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ABSTRACT

The inflow, outflow, and in-lake water quality and quantity of Utah Lake
in Central Utah was studied over a 36-month period. The work was under-
taken to determine the effect of a proposed diking project on the
quality and quantity of lake water and to develop methodology for de-
termining the effect of diking or other management practices on the
quality of water in any lake system.

A computer simulation model was developed which is able to analyze the
effect of a given management program on the water quality of the lake,
particularly as related to the “conservative salts" present. The
simulation model was also used to evaluate the evaporation from the lake
by use of a salt balance technique.

Results of the research indicate that the diking of Utah Lake will have
a positive beneficial effect upon the water quality of the lake and will

also result in considerable saving of water and reclamation of valuable
land.

This report was submitted in fulfillment of Project Number 16080 and
Grant Number R-801400 by Brigham Young University under the partial
sponsorship of the Environmental Protection Agency. Work was completed
as of June 24, 1974.
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SECTION I
CONCLUSIONS

The diking of Utah Lake will result in salvaging about 75,000 acre feet
of water per year. It will also improve the water quality since concen-
trations of dissolved ions will be decreased significantly since much of
the water that would evaporate remains in the lake as "dilution" water.

The computer simulation model developed as part of this project may be
used to predict water quality improvements and quantity savings which

may result from diking of lakes at any location. It may also be used

to investigate effects of many other water management alternatives in

water resource development.

The amount of evaporation from Utah Lake is greater than previous in-
vestigators have estimated. The sub-surface spring inflow is also
greater than has been presumed in previous investigations. Much of the
sub-surface inflow to the lake probably comes from deep strata contain-
ing warm highly-mineralized water that issues into the lake in areas of
geologic faulting.

The prihcip]es of salt balance incorporated into the simulation model
developed on this project provide a valuable tool in refinement of eva-
poration estimates by the water budget method.



SECTION II
RECOMMENDATIONS

The computer simulation model developed on this project should be tested
at other locations to provide a check on the model and to assist in the
development of water resource planning decisions.

The positive results of diking of Utah Lake--improvement of water '
quality, savings of water, and reclamation of land for other uses--are
such that investigations as to engineering and economic feasibility
should proceed. Such investigations should include (1) the relative
benefits and costs for each of the dikes considered separately aé well
as together, (2) evaluation of the numerous water management policies
using the LKSIM model to determine the quantity and quality results of
these policies, (3) pre-treatment of Provo Bay tributaries which are
high in organic matter, phosphates or nitrates, and (4) dike design
features and construction methods that will preserve fish habitat which
may be eliminated in the diking procesé.



SECTION III
INTRODUCTION

Natural waters of arid regions are subject to the same factors which
cause deterioration of water quality in humid regions--municipal, in-
dustrial and agricultural waste pollution, natural pollution from many
biological processes, and excessive concentration of phosphates and
nitrates. In addition to these universal problems, arid region waters
contain great quantities of dissolved minerals--often in such excessive
concentration that the water is unfit for many uses--and the total
quantity of water available with which any contaminant may be diluted is
often extremely limited. Many of the dissolved minerals in arid region
waters; which are predominantly chlorides, sulphates, and carbonates of
sodium, potassium, calcium and magnesium; have existed at relatively
high concentrations since long before man came upon the scene. They are
present mainly because the watershed soils of streams in arid areas have
not been subjected to the greater precipitation and natural leaching
which has been going on for centuries in humid areas.

Any process involving water use--whether it be natural or purposeful,
beneficial or wasteful, planned or inadvertent--results in leaving the
dissolved minerals as a residue in the soils of the drainage basin or in
the waters of the basin, in increasingly greater concentrations. Most
of the water "used" is taken from the waters of the basin by evaporative
processes.

