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DEPARTMENT OF ECOLOGY
August 14, 1995
TO: Kathy Cupps
Water Quality Program, SWRO
FROM: Greg Pelletier 6( ey

EILS Program, Watershed Assessments Section

SUBJECT: Continuous simulation of ammonia WLAs for the City of Enumclaw NPDES
permit

Summary

This memorandum presents an analysis of waste load allocations (WLAs) for ammonia for the
discharge to the White River by the City of Enumclaw using dynamic modeling techniques that
are consistent with Ecology and EPA guidance. The use of continuous simulation models was
proposed by the City of Enumclaw in their June 1995 Appeliant Settlement Plan for NPDES
Permit Number WA-002057-5. This memo presents the results of continuous simulation for the
November-April permit period. WLAs based on continuous simulation are also compared with
WLAs based on two independent steady-state analyses from the following sources:

. WLAs proposed by Ecology in the draft NPDES permit; and

. WLAS proposed in an attachment to the Appellant Settlement Plan by a consultant to the
City of Enumclaw (originally contained in a November 18, 1994 memo to the City of
Enumeclaw by Bill Fox, Cosmopolitan Engineering)

Proposed WLAs to meet acute and chronic aquatic life criteria are presented in the following table
with the corresponding daily maximum and monthly average limits for effluent concentrations (all
units are mg/L of total ammonia as N):

Acute Chronic Daily Monthly
WLA WLA  Maximum Average

steady-state analysis: 9.1 54 9 4

Proposed in the Appellant Settlement Plan
based on steady-state analysis by Bill Fox: 154 858 14.1 86
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Continuous simulation in this memo
3-year return period: 9.54 712 9.5 42
10-year return period: 8.92 6.20 8.9 3.9
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The continuous simulation predicts a time series of allowable effluent concentrations of ammonia
based on actual combinations of river flow and effluent flow during the November-April permit
period between 1987 and 1995. The proposed WLAs and permit limits based on continuous
simulation are predicted to protect the magnitude, duration, and frequency requirements of the
water quality standard for un-ionized ammonia in the White River. The limits proposed in the
draft NPDES permit are similar to the continuous simulation results and also are predicted to
protect the water quality standard. The results of continuous simulation support the use of the
limits proposed in the draft permit. The limits proposed in the Appellant Settlement Plan based on
steady-state analysis by Bill Fox were not predicted to meet the water quality standard.

The following sections of this memo present the results of continuous simulation modeling in
detail.

Introduction

The ammonia limits in the draft NPDES permit for the November-April season are based on
steady-state modeling using 2 combination of expected maximum effluent flows (e g, 4.0 mgd for
evaluation of limits to meet acute criteria) and expected minimum river flows (110 cfs). This
combination of conditions is consistent with Ecology and EPA guidance for steady-state modeling
of WLAs (Ecology, 1991; Ecology, 1994; EPA, 1991). The Appellant Settlement Plan proposed
the use of continuous simulation to develop WLAs from realistic combinations of river and
effluent flows.

EPA defines steady-state and continuous simulation as follows (EPA, 1991}):

. steady-state model is a fate and transport model that uses constant values of input
variables to predict constant values of receiving water quality concentrations.

) continuous simulation model is a fate and transport model that uses time series input data
to predict receiving water quality concentrations in the same chronological order as that of
the input variables.

An analysis by Bill Fox in a November 18, 1994, memo to the City of Enumclaw (Fox, 1994),
which is attached to the Appellant Settlement Plan, uses constant values of input variables to
predict constant values of effluent concentrations which correspond to constant values of
receiving water quality concentrations. Therefore, the analysis in the plan is a steady-state analysis
by EPA’s definition. Furthermore, the steady-state input variables selected in the analysis in the
plan are not consistent with Ecology guidance (Ecology, 1991; Ecology, 1994), and are not
consistent with the EPA guidance cited in the plan (EPA, 1991).
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The analysis in the plan also does not predict receiving water quality concentrations or
corresponding effluent concentrations in the same chronological order as that of the input
variables This additionally confirms that the analysis in the plan is not a continuous simulation
according to EPA guidance. Further, EPA recommends that application of dynamic modeling
techniques (including continuous simulation) should incorporate the return frequency
requirements of the standards. The return frequency provision of the standards is neglected in the
steady-state analysis presented in the plan.

It may be appropriate to consider alternative ammonia limits for the Enumclaw discharge by
application of some of the principles of continuous simulation or dynamic modeling techniques.
However, the analysis presented in the plan is not an acceptable application of methods suggested
by EPA guidance

This memo documents an analysis of existing data which applies continuous modeling techniques
that are consistent with Ecology and EPA guidance. WLAs for ammonia based on the results of
continuous simulation are presented below.

Methods and Results

Continuous simulation models use time series input data to predict an output variable in the same
chronological order as that of the input variables. The continuous simulation analysis documented
in this memo uses time series values of input variables to predict time series values of maximum
effluent concentrations which correspond to acceptable receiving water quality concentrations.
The resulting time series of maximum allowable effluent concentrations were then summarized to
select statistics which correspond to the specified magnitude, duration, and frequency of the water
quality standard for ammonia.

The results of the continuous simulation are presented in Appendix A. The continuous simulation
was accomplished by the following steps:

. Step 1. Tabulate daily values of river and effluent flows for the November-April season
from 1987 through 1995 The period of record was selected to contain data which
represent current operations of the diversion from the White River at Buckley to Lake
Tapps by Puget Sound Power and Light Company. Daily stream flow records were
obtained from the US Geological Survey ADAPS database system. Daily effluent flows
were obtained from Discharge Monitoring Reports for the NPDES permit.
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Step 2: Calculate the maximum allowable dilution factors for each daily combination of
river and efftuent flows based on maximum percentages of river flows allowed in WAC
173-2014-100. The mixing zone rule in the water quality standards allows no more than
25 percent of the river flow to be used to meet the chronic criteria and no more than 2.5
percent to meet the acute criteria. The maximum allowable dilution factors (DF) based on
upstream river flows (Q, in cfs from USGS station 12100000) and effluent flows (Q, in
cfs) were estimated as follows for each daily combination of river and effluent flow:

DF,.u = (0 025Q, + Q)/Q.
DF ctronic = (0.25Qu + Q)/Q.

Step 3: Estimate dilution factors at the boundaries of the acute and chronic mixing zone

for each daily combination of river and effluent flows using the RIVPLUM model. The

RIVPLUM model predicts dilution at the mixing zone boundary based on a method
presented by Fischer e al. (1979). The RIVPLUM model yields results which are identical
to the method used by Bill Fox in the November 18, 1994 memo for the same input
variables. The equations for the RIVPLUM model are documented in Ecology’s Permit
Writer’s Manual (Ecology, 1994). An example of the RIVPLUM calculation for the
continizous simulation is presented in Appendix B. The format of the RIVPLUM model
was rearranged to fit on a single row of the spreadsheet so that it could be copied to each
row of the time series of input variables. Velocity (V in ft/sec) and depth (D in ft) were
estimated based on relationships with river flow (Q=Q,+Q; in cfs downstream from the
effluent discharge) presented in Pelletier (1993): V=0.095Q"*; and D=0 19Q"*. River
width was calculated based on continuity as Q/(DV). Other input variables for the
RIVPLUM model were similar to those documented by Fox (1994).

Step 4: Select the most limiting acute and chronic dilution factors for each daily
combination of river and effluent flows. The lowest dilution factor from Step 2 and 3 was
selected for each mixing zone boundary (acute and chronic) for each daily combination of
river and effluent flows.

Step 5: Calculate the maximum allowable effluent concentrations which would meet the
acute and chronic ammonia criteria for each daily combination of river and effluent

flows. The acute and chronic WLAs for effluent ammonia were calculated for each daily

combination of river and effluent flows as the maximum effluent concentrations which
would meet the acute and chronic criteria in the river. It was necessary to assume constant
values for ammonia criteria and upstream ammonia concentrations because time series
data were not available This assumption was also made by Fox (1994). Conservative
estimates of ammonia criteria and upstream concentrations were selected based on the
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critical 10th or 90th percentile for the season. The acute and chronic criteria were assumed
tobe 9.1 and 1 7 mg/L of ammonia as N, which are the same criteria assumed by Fox
(1994) and also used in the draft NPDES permit (seasonal 10th percentiles). The upstream
background concentration of ammonia was assumed to equal 0.1 mg/L as N, which was
also assumed by Fox (1994) and used in the draft NPDES permit (seasonal 90th
percentile). The acute and chronic WLAs (in mg/L of ammonia as N) for each daily
effluent dilution factor from Step 4 were estimated by mass balance as follows:

Acute WLA=91DF,cu. - 01 (DFcu. - 1)
Chronic WLA =17 DFMc -01 (DE;:,,-.,mc - l)

Step 6: Calculate 4-day running averages of chronic WLAs to correspond with the
duration specified in the water quality standards. The chronic criteria for ammonia is
specified as a 4-day average duration. Therefore, 4-day running averages of the chronic
WLAs from Step 5 were calculated for application of the chronic criteria,

Step 7: Calculate the acute and chronic WLAs which correspond to the allowable return
period .specgﬁed in the water quality standards. The water quality standards specify that
that the ammonia criteria are concentrations which must not be exceeded more than once
every 3 years on average. Therefore, an annual return period of 3 years was used to
evaluate the acute and chronic WLAs. An annual return period of 10 years was also
evaluated to provide a margin of safety in consideration of scientific uncertainty
introduced by various simplifying assumptions in the continuous simulation analysis The
time series of acute and 4-day-average chronic WLAs were summarized to select WLAs
that correspond to the specified return periods.

Evaluation of seasonal permit periods requires consideration of the annual probability of violating
water quality standards under a seasonal program compared with year-round programs (Rossman,
1989; Lence et al., 1990). The goal for seasonal permit programs is to maintain risk equivalency -
with a non-seasonal year-round permit program (Ecology, 1992). For example, Rossman (1989)
noted that if the same return period is used for monthly and annual permit programs, then there is
a greatly increased risk of violating water quality standards in the monthly compared with year-
round program. Hatcher (1982) showed a seven-fold increase in water quality violations resulting
from monthly permit limits based on monthly 7Q10 flows compared with year-round permits
based on annual 7Q10 flows. EPA (1984) suggests adjusting the return period to approximate the
same risk in seasonal permit programs as in non-seasonal year-round programs.
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The return period for meeting the ammonia criteria during the November-April season was
selected to maintain the allowable annual return period The return period (Y) for seasonal permit
periods which corresponds to the allowed annual probability (e.g. P=1/3 for an annual three year
return period) is related to the number of permitting periods (N) within the year by the following

equation (EPA, 1984):
Y={1-(1-p)"yt.

Therefore, semi-annual permit periods require that the criteria are not exceeded more than once
every 5 4 years in each season to maintain an annual risk of exceeding criteria of no more than
once every 3 years. Similarly, a seasonal return period of 20 years is equivalent to an annual
return period of 10 years. Seasonal return periods of 5.4 and 20 years were selected for
‘equivalence with annual return periods of 3 and 10 years for evaluation of the acute and chronic
WLAS during the November-April permit period.

The acute and chronic WLAs which correspond to annual return peridds of 3 and 10 years were
. found by the following method:

. Step 7a. Select the lowest acute and chronic WLA from the continuous simulation of each
November-April period. For each November-April period between 1987 and 1995 the
lowest 1-day average acute WLA and 4-day average chronic WLA were selected. The
selected WL As were also transformed using the base 10 logarithm so that normal and log-
normal probability distributions could be evaluated. Both normal and log-normal
distributions were found to fit the data equally well (based on normal probability plots
implemented in the program WQHYDRO, Aroner, 1992). A log-normal distribution was
selected to represent the data based on recommendations by EPA (EPA, 1991).

. Step 7b. Calculate the acute and chronic WLAs corresponding to the specified return
periods. The WLAs which correspond to the annual return periods were estimated by
frequency analysis (Haan, 1977). The values of the normal deviate (Z) which correspond
to the annual return periods of 3 and 10 years are 0.902 and 1.645. The acute and chronic
WLASs were found by the following formulas from the means and standard deviations of
the log-transformed values (Jo; and Gyp) from Step 7a assuming a log-normal distribution
(Haan, 1977; Berthouex and Brown, 1994):

“acute WLA = 10M(Miog scute = Z Clogacutc)

chronic WLA = 10"(jliog ctronic = Z Gtogchronic)
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In summary, the proposed WLAs and permit limits based on continuous simulation are predicted
to protect the magnitude, duration, and frequency requirements of the water quality standard for
un-ionized ammonia in the White River. The limits proposed in the draft NPDES permit are
similar to the continuous simulation results and also are predicted to protect the water quality
standard. The results of continuous simulation support the use of the limits proposed in the draft
permit The limits proposed in the Appellant Settlement Plan based on steady-state analysis by Bill
Fox were not predicted to meet the water quality standard.
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) Step 8. Calculate the daily maximum and monthly average permit limits corresponding to
the acute and chronic WLAs. The formulas in chapter VI, section 3 3.7 of Ecology’s
permit Writer’s Manual (Ecology, 1994) were used to calculate the daily maximum and
monthly average permit limits corresponding to the acute and chronic WLA from Step 7b.
The assumptions and calculation of the permit limits are presented in Appendix C of this
memo.

The recommended WLAs and permit limits are presented in the following table and compared
with WLAs and limits proposed based on steady-state modeling for the draft permit and by Fox
(1994) (all units are mg/L of total ammonia as N):

" Acute  Chronic Daily  Monthly
WLA WLA  Maximum Average

| Limit Limit
Proposed in the draft NPDES permit based on
steady-state analysis: _ 91 54 9 4
Proposed' in the Appellant Settlement Plan )
based on steady-state analysis by Fox (1994): 154 8.58 141 86
Continuous simulation in this memo :
3-year return period: 9.54 712 95 42
10-year return period: 8.92 6.20 8.9 3.9

The WLAs and permit limits that are based on continuous simulation are similar to those
proposed in the draft permit and substantially more restrictive than those proposed by Fox (1994).

The predicted time-series of acute and chronic WLAs from the continuous simulation are

presented in Figures 1 and 2 with comparison to WLAs proposed by Fox (1994) and WLAs

calculated from frequency analysis of the continuous simulation (Step 7b). The WLAs proposed

by Fox (1994) are found to result in numerous extended periods during which water quality
standards would not have been met between 1987 and 1995 Excursions of simulated WLAs
below the values proposed by Fox (1994) indicate that water quality standards would not have
been met during those periods. Effluent concentrations would need to be lower than the WLAs
proposed by Fox to meet the standard during the simulation.

R



Haan, C T, 1977 Statistical Methods in Hydrology Iowa State University Press Ames, Iowa.

Hatcher, K J, 1982. Evaluation of hydrograph-controlied permit criteria for waste stabilization
ponds. In: Conference on Environmental Engineering, American Society of Civil
Engineers, New York, NY.

Lence, B.J, JW Eheart, and ED Brill Jr, 1990. Risk equivalent seasonal discharge programs
for multidischarger streams Journal of Water Resources Planning and Management,
116(2), 170-186

Pelletier, G.J., 1993. Puyallup River Total Maximum Daily Load for Biochemical Oxygen
Demand, Ammonia, and Residual Chlorine. Washington State Department of Ecology,
Environmental Investigations and Laboratory Services Program, Olympia, WA

Rossman, L A, 1989 Risk equivalent seasonal waste load allocation. Water Resources Research,
25(10), 2083-2090.

GP:blt

cc: Will Kendra

i



kb

Il




§6/8/8 'SYIM 0INOY VEUDVMATY EOTJIWNNI

dy W qoe4

uep

g AON

~ {pouad winjes 1eaf-¢ fenuUue) UoHENWIS SNONLUOD
jo sisfjeue Aouanba)) uo peseq POPUBLLILIOISI WAA

-
.
-

OO PE-AON-§ |} ®X04 Ul pesodaid yAA

|

?: =,

+] %

- 001

‘Bunusied paseqg-Ayenb Jojem Joj SyTIAA 8inoe pesodod yum S6-£861 {udy
-JaqUIBAON BULINp SYTAA 9Inoe pajenuiis AISNONUNU0D Jo UoSUediLOD :MBIDWNUT JOf SYAA BIUOWLE anoy 'L aunbiy

000t

(N se /bw) vy M etuowiury ainoy



$6/8/8 'SV 2IU0JUD HBUDMTIX €OT4WNNT

Jdy _ Jey qad uep 98Q AON

{pouiad wInlas Jeek-g [ENUUR) LONBINLYIE SNONUJUOS
Jo sishjeue Asuanbal) uo paseq PapUBLILICIaI YA

-

... OWBW pE-AON-B1 SX04 U) pesodoid yap

- 0l

- 00l

‘Bumiwsad paseq-Aljenb sajem Jo) syIAA D1U0IYD pasodold UM S6-2861 judy-raquianoN Suunp
(saBeisone Aep-p) SYTAA DIUOIYD PajRINWIS AISTONUNUOD JO UOSURALL0D :MBIDLINUT J0) SYIAA BILOWIWE ooays) "z einbi4

