8197 16,000 1.084 0.038 20,146 2,386 0,203 19,943 2.183 0,266 0,961 3.4 0,727 1.00
1982 8 17 1310 4,4 1.6 9.1 0.08 35,974 6.029 0,895 1,000 0.239 16,000 1.000 0,041 23.673 2,459 0,682 22,99 L 0.306 0,000 0,852 0.138 1,60
1983 8 23 1240 5.7 7.9 g, 0.14 3251 6,005 1,156 1.00t 0.185 15,000 1,136 0,036  19.610 2.374 0.142 19,469 2.232 0.25% 0,067 7.881 1.89t 1.00
1984 B 14 1125 4.0 18.4 8,7 0.06 15.038 9,009 1,147 1000 0.191 16,000 i, 117 0,037 18,565 2,122 0.195 18,374 1,928 0,245 0.034 1.628 0,337 1,00
1985 8 13 1155 4.0 15,8 8.6 .10 10.379 0.010 £.337 1.606 0.160 16,000 1.337 0,031 15,513 1,173 0,224 15,290 1,550 0.204 0,043 1,963 0.414 1.00
1984 8 12 1145 40 19,1 8.1 0,09 4,472 0,004 1,064 1,000 0,200 16,000 1,064 0.039  19.485 2.227 0.087 19,398 2,141 0.258 0,040 5779 1.335 1.00
1982 9 14 1133 8.9 3.0 8.5 9.04 6.92¢ 0,003 1.822 1.000 0.132 16.008 1622 0,025 16,266 2131 0.133 16,133 1,998 0.215 0,056 3108 0.805 1,00
1983 g 27 1235 5.2 15.2 8.6 .02 9.965 0.002 1.393 1.000 0.133 16,000 1,393 0,030 15.876 1,892 0,056 15.820 1.835 0.214 0,050 2,118 9.514 1,00
1984 g 1 210 5,0 13.6 8.5 0,16 7.223 0.012 1,556 1,000 6.137 16,000 1.5956 0,026 14,067 1,664 0,311 13.75% 1,354 0.183 N 2.337 0,323 1,00
1986 9 9 1220 5.0 16.0 8.0 0.11 2.868 0.003 1.318 1.00t 0.162 16,000 1,318 0031 16,307 1.964 0.085 16,502 1.879 9.220 9,057 7.6k 1.827 1.00
1981 19 20 510 5.0 8.8 7.8 0,725 0,333 0,001 2,148 1,435 0.069 21.199 2,148 0.010 7.034 0,629 0,036 4.998 0.593 0,093 a.017 17.492 3,101 1,00
1982 10 19 113 7,3 3 8.1 0,09 1.83% 0,002 2,404 1.000 0,089 16,000 2,404 0.047 10,205 1,290 9,064 10,139 1,224 0.13% 9.034 7,268 1,836 .00
1983 1 Yol 1240 7.0 9.6 7.8 0.08 1.126 0,001 2,031 1.118 0,093 16.000 2.051 0.018 10,344 1,323 2,034 10.510 1.289 0. 140 0.036 12434 3192 .0
1984 10 9 120 5.0 4.t 8.4 .08 6.037 4,005 1,503 1.000 0,142 16,000 1,503 0.027 18327 1.872 0.136 151471 1714 9.202 §.048 3.348 0.792 1,060
1981 1 it 800 7.0 b4 7.2 9,07 0.221 4,000 2.359 2.068 9,040 79.361 2,559 1.004 4,572 0,313 0.006 4,564 0,307 0,081 0009 27,577 3.870 5.00
1982 it 16 125 10.0 5.0 8.2 0.63 1,943 0.012 2.818 1,000 0.076 16,000 2.818 0,015 9.809 1,313 0.660 9.150 0.453 0.122 0,018 6,274 0,937 5.00
1983 1t 29 1215 16,0 3.5 8.2 o.14 1.723 0.002 1126 1,000 0.068 16,000 30126 0.013  11.058 1,609 0,208 10,847 1,401 0.143 0.03% §.387 2,267 5,00
1984 1 13 114D 5.0 8.2 8.0 0.19 £.591 6.003 2.259 1,001 0.095 16,000 2.259 0,018 14,771 2126 0.284 14,577 i.88t 0,194 0,057 12,165 3.2%7 5.00
