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DEPARTMENT OF ECOLOGY

September 27, 1995

TO: Kathy Cupps _
' Water Quality Program, SWRO
FROM: Greg Pelletier 6(!2/
EILS Program, Watershed Assessments Section

SUBJECT: Revised continuos simulation of ammonia WLAs during November-April for the
City of Enumclaw NPDES permit

Summary

This memorandum presents a revised analysis of waste load allocations (WLAs) for ammonia for
the discharge to the White River by the City of Enumclaw during November-April using dynamic
modeling techniques. The use of continuous simulation models was proposed by the city of
Enumclaw in their June 1995 Appellant Settlement Plan for NPDES Permit Number
WA-002057-5. The revisions in this memo supplement analyses presented in a previous memo
(Pelletier, 1995.) The revisions were made to incorporate comments by Bill Fox (Cosmopolitan
Engineering Group.) WLAs based on continuous simulation were compared with WLAs based on
two independent steady-state analyses from the following sources: _

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

° WLASs 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

Enumclaw by Bill Fox, Cosmopolitan Engineering)

Proposed WLAs to meet acﬁte and chronic aquatic life criteria during November-April 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

'Proposed in the draft NPDES permit based on

R R —

steady-state analysis: 91 54 9 4

Proposed in the Appellant Settiement Plan 154 858 14.1 8.6

based on steady-state analysis by Bill Fox:

Continuous simulation in this memo: 13.14 730 120 5.2 -
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The continuous simulation predlcts a time serjes of allowable effluent concentrations of ammonia
fi 4L %}lt@%natmns of river flow and effluent flow during the November- April permit
Rpotibd-bety & d 1995. The proposed WLAs and permit limits based on continuous
smulatlon are predicted to protect the magmtude 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 more restrictive than the continuous simulation results and also are
predicted to protect the water quality standard. The results of continuous simulation may be used
for the NPDES 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 a 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 guidince (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 principies 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.

A dynamic method which applies continuous simulation techniques that are consistent with
Ecology and EPA guidance was developed by Ecology and presented in a previous memo
(Pelletier, 1995.) Bill Fox proposed an aiternative initial dilution model for use in the continuous
simulation (Appendix A.) The initial dilution model proposed by Fox (approach 2 in Appendix A)
is appropriate for application to the Enumclaw discharge. This memo documents a revised
analysis of the continuous simulation which incorporates the modified initial dilution model.
WLAs for ammonia based on the results of the revised 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 B. The continuous simulation
was accomplished by the following steps: '

i

e 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
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obtained from the US Geological Survey ADAPS database system. Daily effluent flows
were obtained from Discharge Monitoring Reports for the NPDES permit,

. Step 2: Calculate the maximum allowable dilution factors for each daily combination of
river and effluent 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 e = (0.025Q, + Q:)/Q.
DFd.uu: = (0--25Qu + Qe)IQc

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

Jor each daily combination of river and effluent flows using a modification of Ecology's
RIVPLUM model proposed by Bill Fox. Velocity (u in feet/sec) and depth (d in feet) were
estimated based on relationships with river flow (Q=Q,+Q, in cfs downstream from the £
effluent discharge) presented in Pelletier (1993): u=0.095Q°*; and d=0 19Q"*. River
width was calculated based on continuity as Q/(du). Other input variables for the modified

RIVPLUM model were similar to those documented by Fox (1994).

The RIVPLUM model is based on the equations developed by Fischer et al. 1979 (Mixing in
Inland and Coastal Waters, 1979, Academic Press.) Bill Fox proposed a modification of the
Fischer ef al. equations to account for possible underestimation of dilution near the effluent outfall
(Appendix A ) The general approach is based on discussion in Section 5.1.3 of the book by
Fischer et al. The coordinate system and nomenclature are as illustrated in Figure 5.4 and Section
5.1.3 of Fischer ef al. (x = distance downstream, y = distance across the channel, C = effluent
volume fraction or pollutant concentration in the river; C, = effluent concentration.)

The dilution model is based on considering a rectangular channel of depth d into which is
discharged M units of mass of effluent per unit time in the form of a vertical line source. A line
source of M units into a flow of depth d is equivalent to a point source of strength M/d in a two-
dimensional flow for which the concentration C is as follows from Fischer ef al. equation 5.7 and

5.9 (assuming discharge at the stream bank, y=0):

il

C =[2M / ud(4nex/u)'? ] (eqn 1)
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If C represents the effluent volume fraction, then the dilution factor is equal to 1/C. In order to
apply this equation very close to the effluent outfall, the effective origin was estimated as follows:

- If M is estimated as the product of effluent flow and concentration, then from
continuity:

C.=M/Q. (eqn 2)

- Define x; as the distance upstream from the effluent outfall (x=0) to the effective
origin of effluent such that the concentration at x=0 equals the actual effluent
concentration. The effective origin X, was estimated by substitution of equation 2
into equation 1:

M/Q, =[2M / ud(4ne,x, fu)'? ] (eqn 3)
- Solve equation 3 for xo:
xo = (2Q. / ud)* (u/ 4ns,) (eqn 4)

- The general equation to predict C for any point downstream near the outfall is then
(assuming C, = lrand M= Q.C.):

- C=[2Q./ ud(4ne, (x+xo) )" ] (eqn 5)

The acute and chronic dilution factors (DFsue and DF cweeis) Were estimated in Step 3 as 1/C from
equation 5 for x=30 feet (for acute) and x=300 feet (for chronic.) An example of the dilution

calculations is presented in Appendix C.

. 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
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data were not available. This assumption was also made by Fox (1994). Conservative
éstimates of ammonia criteria and upstream concentrations were selected based on the
critical 10th or 90th percentile for the season. The acute and chronic criteria were assumed
to be 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 = 9.1 DF soqo - 0.1 (DFscuge - 1)
Chronic WLA = 1.7 DF srwmic - 0.1 (DF ceouic - 1)

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 specified 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. 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 annuai 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 annuat 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={1-0-p)M}".

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 A seasonal return period of 5 4 years was selected for equivalence with an
annual return periods of 3 years for evaluation of the acute and chronic WLAs during the

. November-April permit period.

The acute and chronic WLAs which correspond to an annual return peﬁod of 3 years was 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 WLAs were also transformed using the base 10 logarithm so that normal and iog-
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
period. The WLAs which correspond to the annual return period were estimated by
frequency analysis (Haan, 1977). The value of the normal deviate (Z) which corresponds
to the annual return period of 3 years is 0.902. The acute and chronic WLAs were found
by the following formulas from the means and standard deviations of the log-transformed
values (tiog and Giog) from Step 7a assuming a log-normal distribution (Haan, 1977,
Berthouex and Brown, 1994):

acute WLA = 10"(Migacme = Z Ologscuse)

chronic WLA = 10"(Miog.chsosic = Z Olog.chronic)
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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 V1, 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 WLAs from Step
7b. The assumptions and calculation of the permit limits are presented in Appendix D of
this memo.

The recommended WLAs and permit limits for November-April 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 Monthiy
WLA WLA  Maximum Average

Limit Limit
Proposed in the draft NPDES permit based on 9.1 5.4 9 4
steady-state analysis:
Proposed in the Appellant Settlement Plan
based on steady-state analysis by Fox (1994): 154 8.58 14.1 86
Continuous simulation in this memo 13.14 7.30 120 52

The WLAs and permit limits that are based on continuous simulation are less restrictive than 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.

e
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In summary, the proposed WLAs and permit limits based on continucus 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 more
restrictive than the continuous simulation results and also are predicted to protect the water

- quality standard, The results of continuous simulation may be used for the NPDES 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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Appendix A

Comments by Bill Fox on Ecology’s Continuous Simulation Methodology for the City of
Enumclaw NPDES Permit Appeal

T TR
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MEMORANDUM
Date: August 31, 1995
From: Bill Fox, Cosmopolitan Engineering Group
To: Kathy Cupps, Ecology SWRO

Subject: City of Enumelaw NPDES Permit Appeal

A meeting was conducted on August 30, 1995 at Ecology SWRO to discuss the technical
differences between Ecology and Enumclaw regarding the winter ammonia limits. In
attendance were (1) Kathy Cupps, Ecology permit writer, (2) Greg Pelletier, Ecology EILS,
and (3) myself, representing Enumclaw. The following is a mutually agreed summary of the
meeting, Please forward to Mr. Lavigne, and I will do so to Enumclaw and Heller Ehrman.

Interim Winter Ammonia Linit

1.

Ecology recalculated the interim winter limits, including data from 1994-95 (memo
from K. Cupps to M. Baner dated August 14, 1995). I agreed that the methodology
and results of the Ecology recalculation were consistent with the permit writers's
manual and EPA guidance.

Final Winter Ammonia Limit

1 agreed with the continuous simulation model methodology proposed by Greg Pelletier
(memo to K. Cupps dated August 14, 199%), with the exception of two issues:

a.  Istated that the use of the RIVPLUME model is not correct in the near field (i.e.
acute mixing zone). I contended that the model as proposed by Mr. Peiletier does
not account for initial conditions (momentum or volume flux) of the effluent

discharge.

b.  Ido not concur with the 10-year return period proposed in M. Pelletier’s memo.
I concur with the 3-year, 6-month approach (seasonal 5.4 year return period),
consistent with EPA guidance.

I proposed a methodology which could be incorporated into Mr. Pelletier’s continuous
simulation model. ‘The method would use an effective origin to establish initial
conditions in the model RIVPLUME to account for initial volume flux of effluent.
Momentum of the discharge would continue to be neglected (a conservative
assumption).

Ecology agreed to consider this approach (items 2b and 3), and will respond to the City
of Enumclaw by September 29, 1995, If Ecology concurs, I agreed to recommend the

model results to the City.

81
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Appendix B

Results of continuous simulation of ammonia WLAs for the City of Enumclaw during the
November-April permit season.
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Factors Based on Boundary Lising the Dion | Selectad Limitng Diktion Ammonia ATsuming Avernges for
Parcarages of River FiowIn|  Moded Proposed by Fax | Factor Based on off up A (o) = 4-day
WAC 173-201A-100(25% | [Fox 1955 Fischeratal Moded Prediction ve O 1 mghAL, WLASWQS'DF.- [ Averaging
for Chronic, 2.5% for acuta] 1979) Percontage af River Flow Ca[DF-1} Pariod

294 38
311 49
54 44
x4 44
356 45
409 50
479 87
390 43
3E5 48
a3 Y]
317 41
342 43
204 29
374 48
185 27
241 33
342 43
382 48
378 a7
323 42
5786 87
B7 48
340 43
261 15
s 40
aze 42
466 56
462 55
are 47
307 40
220 a1
17.8 27
88 18
136 23
205 ac
214 30
%0 . 35
511 2]
162.2 17 4
928 102
140 4 149
1518 161
1585 169
BG4 15
296 39
493 58
509 6.0
225 3z
3t2 40
258 as
212 a0
204 29
75 38
22 a
273 is
264 35
%4 35
264 35
29 32
26.2 a5
420 5t
34 32
243 33
453 54
3t 46
281 a7
s 41
3r9 47
9 33
311 a0
30.1 39
s 43
235 az
L3 45
340 43
137 223
02 29
217 31
231 iz
%0 345
25 ER|

118 19
127 41
144 &7
144 47
145 47
167 54
197 53
161 52
153 45
124 49
132 43
4t 45
8.4 28
155 50
73 25
98 a3
141 45
182 52
156 50
136 44
39 76
16.0 51
140 45
w7 as
1at 43
135 44
193 62
192 51
15.7 51
125 T3]
90 30
69 24
s 15
58 290
82 2a
2.9 30
107 35
178 57
354 11.2
231 7.4
azz 1189
424 135
458 145
»s 72
18 as
18 4 59
19.4 62
a5 31
13.0 42
10.0 33
a5 29
83 28
11.4 a7
82 a1
114 a7
111 a8
111 s
111 38
26 32
110 38
177 57
94 12
101 a3
138 60
15.5 5.0
116 38
133 L
15.7 51
38 32
127 41
123 40
139 45
94 31
1286 41
a5 32
52 19
73 27
B 29
a5 a2
10.7 35
83 21

B
18 38
127 40
14.4 44
44 44
145 45
16.7 50
197 57
161 £8
153 45
124 3s
132 41
14.1 43
84 28
155 a8
73 25
98 33
141 43
162 4
155 47
125 42
59 €7
6.0 48
140 43
07 35
121 49
135 42
193 56
192 55
157 &7
126 40
80 a
59 24
as 15
56 20
82 28
88 30
10.7 35
178 57
354 "z
231 74
T 119
424 135
454 145
75 72
18 a8
18.4 58
124 §0
35 31
130 40
100 33
85 23
8.3 28
114 35
9.2 a1
114 a5
19 s
1t 35
11 as
98 32
10 35
177 51
28 32
101 33
1838 54
5.5 46
116 37
123 41
157 47
aa 32
127 40
123 as
123 .3
9.4 31
126 [
36 .32
52 19
79 217
ar 29
95 a2
10.7 as
a3 3t
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19,0 MuE
B3 362
22 LAl
K2 01
A1 403
2639 450
n7 513
%9 433
245 411
189 a5
212 367
28 380
138 285
250 418
18 26
158 254
226 330
60 435
25.1 421
218 3re
384 800
27 438
225 388
173 7
211 365
217 rd
319 501
308 498
%3 423
0.1 58
144 70
t1.2 216
57 132
a1 182
132 243
143 263
17z 316
286 516
567 1012
371 665
804 076
630 1212
723 130.6
361 64.7
17 343
2986 525
nz2 54 0
1453 284
210 B3
16.1 249
13.8 239
134 %2
184 azs
148 76
133 27
178 320
178 fords)
178 20
158 258
wr ns
285 450
158 293
163 30.1
303 439
248 418
187 ns
213 )
B3 423
157 x%2
203 382
198 3532
n3 388
152 28.3
03 7g
155 2348
8.4 171
127 240
140 263
153 285
172 3
150 9

71

218
206
na

272
268
27
78
129
101
a8
106
13.4
133
292
349
457
58

594
490
394
288
237
242
209
165
161
15.4
151
162
173
172
79
172
17.2
199
19.4
156
27
218
25
ne
25

207
203
186
194
154
183
t48
142
128
126
148
154




Continygus simulation of Enumclaw Waste Load Aflocatiens for ammonia dunng the Novamber-Apn| permit season {using FoxX's propased mnang zone model modificatton of the
Fischer equation ;

Caoatinuous Simuiation
of Ammonia WLAs
Centarine Dikgion Factors .
Muximum Alowsbie Ciktion | Fradicted at the Ming Zons Waste Load Alecations For | WLA Rurning
Factors Based on Baundary Limng tha Dilfion |  Selected Limating Dition Ammona Assuming Avernges feor

Parcentages of River Fiow inl  Model Proposed by Fox | Facior Based on Mirimum of | Lipsteam Ammonia (Ca) = 4-gay

WAC 173-201A-100 (25% | {Fox 1995, Flscher s, Modei Predcton vs 0 1 mgNL, WLASWQSOF- | Aversging

for Chronic, 2.5% for acuts] 1979} Perzantage of Rivef Fiow Ca*{DF-1) Period

River
Effent  Emuent Dischivga
Discharge  Dischame . Rate at USGS Civonic Acuts Chroric
Rate ﬂgg! nul- gdq 12100000 (cfs) Choonie Azuts Chronic. Acusn Chronic Acuta {mohiL) imgheA ) [ront)