0001

(N se ybw) yIMm eluowiuny diuoIyd



Appendix A

Results of continuous simulation of ammonia WLAS for the City of Enumclaw during the
November-April permit season

b
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Continuous Simulation
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13-Feb-88 2.9 1292 1= -3 | kL] 193 35 1038 35 178 N2 213 :
19-Fab-83 1 1.547 128 27 31 90 28 39 28 144 %8 191 :
20-Fab-88 09 1392 150 39 a7 13 16 113 385 181 322 81 :
21-Feb-53 o7 1083 143 0 43 139 44 139 43 24 323 181 {
22Feb-88 a7 1083 137 328 42 135 43 135 42 216 376 192 i
23-Febn88 08 1.238 134 281 37 118 37 18 37 188 331 202 7
24-Feb-88 03 1228 133 273 37 15 e 115 38 185 329 203 i
25-Feb-38 a7 1083 201 474 56 183 58 183 56 21 503 pr ] H
26-Fab88 a7 1083 133 n7 41 132 42 132 41 211 67 219 H
27-Feb- B8 ca $.238 134 281 37 18 37 e 37 188 331 2t3
28-Fob-28 286 Q928 135 T4 €8 155 49 155 486 243 413 235 H
29-Feb-33 1. d.928 13 363 45 151 438 151 45 243 409 23 H
01-Mar-38 a7 1083 134 ERR-} 41 132 42 132 £1 213 365 223
O2-Mar-88 Q7 1083 133 317 41 132 42 32 41 211 67 29 i
Q-Mar58 08 1233 137 2387 kX3 118 37 M3 37 120 7 2t4 H
Od-Mar-24 08 1238 143 239 as 122 39 122 33 188 M43 203 ;
05-Mar.83 12 1857 143 203 29 82 25 82 286 132 233 182
06-Mar-38 1 1547 142 238 33 87 31 87 31 157 78 162
O7-Mar-43 08 1238 140 293 38 120 33 12¢ a3 193 343 163
08-Mar-88 09 1392 186 344 43 134 42 134 42 215 82 174
20-Mar-33 24 3713 476 330 42 10.7 34 10.7 34 172 306 18.4
10-Mar-88 23 3559 248 184 27 66 21 1-1:] 21 07 130 172 H
11-Mar-38 t8 2785 17t 164 25 83 20 83 20 02 180 145 i
12-Mar-38 14 2166 161 198 28 77 24 17 24 124 2e 126 :
13-Mar 88 11 1702 53 235 32 94 30 94 30 151 %8 121
14-Ear 23 09 1392 150 279 37 13 36 13 35 181 322 140
15-Mar 38 09 1392 145 70 36 "o 35 10 35 177 33 1538
16-Mar-35 08 1238 144 W01 38 123 38 123 39 197 350 77
17-Mar-88 08 1238 144 301 39 123 39 123 38 197 350 188 ;
18-Mar-33 08 1238 144 01 39 123 39 123 39 137 %0 192
1o-Mar-38 1 1547 142 2339 33 a7 31 a7 31 157 78 137
20-Mar-33 a7 1083 141 335 43 138 44 138 43 221 ¥ I %3
21-Mar-33 1 ' 547 144 243 33 23 3t 23 31 58 281 18.3
22-Mar-48 11 1702 148 29 2 a2 28 92 29 148 %3 171
23-Mar-28 18 2785 17t 164 25 63 W . 83 29 102 120 57 i
24-Mar-23 18 2785 168 161 25 62 20 82 29 190 173 127 H
25-Mar88 28 4332 192 121 21 45 14 45 14 73 128 106 _
26-Mar-38 35 5415 54 441 53 128 0 128 40 203 380 118 H
Z7-Mar-33 48 T427 1020 353 44 99 3t 99 3t 153 282 134
28-Mar- 88 24 3713 429 299 38 93 31 89 31 159 21 142
29-Mar-32 z6 4023 28 15.2 24 55 17 55 7 839 15.8 152
30-Mar-33 23 3.559 203 153 24 57 18 57 1 2:3 92 162 125
3t-Mar-88 7 2630 194 194 28 74 23 74 23 19 211 115
01-Apr-28 t4 2166 128 23 32 a7 28 &t 23 t4.1 250 s
02-Apr-23 18 2476 ax M0 4.3 118 33 ne 33 191 333 138
O3-Ape-88 29 4 437 1210 718 a1 195 62 195 82 32 855 181
C-Apr-82 33 5106 1080 59 83 150 47 t50 47 241 428 =z
O5-Apr-88 24 3ns3 780 535 63 5.9 30 159 50 255 453 %0
06-Apr-38 25 kX . 1680 1098 e 82 43 282 ag 453 305 ns
O7-Apr-28 4.3 8553 2130 833 92 203 54 203 - 8.4 s B0 ns
O8-Apr88 28 £332 1480 353 9.4 25 T4 25 71 %1 642 345
09-Apr-88 19 2340 1130 71 106 70 85 a9 85 433 7o 393
10-Apr-88 15 2321 893 %7y 45 231 73 231 73 aro E58 373
11-Apr-83 12 1.457 41 577 a7 193 81 193 81 310 1t 389
12-Apr-88 11 1702 464 692 78 Fra.] 12 23 72 k¥ &80 7o
13-Apr-£8 1 1702 1400 06 7 216 554 175 554 75 7 157 7 483
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Continusus simulabon of Enumclaw Wasts [sad Allocations for ammania durng the November-Apmi permIt seascn

Continvous Simulation

of Ammonia WLAs
Maximaum Ajowsbe Dikficn ; Cantaring Difon Saciors wasts | oad Alocsions For | WLA Runningd
Factors Bagad on Prodicted at T Mbag Zore]  Salecisd Limring Dicton Ayrroria Assurwng Aversges for

Parcantages of River Flow in| Bourdery Hsing RIVPLUMA | Facior Basac 20 Mirimum of ] Ups¥eam Ammona (Ca) = A-dmy
WAC 173-2G1A-100 {25% | (Equaten 5.9.n Fischer st 8| RIVPLUMS Predicion va | 0 1 mghi, WAASWQS' DR | Averagng

for Chrorie, 2 5% for acute) 1979 Parcareage of River Flow CaDF-1) Panad
River
Efuent  Emuwe  Discharge ’
Drscharge  Discharge  Rats o USGS Crronic Acte Chrone
Cate __Raisimod) Aate(ofs): 12100000 (o) Crrone Acute Crrorsc Chronic Acute (Mg ) (mghA) oL )
[ ) 1 1547 1500 2434 52 4.4 2X) 204 1031 1833 64.9
15-Apr-88 11 1702 1320 1948 204 528 528 167 848 1304 a2
16-Apr-33 1 1547 1230 199.7 209 548 549 17.4 879 1263 911
17-Apr-88 1 1547 1160 183 4 197 524 524 168 839 149 1 293
18-Apr-88 08 1392 1070 1531 22 545 545 172 373 1452 859
19-Apr.88 a9 1392 201 1448 154 432 a2 13.7 892 123.0 21
20-Apr-38 1 1547 518 842 93 273 73 86 437 77 710
21.Apr-8 03 1.238 399 816 91 278 278 38 “us 791 612
2240038 09 1392 00 128 82 47 247 78 a7 7058 483
23-Ar-38 07 1083 366 a5s 94 26 296 94 474 843 438
1238 %0 73 401 712 429
181 57 291 516
135 43 7 334 H
159 50 285 454
158 50 254 451

268 478
0

1230 533 ¥ 145 145 48 233 413 =49
2690 208.0 27 491 43 ¢ 55 788 1387 N0
1670 1597 169 413 13.% 413 131 662 176 513
130 108.4 1.7 302 345 302 a5 484 3.0 B
598 835 72 183 81 193 81 310 55.1 569
723 518 51 158 43 155 49 %1 445 27
741 E4.0 73 192 61 192 51 ] 5% 3 338
T2 1390 83 <33 75 236 75 73 873 312
732 66.7 76 20! G4 201 54 323 574 s
584 0.0 693 139 80 139 &0 33 538 k2.3
506 891 78 224 71 24 71 B /.3 341
Mg 211 30 72 23 72 23 1.5 25 275 .
349 15 27 60 18 2] 13 7 171 219
32 231 32 as 27 85 27 137 243 177 S
25 Pt B3 29 77 24 77 24 124 24 118 ;_
217 205 29 786 24 76 24 123 218 120
233 143 24 54 17 54 17 87 15.5 118 H
49 2t 3.1 69 22 63 22 111 197 11 i
1580 958 105 249 79 243 73 ¥ 799 150 :
110 8917 101 260 32 260 82 418 74.2 25.4
654 832 72 185 €2 195 82 312 25 310 =
472 597 53 195 62 198 82 34 5538 361 :
432 420 51 136 43 1386 43 23 B9 . 3B
750 G4 2 103 Be 0 284 90 455 %09 s
T2 335 -3 272 8.6 272 -X- 437 e 356
745 1104 119 333 05 333 103 535 a5 c 411
30 38 44 130 41 130 41 203 371 409
228 45 43 125 41 129 41 208 B M7 :
164 41 43 136 43 138 43 219 39 23 H
158 4338 53 177 56 177 53 B4 475 340 B
340 0 &0 178 56 178 55 @85 50.7 249
1240 183.1 192 502 %53 52 153 %05 1420 393
07-Dec-38 _ iR | 1702 1340 1978 20.7 535 168 535 163 858 1522 558
08-Dec-88 13 1702 543 815 90 %1 82 %1 az 4138 743 531
0SDec88 13 1702 336 504 59 176 55 176 56 23 502 530
10-Dec-23 039 1392 308 362 85 201 £3 201 €3 322 2 470 K
11-Dec-38 11 1702 229 ME 44 3.0 41 130 41 208 37e 308
12-Dec-38 15 23 2% 353 34 9.4 30 94 30 52 %5 241 :
13Dec82 - 15 2321 e 520 61 170 54 170 54 73 435 B9
14-Dec-88 13 241 677 85.1 94 %1 83 261 33 413 745 283
15-Dec-83 1.4 21868 M5 409 50 142 45 142 £5 28 40.4 268
16-Dec-88 1 1547 25 74 48 140 4.4 140 44 e 401 F- 1
17-Dec-88 1 1547 183 05 40 19 38 1139 38 192 0 %6
18-Dec-38 4 2168 173 210 30 32 26 32 28 13.1 233 194 H
13-Dec.38 18 2476 179 191 28 73 23 73 23 18 230 167 H
20-Dec-58 14 2166 185 224 31 56 27 36 27 139 246 14.5 1
21-Dec-23 12 5.857 182 25 35 23 31 93 3 159 283 137
22-Dex-238 13 201 176 229 32 - 3] 28 a3 28 43 %54 140 =
25 Dec-28 12 1857 173 243 33 95 3e a5 30 153 i 149
24-Dec-33 11 1702 171 6.1 35 103 32 103 32 16.5 233 155
25-Dec88 1 1547 187 280 37 111 35 111 s 178 318 160
26-Dec-43 11 1702 164 251 34 23 31 99 R | 160 B3 164
Z1-Dec-88 1 1547 166 ) a7 110 35 10 a5 177 ns 170
25-Dec-33 1 1547 16+ e 38 08 34 1G5 34 173 0.7 172
25-Dec-38 34 5260 168 2.0 18 33 11 33 t 54 36 141
AC-Doc-88 27 4177 452 281 a7 9.1 29 9.1 29 147 21 138
31Doc-A8 22 3404 580 436 53 1237 43 137 43 ze 30 149
O1-Jan-88 18 2788 352 328 42 12 5 12 35 a0 320 150 H
2-Jarrie 2 3094 286 241 33 85 27 a3 27 133 244 171
&3-Jan-89 23 3559 3 202 29 72 23 12 23 8 23 B3
O4-an-89 24 33 581 383 43 122 39 122 39 198 ko) %7
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Cantinuous simuiaben of Enumclaw '‘Waste Load Allocations for ammonia duning the November-Apni permit season

Contiaucus Simulation
of Ammonia WLAS
Maxirasm Adcwabie Dition | Canbering Dilon Factors. Wasie Lowd Alocatons For WA Rumning)

Facwrs Sasad on Prodiciad st he Vidrg Zonas | Selected Limitrg Diuton ATmorsa Assuameed Averages for
Parcantages of River Flow n| Boundary Using RIVPLUMA | Factor Based on Wirimum of| Upstraam Ammorsa (Ca) = &-axy
WAG 173-201A-100 (25% | (Equaton 5.9 in Fscher stal| RIVPLUMS Pradctonys 10t GNAL, WLASWOSTOF- | Averaging
for Chronic, 2.5% for acute) 1979) Prerceniage of River Flow CaOF-1) Paricd

River
EMuert  Efiuert  Diacrarge
Discharge Dhsctarge  Rate ot USGS Chronic Acuse Cvore
Cwie Rale (mod)  Rate (sfs): 12100000 {efs) Chronic Acute Chrorie Acte Chronic Aase (gL} (mghit ) (1 ]

[ 3 1662 BL] 419 £ 125 39 125 39 200 345 162
06-Jan-89 24 3713 550 380 47 120 s 120 3s 193 43 176 :
07-Jar-89 18 2788 367 139 43 1.6 a7 186 37 188 a9 194 :
08 jan-89 31 4796 314 74 28 80 19 60 19 98 171 169

09-jan-29 3§ 5570 564 23 25 82 26 82 28 132 234 %2

10 Jan-83 23 3.559 1040 720 81 204 65 04 65 27 582 186

11-an-89 18 2788 534 49 58 15% 43 156 43 251 448 202

12-Jan-29 18 2785 328 302 X 105 33 105 33 169 300 20

13-Jan89 2 3.004 304 256 35 39 28 a0 28 145 %6 23

14 jan-89 13 2788 279 260 35 9.3 29 93 29 150 %8 179

15-jun-89 19 2540 258 =3 32 83 28 a3 25 134 n7 149

16-Jan-89 24 3713 13 21 31 77 24 17 24 124 23 138

1T-Jan-29 19 2840 29 548 63 183 53 169 53 71 4 70

18.1an-29 23 3850 T 698 73 129 83 198 63 g 56.8 212 i
19-Jun-30 18 2785 1710 1545 164 103 126 393 128 837 1133 238 i
20-Jan-29 18 2940 1950 168.8 178 419 132 413 132 &7 1 1192 a4 H
21Jan89 17 2630 1750 1673 178 423 128 429 138 687 1222 573
2228039 17 2630 1570 1502 159 193 124 g3 124 830 1120 856 ;
73 jan89 16 2476 1360 1383 147 72 118 372 118 596 106.0 646 ‘
24.Jan89 14 2166 1240 144 1 153 395 125 395 125 633 1124 636 H
25-Jan-39 14 2.166 1160 1349 BTV 74 18 74 18 60.0 106.6 615

26-Jan-89 15 23 1090 1184 127 332 105 112 103 532 345 580

27889 15 231 1110 120 8 136 n7 107 37 107 40 96.0 576

28.Jan-89 13 201 1040 1303 139 89 117 369 "7 531 105 1 566

29-Jan-89 12 1857 1630 1337 149 387 125 ®7 25 636 113.0 575 i
30-Jan-39 19 2940 1560 1237 143 EL1 "1 B0 111 56,1 97 582 :
31jan-39 14 2785 2340 FI3 ] 220 512 16.2 812 162 820 1457 %2 :
0%-Feb-29 17 2630 2260 215.8 ns 527 167 27 167 B4 4 1500 715 :
02-Fai-39 13 2785 1470 1330 142 352 1.1 382 11 564 100.3 &7 :
03-Fep-89 17 2630 1200 151 124 317 100 37 100 50.8 202 684 :
Gd-Fet-39 18 2476 1140 116.1 125 323 102 323 102 518 320 &8 !
05-Fap-89 14 2186 1090 1268 136 ELT 1.3 356 13 570 1014 540
26-Fab-19 16 2476 1060 1080 17 W08 96 305 96 @3 268 52.1 2
a7.Fab-29 1 1547 208 1623 174 54 "7 464 147 743 1324 530 i
08-Feb-29 K 1702 902 1335 14.2 339 123 Bg 123 623 1108 806 -
5-Fab-29 12 1857 254 1160 125 343 108 Mt 103 47 972 80.0 =
1G-Fabn29 1 1547 825 1343 3 398 126 398 126 538 134 638 3
11-Fab-29 0.7 1083 00 185.7 195 555 175 565 175 828 1579 874

12-Feab-29 1 1547 783 1218 137 22 121 82 121 £12 1087 671

13Fe-23 08 1392 711 1288 1338 392 124 %2 124 §29 1118 B2

14-Fai-29 a9 1392 635 1150 124 358 13 358 13 574 1021 576 :
15-Feb-33 1 1547 §04 13,1 122 E 10 M6 11.0 555 387 £33 :
15-Fab-39 13 201 897 876 a7 %8 85 268 a5 29 763 547 :
17-Feb-83 17 2630 725 899 73 2t1 67 211 67 339 602 a5 :
18-Feb-89 18 2788 757 820 78 207 &5 207 65 02 se3 414

19-Fapg9 .18 2785 %1 893 78 208 68 208 &6 23 592 358

20-Fet-89 18 2785 763 &5 78 208 66 08 §6 34 593 334

21-Feb-ag 16 2476 776 794 as 37 75 27 75 ELY 678 M5

22.Feb-59 19 2340 821 08 80 203 65 208 66 ns 06 M6

Z3.Feb-29 17 2630 917 82 9.7 %55 &1 %5 21 9 727 %5 ]
24-Fab-29 15 2324 889 %8 108 w2 33 282 89 52 204 04 =
265-Feb-89 18 2785 851 74 86 27 72 27 72 64 647 EoT

26-Fab-89 16 2478 per 856 95 22 a0 252 80 0 718 e

27-Fab-29 15 2321 804 876 9.7 =0 8z 260 82 "7 744 410

28 Fab 89 14 2168 796 929 102 276 87 76 87 “u3 73 ©7

01-Mar-29 18 2478 788 80.6 9.0 240 76 240 78 385 884 43 :
02 Mar-£3 17 2630 ™ 743 83 »2 70 nz 70 56 633 400 :
03-Mar-89 16 2478 723 740 83 224 71 24 71 358 €3 B6 :
O4-Mar-89 16 2478 634 1 80 n7 69 217 59 343 618 %2 :
05-Mar-39 31 4796 714 w2 .7 15 26 115 -1 1858 328 312

06-Mar-89 28 a3 1100 64.5 73 180 57 130 57 28 512 25

07.Mar-89 22 3404 1310 972 108 263 83 %3 83 21 743 3t

03-Mar-29 17 2630 1130 1084 117 302 95 302 85 @i 260 45

05-Mar-39 18 2476 1060 1080 17 35 26 305 a8 423 73] 420 -
10-Mar-88 17 2830 1230 1178 127 323 102 323 102 518 920 478 :
11-Mar-89 19 2540 1500 12886 38 339 107 339 107 543 %6 508

12-Mar-29 27 4477 1940 171 126 24 83 294 9.3 71 836 505

13-Mar-29 25 3368 1960 1277 137 20 101 20 101 512 9t1 511

14-Mar-89 21 3249 1720 1233 142 U2 108 342 108 549 976 519

15-Mar-89 21 3248 1510 1172 126 308 93 308 98 495 874 07

6-Mar-29 33 5106 1480 735 82 193 81 193 6.1 310 551 *®7

17-Mar-£9 21 3249 1210 M1 103 258 82 28 82 414 736 42

18-Mar-29 21 3249 1040 a0 990 zs 72 29 72 7 852 396

19-Mar-39 18 2788 1010 917 10.1 260 82 %0 22 s 742 77

HMar-88 | 2 3004 1020 24 92 236 75 236 75 379 874 94

21-Mar-39 19 2940 365 746 &4 218 69 218 69 350 §2.1 378

Z2-Mar-39 15 2321 725 9.1 LY na 76 n9 16 384 682 383

73 -Mar 29 14 1702 518 771 a8 249 79 149 73 200 740 378

24-Mar-39 14 2168 406 a9 57 161 54 151 5.1 29 “*%0 us

25-har-89 2 3.094 555 “s3 55 145 48 145 48 3 414 319

26-Mar-89 18 2476 659 78 17 208 1] 038 8.8 334 233 0

27-Mar-39 24 3713 529 “o 53 135 43 135 43 218 387 %1

28 Mar-39 24 373 503 M3 4 12 3s 112 3s 180 319 241
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Cantnuoys simytation of Enumelaw Waste Load Allocatons for ammonia during the Nevernber-Apni permit season

Continucus Hmulation

of Ammonia WLAs
Maximum AJowabe Diion | Cartertng Dfion Factors Vasle Load Alocalors For  WUA Rurvsng|
Factors 3ased on Pradicled at the Mdng Zone ]  Seimcied Umsing Diuton Armora Assumeyg Averages for