1988 i 19 L5 8.0 1o 8.4 0,48 2.209 0010 3,745 1,000 0,038 16,000 3,715 0,01t 6,821 0,876 0.438 6,383 0,438 0,085 0,012 3.850 0,533 5.00
1991 12 8 1400 18,0 5.7 8.0 0.78 1.3086 0,004 2,685 {00! 9.080 16.000 2.485 0,015 13.714 2.0%h 0.355 13.359 1,481 2,178 0.047 13,428 3.589
1987 12 28 1055 20.0 .4 e 013 0.7% 4,004 3,373 1.053 0.060 16,060 3.373 §.012 11,028 1,665 0.112 10,916 1,554 0,143 0,043 18.271 3.443
1983 12 20 1220 29.0 0.4 I 0.34 9.475 0.002 3.873 1,083 9.052 16,000 3.873 9.010 12,147 1,939 0,359 11.789 1.581 0.157 0,044 23,268 6.530
1984 2 1 1200 44,0 2.0 e .32 0,774 0,002 3,467 1,053 0,039 16.000 3,467 0,01 18,300 3.074 0.584 17715 2.492 9.236 0,969 30.651 9.024
1985 12 10 1200 16.0 0.7 g1 1.10 1,092 0.012 3.793 1.000 0.036  16.900 3.793 2.011 7,289 0.975 0,647 5641 0.328 0.088 0,609 8.102 0.837



Table 1b - Calculation of acceptable WH3-H discharge concentrations

§1F inspection conditions - Pullman 9/B4, Criteria calculations
- unionized NH3-N (1ha/d}

1 hour 4 day aliowable STF efflyent

SF Palouse ambient data paxisue concentraticns (eg/l)
~~~~~~~~~~~~ Criteria Criteria acceptable 8TP B LS 1111
unionized ulfionized unionized downstreae load ! lowance unionized NHI-¥ NH3-N HH3-R
flow teap pH NH3-H T NH3 NH3-N NH3-§ NH3-N upstrean - Srmmm e linits
feis) i (5 irg/L) unionized {ag/Li fT FPH {mg/L} Ratio 1 tag/L) { hour & days load ! hour 4 day | hour 4 dav { hour 4 day (mg/L}

1982 t 26 1440 7840 1.5 7.4 0.37 0,235 0.904 3,589 1,400 0.037 23,943 3.589 0.003 138,106 19,297 3.487 147,619 15.80% 2.950 0,665 1755.330  282.962

1963 t 25 1 4.9 Lk 7§ 0.18 2,499 2,901 3.103 1,118 0.062 16.000 3.105 0.012 17.018 2,960 0,285 16.734 2,678 0,334 o.117 47.841 16.102

{984 t 7 115 28,0 0.4 i 0.5 6,475 7.004 3,873 1.083 0,082 16.000 3,873 0.010 10.537 1,760 0,472 9.863 1,088 0.197 g.084 29,206 6.780

] 1985 i 15 130 15.9 1.2 7.8 0.36 0.574 0.002 3. 664 1.418 9,052 16.000 3664 0.010 6.830 1,049 0,147 6,463 0.882 0.133 0.0%7 23,197 6,461
n2 1984 1 14 1150 369 1.3 1.7 0.53 7.460 0,002 3.439 £.261 0,089 16,000 3.439 1,009 11,940 2.048 9,473 11467 1,975 9,229 9,064 19,817 14,407

1982 ? 13 1555 750.0 3.7 7.4 0,18 0.270 0,000 3.9 1,600 0,042 23,943 3192 0,005 171,288 21.870 1,965 169,324 19,905 3.384 0,837 1253,246 310,148

1983 2 22 1150 8.0 7.3 Th 0.10 0.625 0,001 2.307 1,305 0.07¢ 18,523 2,307 6,002 72452 122 0,606 T1.844 L1 143 0,448 279,773 74,82

1984 2 1045 35.0 3.z 8.0 2.57 1,048 0,004 3.192 1,00t 0,067 18,000 3492 0.013 15.974 .73 1,148 14,826 1,584 0.29 0.067 77,742 4,239