22‘JI|-§8 140 261 35 10.7 35 10.7 358 17.3 7 16.2
23-Jan-86 1.3 2.ﬂ1! 45 13.0 28 77 26 77 28 124 238 154
24-Jan-88 1 1547 . 138 233 32 96 3.2 9.6 32 154 286 150
25-Jan-38 09 1392 135 252 34 0.4 34 104 34 16.2 09 155
26-Jan-38 03 1392 135 252 34 104 s 104 34 168 308 t5.3
27-Jan-38 03 1238 139 291 EX:] 120 s 120 34 193 344 170
26-Jen-88 03 1382 14% 270 38 1He k1] 1.0 36 177 325 178
25-Ian-B8 2 3,094 182 141 23 55 20 &3 20 0 18.0 157
30-Jan-88 2 3.054 130 "% 21 7 13 47 i8 76 159 134
3-Jan-88 13 2011 31 13 26 7t 24 71 24 s 21 114
D3-Feb-82 1 1547 138 228 32 94 31 9.4 3t 15t 282 1038
02-Fab-83 a9 1392 139 260 a5 107 5 107 15 172 316 124
03-Feb-88 08 1238 140 293 kK] 129 35 120 38 194 U5 158
O4-Fab-88 o8 1238 138 289 34 19 38 ng 38 121 42 177
05 Fab-88 [+ 33 1392 138 258 35 10s 35 106 35 171 a4 18.2
Q05-Fe-38 1 1547 137 231 32 9.5 32 a5 32 153 285 t77
07-Feb-88 08 1392 178 330 42 130 42 13.0 42 209 s 18.1
08-Feb-88 11 1702 283 428 52 15.4 50 154 50 247 “u7 195
Q5-Fe-88 12 1887 .| 932 10.8 301 96 an 96 432 aEt 273
10-Fabe88 16 2476 1040 1060 158 3048 a5 360 35 481 asg 35
11.Fab-33 17 25630 1710 1635 173 42t 133 423 133 675 1202 471
12-Fab-88 14 2188 1290 1499 159 408 128 408 129 653 1164 573
13-Fab-08 12 1457 206 409 50 146 47 146 47 235 428 51.1
t4-Fad-88 [} ] 1382 27 507 6.0 13.4 59 154 59 26 533 465
15-Fab-38 12 1857 278 32 47 38 45 138 45 22 404 82
16-Fab-38 kR | 1702 5% 379 47 40 45 140 45 25 408 245
17-Feb-88 09 1392 152 355 44 138 45 138 44 21 40 1 241 ;
18-Feb-28 09 1.392 144 769 36 110 36 110 36 178 324 211 i
19-Fab.88 1 1547 128 217 3t 9.0 3o 3.0 30 4.5 271 192 :
20-Fah-28 0% 1392 150 273 37 113 37 113 3T 82 33 18.1 ;
21-Feb-88 07 1082 142 340 43 140 45 “e 43 zs 338 taz
22.Fob-88 ar 1083 137 26 42 135 44 135 42 217 3ra 192 :
23-Fab-38 08 1238 134 28.1 37 1186 a8 "é a7 147 a3s 203
24-Feb-38 ¥ 1238 133 278 37 R3] EX ] M8 a7 186 333 204 H
25-Fab-88 a7 +.083 201 474 58 183 53 183 86 24 509 21
26-Feb-88 07 1.083 133 nt 41 132 43 132 41 212 267 20 H
27-Fub-88 048 1228 124 281 a7 118 38 15 a7 187 RS5 20 3
28-Fab-88 06 0.928 135 374 46 15.5 50 158 48 258 513 26 :
29-Fab-88 06 0928 131 383 45 152 49 15.2 45 244 409 23 H
31-Mar-88 a7 1083 134 N9 41 133 43 133 41 213 w8 24 :
02-Mar-38 0r 1083 133 7 41 132 43 132 41 22 B7 230
23-Mar-38 08 1233 137 287 kX ] 18 3] 118 38 120 Mo 215 :
O4-Mar-88 08 1238 143 2989 39 122 40 122 i3 197 %1 203 T
05-Mar-88 12 1857 143 203 28 8.2 28 a2 28 133 20 18.3
06-Mar-83 1 1547 142 239 33 95 az2 38 32 157 22 169
07-Mar-88 08 1.238 140 23 38 120 39 120 38 19.4 M5 10
G8-Mar-28 11 ] 1.392 186 M4 43 13.4 44 14 43 216 82 s
09.Mar-88 24 aT3 476 a0 42 108 35 10.8 33 173 319 18.5
10-Mar-83 23 1559 243 184 27 €7 23 BT 23 1048 zia 173
11-Mar-88 18 2745 17 16.4 25 64 22 g4 22 103 02 150
12-Mar-88 14 2166 183 1986 4] 78 26 78 26 125 238 127 :
13-Mar-88 11 1702 153 234 a2 94 31 a4 31 162 253 122 B
14. Mer-38 09 1392 150 218 37 113 37 13 ar 18.2 13 141 i
15-Mar-88 0g 1382 145 270 i€ 1o 36 110 36 177 328 159,
16-Mar-88 ['E] 1238 144 301 k) 123 40 123 39 1948 353 177
17-Mar-88 08 1.228 144 301 38 123 40 <123 39 158 353 18.0
18-Mar-83 0.8 1238 144 a1 33 123 4.0 123 39 1938 3.3 19.3
15-Mar-38 1 1.547 142 2349 33 98 32 98 a2 157 292 t8.8
20-Mur-83 a7 1083 141 35 43 138 45 138 43 22 54 194
21-Mar-88 1 1547 144 243 a3 99 i3 R 99 33 1459 25 184
Z-Mar-88 11 1702 149 229 32 22 kR 92 31 143 278 172
23.Mar-88 18 2785 171 164 25 64 22 64 22 103 202 158
24-Mar 88 18 2785 168 161 25 63 22 3 22 102 199 128
25-Mar-88 24 4332 192 121 21 48 17 446 17 74 187 107 L
26-Mar-88 35 5415 934 A §3 1286 41 126 41 203 371 121 b
27-Mar-88 48 7427 1020 B3 44 993 - 33 99 33 7 160 X6 135 !
28-Mar-83 24 3Nna 429 299 39 98 a3 89 33 154 225 148 i
29-Mur-88 28 4023 28 52 24 58 20 4.6 20 91 182 15.3
30-Mar-88 23 35858 203 153 24 58 21 58 21 93 18.6 128
31-Mar-38 17 2630 194 194 28 T4 25 74 25 120 29 1.6
01-Apr-88 14 2166 189 248 32 a8 29 88 23 142 1] "1
0Z-Apr38 18 2476 327 340 43 19 39 "y 39 192 351 137
03-Apr-33 29 4487 1270 Tta 81 195 62 195 5.2 313 562 192
O4-Apr-88 33 5.106 1088 538 63 181 45 2 ) 43 242 438 2
05-Apr-88 24 3713 780 235 £3 159 5t 159 5t 256 46.2 250
068-Apr-38 25 38868 1620 10986 11.9 283 90 283 an 453 Mo 36
D7-Apra8 43 6.653 21% 833 a2 264 - 85 204 1] 327 87 e
08-Apr-38 24 4332 1460 853 94 28 72 226 72 362 49 34.9
09-Apr-88 19 2940 1130 971 108 270 1] 2raQ 86 433 ws 394
10-Apr-88 15 23 &3 787 as 231 74 <3| T4 ETR| 664 373 B
1 1-Apr-88 12 1.857 421 57 87 194 82 154 62 iR =9 39
12-Apr-88 11 1702 454 69.2 78 2] 7.3 28 73 6.6 656 370
13-Apr-88 11 1762 T400 2087 218 554 175 554 175 as7y 1579 484
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Cantinuous Simulation af Enumclaw Waste Load Allacations for ammania during the November-April parmit saasan {using Fox's proposed mixing zona model madification of the
Fischer equahbgn, )

Continuous Simulation
of Ammonia WLAs
Centerine Distion Factors
Maximum Allowabie Dilian | Pradicied at tha Midng Zane Wasts Load Alocations For WLA Running)
Fuckxs Basad on Boundary Lizing the Diklon | Selacted Limiting Diktion Assisming ges for
Porcertages of River Fowin|  Model Proposad by Fox | Fackor Basad on Minimum nfw Ugstream Ammores (Ca} = 4-day
WAC 173-2015-100(24% | (Fox 1985 Flacher etal. Model Predction vs 0 1 mgA, WLASWOSTDF-| Averagng
for Chryonie, 2.5% for acuts) 1979) Perceniage of River Fiow Cas(DF-1) Partod
Mt gman  iscnarge
D¥:
Discherge  Discharge  Rate sl USGS Chroniz Ao Chronic
Data ___Rals Rate (ch): 12100000 {cty Chronic Acute Chronie -~ _Acse Chronic Acute (moNA.}  (mgNA) (Mg}
14-ApeB8 1 1547 1500 2434 5.2 644 20.4 1 204 1031 : £4.9
15-Apr.88 11 1702 1320 1949 204 528 187 528 167 45 783
16-Apr-88 1 1647 1220 199.7 209 549 174 549 174 79 at1
17.4p0.84 1 1547 1160 188.4 197 524 166 524 16,6 ais 839
18-Apr-38 cs 1392 1070 1931 02 545 173 5 1713 873 859
19-Apr-38 09 1392 801 1448 154 432 137 432 12.7 692 a2t
20-Apr-88 1 1547 515 842 92 273 87 273 a7 438 79
21-Apr-88 0.8 1238 399 818 91 278 238 e 88 “45 612
22-8pr-88 LE 139 400 728 82 47 19 247 79 397 493
23-Apr.88 a7 1.083 386 855 94 298 94 296 a4 478 438
24-Apr-38 [:%:} 1238 50 M7 81 20 80 %0 an 404 430
25-Apr-838 11 1702 348 521 61 181 58 81 58 281 kB
26-Apr-88 13 2011 206 378 [Y 135 44 125 44 N7 ue
27-Apr-38 09 1392 231 425 51 160 51 160 51 55 291
M.aa 09 1392 9 21 51 153 51 158 51 255 255
13 200 a7 491 58 157 5‘4 16.7 54 69 24.9
35 95 3(2 83
ﬁmm&%wm e eSSt
02-hov-88 e 2476 156 15.5 26 5.7 23 8.7 23 108
03-New-88 28 4023 506 j24 4t 104 14 104 34 158
04-Now-38 2 e 1000 8138 31 233 74 n3 74 T4 203
05.-New- 88 38 5879 1230 533 8.2 145 47 45 a7 233 221
DE-Nov-38 21 3249 2690 208.0 27 49 155 431 155 78.8 2]
07-Now-88 17 2630 1670 1587 189 413 134 413 134 £6.2 1180 5t4
OB-Nov-28 17 2630 1130 108.4 11.7 30.2 9.5 w2 26 ®na 86.5 s41
09-Nov-88 18 2788 596 635 72 193 62 193 82 31 558 561
10-Novss 23 3559 723 5t8 51 158 50 15.6 50 51 sS4 27
+1.Now-88 18 2840 41 84,0 73 19.3 62 193 6.2 09 556 338
12-Now-8a 18 2478 772 790 88 ne 25 238 75 378 579 a2
13-Nerw-88 18 2785 732 667 76 201 64 201 84 322 58.1 6
14-Now-88 16 2478 5a4 50.0 53 189 81 8.9 [-R] 303 L F 329
15 Now88 12 1.867 506 591 74 04 72 X 72 360 645 M1
16-Now-88 28 4332 342 21 ¢ a0 12 25 72 25 117 24 278
17.Nowas 33 5.108 340 176 . 27 &1 24 61 21 g8 152 220 3
18-Now-88 17 2630 232 21 32 46 28 a8 28 138 %59 178
19-New- 83 17 2630 206 205 29 78 26 78 26 125 238 19
20-Now-88 18 2785 27 208 23 77 28 77 25 12.4 2386 121
21-Now-E8 27 Lt =5 149 24 55 20 55 20 LY 179 1189
22.Nawss 42 5488 549 221 34 70 24 7.0 24 112 N7 113
Z3-Now-88 27 4177 1580 a58 105 2439 78 249 79 40.0 75 . 181
24 Now-58 18 2785 1010 My 10.1 2681 a3 261 82 48 748 355
25-Now-88 17 2630 654 632 72 195 52 195 82 313 562 3 :
26-Nirn-88 13 201 472 597 59 198 63 196 63 ns 56.5 381 :
27-Now-88 19 2540 432 420 5.1 137 44 137 a4 220 399 36 !
28-New-88 13 20ts 750 84.2 0.3 284 a0 284 90 455 814 26
29-Now-88 13 204t 712 895 98 72 8.7 272 87 a7 781 387
30-Now-38 11 1702 745 110.4 119 134 106 334 106 535 L 412
01.Dec-88 11 1702 20 348 4 134 42 130 42 210 3832 40.9
02-Dec-88 1t . 1702 28 M5 43 129 42 129 42 08 e Mu7
03-Dec-28 04 1238 164 341 43 137 44 17 43 218 389 292
04-Dec-88 06 0478 59 433 53 177 57 77 53 284 78 30 i
05-Dec-85 11 1762 340 509 60 178 57 178 57 26 515 249
06-Dec-28 11 1702 1240 183.1 122 502 15.9 502 159 20.5 1433 398 :
07-Dec-88 11 1702 1340 197.8 207 538 189 25 169 85.6 1525 552
08-Dec-82 11 1702 543 815 90 %1 83 21 a3 “s 748 591
09-Dec-83 11 1702 338 504 59 176 57 176 57 233 §1.0 59.1
10-Doc-48 08 1392 308 563 &5 201 54 201 64 322 579 470
11-Dec-88 11 1702 9 M6 44 130 42 130 42 209 k-3 308 .
12-Doc-28 15 2324 26 %3 34 a5 31 95 a1 153 284 242 :
13.Dec-88 15 2321 47 529 61 170 88 170 55 273 433 239
14 {yac-28 53 2011 677 85.1 a4 262 83 262 83 420 750 264
15-Doc-48 14 2186 346 4039 50 142 45 142 46 223 414 269
16-Dec-88 1 1547 25 3r4 46 141 46 141 46 26 411 287
17-Dec-88 H 1847 183 306 40 13 38 19 28 152 362 %7
18-Déc-88 t4 2168 173 210 30 a2 28 B2 28 132 20 195 s
19-Dec-88 16 2476 179 191 28 74 25 T4 25 120 249 158 :
20-Doc-28 14 2184 188 24 3.4 87 28 ar 29 14.0 262 145
21.Dec-88 12 1857 182 255 as 98 aa 99 33 16.0 297 138 H
22.Dec-38 13 2011 176 2249 32 2.0 3s a0 30 144 270 4.1
23-Doc.48 12 1457 173 243 33 96 32 36 32 154 28.6 149
24 Cec-88 11 1702 171 : 261 38 03 4 03 34 166 w7 158
25-Dec-38 1 1547 157 280 a7 11 38 11 38 178 328 151
26-Dec-88 1.4 1702 164 251 34 16.0 33 106 33 181 27 185
27-Dec-88 1 1.547 168 278 37 111 36 "1 18 178 27 171
28-Dec.88 1 1547 181 74 35 10.8 35 10.8 35 174 320 173
29-Dec-B8 34 5280 158 3.0 18 35 15 35 15 57 132 142
30-Dec. 48 27 4177 452 281 a7 32 31 9z 1 142 278 129
31.Dec-28 22 3404 580 4356 53 137 44 137 44 220 w0s 150 !
01-Jan-89 18 2785 382 328 42 12 37 12 37 181 32 181 :
02-Jan-89 2 3084 288 4.1 33 86 29 BE 29 139 260 172 H
03.Jan-89 23 3589 m 202 28 72 25 72 25 "7 24 154 H
04-Jar-89 24 3713 561 38.8 43 122 40 122 a0 19.7 360 54 :
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Continuous simuwiation of Enymclaw YWaste Load Allocations far ammenia during tha November-Apni sarmit season (using Fox's propesed mixing 2one modal modtfication of the

Fischar aquation. )
Continuous Simulation
of Ammonia WLAs
. . Cantarine Gikiion Faclors K
Maxmuam Alowable Ciution | Pradctad si the Mixing Zone Wasts Land ABocations For | WLA Risring
Factors Basad on Boundary Uising the Dilution | Selacted Limitng Diuion Ammania Assurrshg Averagas for
Parcemages of River Fowin|  Model Proposed by Fox | Fackor Based on Minitun of| Upsweam Ammanis {Ca} = 4-day
WAC 1732014100 (25% | (Fax 1995; Fischer stal Model Predcton vs 0 1 mgNAL, WLASWQSTTF-| Aversgng
for Chronic, 2.5% for acule) 1979 Percantage of River Flow CaY{0F-1) Period
River
Efiuet  cuet  Discharge )
Cischarge Dischamgs  Rate st USGS Clronic Aguta Ciwonic
Data _ Rats(mod) Rate (cfa): 12900000 {efs) Chronic. Acute Chronic Acuta Chronic Acts ML) [mgNA) (A}
C5-Jan-89 3 4.6842 759 419 5.1 12.% 4.1 125 41 201 36.7 163
06-Jan-89 24 33 550 380 47 121 33 121 38 184 RLCE] 177
07-Jan-89 t8 2735 387 335 4.3 116 38 116 348 187 34.2 195
08-Jan-89 ER 4796 34 174 26 &0 21 &0 21 28 93 17.0
95-Jan89 38 5.870 564 63 s 33 23 83 28 133 251 153
16-Jan-39 23 3559 1010 720 21 204 65 204 [-1.] 323 5838 186
11-Jan-89 18 2785 534 . 449 58 157 50 157 50 252 455 203
12-Jen-839 18 2785 325 0.2 13 106 35 0.6 35 170 I3 21
1389 2 3.094 304 258 35 20 10 8.0 30 s 272 24
14-Jur83 18 2748 279 260 3% 94 31 94 31 151 281 173
15-Jan-89 13 2940 258 23 32 B3 28 a3 28 134 53 150
16-Jan-89 24 arma 13 | 31 7.7 26 7.7 26 125 23.7 39
17-Jan-88 i9 2340 629 e 63 16.9 54 18.9 54 272 42.0 170
18-Jun-85 23 3559 877 636 79 193 G4 199 G4 33 573 212
19-Jan-39 18 2785 1710 1545 1§54 398 126 398 128 8.7 1128 333
20-Jan-83 19 2540 1850 156.8 176 419 133 919 133 ar1 1196 475
21.Jan-849 17 2 B30 1750 1673 176 4293 136 429 138 64.7 f22.5 579
22.Jan-89 17 2830 . 1570 1502 15.9 2?3 125 3923 125 630 1123 856
3-lan-49 18 2478 1360 1383 147 a7z 118 ez 118 598 1064 64.6
24-Jun89 14 2168 1240 144 2 153 325 125 395 125 633 1128 67
25-Jan-8% 14 2166 1160 1343 44 374 19 T4 "3 500 1070 15
26-Jan-89 135 23 1090 184 127 a3z 0e 3z 106 533 %51 - 90
27.Jan89 15 23 1110 1206 430 3a7 10.7 337 107 S 6.5 578
28-Jan-89 13 2011 1040 130.3 139 369 "7 89 "7 592 1055 S6E
29-Jan-32 t2 1887 1030 1387 149 g7 126 38’7 126 638 133 8§75
30-imn-89 19 2940 1560 1337 143 350 11 do it1 581 100.1 582
31-Jan-89 18 2785 ZM0 2111 =20 512 162 512 162 a0 1460 652
0%-Fab-28 17 2630 zZ60 215.8 25 527 167 527 187 344 503 FAE]
02-Fab-89 12 2788 470 1330 142 352 112 52 112 65 1067 697
03%Fab-89 17 2630 1200 1151 124 n7 10.¢ n7 w1 508 N7 GB4
04-Feb-29 18 2476 1140 1161 125 23 103 323 103 518 924 509
05-Fep-89 4 2188 1090 1288 138 56 113 A58 113 571 1018 54.0
06-Feb-29 16 2478 1080 1080 117 3as a7 305 8.7 a9 a7.2 521
Q7-Feb-29 1 1547 988 1023 171 54 14.7 464 147 743 1324 58.0
08-Feb.39 11 1702 902 13356 142 Jae 123 a9 123 823 i - 60.6
03-Feh-89 12 1857 as54 160 125 31 108 341 108 S4.7 978 60 %
10-Feb-89 1 1347 828 1343 143 398 126 398 26 a3a 1138 538 H
11.Feb89 0.7 1083 80 1857 195 5.5 1786 555 178 a8t 1582 674
12.Fab-89 1 1547 743 1275 137 Bz 121 382 124 612 1081 671
13-Feb-83 i3] 1392 71t 1288 13.8 393 125 183 125 629 1122 692
14.Fab-89 a9 1392 - &35 . 1158 124 B3 14 353 114 5756 1025 676
15-Fob-89 Al 1547 634 11314 122 H7 1.0 M7 11.0 556 291 593 3
16-Feb-89 13 2011 697 ¥ a7 68 85 %8 a5 429 7€a 547 H
17-Fab-89 7 2630 125 899 79 212 58 H2 6.8 340 809 478 H
18-Fabr-89 t8 27858 757 890 7a 07 BE 20.7 66 32 536 414
19-Feb-89 18 2783 761 €93 78 2048 ‘88 28 66 333 598 »Bg
20-Feb-59 18 2785 753 [ 1] 78 208 &7 0na 67 R4 800 a5
21 Feb-83 16 2476 778 794 aa a7 78 237 75 381 64.2 345
2-Feb-39 18 2540 824 708 30 09 6.7 2098 67 336 60.3 34.6
23 Feb-09 17 24830 917 a8z 87 255 a1 255 8.1 410 733 B5
24-Fob-89 15 2321 889 958 10.6 282 90 82 : 1] 453 0.9 3835
25-Fab-89 18 2785 as 74 86 n7r 72 27 12 3655 653 =1
26-Feb-88 15 2476 838 856 a5 252 80 252 aa 405 724 408
27-Feb-89 15 232 a04 878 9.7 26.0 a3 20 Ba 418 AT 4a0
28-Fab-89 14 2168 796 929 102 217 8.a 217 a8 44 7.3 404 H
01.Mara9 16 2476 78 806 2] 249 77 240 77 385 1] 43
02-Mar-39 17 2830 Lial 743 83 n2 71 22 1 357 <X ] 401
03 Mer-29 16 2478 723 740 83 24 72 24 72 60 %] 386
O4-Mar-89 16 2476 694 711 8.0 a7 L] Fiid 69 48 624 382
05-Mar-89 an 4796 714 382 47 13 38 1"Ms a8 1845 4.0 N2
06-Mar-89 28 4332 1100 645 73 180 58 18.0 58 89 520 295
07-Mar89 22 3404 1310 a712 06 263 84 263 B4 422 75.4 311
08-Mar-39 17 2530 1138 1084 17 362 96 32 96 184 885 M5
19-Mer-39 te R 476 1080 1089 117 305 a7 ns a7 489 az2 21
10-Mar-83 17 2630 1230 1179 127 23 103 ni 103 £18 25 AT8
1.Mar-89 15 2940 1500 1288 13.8 339 08 39 08 544 970 509
12-Mar-89 27 4977 1940 RAFA 128 204 93 24 93 471 841 505
13-Mar-83 25 l.asa 1960 1277 137 320 102 2.0 10.2 513 915 511
14-Mar-89 21 3.243 1720 1333 142 M3 g 343 10.9 549 980 519
15-Mar-89 21 3249 1510 172 128 s 1) : 98 309 a8 a5 833 507 =
16-Mar-89 33 5106 14380 735 B2 194 8.2 18.4 62 m 559 a7 3
17-Mar-89 21 3249 1270 g4t 103 258 82 58 a2 414 741 4.2
18-Mar-89 21 3249 1040 B1g 80 229 73 23 73 387 6sa 397
18-Mar-39 18 2788 1040 817 0.1 28.1 23 2.1 43 418 T4 8 a7
20-Mar-89 2 3.084 1020 834 92 27 75 37 75 are 3.0 395
21.Mar-89 19 2340 8635 746 8.4 218 70 218 70 358 528 373
22-Mar-89 15 23 725 791 aa 240 76 240 16 384 8.8 3232
25:Mar-89 11 1762 518 7T a6 249 73 243 19 4040 nse 78
24-Mar-89 14 2186 408 478 57 161 52 16.1 52 %9 458 us
25-Mas-89 2 3004 555 4538 ] 45 47 5 47 24 424 ng T
26-Mar-85 te 2476 559 678 77 203 87 204 87 234 600 37
27-Mer-88 24 373 440 53 136 44 136 44 18 N 61
28-Mar-89 24 INE 503 M3 44 112 ir 112 a7 18t 32 242
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Caontinuous simaulation of Enumclaw Wasta Load Allogations for ammaonra dunng the Novernber -Apnl parmit season (using Fox's praposed mixing zone medet madification of the
Fischer equation )