Percantages of Raver Fiow ini Boundary Usng RIVPLLMA | Feckr Basad on Mirwmum of ] Lpsiraem Ammona (Ca) = oay
WAC 173-201A-100 (25% | (Equaton 5.9 in Fischer ot 8] RAVPLUMY Predicion vs | 0.1 mgMA_ WLASWOSTR. | Averaging

for Crrorsic. 2.5% for acuke) 1979 Parcantage of River Flow Ca%oF-1) Period
Rpvar
Effuent Effusct Discharge
Ciscrarge  Dischage  Rale st USGS . Chrone Acuke Chranic ;
Cate Rats (mgd) Rate (ch). 12100000 (cfs) Chronic Acts Chroric Acute Chroric Acute (L) {moA) (gL}
29-Mar-39 18 2.785 478 437 53 143 45 143 45 29 0.7 WD
30-Mar-85 18 27858 567 519 51 154 52 154 52 23 4E3 23
3-Mar-89 17 2630 857 34 32 244 77 244 17 391 895 266
A1-Apr-89 2 3054 667 549 5 163 53 58 53 2] 473 Ba
Q2-Apr-39 24 373 539 73 46 1138 a7 18 a7 190 n7 279
0 Apr-8% 21 3249 334 0% £0 103 33 103 33 166 234 254
Gd-Apr 39 27 4177 - 385 240 3 80 25 30 25 130 <14 149
O5-Apr-89 kY] 5570 1070 4906 34 3.7 43 37 43 20 30 . 178
06-Apr- A% 24 3713 270 1538 183 375 1138 375 18 80 1067 79
47.-Apxr 18 2785 2990 2694 278 823 187 523 157 K 1774 447
08-Apr-29 14 2166 2170 2515 €80 819 1386 513 198 9?1 1763 702
B-Apr-39 12 1257 1730 z339 M3 502 190 80.2 190 9 d 1714 833
10-Apr-89 12 1857 1500 2030 212 57 170 57 70 859 1528 %3
11-Apr-39 1 1547 1290 094 Hna 570 30 570 80 913 1624 8s2
12-Apf-39 1 1547 1250 2030 212 556 176 £33 78 B9 1 1543 9.7
13-Apr-39 1 1.547 1230 1997 x93 9 174 543 174 879 1563 836
14-Apr-89 1 1547 1410 2283 233 812 194 512 194 98 1 1744 ns
15-Apr-39 %] 1392 1620 a8 R 761 241 TEt 241 1218 21685 992
16-Apr-83 a8 5397 1730 IHE 321 802 254 .2 254 1234 254 109 1
17-Apr.39 03 1392 1870 W08 3tg 780 247 780 247 1243 20 1183
18-Apr-38 09 1392 1520 2733 283 723 229 723 28 1158 0538 1227
a7 289 752 238 2 38 1205 2142 1224
232t 241 613 196 619 196 932 176 4 1151
11 20 738 233 s 23 1182 2102 1134
3019 31 ana 253 80G 2513 1281 gl ] 1185
2308 240 830 199 50 199 1003 1793 1116
167.6 438 154 s 154
38 290 92 299 82
125 9o 84 180 849
452 172 54 72 54
448 7a 54 170 54
565 s 63 218 X ]
50 wy 58
M7 44 1486 48 146 H
57 45 150 47 150 45 4.0 04 5
287 36 111 35 111 35 179 37 T
283 £ 117 a7 117 37 183 333 210 B
365 46 128 40 . 128 40 265 L3587 203 3
267 38 111 35 11 35 179 n7 187 S
294 38 C124 39 124 s 199 347 92 i
33 32 9.7 31 97 31 156 7 8.5 H
287 2338 601 196 B0t 190 962 1711 T4 T
312 149 s 1.0 348 1.8 558 932 469 :
701 78 183 58 153 58 234 522 493
1491 158 365 118 365 115 a5 104.1 5.0
1281 137 354 "2 ELY Y 1.2 567 1008 501
155.5 164 [7¥: 142 F7Y ] 14.2 718 1276 541
06 50 8.4 58 134 58 a5 . 524 541
192 28 7.5 24 7.5 2.4 121 214 425
SE 4 15 217 69 7 69 48 619 370
Hs 44 13.3 42 123 42 214 378 244 -
%7 35 163 33 103 3.3 366 x5 212 ;
36 az X 3.0 96 30 155 75 2%
243 33 101 32 0w 32 B2 287 74
207 30 886 i 86 27 38 248 155
152 24 61 13 &1 19 9% 1786 139
24-MNv-BG 17 26830 149 152 24 8.0 t9 6.0 i3 9.7 171 12.4
25-Now-89 18 2321 &51 71t 30 20 69 240 &9 352 &28 172
26-Novw- 89 14 21868 &34 ’ a1t 80 243 78 248 78 3’7 708 238
27-Mesw-389 i 1547 137 3t 32 95 30 95 © 30 152 Zin : 250
28-Now-29 L + 547 120 24 29 - 5-3 27 85 27 137 24.3 260
23-New-39 08 392 121 27 32 95 30 95 30 153 72 210
30-Now-39 0g 1392 120 25 az 94 30 g4 kR 1452 0 49 i
01.Dec-88 0% 1392 133 749 34 162 32 102 32 1865 231 152 *
02-Dec-29 11 1702 125 19.4 23 30 25 80 25 128 29 150
03-Dec-29 29 4487 174 0.7 20 40 13 40 13 &5 15 123 H
Ol D 39 54 2385 31%0 953 104 217 3] 217 (3} 343 B8 177 :
05-Dec-29 25 3363 5740 T2 31 58 240 758 240 1214 158 033 ;
06-Dec-89 17 2530 2870 738 23 838 202 832 202 1022 1818 862
07-Dec-29 2 30694 2150 174.7 184 430 136 430 138 2.5 ) 225 318
08-Dec-39 2.4 3243 2100 168286 172 402 1227 02 127 644 1145 833
03-Dec-29 13 2011 2040 2546 x4 84 201 3.4 201 1016 1806 843
10-Dec-28 12 1857 1760 2350 247 810 193 810 193 a7 1737 532
11-Dec-89 1 1547 1590 2579 7 675 213 s75 a3 080 1924 925
12-Cec-29 1 1547 1480 2401 248 - 837 201 37 201 020 1813 1023
13-Dec-89 0.9 1392 572 w37 113 1o 104 330 4 525 ns =1
14.Dec-39 09 13592 w2 8.0 15 28 72 23 T2 B6 851 749
15-Dec49 03 1238 253 521 L&) 1893 81 193 &1 303 548 55 :
165-Cec-29 08 1238 frc < ) - 484 57 140 57 130 57 p-: X: St4 73 B
17-Dec-29 L2} 1238 prrd 458 -+ 173 55 173 55 Fid ) 4% 311
18-Dec.39 039 1392 212 1 48 143 47 1439 47 <3 424 279
19-Cec-39 27 1083 180 425 52 168 53 168 52 -1 A5 xs
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Continugus simulation of Enumclaw Yaste Load Allecatons for ammona durng the November Apxil parrit saason

Continuous Simulation
of Ammonia WAg
Naximum Alcwatie Dison | Cantariine Didlon Factor's Waste Load Alocsions For WLARmm“
Fackyrs Based an Fradictas ot e Mbang Tore | | Selacisq Lving Dilgon Aoy Assaming Averagas for
Parcentages of River Fiow in| Boundmry Using RIVPLUMA | Factor Sesed on Minimum of| Upsirsam Ammona {Ca) = oy
WAL 173201 A-100 (25% | (Equalion 5.9 in Fischar st al| RIVPLUMA Pradctonvs | O 1 mpNAL WLATWOS'DF. 1 Avenaging
for Chronic, 2 5% for acute) 1979) Percartags of River Fiow CaYOF-1) Pertod
River
EMuent Effuant Discivarge
Discharge  Ouscrage  Adte o USGS Chronic Acte Chronic
Dats Rabs (mod) - Aate {efs): 12100000 (ct4) Chranic Acuta Chroenc Acute Chronic Acuie [mohA ) {mghAL) _{mahd)
20-Dec-29 Q7 1.083 130 310 4.0 129 4.1 129 40 X8 8.1 243
21-Dec-29 o8 1233 t25 262 35 "o 3% 19 35 178 33 23
22 Dme-89 Q7 1083 129 0 40 123 41 128 40 208 B3 218
23-Doc-39 Q7 1083 127 63 39 127 49 27 39 204 Bs5 19%
24-Dec-82 08 0928 121 3as 43 142 45 142 43 <X} 384 204
25-Dec-43 3] 0828 125 47 44 146 45 1486 &4 234 394 Hs
26-Dec-89 a7 1083 128 308 40 128 40 123 40 205 w7 218
27-Dec-89 1 1.547 134 27 32 33 29 9.3 28 1590 265 04
28-Dec-89 o8 1.238 128 264 35 no 35 116 3s 178 ns 152
29-Dec.89 08 1238 124 20 35 09 34 0.9 34 175 Ay 177
30-Dec-a9 0z 1238 125 x2 a3 10 35 1.z 35 176 33 170
31-Dec-39 1 t 547 127 R} a1 83 28 38 23 143 54 1638
01-Jan-80 1 1547 134 27 32 22 29 33 23 %0 %5 161
02-Jan-90 ] 1.547 123 2039 30 a4z 27 37 27 14.0 248 152
23-Jan-30 1 1547 2% 214 30 35 23 33 28 143 253 44
Ok tan-9G 11 1702 142 219 31 89 28 £ ] 23 143 %53 144
05-Jan-90 23 3549 156 129 21 45 15 48 15 75 132 125
06-Jan-20 22 3404 38 143 27 8.7 21 &7 21 107 1940 17
07-Jan-90 33 5873 97 49 44 1002 a2 102 32 165 292 1222
02-Jar-90 435 Ta27 1620 555 55 143 45 143 45 30 403 44
05-Jan-90 54 8355 020 1602 6.5 330 14 3o 04 530 941 258
10-Jar-90 a5 S415 5840 706 280 54.9 174 54.9 74 88.0 156.4 451
-Jan-90 22 3 404 10400 794.2 803 1433 453 1433 453 - 2293 4079 383
12-Jan-50 16 2476 4560 4615 at 384 31 84 311 1576 802 1320
13-Jan-90 13 201 2480 332 313 742 235 742 235 1183 2113 148.4
14-Jan-90 12 1.857 1580 %78 277 871 212 671 212 107.4 1910 1533
135-Jan-90 13 201 1380 2347 24 4 94 138 394 148 95.1 1651 1197
16.Jan-90 1.1 1702 1780 2585 %9 BE§ 210 666 210 108.5 1595 107.0
17-Jan-9¢ 1 1547 713 182 125 354 112 kLR 112 567 009 M5
13-Jan-33 1 1.547 829 1350 144 400 125 K37 126 640 138 806
19-Jan-90 ] 1547 758 1232 13.2 71 7 I 117 595 1057 717
20-Jan-90 07 1083 767 17180 @7 538 70 538 170 359 1527 865
21-Jan-90 243 H 1120 A28 1) 565 179 565 179 9 1610 %0
22-Jan-90 15 23 1410 1529 62 408 123 0a 1229 85 1164 753
23 Jan-30 13 20M1 1350 1688 178 4855 44 455 44 729 1296 787
24-Jan-90 1 1547 757 1233 132 372 17 372 1.7 E=E] 058 1214
25-Jan-90 17 2630 30 296 39 105 33 05 33 158 299 537
26-Jan-30 13 201 238 06 40 13 36 113 36 182 323 419
27.-Jan-90 7 2630 184 185 27 71 22 71 22 114 202 %5
28-Jarv50 23 3553 2n 20 29 T 22 71 22 15 263 145
28-Jar-90 2 3004 251 13 30 77 24 77 24 1224 20 134
30-Jan-90 17 2830 169 17t 26 68 21 -1 21 07 a9 ns
31-Jan-9¢ 18 2738 47 142 23 56 18 56 18 90 16.0 03
01-Fab-30 18 2478 48 15.7 25 §2 20 62 29 101 178 e
02-Feb-30 15 2321 38 159 25 64 20 B4 20 103 182 0.0
03-Feb-90 18 2785 156 150 24 59 19 59 19 85 163 97
04-Fed-90 18 2785 156 150 24 59 19 59 19 45 16.8 93
£5-Fep-90 18 2785 149 4.4 23 57 13 57 18 91 162 96
06-Feb-90 17 2630 147 150 24 59 t9 5% 19 98 169 a4
07-Feb-90 16 2476 141 152 24 51 19 61 18 98 74 g5
08.Feb-90 17 2630 149 152 24 69 19 60 13 27 171 5
09-Feb-90 19 2940 150 146 24 57 IR 37 8 32 162 98
10-Feb-90 18 2940 Z360 1966 208 478 1581 47.3 151 766 1362 %3
11-Fob-90 19 2940 3940 3361 345 737 -3 By 233 1180 x99 534
12.Feb-90 7 2630 2450 2345 244 564 1738 564 178 03 06 735
13-Feb-90 16 2476 1960 1389 203 493 158 498 158 300 421 912
14-Feb-90 13 29011 1560 194 9 204 511 162 511 162 819 1458 925
15-Feb-90 186 2478 1460 1484 15.7 394 125 394 125 631 1122 733
16-Feb-90 14 2166 1230 1430 15.2 392 124 39.2 124 6238 M7 720
17.Feb-30 11 1702 9453 1404 49 435 128 #5 t2.8 549 1154 682
18-Feb-90 1 1547 868 1413 150 415 131 415 31 64 1181 543
19-Feb-90 11 1702 824 1229 31 382 114 82 11.4 530 103.0 83.0
20-Feb-90 19 2840 1400 S4.5 104 64 3.4 %4 8.4 424 753 579
21-Feb-20 17 2630 1360 1302 138 EC3H it1 159 114 561 K58 857
22-Feb-30 3 2311 564 "Ha 8.0 s 71 s} 71 B2 G4 4 422
Z3-Feb-90 t2 1.857 757 j174-] 112 319 98 1o 98 497 832 451
24-Feb-30 a9 1392 B x ] 1057 15 335 108 335 06 538 %3 483
25-Feb-90 09 1392 563 1200 129 avs "7 371 "7 595 1057 497
26-Feb-90 09 1382 &2 1127 122 B2 1t 352 1.1 5685 100.4 548
27.Feb-30 1 1547 300 495 58 177 46 7 $6 .- X I 04 495
23-Feb-90 03 1238 239 a5 46 178 56 78 58 27 508 432
O1-Mar 30 08 1238 240 495 58 i35 58 18.5 58 =13 527 353
02-Mar-90 1% 1228 130 273 6 13 38 1t3 38 142 23 282
O3-War-90 Qs 1238 125 262 as it s 1t 0 35 176 313 235
Od-ikar- 90 o7 1.083 120 287 38 121 3z 21 EX] 135 340 212
O5-Mar-99 o7 1083 200 a2 58 142 53 142 58 =3 $0.8 211
D6-Mar-90 09 1392 512 e 02 301 285 01 95 423 859 ;a7
07-Mar-90 15 2321 32 B4 45 127 49 127 40 204 %3 24
Of-ar- 90 17 2630 w2 354 44 121 s - 121 38 195 e 24
OS-Mar-30 17 2630 210 210 Y] 79 2% 19 23 1227 24 %2
10-Mar-90 16 2478 354 ¥} a8 28 40 128 40 203 1 132
11-Mar.50 14 2.168 190 29 32 £33 28 &8 28 “uz =1 167
12-Mar-90 12 + as7 130 135 28 78 24 76 24 122 216 143
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Continueus aimulabon of Enumclaw Waste Laad Allecabons 'or ammona duting the November-Apnl permit saason

Continuoas Simutation
of Ammania WLAs
Mudmm Alceubie Diution ;| Cartering Oigon Faciors. Waste Load Ajocations For [ WLA Runnng
Faciors Based on Frodiciad ot he Mixing Zons!  Salectsd Limiting Dilulion Ammoria Assumng Averages for
.| Parcantages of River Flow n| Baundary Using RIVFLUMA | Facikr Based on Miremum of | UpsTsam Ammonss (Ca) = dmy
WAS 1732014 100 (26% | (Equedon § 3.0 Fischar et sl] RIVFLUMA Pradicion va | 0 4 mgNAL, WLAIWOS'DF- 1 Averaging
for Crronic, 2.5% for acuts) 197% Parcartage of River Flow C&'[QF-?) Paed
EMfiant el
EMoent Cescharpe
Cischarge  Discharge  Rate o USGS Chronic Acse Crronic
Date Rats imod)  Rats [cfa): 12100000 (=fs} Lo Acute Chronc Aculs Cheoree Acte (Mg ) [moiA )} {metAL)
+3-Mar-90 13 201 120 159 5 [X] 21 686 FAR 108 83 143
i-Mar 9G 12 1457 140 193 23 80 25 ag 25 128 prX:] 128
15-Mar-9G 14 2168 558 6% 1 74 07 85 X7 &5 B2 50 172
16-Mar.30 14 1702 18520 1523 161 433 137 433 137 69.3 113z 315
17-Mar-30 1.2 1 387 25 1265 135 354 115 54 115 533 1836 a4
18-Mar 80 1.2 1 857 xe 240 338 110 35 10 35 177 34 &5
V5-Mar. 50 11 1702 389 581 6.7 198 83 198 63 318 564 443
2C-Mar 3G 1% 1702 748 1110 120 35 108 335 06 537 k1] 404
21-Mar-90 1t 1702 73 084 1.7 328 10.4 328 104 527 936 80
22.-Mar-30 14 2168 468 550 5.4 181 57 181 57 290 55 418
M0 14 2166 T4 345 34 258 3t p-3-1 - 81 411 e 441
24-Mar 90 1.1 1792 553 344 93 268 a5 F.-1.3 85 430 764 414
25-Mar-90 1 1547 283 467 58 16.8 53 16.9 53 Fia| 481 0
26-Mar-90 1 1547 125 2 30 L2.] 28 X3 23 142 251 33
27-Mar.90 o0& 1238 111 234 32 100 32 104 a2 161 285 %1
25-war-90 a9 1392 117 220 3. 93 28 93 23 M3 X4 8.1
29-Mar-90 08 1392 i3 23 30 20 23 30 28 45 257 143
30-Mar-90 a7 1483 429 023 1 M2 198 342 108 549 875 21
31-Mar90 a7 1083 2 522 81 193 83 193 &1 313 52 A0
G 1-Apr-50Q 08 Q928 134 371 46 154 49 154 46 248 LAE ] s
02-Apr.90 -] 1.382 367 859 15 221 i3 231 73 370 652 7t
03-Apr.90 a7 1083 4 3.6 103 318 101 318 1019 510 -7 3E2
Q4-Apr-90 a7 1083 338 793 a8 278 34 Fi8: a8 e 93 394
O5-Apr 3G X1 co2s 369 1004 0.9 47 1.0 U7 10.9 857 w5 471
O6-Apr.9¢ a7 1083 8 €32 79 i 79 251t 79 402 7.0 473
Q7-Apr-a0 08 0928 398 1082 17 363 17 369 M7 522 106 ¢ 493
D& Apr.90 (-3 0.928 568 154.0 163 491 155 491 155 787 1293 534
S9-Apr-90 a3 1238 o3 780 a7t %7 85 267 a5 429 782 552
H-Apr. 50 [+X-} 0923 53 Era k] .1+ 538 163 538 1639 a5 1528 686
1 1-Apr.50 a7 1083 T8 164.4 17.3 503 159 503 159 865 02 720
12-4pr.90 +1-] 0928 31 157.5 166 500 158 S0 158 0.1 1425 T4
13-Apr-90 1 1.547 307 8239 92 %3 -E.] %9 a3 432 Te.7 724
14-Ape-30 - A7 1082 0150 65 275 742 235 742 35 1189 2114 BO.7 3
15-Ape 30 0.7 1083 1580 3657 375 %3 303 959 03 535 2728 33
16-Apr90 11 1702 1720 2537 263 853 07 853 27 10486 1869 W0 3
17-Apr-90 [+3:} 1238 1870 3za3 347 877 7 877 Fid 1404 2497 1254 =
12-Apr-90 07 1083 1420 32838 338 2390 278 88.0 278 1409 250.5 1349 :
18-Apr.90 07 1083 1420 388 338 880 78 280 Fig) 1409 2805 37
20-Apr.30 ¢9 117¢ 21114 20 586 185 5385 145 g38 1668 1230
24-Apr90 o7 900 2087 218 610 133 &1¢ 193 376 t73.6 1133
Z2-Apr-30 1 788 11648 128 k23] : 110 343 1o L] 29.4 971
23-Apr-90 1.2 540 208 4 217 548 173 543 173 578 1561 338
24-Ape- 0 ] 1830 2967 308 755 239 755 233 121.0 2151 o8
25-Age.00 14 77 : 90.0 99 %8 85 269 8.5 422 768 70