1986 2 {1 {155 3.0 1.6 7.7 9.56 0,472 €.003 3365 1,201 0,050 16,000 3.5965 0.010 12,459 2,142 9.527 11,932 1,615 0.238 0.068 50,519 14,398

1982 3 15 1545 60,0 5.0 7.7 9,14 6.623 0.901 2.818 1,201 0.063 16,000 2.818 0.012 91,453 17.305 1,222 90,430 16,083 1,807 0,477 290,074 108,408

1983 3 2 1800 63.0 7.1 8.0 0.2t 1,706 0.004 2,123 1,001 0.101 16,000 2,123 0.01% 41,899 7.547 1313 40.58% 6,234 0.811 0.262 47,547 15,373

1984 3 1129 62.0 5.2 7.y 0.30 0,999 0,003 2,780 1,053 0.073 14,000 2,780 0.014  28.06t §.02% 1,007 27,089 4,024 0.541 0.169 54,130 16,946

1785 3 12 1203 108.9 4,1 7.5 0.24 2,364 9.001 2,999 1,435 0.050 21,199 2,999 0.007 31384 4,363 9.511 30,8735 3.854 0.417 0.162 148,581 44,301

1986 3 it 1150 t1o.0 8,1 e 9.20 1,258 4,003 2.27% 1,053 0.08% 16,000 2,278 0,017 57,34 10.57% 1492 55,874 9.087 [N 0.382  88.759 30,390

1582 4 19 1430 90.0 8.0 7.9 0,06 1,350 6,001 2.138 1,083 0.09%  16.000 2.138 0.018  50.812 9.289 0,393 50.419 8.8% 1,008 03 T3 21 5,00
1983 4 19 1235 33.0 5.3 8.2 0,02 30,747 0,008 1,384 1,000 0.154 16.000 1,384 0,030 35.21% 5.988 1,094 34,125 4.694 0.482 4,206 2.218 0.470 5,00
1984 4 10 1110 140,90 6.8 7.9 9.30 1.133 0,003 2,489 1,053 0.082 16,000 2.489 0.016 65,626 12,206 2.56%  63.054 9.6%7 1,260 0.405 {11,023 35,721 5.00
1983 4 2 120 2700 7.4 T.h 0,10 0,600 2.001 2.388 1,303 0,069 18,523 2.388 0.011 103.270  16.851 0.873 102.396  15.978 2.046 0.6472 141,048 112,038 5.00
1985 4 13 1153 330 8.7 B.2 0.2% 2,597 0.008 2,183 1,000 0.098 16,000 2.183 0,019 2034 3.79% 1340 20,985 245 0.419 0.103 16,148 3.879 5.00
1942 5 1o 1415 £00.0 9.8 8.4 6,07 6.80% 0,005 2,023 1,000 0.106 14.000 2.023 0,070 233,048 44,283 10,270 222,794 34013 4,452 £.431 65,477 21,009 100
1983 3 24 1225 18.9 21,9 8.6 0,14 15,363 9.022 4,877 1,000 0.244 16,000 1,000 6.041 35,859 4,967 2,087 33,772 2,873 0,475 G121 4,392 0.787 100
1984 3 8 1105 32.0 12.6 9.0 9,07 18,568 0,013 1,667 1,000 0,12 16,000 1,667 9,025 28.535 4.837 2,242 26,294 2,593 0.525 @109 2.830 0.588 1,00
1585 5 7 1143 5.0 1.4 8.4 0.06 7,041 6.003 1811 1.0600 0,118 16.000 .81 0,023 22,45 3.718 0,642 21,807 3.075 4,434 0,129 5,703 1,493 1,00
1984 bl 13 1150 8.0 2.5 8.8 0,04 12,493 9,005 1,679 1,000 0,127 16,000 1.679 0,024 19.419 3.088 0,512 16.907 2576 0.378 . 108 3024 0.868 1,00
1982 b & 1620 260.0 18,0 7.3 .16 32.019 0.083 L 148 1,000 0.186 16,000 1,148 0,036 270191 51,014 116,639 153,552 -65.62%  3.069 5,899 -5.308 1,060
1983 & 28 1715 8.7 20,6 8.6 0,15 13,985 0.023 0,893 £.000 0.239 16,000 1,000 0,041 22,315 2,79 1,000 20515 1,791 0.430 2,850 9,500 1,00