Continuous Simuiation
of Ammonia WLAS
Caontarine Diution Fectors
M Al Dilutton | Pr. at the Miang Zona Waste Load Alccations For | WLA Runring}
Faciors Basad on Bounasry Using the Diktion | Seiacted Limiting Diktion A g A ges for
Parcertages of River Flowin|  Modet Proposed by Fox | Factor Basad an i of| Ups {Ca}= A-duy
TWAC 1TAZ01A-100 (25% | (Fax 1995 Flscher sial Madal Predcton vi 0.1 mght, WLA=-WQSDF-| Avermgng
for Clwonic. 2.5% for acwta) 19749} Percermage of River Flow Ca*{OF-1) Period_ |
Aivwr
Effiusmt  Emuem  Dischage i
Dischergs  Diwchwrge Rate st USGS Chronic Acse Chroric :
Data  Rate Rute (cfa): 12100000 fois Civone Acrte Chroaie Acde Civonie Acite fmaiA) _ (moNA) (mghA )
25-Mur-33 1.8 2785 476 437 53 143 46 14.3 46 239 e 241
30-Mar-89 18 2788 567 519 &1 16.4 53 16.4 53 x4 4186 23
J1-Mar89 17 2,630 857 834 52 b1 ¥ 748 244 7.8 392 704 p1.)
O1-Apr-80 2 3.094 667 549 64 15.8 54 164 54 270 488 29
02-Apr-89 24 3713 539 373 46 '"e 39 119 g 191 U9 279 !
G3-Apr-29 21 3249 384 s 40 103 34 0.3 34 167 308 25
G4-Apr-83 27 LRy 385 240 33 8.1 27 a.1 27 131 u7 120
05-Apr-89 36 5570 1070 9.0 58 137 a4 137 44 220 400 177
D6-Ape-89 24 3713 2270 1538 163 375 t19 s 119 601 10971 s
O7-Apr-89 i8 2788 2990 260.4 278 523 197 823 187 998 1m7 48.7
08-Apr-89 14 2.168 2170 515 260 619 196 AR 198 91 1765 703
09-Apr-89 12 1.857 1730 29 243 602 191 60.2 191 964 1716 a8
10-Apr-89 12 1857 1500 2030 212 537 170 57 17.0 86.0 1531 953
11.Ape-89 1 1547 1290 w34 218 570 14t 570 18:1 913 162.6 932
12 Agr-89 1 1.547 1260 2030 212 556 76 5356 176 391 1586 907
13-Apr-83 1 1547 1220 1997 209 E ¥ 174 54.9 174 879 1565 8886
14-Apr-89 1 1547 1410 2848 28 813 19.4 613 194 a8.1 1748 NeE
15-Apr-89 09 1392 1620 29148 301 761 241 761 241 1218 2168 982
15-Apr-29 04 1.392 1730 36 2 BOZ 254 8a.2 254 1288 286 1001
17-Apr-89 04 1392 1670 gos 310 8.0 247 780 247 1249 222 1183
18-Apr-89 08 1392 1520 2739 283 723 29 723 zg 1158 206.0 17
19-Apr-89 08 1.238 1380 797 289 752 8 75.2 238 1205 2144 1224
Z-Apr-8g 1 1547 1430 2321 241 €20 1495 624 19.6 92 176.6 1151
2. Apr-89 69 1392 1560 281 t 280 738 il 738 234 1182 2104 1134
22-Apr-89 08 1238 1499 3019 311 a0.0 253 8O 253 128.1 80 1165
Z3-Aor89 09 1392 1280 230.8 240 an 9y £3.0 199 100.8 1795 11186
24-Apu-B3 08 1392 928 1676 7.7 486 15.4 485 15.4 719 138.7 106.3
25-Apr-89 09 1392 488 845 98 230 22 2.0 a2 465 &1 Ba4
26-Apr89 09 1392 287 525 62 9.0 6.1 13.0 6.1 305 48 £3.9
27-Apr-89 0.8 1238 218 452 54 72 55 172 54 276 48.9 456
28-Apr-89 aa 1234 217 4.5 54 171 55 171 5.4 274 48.5 1o
29-Apr-43 08 03528 05 56.5 65 2138 70 218 65 5.0 59.0 301
m BT 1083 B0 392 5 i B8 81
AN RETEERG RN
0f-Mow-89 08 o.g2a 148 47 ¥
02-Now-83 06 0928 129 357 150 2B 150 45 ) 04
03-Now-89 08 1238 127 267 11 a7 111 a6 ! 2
O0d-Now-89 08 1238 135 283 17 38 17 37 ¥ 336 211 )
A5-Now-89 o7 1083 126 305 128 42 128 40 0. 87 204
06-Now-89 08 1238 127 267 119 37 111 16 : 322 188 i
07-Now-29 a7 1083 13 29.4 124 40 12.4 38 . Wur 193
08-Nov-89 09 1.352 124 233 X 32 a7 32 . 2.1 185 i
00 Naw-89 11 £ 762 1550 . 2287 501 190 601 120 . 171.4 75 H
10-Naw-89 18 2785 1450 1312 B 114 M8 151 ! 9.6 459 B
11 Now8% 6 5570 1540 704 143 59 183 59 53.0 493 7
12-NoweA3 24 713 2200 1491 365 "6 S5 RE -4 . 104.4 60.0
13- Nov-859 15 2an 1180 1281 54 112 . 354 112 . w3 802
14-Nov-89 1 1547 956 155.5 48 142 438 14.2 . 128.0 54.1
15-Now-89 L} 1392 276 508 184 iz 18.4 59 X 531 54.2
16-Now-83 15 232t 169 182 75 25 5 26 . 232 426
17-Nowi9 1.2 1857 486 E5 4 217 63 27 89 ] 625 a7
15-Nov-83 1 1547 210 349 13.3 43 133 43 : 290 245 :
19-Now8d 1 1547 153 257 104 34 144 34 . 308 213 i
20-Now-29 1 1547 140 236 33 9.7 32 a7 a2 69 21 ;
21-Nov-88 09 1392 13 243 33 101 a3 0.1 a3 , 301 175
2 Now8 1 1547 122 a7 3.0 87 23 87 29 . 262 186
23-Now&9 15 2321 122 152 z4 82 22 6.2 22 . 198 140
24-Now-83 17 2630 149 152 24 6.1 21 51 2t . 194 125
25.Naow.89 15 2321 651 714 80 2.0 T8 28 790 : 632 173
26-Mow-29 14 2166 694 811 9.0 248 79 2438 79 ! Mz a7
27-Ngwa9 1 1547 137 231 32 95 3z 95 32 . %5 26.0
28-Now-29 1 1547 120 04 29 4] 29 88 239 %3 260
29-Nav-89 [} ] 1392 m 27 32 98 32 X 3z 88 211
0-Now89 09 1392 120 225 32 9.5 31 9.5 31 . 284 159
01-Dec-89 09 1392 133 248 34 103 34 103 34 . 306 153 H
02-Dec-89 t1 1702 12% ©194 28 a1 27 81 27 ! 248 151 &
03-Dec-29 29 4,487 174 10.7 28 41 18 &1 18 . 1“e 129
Od-Duc-29 54 8335 a5 95.3 104 247 63 217 69 X 825 178 :
05-Dec-A9 25 3868 5740 3720 38.1 58 240 TS5 20 2169 4“0 H
06-Dac-83 1.7 2830 2874 2738 283 638 202 638 mz 1820 683
07.Dac-83 2 004 2150 . 1747 184 430 138 430 126 ) 123 819
08 Dec-89 21 39 2100 1826 172 0.2 128 02 128 . 1149 893
09%Dec-89 13 2011 2040 254,56 264 634 201 63.4 209 E 180.8 243
10-Dec-89 1.2 1857 1760 2330 87 614 19.3 810 193 X 174.0 832
11 Des-89 1 1547 1590 25748 287 675 214 675 294 1 1923 93.0
12 Dec.89 1 1547 1430 2401 49 7 202 637 202 i 121.6 1023
13.Dec89 69 1392 572 1037 1.3 330 105 o 0.5 . 843 962
14-Dec-29 [+ X:] 1392 362 6680 75 228 73 228 73 ) 657 749
15.Dec-89 08 1238 253 521 61 193 82 143 61 I 551 85.5
16-Dec-58 08 1238 233 481 57 18.1 58 181 57 X 515 374
17-Dec-88 -1} 1.228 22 458 55 174 58 174 55 95 i h
18-Doc-89 [-E] 1392 292 gt ¥} 148 43 149 48 : 434 8.0
18.Dec-B3 o7 1083 180 425 52 168 54 168 52 : 485 %9
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Continuaus simulation of Enumclaw Waste Load Allacations for ammonia dunng the Novembar-Apnl parmit season (using Fox's prapesed mixing zone modet modification of the

Fisehar equaten }
Continuous Simuiation
. ofAmmoniaWlAs |
Certarine Dllon Fackrs
Maxt/ium Aowable Diution | Predcied st the Mixing Zone Waste Load Alocattons For | WLA Running
Fectors Basead on Boutcisy Using the Diluton | Sesected Limiing Dikition Arnmonia Assumes) Averages for
Percontages of River Fiow In|  Modet Proposad by Fox | Factor Based on Minimum af{  Upstream Ammona (Ca) 2 A-day
WAGC 173-201A-100 (25% | {Fom, 1985, Flscher et al, Model Fradclion vs 0 1 mgNA, WLA=WQSTDF.| Averaging
| for Chionic, 2.5% for Acute) 1979) Percarmage of River Flow Ca*(DF-1) Peried |
River
Effiuent  coust  Dischame
Discharge Discharge  Rate sl USGS . Chronic Acue Crrone
Date _ Rals(mod} Rate (cfs): 12100000 ich) Chronic Acute Chyenie Acuta Chronic Acuts - (AL} {mgNAL)
20-Dec-59 (k] 1.083 130 310 40 13.0 42 139 40 08 381 43
21-Dec-49 X ] 1228 125 26.2 38 110 kX3 Mg a5 177 EL R 224
22 Doc-89 o7 1083 129 308 4G 1249 42 1239 40 207 . 359 215
23-Dec-89 ¥ 1083 127 303 33 127 41 127 39 04 k-1 193
24-Dac-49 11:] o928 121 36 43 43 48 143 43 219 384 204
25-Dac-43 o6 G928 125 a7 44 46 47 146 44 235 394 219
2B-Dac-89 a.7 1083 128 305 40 128 42 128 40 208 7 219
27-Dec-89 1 1547 134 7 32 93 31 93 31 1540 8.0 208
28-Dec89 08 1,738 126 264 35 11 38 "1 35 174 320 182
28-Dac-89 a8 1238 124 280 38 108 3e 108 '35 176 3s 178
30-Dec-89 [F:] 1.238 125 282 a5 1.9 38 11.0 k] 177 s 170
31-Dec-89 1 1547 127 215 31 50 30 90 30 144 prii ] 182
01-lan-90 1 1547 14 =7 32 a3 31 93 31 15.0 o 15.2
02-Jan-90 1 1547 13 208 30 87 29 a7 29 141 24 153
03-jah-90 L 1547 16 214 3D ag k] 89 R 143 ot ] 14.5
Od-Jan-80 11 1702 142 19 31 89 EE] 89 kX 144 b ] 145
05-Jan-90 23 3589 156 120 21 47 18 47 18 76 160 128
06-Jan-90 22 Japd 238 183 27 67 23 6.7 23 109 211 118
07-Jan-90 3 5879 a7 9 44 103 a4 103 4 166 306 124
08-lan-20 4B 7427 1820 555 65 143 48 143 46 30 M8 145
09-Jan-90 54 8355 83w 1602 169 331 105 33 W05 530 946 258
10-Jap-90 as §.415 5840 2706 28.0 549 174 54,9 174 88.0 1567 451
11-Jan-90 22 3.404 16800 7842 303 14323 453 1433 453 283 408.0 88.3
12-Jan-90 i6 2476 4560 4815 471 S84 ni S84 Mt 1576 2804 1320
13-Jan-9G 3 zon 2480 309.2 318 742 35 742 235 118.8 18 148.4
14 Jan-90 12 1457 1380 2878 77 871 212 871 212 1074 1912 153.3
15-Jan-90 13 20 1880 2347 244 594 8.8 59.4 1838 351 1694 183
16 Jone80 11 1702 1760 2598 %49 €68 21 66.6 211 1066 129.7 107.0
17.Jan-80 1 1.547 13 1162 125 354 112 354 112 56.8 1013 [1E]
12-Jan-90 1 1547 229 1350 44 400 127 00 127 641 1142 806
184500 1 1547 756 1232 a2 371 18 I 1a 595 106.1 N7
20-Jun-90 7 1083 787 780 187 536 170 536 1749 858 1529 65.6
21-lan-90 o9 1392 120 2021 211 56.8 179 56.8 179 90.6 1813 750
22-dan-90 15 . 410 1629 16,2 40e 130 409 130 €55 He67 75.4
23-jan-90 13 2011 1350 168.4 17.8 455 144 455 144 729 299 87
24-jan-90 1 1.547 a7 1233 132 2 18 372 1.8 598 106.2 724
25-Jan-90 17 2630 201 296 9 10.5 as 10.5 35 16.9 Nz a7
26-Jan-90 13 2011 238 05 40 1.4 37 114 ar 183 S5 L2k}
27-ian-90 17 2830 184 135 27 11 24 71 24 s 21 268
28-Janv30 23 3555 - 270 200 29 72 28 72 25 18 n2 14.6
29-Jan-20 2 3.094 251 213 30 78 26 18 28 128 na 135
30-Jun-90 17 2830 169 171 26 57 23 67 23 1048 209 116
H-Jan-90 18 2785 147 142 23 87 20 57 20 92 184 110
O1.Fed-90 18 2476 145 157 25 63 22 83 22 10.2 200 107
02-Feb-90 15 23 138 159 25 84 22 64 22 104 03 02
03-Fab-90 18 2788 156 150 24 59 21 59 21 - 1 121 98
04-Feb-90 18 2785 156 150 24 59 21 58 21 88 19.1 10.0
05-Feb-90 i8 2.78% 149 144 23 57 20 57 20 93 135 97
06-Feb-80 L7 2630 147 150 24 8.0 21 60 21 a7 192 98
07-Fab-90 16 2478 EL3] 152 24 82 22 52 22 100 198 96
08-Feb-50 17 2630 148 152 24 61 21 51 21 94 194 87
03-Febd ~ 19 234 160 1486 24 58 21 58 21 93 18.6 97
10-Feb-90 19 2940 230 196.6 208 473 152 478 15.2 786 1385 84
11-Feb-20 19 2540 3840 336.1 45 737 233 737 233 1180 2100 834
12.-Feb-90 17 28630 2480 2348 244 56.4 179 58.4 178 903 160.3 738
123-Feb-920 16 2476 ‘1960 198.5 208 499 158 498 158 0.0 1424 912
14-Fab-00 13 201 1560 1943 204 511 162 511 16.2 -1 1459 926
15-Fab-90 18 2476 1460 148 4 157 394 125 84 125 1 126 758
16-Feb-90 14 2186 1230 1430 152 382 124 33.2 124 628 1121 7240
17-Feb-90 14 £ 702 849 1404 143 405 1238 405 128 49 157 &a2
18-Feb-90 1 1 547 Bes 1413 150 415 132 415 32 665 1185 644
18-Feb-20 11 1702 824 1220 31 262 11.5 362 15 58.0 1034 83.1
20-Fob-90 139 2940 1100 545 X ) 64 B4 264 8.4 44 759 578
21-Feb-90 17 28630 1360 1303 138 350 1.1 ECL] 1.1 562 100.2 558
Z2.Fab-90 13 201 564 T 80 28 72 28 72 363 &0 442
23-Feb-30 12 1857 57 1029 112 310 88 310 X 437 887 46.1
24-Fab-20 09 1292 583 1067 b1 s 1086 a5 106 57 258 439
25-Fab-90 Q8 1392 663 1280 128 It 11.8 37T 118 595 1061 4348
26-Fab-90 4] 1292 622 1127 122 353 1t2 53 112 565 t00.8 5448
27.Feb-90 1 1547 300 495 5.8 177 57 177 57 284 512 496
28-Feb-20 o8 1238 230 475 58 179 57 179 E1 #7 s09 433
01-Mar80 08 1238 240 495 58 85 59 185 54 27 527 358
02-Mar-90 04 1228 130 273 38 114 37 114 38 183 27 %3
03-Mar-90 Q8. 1238 125 %2 35 110 36 10 35 177 318 238
Oa-Mar-90 az 1043 120 387 38 122 40 122 3e 196 34.0 213
05-Mar-20 Q7 1083 200 472 56 183 LY.} 183 56 2923 506 212
C5-Mar-90 78] 1392 512 :r3:) 10.2 30.2 96 X2 2.6 484 864 a7
Q7-Mar-90 15 231 329 36.4 4.5 128 LR 128 41 208 374 284
08-Mar-90 17 2630 B2 354 44 12.2 49 12.2 40 198 357 294
09-Mar-9Q 7 2630 216 210 30 18 27 79 27 128 242 253
10-May-90 15 2478 54 388 48 127 4.1 127 41 204 72 183
11-Mar-80 14 2168 190 23 32 a8 30 a8 30 142 67 167
12-Mar-90 12 1857 130 135 28 16 6 78 28 123 234 149
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Cantnuous simuiabon of Enumciaw Waste Laad Alloeatons for ammicnia durng the Navember-Apni permit saason {using Fox's proposed mixing zane madel mndlﬁcatton of the