REERSS

; 87 :
T2-New 80 11 1702 170 32 102 32 ] :
03-Now-90 13 2019 v 34 109 34 175 311
Od-Nov-90 14 2166 1010 106 335 106 537 5.4 %4 :
05-Nov-90 1 1547 781 120 381 120 611 1085 372
06-Now-90 12 1857 196 33 105 33 168 =8 73
0F-New-90 13 2911 168 27 88 27 13.8 245 83
8- Now-90 15 2324 - 168 24 75 24 1214 24 %9
099-Now-96 38 5879 747 3 4 30 151 2.9 45
10-Now-80 27 4177 220 15 32 115 530 W03z 248
11-Now g 17 2530 1550 123 3,9 123 623 1168 %39
12-N0v-50 26 4023 1030 58 183 58 204 523 "2
13090 44 &808 1240 40 126 40 203 359 425
14-Now90 29 4487 1630 75 238 75 381 677 75
15-Now-90 22 3404 1500 g3 23 93 470 835 n7 i
16-Now-90 18 2478 1100 1121 121 314 29 34 98 503 894 ELT
17-New90 21 3249 554 “e 55 4 46 144 46 231 411 k- F] T
18-Mav-90 17 2630 458 4“@e 54 147 5 147 45 235 418 360 i
18-Nov-90 18 2476 o] 292 38 105 33 105 33 168 229 285 :
20-Novw-90 16 2476 123 05 29 78 25 78 25 126 23 0.0
21-Nov-90 26 4023 179 121 21 45 14 45 14 74 130 154
22-Nare-90 3t 4796 I 349 48 18§ 37 118§ 37 187 32 133
23-Now-50 39 6034 2350 984 107 nr 75 -7 75 381 876 192
24-New.90 H 7.736 3840 12%.1 124 s 87 s 87 440 3 70
25-New-90 41 5344 3960 1571 166 M3 109 343 109 550 a7.8 E-T-
26-Now-30 27 177 4370 2984 07 525 198 625 19.3 100.1 1784 03
27 Now-30 2 3.004 5390 65 445 920.1 1) 90.1 ms 1442 565 859
28-Now-90 17 2630 5770 549.4 58 1120 354 120 5.4 1792 387 9.7
29-Mov-50 7 477 5240 3148 e 652 06 852 08 104.5 1858 =0 i
A0-Nw-50 22 3404 3280 2419 251 549 174 543 174 880 1564 1290 :
a1-Dec-90 2% Jsse 2530 1710 180 05 128 w05 28 549 1153 091 H
a2-Dac-90 23 3559 210 1633 172 -1 125 96 25 635 129 802
03-Dec. 30 3 4 796 2150 113 1% 122 278 %] 278 a8 245 781 852
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Continuous simytation of Enumclaw Waste Load Allccations for ammona dunng the November-Aped permit seaon

Continuous Simulation
of Ammonia WL As

Madrwm Alowabie Dhgion | Carferire Dillon Fackors ‘Wasis Load AJocatons For | WA Ruming|
Factors Based on Pradcted at he bdng Zone ! Selected Limring Dilugon Arrrverzs Asgamng Averages for

Porcaniages of River Fow in{ Saurdery Usng RVPLUMA | Facior Based on Minimum of | Upetrsam Ammonta (Ca} = 4-0ny

WAC 1732014100 (24% |(Eqatkn SSinFacher stal| RIVPLUMA Prediclionvs J0O 1 MG WLASWOQS'DF. | Averaging

for Chronis, 2.5% for scute) 1979) Parcantage of Rhvar Flow Ca*{DF-1) Pariod
Rihver
EfMuent EfMuant
Discharge  Rate ot USGS Chrorie Acute Chronic
Rate (cf). 12100000 {cfw) Chronic Actite Chraric Acse Chronic Acute gt (mgAL) i
04-Oec-30 3 4.642 245C 1330 142 319 10.1 L] e 514 908 60
05-Dec.90 26 4923 2078 1298 12% 321 102 321 0.2 5t5 95 527
CE-Cac-50 23 3559, 170 1218 131 33 99 313 39 01 231 433
07-Dec-30 22 3404 1390 1031 112 78 az 278 87 442 a5 492
38-Coe- 90 21 3249 1340 1041 113 80 83 280 &3 4“3 1939 477
09-Dec-90 25 3868 - 1500 979 Q7 258 82 258 a2 413 735 452
10-Dec-3G 32 4951 1720 279 9.7 23 71 225 71 31 841 418
11-Dec.90 27 4177 1750 1067 15 210 a5 270 85 43 770 414
12-Dec-50 23 1588 1620 114.8 124 23 94 28 g4 LY ¥ 84.9 421
13-Dec-90 21 3249 1380 1049 114 32 &3 82 29 452 803 41
14-Dec-90 13 2840 1200 1034 12 283 90 3 90 454 LY ] 454
15-Dac-90 19 2940 139 974 08 1] 85 270 25 433 7o 454
16-Dec-50 2 3054 050 858 93 242 76 242 78 k¥ 683 432
17-Dec-90 2 3.094 1150 0B 103 %0 82 %0 a2 417 142 423
18-Dec 92 13 2540 1410 1209 13.0 323 10.2 323 192 £17 ns 439
19-Dec- 90 1.9 2940 1180 1014 110 280 as 289 2] 4“3 %7 443
26-Dec-90 2 3094 1150 239 10.3 240 83 €0 42 437 742 &9
21-Dec-90 1% 2940 7o 1005 H"e s 2] 278 aa “s5 791 87
22-Dec-90 17 2630 1360 1303 139 350 149 50 111 46 ¢ 998 4£6.B
23-Dec90 18 2785 12680 1141 123 31 98 . I 9.8 1839 286 481t
24-Dec-90 18 2476 1189 1262 129 3az 1G5 32 0.5 532 46 509
25-Dec-9G 16 2476 1110 1131 122 318 19.0 316 100 S$e7 00 525
26-Dec-90 19 2540 456 s 83 216 68 2186 *-] 47 8186 471
27-Dec- 90 t38 2785 b 707 80 211 67 21 87 339 602 431
28-Dec-80 21 3.24% 429 0 43 "z 38 12 3e 181 321 343
29-Dec-30 18 2785 38 4 ER | a2 28 az 28 132 24 %0
30-Dec-50 17 2630 297 292 k2] 103 33 103 a3 %7 25 05
31-Dec 20 13 2540 259 230 32 83 26 83 26 134 237 153
0-Jan-91 15 2321 209 235 33 83 28 a9 28 143 23 144
o2 jan-51 16 2476 182 194 28 T4 24 74 24 1220 213 141
A=Jan-31 15 23 72 95 23 18 24 16 24 22 217 13.0
Od-Jan-31 15 23 174 19.7 29 77 z4 17 z4 123 218 127
05-Jan-91 13 2011 140 234 T332 91 29 g1 28 48 259 28
o6-Jan-g1 15 232 180 204 24 138 25 729 25 127 25 130
a7 Jan-3H 23 3553 130 138 23 52 18 52 16 83 48 120
08-Jan-91 21 4177 180 153 21 44 14 44 14 Tt 128 0.7
09-Jan-91 3 4542 182 10.8 29 a0 13 40 13 65 15 a7
10-an-31 32 4951 212 "7 21 42 13 4.2 13 &9 122 72
11 Jarss1 35 5415 213 108 29 39 2 3g 12 83 112 &7
12-Jan-91 45 THT 8919 323 41 83 29 a3 28 149 264 a7 H
13-Jar-91 38 5570 2110 .3 ws <33 75 238 5 378 872 {33 B
14 Jan-3% a7 5725 2760 953 104 234 T4 234 74 . 375 666 241 i
15-Jan-31 27 4177 210 1333 14.2 25 103 3Z6 103 522 9239 56
16-Jan-91 21t 3249 1540 118.5 128 313 99 33 895 502 833 4“4
17-iar-91 21 3249 1240 964 105 23 83 %3 83 422 750 455
t&Jan-51 17 2830 1056 10038 19 B4 90 284 90 456 811 478
19-Jan-g1 17 2820 Bas 85.1 9.4 248 78 248 78 938 07 445
20-Jan-31 15 2321 740 0.7 90 243 17 243 77 30 9.4 417
2%-Jan-91 15 2a 532 5843 &7 137 59 187 59 300 533 3886 i
22-Jan31 15 2321 248 77 37 10.1 32 10.1 32 163 20 313 2
Z3-Jan-at 14 2166 194 234 32 a9 25 839 23 144 255 249
24-Jar-91 14 2166 176 213 30 &3 ‘26 a3 26 133 226 185
25-dan-91 14 2186 176 212 30 33 28 83 26 133 F<1] 143
6-Jan-01 12 14857 175 246 34 98 30 96 390 154 4 141
ZT-Jan-31 14 2166 11 2t 4 30 a3 28 33 28 134 z37 138
2B Jan-31 13 2011 173 231 32 9.0 28 90 23 145 257 42
29-Jan91 t3 201 240 s 40 114 36 114 36 183 25 5.4
30-Jan-95 15 2321 175 199 29 77 24 77 24 124 20 48
3tJan-9t 16 2476 177 188 28 73 23 i3 23 117 208 142
01-Fet-91 12 1857 173 243 33 as 30 85 L 153 71 144
02-Feb-91 24 3713 189 137 23 5.1 16 5.1 16 83 1“7 "3
03.Feb-9t 27 £177 % 350 44 110 35 10 35 176 313 133
Od-Feb-91 3.4 5.260 857 327 42 99 31 99 31 6.0 243 143 +
O5-Feb-91 27 4177 1760 106.3 115 71 86 271 as 435 774 214 H
06-Feb-91 2 3.054 1700 1383 147 358 1.3 356 113 571 1015 336 :
07-Feb-91 17 2630 329 %o 104 21t .13 R a6 a5 T3 400 B
08-Feb-81 15 23 390 3.0 52 146 46 146 45 34 418 419 ;
09-Feb-91 5 2321 173 198 23 16 24 78 24 123 218 A
10-Feb-91 13 2011 171 23 31 87 27 87 27 140 438 233
11-Feb-31% 17 2630 172 173 26 87 21 67 21 1028 192 151
12-Fab-91 18 2785 178 170 26 85 21 65 21 105 X3 119
13-Fab-91 29 4 487 325 191 28 &85 21 &5 21 106 187 15
14-Fab-91 24 3713 1740 1381 127 303 98 03 96 435 862 . 201
15-Feb-31 22 3404 2000 479 157 369 17 369 117 541 1051 322
16-Fab-91 18 278% 1490 1348 144 BE 113 358 113 571 1014 438
17-Feb-91 18 2785 1280 1159 125 ki3] 100 s 10.0 o5 -1} <X
18-Feb-91 1.5 2321 813 &0 78 x99 88 209 88 RN -7 50 1
15-Fueb-91 5 T8 0N 9.9 108 =27 72 227 12 1) B4.7 44.4 B
20-Fa-91 43 6633 4900 1851 194 ns 123 e 123 822 1106 457 :
21.Feb-91 27 41977 4260 =59 25 %2 175 552 175 335 1573 852
22-Feb-91 2 3054 3880 krrg 32 708 n3 ne 23 130 2010 750
Z-Feb-31 17 2830 %90 17 381 781 %7 731 247 1251 . 22258 972
24-Feb>-91 +7 2830 2420 210 240 %7 i78 587 178 581 1585 1033
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Continuous simuiation of Enumciaw Waste Load Allocations for ammornsa during the November-Apn| Dt sason

Continyous Simulation

of Ammenia WLAs
e
Maoieruy Alowabie Clon | Cerdertne Diuion Faciors Wase Load Alocatons Far Ww
Fackors Based on Predcted &t he Mbong Zons | Selacted Lrviirg Dluon Armores Asvurrg Averages far

Pwzantages of Rtver Flow In| Bourstary Ueng RIVPLUMA | Facior Sasad on Miremum of ] Uoetrsem Amemonsa (Ca) = -y
WAC 173-201A-100 {25% | (Egmlon 5.3 n Fscher st ai! RNVPLUMMY Predcien v | 0.1 mghAL wWLASWOS DR | Aversgng

for Chronee, 2.5% for acis) 1979) Percamiage of River Flow CavDF-4 Partod
Advar
Efmuant EfMant Dischange
Qischarge  Dischage  Rate st USGS . . Crrone Arsn Chronic
Date Rale (mgd]  Rata {cfs): 12100000 {cf4) Chronig Acute Crroric AciAs Chronic Acuts

25-FetnGt 15 23 1219 196 ¢ 205 493 158 493 15.8 800 1422 101.8
26-Fab-91 15 231 1640 1177 137 451 46 481 146 739 1314 20
27 Feb-31 15 231 1380 149.7 158 401 2.7 &1 127 543 1144 768
28-Feb-31 14 2168 433 £10 80 170 54 170 54 272 434 814
Of-Mar-91 17 26830 688 682 75 w02 g4 202 64 324 576 435
02-Mar-91 23 3559 8§10 a9 53 136 43 136 43 219 k-5 %5
C3-Mar-91 27 177 50% 312 40 0.0 3.2 0o a2 161 pi-E 244
Cé4-Mar-91 33 5108 520 314 40 386 3 96 30 155 75 Fal-]
5-Mar-91 z4 3713 344 42 33 a3 28 83 28 13 a8 187
06 Mar9% 21 3249 210 1?72 28 &4 20 64 20 03 182 133
O7-Mar-91 19 2340 18 146 24 57 18 57 15 92 162 iz
o8-Mar-H 19 2940 138 127 22 50 18 50 111 42 45 102
C9-Mar-31 2 3094 13 16 21 46 15 486 1% 15 132 83
10-Mar-g1 19 2.940 155 142 23 55 17 55 17 89 58 84
1 Mar.91 24 3783 135 101 t9 39 12 as 12 64 113 77
t2-Mar-91 27 4177 180 118 21 44 14 44 14 71 126 75
13-Mar-914 22 3404 144 - 18 21 45 14 45 14 73 130 75
t4-Mar- 91 2 3094 143 126 22 49 16 43 186 a0 141 72
15-Mar-g1 17 2630 139 142 23 57 18 57 18 92 162 73
16-Mar-$1 18 2476 145 %6 25 B2 20 62 20 160 178 88
17-Mar31 15 2321 143 B4 25 83 21 &5 21 106 187 94
18-Mar-51 17 283 142 45 23 58 18 58 18 93 185 98
15-Mar-91 15 2478 47 15.8 25 83 20 63 20 0t 18.0 120
20-Mar91 15 2321 44 65 286 86 21 1] 21 08 jiX ] 102
21-Mar-91 135 il 42 163 25 &5 21 B85 21 105 k-1 192
2-Mar91 15 2321 42 6.3 25 685 2 85 21 105 186 0%
Z3Mar-91 13 2011 136 179 27 72 23 72 23 1.7 207 10.8
24-Mar-91 17 2530 142 145 23 58 18 58 18 93 165 10.5
25-Mar-31 7 2830 143 148 24 58 13 58 18 94 155 102
26-Mar-31 16 2476 138 143 24 &0 13 -] 153 a7 171 100
27-Mar-51 14 2166 139 174 26 59 22 3] 22 111 196 93
28-Mar-31 15 321 141 162 5 5% 20 85 20 105 135 0.1
20-Mar.91 13 2011 138 182 27 73 23 73 23 1t8 219 03
30-Mar g1 13 2011 137 13.0 27 73 23 73 23 118 2013 13
I-Mar-91 12 1257 144 204 29 32 28 82 28 132 235 ns

- O1-Apr-31 14 2.166 133 169 28 64 22 58 22 18 95 120
02-Apr-91 14 2188 141 173 28 69 22 59 22 12 198 113
03-Apr-91 23 3559 139 08 20 42 13 42 13 63 21 1086
Cd-Apr.91 51 7 891 647 Pk} a0 85 20 6.5 20 105 185 93
O5-Aprgt - AT 7.272 3040 1085 15 242 T 242 77 333 B30 163
D6 Apr.31 1 4796 30 1636 173 3rs 13 kX1 HE 800 1067 299
97-Ape-91 23 3559 1560 150.6 120 B9 8.1 289 8t &4 -2 a9
08-2pr-91 28 4.4387 1390 78 4 87 209 68 09 66 e e “7
09-Apr.91 3 4 542 1360 743 83 139 83 139 63 319 566 40
1o-Apr-94 32 4.951 210 B2t 71 170 54 170 54 72 434 us
11-Apr.9% 23 3559 961 8.5 13 198 62 156 82 35 %9 a0
12-Apr-9% 19 2940 884 70 =13 24 71 24 71 359 638 316
13-Apr-31 16 2.478 arz 881 98 640 82 260 8.2 418 742 41
14-Apr-g1 17 2530 54 31 92 243 17 243 7 M0 023 370
15-Ape-91 17 2830 87q 87 @3 45 77 245 77 392 87 Mo
16-Apr-31 16 2476 T 880 853 99 %2 a3 %2 33 21 747 405
17-Apr-91 14 2.166 796 323 102 276 a7 76 a7 43 213 412
18-Apr-91 17 2630 &57 834 72 195 62 195 62 313 55.7 92
19-Apr-91 14 2166 635 742 43 231 73 B4 73 0 87 387
20-Apr-9t 13 2,041 31 - 794 a3 a7 78 247 78 398 me i
21.8pr.g1 13 20Mm €39 an4 39 50 78
22-Apr-31 15 2329 843 746 34 pr4-3 T2
3-Apr31 1 1.547 890 125 1221 345 10ns
24-Apr.91 1 1.547 704 1148 124 Bo 111
25-Apr-31 1 1 547 632 103.1 112 3241 102
26-Apr.8% 1 1547 588 96 107 307 97
27-Apr-91 09 1392 569 032 1.2 28 104
28-Apr-31 i 1547 552 202 a9 2838 9t
29-ApeH 1 28 a5