1984 & 12 tae 210 1.7 gt 9.0% 29,682 9.027 1172 1,000 0,182 14,000 1172 0,035 29777 4,800 028 24,733 1,777 0.533 1.801 0,252 1.00
1986 & 19 1205 8.0 0.0 8.7 0,04 14,403 0.007 1,000 1,000 0,214 16,000 1,000 0,041 19.929 .78 0,286 19,642 2,461 7,393 7,154 0,624 f.00
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Table 1b (cont'd) - Calculation of acceptabie NHI-N discharge concentrations

§TP inspection conditions - Pullman 9/86. Criteria ralculations
unionized NH3-N {lbs/d}

1 haur 4 day allowable §7P efflyent
SF Palouse smbient data & Baxieun toncentrat ons (ag/L)

graaes Criteria Criteria acceptable STP

unionized unionized unionized downstrear load allowance
flox teap pH NH3-N T N3 HH3-N NH3-N NH3-H -~ upstream ~---mwmeno
year aonth day time {cés) ) (543 (mg/L}  unionized (mq/L) F1 Fri {ag/L) Ratio F1 {ag/L) 1 hour 4§ days load 1 hour 4 day 1 hour 4 dav 1 hour 4 day ing/L}

1982 7 i1 1130 5.8 20,5 8.2 .95 5.129 0.003 0.946 1,000 0.224 16,000 1,000 0,041 17.648 2,193 9,091 17,557 2102 0,35t 5,725 1,843 {00
1983 7 19 1220 4,0 2.2 8.6 0.0% 15,649 0,008 0.85% 1,000 0.249 16,000 1,000 0,081 17.836 1.861 0,169 17,6467 1,492 0.353 2,25 0,453 1,00
1984 7 ¢ 1210 6.0 1.4 9.5 .04 58.174 4.073 0.908 1,080 0,235 16.000 1,000 0.04f 19,414 2.304 0,753 18,642 1.561 0.373 0,441 0.112 1,90
1984 7 8 1210 5.0 8.8 8.4 0.0% 8.377 0,008 1,084 1,000 0,197 16,000 1,086 0.038  15.162 f.817 0,203 14999 1,714 0.2%% 3578 0,861 1.00
1982 8 7 1310 Aot .6 9.1 0,08 15,971 0,029 2,895 1,000 0,239 16,000 1.000 0,041 17.426 1,949 0,687 16.944 1,267 0.33% 0,083 0.94) 0.148 1.00
1983 g Il 124 5.7 17.% 8.0 0,14 3,29 0,003 1,156 1,001 0,185 14,000 1136 0,036 14,932 L33 0042 14790 L7%2 0.2% 04073 8,981 .29 1,00
1784 3 14 1725 40 18.4 8.7 0.06 13,938 0.009 L7 L.000 0.191 16,000 1,117 0,037 13.718 1,486 0,195 (3,523 1,472 0.270 0,062 1.797 0.412 100
1985 8 13 135 8.0 15,8 g6 0010 10.379 0,810 1,337 1,000 0.160 16,000 1.337 0.031 11,463 1.392 6,224 11,239 t. 168 0.225 0.049 7,164 0.474 1,00
1986 8 12 1145 o 19.1 §.1 9,09 4,477 4,004 1.064 £.000 0,201 16,000 1,064 0,039 14.3%7 .74% 0,087 14,31t 1,662 0.286 0.070 5,395 1.563 1.00
1982 9 14 135 8.9 13.0 8.5 0,04 6,921 0,003 1,622 1.000 0.132  fb.000 1.622 0.025  12.927 1.817 6,133 12,794 1,684 0,234 0.071 3,694 1,024 1,00
1983 ki 27 1235 5.2 5.2 8.4 0.07 7,963 0.002 1,393 1,000 0,183 16,000 1,393 0,030 [1.990 1,527 0.03% 11,934 1,471 0.238 4,062 2.393 0.421 1.00
1984 ¢ i 1210 5.0 3.6 8.5 016 7,223 0.012 1,956 1,000 0,137 16,000 1,556 0,026 10,587 1.338 0,341 10,275 f.027 0.203 0,043 2,843 0.598 1.00