Fischer aquation }
Continuaus Simulstion
' of Ammania WLAs
Cantering Céirdon Factors
Maximum Alawsbie Diution | Pradicted at the Mbdng Zone Wasts Load Alccatons For { WLA Rurvwng]
Factors Basad on Baundery Lising the Dilion | Seleciad Lifmting Diubon AnWTONta ASSATING Averages for
Porcertnges of River Flow | Mode! Propotad by Fox | Facior Based on Minium of | Uipsiresm Ammonia (Ca) = 4day
WAC 173-201A-100 (25% | (Fox, 1995; Fischer etal Model Prediction vs 0 1 MGMNAL WLASWQS'DF. | Aversgng
for Chwonic, 2 5% for acuts) 1979} Percentaga of River Flow Ca*{DF-1) Period
Effoent R
EfMuent Diecharpe .
Discharge Discharge  Rate 3t USGS : Acweas Chronic
o Dais __ Rate Rate (efa): 12100000 (cfs) Chronie Acite Chonic Acifs Chronic Acute (nﬂ.) (mghit) {mghA)
13-Mar-80 1.3 2011 120 BEEE) 25 66 23 56 23 10.7 208 144
14-Mur90 12 1857 140 199 29 8.1 27 8.1 27 13.0 47 128
15-Mar-90 i 2166 £2% 86.1 7.4 207 66 w7 68 333 59.7 173
16-Mer-90 11 1702 1030 1523 161 433 137 4233 137 93 1236 316
17-Mar-50 12 1887 928 1256 135 W®4 15 364 1.5 583 104.0 LE ]
18-Mar-90 12 1857 208 20 38 1.0 36 110 36 178 27 447
19 Mar-80 14 1702 89 £8.1 67 198 63 198 63 318 572 44.3
20-Mar-9¢ 11 1702 749 110 120 15 106 15 1086 537 85.8 404
21-Mar.50 11 1702 73 108.4 1.7 329 10.4 29 10.4 527 340 330
22/Mee-50 14 268 488 550 64 181 58 121 5.8 290 522 418
23-Mar-90 14 2166 724 845 a4 F.13 8.2 56 42 411 736 a1
24-Mar.50 11 1702 568 844 93 . %8 85 . %68 a5 30 e 418
25-Mar-90 1 1547 283 487 56 16.9 54 169 54 271 490 351
26-Mar-90 1 1547 125 2 0 8.8 30 a8 30 143 w7 3ts
27-Mur-00 08 1298 11 234 32 10.0 33 16.0 32 16.1 2203 %1
28 Mar-50 09 1382 117 20 at 83 31 23 31 15.0 273 131
29-Mar-90 09 1392 113 213 3.0 8.1 39 X 10 146 273 15.0
30-Mar-80 o7 1083 439 023 11 M3 103 43 108 549 880 252
31.Mand0 a7 1.083 22 522 51 198 63 198 61 318 552 291
01.Apr-90 06 0928 134 37 46 155 50 155 46 248 “HE ns
02-Apr-20 09 1292 367 66.8 76 231 74 ] 74 art 5.4 372
03-Apr-30 07 1083 M BE 0.3 319 16.1 ELE: 01 511 92 w2
04-Apr.90 67 4,083 339 793 a8 wa L] 78 8.3 448 785 94
08-Apr-80 0s 0928 369 100.4 109 M7 1.0 w7 10.9 557 985 471
06-Apr-9¢ o7 1083 258 638 19 251 B0 251 79 403 71.0 479
07-Apr-90 [:1] 0928 198 108.2 117 3658 117 369 17 592 1055 48
08-APr-80 0.8 ngz8 568 154.¢ 16.3 431 156 491 156 787 145.2 585
09-Ape-90 0.8 1238 1 780 a7 %8 85 %8 85 429 758 5.3
10-Apr-20 06 0928 533 s 18.0 538 7.0 536 170 859 1529 €67
11-Apr.80 o7 1083 708 1644 173 503 158 503 158 805 1434 720
12-Apr-90 08 0928 581 157.5 165 50.0 168 50.0 158 801 1427 724
13-Apr- 80 1 1547 507 429 82 %9 86 26.9 86 432 773 124
14-Apr-90 o7 1083 1180 2665 275 . 743 235 43 235 1189 216 807 )
15-Apr-90 07 1,083 1580 3667 s 59 303 959 303 1535 27at %89 '
16-Apr-90 11 1702 1720 537 %3 65.3 07 53 07 1046 188.3 1081
17.-Apr-80 08 1238 1670 3383 347 w7 4] 877 278 140.4 2439 1254
18-Apr.90 07 1.083 1420 3288 ¥ ] 880 278 830 278 1403 2306 1349
19-Apr80 o7 1,083 1420 32838 <R ) 880 w8 I3 X
20-Apt-50 09 1392 1170 2111 20 588 185
21-Apr-90 o7 1083 900 208.7 218 510 193
22-Ape-90 11 1702 788 1168 126 U9 111
23-Apr-90 12 1.857 1540 208.4 217 548 174
24-Ppr-90 1 1547 1830 296.7 306 5 2358
25-Apr-90 14 2.166 m 20.0 99 274 85
26-Apr-90 12 1887 1010 137.0 146 91 124
27-Apr-90 18 2940 989 5.1 9.4 24.3 77
28-Apr-90 14 2788 220 105 120 303 96
29-Apr-80 19 2540 1360 ua? 125 314 100
30+ 3
s ey : 3 --*@k%\m% wmﬁ%m%w .aé‘ﬁ*a%%&“
01-Now90 13 201 171
02-Nov-90 11 1702 170 250 3‘5 103 34 i
B3-Now-90 13 201 7 292 a8 109 EY =
D4-Nov-90 1.4 2186 1010 1178 127 33s 10.6 , ) !
05-Now-5¢ 1 1547 78t 1272 136 38.1 12.1 3Bt 121 611 108.9 372
06-Nowso 12 1857 195 273 T 105 s 05 a5 169 32 ar3
OT-Now-90 13 2014 168 N3 3 a8 29 BE 23 138 21 364
08 Mow-90 15 231 169 192 2.8 75 26 75 26 122 232 %0
09-Nowg0 38 5879 "7 . . 3.5 40 95 at a8 2 T 452 283 146
10-Now.30 27 8177 2820 1418 181 82 15 382 1% 8.1 1038 248
#1.-Mow-90 17 2630 1550 148.3 15.7 8.3 123 k1) 123 624 1112 370
12-Now-90 28 4023 1430 650 74 184 59 184 59 25 534 413
13-Now-90 44 £.908 1240 465 5.6 26 41 126 41 203 3T 426
14-Ngw30 29 4487 1630 91.8 101 238 76 238 76 382 58.3 376
15-Nev-90 22 3404 1500 1112 120 203 a3 283 a3 470 839 a7
16-Naw-90 16 2476 1100 1124 121 3a 10.0 314 12.0 503 89.8 389
17-Now80 21 3249 684 59 55 144 a7 144 47 nz az21 87
18- Now0 17 2630 459 6 54 147 47 147 47 236 428 36.0 i
19-Now-80 16 2476 278 292 aa 10.5 35 105 35 189 312 28.5
20-New-350 15 2478 193 0.5 29 79 27 78 27 12.7 240 131
21-Nov-90 28 4023 179 121 21 47 18 47 18 76 159 152 =
22-Now 80 3 4796 727 :E] 48 117 38 17 a8 188 M4 140 ¥
23-Now-30 19 6.034 50 984 107 n7 78 737 75 38.1 682 193
24-Now-20 5 7736 3840 1251 134 75 87 275 87 44t 788 71
25-Now90 41 6344 3960 157 1 166 343 108 343 109 558 282 39.0
26-Now-30 27 4177 4970 2984 387 525 198 625 198 100.2 1783 £9.3
27.Maw-50 2 3094 5390 4365 s 90.1 a5 90.1 ns 1443 256.7 8549
28-Now90 17 2630 5770 5454 558 1120 54 1120 354 1792 8.8 18,7
28-Now-30 27 4177 5240 3146 324 65.3 07 6853 207 104.5 186.0 1320 ;
30-Now-90 22 3404 3280 2418 %1 548 174 549 174 88.0 1567 1200 :
01-Dac-00 25 3.868 2630 1710 180 405 128 405 128 643 "e7 1092 -
02-Dec-90 23 3558 2310 183.3 72 396 126 396 126 685 1133 0.2 .
03.Deen 90 ER] 4796 2150 131 122 278 88 278 88 “E 797 852
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Continuous simulalion af Enumelaw Waste Load Allecations fer ammaonia during the Navember-Apnl parmit season {using Fox's proposed mixing Zone maodel medification of the
Fischer equation )

Dats
04-Dac-90
05-Dac-80
06-Dec-20
Q7-Dec-90
08-Dec-90
08-Cec-50
10-Deac- 3¢
11-Onc-90
12.Dec-90
13.Dec 90
14-Dac-90
15-0ec-90
16-Dee-30
17-Dec-9%
18-Dec-90
19-Dac-20
20-Dec-90
21-Omc-90
22 Dec-90
23-Dec-90
24-Dec-30
25-Dec-90
26-Dec-90
27-Dec90
28-Doc-90
25-Dec 9¢
30-Oee-90
31.Dec-90
01-Jan-81
02-Js31
03-Jan-31
C4-Jan31
G5 Jan-91
G6-Jan91
07-Jan-91
08 Jan-91
03-Jan-9%
10-Jan-31t
$1-Jan-3
t2-jan-91
13-Ian-91
14-Ian-91
15-Jare§1
16-Jan-91
17-Jan-31
18-Jan-31
19-lan91
20-Jan91
21-Jan91
22.Jam31
23-Jan-53t
24-Jan81
25-Jan91
26-Jar91
27-Jan91
28-Jan-91
29-Jan-91
30-Jsn-91
It-Jan-81
0t-Feb-31
02 Fab-91
03-Feb-91
04-Fad-31
05-Feba
0&6-Fab-91
07.Feb-91
28-Fab-91
{9-Feb=-91
10-Feb-91
11.Fab-9%
12-Fab-9%
13-Fad-91
14-Feb-21
15-Feb-31
16-Feb-g1
17-Feb-91
18-Feab-91
19-Fab-21
20-Feb-81
21-Feb-91
22.Fob-31
23-Far91
24-Feb-91

Rivar
Effuent Efuant Discharge
Discrarge  Dischage  Rata 2t LSGS
Rats Rata (efs): 12100000 {cfy
3 4,642 2450
26 4022 2070
23 3549 1720
22 3.404 1380
21 3249 1340
2% 3ges 1500
32 4851 1720
N 4177 1750
23 3558 1620
21 1248 1350
13 2.940 1200
149 2540 1130
2 3004 1050
2 3.084 1150
19 2940 410
19 2940 1130
2 3.004 1150
19 2.940 1170
17 2630 1360
18 2788 1260
16 2476 1180
te 2476 1110
149 2 940 as6
ta 2785 b
21 3248 429
18 2785 238
17 2630 297
1.9 2940 259
15 321 209
15 2478 82
5 2321 172
t5 2321 174
33 201 180
t5 2321 18
23 3558 180
27 417¢ 180
3 4642 182
32 4951 212
35 5415 213
48 7147 891
6 5570 2110
37 5728 2180
27 4177 2210
21 3249 1540
21 3249 1240
17 2630 1050
17 2630 885
15 2321 o
15 231 532
1% 2321 748
14 2168 194
14 2166 176
14 21686 178
12 1857 175
14 2 165 177
13 201 178
13 2011 240
15 2321 175
16 2476 177
12 1857 173
24 a3 189
27 4377 588
34 5260 667
27 4177 1760
2 3054 1700
17 2630 439
15 22321 50
t5 23241 173
13 2011 7t
17 2630 112
18 2745 178
29 4487 325
24 3713 1740
22 3404 2000
18 2785 1490
18 2788 1280
15 23 613
E 7738 3030
43 5653 4900
27 4177 4260
r 3.054 3380
17 2630 3690
17 2630 2420

Cantinuous Simuiztion
. aof Ammonia WLAs
Centorine Dition Faciors .
Maximum Akowsbie Dikton | Predictad at the Mixng Zone Wasta Load Alocations For [WLA Rurning]
Factors Based on Bourciary Using t Diution | Sefected Limitng Dluion Ammenia ASsuTEng Avengas for
Percentages of River Flewin|  Model Proposad by Fex | Facter Based on Mirumum of] Lpstraam Ammonia (Ca) » 4-gay
WAC 173-201A-100 (25% | (Fox 1995; Fischer stal Model Prediction vs 0 1mghiL. WLASWOQSTF. | Averagng
for Chronic, 2.5% for acuta} 1979} Percentage of River Flow Ca'OF-t) Period
. Cryonic Aot Chionie
Ohvonc Ao | Chwoic Aes | Ctvome  Acae | (moNA) | (eoNA) | (mont)
13340 14.2 313 10 319 1.1 511 913 580
12886 138 2t 102 Ev g 102 S5 918 827
1218 131 313 98 N3 89 50.2 896 483
1031 112 278 ¥ 276 a8 42 739 492
1041 113 280 89 280 as 450 0.4 Lrad
979 10.7 %53 B2 5.8 82 At 740 452
879 97 25 72 nE 12 361 647 47
1087 115 70 1] 27¢ aG 434 775 "
1143 124 28 95 28 95 478 a5.4 422
1049 14 282 9.0 282 9.4 452 808 43.1
4034 112 84 an 284 990 455 813 453
aT1 198 270 a6 270 a8 433 mns 455
858 95 242 77 42 77 3Ba €35 432
93.9 103 26.0 a3 26.0 83 1132 747 424
1208 130 323 103 323 103 547 gz4 23
1014 110 280 38 2840 1] 4“9 80.2 “H3
939 103 640 33 260 43 13 4T 450
100.5 140 278 -] 2ra ag 446 726 45.7
130.3 139 350 111 350 11.1 562 100.2 464
1141 123 311 39 i 9.9 498 821 481
1202 129 332 105 12 105 32 5.0 510
11341 122 kIR 10.0 kRN 100 547 9035 525
738 83 216 69 216 69 37 §23 471
707 20 211 67 211 67 239 608 431
MHD 43 113 37 1.3 a7 182 Ba a4
A 31 83 28 33 28 133 251 250
282 3a 104 34 104 34 167 308 203
230 a2 a4 28 a4 24 135 5.4 154
235 33 89 ae as 30 tad %9 45
19.4 28 75 286 75 26 121 31 42
195 29 78 2% 16 26 123 25 13t
197 23 17 28 77 26 124 a7 128
234 32 g1t 38 91 3.0 7 274 29
204 29 73 27 79 27 28 242 131
136 23 53 19 53 13 85 173 121
118 21 45 17 L] 17 13 155 108
10.8 20 41 i6 41 186 87 148 aa
17 21 44 17 44 17 T 152 74
1ne 20 40 16 40 16 65 144 %9
323 4.1 93 ER 93 ER 150 279 a8
957 105 236 75 236 75 3rs 673 168
953 1G4 234 15 234 15 a7s 67.2 242
1333 142 n2E 104 326 10.4 523 923 w7
+19.% 128 314 100 314 0o %03 3.7 445
964 105 264 84 264 a4 423 75.8 456
100.8 11.0 285 21 m5 at 456 816 476
a5 1 94 248 73 248 78 398 713 445
0.7 38 44 18 24.4 78 81 0.0 "y
583 67 187 a0 8.7 &0 300 0 386
277 37 0.2 34 02 34 164 303 N
254 32 90 10 20 3o 145 75 250
213 30 83 28 83 28 13.4 253 186
213 30 43 28 a3 25 134 253 144
246 34 98 32 96 32 155 288 142
2t 4 a0 a4 28 B4 28 135 254 140
231 12’ 90 30 3.0 o 4.6 72 142
308 40 114 37 1.4 a7 184 38 155
159 25 78 28 78 26 125 238 147
148 2B 73 25 73 25 119 27 143
243 32 98 32 26 az 154 285 143
137 23 52 t8 52 19 45 173 1221
358 44 "o a6 19 36 177 3286 134
327 42 100 33 108 33 16.0 27 144
106 3 115 272 88 22 286 46 e 274
1383 147 56 113 58 113 87 1019 38
95.0 10.4 271 86 1 86 435 778 201
430 5.2 146 47 146 47 ns 425 419
19.5 29 77 26 77 26 124 38 M1
223 3t 31 29 &8 29 1“4 6.4 234
173 28 88 23 6.3 23 102 212 152
170 28 86 23 (13 23 106 20T 120
19.% 248 66 23 66 3 107 ot ) 16
1814 127 303 96 W03 96 45 BET 202
1479 157 6.9 1z 89 117 592 105.5 323
1348 144 B6 13 356 113 571 1018 29
1459 125 ELE-] 100 s 10.0 5 902 538
70 76 22 87 210 67 e 803 501
989 t08 7 12 27 72 %5 65.3 44 4
1851 194 384 123 188 123 523 110 457
2589 %5 552 175 %2 73 X ] 1578 52
rsX.] 332 me 23 708 23 1134 012 751
%17 381 781 247 n1 247 12814 =7 72
2310 240 a57 176 57 78 89.2 1547 104.0
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Continugus simulation of Enumclaw Waste Load Allocations for ammansa during the Novernbar-Apn permit season (using Fox's propased mieng 2one model medificatan of the
Fischef squahon.)