SO-Ape-d . .- AU T
T1-Now- 0% | .. 145 43 156 47
G2-New-31 [+3-3 g7e 132 a7 53 133 58 123 53
O3-New31 05 o774 132 8.7 53 133 58 183 53
Od-Now-31 11 1702 139 214 30 - %3 28 87 28
05-New-21 07 1083 557 1296 129 415 131 415 131
DE-Now-91 08 0923 204 %9 6.5 Fak] -1 216 65
O7-Now-31 085 o3 7.3 129 . 57 45 150 47 5.0 45
C8-Now-31 +¥:] 1238 141 25 38 121 38 21 33
00-MNew-91 07 1083 132 s 40 131 41 131 40
10-Naw-91 97 1083 137 328 42 135 43 13.5 42 216 . ws 215
11-Now-91 13 201 143 i E S 28 75 24 7.5 24 122 218 1886
12 Mow-91 09 1392 1% 20 35 168 34 10.8 34 171 03 18.0
13-Now-31 29 1392 149 78 a7 112 35 112 s 183 20 172
14-MNov-91 a7 1083 141 ns 43 138 44 133 43 2t 324 i74
15-Nov-9t 07 1083 134 s 41 132 42 132 41 213 £ 1986
16-Now3H 0.9 1392 137 1.3 35 10.5 33 105 i3 169 309 1886
17-Now-g1 1 1547 130 30.1 39 18 37 18 a7 183 s 198
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Continuous simylation of Enumcle YWasts Load Allocations for ammoena dunng the Movember-Apal permit season

Continuous Simutation
of Ammonia WiLAs
Macamum Ajowabie Diton | Carterirs DiAon Fackrs Waste Loud Alocatons For | WA Rurring
Fachors Basad on Pradcted at he Moong Zone|  Selected Limifng Odution Arrroria ASSUTng Averages for
Percertages of River Flow in] Boundary Using RIVPLUMY | Factor Sased on Minmum of | UpsTsam Avmana (Ca) = -oay
WAC 173-201A-100 (26% | (Equaton 5.9 Fischer stal]|  RIVPLUMA Pradicton v3 [ 01 mghh, WLA=WOQS™DF. | Averaging
for Chyonic, 2.5% for sautte) 1479} Percertage of River Flow Ca'{DF-1} Period
River
EMuert et Discharge
Oischarge  Discharge Rate w USGS Cryonic Acse Chronic
Date Raw [rogd) Rt (efs): 12100000 {cfs) Chyonic Aguts Chronic Acttn Chronic ALzt (mgha ) {mghA L {maiA}
18-Now-31 1 4547 1439 251 34 101 E¥] 10 EF] 163 33 183
19-MNow-91 11 1702 43 220 31 a9 28 ag 28 "3 254 166
20-Now-31 18 2475 89S 712 30 217 69 237 E8 M3 819 211
21-New-31 1 1547 218 362 4.5 137 43 137 43 =0 91 Fals
22-Newg1 Q.9 1.392 134 %1 3.4 103 33 103 33 1566 294 213
TINow-91 1 1547 137 231 32 85 e 95 3o 152 o84 2
24-New=91 2 3094 156 1386 23 53 17 53 17 a6 151 15.5
25-Now-21 2t 3243 1300 w10 110 74 -2 74 a5 433 779 211
26-Now-#1 25 3.863 1870 219 131 k:3.} 97 ¥ ] 9.7 493 a8r7? X2
2ZT-Now$1 2 3084 1470 1198 129 M7 090 n7 109 508 903 a1
28-New-31 12 1857 1030 1387 149 397 125 ™7 1225 (=1} 133 5149
25-Now-91 12 1.857 218 305 33 14 36 115 318 184 27 455
F0-New-91 1 1547 142 39 33 87 31 97 R 157 278 A
1-Dec-91 1 1547 142 239 33 97 ES| 87 31 157 s 243
02.Dec-91 05 1392 140 261 35 0.7 34 107 k¥ ) 72 305 167
33-Oec-31 [ ¥:] +.392 144 X9 38 109 35 109 35 178 Mz 165
O4-Dec-91 12 1as7 145 235 30 A3 26 83 26 133 238 159
05-Dec-91 2 3084 a7 M2 50 133 42 133 4z 274 k18- 174
06-Dec- 31 2% 3.268 1370 845 23 240 16 240 78 k3] 883 27
087-Dec-31 18 2738 1610 1455 155 79 1240 3739 120 87 1073 315
08-Dec-91 14 2166 1570 1322 121 477 5.1 o7 51 7654 1359 432
09-Dec-91 13 2011 2300 8623 2886 638 241 98 21 1113 1985 71e
10-Dec-31 11 1702 2080 306 5 3t6 TEt 241 761 241 1218 216.8 g27
11-Dec 31 LB 1782 1310 1934 202 525 168 525 16.6 241 1485 8.6
12-Dec-31 11 1702 1070 1582 157 “HE5 144 446 141 ns 127 1 973
13-Dec-91 09 1392 963 1739 183 80.1 1538 501 152 262 1428 394
14 Lec.91 [+:] 1392 ¥} &74 76 222 73 32 73 373 562 683
15-0ec-51 L] t 392 133 348 £4 135 43 135 43 217 85 527
16-Dec-91 a9 1392 174 322 4.1 127 40 127 43 201 362 323
17-Dec-91 (k-] 1.238 155 323 41 130 41 139 41 23 ETS| 251
18-Dac-3H 28 1238 137 @37 33 118 37 "a 37 190 37 205
15-Dec-91 08 1238 137 =7 EX-] 14 3.7 13 37 120 37 193
20-Dec-91 1 1547 124 =27 a2 a3 29 g3 29 150 25 145
21.-Dec-31 13 2911 150 e 29 73 25 78 25 126 24 164
22-Dec-81 t 1547 139 s 32 246 39 28 30 ELE ) I3 155
23-Dec-31 1 1547 135 na 32 23 30 92 30 50 287 1435
24Dec-91 1 1547 133 25 31 92 29 92 29 149 264 145
25-Dec- 31 08 1238 137 7 38 "3 37 18 37 183 337 16.1
26-Dec-91 1 1547 495 311 9.0 %5 8.4 265 84 £2.4 754 =3
27-Dec-91 03 1392 760 137.4 146 414 131 414 131 6563 117.8 BT
28-Dec-31 a9 1392 139 260 35 1686 3s 108 34 71 03 2
25-Dec-91 a5 1392 137 258 35 105 33 0S5 33 163 0.0 357
33-Dec-91 09 1392 136 254 34 04 33 1G4 33 163 2958 33
31-Dec-51 0e 1392 137 255 35 10.5 33 165 33 169 3300 16.9
01-Jan92 1 1547 135 pr-3 3z 9.3 a0 a3 a0 150 267 164
G2-Jan-92 1t 1702 141 217 31 - 3:3 28 33 28 2 251 157
o3-Jan-92 11 1702 139 214 g &7 28 a7 28 40 249 150
O4-Jan-92 11 1702 144 22 at -5} 28 83 2.8 44 2586 44
O5-jan-92 1 1547 135 28 32 93 30 23 38 150 x%7 44
06-Jan-32 0g 1382 132 %7 34 102 32 102 32 164 21 150
07-Jan-92 [+F] 1238 129 271 38 "2 36 12 35 8.4 21 160
03-Jan-32 o8 1238 138 288 38 13 38 La k-] 38 19.1 yg 172
05-Jan-92 98 1238 141 25 38 121 s 21 34 194 344 182
10-Jan-92 11 1702 141 217 31 83 23 8.8 28 142 251 177
11-Jan-92 07 1083 137 328 42 135 43 135 42 218 375 185
12-Jan-92 07 10683 139 ] 42 136 43 136 42 219 330 193
13-Jan-32 12 1857 34 190 28 78 25 78 25 225 22 175
14-Jan-52 08 1238 129 71 36 112 k3 12 36 LA 321 35
18- Jan-92 13 291 13 173 26 79 22 79 2.2 114 201 W60
t6-Jan-92 16 2475 182 174 28 1] 21 %] 21 110 154 132
11.Jan-52 11 1702 135 208 30 85 27 85 27 137 243 135
1&8-Jan-52 1 1547 143 241 33 93 39 93 31 157 273 125
19-Jan-92 1 1547 140 236 33 98 38 98 30 15.5 ik 14.0
28-Jan-92 1 1547 144 243 33 X3 31 :X.3 31 158 281 152
21-Jan-92 09 t.392 141 %3 35 107 34 107 34 173 307 16.1
22 Jarv92 1.3 2011 242 3t9 41 1.7 37 147 37 183 35 169
Z3-Jan-92 2 3094 168 146 24 5.6 18 56 B 21 160 153
24-Jan-92 14 2166 288 342 43 .22 39 122 39 97 4.3 162
25-Jan92 13 2011 139 133 27 74 23 T4 23 113 211 3
26-Jan-92 13 2811 144 189 238 78 24 76 24 122 217 32
27.jan-92 35 5570 170 46 13 a2 10 32 14 52 iR 123
28-Jan-92 33 5106 1110 554 64 154 49 154 43 247 438 135
29-.Jan-92 23 4 487 2140 1262 123 28 94 298 94 474 43 xS
30-Jan-92 37 575 1980 875 96 213 59 218 €9 350 621 81
3t-Janv92 16 2476 1520 1545 16.4 407 123 a7 129 &2 1159 431
01-Feb-92 14 2166 1270 476 157 402 127 402 127 645 1146 539
02-Feb-92 12 201% 1140 427 152 7 128 7 128 L =¥} 132 571
02-Feb-92 12 15857 48 748 8.4 9 78 38 TE M3 821 £73
Od-Feb-92 1 1547 138 230 32 94 30 94 30 15.4 %3 454
05-Fab-92 1 1547 128 217 31 90 28 0 28 LX) 25 s
06-Feb-92 1 1.547 121 b1 1] 85 27 AE 27 138 s 24
07-Fob-92 1 1.547 17 198 29 83 286 23 26 34 F<2 ] t4.2
Ca-Feb-92 (13-} 1392 116 218 31 32 29 22 8 43 %3 141
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Contnucus simulabon of Enumclaw Wasts L sad Allccations for ammonia dunng the Noveerber-Apnl parmd seeson

Continuous Simulation

DA A
AR AR AR

73 118

ENUMFLO3 XA W\Continuous Simutabon 8855 Page 11 of 18

of Ammoaia WLAs
Maxirnum Alowabie Diien | Cantarine Dilficn Fackrs Waste Losd Alocaiors For [ YWLA Rurring!
Facters Basadon Predciad at he Moong Zone | Selecisd Laming Oiulions Aprerciia AsRaTwy Avernges for
Porcartages of River Flow in Using RIVPLUMA | Facior Based on Mirsmum of | Upt¥sam Ammorsa (Caj » gy
WAC 1732014100 (25% | (Equatan 5.9 n Fischer et ati  RIVPLUMA Predcion ve | 0 ! mghA. WLASWGSOF. Averagng
Tor Chronie, 2.3% for acute) 1979 Percertage of River Fiow Ca(DF-1) Penod
Effuent ool
EMuat Dbschurye
Qischarge  Oischarge  Rate ® USGS Chronic Acte Chronic
Catn Rats (mgd) Rate (cfy): 12100000 (2] Chvonic Acute Chronic Acuie Chrone Acte (oA ) {mgNA ) (gAY
09-Fab-92 03 1392 118 218 ER 92 FX] 92 29 148 %3 142
10-Fab-32 1 1547 117 193 29 43 28 - %) 28 134 ¥ 14.¢
11-Fab-92 o8 1238 13 238 33 01 32 19.1 32 163 A9 143
12-Feb-92 a7 1083 110 24 38 13 is 13 5 82 prd: 57
13-Fe-92 a3 1392 m 203 e a9 28 45 23 4.3 24 58
t4-Feb-92 14 2186 114 14.2 23 59 19 59 19 9.5 163 t4.6
15-Fabn52 13 2411 43 188 23 15 24 15 24 122 218 13%
16-Fab-92 1.1 102 120 188 23 77 24 77 24 125 21 121
17-Fab-92 1 1547 izl 201 29 34 7 a4 27 135 “a 119
18-Fab-92 15 2478 132 143 23 58 18 53 18 93 16.5 119
19-Feb-92 1.5 23 179 203 29 72 25 78 25 1286 - 24 120
20-Feb-52 2 3094 182 41 23 54 17 54 17 33 156 1.1
21-Fab-92 26 4023 m 116 21 4.4 14 44 4 71 125 95
2-Fee-92 19 2940 A0S %9 36 95 30 95 30 152 Zra 169
23-Feb-92 14 2168 242 89 k] 107 34 107 34 171 304 121
24-Feb-32 13 201 144 143 25 76 24 78 24 122 217 129
E-Fab-92 1.2 1857 335 192 28 7a 25 s 25 126 223 143
26-Fe-92 1 1547 465 63 35 252 &3 =2 89 40 4 kald 208
27.-Feb-92 1 1547 511 838 93 vt 86 il | BB 435 772 272
28-Feb-92 k] 1392 13 231 32 ] 39 96 30 55 Zrs 280
9-Feb-92 29 1392 1% 224 31 a4 30 94 30 15.4 %3 286
01-Mar-§2 0.8 1392 17 29 31 93 29 83 29 142 X4 222
02-Mar-92 0s 1382 113 213 iec 90 23 90 23 145 7 150
C3-Mur-92 1 1547 118 201 2% a4 27 4 27 1335 240 145
O4-Mar-g2 1 1547 115 1898 23 a2 26 82 285 133 35 14.1
05-Mar- 92 1 1547 127 215 31 39 28 L3 ] 28 143 254 139
05-Mar-92 1 1547 135 28 32 9.3 e 93 30 150 %7 140
07-Mar-92 09 t3g2 120 243 a3 104 32 161 32 162 7 147
O8-Mar 92 rk-] 139 130 43 33 1101 32 101 32 182 27 54
C9-Mar-32 o8 1238 13 75 38 14 as 114 a8 183 25 164
10-Mar-92 23 1233 131 75 is 114 k3 114 3B 183 s 173
11 Mar.g2 07 1083 130 319 40 123 41 129 £0 203 361 134
12-Mar 32 08 1238 3 275 35 114 kL 114 38 1a3 s 188
13-Mar-92 08 1.2338 136 285 37 17 v "7 37 139 33 191
14-Mar.92 [:%:} 1392 134 251 34 103 33 10.3 33 188 a4 186
15-Mar.g2 1t 1702 140 218 i 2.3 28 as 23 i 29 170
16-Mar.92 12 T fas7 138 128 29 78 25 78 25 128 =7 156
17-Mar-92 Al ] 2475 151 16.2 z5 64 20 64 20 104 84 135
18.Mar-92 %1 1702 134 a7 36 85 27 45 27 136 242 127
19-Mar.g2 1 1547 133 25 3t 82 23 92 23 4.9 X4 129
20-Mar-g2 1 1547 132 23 at 92 29 92 29 148 262 134
21-Mar. 92 08 1238 ik 275 35 114 36 114 38 133 5 154
22-Mar.92 o7 1083 131 312 40 13.0 41 3.0 40 28 3»F3 172
23-Mar-92 08 1238 13 75 36 14 36 114 a6 133 ns 181
24-Mar- 97 08 1238 131 s 3.6 114 35 114 38 123 25 190
25-Mar-92 k-] 1238 3 275 36 i14 36 114 36 123 25 19¢
26-Mar.92 38 1238 EE] 75 38 4 k1] 14 36 133 =25 183
27-Mar-92 08 1.392 138 258 35 106 33 106 33 170 31 18.0
2%-Mar 32 07 1083 134 M3 41 132 42 132 41 4 B %Be 187
25-Mar.32 o7 1083 131 a2z 40 130 41 130 40 9 363 194
30-Mar.g2 o8 1238 131 s 38 14 36 14 X 83 25 94
31-Mear-g2 08 0528 13t 383 45 151 42 51 45 243 403 232
01-Apr.g2 07 1.0383 131 32 49 13 4.1 130 40 29 x3 211
02-Apr.g2 [ F-] 1238 131 i 28 14 36 114 A6 183 ErL] 205
03-Apr-92 07 083 137 326 42 135 43 135 42 2t6 hr ] 213
O4-Ape-32 a8 1.238 132 277 a7 s s 15 J& 144 27 198
05-Apr-92 a7 1.083 135 322 473 133 42 133 41 214 371 199
06-Apr-92 08 1238 133 89 33 ns 38 12 38 191 333 201
W-Apr-92 07 1083 136 324 41 134 42 134 41 215 374 21
08-Apr-92 07 1083 134 g 4.1 132 42 132 41 213 363 208
09-Apr-g2 1.2 1.857 140 193 28 a0 25 ag 25 129 229 187
10-Apr.92 1 1547 138 233 3z 85 30 85 30 153 72 178
11-Apr.92 [1X:] 1392 133 19 34 102 32 102 32 165 293 165
12-Apr-32 1 $ 547 134 27 3z 93 29 93 29 150 x5 149
13-Apr.52 99 1392 130 243 33 161 32 181 32 162 237 15.7
$4-Ppr-g2 08 +.238 130 3 35 113 36 113 s 8z 23 165
15-4pr.92 09 1392 131 245 34 10.1 32 1014 32 16.3 23 €4
16-Apr-92 18 2735 1348 134 22 53 t7 53 17 86 152 143
17-Apr 92 18 2785 192 18.2 27 62 22 63 22 152 193 136
18-Apr-g2 13 201t 304 kL F ] 48 138 44 138 44 221 393 145
19-Apr-g2 11 1702 135 otk 30 85 27 85 27 13.7 2243 133
20-Apr-32 1.1 1702 150 20 3z 92 29 92 29 49 X4 155
21-Apr-92 1 1547 148 251 34 161 32 10§ 32 183 289 167
2-Apr.32 1547 143 49 34 10.1 32 101 32 6.2 287 153
23-Aprg2 t 547 S 44 33 39 31 83 31 59 @2 RL 1)
24-Apr-92 1382 1% 20 ELH] 196 34 1086 34 171 03 6.4
25-Apr. 92 1238 137 a7 38 118 a7 13 37 B0 337 110
26-Apr-92 1382 36 %4 34 104 13 w4 33 163 P ¥ -3 172
27-Apr 92 1.547 137 231 32 95 o 95 30 152 Z7a 170
28-Ape-92 1547 1% 238 32 94 30 94 EXc) 151 . ¥ 165
36 93 3t 98 3 158 73 157
13.8 373 118
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Continucus simulation of Enumnclaw Waste Load Allocations for ammona durmg the November-Apn| permit ssason.
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Contiruous Simuiation
of A ka WlAs
Maxirum Adowstie Do | Canterirs Diion Facxrs Waste Load Allocalors For [ \WALA Rurvrg
Facters Basad on Pracicied at he Mixing Zone | Selected Uimving Céuen Agrnorea Averages for
Parcantages of River Flow in| Bourdwry Using RIVPLUMA | Factkor Basad on Minmum of | Upsyrsam Ammonia {Ca} = -y
WAC 173-201TA-100 (25% | (Equaton 5.9 n Fischer stal| RIVPLUMA Pradcion v | 0 1 mgNA, WLASWOSTOF. | Aversgng
for Chyoric, 2.5% for acute} 1979) Parcardage of River Flow Ca%DF-1) Paniod
Aver
EMoent
Diacharge  Rate ot USGS Cryonic Acse Crvonic
Aate (cfy): 1700000 (cfy) Chroric Aome | Chronc Aose Chronic Aciite {mghit) (Mg ) v’ 8]
231 148 171 26 63 21 LX) 21 109 194
1857 150 212 30 &85 7 -1 27 137 242
1857 138 19.3 28 78 25 78 25 127 24
1 857 147 208 30 83 25 ] 26 135 239 127
1702 138 213 30 87 27 87 27 138 247 134
2011 139 183 27 74 23 T4 23 1tg 211 139
204 157 205 30 31 25 81 28 134 2 131
3404 150 150 24 58 13 56 18 9.t 161 120
23 208 34 3z as 28 a3 28 142 %2 1221
201 162 211 30 83 28 43 28 124 e 25
J404 ns 175 7 64 240 64 29 04 184 118
2321 338 Ery ] 46 130 41 130 41 0% ar 147
20 168 218 ER | 85 27 a5 7 137 243 1456
1867 156 249 31 a7 28 a7 28 141 250 43
1857 146 207 30 43 28 83 F4] 134 27 155
1702 144 22 31 58 23 -3 28 14.4 %6 139
3094 153 134 22 52 18 52 t8 84 143 128
3094 165 43 23 55 17 55 17 89 158 13
2540 182 165 25 53 2 83 20 191 180 105
2186 166 202 29 79 25 78 25 127 26 191
4951 554 20 38 8.1 28 81 25 146 259 1186
2340 1300 1516 121 302 96 02 96 485 85t 215
321 445 &80 S5a 162 51 1862 514 261 463 255
201 72 24 ER| a7 28 a7 28 141 50 253
1857 157 2t 31 a3 28 ag 28 142 2541 257
1.857 t4g 211 ki 84 27 24 27 136 4.1 170
23 158 181 27 71 23 7 23 11§ 04 133
2014 153 200 23 342 25 30 25 128 prX.] 139
2478 139 150 24 50 19 5 19 97 172 19
2785 178 70 28 55 21 85 21 1035 186 11
2188 153 18.7 22 74 23 74 23 19 212 112
1.857 141 20 23 31 26 81 25 13.0 231 113
1.857 134 120 28 78 25 Ta 25 125 222 1z0
1702 133 25 30 84 27 a4 27 135 240 128
1702 129 98 29 az 28 a8z 28 132 234 134
1702 130 201 2% 43 8 a3 2§ 133 36 134
17¢2 Rl 202 29 33 26 82 28 134 37 134
1857 33 189 28 7 24 77 24 1224 20 131
2011 133 175 27 71 23 71 23 15 204 127
3248 146 122 21 48 i5 48 15 77 137 13
2785 140 138 23 54 7 54 17 a7 154 101
2476 137 1438 24 53 ‘19 59 13 46 79 94
2478 133 14 4 23 58 18 58 18 g4 168 33
3.084 189 183 25 61 19 61 19 9.9 178 g4
2830 159 181 25 63 20 63 20 102 180 a3
2476 144 %4 24 8.0 19 80 18 98 173 94
2476 137 48 24 59 19 59 13 98 170 9.8
2166 129 153 25 85 20 6% 20 104 185 100
3404 139 112 20 44 14 44 14 Tt 126 92
3.868 214 148 24 54 17 54 17 -] 158 890
3404 158 128 22 435 15 43 15 79 139 88
2630 128 133 22 53 17 33 t7 88 153 B.1
2478 133 144 23 58 18 53 18 94 %6 87
2476 129 140 23 57 18 57 18 g2 162 83
2321 128 148 24 60 19 60 18 a7 172 g2
234 128 149 24 €0 13 80 18 98 173 e5
231 128 4.8 24 60 18 B0 19 97 172 g6
2475 128 39 23 586 18 56 8 a1 161 96
2 128 148 24 8.0 19 60 18 8.7 172 86
2.166 129 1549 25 85 0 65 20 104 145 97
2166 m 161 25 65 21 85 21 06 147 100
2011 132 174 26 71 22 7% 22 114 202 0.5
2186 130 160 25 85 21 &5 21 105 185 107
23 133 153 24 82 20 62 20 0.0 w7 1086
2321 130 150 24 61 19 &1 19 98 74 W04
2165 129 159 x5 &5 20 B3 20 104 135 102
2166 134 165 25 87 21 87 2t 108 191 103
2186 148 §79 27 71 23 71 23 15 204 06
2.168 130 6.0 25 65 21 &5 21 105 186 108
251 449 568 56 188 59 188 59 02 536 57
2166 502 5839 X1 191 80 191 5.0 307 545 07
2166 an M5 54 152 48 152 48 244 431 39
2166 3 379 47 133 42 133 42 214 380 267
2168 479 563 65 134 58 134 58 A5 525 285
2166 529 21 I 1489 83 193 63 2o 5658 28
2011 538 830 77 218 &5 218 &9 49 21 25
2011 483 610 70 1939 63 199 83 20 563 v
2166 322 2 47 R4 42 134 42 25 382 E o3|
2011 Fali] Fia 38 102 32 02 3z 185 292 22
232t 158 178 27 70 22 70 22 13 21 203
1.857 170 3 33 94 0 94 30 5.1 X1 161
201 163 213 30 54 28 84 28 135 238 144
26830 136 38 23 S8 18 58 18 20 15.9 122