Water lost as evaporation from lakes or artificial storage reservoirs
usually serves no immediate beneficial purpose and represents, in total,



a tremendous quantity of water. In 1962, Meyers > estimated the total
evaporation losses from the fresh water areas of seventeen contiguous
western states as 23,641,000 acre-feet, or 7,703,420,000,000 gallons
(29,160 million cubic meters) annually. This is enough water to provide
the irrigation water supply to about eight million acres (3.2 million
hectares) of land, or the domestic water supply for more than one
hundred million people. The economic value of such lost water is stag-
gering.

The enormous quantity of water lost in evaporation from fresh water sur-
faces has attracted considerable attention from engineers and scientists,
especially in the water-short arid regions. A great research effort has
been carried on over the past two decades to find means of reducing the
amount of evaporation losses. A major part of the research effort has
been related to the development of a protective material to be applied
to the surface of the water which will act to reduce or suppress the
evaporation loss. The magnitude of this research effort may be indicat-
ed by the fact that in 1973, the office of Water Resources Research
issued a 477-page bibliography on evaporation suppression.2 In the 319
reports listed in the publication, studies were reported of various
methods of reducing evaporation from water surfaces, but no research was
reported in which the reduction of water surface area by any means was
considered.

If a lake or reservoir is relatively shallow over all or a significant
portion of its total area, it may be poséib]e to materially reduce evap-
oration by reduction of the surface area. Such is the case with Utah
Lake, located in Central Utah, where the surface area is large but the
lake is shallow. Evaporation loss from this lake is equal to about one-
third of the total capacity and nearly one-half of the average annual
in-flow. Plans for the diking of Utah Lake have been under consideration

*
Superscript numbers refer to literature cited in SECTION X of this
report.



for several years as a part of the Bonneville Unit of the U.S. Bureau
of Reclamation Central Utah Project.3 The proposed diking of Utah Lake
would dike off two bays from the lake and reduce the surface area by
about one-third resulting in the saving of about 75,000 acre-feet
(925,500,000 cubic meters) of evaporation loss annually. The research
reported herein represents an evaluation of the projected dikes as they
relate to the quality of the water in Utah Lake and describes the com-
puter model, LKSIM, that was developed to help evaluate the water
quality and quantity changes associated with diking. This model was set
up to be flexible and versatile so that it might be readily applied to
other lake systems.



SECTION IV
DESCRIPTION OF UTAH LAKE

Utah Lake is located in Central Utah and is the primary fresh water lake
in the Jordan River drainage basin (See Figure 1). Water is stored in
Utah Lake and then released into the Jordan River and irrigation canals
for use in the Salt Lake Valley. Water flowing from Utah Lake which is
not diverted for irrigation terminates in the Great Salt Lake. The
Great Salt Lake is a remnant of the Lake Bonneville of ancient times
which at one time covered 20,000 square miles (51,800 square kilo-
meters) in northwestern Utah and had a depth of about 1000 feet (304.8
meters). For a detailed description of the geology of Utah Lake and
the surrounding valley, the reader is referred to Hunt, Varnes and
Thomas4 and Bisse]]s.

The area and volume of Utah Lake vary depending upon the lake level.

The control level is known as "compromise level,” which represents a
near maximum level above which the lake does not often remain for any
extended period of time. At "compromise level" the lake has a surface
area of about 95,000 acres (38,446 hectares), a volume of storage equal
to 898,000 acre feet (1108 million cubic meters) and an average depth of
9.5 feet (2.88 meters), according to U.S. Bureau of Reclamation surveys
made between 1953 and 1962. The lake level drops several feet each year
during the hot summer months, when water is being used for irrigation
and when large amounts of water are being evaporated. During periods of
drouth, the lake has decreased greatly in size and depth reaching a rec-
ord level 12 feet (3.66 meters) below "compromise" after the great
drouth of 1934.
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Figure 1- Map showing location of Utah Lake and Jordan River



The lake has a mud bottom throughout most of the lake, composed largely
of lake sediments of clay and silt. The waters of the lake are often
turbid, Since frequent winds on the lake generate rather high waves
which stir up the bottom sediments and re-deposit them. The usual wind
direction is from the north, but south winds also occur at times.
During times of wind, in addition to the wave action which is generated,
a seiche is established with the water level at the leeward end of the
lake reaching a level of as much as two feet (0.61 meters) in elevation
above the water level at the windward end. This fact causes some dif-
ficulty in evaluating the "change in lake storage"” in "water-balance"
calculations.