1984 9 ki 1220 5.0 16.0 8.0 0.1 7,868 0,003 131 £.001 0.162 14,000 1.318 0,034 12.484 1.578 0,085 12.399 1.493 0,248 0,043 B.440 2,190 1,00
1981 1 20 510 3.0 8.8 7.5 0.25 0.533 0,001 2.168 1,435 0.069  2t.199 2.168 0.010 9.294 0,503 0.034 3.258 0,469 0.10% 0,020 19,714 3,703 1,00
1982 {0 19 15 7.3 7.3 8.1 1.0% 1,859 9.002 2.404 1,000 0.08% 14,000 2.404 0,047 7,933 1,078 0,066 7.687 1,012 9,158 7.083 2.479 2.29 .00
1983 10 25 1210 7.0 9.6 7.8 0.08 1,126 0,001 2.051 1118 0,083 16,000 2,051 0.018 8.184 1,101 0.038 8,150 1,067 0,163 0,045 14,465 3.986 1,00
1984 e 9 {170 6.9 4.1 8.4 0.08 6,037 0.005 £.503 1.000 0,147 16,000 1,503 0.027 11,725 1,533 0.136 11,369 1317 0,231 0,058 3.830 9,959 .00
1981 i i 800 7.0 6.4 1.7 0.07 0,22 0.000 2,559 2.068 0,040 29,381 2,559 0.004 3.549 0,260 0.006 3,543 0,254 0.071 32,038 4.841 5.00
1982 1" 14 123 10,9 3.0 8.2 0,63 1.943 0.012 2.818 1.000 6.076 16,000 2.818 0.013 7.808 1,132 0,480 1.22% 0.472 0.144 7,435 1.022 5.00
1983 i1 29 1215 16.0 3.5 8.2 0,44 172 0.002 3126 1,000 0.068 16,000 3.12 0.013 9.323 1,446 0.7208 3,15 1,238 0,182 10,572 3.022 3.00
1984 1 13 1140 15.0 8.2 8.0 0.1% 1,591 9.003 2.25% 1,001 0,095 16,000 2,259 0.018 12,377 1,900 0.244 12,133 1,656 0.247 15,240 4.37% 5,00
1985 11 19 1205 8.0 10 8.4 0.4b 2,709 0.010 3,718 1,900 0.038 16,000 3715 0.01% 5.364 0,739 0.438 4,92 0.301 0.098 4,456 0.57¢ 5.00
1981 12 ] 1600 18.0 57 8.0 0,78 1,304 0.004 2.683 f.001 0.080 16,000 2.485 0.015 11,700 184 0.355 11,343 1491 0.227 0,043 17,360 4,804

1982 iz 28 1055 0.0 2.4 7.8 013 0.7% 7,001 3.373 1,053 0.060 16,000 3.373 0,012 9.503 1322 0.112 9.392 1,819 0,188 3,059 23,579 7.454

1983 12 0 1220 2.0 0.4 7.9 0.34 0,675 0,002 3.873 1,083 0,052 16.000 3.873 0.010 10,820 i.814 0.35% 10,461 1,45 0.209 0,041 30,970 9.074

1984 12 it 1200 4.0 2.0 7.9 0.32 0.770 9.002 3487 1,083 0,059 16,000 3,467 0.011 16.817 2.931 0,584 14,232 2382 0,324 0,099 42,128 12,853

o83 12 10 1200 16,0 0.7 8.1 110 1,297 0,012 3.793 1,000 0.056 16,000 793 0,011 3.861 0.841 0,687 5.214 0.194 0.104 7,008 9.54t 0,746



APFENDIX TI



LABORATORY PROCEDURAL SURVEY

Discharger: [7;§;j 47//r/22%q422539/7
NPDES Permit Number: LR -0 - LS - =2
Date: - P /4- £

Industrial/Municipal Representatives Present: 424/;22wkg€7a/  rry Jafler
77

Agency Representatives Present: g/ 4/ | zﬁecz;zi7éhjfgazaa&/é! oA
7 N
es /7{ )

I. COMPOSITE SAMPLES

A. Collection and Handling

1. Are samples collected via automatic or manual compositing

method? _ g, 2 e fic » Model? Lo/ EFpw. Co.