SR PI—

e o e




Continueus simulation of Enumelaw Wasts Load Allocations for ammon:a during the November-April permit season

Contingous Simulation
of Ammonia WLAs
Maxirmum Alowstls DRutor: | Cartacirs DiCion Facurs Waste Load Alocatons For | WLA Rurring]
Fuclers Sasedon Pradcied at e Midng Zone | Selected Limitng Diuion Aremcria Azfuming Averages for
Parcantages of River Flow 1 Usng RIVPLUMM | Facior Sased on Minimum of ] Upsirsam Ammonia (Ca) = 4-dmy
WAC 173-201A-100 (25% | (Equadon 5.9 1 Fischer atal{ RIVPLUMA Pradcionvs | 0 3 mgNAL WLASWGOSTE. Aversgnyg
for Chronse, 2 5% for ace) 1879} Parcartage of River Flow Ca'{DF-1) Paricd
Ahwr
SMuet  Sfey  Discharge ]
Discharge Discharge  Rate o USGS Chroric Acse Chreric
Date  Rai (mgd) Rate (ofs) 123100000 (cts) Chreric Acte Chronic Acgs Chronic Acts (mgA)  (monNA) (oA )
23-ian-93 15 22321 1 154 2.4 52 20 52 20 101 178 119
24-Jan-93 25 33658 143 102 19 40 13 40 13 5.4 114 97
26-Jan93 34 5260 2020 370 108 241 76 241 78 L a7 189
26-Jan-33 3 4642 680 1453 154 343 0 343 103 549 a9 275
27-Jar-33 2 3094 1420 187 12.5 a3 7 3038 37 494 373 T4
28-Jan 93 ta 2788 890 309 30 25 T4 235 74 EXR ] a7 452
B33 18 2476 700 M7 &1 218 83 218 6% 389 822 443
30-Jan-33 18 2476 588 S04 59 190 60 193¢ -] 3035 541 332
I-Jang3 15 232t 539 8|1 (-] 183 -3:] 188 80 .3 Lx¥ ] 334
01-Fab-93 15 234 448 538 83 174 55 174 55 280 87 309
02 Feb-93 14 2166 227 03 59 L%} 53 16.8 53 263 478 289
I3-Feo-93 14 2186 392 462 55 157 50 157 50 252 “47 2786
QbFeb-93 4 2166 3n 438 53 150 47 150 47 241 428 %0
5-Fed-93 14 2166 kyi] a7 53 52 47 50 47 240 27 FoR
O6-Fed-93 14 2186 387 34 52 143 47 149 47 38 424 243
o7-Feb-33 14 2188 410 83 87 162 5.1 162 51 261 463 245
O3-Fabte33 14 2186 506 09 8.0 222 70 R2 7.0 3456 833 274
09-Feb-93 14 2165 1120 1303 133 384 s b4 115 583 <] ] 360
10-Fab-53 14 2166 110 1291 138 36.1 114 361 14 57.9 1029 45
11-Fet-33 15 23 1080 13 128 330 10.4 330 104 529 939 512
12-Feb-33 14 2168 913 1071 118 312 58 3ne ] 487 as4 547
13-Fab-33 14 2.166 274 328 42 118 37 118 37 18.3 E<X] 448
14-Fad-93 14 2166 132 16.2 25 66 21 65 21 106 188 330
13-Fab-93 14 2186 131 6.1 25 §5 21 65 21 106 187 225
16-Feb-33 14 2166 129 159 2% &5 20 85 20 104 185 126
17-Fab-33 14 2.166 133 164 25 56 21 66 21 107 183 106
18-Feb-93 T4 2168 136 167 25 87 21 57 21 09 193 108
19-Fenr-93 13 2901 141 185 24 ks 24 75 24 120 213 10
20-Feb-33 14 2166 138 163 26 53 22 LE] 22 110 195 112
21 Fab-33 13 2011 1 173 26 70 22 70 22 114 21 113
22 Feb-33 12 1.857 131 158 28 TE 24 78 24 123 218 "7
23-Fap-33 12 1857 133 128 8 17 24 77 24 124 206 13
24-Fab-93 t3 2091 133 175 27 71 23 71 23 115 204 118
25-Fap-53 14 2186 133 164 25 85 21 86 21 107 183 17
26-Fab-93 13 201 137 18.0 27 73 23 73 23 118 209 118
27-Fa-93 13 201 134 177 27 72 23 72 23 118 205 14
2B-Fab-93 14 2166 138 169 26 6.3 22 68 22 10 145 "3
O1-Mar.33 13 291 135 7.8 7 12 23 72 23 e 206 15
02-Mar-33 14 2166 131 16.1 25 85 24 55 21 108 187 112
O3-Mar-33 14 2166 148 172 28 59 22 £9 22 1t 197 1114
C4-Mar.33 15 23N 134 164 24 62 20 6.2 20 101 173 108
A5-Mar.93 14 Z 166 12 158 25 -] 20 g5 29 104 135 025
06-Mar- 53 14 2166 133 164 25 &8 21 1] 21 w7 139 105
07-Mar-33 13 26 127 168 6 [:%:) 22 69 22 11 196 10.6
03-Mar-33 14 2186 133 184 25 1] 21 1] 21 107 183 107
0%-Mar93 T4 2186 131 161 23 85 21 85 21 106 187 108
10-Mar-g3 13 201 128 169 28 69 22 L 22 "2 193 10.8
11-Mar.93 13 201 128 16 9 25 69 22 &3 22 112 198 1048
12-Mar. §3 13 2011 130 172 26 70 22 70 22 113 200 119
13-Mar-33 12 1857 129 184 27 75 24 75 Z4 12.1 21% 14
14-Mar-33 1] 2476 142 153 24 &1 15 6.1 14 99 175 111
15-Mar.93 15 231 T7o 838 83 61 73 251 79 403 Ti8 154
16-Mar-93 07 1043 394 ERE-) 101 314 925 314 as 503 894 282
17-Mar.93 13 20m 172 24 3t 87 23 a7 28 LN 250 286
13-Mar-93 0s 1238 155 323 41 130 41 1390 41 rark] 37t 314
t3-Mar 93 er 1083 137 krd 42 135 43 135 42 216 e %7
20-Mar 33 7 1083 128 0.5 40 128 40 128 40 205 »7 193
Z1-Mar-93 16 2475 127 138 23 56 13 55 18 a1 180 18.0
T2-Mar-93 29 4437 232 39 23 50 16 50 18 &1 144 148
23-Mar-93 25 3.568 2130 1425 152 H3 1190 349 119 560 95 234
24 Mar-93 15 23 1450 1567.2 16.6 418 132 418 132 669 1190 350
25-Mar-93 1.1 1702 518 771 86 249 73 249 74 404 7.0 428
26-Mar.g3 1 1547 159 %7 15 06 34 08 34 171 04 450
27 Mara3 3] 4928 137 378 47 167 S0 157 47 252 423 373
28-Mar-93 ar 1083 140 33 42 137 43 137 42 220 332 261
25.-Mar-83 06 0928 132 385 46 152 43 152 46 245 411 2
30-Mar-33 azr 1083 134 s 41 132 42 132 £t 213 %9 32
31-Mar-53 o7 1083 i s 49 128 41 123 40 208 *9 21
01-Ape.93 09 1392 136 2.4 34 10.4 33 10.4 33 1588 2548 203
02-Apr-33 1 1.547 137 231 az 95 30 9% 3.0 152 r ] 185
03-Apr-93 1.5 2324 156 178 t27 7o 22 70 22 i3 201 16.0
Qd-Apc-33 1 1547 141 38 33 7 31 8.7 31 156 Zis 147
Q5-Apr-93 08 1238 130 73 36 113 a6 1123 ER 182 323 151
06-Apr- 33 Q3 1392 133 43 34 102 32 102 2 65 3 154
OT-Apr-33 03 1238 130 a3 B 113 36 "3 38 82 23 171
08-Apr.33 13 2011 138 179 27 72 23 72 23 17 xn7 161
09-Apr-83 18 2476 44 256 ] 9.4 0 94 30 151 %8 154
10-Apr. 33 3 2013 160 28 39 82 28 82 28 133 86 146
1 1-Apr-93 3 01t 153 200 9 8.0 25 a0 25 128 28 132
12-Apra3 1 1547 145 244 33 38 31 99 kR | 159 mz 143
13-Apr-93 23] 1392 136 24 34 0.4 33 104 33 184 A8 1wy
14-Apr-93 a7 1083 130 kakod 40 129 41 1238 40 268 k1 166
15-Apr-33 o7 1083 132 315 49 131 4“1 131 40 210 %5 18.6
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Continvous simulation of Enumciaw Waste (oad Allocations for ammonia during the November-Apn| permit sasson

Continucus Simuiaton
of Ammonia WLAs

Neacdmum Adowabie Dildon | Canterine Digton Factors. E Wasls Load Mocatons Far | WA Rurreng;
Factrs Sayed on Predcted at the Mbang Zone | Selected Linng Diuken Arrronia Assuming Avarmpns Tor

Parcariages of River Flow in| Boundery Using RIVPLLUM4 | Factor Basad on Mrrrun of| Upsysam Ammonia (Ca) = +duy

WA 173-2014- 100 {25% | (Equaton 5.9n Fischer et al] RAPLUMS Predctionve | 0 1 mghd, WLASWNGSTDF- | Aversgng

for Chronec, 2.4% for acute) 1875) Parcantage of River Fmr catbr-1) Pariod
Rbvar
Effuent Effuent Discharge
Qischarge Discharge Rate at USGS Crronic: Ante Chronie
Date  Rawsimod) Rate {ch): 12100000 (cfs} {1 Chronic Cheonic Acute Chronic Acute (mgtid.} {mghiL)
16-Apr-93 1.1 1702 1070 1583 s 141 45 149 715 1271 325
17.-Apr-93 11 1703 154 251 99 3t 99 31 160 ] x3
18-40r- 93 1 1547 136 230 a4 30 94 a0 1% x5 3039
18-Apr.83 0a 1238 135 283 17 a7 17 37 18 333 03
2W0-Apr.33 07 1083 129 03 128 41 123 4Q 25 -1 175
21-4p0-53 [ ] 1238 130 273 13 EX-) 13 38 182 323 182
Z2-Apr 93 [ ] 1238 131 T8 114 36 14 as 13 325 190
23-Apr93 o8 1238 131 75 114 36 114 38 143 325 189
24-Apr.93 o9 1392 139 %0 10.6 34 16.8 34 171 303 180
25-Apr-93 11 1702 142 o] 89 28 39 23 43 %3 170
W-Apr- 93 14 2166 143 175 70 22 76 22 1.3 201 152
27-Apr 53 12 18567 151 213 a5 27 as 27 137 244 141
28-Apr-93 1 1547 134 22 9.1 29 9t 29 147 261 135
29-Apr-03 13 2011 153 200 a0 25 ! s 134
R </ B8 3B Je1 5 o e
5 %‘5}\1@@;\2‘&&%\ A ,a%x;:&«&x ﬁx:t;&\ &@;&\\}‘%‘\\\\~A ST %}\\x\\\&\\&m
1547 130 o d:] 9.1 28
1547 140 238 98 39 L
1547 133 =25 92 29 92 29 149 64 14.9
1547 131 22 a1 29 91 29 147 261 149
1547 130 prdi] 91 29 91 29 g %59 149
1702 130 201 83 286 53 26 133 36 144
1547 132 23 82 29 92 245 148 %2 143
1547 134 7 83 29 93 23 159 %35 144
1547 132 n3 92 29 82 . 29 144 6.2 145
1547 13 22 91 29 31 29 14.7 %1 4.8
3094 133 : "7 47 15 47 15 15 124 130
1547 133 25 82 29 9.2 29 149 264 130
1392 131 245 0.1 32 10.1 32 163 283 134
1547 132 23 92 29 92 28 14.3 6.2 134
1547 134 27 93 29 - 83 29 150 %5 152
1702 30 201 33 26 ) 28 133 35 s H
1547 133 25 92 29 92 23 143 24 145 H
1547 131 22 91 29 2.1 29 147 %1 145
1362 131 5 101 32 10.1 az 183 pi k) 48 1
1547 138 2.0 g4 EY 94 10 %1 %38 53
1547 197 28 128 40 126 40 203 360 166 H
1547 133 25 9.2 23 92 29 143 264 167
1547 136 230 94 30 94 390 151 %3 154
1547 146 248 99 31 939 a1 B0 - B4 166
1547 134 7 93 29 93 29 150 %5 152
1702 134 207 &8s 27 85 27 136 242 14.9
1857 133 1289 77 24 77 24 124 pr ] 143
29-Mow-93 13 2011 139 143 T4 23 74 23 1.8 211 132
-Now-33 13 2011 135 . 178 72 23 12 23 18 208 12.4
01-Dec.53 15 2321 379 413 14.2 45 14.2 45 29 408 147
02-Dec-53 14 2168 52 532 17.6 56 176 55 B2 50.1 187 :
C3Dec8s 14 2166 135 166 57 21 67 2t w0 192 134 !
O4-Dwec-92 13 2011 129 70 74 22 70 22 12 199 183 4
05-Cec-53 12 1857 kL] 123 78 24 7E 24 123 218 156 B
06-Dec-33 12 1857 133 18.9 77 24 77 24 124 290 117
07-Dec 93 13 2041 130 172 70 22 70 22 113 200 "3
08D 33 14 2166 130 16.0 85 21 85 21 105 186 186
09-Dec 93 3 2011 11 173 70 22 70 22 114 201 114
10-Dec-93 t3 201 140 124 74 23 T4 23 120 212 113
11-Dec-33 13 2611 137 120 73 23 13 23 11.8 09 114
12.0c- 43 14 2166 132 162 1] 21 68 21 105 188 114
13-Dec-93 13 201t 132 174 71 22 71 22 114 202 114
14Dec.33 12 1.857 132 154 77 24 17 24 124 al-) 115
15D 93 12 1857 130 85 76 24 76 24 122 216 17
16-Dec-83 12 1357 129 154 75 24 15 24 121 25 12.0
17.Dec 93 11 1702 129 199 82 26 82 28 132 234 -1285
18-Dec-93 t1 1702 129 19.9 82 28 82 1] 132 34 127
18-Dec-93 11 1702 131 02 83 25 83 26 134 237 13.0
20-Dec-93 11 1702 140 26 88 28 as 28 1.1 =0 . 135
21-Dex-83 11 - 1702 139 2t 4 a7 28 87 28 14.0 243 137
22-Dec-33 06 0928 134 EY R ] 154 43 154 48 248 416 166
Z3Dec33 X 1083 137 28 135 43 13.5 42 218 Erd 186
24-Dec-33 a7 1083 141 35 138 44 13.8 43 1 4 0.6
25-Dec-33 g5 0928 134 374 15.4 43 154 45 428 46 233
26-Dec.93 07 1083 132 s 131 LA 131 40 210 365 24
27-Dec-93 o7 + 083 133 7 132 42 132 41 211 w7 223
2A-Dec-93 08 0.928 138 T4 155 (%] 155 46 49 418 230
20.Dwc-53 08 0.928 135 3TE 15.6 49 15.8 47 251 424 20
30-Dec-23 1 1547 134 27 9.3 235 83 29 5.0 25 215
31-Dec.33 13 2011t 144 135 75 24 75 24 120 13 192
Ot-Jarv94 12 1857 178 07 96 30 ’ 98 30 158 s 169
02-Jan-g4 15 232t 158 77 73 22 70 22 13 200 134 :
O3 a4 18 2476 153 %S 65 20 65 20 0S5 185 123 :
Od-Jar-94 t.9 2540 182 6.5 83 20 83 20 0.1 180 "3 :
05 tar o4 18 2785 238 22 81 28 a1 26 131 33 113
(OB~ Jaun 94 14 2166 145 77 71 22 71 22 14 203 113
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Continuous smulaticn & Eaumciaw Wasts Load Allocations for ammenia dunng the November-Apri permd season