There are about 51 streams of water in definite channels which flow in-
to Utah Lake during all or a substantial part of each year. The Jordan
River represents the only natural outflowing stream, but there are
several locations where water is sometimes pumped from the lake for use
in irrigation.

A number of springs issue forth beneath the water surface of the lake.
These springs are generally of two types--either warm rather highly
mineralized waters, or cool waters of good quality. The warm mineral
springs seem to issue from a geologic fault or faults extending across
the lake in a general north-south direction from Saratoga Resort on the
northwest shore of the lake to Lincoln Point. The cool springs are
located mainly near the north and east shores of the lake and seem to
be similar in mineral content to well water from the shallow artesian
aquifer along the east and north shore of the lake. The presence of
these under-water springs introduces some difficuity into the water
balance studies required to evaluate various water quality effects of
the lake. The amount and quality of water from the springs in the lake
will be further discussed in SECTION VII.



SECTION V
DIKING PLANS FOR UTAH LAKE

Consideration of plans for diking of Utah Lake to curtail the evapora-
tion by reducing the surface area of the lake date back many years. In
1905, Swendsen6 wrote of such consideration by the then newly-organized
Reclamation Service of the federal government. The investigations in-
cluded the measurement of 33 inflowing tributaries to the lake over a
five-year period, limited studies of the underwater springs in the lake,
records of lake level fluctuations, and notes relating to the nature of
the bottom sediments along the lines of proposed dikes across the Provo
and Goshen Bays. Considering the limited knowledge of the field of soil
mechanics and the relatively primitive earth moving equipment available,
it is not surprising that the conclusion was reached that the construc-
tion of the proposed dikes should not be undertaken at that time.

A plan to dike Provo and Goshen Bays is included in the Bonneville Unit
of the U.S. Bureau of Reclamation Service Central Utah Project. Some
parts of this unit are already under construction. The proposed dike
locations are shown in Figure 2. The present p]an3, calls for the
Goshen Bay land reclaimed by diking, to be used as a waterfowl refuge
and the Provo Bay land to be drained and used for agricultural purposes.
At compromise level, the Goshen Bay and Provo Bay dikes would reduce the
lake surface area by 26,776 acres (10,836 hectares) and 6,961 acres
{2817 hectares), respectively. This represents a total area equal to
35.5 percent of the existing lake area. Design details for the dikes
have not been completed, nor has a definite program date for construc-
tion been established.
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Figure 2- Map of Utah Lake showing proposed diking of Goshen
Bay and Provo Bay
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The project reported herein was planned to provide information relating
to the effect of the proposed diking upon the water quality of the lake,
and to develop methodology which could be applied to other similar
projects which may exist at other locations.

11



SECTION VI
COLLECTION OF DATA

The task of collection of the data required to make the evaluations of
this study was a monumental one. Fifty-one surface streams are tribu-
tary to Utah Lake. The quantity of flow in each of these streams
fluctuates with time. and it was therefcre necessary to install measur-
ing devices and make regular observations of the flow at frequent inter-
vals throughout the study period. [t was also necessary to obtain
samples for determination of quality parameters from the inflowing
streams, the ocutlet stream (the Jordan River) and at many points in the
lake. This massive program of measurement, sampling, and chemical and
biological analyses of the samples was initiated in June 1970. Some
scattered water quality data prior to that time was found and included
in the data tabulation of the project. Most of the flow measurements
were made jointly by project personnel and the staff of the Provo River
Project office of the U.S. Bureau of Reclamation. Most of the lake and
stream sampling and analyses during 1970-72 was done by the research
project staff. Tributaries were measured at least weekly during the
summer months and less frequently during the winter.