Continuaus Simulation
st Ammonia WLAs
Cemerine Diton Factors ™
Maximum Afowable Oimon | Frediciad a1 e Mixng Zone Wasia Load Ajocatons For | WLA Runningd
Factors Based on Boundary Using tha Dilutton | Selactad Limitng | Mm Ammonie Assuming Averagas for
Parcentages of River Flowin|  Model Proposad vy Fox | Factor Based on of] Upsiceam A (Ca}= day
WAC 173-201A-100{25% | {Fox 1995; Fischeretel Model Predcion vs 01 mghiL, WLASWQS"OF-|  Averaging
for Chronic, 2.5% for acute} 1979) Parcantage of River Flow Ca'{OF-1) Pering
River
Effluent  Emmnt  Oischarge
Oischarge Discharge Rata at USGS . Chronic Acuis Chronic
Oste  Rale (mod) Aste (cfa): 12100004 (cfs) Chronc Aaite Chroric Acute Civronic Aosw {mohA) _ (mgNA) |
25-Feb-81 1.5 2321 1810 196.0 . 205 439 15.8 499 158 80,0 1425 1018
28-Fab-31 15 2321 1640 1777 187 46 1 146 461 146 739 1317 21
27-Feb-91 15 23 1339 143.7 58 402 127 402 12.7 544 147 783
28-Fep-31 i4 2166 4313 510 50 170 55 1a 55 273 492 614
01-Mar.91 17 280 638 E8.2 75 202 £5 202 65 zs 58.3 495
02-Mar-91 23 3559 510 439 43 137 4.4 137 44 219 B9 - 1.3
03-Mar.81 27 4177 305 3tz 40 00 33 10.0 a3 6.2 239 245
04-Mer-91 33 5106 €20 314 40Q 97 a2 a7 a2 5.6 30 25
05-ader 1 24 arn3 344 242 33 a3 28 a3 28 134 %3 L)
0OB-Mar-91 21 3249 210 172 26 g4 22 54 22 104 23 134
07-Mar-81 i3 2540 160 146 24 £ 21 58 21 23 186 122
08-Margt 19 2540 138 127 22 51 19 51 19 a3 170 104
08-Mar-31 2 3.004 131 116 21 47 ta £7 18 716 160 a3
10-Mar-g1 19 2940 155 142 23 58 20 58 20 91 18.2 -1]
1 1-Marg1 24 a3 1315 101 19 41 16 41 18 88 14.% 75
12-Mar-91 27 4177 180 118 21 45 1?7 45 17 73 156 77
T3-Mar-91 z2 2404 144 e 21 48 17 45 t7 75 158 78
14-Mar-91 2 3094 143 128 22 54 19 50 19 82 188 74
15-Mar-91 17 2630 139 142 23 57 21 57 21 93 B4 B
15-Mar-91 16 2475 145 15.6 25 53 22 63 22 102 192 a8
17-Mar.91 15 23n 143 16.4 25 66 23 66 23 107 208 96
18-Mar-91 17 2630 142 145 23 LT 21 58 21 94 1848 29
19-Mar-91 186 2476 147 158 25 &4 22 64 22 163 20.1 10.1
20-Mar-91 15 2228 144 165 28 87 23 87 23 . 108 209 103
21-Mar-81 15 2321 142 153 25 &5 23 -X:1 23 10.8 07 103
2 M- 91 15 2321 142 183 25 6.6 23 56 23 106 207 106
2 Mar-91 13 2em 136 179 27 73 25 73 5 11.8 28 110
24 Mar 17 2630 142 145 23 5B 21 58 21 a4 188 106
25-Mwr- 91 17 2630 143 146 24 59 21 89 21 95 138 103
26-Mar-91 16 2476 138 149 24 61 21 €1 21 a8 193 101
27-Mar-9t 14 2166 139 17 28 63 24 69 24 112 218 109
28-Mar-31 15 2321 141 162 25 65 23 66 23 108 206 103
29-Mar-91 13 201 138 182 27 T4 25 74 5 12 28 109
30-Mar-81 3 201 137 180 27 74 25 74 25 1sg 217 114
31-Mar-91 12 1857 144 204 29 B3 z8 83 28 . 133 25.9 m3
0%-Apr-gt 14 2166 138 1639 8 69 24 69 24 1 25 121
02-Aprg1 14 2168 141 173 28 70 24 70 24 11.3 218 1s
03-Apr-81 23 3.559 139 1.8 20 43 t7 43 17 10 15.1 10.7
Cd-Apr- 81 ER Tas o4 215 30 65 23 X3 23 106 208 1.0
35-Apr-91 47 7272 3040 105.5 15 242 77 242 1 89 598 169
06-Apr-91 31 4796 320 1636 173 75 18- s 19 50.1 107.1 31
OT-Ape81 23 3.553 1560 1108 120 289 22 89 a2 464 829 390
QB-Apr-91 28 4,487 1390 78.4 az 209 87 209 57 338 2.3 7
5-Apr 81 3 4842 1360 741 83 199 5.4 199 g4 Mg 574 Lokl
10-Apr-a1 32 4951 1210 821 Tt 176 55 170 55 73 - 492 us
1t-Apr-91 22 358 961 cas 78 1986 &3 196 63 5 566 3t
12-Apr-91 19 2940 434 7o 88 224 T 11 a59 644 M7
13-Apr-81 16 2476 872 831 98 261 83 a3 418 AT 341
14-2pr.91 7 2630 564 831 82 243 78 78 391 699 ari
15-Apr-0t 17 2830 e 537 93 245 78 78 323 703 380
16-Apr-871 16 2476 880 899 99 262 84 84 421 753 406
17-Apr-91 i4 2166 796 929 192 a7 :2:) [:-:] 44.4 7.3 412
18-Apr-81 17 2630 857 <2} T2 198 63 53 AR S 6.4 393
18-Apr-91 14 2168 835 743 . 83 231 74 T4 370 663 387
20-Apr-91 13 2011 B3t 794 aa 247 1% 79 2097 710 38t
21-Rpr-g1 13 2011 839 804 aa 250 ag 84 40.1 M7 370
22-Apr-31 15 2321 £33 746 -X) 28 73 13 s7 5.7 384
23-Apr 81 1 1547 &30 L ite 353 987 423
24-Apr-91 1 1547 704 111 56.2 100.2 411
25-Apr-81 1 1547 832 102 55 920 499
B/Apr9t . 1 1.547 £98 98 493 881 53.1
21-Apr-a1 02 1382 Bl 104 526 939 524
28-Apr-31 1 1547 552 82 463 [.rd] 489
ZS-A;I' 9! 1547
é“w R
01-New-g1 47 3 . 2
02-Now91 53 183 59 53 294 475
03-Now-81 05 53 83 59 53 29.4 475
Od-Now51 1t 0 83 29 X 29 141 %4 265
95-Now-g1 o7 119 415 131 415 134 864 1184 343
06-Now-91 as 85 216 Bg 216 65 347 58.5 3.2
Q7-Mow91 36 45 150Q 48 150 45 2% 40.4 a2
08-Now-31 a8 38 124 348 21 38 195 7 362
0%-Naw-31 0.7 40 131 43 131 49 211 36.5 248
10-Now-91 a7 42 135 44 1as 42 217 378 216
15-Naw-91 13 . 2011 143 128 2% 78 26 76 26 123 234 186
12-Now-81 g9 1392 f3g 260 35 17 s 07 35 172 3B 181
13-Now-31 09 1392 149 274 3z 113 a7 113 ai 121 32 173
14-Now41 a7 1.083 141 3345 43 138 45 138 43 2 B4 74
15-Now-91 a7 1.083 134 a9 41 133 43 133 41 213 389 197
16-Nore-91 a9 1392 137 256 35 10.5 as 10.5 35 70 312 187
17-Now-91 1 1 547 180 301 a9 118 EF:] ita 8 180 M7 129
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Continuous simufation of Enumclaw Waste Load Alfocatians for ammonia dunng the November-Apnl permit season {using Fox's prapesed mixing zone modei medification of the
: Fischer aquation )

Caontinuous Simulation
of Ammonia WLAs
Cererine Diion Factors o T
Maximum Ajowabie Diktion | Predicted at 1 Mixing Zons Waste Load Afocations For | WLA Running|
Frctors Based on Bourdairy Using the Dbutlon |  Selected Limviing Diktion Armmonta ASSUTING Averages for

Pavcontzges of River Flowin|  Model Proposed by Fox | Facior Based on Mnimum of | Upstream Ammona (Ca) = 4-cay

WAC 173-2014-100 (25% | (Faox. 1995: Fischer etal Medal Prediciion ve 0.1 mghiL, WLAIWQS'DF-|  Averaging

for Chronic, 2.5% for aeate} 1979) Percentage of River Flow Ca'{DF-1} Period

Révar
Effluert  Effuant Dischurge
Discharge Discharge Rate 2 USGS s . Chroric Acule Chronic
Date  Raw Ratw (cfs): 12100000 (efy Clrone Aote Chronic Acse Chroric Acuts _{mai) (moN ) imghid) |

18-Naw-91 1 1.547 149 251 34 102 33 10.2 33 163 302 8.4
19-Nowgt 11 1702 143 20 LX) a0 g a0 EL] 14.4 270 16.7
20-Now-91 1.8 2478 695 Tz a0 217 59 217 69 349 625 212
21Now-8t 1 1547 218 152 45 1237 Y] 127 44 221 .40 219
22-Now-91 09 1392 134 251 34 104 14 104 34 16.7 08 20
23Now-31 1 1.547 137 231 32 a3% i2 895 3z 153 25 222
24 Now91 2 3.004 156 138 23 54 19 54 19 a7 178 157
25-Now91 2% 348 1300 0o 110 274 87 274 a7 439 785 211
26-Naw-81 25 3868 1870 1219 13.4 308 1.1 0.8 g8 49.4 281 23
27-Now-31 2 3.034 1470 1198 129 nr 101 aty 10.1 505 904 3|2 :
28-Nowg1 12 1257 1030 1387 149 97 126 87 128 635 133 513
23-Naw-91 12 18567 219 305 39 145 38 115 38 185 340 458 :
30-New-81 1 1547 142 239 33 98 3.2 a8 3z 157 292 372 i
01-Dec-81 1 1547 142 3.9 33 23 32 34 32 157 292 284
02-Dex-31 08 1392 140 6.1 35 w7 a5 157 35 173 N7 168 :
03-Dec-9t LX) 1392 1“4 89 36 19 36 19 a6 176 324 156
04-Dec-31 . 12 1887 145 ) 25 30 83 28 a3 238 134 252 16.0 o
05-Dac-81 2 3004 4g7 412 50 133 43 133 43 214 390 174 :
06-Dec-31 2% 3.863 1370 89.5 29 240 78 240 76 ELE 6ag9 7
07.Dec-81 18 2785 1610 1455 155 3rg 120 379 120 607 1083 s
28-Dec-91 14 2 166 1570 1822 194 a7 151 477 151 765 136.2 493
09-Dac.91 13 2011 2300 2869 296 9.9 21 699 21 1118 199.1 Ta
10-Dac-81 11 1702 2080 306.5 e 761 241 761 241 1218 21639 927 ;
11-Dec-g1 11 1702 1310 1893 4 22 525 16.8 525 168 4.1 1498 956 H
12:Dac-G1 11 1702 1070 1582 167 45 141 “e 141 715 1274 973 :
13-Dec-91 09 1392 963 1738 18.3 501 159 50t 159 a0.2 1428 894 ;
14-Dac-81 09 1382 aro 674 76 233 74 233 74 ara 668 68.3
15-Bec-94 09 1382 188 348 44 135 44 135 LY 218 338 527
16-Doc-91 09 1382 174 322 4 127 41 127 41 205 ar2 040
17-Dec-91 08 1238 155 az3 &1 131 42 131 41 210 373 254
18-Dec- 84 o0s 1233 137 287 38 14 39 12 3B 19c 30 08
19-Dec- 91 [1X:] 1228 137 ' 87 35 1.8 39 1.8 38 190 340 189
20-Dec-81 1 1547 134 27 a2 93 31 23 31 150 28.0 185
21-Dec-31 13 2011 150 196 28 79 27 79 27 127 24.4 165
22-Dec-91 1 1547 139 25 32 95 a2 96 a2 155 288 158
23-Dec91 1 1547 135 238 32 04 31 94 31 15.1 28.2 145
24-Dec.81 1 1547 133 1] 31 83 31 93 31 150 273 145
25-Dec31 1.} 1238 137 287 3B 118 38 118 s 18.0 340 162
26 Dac-91 1 1547 496 811 a0 265 a4 265 ad 25 159 28
27-Dec.81 L ¥:] 1392 780 137.4 146 At 4 131 414 131 664 1183 357
28-Dec-91 L] 1392 139 28,0 35 w07 35 07 35 172 316 363 :
ZouDec.31 09 1392 137 256 35 10.5 a5 105 35 7o 32 357 i
30-Dec-91 3] 1302 138 254 34 105 A4 105 34 188 31 293
3t.Dac91 0e 1352 137 26 s 105 35 10.5 35 170 312 178
01-Jan92 1 1547 138 728 32 o4 31 94 31 151 28.2 165
02-Jan-92- 11 1702 141 217 A 89 3o 89 30 143 %7 158
03-Jan-92 11 1702 139 214 30 aa 29 - 88 29 141 264 15.1
Od-Jan-92 1.1 1702 144 22 3 90 30 90 3.0 145 271 145
35-Jan-92 1 1547 135 pri] 32 94 31 94 31 151 282 145
O6-Junwg2 -1} 1382 132 247 34 10.2 34 102 34 16.5 304 15.1
07-Jan-92 08 1238 129 271 36 113 37 13 38 18.2 azs 16.1
08-Jarng9Z 08 1238 138 289 38 118 33 . 13 as 191 342 172
09-Jsn-92 13 1238 141 95 38 2.1 3 121 38 195 7 183
10-Jun-92 11 1702 141 217 3t 89 k] LE] 30 143 w7 . 178
11 Jurngi2 07 1,083 127 326 42 15 “ 135 42 2t7 7e 187
12-Ian-52 07 1043 139 331 42 7 &4 137 42 20 380 194
13-Jan-92 12 1.867 134 18.0 28 78 28 78 28 128 9 178
14-Jan-92 08 1.238 129 271 a8 113 37 13 36 182 325 a5
15-Jan-92 13 201 13 173 26 71 24 71 24 15 21 160
16-Jan-82 18 2476 162 174 28 3] 24 69 24 11 14 13.3
17-Jan-92 1.1 1702 135 P £ 30 1] 29 86 29 138 5.9 136
18-Jan-92 1 1547 143 241 33 95 33 :3:] 33 158 294 130
19-Jan-92 1 15647 140 238 33 a7 az a7 iz 158 288 4.1
20-Jan-32 1 1547 144 743 33 a9 33 29 33 159 295 153 :
Z1-Jan-32 a9 1382 141 263 11 1048 35 0.8 35 174 ats 16.2 ;
22 Jan32 13 201 249 319 41 1.8 38 118 38 18.9 u7 165 |
23 Jana2 2 3024 168 14.6 24 57 20 57 20 82 84 154
24-Jan-92 14 2166 288 342 43 123 0 123 40 128 36.1 183
25-Jan-92 13 2om 139 183 27 T4 25 74 25 120 29 159
26-Jan-92 13 2m 144 18.9 28 77 286 77 26 123 235 133
27.Jan-52 36 - 5570 170 88 18 33 14 33 14 54 128 124
28-Janv92 33 5106 1110 554 64 154 50 154 50 247 "7 136
29-jun-52 29 4,457 2140 120.2 123 228 94 298 24 474 847 -1
30-Janv92 ar 5725 1960 875 96 214 7.0 218 7.0 350 628 28.1
3Jan-92 16 2478 1520 1545 164 407 129 407 129 65.2 182 431
01-Fepn92 14 2 166 1270 1476 157 402 128 402 12.8 645 150 53.0
02-F#n=92 13 2011 1140 1427 152 387 128 397 126 637 1135 571
03-Feb-92 12 1.857 548 748 a4 249 15 238 16 384 687 578 ;
04-Feb-92 1 1547 136 230 az 85 31 85 31 15.2 8.3 454 -
05-Feb-92 1 1547 128 217 ER] a0 30 g0 30 145 F78 | 329 ;
06-Fab-92 1 1547 121 206 30 LY} 29 L1 28 129 2061 205 :
07.Feb-92 1 1547 117 199 29 a4 28 84 28 138 r=3-] 143
08-Fed.92 ©9 1382 116 218 31 92 i 92 3t 148 78 142
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Contnuous simulation of Enurmiclaw Waste Load Allgcabions for ammonia quring the MNovember-Apn) parmit season (using Fox's proposed mixing Zons model moddficaton of the
Fischer equation.)

Dall Raumﬂl nm;m; 12100000 (fs)

EM

&8 -

10-F¢b-92 1
11-Fab-92 04
12-Feb-92 o7
13-Feb-82 I
14-Fab-32 14
15-Feb-92 13
16-Feb-92 11
17-Feb-§2 1
18-Feb82 16
19-Feb-92 15
20.Fab-92 2
21-Fab92 28
2Feab-92 19
RFab92 14
24-Fab-92 132
28-Feb-az 12
28-Fab-g2 1
27-Fab-62 1
28-Fabx92 09
29-Feb-92 09
0t-Mar-92 09
02 Mar-92 o9
03-Mar-92 1
Od- k82 1
05-Mar-32 1
Ws-Marg2 A
O7-Mar-92 93
D8-Mar-92 0s
£9-Mar-92 08
10-Mar-92 038
11-Mar-92 ar
12-Mar-52 o8
13-Mar-92 08
14 Mar92 09
15-Mar92 11
16-Mar-92 12
17-Mar-92 18
1B-Mar-g2 14
19-Mgr-92 1
20-Mar-32 1
21-Mar82 o3
22-Marg2 o7
3-Mar-92 o8
24.-Mar.g2
25-Mar-92 468
26-Mar-92 oB
27-Mar-92 69
28-Mar-92 Q7
29.-Mur-92 07
I-Mar-92 1]
3t-Mar-92 1]
01-Apr-82 07
Q2-Apr-92 1.3
O3-Apr-82 o7
O4-Apr-92 o8
05-Apr-92 o7
06-Ape-92 cB
07-Apr-92 07
O8-Apr-92 a7
03-Apr-92 12
10-Apr-92 1
11-Apr-92 t9
12-Apr-32 1
13-8pr-92 0.9
14-Apr-92 o8
15-Apr-92 09
16-Rpr-92 18
17-Apr.92 18
18-Apr-92 13
19-Apr-92 A
20-Apr.92 1.1
21-Apr-82 1
22-Ape82 1
B-Apr-92 1
24-Apr-92 08
28452 048
26-Apr-92 03
2-Apr-92 1
28-Apr92 1
29-Apr-a2 18
30-Apr-32 1.1
S

£M

1 547
1238
1083
1352
2166
2011
1702
1547
2476
23n
21.004
4023
2840
2168
2011
1857
1547
1547
1392
1392
1392
1392
1547
1547
1547
547
1292
1392
1238
t238
1.083
1228
1238
1392
1702
1.857
2478
1702
1547
1547
1238
1083
1223
1228
1233
1238
1392
1083
1083
1238
0.928
1083
1238
1083
1228
1.083
1238
1083
1083
1857
1847
1392
1547
1292
1238
1392
2785
785
201
1702
1702
1547
1547
1547