i ' Leniuhy Ro2S ’
a. If automatic, are samples portable > or
permanently installed X 2 4

Comments/problens _ 27, 40 znplessol s

). 24 ‘/AQAA"/QA@M VAN, ff//ﬂ&/;/{-

2. What is the frequency of collecting composite saﬁp]es?

A a
zﬁfp;%aﬂjf;yvcz¢/ 25'1*74447, ST~ g5 g,
72%%9ﬂfznr. ,///2£~

3. Are composites collected at a location where homogeneous con-
ditions exist?

a. Influent? ,V%ij’
b. Final Effluent? Keg s

c. Other {specify}?

4. What is the time span for compositing period? ,;79/‘Aﬁ;

Sample aliquot? L7 mis per & 5 minutes

: ‘%f‘,/ﬁ&/m’)a/\ /;(m' s
5. Is composite sample flow or time proportional? &o* - Zre




6. Is final effluent composite collected frd//a chlorinated or

non-chlorinated source? A// A A
502,

7. Are composites refrigerated during collection? _yes
7

8. How long are samples held prior to analyses?

A — ¥ fours

9. Under what condition are samples held prior to analyses?

a. Refrigeration? X

b. Frozen?

c. Other (specify)?

10. What is the approximate sample temperature at the time of
analysis? o0 ‘C

11. Are compositor bottles and sampling lines cleaned periodically?
YLs
7

Boves - afTer tach wse
a. Frequency? Cprs - A pesiils

Lei’
b.  Method? W//’”” g
Sone s - B/s /_yvqyg,;77oqy/ Sovren

12. Does compositor have a flushing cycle? jy«zs

a. Before drawing sample? yers -

b. After drawing sample? Ve¢.5

13. Is composite sample thoroughly mixed immediately prior to
withdrawing sample?

Recommendations:

&zse a /2%%?/42z7 A@éﬂ9c9f}/A}7L :63//322&7 /’i”* /?// oo BoTTes.




IT. BIOCHEMICAL OXYGEN DEMAND CHECKLIST

A. Technique

1. What analysis technique is utilized in determining BOD;?

a. Standard Methods? Edition?

b. EPA?

c. A.S.T.M.?

d. Other (specify)?

B. Seed Material

1. Is seed material used in determining BOD? y'le 5

2. Where is seed material obtained? < cEA

-
3. How long is a batch of seed kept? qsq?iféa,u;

and under what conditions? (temperature, dark)

4. How is seed material prepared for use in the BOD test?

642~a4723% 257 24522245' |

Recommendations:

A%ééﬂ7f>)}&¢/?ZZ;Z;ﬁﬂ/’ZZQLﬁﬂé? Lo 2re P2EYITIES

o er 7 sved Foon ppunes ¥




C. Reagent Water
1. Reagent water utilized in preparing diultion water is:

a. Distilled? _X

b. Deionized?

c. Tap » chlorinated non-
chlorinated

d. Other (specify)?

2. Is reagent water aged prior to use? _ 2 ,542415

How long? » under what conditions?