Continuous Simulation

of Ammonia WLAs
Marrum Ajowsbis Dagon | Centwine Dagon Factors Wasts Load AJocstions For | WLA Runrning|
Facurs Sasad on Pradcted at he Mixing Zore!  Seleciad iimitng Ciuion Ammoria Assumng Amguferﬁ

Percantages of River Flow in| Boundary Using RIVPLUMA | Factor Based on Mirsmum of| Upsiream Ammonia (Ca; 2 +oay
WAC 172-201A-100 (25% | (Equatan 5.3 in Fischer stai; RAPLUMY Prediclonvs | 0 1mghid. WLASWGS™DF. | Averaging

for Chyorie, 2.5% for acuts) 1979} Percantage of River Flow Ca*{DF-1) Period
River
Effert EfMuent Dhschargn .
Discharge®  Qischarge  Axte of USGS Chroric Actm Chronic
Date Rate (nod) Rate (cfs) 12300060 (cfs) Chronic Acite Chronie Acite Chrorsc Acute {mgiA ) {mghA, ) [mahA)
a7-Jan-34 18 2476 140 5.1 2.4 X 19 B0 19 EX) 173 111
08-Jan-94 15 2321 146 167 26 87 21 87 21 10.8 190 113
U9-Jan-94 14 2188 To142 174 25 79 22 70 22 1.3 199 %8
T0-Jan-94 t8 2788 146 141 23 58 18 &8 18 90 153 92
11-Jan-34 15 23 168 139 28 T4 23 74 23 119 211 faz
1Z-Jar-54 13 2788 201 9o 28 72 23 72 23 "e 20% 108
12-Jan-94 16 2478 517 532 62 171 54 171 54 275 a3 150
14-Jun-94 15 2321 s 480 55 15.4 43 154 439 247 439 189
15-Jan-94 t3 2011 152 189 29 79 25 79 25 128 26 19.1
15-Jan-94 13 2601 135 178 27 12 23 72 23 118 26 152
17.Jan-34 12 20M 139 83 27 T4 ’ 23 74 23 e Al 153
18-Jan.04 12 1857 134 i1 23 78 25 74 25 125 22 122
t9-Jan-94 12 1857 134 . 180 28 78 25 s 25 125 =2 121
20-Jan-54 11 1702 135 23 30 85 27 a5 27 137 243 127
21-Jan-34 12 1857 13t 146 2.8 78 24 18 24 123 28 1238
22 Jan-94 15 231 136 157 25 63 20 63 20 0.2 8.0 12.2 3
23-Jarr34 17 2830 140 3 23 57 ' 13 57 18 g2 163 13
24-Jan-94 17 2836 137 149 23 56 13 56 18 91 160 10.2
25 Jan-94 t8 2476 41 152 24 51 19 61 13 88 17.4 98
26-Jan-94 t4 2186 138 163 26 58 22 53 22 10 125 98
2T Jan-34 14 2166 134 t6.5 25 67 21 87 21 1038 191 02
28-Jan-34 12 1857 139 197 29 380 25 a0 25 129 2] 111
28-Jan-94 12 1.857 135 192 28 78 25 78 25 126 223 118
303804 12 1857 135 192 23 78 25 78 25 26 223 122
31 jan-94 12 1857 135 1322 28 78 25 78 25 128 2z23 127
Ot-Feb-94 12 1857 137 iS4 28 79 8 72 25 127 28 126
02-Fab-34 11 1792 132 204 29 84 28 84 28 13% 239 128
O3-Fab-34 11 1702 136 219 30 38 27 35 27 138 4 131
Cd.Feb-34 t1 +702 34 w7 36 85 27 85 27 136 42 134
05-Feb-34 11 1702 136 10 30 36 27 38 27 133 44 137
C6-Fap-94 1 1547 135 238 3.2 23 38 23 38 15.0 %7 141 :
OT-Fab-94 11 1702 135 208 390 a5 27 3] 27 137 243 140 :
03-Feb-34 i 1702 137 211 3.0 88 27 35 27 139 L] 141 i
05-Feb-54 11 1702 140 218 31 48 23 as 23 41 %0 142 =
10-Feb-94 11 1702 13% 2023 30 as 27 a5 27 137 243 138 H
11 Feb-34 1 1547 134 27 32 23 29 93 24 15.0 %5 42 £
2 Fab-34 11 1702 132 204 29 84 26 8.4 26 135 239 4.1
13-Feb-94 13 2011 137 189 27 73 23 73 23 Ha 209 135 E
14-Fen-94 t2 1857 134 180 28 78 25 78 25 125 222 132
15-Fet-94 13 2011 133 132 27 73 23 73 23 1.3 210 124
15-Feb-34 13 201t 135 178 27 72 23 72 23 118 2086 113 :
17-Feb-9d 22 3404 154 12:1 2t 47 15 47 15 76 34 109 A
18-Fep-34 16 2478 143 154 24 61 18 61 19 98 176 10.2
19-Feb-94 14 2166 145 177 27 71 22 71 22 154 203 10.2
20-Fab-94 13 2014 123 175 27 7 23 7t 23 15 24 w01
21-Feb-94 14 2186 137 i68 2B 68 21 68 21 102 ig4 10
2-Fet34 17 2530 135 . 138 23 55 17 ' 55 7 53 158 07
23 Fed-34 2 3094 151 132 22 51 t8 51 16 83 148 99
24-Fab-94 23 3559 130 101 19 4G 13 40 13 65 115 87
25-Feb-94 2 3.094 137 21 21 43 15 48 15 77 a7 79
26-Feb-94 3 4642 143 9.0 18 34 t1 34 11 56 LY 70 H
27-Feb-94 21 3249 144 121 21 47 15 47 15 77 136 . 3]
28-Feb-94 18 2785 17 163 25 §3 20 83 20 1©1 120 78
01-Mar-954 t8 2476 253 266 38 97 31 a7 31 156 275 97
02-Mar 94 26 4023 351 28 3z 78 25 78 25 125 22 15
03-Mar-4 34 5260 1480 713 a0 148 L¥:] 1838 59 0 535 171 :
O4-Mar-94 26 4023 1260 . 787 sa o214 63 214 638 344 611 231
05-Mar.94 t3 2540 263 L83 58 15.4 49 154 49 2438 441 255
06-Mar.94 17 2630 183 184 27 70 22 70 22 114 21 252
07-Mar-34 15 2321 8 167 26 87 21 67 21 08 120 203
08-Mar-94 14 21866 151 184 27 73 23 73 23 18 2.9 147
08-Mar. 94 14 2166 146 178 27 7 23 71 23 ns 204 114
10-Mar.G4 15 2321 1580 172 25 68 22 63 22 110 195 13
11-Mar-94 14 21868 143 182 27 72 23 72 23 117 27 15 i
12-Mar-94 13 2011 145 90 28 78 24 78 24 123 218 118 i
13-Mar-94 13 201 152 199 29 738 25 79 25 128 26 119
14-MEar-S4 14 2.156 143 175 27 70 22 70 22 13 201 120 B
15-Mar- 94 13 2041 145 191 28 77 24 77 24 124 29 122 !
S6-Mar-94 15 231 145 168 286 66 21 66 21 10.7 39 118
+7-Mar-94 19 2840 149 137 23 54 17 54 17 &7 154 108
18-Mar-34 24 N3 172 126 22 48 15 43 15 77 137 99
15-Mar-94 1.7 2630 49 152 24 80 13 50 19 87 171 92
20-Mar-94 4 3094 153 134 22 £2 18 52 16 24 143 88
21-Mar-54 21 3249 156 130 22 50 18 59 18 82 144 a5
22-Mar-54 19 . 2340 148 1386 23 53 17 53 17 L33 153 87
Z3-Mar-34 17 2630 145 4.8 24 53 19 53 t9 95 163 87
24-Mar-34 15 2321 148 167 28 &7 21 &7 21 1038 150 93
25-Miar 54 14 2168 143 175 27 70 22 70 22 13 201 100 :
26-Mar-34 13 201 144 188 28 76 24 78 24 122 217 10.9 L.
2734 3 2011 150 1986 29 78 25 78 23 28 pr2 17
28-Mar-94 14 2166 150 133 27 73 23 73 23 118 s 120
29-Mar- G4 11 102 157 241 33 98 30 X 30 154 274 30
30-Mar 34 11 31702 142 213 3t -3 28 339 28 143 353 135
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Continueus simylaition of Enumciaw Wasts Load Aliccations for ammonia dunng the November-Aprit permit season

Continuous Simulation
of Ammonia WLAs
Maodmurn Adcoembie Clor: | Cartecire Dikion Faciors Wasts Losd Aocaiors For [ WLA Ruryang]
Factors Qasad an Predicied at s Modrg Zore | Salected Limiing Diluion Amrona Assumrg Aversges for
Parcaniages of River Flow in{ Soundary Usng RIVPLUMA | Fack Based on Minmum of]  Upsteem Ammona (Ca; = Aday
WAC 173.201A-100 (25% | {Equation 5.9 m Fischer stal| RIVPLUMA Predcion vs | 0 1 mghAL. WLASWCGSDF.. Averaging
for Chyonse, 2.5% fof acute) 1979) Parcantags of River Flow CaDF-1) Pariod
Rhewr
Q&Esé:wge Dvacharge R UsSBS Chrone Acue Chrerie
ate ot
Qate  Ram; Rats {cfs). 12100000 {cfs) Crronc Aculs Chronic Acte Chronic Acge gt ) mgAL) gAY
31-Mar-94 11 1.702 142 219 3 89 28 X 23 143 253 139
01.8p5.34 11 1702 147 frd ] 32 31 2% 91 29 147 260 147
02-Apr.94 1 1547 149 51 34 101 32 101 32 183 -1 143
03-Apr- 94 11 1762 147 26 32 3t 29 91 23 u? 20 150
O4-Apr.g4 1 1702 143 249 kR &9 28 89 28 143 =4 150
5-Apr-54 t2 1857 147 204 39 a3 26 83 28 135 39 147
06-Apr-94 5 2321 151 173 8 68 22 €8 22 110 196 134
A7-Apr-O4 1% 2321 144 165 28 66 21 1] 21 108 183 124
A8-Apr-34 19 2540 165 150 24 58 18 58 13 94 166 "t
09-Apr94 15 2321 157 179 27 71 22 71 22 114 02 086
10-Apr-94 14 2186 182 . 187 23 77 24 77 24 125 2.1 110
T1-Apr.94 14 2166 143 17.5 27 70 22 70 22 13 201 111
12.-Apr-94 17 2830 180 162 25 €3 20 63 20 102 181 114
13-Apr.54 15 2321 145 165 25 56 21 £8 21 07 1459 112z
H-Apr-34 T4 2166 145 173 28 &3 22 62 22 112 198 03
15-Apr- 94 13 20m 145 190 28 78 24 76 24 123 218 i
16-4pr-94 13 2.011 153 200 28 a0 25 80 25 122 28 118
1T-Apr-94 12 1857 156 219 31 a7 28 37 28 40 243 1286 i
18-Apr-G4 13 201 152 199 29 79 25 79 %5 28 s 130 H
19-Apr 94 12 1.857 195 273 38 105 s 105 33 163 298 141 .
2011 s 265 5 100 32 100 32 162 287 149
2476 236 24.3 34 &1 29 8.1 29 147 251 15t
2166 223 %7 35 10.0 32 100 32 %1 235 160
201 185 240 33 93 28 93 28 143 X4 155
20114 9% 501 55 170 54 170 54 73 484 182
1857 389 507 5.0 174 55 174 55 s 495 215
1357 368 508 60 174 55 174 55 273 945 245
1762 367 548 84 149 80 189 6.0 03 53 84
1857 ¥y 520 81 178 5e 178 56 2% 507 287
2.01$ 3!1 434 57 165 52 165 52 %5 40 25.3
. e 283 37 10 35““ T 12 :
%ﬂ&mxmm\@ ‘%x@.@m “‘, = %‘*@‘\\“:ﬁ%ﬂ*\tﬁ ;‘ ﬁa\&-\u e g"gk{ﬁmfé;g&m \‘%‘E}i’;
2175 1770 1798 149 459 145 450 145 37 1319 B
2475 1049 106.0 145 30.0 a5 3.0 95 483 355 T
2940 170 155 24 59 19 L1 18 98 17¢ 493 i
2478 141 152 24 51 19 51 19 93 174 353 {
2478 140 ©151 24 &0 ’ tg 50 19 98 173 123 H
231 136 157 25 53 20 83 20 %02 130 98 £
23 133 153 24 82 20 62 20 02 177 29
2476 7] 43 23 58 13 S8 ta 93 165 98 :
2321 128 143 24 80 13- &0 19 57 172 938 H
2321 129 149 24 3] 18 &0 1% 93 173 97
1857 128 182 27 75 24 75 24 12t 214 102
2168 127 157 25 54 20 64 20 163 143 105
2321 129 1439 24 5.0 1% -3 19 93 173 108
2630 13 13.5 22 54 17 54 17 &7 155 102
3404 142 114 20 45 14 45 14 72 128 9g
2785 132 1228 22 51 16 51 6 83 147 as
2475 136 ®7 24 59 19 59 19 85 162 85 L
3054 144 128 22 50 18 50 16 V] 2 - 83
3.094 30 155 25 58 19 59 13 96 169 3]
263¢ 142 43 23 58 18 58 13 a3 165 91
2630 133 136 23 55 17 55 17 .+.] 157 89
2630 133 138 23 55 17 55 17 a3 157 9.1
23 130 150 24 61 19 &1 9 93 174 92
404 136 paR:] 20 43 14 43 4 74 124 3] H
4023 140 a7 19 38 12 38 12 &1 103 78
3249 136 115 0 45 14 45 14 73 13.0 76
2785 137 133 22 53 i7 53 17 35 . 152 73
4023 152 04 19 40 13 £0 13 &3 115 71
6.962 1590 58.1 &7 150 43 1590 43 02 423 118
5415 1800 Bt 93 213 67 3 6.7 2 8038 184 _
4332 2270 1324 141 21 102 321 102 515 915 231 :
3004 200 650 174 411 13.0 411 13.0 653 7o 438
2785 1740 1572 166 40.3 128 4.3 128 =2 ] 1149 540
2476 918 97 103 71 as A 8§ . 425 773 564
25630 53 %0 34 91 29 9.1 29 4.7 %60 472
07-Dec-54 15 231 256 32¢ 42 "7 37 117 X 118 334 %4
08-Dec-34 i8 2478 189 201 29 77 24 bk 24 124 219 23
0-Dec-54 16 2478 173 185 27 71 23 T 3 125 204 143
10-Dec 34 16 2476 154 16.5 248 65 21 X3 21 105 8 133
11.Dec-94 18 2478 148 159 25 83 26 $3 20 w2 131 112
12-Dec-34 i) 2321 146 187 26 &7 21 8.7 21 ws 190 103
13-Dec- 94 t5 23 140 161 25 64 20 84 20 04 134 1035
14-Dec- 54 15 2a 126 157 25 63 20 63 20 Wz 140 104
15-Dec-54 15 2478 1% 147 24 59 18 58 18 s 169 02 :
16-Dac-34 22 3404 155 124 21 43 15 43 15 e | 137 25 H
17-Dec-94 25 3888 28 177 27 83 20 63 20 02 181 24 B
18-Cec-94 2 3.094 25 24 31 80 25 80 25 113 230 101
19-Deec- 34 2 3084 prssd 189 23 Ta 22 70 22 113 20 10e
20-Deoc-34 44 6.808 392 154 24 50 16 50 i 42 144 107
24-Dec-94 28 4332 34 32 32 77 24 77 24 125 221 12
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Continuous simulatien of Enurnclaw Waste Load Allocations for armmonia during the November-Agdl pernd ssason