Cantinuaus Simelation
of Ammonia WLAS
Cantarine Dilon Factors
Maxdmum Alewsbie Cikaion | Pradicted at the Modng Zone Wasta Load Alocstions For | WLA Runnng
Fuctors Based on Boundary Lising the Diltion | Selected Limiting Dikton Ammonia ASSUmIng Avarzges lor
Percanteges of River Flow i Model Propased by Fox | Factor Based on Minimum of Upstraam Apnmorss (Ca) = 4-day
WAC 173-201A-100 [25% | (Fox 1995 Fischer sial Model Predcion vs 0.1 mgNAL, WLA=WRQS™DF- | Averagng
for Chrorrc, 2.5% for acuts) 1979) Percantage af River Flow CayOF-1) Period
River
Discharge
Rata # USGS Chvonic Acute Chronic
Chyonc Acute Lhyonic Acuts Chronic Aoune (mgNAY (mghtt) {mgNA )
118 Hns 31 92 31 92 ER] 149 278 143
117 193 29 a4 28 a4 28 135 %55 142
113 238 33 10.2 24 102 a3 164 298 149
1Mo 26.4 35 113 a7 113 35 183 320 158
it 09 30 89 30 a3 30 144 269 156
14 142 23 59 21 539 21 -] 2.0 147
143 18.3 28 76 Z6 76 26 123 234 138
120 186 23 78 26 78 28 126 239 122
118 21 29 B85 28 a5 23 1386 256 120
132 143 23 59 21 59 21 95 148 120
179 203 28 78 &7 79 27 127 241 121
162 141 23 55 20 55 24 9.0 18.0 1.2
17 1t6 1 45 7 45 17 13 158 96
05 89 a6 95 3.2 9.5 a2 153 285 111
242 289 38 0.7 5 10.7 35 172 N7 122
144 133 2B 77 28 17 26 123 p= X} 130
135 19.2 28 79 27 79 27 127 41 144
466 763 85 252 au 252 50 04 723 w07
511 <33 93 A 86 29 a6 435 w7 2r2
123 1 32 a7 32 a7 32 156 289 280
119 24 3t 94 3t 9.4 3 52 283 87
117 29 3t 43 31 23 31 150 F2g: 23
113 213 30 1 30 a1 30 146 213 %1
118 201 2% 85 28 85 28 136 2586 46
115 19.6 24 a3 28 83 28 134 252 "1
127 ik} a a0 0 20 a0 4.4 270 AL Y:]
135 28 32 9.4 31 9.4 3t 15.1 282 1.1
13X 243 33 10.1 33 101 33 163 301 148
130 243 aa %1 33 101 33 163 301 155
3 275 36 114 37 114 a6 124 323 165
1 25 38 114 37 14 38 18.4 249 173
130 310 40 120 42 1390 40 a8 A 185
131 275 36 114 37 14 EY) 8.4 23 190
136 285 37 118 38 118 a7 189 VE 191
134 5.1 . 34 104 34 104 34 167 30s ki N
140 216 R as 29 88 24 142 %86 170
138 196 29 80 27 80 27 129 244 15.7
151 162 15 &5 23 €5 23 10s 205 38
134 07 3a 85 29 8.5 %9 137 B8 128
132 25 3 93 k3 4.3 31 150 279 130
132 23 31 32 31 32 31 149 privg 135
131 75 36 14 37 114 36 154 ize 18.5
131 32 449 13.0 42 130 40 210 363 173
134 25 3.6 114 37 114 a8 184 29 18.1
131 275 3B 114 3t 114 a6 134 29 1499
k) | 215 316 14 37 114 36 18.4 axg 190
131 75 kE3 114 ar 114 36 184 329 124
124 %8 35 16 3§ 106 s 171 314 181
134 na 41 133 43 133 41 213 369 18.8
11 312 44 130 42 130 40 210 383 184
131 275 1é 114 37 114 3.6 1284 329 194
131 36.3 45 15.2 45 152 45 244 408 213
131 N2 49 3¢ 42 130 4.0 210 36.3 212
131 275 35 114 37 14 38 16.4 329 05
137 3zs 42 138 44 138 42 Fil) Erd 214
132 277 a7 15 ja 15 37 185 n 189
135 z2 41 133 43 133 41 215 71 200
138 289 38 1t9 g 19 3B 91 342 202
136 324 41 134 44 134 41 Fil] A4 202
i34 319 41 133 43 13 &1 213 369 209
140 199 29 81 27 a1 27 130 247 183
138 233 3z a6 32 95 32 i54 286 178
133 248 34 10.3 a4 mn3 34 168 308 16.6
134 27 32 93 31 a3 31 150 280 50
130 243 33 101 313 _ 10t 33 163 1t 15.8
130 273 kY 114 37 114 35 183 xaz 165
131 245 34 102 a4 10.2 34 16.4 20,3 165
138 134 22 54 0 54 20 88 177 14.9
192 82 27 19 24 14 24 113 Ny 137
304 38 42 138 45 138 45 22 403 148
135 23 36 29 138 259 140
150 ER| a3 31 150 279 15.8
143 a3 102 33 163 02 168
148 33 101 33 163 30.1 153
145 A3 89 a3 16.0 27 155
139 a5 107 35 172 NE 16.4
137 g kA k-] 38 19.0 320 171
136 34 105 34 169 It 173
a7 32 95 32 153 225 11
136 LR 9.5 31 12 283 148
27 3 88 i3 .
858 118 37.3
i S
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Gontinuous simuiation of Enumclaw Waste Load Allocatons for ammomia durning the November-Apni permit season (using Fox's proposed miing zone modal modification of the
Fischer aguation )

Date
01-New-92
02-New-92
03-Now-42
Od-Naw-92
05-Now-92
OB-Now-32
O7-Nen-32
08-Now.92
9 Now92
10WNow-82
11 Maw92
12-Mov-92
13-Now92
14-Now-g2
15-Now-32
16-Now-92
17-Now-92
18-Now-92
19-Now.92
20-Now-32
21-Now-32
Z2-Now-32
23-New-92
24-New-92
25-New-92
26-Now92
27-Nuw92
28-New92
29-Now-92
30-Nowg2
01.Dec.92
02-Dec-32
03.Dac- 92
04 Dec-92
05-Dec-92
06-Dac-32
O7-Dec-02
08.Dac-32
09-Dec-92
13-Dec-92
11-Dec.92
12-Dec-92
13-Dec-92
14-Dac-92
15.Dec-92
16-00c-92
17-Cac-32
18-Dwe-92
18-Dec.92
20-Dec-92
21-Deg-a2
22.D8c92
Z3Dec.42
24-Dec-92
5-Dec.92
26-Dec-92
27-Dec-92
28.Dec.92
23-Dac-92
30-Dec-92
31.Dec92
01.Jan-93
02-Janv53
03-Jan-93
04-janv53
Co-Jan-83
06-Jan-83
o7-Jan-93
08 Jan-93
09-Jan-93
10-Jan-932
11-Jan-83
12-Jan-393
13-Jan-93
14-Jan-93
15-Jan-93
16-Jan-33
17-Jan-93
18-Jarr93
19-Jarr93
20-dan-93
21.Jan-83
22-Jan-93

Effuent

Dischargs

Rate
15
12
12
12
11
13
13
22
15
t3
22
15
13
12
12
14
2
2
19
14
a2
19
15
13
12
12
15
13
1]
18
14
12
12
11
11
"
kR
12
13
21
18
16
18
2
17
16
18
14
22
2%
22
17
18
16
15
15
15
16
15
14
14
13
14
15
15
14
14
14
14
13
14
14
14
4
14
13
13
14
13
1§
12
13
17

Continuous Simulation
of Ammonia WLAs
Carurine Diution Factors .
Mmornum Alawable Dikion | Predcted at the Mibang Zone Waste L oed Afocations For {WILA Rumirg|
Factors Based on Boundary Uising e Dikort | Selectad Limifing Diklon Anwronih Assurming Avaragas for
Parcantages of Kiver Fiowin{  Modsi Proposed bty Fox | Facior Basad on Minimurm af| Upsream Ammoria (Ca) = &-day
WACG 173-2014-100(25% | (Fax 1995; Flscher etal Modal Predcion ve 0 1 mgNA, WLA=WQS'DF-| Averagng
for Chronic, 2.5% for scute) 19791 Percentage of River Fiow Ca"(CF-1) Period
Rivor
Effuant Dischargs .
Discharge  Rate ®USGS Chronic Acuts Chronic
Rale (cfn): 12100000 (cta) Chronic Aculs Creone Aots Chronle Acats (mgNA) (MgtA ) {mahin)
23 143 T 28 [¥] 24 68 24 110 214
1857 150 212 30 a5 239 85 23 138 259
1887 136 193 23 78 27 79 27 128 242
1857 147 208 30 84 25 a4 28 135 255 128
1702 138 213 30 87 29 8.7 29 140 83 135
201 139 183 27 74 25 74 25 120 prd:] 31
201t 157 05 30 82 28 82 28 132 249 12
3404 19¢ 150 24 57 20 57 20 92 1as 121
23 208 224 32 89 30 39 0 143 b F -] 122
2011 162 219 a0 84 28 a4 28 135 255 1286
- 3404 225 175 27 65 23 85 23 10.5 M5 1.9
23 338 ar4 46 130 42 130 42 209 382 148
201 186 26 3t a6 z9 86 29 138 259 147
1.857 156 20 3t 83 29 a8 24 142 2645 149
1457 1486 07 30 a4 28 a4 28 135 254 156
1702 144 n2 31 940 30 4.0 30 145 271 140
3.004 153 134 22 53 19 53 19 36 174 127
3.054 188 142 23 56 29 58 20 9.1 18.2 114
2940 182 16.5 25 G4 22 6.4 22 103 201t 106
Z 168 166 202 29 ag 27 80 7 28 M3 102
4.951 554 290 s 9.1 30 &1 30 4.7 75 "7
2.340 1300 1116 121 302 1] 302 9.6 4.5 868 s
2321 48 420 58 162 52 16.2 52 261 a7t 255
201 172 24 31 88 29 38 28 142 25 %9
1.857 157 21 a1 39 30 a9 0 143 67 253
1.857 149 it KL BS 28 85 23 137 267 71
2321 159 18t 27 72 25 12 25 116 23 134
201 53 200 29 a0 27 30 27 129 45 131
2478 139 1590 24 6.1 21 61 21 248 194 120
2788 178 170 28 66 23 66 23 106 07 123
1168 153 87 28 75 25 75 25 120 230 14
1857 141 200 23 81 2?7 81 27 131 248 114
1857 134 190 28 78 28 78 28 i26 229 121t
172 " 133 205 30 as 28 85 28 136 256 128
1702 129 199 29 43 28 83 28 133 251 132
1702 130 %1 29 83 28 83 28 134 2452 132
17892 131 22 23 a4 28 a4 28 1315 %4 135
t 857 133 189 28 78 25 78 26 125 228 132
201t i3 7% 27 72 25 12 25 118 23 128
3.249 148 122 21 49 18 49 18 15 64 114
2785 140 136 23 55 20 55 20 a9 t7e 0.2
2478 137 148 24 -1+ ] 21 80 21 87 193 95
2476 133 14.4 23 b | 21 59 21 35 189 20
0% 183 16.3 25 82 22 62 22 101 194 85
2.630 58 161 25 64 22 64 22 103 201 43
2476 140 151 24 81 22 61 22 99 195 %3
2478 137 48 24 60 21 80 21 97 193 10.0
2186 129 159 25 65 23 85 23 106 206 10.%
3.404 139 112 20 435 17 45 17 73 15.5 94
3.868 214 148 24 55 20 L] 20 90 18.0 91
3.404 158 1286 22 50 18 50 18 80 16,6 a7
2630 129 133 22 54 20 54 20 8.8 178 33
2478 133 14 4 23 59 2% 59 21 95 185 88
2476 129 140 23 se 21 58 21 23 186 89
2321 128 148 24 8.1 21 &1 21 s 194 94
2321 129 149 24 &1 22 &1 22 a8 195 96
2321 128 14.8 24 B1 21 61 21 98 194 a7
2478 128 139 23 57 20 57 20 92 1’5 9.7
23 128 14.8 24 81 21 61 21 a8 194 87
2 186 129 15.8 23 85 23 &5 23 108 206 99
2166 13t 161 25 66 23 &6 23 107 248 101
21 132 174 26 71 25 71 25 15 22 w7
2166 © 130 160 25 66 23 11 23 1086 27 109
2321 33 153 24 83 22 63 22 101 189 107
231 130 150 24 82 22 62 22 a3 186 1086
2 166 129 159 25 55 23 65 23 108 26 103
2166 134 16.5 25 &7 23 67 23 109 211 104
2168 148 179 27 72 25 72 25 118 3 w7
2166 130 160 25 66 23 6.6 23 108 07 102
201 448 6.8 68 184 80 188 8.0 02 - LX) 154
2166 502 583 68 191 61 194 6.4 307 52 2048
2166 a7 “s 54 152 49 152 8 244 4.2 0
2166 e 379 47 134 43 13.4 43 215 91 267
2166 AT8 56.3 65 184 59 8.4 59 28 532 %5
2166 529 621 71 199 54 19.9 64 20 575 289
2011 538 6.0 77 218 70 218 70 350 627 295
201% 483 510 74 200 84 200 64 3290 576 21
2166 K7y 382 47 134 43 134 43 2te 82 1
2011 210 271 kY] -193 a4 103 34 166 06 263
2321 156 i78 27 71 24 71 2.4 114 20 204
1887 170 29 33 24 31 94 31 152 a2 162
201 163 213 a0 84 28 84 28 138 258 ALY
283 136 139 23 57 24 57 29 91 183 123
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Cantinucus simutatien of Enumclaw Waste Load Allocations for ammonia duning the November-Apni parmit season (using Fox's propased mixing zene modet modification of the
Fischar squation )

Continuous Simuiation
of Ammania WLAs
Cerertne Dilon Factors
Mapmun Aknvatis Diktion | Predicted at the Mikng Zone Wasta | .oad Afocations For | WLA Running|
Faciors Based on Bourxary Using the Diktion |  Selected Limiting Ciktion Ammona Assurming Avaragas for

Perceninges of River Flowin{  Model Proposed by Fax | Factor Sasad on Minmum of| Unstream Ammania {(Ca) = 4-day

WAC 173.201A-100 {25% | (Fox 1995; Fischer atal. Model Pradction vs T 1 mgAL, WLASWQS'CF-|  Averagng

for Chronie, 2.5% for acute) 1979} Pertentags of River Flow ca’{DF-f) Pariod

River
EMuet  EMusnt  Olschargs
Discharge Discharge Rale 3t USGS Chronic Acsm Chyonle
Date Rete [mod)  Rate (sfy): 12100000 (cfs} Chronic Acute Chronic Acuta Chronic At {mgA } (moNA) | (Mg} |

23-Jan-a3 15 232% 134 154 24 B3 22 &3 22 102 2090 12.4
24-1sn-33 25 3868 43 10.2 19 4.1 18 41 18 &8 145 99
25-Jan93 34 5.260 2020 87.0 106 241 7 %1 17 w7 692 162
26-Jan-83 3 4 542 2680 14583 4 343 109 343 109 549 989 276
27-Jan93 2 3.094 1420 1157 12.5 308 38 308 a8 494 BR3 374
28-Jen-33 18 2785 490 Bog 9Q 216 75 236 75 318 &77 452
25-1an-93 16 2476 ca 1z 81 218 T0 219 70 359 629 “3
30-Jan-93 18 2476 588 €04 69 180 81 19.0 g1 0s 549 38z
H-lear33 15 2321 539 581 88 49 61 189 61 303 546 34
O0t-Feb-93 15 2321 428 5386 63 175 56 175 5.6 2 1] 50.5 3o
02-Feb-53 14 2.166 427 503 59 16.8 54 16.3 54 270 437 20
03-Feb-93 14 2166 382 462 55 157 ER 157 51 252 456 216
04-Fob-93 14 2186 EYa| 438 53 150 43 15.0 48 241 3.7 6.1
05 Fab-93 14 2168 310 437 53 15.0 48 15.0 . 48 241 438 1
08-Feb-93 14 2186 87 £3.4 52 149 43 149 48 239 433 243
O7.Feb-93 14 2166 41 483 37 163 82 163 52 261 2 246
C8-Feb-33 14 2186 &06 749 80 2 71 22 71 357 840 275
09-Feb-93 HE ] 2 166 120 1303 138 6.4 k3N 364 15 583 104.0 360
10-Fab-93 14 2166 11 1291 348 364 115 36t 1156 579 1033 4.5
11-Feb-33 15 23 a6 117.3 126 3349 105 30 105 829 344 512
12 Feb-33 14 2.166 319 107.1 1.6 aia 99 310 a9 438 8393 547
13Feb-93 t4 2166 27 326 42 s a9 118 a9 19.0 ECF ] 449
14.Fab-93 14 2166 132 182 25 67 23 67 23 07 203 R
15-Feb-93 14 2 168 AER] 181 25 6.6 23 85 23 10.7 203 25
16-Fab-93 14 2 166 122 53 25 65 23 85 23 108 206 127
17-Fe-93 14 2166 132 164 5 &7 23 57 23 108 219 107
18-Feb-33 14 2186 136 16.7 26 68 24 [:%.} 24 10 213 108
19-Feb-93 13 2011 141 185 28 75 26 75 26 121 232 111
20-Fab-93 14 2186 138 169 28 89 24 L3 24 111 21% 113
2-Feb-93 13 201t 13 172 28 71 24 Tt 24 115 21 114
2. Feb-83 12 1.857 13 1886 28 17 28 77 28 124 236 113
23-Feb- 33 t2 1.857 133 8¢ 28 T8 26 78 26 125 238 113
24-Fab-93 13 2041 133 175 27 72 25 72 25 116 23 120
25-Fab-93 t4 2,166 133 164 25 87 23 67 23 108 210 118
26-Feb-93 13 2011 137 184 27 74 25 74 25 118 27 "7
27-Fab-93 13 2011 134 177 27 72 25 7.2 25 117 24 15
WFeb93 14 2166 138 163 26 &9 24 58 24 11 215 114
O1-Mar-93 13 201t 135 178 27 73 25 73 25 117 s 116
02-Mar-33 14 2.166 131 181 25 &5 23 86 23 107 208 13
03-Mar-93 14 2166 140 17.2 25 70 24 70 24 12 217 "2
O4-Mur-93 15 2321 134 1534 24 83 22 B3 22 102 200 1o
25-Mar-93 14 2166 129 . 139 25 85 23 65 23 10.6 208 197
D6-Mar-93 14 2166 133 164 25 67 23 87 23 108 214 107 :
O7-Mwr-33 13 2011 127 188 26 8% 24 89 24 Hn2 216 107 =
08-MarS3 14 2166 1213 14 25 87 23 67 23 1048 210 108
09-Mar-23 14 2168 m 161 2% 13 23 648 23 107 208 108
10-Mar.93 13 2911 1”8 169 4] 70 24 TQ 24 13 217 110
11-Mar93 13 201 18 69 28 70 24 70 24 113 M7 110
12-Mar-93 13 2014 130 17.2 28 71 24 71 24 114 213 112
13-Mar-593 12 1857 129 184 27 76 28 78 28 122 33 15
14-Mar-93 t6 2476 142 153 24 6.2 22 82 22 10.0 197 112
15-Mar93 15 23 7ie 839 a3 281 80 31 an 40.3 722 185
16-Mar-53 07 1083 394 919 101 3.4 1049 4 100 04 899 282
17.Mar-93 13 2011 - 172 2.4 31 -¥:] 29 8.8 29 142 265 287
T8-Mar-93 a8 1238 155 323 4t 131 42 131 41 210 73 3ts
19-Mar-33 07 1083 137 26 42 135 44 135 42 217 ars 7648
20-Mtar 93 . o7 1043 128 - 305 40 128 42 128 40 208 %7 194
21-Mar-93 16 2478 127 133 23 57 20 57 20 a9z 184 1a1
Z2-Mar83 23 4.457 232 139 23 5.1 19 5.t t9 83 170 149
23 Mar-93 25 3888 2190 1425 152 50 111 350 111 560 99 225
24-Mar-93 15 23 1450 ’ 1572 16.6 418 3.2 418 132 6740 1193 351
26-Mar93 11 1702 518 774 X 248 739 243 74 40.0 716 428
26-Mar-93 1 1.547 158 26.7 kY] w7 35 07 35 172 n7 450
27.-Mar-93 a6 0328 137 378 47 157 5t 157 47 253 422 374
28-Mar-93 a7 1083 140 a3 42 137 A4 137 42 21 382 261 H
29-Mar-33 086 0.928 132 365 48 153 49 153 45 245 - 411 23 -
30-Mar-33 07 1083 134 g 41 133 43 133 41 213 3685 -233 :
3t-Mara3 a7 1083 129 308 40 12% 42 128 40 27 59 22
01-Apr-93 [13:] 1392 136 254 38 105 34 105 34 169 31 08
J2-Apr-83 1 1547 137 2214 32 95 32 35 32 153 n5 185
A3-Apraa 15 2321 b -] 178 27 71 24 71 24 14 210 16.%
Od-Apr-93 1 t 547 141 238 a3 97 32 7 32 157 29t 143
05-Apr-93 03 1238 130 273 16 114 37 1t4 38 183 27 152
06-Apr93 09 1392 133 243 kX 103 34 103 34 168 30a 155
OF-Apr-g3 28 178 130 273 38 114 37 114 36 183 327 172
08-Apr-93 13 2011 136 179 27 73 25 T3 25 118 286 . 162
09-Apr-93 6 2476 244 38 i3 34 a1 84 31 152 =3 1585
10-Apr-93 3 20m 160 %09 30 83 28 a3 28 134 252 147
11.Apr-93 13 2e11 153 200 29 80 27 aq 27 129 s 3
12-Apr-a3 1 1547 148 24.4 33 a9 33 99 33 160 27 4.4 H
13-A-93 03 1392 138 254 34 195 kX ] 165 a4 169 EL R 148 T
14-Apr-93 a7 1083 130 310 40 13.0 42 1349 40 208 3814 187
15-Apr-93 a? 1083 132 315 40 131 43 13.1 40 211 3ES 18.7
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Continuaus simuiation of Epymciaw Waste Load Aliceations far ammonia duning the Movember-Apr germit seasen {Using mes proposed miaung zone mods] modification of the