e ZTorubelon C gk D

Recommendations:

D. Dilution Water

1. Are the four (4) nutrient buffers added to the reagent water?
}/z::f

a. / mls of each nutrient buffer per oo
mls of reagent water

2. When is phosphate buffer added {in relation to setting up
BOD test)? ¢ fourS 17 @ i#/cE

3. How often is dilution water prepared? é%z&%//ikvﬁ':é%a9’]¢,c¢5kyﬁg
Maximum age of dilution water at the time test is set up. 7

/ ey
/

4. Under what conditions is dilution water kept?

Ercess 77/4%/” Zarey

3G



5. What is temperature of dilution water at time of setup?
22 ¢

Recommendations:

WZZ Ly FEer 2.7 ﬂjé/o el e'//z{yf/\s‘

E. Test Procedure

1. How often are BOD's being set up? [/q/ﬂé,o:f

What is maximum holding time of sample subsequent to end of
composite period? o o feir s

2. If sample to be tested has been previously frozen, is it
reseeded? oy How?

3. Does sample to be tested contain residual chlorine? /i
1If yes, is sample

a. Dechlorinated?

How?

b. Reseeded? Yes
How? ser, efStven?

4. Is pH of sample between 6.5 and 8.8? yes gompr. £ 9

If no, is sample pH adjusted and sample reseeded?

5. How is pH measured? Jr /o0 ﬂgﬂé/ﬁﬂ, 30/
a. Frequency of calibration? aé,/y

b. Buffers used? 4/,_?#2

6. Is final effluent sample toxic? /o




10.

11.

12.

13.

14.

15.

16.

Is the five (5) day DO depletion of the dilution water (blank)

determined? (¢s ~__, normal range? p. o2 g/l
7 2

What is the range of initial (zero day) DO in dilution water
blank? A £- 7.4 /n/g//é

How much seed is used in preparing the seeded dilution water?

P25 s/l

Is five (5) day DO depletion of seeded blank determined? 4rs

If yes, is five (5) day DO depletion of seeded blank approxi-

mately 0.5 mg/1 greater than that of the dilution water blank?
ys7.

Is BOD of seed determined? /£ s
7

Does BOD calculation account for five (5) day DO depletion of

a. Seeded dilution water? (s
7

How? ,12247//Zibﬂﬂﬂé;¢iv7 /5%42§iv v 57 ,amzZJ%aAKQ
b. Dilution water blank? DLz 22 oepleior

How?

In calculating the five (5) day DO depletion of the sample
dilution, is the initial (zero day) DO obtained from

a. Sample dilution? X

b. Dilution water blank?

How is the BODg calculated for a given sample dilution which
has resulted in a five (5) day DO depletion of less than 2.0
ppm or has a residual (final) DO of less than 1.0 ppm?

ééiﬂﬁefa//

Is Titer dilution method or bottle dilution method utilized
in preparation of

a. Seeded dilution water? 1§y7??/ ‘42752

b. Sample dilutions? AT e

Are samples and controls incubated for five (5) days at 20°C
+ 1°C 7 -1 in the dark? yJes
32 7




17.

18.

19.

20.

How is incubator temperature regulated?

}ié?;z7 /2&7/3;L4Z;¢///IQZ%QAAzszQZ;/7*

Is the incubator temperature gage checked for accuracy?

a. If yes, how? f/amm/ﬁ? w0 Fhlash o0 P SO
b. Frequency? 42f¢/¢2?/

Is a ]og of recorded incubator temperatures maintained? ?&:ff

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

By what method are dissolved oxygenzgpcentrations determined?

. salbrale
Probe _ Winkler \(¢ Other

a. If by probe:

1. . What method of calibration is in use? 51;c¥ﬁ‘ 2@22

4yﬁfﬂé~ 20 @ Lolbrallon ey 4744;¢3

. / /A ~ )
2. What is the frequency of calibration? 4)2‘2,221,4/@ Ké/

b. If by Winkler:

1. Is sodium thiosulfate or PAQ used as titrant? jZZ/af

2. How is standardization of titrant accomplished?

5 sodie

3. What is the frequency of standardization?

-5 éé//exfpf

Recommendations:

| » Sa e,
[/ SrnZe ,j’/V/ prelen fIrl o Soiwr S, gf:’gi i

Gerale BoloTor sidio Zo savse DO 7o £0 - 9o 22908

».41zJ5:;4ﬁ1L.22;chg_“EEQZZQazzZZQeLgdmw7’",Z?/:' Zere _z2zw0 [T,

{72:;@4;e44?24f 127@47 fv/Z/}7 X Wee 5.