The U.S. Geological Survey maintains regular water stage recorder
records on the Provo and Spanish Fork Rivers near their point of entry
into Utah Lake. Their records were included in our project tabulations.
Effluent flow from the Geneva Steel works were furnished to our project
by the engineering staff of Geneva Steel Company. Effluent data from
Provo, Orem, and American Fork sewage treatment works were provided by
the Utah State Department of Health, and effluents from other sewage

12



treatiment works in the valley were included as part of the flow of
measured tributaries.

Information on lake levels was obtained from the water stage recorder
operated by the Jordan River Commissioner.

Precipitation records were compiled from regular U.S. WeatheF Bureau
stations in the valley and also from supplemental stations at several
locations established by the U.S. Bureau of Reclamation. Evaporation
pan data for the U.S. Weather Bureau station at Lehi were obtained from
the Weather Bureau. Supplemental records during part of the study
period were obtained from temporary stations established by the U.S.
Bureau of Reclamation at the Provo Airport and at Dixon Farms, near the
south end of the lake.

Water quality data for under-water springs were derived from Harding7,

Subitzky8, Mundorffg, and Milligan, et. a].]o.

A listing of the lake and tributary water measurements and sample
analyses made during the investigation is included in Appendix A. Some
water quality data from samples taken over a three-year period prior to
the beginning of this project are also included in the listing.

13



SECTION VII
ANALYSIS OF DATA

WATER BUDGET STUDIES

The hydrology of a lake may be studied in detail by making a water bud-
get study. This involves a quantitative determination of all inflows
(inflowing surface tributary flows. precipitation on the lake surface,
and sub-surface seepage or spring inflows), and all outflows (outflowing
surface streams, evaporation from the lake surface, transpiration from
vegetation growing in the water, and sub-surface seepage into the
material under-lying the lake). If inflows and outflows are defined as
above and are all measureable, the outflow plus or minus the change in
storage should equal the inflow. However, it is not possible to measure
evaporation loss from a large body of water, and so the water budget
method is often used as an indirect method of determining evaporation.
It is also usually impossible to measure accurately the subsurface
seepage into or out of the lake. In the Lake Hefner (Oklahoma)
studies]]’ ]2, the lake was carefully selected, primarily because of

its geologic characteristics. Lake Hefner is underlain by a sha]e
formation which is relatively impermeable, and the influent and effluent
seepage is an outward flow of about six acre feet per month. With such
a small seepage factor, and careful measurement of other parameters, the
researchers were able to determine lake evaporation with much greater
~accuracy than had been possible in any previous investigation.

In the Utah Lake studies reported herein, it was known from previous
reports that there are a number of springs in the lake. The amount of

14



inflow to the lake from these springs has never been accurately deter-
mined, and therefore this un-measured quantity must be evaluated in the
water budget calculations--along with the evaluation of evaporation
losses from the lake. It is obvious that if all of the other water
budget factors can be measured or accurately estimated, an over-
estimate of evaporation will also result in an over-estimate of sub-
surface spring flow if it is determined by the water budget. Conversely,
an under-estimate of evaporation will result in an underestimate of
subsurface spring flow, if spring flow is calculated from the water
budget equation. Recognizing this problem, it was determined that it
would be advantageous to develop some criteria for evaluation in addi-
tion to the water budget analysis. A method of analysis involving salt
balance was developed, and this method and the actual analysis are dis-
cussed in the following sub-sections, in which data for each factor in
the water budget analysis are considered in detail.

Inflowing Tributaries

A1l of the surface tributaries to the lake were located by study of maps
and by air or ground observation.

A total of 52 tributaries were located. A summary of the flows of all
of the tributaries for each month from July 1970 to June 1972 is shown
in Tables 1 and 2. It is noted that station number 30 shows no entries.
The flows of this tributary were found to be insignificantly small, and
the measurements were discontinued after the first year. Measurements
were made of the major tributaries also during the 1972-73 year. The
remaining inflows for that year are combined together as one estimate
for "un-measured" inflow. The resulting measured and un-measured data
for 1972-73 are shown in Table 3.