Fischer aquation }
Continvaus Simukation
of Ammonla WLAs
Cartarine DAon Factors -
Maximum Algwebls Dduiion | Pradicied al e Midng Zore Wﬂﬂe Load Alocanam For {WEA Runming}
Factors Based on Boundery Limng e Difon | Selectea Limiting Diktion f Avarages for

Porcentages of River Flowin|  Model Propasad by Fex | Factor Based on Mini of Agramor lCli— ety

WAC 173-201A-100 {25% (Fox 1995, Fischar atal. Model Pradcton vs O 1 MgNA, WEAIWQS'DF-]  Aversging

for Chrone, 2.5% for acute) 1978} Fercentane of River Fiow Ca{DF-1) Fenod

River
EM EfMuent Discharge
Discharge  fale M USGS Chroric Actite Chronic
Date MI Rats {cfe): 12100000 (cf4) Cheonic Acute Clveaic Acgs | Chronic Acute [mgia) (oA ) (MO

16-Apr-g3 1702 1070 1588.2 18.7 M8 141 446 14.1 Ty 1274 328
17-Apr-93 1,1 1792 164 251 34 100 i3 10.0 33 181 297 324
18-Apr-a3 1 1547 126 30 3.2 95 31 25 3t 152 283 . 310
19-Apr-33 oa 1238 135 233 37 117 ia 17 a7 134 36 304
20-2pr-93 07 1083 129 08 40 129 42 129 40 07 359 177
21-Ape 33 a8 123 130 23 36 114 a7 114 38 183 27 18.3
2Z-Apr-93 08 1238 131 275 38 114 37 14 a8 184 29 18.0
23-Apr-93 08 1238 13 275 s 1A a7 114 EL-) 184 323 189
Z4-Apr-93 09 1392 139 20 35 07 35 107 3% 172 e 130
25-Apw 93 11 1702 42 219 31 a9 a0 838 a0 144 %5 171
26-Apr-33 14 2166 143 175 27 7 24 T 24 114 220 153
2Thpr33 12 1857 15t 213 30 1) 29 8B 29 138 260 14.2
28-Apr-93 1 1.547 13 nz 3 92 31 92 at Ha 78 138
28-Apr-93 13 2011 53 2006 29 an 27 80 27 129 245 13.2

12 193

1.857

03-Dwc-93 14 2158 13§ 23 §4 185

04 Dac-93 13 2en 129 24 70 18.4

05-Cec-93 12 1857 13 28 77 187 i
06-Dec-93 12 1,857 133 28 78 138 3
07-Dec-83 13 201 130 24 71 1189

08-Dec 93 14 2166 130 23 6B 1"?

09-Dec-33 13 zo1 131 24 74 e

10-Dec-93 13 2011 140 25 78 114

11-Dac-33 13 201 137 25 74 15

12-Dec.93 14 2168 132 23 87 15

13-Dec-83 13 201t 132 25 71 116

14-Dac-93 12 1857 122 | 26 17 "7

15-Dec.93 12 1487 130 18.5 28 26 76 118

16-Dee-33 12 1857 129 184 27 26 76 121

17.Dec-53 11 1.702 129 19.9 29 28 83 12.6 ]
18-Dec-83 11 1702 129 139 29 28 83 128 H
19-Dec-23 11 t 702 131 202 29 28 a4 131
20-Dec-93 11 1702 s 218 39 28 a8 118

21-Dec-33 11 1702 139 214 30 29 88 134 H
22.Dec-33 06 0928 134 ary 45 590 155 187

23-Dec-33 07 1082 137 1] 42 44 135 187

24-Dec-33 07 1.083 141 35 43 138 45 138 n7

25-Dac-93 oS 0.928 14 ar 46 155 50 155 234

26-Dec-93 07 1083 132 s 4.0 131 43 131 s

27-Dac-23 07 1083 133 n7 4t 132 43 132 23

28-Dec-53 26 0928 135 374 46 155 50 155 230

26-Dec-93 06 0928 138 e 47 156 50 155 231

30-Dec-33 1 1547 134 27 32 a3 3t 93 il

31-Dec93 13 201 141 185 238 15 26 75 183

01-Jan-94 12 1.857 176 %7 34 a7 32 97 170

02.Jan-94 15 2321 155 177 27 71 24 71 135 B
03-Jan-94 18 2476 153 185 25 66 22 66 124 :
04 Jan-34 18 2540 182 165 25 g4 22 84 120 H
D5-Jan-54 18 2785 86 S o2 3 az 28 82 114

DE-.Jan-84 14 2166 145 177 27 72 2% 12 114
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Contnucus simulabian of Engmelaw YWaste Load Allocations for ammonta duang the November-April permit seasan {using Fox s propesad mixing zene mocet modification of the

G7-Jan-S4
Q8-Jan-94
09Jan-94
10-Jar-94
1ilon-34
12-Jan-94
13-lan-54
14-Jar-54

17-Jan-94

Fischer aquation.}
Continuous Simulation
of Ammonia WLAs
-+ | Centarine Diktion Factors -
Muxsmurn Alwable Diksion | Pradiciad at he Miang Zone Wasts L.oad Alccafions For | WILA Ruming
Faciors Baseaon Boungety Using the Diuvion | Selectad Linvting Dikrtion Ammonia Assuring Avarages for
Perconages of River Fiowinj  Model Proposed by Fax | Factor Basad on off Upsi A iCa)= d-day
WAGC 1732014100 (25% | (Fox 1995 Fischer etal, Maded Prediction vs Q 1mghlA.. WLAAWQS'DF- | Avaraging
for Chronic, 2.9% for seute) 1978) Percentage of River Flaw CaMOF-1) Panod
River X
Effuert  ZMuant  Oischame )
Dischargs Discharge Rate ¢l USGS Chronic Acts Clvonic
Date  Rats (mqd] Rt (chy): 12100000 (cfa} Chronic Aass Chronic Actte Chionic Angs | (mohd) {mgiut) 1 {mgNA} |
18 2476 140 5.4 24 6.t 22 6.1 22 33 195 1.2
18 2232¢ 146 167 28 87 23 87 23 109 211 t1.4
14 2166 142 174 28 10 24 70 24 14 219 108
i8 2785 148 144 23 587 20 57 20 9.1 183 103
18 2321 166 1838 28 74 25 74 25 120 29 108
18 2785 01 140 28 7.2 25 7.2 25 "7 24 110
16 2476 517 532 62 171 55 17 1 55 275 496 154
13 23N 418 469 55 15.4 © 50 154 50 248 “s 190
13 2011 152 1939 9 80 27 ag 27 128 a4 192
13 2011 128 174 27 73 25 73 25 uz 25 192
13 201¢ 139 182 27 74 25 74 25 120 29 154
12 14487 134 1] 28 78 2B 78 28 1286 239 123
12 1.857 134 150 28 T8 26 78 25 128 239 122
i1 1702 133 205 30 a8 29 85 23 38 %9 128
12 14857 131 18.6 28 7T 26 77 26 124 psX} 129
15 23 138 %7 25 B4 22 G4 22 10.3 201 123
17 2830 140 143 23 33’ 21 48 21 93 1.6 115
17 2630 137 140 23 57 20 57 20 42 184 0.3
16 2476 144 152 24 €2 22 6.2 22 10.0 196 a7
14 2188 138 16.9 26 [:3:] Z4 85 24 111 215 99
14 2 186 1 165 25 &7 23 67 23 129 211 03
t2 1867 138 1.7 29 AD 27 8.0 27 130 245 112
12 1.887 135 192 23 79 27 79 27 127 4.1 19
12 1.857 138 19.2 28 79 27 1% 27 127 241 123
12 1.887 135 192 28 1% 27 79 27 127 241 128
12 1857 137 154 23 3.0 27 80 27 128 243 127
1 1702 132 04 23 a4 28 84 23 136 %5 129
f1 1702 138 210 g 3.6 29 88 29 132 %0 132
11 1702 134 207 30 . 85 29 85 28 13.7 5.8 1as
1.1 1702 136 210 30 86 29 86 29 1’9 ®%06 13.8
1 1547 135 23 32 34 a1 94 a1 151 82 14.2
11 1702 135 048 o X 29 88 28 138 259 141
11 1702 137 211 30 ay 29 87 29 140 262 142
11 1702 140 218 ER as 28 88 29 14.2 2486 143
11 1702 135 208 30 46 29 88 22 138 29 138
1 1547 134 27 32 43 R 93 at 150 28.0 142
11 f702 132 204 29 84 28 B4 28 138 55 141
13 2a1 prg 189 27 T4 25 74 25 119 =7 136
12 1.857 134 130 23 78 26 78 28 126 239 133
13 201t 138 182 27 74 25 74 25 e =48 125
13 2011 138 1738 27 13 25 73 25 1.7 28 126
22 2404 151 121 21 48 13 48 18 748 18.2 110
18 2476 143 15.4 24 82 22 62 22 10.1 185 104
14 2168 145 177 7 72 25 72 25 116 22 103
13 20m 132 175 27 72 25 72 25 ne 23 10.2
14 2168 137 168 26 (%] 24 88 24 1.1 214 1M1t
1.7 2630 135 =3} 23 5.6 20 56 20 21 182 108
2 anad 15% 132 22 52 19 52 13 as 173 101
23 3.550 130 104 19 41 18 41 18 87 146 as
2 3.094 137 1214 21 49 18 43 18 79 164 8.0
3 4642 148 30 18 i6 15 38 15 58 134 72
21 3248 144 121 2t 48 18 48 18 74 B3 71
18 2785 176 83 25 64 22 64 22 103 201 BQ
16 2478 263 %8 36 97 32 97 Y 157 21 . 99
28 4023 33 8 32 78 28 78 28 128 29 118
34 $.280 1480 713 ac 158 80 p1.E-] 6.0 02 54.3 72
28 4023 1250 787 LY 214 83 A4 &8 M4 57 232
13 2840 563 433 8 155 50 15.5 50 A% 159 255
17 2830 183 134 27 71 24 71 24 113 21 252
15 23 146 167 26 87 23 67 23 ns 211 04
14 2.166 151 13.4 27 T4 25 T4 25 13 na 14.8
14 21856 146 19 27 72 25 72 25 18 .23 185
15 23 150 172 26 69 24 69 24 i 214 14
14 2186 149 182 27 73 25 73 25 118 28 16
13 2011 148 130 28 77 28 17 28 124 23.6 "7
13 20m $52 199 29 80 .27 490 27 129 24.4 120
14 2 166 143 115 27 7 24 i1 24 14 29 121
i3 201t 146 191 28 77 28 77 28 125 27 123
15 2321 148 166 25 87 23 67 23 108 210 119
19 2540 149 137 23 55 29 85 20 X 174 109
24 R ¥ak] 172 128 22 9 \E- 439 18 13 154 10.0
17 2.630 142 152 24 81 21 g1 21 98 154 93
4 3.084 53 13.4 22 53 19 53 13 a6 174 as
21 3249 156 13.0 22 51 15 81 19 83 170 88
19 2940 148 3.8 . 23 54 20 3.4 A %] 1wt L1}
17 2630 145 48 24 58 21 59 23 9.6 190 88
15 2321 s 1.7 ril 67 23 67 23 0o 2t % 94
14 2 166 143 175 27 T 24 71 24 114 20 102
13 2411 144 148 28 77 26 77 26 123 235 111
13 2011 150 195 29 79 27 9 27 127 241 t18
14 2 186 150 183 7 73 25 73 25 s 27 121
11 1702 157 24.1 33 96 32 95 32 155 288 131
11 1702 142 219 31 a3 ag 89 34 144 648 138
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Continuous sirulation of Enumclaw Waste Load Adlgcahons for ammoma dunng the Novembar-April permit season (using Fox's proposed miang zone madel medification of the
Fischer aguabion } .

Continuaus Simulation
of Ammonia WlAs
Canterine Diktien Faciors . -
Muximum Ajowsble Diitton | Prediclad at te Mixing Zone Waste Load Alocations For [ WLA Runring]
Fuctors Basad on Boundary Using the Dikdion | . Selected Limving Dition A A ‘] Averages for
Parcantages of River Flow inf  Maodel Propesed by Fox | Factor 8ased on Minimum of | Upstream Ammonia (Ca) = 4+-day
WAG 173-201A-100 (35% | (Fox 1995 Flschor el il " Modeal Predicion vs 0.1 mgNA, WLASWOQSTF: | Averagng
for Chronic, 2.5% for scute) 1979) Parcontage of River Flow Ca*{DF-1) Pertod
River
Effuent et Dischare )
Discharge Discherge Rate % LSGS °
Date Rute (e} _ Rate {efs): 12100000 (cf) Chrome Aarte Chionic Acute Chwonic Azt {inghA ) (mgha)
It-Mar-34 1.1 1,702 142 219 3t as aa a9 3.0 14.4 268 49
01-Ape-34 11 1702 147 26 32 9.2 30 92 X1} 147 275 147
02-Apr-84 1 1547 149 251 34 10.2 33 10.2 33 163 302 149
03-Apr-54 11 1702 1“7 26 32 92 0 42 ao "7 225 150
04-Apr-04 11 1702 43 20 31 1] a0 9.0 30 144 Frd] %1
O5-Apr.S4 12 1457 147 208 30 a4 28 8.4 28 135 255 148
06-Apr94 15 2321 151 173 26 88 24 :3:] 24 112 218 138
G7-Apw.94 15 23R 144 16.5 26 87 23 87 23 108 09 125
Q8-Apr-94 149 2340 185 1590 24 59 21 59 21 25 e 112
0S-Apr-94. 15 2321 157 179 27 71 24 i1 24 s o224 10.7
10-Apr.84 14 2 1668 162 197 29 78 26 78 28 128 239 i1t
11-Apr-84 14 2166 143 175 21 71 24 71 24 114 o 113
12.Apr84 ir 2830 160 . 16.2 25 5.4 22 54 22 103 02 115
13-Apr-34 15 z329 145 16.6 28 87 23 87 23 1048 210 3
14-Apr-84 14 2168 41 173 28 70 24 70 24 13 218 110
15-Apr-S4 13 2011 145 190 28 77 28 77 2B 124 28 "2
16-Apr-84 13 2011 153 200 23 an 27 &0 27 123 45 9
17-Apr.94 12 1857 185 2t8 at BB 29 88 24 14t 85 127
18-Ape04 13 2am 152 138 23 8.0 27 8.0 27 123 244 t3.1
13-Apr.94 i2 1887 185 273 38 105 35 10.5 3% %68 312 t42
20-fpr.94 13 201 205 255 s 101 i3 10.1 33 163 30.1 150
21-Ppr-94 18 2476 236 248 34 3.2 31 22 31 143 276 1532
22-Apr-34 14 2166 223 267 38 10.0 33 10:0 33 182 299 180
23-Apr-94 13 201 185 249 33 33 KR a3 3.1 150 79 156
24-Apr-34. 13 201 g5 50.1 55 17.0 55 170 55 273 492 183
25.Apr.04 12 1857 368 50.7 6.0 174 £ 174 56 280 504 26
25-Apr-G4 12 1.887 368 5086 60 174 ’
27.Ape.94 11 1702 367 . 549 54 129
1.857 ri] G20 61 178
2011t 381 424 57 165
L0 T . NN .. = .. "0 _
”ﬁﬁﬁ}ﬁzﬁ £ ‘?ﬁx‘&‘ﬁg m@%%mﬁww 3
2476 170 {793 18.9 46.0
2476 1040 106.0 115 300
2540 17¢ 155 4 8.0
2476 149 152 24 62
2476 149 15.1 24 a1
2321 136 157 25 &4
2321 133 153 24 B3
2476 132 143 23 59
L2321 128 148 24 81
2321 129 149 24 81
1457 128 182 27 75
2186 127 157 25 65
23N 125 149 24 81
2630 131 3% 22 5.5
2404 142 114 20 46
2785 132 128 22 52
2478 136 1“7 24 50
3.094 144 128 22 51
3.084 180 15.5 25 60
2630 142 145 23 53
2630 13 138 23 56
2630 133 136 23 1]
2321 130 150 24 82
3404 136 11.0 20 44
4021 140 a7 19 19
J.249 136 15 ] 46
2785 137 133 22 54
4023 152 104 19 41
6362 1580 541 &7 151
5415 1800 B4.1 93 214
4332 2279 1320 14.1 321
3.094 2030 165.0 174 411 .
278% 1740 157.2 186 403 128 403 2.8 46 1152 541
2476 918 937 10.3 212 a6 72 8.6 435 778 564
2630 i) 250 34 82 30 92 a0 148 75 472
23 296 329 42 "y 33 "7 38 189 46 354
2478 189 201 25 77 26 77 26 125 237 224
2476 173 185 27 12 25 72 25 tHe 23 1“4
2478 154 168 28 1.8 23 65 23 10.6 07 134
2476 148 159 25 54 22 B4 22 103 202 13
23 14§ 167 26 67 23 67 23 10.9 214 104
2321 140 181 25 [-£] 23 65 23 1.5 205 10.6
; 2321 138 157 28 84 22 64 22 10.3 201 105
T 2476 126 147 24 €0 21 80 21 a7 8.2 10.3
3404 155 124 21 43 18 49 18 19 184 286
3 AgA 259 17 27 64 22 6.4 22 1G4 202 36
3084 285 24 3.1 8.1 27 at 27 131 247 103
3084 22 189 28 T1 4 71 24 14 213 ier
6 808 392 154 24 51 19 51 19 33 170 104
21.Dec-34 28 4332 384 232 3z 78 26 78 26 126 . B39 "3
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Centinuous simulation of Enumciaw Wasts Load Allocations for ammonia dusing the Novembar-April pesmit season {:

using Fox's proposad mixing Zone madei modification of the

Fischer equation.)
Continuous Simulatdon
of Ammonia WLAS
Cantesine Dikiion Factors
Maimum Alcwanie Dilition | Preditag a1 the Mixing Zona ‘Waste Load Alocations For | WLA Running
Factors Based an Boundary Lising the Dilution | Salected Limiting Dislon Aremonis Assuming Avwrages lor
Percontnges of River Flowin]  Model Froposed by Fox | Facior Besed on Minkrum of Upsiresm Ammornis (Ca) = -day
WAG 173-201A-100 (25% | (Fox 1995 Fischeret sl Madel Pradichon vy 0.1 mghA, WLATWOS™OF | Averaging
for Chronic. 2.5% for aoutay . 1979} Farcantnge of River Flow Ca'DF-1) Pariog
R River
Effivert  Emusne  Discharge
Discharge Discharge  Rate a1 USGS Chronie Asuts Chyonic
Date  Rata(mad) Rate (cfs): 12300000 (cf3) _Chronic s Chronic Acss Chronic Acutn {mghL) fogL} | (mgNA) |
22-Dac-34 22 3.404 262 0.2 293 73 25 73 25 1.8 =8 1.Q
23-Dnc-94 19 2940 233 Co2t2 0 748 27 78 27 126 240 113 ;
24-Dec-54 17 2630 216 215 31 81 27 81 27 13.0 247 125 ;
25-Dec-04 21 3249 191 157 25 6.0 21 50 21 ar 192 - 18 i
26-Dec-54 47 7272 409 15.1 24 50 18 - 50 18 a1 188 109
27.Dec-34 7 5725 1840 814 40 208 . 66 206 6.6 330 593 160
28.Dac-94 25 3.854 4470 239 ¢ 29 620 19.6 628 198 993 176.8 k18]
29-Dec-94 21 3249 4280 3303 33§ 713 26 713 226 1142 2032 836
30-Dec.54 18 2785 3870 74 386 783 48 783 248 1253 22390 830
31-Dec-54 £7 2630 610 s 1 353 758 LX) 76.8 243 1229 21848 1154
-5 tE 2476 2180 22912 230 54.4 172 S44 172 ars 1551 1124
82.Jan-85 17 2630 1240 1189 128 25 m3 s 0.3 521 a1 5.3
03-jan-95 16 2478 1430 1151 124 3z 10.2 321 10.2 514 9138 8.4
04 Jan-95 18 2476 1040 106.0 115 300 25 00 95 48.1 859 587
S-Jan6b 18 2476 170 1182 128 330 0.5 0 105 529 944 1A
6-Jan-56 15 3 1120 1292 138 "7 113 a7 113 512 1019 324
A7-Jan-g% t5 i ral 1130 1227 13.2 342 109 342 109 548 972 5.2
0&-Jan-845 t5 2321 1100 1135 12.8 35 .8 35 10.6 537 953 546
25-Jan-95 16 2478 80G . a3 g1 243 77 243 77 3940 594 512
10-Jan-95 18 2785 456 418 L 133 45 134 45 n2 0.3 424
11-tan-65 16 2478 412 427 52 143 48 1“3 48 2290 a3 s
12.Jan-35 17 2630 411 01 49 134 44 134 44 218 83 %5
13-Jan-35 ta 2785 85 356 4% 121 39 121 39 194 L] 26
14-Jan-95 17 2630 352 45 43 114 s 15 a9 191 Ba 08
15-Jan-35 19 2340 390 342 43 116 38 1186 38 8e 31 197
16-Jan- 95 ta 2340 414 382 45 129 39 121 39 195 356 192
17.Jan95 19 2940 376 3249 42 "z a7 1.2 37 181 332 148
18-Jan36 2 A094 344 a8 38 93 32 a9 32 1860 287 14.0
18-Ian-35 18 2785 25z 238 13 X 29 ae - 28 138 26.1 168
20-Jan85 17 2630 1654 165 26 85 23 6.5 23 0.5 205 148
21-Jan-95 18 2476 137 148 24 &0 21 &Q 21 a7 193 126
22-larv35 t5 2321 138 1549 25 64 22 &4 22 104 2023 112
23-Jan-05 15 232 129 16.Q 25 85 23 85 23 105 204 103
24-Jarv9% 14 2 166 137 16.8 26 6.8 24 58 24 114 214 104
28-Jun05 14 2 168 138 6.2 28 &3 24 68 24 1.t 218 108
26-Jan-96 14 2168 141 173 28 70 24 70 24 113 213 119
27Jan85 14 2 168 139 170 28 59 24 88 24 112 216 112
28-Jan-95 17 2630 142 145 23 38 Fal 58 21 24 18.8 108
26-Jan-35 19 2940 169 15.4 24 60 21 6.0 21 97 1a2 104
30-Jan-3%5 24 3N 197 143 23 5.4 20 5.4 20 a7z 177 88
A1-Jan-95 23 4332 935 55.0 6.4 158 4.1 5.8 5% - 5.4 458 133
01-Fab-95 3 #4642 1700 92.6 102 e 76 238 76 382 €83 205
02-Feb-95 22 3.404 1670 1383 147 350 141 350 191 LA 100.0 a2t
C3-Fab-95 19 2840 1350 1583 167 401 127 40.1 2.7 B4.3 1147 460 : :
G4-Fob-95% 17 2830 1740 168.4 175 427 135 a7 135 884 1219 587 s
05-Fab-95 17 2830 1480 1493 158 =1 124 391 124 2.7 117 629
06-Fob-95 18 2476 1270 1202 138 382 112 82 "2 585 100.7 830
07 Feb-95 15 2476 991 1011 11.0 289 92 289 92 463 827 585
Of-Feb-95 15 2321 463 50.9 850 16.7 54 16.7 54 289 445 431
08-Feb-25 15 231 173 196 28 77 28 77 26 124 26 355
10-Fab-35 14 2.166 150 195 248 17 26 77 26 125 27 245
1. Fetr95 i9 2940 17¢ 15.5 24 60 21 8.0 21 9.7 193 154
12.Feb-95 16 2476 156 16.8 26 87 23 67 23 108 208 13
13-Fab-56 17 2830 148 51 24 50 21 60 21 97 193 307
14-Fab-95 i8 2476 142 153 24 62 22 6.2 22 10.0 197 01
15-Fab-65 16 2476 143 154 24 62 22 82 22 10.1 19.8 10.1
16-Fob-95 17 2630 133 14.1 23 57 20 57 20 92 185 3.1
17-Feb-95 21 3243 160 133 ' 22 52 19 52 t9 84 173 94
18-Fab-95 33 5106 192 104 13 g 16 39 18 64 142 a5 :
10-Feb-95 43 6.853 1918 728 82 182 58 18.2 58 223 527 134 i
20-Feb-95 37 57258 2420 106.7 1146 %58 82 258 82 a1 735 213
21-Feb-35 28 4023 23860 1477 157 357 113 7 "3 572 1020 35
22.Feb-35 21 d249 290 1172 188 431 137 431 137 9.1 1231 432
23-Feb-95 18 2540 2200 1881 97 461 146 481 148 738 1117 80.3
24.Feb-35 15 2940 2100 17956 139 M 149 A4 4 141 Nz 1269 &79
25-Feb-95 13 2785 1960 1769 186 4 141 “us 141 71 1267 73
26-Fab-95 18 2476 1750 1777 187 4456 144 456 14.4 730 130.1 723
27-Fob-35 16 2476 1030 1C5.0 11.4 23 95 23 9.5 477 853 658
28-Fab-35 15 231 bz 330 a2 118 aa 118 38 i8.9 s 527 H
01-Mar-95° 15 23 179 203 28 78 27 79 27 127 24.1 3a.1
12-Mar-95 15 23 194 2t9 3t B.4 28 8.4 28 135 85 232 -
03-Mar-85 14 2166 175 212 30 83 28 83 28 134 252 146 E
Od-Mar-95 15 23n 174 187 29 77 28 17 26 124 b ) 120
05-Mar-95 15 23n 181 205 29 a0 27 1] 27 128 243 120
06-Mar-g5 14 2166 765 89.3 98 268 85 268 85 430 768 204
O7-Mar-3 14 2168 1450 1684 17.7 4.3 142 448 14.2 7 127.8 50
OB-Mar-95 18 2785 575 528 62 166 53 168 83 6.7 431 a3s
05-Mar-95 25 3868 185 135 23 52 i8 52 18 a3 171 TR )
10-Mar-95 272 3404 194 152 24 58 21 53 21 94 187 -1}
11-Mar-95 286 4023 199 134 22 50 19 50 19 82 168 13
12.Mar-95 23 3558 7 169 26 63 2 63 22 10.1 198 90 <
13-Mar-95 241 3249 200 184 25 82 22 82 - 22 100 197 9.4
t4-Mar-95 2 2094 183 6.2 23 82 22 82 22 0.0 197 98
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Gontinuoys simylation of Enumclaw Waste Load Allocatians for ammonia dunng the Novembsar-Apri perma season (using Fox's propesed mixing zore model modification of the

Fischer equaton )
Continuous Simuiation
Conterine Diktion Factrs -
Maxemum Alcwsbie Dikion | Predcted al he Mixing Zone Waste Load aSocatons For
Factors Based on Boundery Using tha Diltion | Selected Limitng Dildon _Ammons Assuming Averages for
Perconiages of River Flowin[  Model Piopesec by Fax | Factor Basad on ol Upsream A is {Ca)= d-day
WAC 173.201A-100{25% | (Fox 1995; Fischer elal Modal Predcfon vs 0.1 mghiL, WLASWQS™CF. | Averagng
for Chronic. 2.5% for aane) 1979) Percentage of River Flow ca{DF-1) Poriod |
River
Efuerdt  Emuent  Discharge
Discharge Dischame Rate 2 USGS . Chronic Aoue Chronic
Dajs - Rals Rate (cfs): 12100000 {cfx | __Chronic Acute Chronic Acts Chronc Acute (ghiA ) [mghA.) N
15-Mar-95 138 2,940 184 8.6 6 6.4 22 [X) 22 104 02 101
18-Meor-95 18 2785 182 173 28 [ 23 87 23 1048 210 103
17-Mar-95 17 2830 858 8286 §2 242 17 242 ?7 388 6935 175
18-Mar-95 21 3.249 1796 1287 48 s 1.2 6.7 1011 292
15-Mar-35 19 2840 1190 1922 1t 82 20 . 452 807 g
20-Mar-95 18 2476 241 253 34 a4 31 151 281 ns
21 Mar-35 17 2630 180 181 27 18 24 113 213 21
2-Mur-9%5 17 2830 300 r 25 39 05 34 16.9 a1 3]
23-Mer-95 19 2940 1140 1] 107 272 B7 436 780 27
24-Mar-85 186 2476 176 98 28 73 25 1148 3 203
25-Mar-08 15 231 160 142 27 T2 25 17 24 210
26 Mar-05 8 2478 156 t6.8 26 6.7 23 o8 09 185
27-Mar-95 186 2476 154 16.6. 26 66 23 108 27 "2
28-Mar-85 18 2476 153 16.5 25 6.6 23 106 206 109
29-Mar85 15 231 159 172 26 69 24 1M 214 103
30-Mar-95 148 2476 1581 162 25 65 23 105 205 107
31-Mur-95 15 231 152 17 4 25 89 24 112 216 168
Q1-Apr9f 16 2478 152 165 25 6& 22 106 Pkt 168
02-Apr-95 17 2530 148 152 24 81 21 98 194 105
G3-Apr-85 16 2476 147 158 25 64 22 103 2.1 108
O8-Apt-95 15 23 147 168 28 68 23 09 02 104
05-Apr-05 16 2478 148 159 25 64 22 103 202 103
06-Apr-35 15 2321 15 173 26 63 24 12 15 107
OT-Age.95 16 2476 150 161 25 &5 23 104 204 ar
0B-Apr-85 15 2321 154 178 27 70 . 24 113 na 104
09-Apr-8% 15 2321 153 175 256 . 70 24 "3 27 1149
10-Apr-95 17 2630 154 156 25 62 22 106 198 103
11-Apr-95 19 23940 R4 144 23 57 20 92 184 105 H
12-Apr-85 17 2630 144 147 24 s 21 a5 g0 100
13-Apr 85 18 2478 152 16.4 2% 65 23 105 205 a8 H
14-Agr-06 14 2.188 46 1758 7 72 25 16 23 10.2
15-Apr-25 15 2321 141 162 25 -1 23 108 206 106 H
16-2pr.35 14 2166 140 172 26 70 24 12 ar 110
17-Mpr-35 14 2168 142 74 26 79 24 114 218 112 ‘
18-Apr-85 14 2166 145 177 27 72 25 116 222 M2 :
13-Apr. 95 14 2188 141 173 26 70 24 113 218 4 H
20-Apr-95 14 2166 147 180 27 72 25 "7 24 A E] H
21-Apr-95 14 2188 145 177 27 12 25 116 22 115 :
22-Mpr-95 14 2166 147 180 27 72 25 17 24 t16 H
3-Apr-95 14 2.166 147 1.0 27 72 25 "7 24 t186
24-Apr-35 15 23 151 173 26 L:%:] 24 112 215 113 :
25-Apr-95 14 2168 149 132 27 73 2% 118 26 116
26-Apr.896 14 2168 1238 179 26 89 24 112 2186 s
2T-Ppr-BS 14 21566 140 172 26 70 24 12 n? 13
28-Apr-95 15 2321 142 163 25 &8 23 106 207 112
29-Apr-g5 14 2 1868 140 1wz 2B 70 24 112 217 111
A I I e i b I e B MO
Minima for Noev-Apr Pemmiting Periods (mg/L as N):
198788 13.22 .79
198333 13.17 11.26
1389-90 : 14.61 455
1990-81 } 1438 591
1991-92 1286 961
1992.43 453 8z7r
1993-54 . 1337 705
1984-35 1406 74
Log1G3-dransfermaed Minima for Nov-Apr Periods:
198738 1121 99908 H
1988-89 11195 10514 . i
1989-90 11645 09801 :
1990-91 1.1578 0.8394
1991-92 11092 098z
1992.93 11623 09176
1993-34 11250 0.8485
1994-95 11481 0.8837
Summary Statistics of Sszsonal Minima in Units of mg/L.
Mean 137734 87189
Standard Deviation 0 6968 15728
: 11386 09343

Mean of Leg-transformed values

Standard Dewviation of Log-transformed vaiues 0.0220 04784

Annual 3-year ratum penod from normal distribution 1314 730 :
Annual 3-year retum period from log-normal distribution 1314 730 B
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Appendix C

Example calculation of dilution factors at the acute and chronic mixing zone boundaries using the
RIVPLUMS4 spreadsheet.

g e



Appendix C: Modified RIVPLUM spreadsheet to calcuiate acute snd chronic dilution factors
sccounting for the effective origin of the effluent discharge (Fischer et al., 1979; Fox, 1995).
This example shows the dilution factors calculated for Enumclaw data from 27-Jan-92.

27-Jan-92 27-jan92
Acite Chrenic

1 Effiuent Discharge Rate
(mgd) 380 360
{cfs) 557 557
2 Recaiving Water Charactaristics Downstream From Waste Input .
Upstraam River Flow (cfs) : 17000 170 00
Downstream River Flow (cfs) 175.57 175.57
Stream Depth (ft): 090 080
Stream Velocity (fps): 172 172
Channei Width (1t): 114.22 114.22
Stream Stope (Rt} or Manning roughness *n*: 0007 ¢.007
0 if slope or 1 if Manning *n" in previous cell: 0 4]
3 Discharge Distance From Nearest Shoreline (ff): 000 0.00
4 Location of Point of Interest to Estimata Dilution
Distance Downstream to Paint of interest (ft): 30.00 300.00
Distance From Nearest Shoreline (R): .00 000
5. Transverse Miing Coefficiant Constant (usuaily 0.6): 08 08
1 1

&. Enter 1 (for effective ongin of affiuent source) or § (no adjustment of crigin):

1. Seurce Consearvative Mass input Rate
Concentration of Conservative Subistanca (%): 100% 100%
Source Conservative Mass input Rate (cfs*%): 557% 557%
2. Shear Velocity
Shear Velocity based on siope (ft'sec): 0.448 0.449
Shear Velocity based on Manning *n":
using Prasuhn equations 8-26 and 8-54 assuming
hydraulic radius squals depth for wide channel
Darcy-Weisbach friction factor *f* #N/A #NA
#N/A HUA

Shear Velecity from Darcy-Weisbach *f" (ft/sec)

Salectad Shear Velocity for naxt step (fi/zec): 0.449 0.449

3. Transverse Mixing Coefficient (t2/sec): 0241 0241
5. Plume Charactaristics Accounting for Shoreline Effect
Co: 317802 31702
yo: ’ 0.00E+0Q 0.00E+00
x: 323E04 J23ED3
y at point of interest: 0C0E+00 000E+00
Salution using superposition equation (Fischer eqn § $)
Teorm for n= -2 000E+00 0.0DE+QD
Term for n= -1 0.00E+00 1.05E-134
Termforn=0 200E+00 2.00E+Q00
Term for n= 1 G.O00E+00 1.0SE-134
Term for n= 2 Q.00E+00 0.00E+0Q
Sum of Superposition Terns fern=-2to 2 200E+00 200E+0Q
Upstream Distance from Outfall to Effective Orgin of Effuent Source (ft) 2976+01  297E+01
¥ Corrected for Effective Origin 6.44E-04 355E-03 |
CiCo (dimensioniess): 222E+01 946E+00 B
7.05E-01  3.00E-01

Concentration at Point of Interest (Fischer Eqn 5 9).
Unbounded Plume Width at Point of Interest (ft):
Plume half-width (ft)

11.620 36.745
5810 18373

Distanca frem near shore to discharge paint (ft) o000 0.00 %
Distance from far shore to discharge point (ft} 11422 11422 :
581 1837

Plume width bounded by shoraline {ft}

Approximate Downstream Distance to Complate Mix {ft): 37,103 37,103

Theoratical Dilution Factor at Complete Mix: 31521 31 521

Calculated Flux-Average Dilution Factor Across Entire Plume Width: 1603 5070

Calculated Dilution Factor at Point of Interest: 1418 3

FOXMODEL XLSwexample diubon caicufation’ Printed 9/25/85



Appendix D

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

]



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

Annual 3-year
Retumn Period

1. Recommended Waste Load Allocations for November-April from Continuous Simulation

Acute {one-hour) WLA: ' 13.14
Chronic (n1-day) WLA: 7.30
2. Coefficient of Variation for Effluent Concentration
{use 0.6 if data are not avaiiable): 0.6
3. Number of days (n1) for chronic average
(usually four or seven; four is recommended): 4
4. Number of samples {n2) required per month for monitoring: 9

1 Z Statistics

LTA Derivation {95%tile): 2.326
Daily Maximum Permit Limit (99%tile): _ 2326
Monthly Average Permit Limit (85%tile): 1645
2. Derivation of LTAs using April 1990 TSD (Box 5-2 Step 2 & 3}
Sigma“2: 03075
Sigma*2-n1: 0 0862
LTA for Acute (1-hour) WLA.: 4219
I.TA for Chronic (n1-day) WLA: 3.850
Most Limiting LTA {minimum of acute and chronic): 3.850
3. Derivation of Permit Limits From L.imiting LTA (Box 5-2 Step 4)
Sigma*2-n2. 00392
Daity Maximum Permit Limit: 120
Monthly Average Permit Limit: 52
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