(/77@01Jé§asuf s WA \57222%92£/5V//AZZoiéénaé;,

33




F. Calculating Final Biochemical Oxygen Demand Values Washington State
Department of Ecology

1.

Correction Factors

al

Dilution factor:

total dilution volume (m1)
volume of sample diluted {ml)

Seed correction:

_ (BOD of Seed)(ml of seed in 1 liter dilution water)
1000

F factor ~ a minor correction for the amount of seed in
the seeded reagent Versus the amount of seed in the
sample dilution: )

F = [total dilution volume (ml1)] - [volume of sample diluted m1]
Total dilution volume, m]

Final BOD Calculations

a.

For seed reagent:
(seed reagent depletion-dilution water blank depletion) x D.F.
For seeded sample:

(sample dilution depletion-dilution water blank depletion-scf)
x D.F.

For unseeded sample:

(sample dilution depletion-dilution water blank depletion)
x D.F.

Industry/Municipality Final Calculations



Recommandations:

ITI. TOTAL SUSPENDED SOLIDS CHECKLIST

A. Technique

1. What analysis technique is utf]ized in determining total
suspended solids?

a. Standard Methods? P Edition

b. EPA?

c. A.S.T.M?

d. Other (specify)?

B. Test Procedure
1. What type of filter paper is utilized:
a. Reeve Angel 934 AH? <

b. Gelman A/E?

c. Other (specify)?

d. Size?

2. What type of fi]té;ipg apparatus is used?
Jar & 7e 7t~ 7, :
A§§@4/7//¢<;/%//1522»/; A&%éjz;a/7 28/ RoiTre 2755 e7e

3. Are filter papers prewashed prior to analysis? [~

a. If yes, are filters then dried for a minimum of one
hour _ e« at 103°C-105°C .5 ?
7 a

b. Are filters allowed to cool in a dessicator prior to
weighing? /€5

/

35



10.

11.

12.

13.

How are filters stored prior to use? gr;2n5;/(2z2§}

What is the average and minimum volume filtered?

Fow 2r ) L 5D )

How is sample volume selected?

a. Ease of filtration? X

b. Ease of calculation?

c. Grams per unit surface area?

d. Other (specify)?

What is the average filtering time (assume Samp]e is from final
effluent)? _ /.70 piwmuZe

How does analyst proceed with the test when the filter clogs
at partial filtration? Vﬁl/g@»j

. If less than 50 milliliters can be filtered at a time, are
r triplicate sampe volumes filtered? yes
4

Is sample measuring container; i.e., graduated cylinder, rinsed

following sample filtration and the resulting washwater filtered

with the sample? /s
/

Is filter funnel washed down following sample filtration?

When _usim .4 WINPT

Following filtration, is filter dryed for one (1) hour,
cooled in a desscator, and then reweighed? .«
/

Subsequent to initial reweighing of the filter, is the drying
cycle repeated until a constant filter weight is obtained or
until weight loss is less than 0.5 mg? g

36



14. Is a filter aid such as cellite used? /)

a. If yes, explain:

Recommquations:

47;;7 A ﬁgéiiéié/ LC- it ol T Dapen T 2T 4 e

V4 +

L7

C. Calculating Total Suspended Solids Values Washington State
Department of Ecology

A.  mg/1 TSS = ﬁ&-‘i x 10°

1. Where: A = final weight of filter and residue (grams)

B

1

initial weight of filter (grams)

Milliliters of sample filtered

i

c

2. Industry/Municipality Calculations

37



Recormmendations:

SPLIT SAMPLE RESULTS:

Origin of Sample

Collection Date

BOD 1SS EPA BOD Standard

DOE - IND. /MUN, DOE IND. /MUN. DOE  IND./MUN -

36