Continuous Simutation
of Arnmonia WLAs
Maxtrrum Adowabie Difion | Cantertne Diudon Faciors Washe Load Alocalons For [ WLA
Factors Sased on Pradicied at he Moang Zone|  Selecied Limfing Siukon Ammorsa Averages for
Parcantages of River Fiow ini Boundary Using RIVPLUMA4 | Factor Basad on Minimum of Ammonia [Ca) > 4wy
WAC 1732018100 (25% | {Eqmton 5.9 Fscher stal| RIVPLUMA Predctionvs {0 1 Mgl WALATWOQSDF. | Averaging
Tor Chronic, 2.5% for acute) 0] Parcertage of River Fiow Ca“(DF-1) Pariod
Atver
Effuent Effert Disctmrge
Cischarge Oischarge  Aate 3t USGS Chrone Acite Cheoric
Date Rate (mgd) Rate {chy 12100000 icfy) Chronic Acute Chronic Acite Chronic Acite (g} {mgNA} (mghA,)
22-Dec-34 22 3404 %2 202 29 73 23 73 23 1.7 207 109
23 Dec-34 19 2.340 238 212 30 78 25 78 5 125 22 112
24.Coc.94 17 2830 216 25 N | a0 25 a0 25 129 25 124
25-Dec-94 2% 3249 134 157 25 59 18 58 t9 kT 16.9 17
26-Dec 94 7 7272 409 151 24 4% 15 49 15 78 140 107
27-Dec-94 37 5725 1340 814 3.0 x5 5% 205 65 39 586 43
28-Dec-94 25 3853 4470 2899 299 820 198 g20 198 593 17686 374
29-Dec-34 21 3249 4280 J03 k<X 713 25 73 25 1144 030 836
30-Cec 34 13 2785 3970 57 4 k1] 783 248 783 4.5 1253 2229 929
31-Dec-54 17 26830 1510 3441 353 758 243 768 243 129 2186 1154
01-Jan-35 18 2478 2130 212 30 544 172 544 172 871 154.8 124
Q2-Jan-35 17 2620 1240 1189 128 325 103 325 103 521 926 %69
03-Jan-95 16 2476 a0 1151 124 a2t 101 321 10.1 514 13 784
Q- Jar 95 16 2476 1040 106.0 1S 300 a5 300 95 451 855 597
05 jan-95 156 2476 1170 1192 128 30 o4 30 04 528 939 511
06-Jan-25 15 23 1190 1292 133 356 113 358 113 LT 101.5 524
07.Jan-95 15 231 138 =7 132 342 hL+4-] 2 8 548 74 532
08-Jan-35 t5 23 1109 1195 2.8 k<3.] 0we B35 108 536 953 45
08-Jan-35 18 2476 300 313 91 243 17 243 7 389 692 811
10-Jan-95 18 2785 456 419 5t 38 44 138 44 prR] 93 424
11-Jan35 18 2476 413 427 52 143 45 143 45 230 408 344
12-Jar-95 17 2630 411 401 43 134 42 134 42 216 333 264
13Jan-95 15 2785 38 I56 45 120 EX] 120 38 1232 4.3 215
14-Jan-95 17 2830 as2 45 43 18 37 18 37 191 338 207
15-Jan-35 19 25840 390 342 43 15 s 15 is 145 29 9.5
16-Jan-35 t9 2340 414 362 45 121 38 121 38 194 u5 191
17-Jarg5 19 2940 378 330 42 112 35 112 s 180 319 188
18-Jan-35 2. 3054 344 238 38 93 a 93 3t 159 283 180
19-san98 13 2785 2 238 33 86 27 -3 27 138 245 153
x-Jan-95 17 2630 164 A3 2§ 65 20 2] 20 184 185 145
21-Jan-55 16 2478 137 1423 24 59 18 59 18 98 170 124
22-Jare95 15 231 138 158 25 64 20 od 20 10.3 142 19
jan-05 t5 2321 139 18.0 25 54 20 6.4 20 103 133 102
24 an-35 14 2186 137 168 28 . 88 21 53 21 109 194 103
25-Jar-35 14 2166 138 %] 26 &3 22 58 22 1o 185 106
26-Jan-95 14 2168 141 173 26 £9 22 &3 22 12 198 109
27-Jan-95 14 2,168 139 170 286 69 22 69 22 111 19.6 11
Z28-Jan-95 17 2836 142 145 23 58 13 58 18 933 165 05
29-Jan-95 LE:] 2940 169 154 24 59 18 59 19 95 168 103
30-J%-35 24 g k] 197 14.3 23 53 17 53 17 88 152 26
31-Jan-95 23 4332 934 550 B4 58 5.0 158 590 %3 450 132
1-Feb-5% 3 4,842 170C 928 102 238 75 238 75 381 &7 204
C2-Fau-95 22 3404 1870 1383 147 350 11 %o 1 560 998 320
03-Fep-95 i3 2940 1850 1583 187 421 27 401 127 543 1143 453
Od-Feb-35 17 2630 1749 166.4 175 427 335 427 135 8.4 1216 567
C&-Feb-95 17 2630 1580 1493 158 9.1 124 391 124 827 114 629
06-Feb-3% 15 2478 1270 1293 138 8Bz 111 52 "1 564 1003 630
07-Feb-95 16 2476 991 1011 1.0 29 81 289 91 463 822 584
03-Fab-35 1% 2321 463 509 80 8.7 53 16.7 53 %3 £7 481
CoFab-35 15 2321 573 128 29 76 24 78 24 123 218 ass
10-Fab-96 14 2,166 160 195 23 77 24 77 24 124 e 4.4
11-Fet-95 19 2840 170 %55 24 58 15 £ 13 96 170 153
1Z-Fed-25 16 2476 156 168 28 56 21 66 21 106 123 112
13-Fen-95 7 2630 148 1514 24 59 19 59 19 - 2] 170 196
14-Fob-35 16 2476 142 153 24 81 15 61 15 a9 175 99
15-Feb-35 18 2476 143 %4 4 6.1 19 81 19 93 178 100
16-Fet-a5 17 2530 338 141 23 56 18 56 18 91 161 96
17-Fab-95 21 3249 60 123 22 51 16 51 16 83 147 93
18-Feb-95 a3 5106 192 104 13 38 12 38 2 82 109 3.4
19-Fet.95 43 6653 1910 72.8 az 182 54 182 58 3 520 132
20-Feb-95 37 5725 2420 1067 1186 6 41 58 81 411 729 2t2
21-Feb-95 26 4023 2360 477 5.7 k- 113 %7 113 512 10186 4
22-Feb-35 21 3249 290 1772 2% 431 136 43t 136 891 1228 491
3-Feb-35 19 2340 2200 188.1 197 451 146 461 145 738 1314 60.3
24-Fei-95% 13 L2340 2100 17948 139 4 41 M4 1 2 126.6 &78
25-Feb-35 138 2785 1960 1769 186 44 14.0 a4 4 40 7t 1264 M3
26-Feb-395 18 2476 1758 17 137 456 44 455 14.4 730 1238 723
27 Feb95 16 2476 1630 1050 11.4 298 94 =¥ 94 477 Ba4g &57
28-Fub-35 15 23 57 1o 42 17 37 1.7 37 138 334 527
O4-Mar 95 15 23 179 203 29 78 25 78 25 128 24 30
02-Mar-95 15 232% 194 28 31 33 26 83 26 134 238 232
£3-Mar-35% 14 21686 175 212 X 82 28 a2 28 133 5 45
Od-Mar-95 15 23 174 197 29 1?7 24 17 24 123 219 129
O5-Mar-95 15 23 1’ 205 29 79 25 79 25 127 g 128
06-Mar-95 14 2166 765 233 98 %8 85 %8 35 429 783 a3
Q7-Atar-35 4 2186 1450 168.4 177 s 142 [ X ] 142 "7 1215 349
Of-bar-9% 18 2785 &8 528 62 188 52 -1 ] 52 F- 13 473 E 1
09-Mar-35 25 3358 195 138 232 51 16 5.1 8 32 145 374
10-Mar- 95 22 3404 194 152 24 47 ¥ ] 57 18 92 164 289
11-Mar-9% 26 4023 199 134 22 49 8 49 18 a0 2 130
12-Mar-95 23 3559 27 183 26 82 29 62 20 100 177 33
T3-Mar- 35 21 3249 200 164 25 81 18 81 9 99 175 93
tdhtar.95 2 3054 188 162 25 51 13 81 18 99 175 95
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Continuous simulation of Enurnclaw Waste Load Allocations for ammonia during the NovembesApnl permit season

Comtinuous Simulation
of Ammonia WLAs
Maximumn Alcwadie Dilsion | Cantaring DisAon Faciors Wasie Losd Adocatons For | YWUA Ruming)
Factors Based on Predicad o he Mbong Zore ]  Ssiected Limiting DiLfon Ammona Assumng Aoarngas i

Percartages of River Fiow n| Boundary Using RIVPLUMY | Factor Based on Minimum of | Upstream Ammonia (Ca} = 4-day

WAC 1732014100 (25% | (Equation 5.9 in Fischer st al| RIVPLUMA Predcton vs | 0 1 moiA, WLA=WQSTTF. | Averagng

for Chvonie, 2.5% for acute) 1579) Parcartage of River Flow CAOF-1) Parod

River
Effuent Effiamrt Discharge
Discharge Discharge  Rata at USGS Chronic Anze Crronie
Crats Rats (mod) Aate (cfe) 12100000 {oh) Chrone Asute Cryone A e Chronic Actta {mgiNALY (oA} {
i5-Mar-35 19 2940 186 168 FA] 63 220 6.3 20 02 18.1 10.0
16-Mar-95 18 2785 32 73 28 68 21 §8 21 07 189 102
17.Mar.85 17 2630 853 i26 9.2 242 17 242 17 333 9.0 i74
+5-Mar-95 21 3249 1790 12347 148 54 "z 54 112 567 100.7 21
19-Mar-85 13 2940 1190 1022 1.1 82 59 28.2 89 £51 802 37
20-Mar.35 186 2476 241 253 34 93 29 93 29 150 %6 B9
21-Mar-§5 17 2830 18 18.1 . 27 5] 22 &3 22 11.2 199 ne
22 Mar 85 17 2630 300 2% 39 104 33 104 a3 168 258 R0
T3-Mar-95 19 2540 1140 979 0.7 72 88 272 &8s 436 e e
24-Mar- 95 18 247€ 176 188 28 72 23 72 23 17 w07 08
25-Mar35 15 2321 160 182 27 72 23 72 23 118 205 203
26-Mar-95 18 2476 156 158 26 [-1] 21 68 21 106 138 194
27-Mar-95 16 2476 154. 166 28 65 21 65 21 105 i1 11
Z8-Miar-95 16 4T8 153 165 25 65 20 63 20 105 185 108
25-Mar-95 15 2321 150 172 26 X1 22 83 22 110 195 107
30-Mar-35 16 2476 151 182 25 64 20 54 29 04 184 1086
31-Mar95 135 2321 152 174 26 £9 22 59 22 Ha 187 w?
01-Ape 35 18 1476 143 j-E] 25 8% 209 85 20 105 18.5 167
02-Apr.35 t7 2630 149 152 24 80 19 50 19 97 171 10.4
03-Apr-85 18 2476 147 158 25 83 20 63 20 101 180 193
Od-Apr-95 15 vyl 47 164 26 67 21 87 21 163 192 103
05-Apr.35 16 2476 43 159 25 83 20 83 20 162 131 102
06-Apr-95 1% 2321 51 173 28 LX. 22 3.3 22 110 196 0.6
O7-Apr-35 18 2478 150 161 . 25 64 28 B4 20 1063 183 0s
L8-Apr- 95 15 2321 154 176 27 6% 22 639 22 112 19.9 1067
29-Apr-35 15 2321 153 175 285 83 22 83 22 12 198 109
10-Apr 95 17 2630 154 156 25 5t 13 &1 19 a8 17.6 s
t1-Apr-95 19 2940 157 144 23 56 15 586 18 s 163 103
12-Apr-95 17 2630 144 47 24 58 18 £3 13 4 6.7 39
13-Apr.95 18 2476 1582 164 25 &4 20 &4 20 104 135 87
14-Apr-55 14 2166 148 789 27 71 23 71 23 115 204 101
15-Apr-05 1% 232 141 162 25 &5 20 85 25 105 35 04
16-Apr 95 14 2166 140 172 26 69 22 59 22 m 9.7 09
17-Apr.35 14 2188 142 174 26 70 22 70 22 13 199 1
18-Apr-95 14 2185 145 177 27 T 22 7 22 114 203 tt1
13-Apr-95 14 2166 141 173 28 &9 22 65 22 2 193 113
2-Apr-95 14 2188 147 180 27 72 23 72 23 118 205 14
21Apr95 4 2165 145 177 27 7t 22 7 22 114 263 114
Z22-Apr.95 14 2.166 147 1849 27 72 23 72 23 148 2065 114
23-Apr-95 T4 2166 147 159 27 12 23 72 23 1186 25 115
Z4-Apr-95 15 2321 151 73 28 82 22 68 22 110 138 14
25-Apr-95 14 2.166 149 182 27 72 23 72 23 17 x7 115
26-Apr-95 14 2168 139 70 28 &5 22 69 22 11 196 113
27-Apr-96 14 2166 140 172 286 69 22 69 22 11 197 112
23-Apr.95 15 2321 142 163 25 65 21 5] 21 10.5 186 "1
14 2166 t40 172 26 639 22 3] 22 11 197 10
14 2186 163 2] 2.1 6.3 21 103 . 19‘.4 - ‘10.9

SAaIaNAIn AT

Minima for Hov-Apr Permiting Periods {mg/ as N):
1587-38
158849
1389-90
1990-91
1981-52
1992.93
1993-84
1994-85

Log10-ransfcrmed Minima for Nov-Apr Perlods:
198788
158389
1989-90
1390-99
1991-92
1992-93
189394
1984.95

Summary Statistics of Seasonal Minima in Units of mg/L
Mean '

Standard Deviation

Mean of Log-transformed values

Standard Deviation of Log-ransformned values

Annuat 3-year retum period from normal distribution

Annual 3-year retum penod from log-normal distribution
Annual 13-year return paricd from nomal distribution

Annual 10-year retum period from log-rormai distribution

2 RIS s
R

RIS
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954
257
1148
.19
314
1138
985
1078

09842
a8t
10558
10438
9811
50561
09533
10324

10.3778

10146
0.0380
954
954
885
892

0.5842
10488
0.9733
o822
05764
1.9062
08266
0.8527

8.5606
15096
09258
00813
712
T2
583
820

S
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Appendix B

Example calculation of dilution factors at the acute and chronic mixing zone boundaries using the
RIVPLUM4 spreadsheet. '




Spread of a piume from a point source in a river with and without
boundary sffects from the shoreline (Fischer et al , 1979)

Calculation check of formulas in 'ENUMFLO3 X1 WAContinuous Simulation’
Based on Lotus File RIVPLUM4. WK1, Ecology Permit Writer's Manual

== S
Q\\:‘E Em‘\\‘xm‘%
J1-Nov-87
Data to check calculations on sheet 'Cantinuous Simulation”: Chronic
1 EfMuent Discharge Rate (cfs): . 124
2 Receiving Water Characteristics Downstream From Waste !nm
Flow (cfs) ) 157.2
Stream Depth (%): 0868
Stream Velocity (fps): 161
Channel Width (): 112
Stream Slope (ft/ft) or Manning roughness "n*: 4007
0 # slope or 1 if Manning *n* in previous cell: 0
3. Discharge Distance From Nearest Shoreline (t): 000
4. Location of Point of Interest to Estimate Dilution
Distarce Downstream to Poirt of Interest (f): 300 00
Distance From Nearest Shoreline (ft): 000
5. Transverse Mixing Coefficient Constant {usually 0 6); 06

RO

Source Conservative Mass Input Rate

Concentration of Conservative Substance (%): 100 00
Source Conservative Mass Input Rate (cfs"%): 12378
Shear Velocity

Shear Velocity based on slope (f/sec): 0442

Shear Velocity based on Manning "n™
using Prasuhn equations 8-26 and 8-54 assuming
hydraulic radius equals depth for wide channel

Darcy-Weistach friction factor *": EN/A
Shear Velocity from Darcy-Weisbach " (ft'sec): EN/A

Selected Shear Velocity for next step (Vsec): 0442
Transverse Mixing Coefficient (ft2/sec): 0230
Plume Characteristics Assuming No Shoreline Effect

Unbounded Plume Width at Point of Interest (f): 36.969
Concentration at Point of Interest (Fischer Eqn 5 7 . 3 82E+0C
Calculated Dilution Factor at Point of [nterast: 26 167

- Plume Characteristics Accounting for Sherefine Effect

Co: ' 7 87E-01
X' 3.33E-03
y'o; 0 COE+00
y' at point of interest: 0 00E+00Q
Solution using superposition equation (Fischer eqn 5 8)

Torm for n= -2 Q0.00E+00

Term for n= -1 4.73E-129

Term for n= 0 2.00E+00

Term for n= 1 4.73E-129

Temn forn=2 0 0CE+00

C/Co {dimensioniess); S 71E+00
Concentration at Point of Interest (Fischer Egn 5 9): ' 7 B4E+00
Plume half-width () 18.485
Distance from near shore to discharge point (ft) 0.00
Distance from far shore to discharge point (1) 112 47
Plume width bounded by shoreline Ity 1848
Approximate Deswnstream Distance to Complete Mix (1): 35,541
Thooretical Dilution Facter at Complete Mic 127.034
Caiculated Flu-Average Dilution Factor Across Entire Plume Width: 20878
Calculated Dilution Factor at Point of Iriterest: 13083

1-Nov-87
Acite

124

157.2

{866
181

12
0007
o

000

3000
Q00

06

100 00
12378

0.442

/A
ENA
0442

0230

11.691
1 21E+01
8275

7 87E-1
3.38E-04
0 OQE+D0
0.00E+00

0 DDE+CO
0.00E+00
2 O0E+00
0 00E+00
0 DOE+00
3 07E+01
2 42E+01
5845
0.00

112 .47
585

35 541
127.034
8602

4137

30-Apr-95
Chronic

217

139.2
151
11
0007

000

100.0¢
216 61

0434

#N/A
EN/A
0434

0217

37.218
7 3BE+Q0
13 553

1.56E+00
3.54E03
0 0DE+CO
0 00E+00

0.00E+00
4.52E-123
2.00E+00
4.52E.123
0 00E+00
S 48E+00
1 48E+01
18.608
0.00
11056

18 61

33888
64 248
10814

6776

30-Apr-95
Acute

217

1392
151
111

0007

000
3000

000

06

100 0O
21681

0434

FENA
#N/A

G434 .

0217

11.770
2 33E+M
4286

64 248
3420

2143

ENUMFLOSE XL virvplumd Printed 7021555
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Appendix C

Calculation of recommended water quality based permit limits for ammonia based on WLAs from
continuous simulation modeling

oo |



Recommended water quality-based permit limits for ammonia during November-April
{based on EPA/505/2-90-001 Box 5-2).

Based on Lotus File WQBP2 WK1, Ecology Permit Writer's Manual

Rl Neaas N

Annual 3-vear Annual 10-year

Return Period Return Pericd
1 Recommended Waste | oad Allocations for November-April from Continuous Simulation
Acute (one-hour) WLA; i S 54 - 8892
Chronic (r1-day) WLA: 712 620
2 Coefficient of Variation for Efffuent Concentration
{use 0 6 if data are not available): 086 086
3 Number of days (n1) for chronic average
{usually four or seven; four is recommended): 4 4
4 Number of samples (n2) required per month for monitoring: 9 9

1 2 Statistics
LTA Derivation (99%tile): 2326 2326
Daily Maximum Permit Limit (99%tile); 2326 2328
Monthiy Average Permit Limit (95%tile): 16845 1645
2. Derivation of LTAs using April 1990 TSD (Box 5-2 Step 2 & 3)
Sigma*2: 03075 0.3075
Sigma*2-n1: 0.0862 0.0862
LTA for Acute (1-hour) WLA: 3063 2864
LTA for Chronic (n1-day) WLA: 3755 3270
Most Limiting LTA (minimum of acute and chronic): 3063 2864
3 Derivation of Permit Limits From Limiting LTA (Box 5-2 Step 4)
Sigma*2-n2: 0 0392 00392
Daily Maximum Permit Limit: 95 88
Monthly Average Permit Limit: 42 39

ENUMFLO3 XLWiwabp2 Printed &/8/85
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