The two largest tributaries, Provo River (No. 29) and Spanish Fork

River, (No. 48) are included in the network of stream gaging stations
maintained by the U.S. Geological Survey and are equipped with automatic

15
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Tributary
Number
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1970
July

a4
46

0

24
23
138
43
353
1287
207
163
64
58
148
157
143
401
1444

1842

12
67
314
1210

1250

Table 1.

Aug.

126

129

Sept.

57
24

0

23
37
234
37
385
1240
275
95
99
45
153
153
118
356
2686

1849

11
58
289
1240

1220

UTAH LAKE SURFACE TRIBUTARY INFLOWS, 1970-71
(A11 Figures are in acre-feet of water)

Oct.

26
45

32

69
40
436
1507
262
83
80
52
155
195
119
319
2442

1910

17
59
252
1380
35
9500

Nov.

0

0

0

30
20
55
29
376
1642
213
74
61
44
126
174
99
222
2081

2170

20

82
296
1440
68
20700

Dec.

0

0

0

33
16
67
34
383
1474
185
74
54
26
109
155
93
156
1866

2165

19

g4
217
1420
67
23350

1971
Jan.

0

0

0

33
21
73
75
404
1519
191

22
119
202

1500
182
19280

Feb.

0

0

0

33
30
66
47
314
1189
175

17

88
199
1480
129
17170

March

0

0

0
34
14
64
40
274
1207
181
80
35
23
109
156
122
159
1819
0
1910
0

6

6

16
85
225
1540
79
13310

April
17

32
18
73
81
316
1066
185
80
61
25
128
163
124
235
1974
0
2006
0

4

b

15
23
217
1450
87
18800

May

16

2

59
34
23
104
102
327
977
240
117
136
49
125
197
146
368
1673
0
1910
0

2

5

13
72
252
1530
47
11690

June

3

19
37
35
67
146
65
392
1363
269
215
154
501
226
189
152
472
1519
0
1805
0

0

2

13
89
260
1320
28
19500

Totals
July-
June

196
161
103
371
289
1215
655
4077
15149
2619
1260
909
934
1664
1983
1471
3232
22913
4
23531
0

34

41
183
934
3036
16780
757
156403
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Tributary
Number

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

Totals

Table 1. (Continued) UTAH LAKE SURFACE TRIBUTARY INFLOWS 1970-71
(A11 fiqures are in acre-feet of water)

Totals

1970 1971 July-
July  Aug. Sept. Oct. Nov. Dec. Jan. Feb. March April May June June
78 121 164 149 177 160 i16 106 119 143 118 66 1517
49 44 44 45 42 43 43 39 43 46 47 55 540

6 6 6 7 7 7 7 7 6 6 6 6 77

743 722 717 669 595 410 337 269 296 358 394 702 6212
91 92 199 118 149 132 93 99 45 65 83 75 1241
32 64 138 50 26 13 40 130 25 38 76 88 720

74 81 94 93 82 61 58 54 58 75 83 72 885
867 370 814 1041 1118 1041 990 8938 1208 1031 814 825 11517
1524 1564 1361 812 948 928 935 828 853 1014 1182 1342 13291
232 229 185 247 236 208 184 166 184 167 170 148 2356
408 423 416 337 263 273 292 298 346 378 498 461 4393
1484 1403 1362 1708 1782 1568 1602 1390 1228 1274 1858 1297 1795¢
743 373 359 278 293 404 673 634 817 923 921 729 7147
145 128 758 1366 2002 2049 1979 1834 2178 2731 2012 557 17739
170 205 207 226 242 229 209 213 183 140 154 281 2459
494 577 422 267 176 217 178 164 178 194 227 523 3617
334 924 1134 1361 1211 1291 1211 1158 1215 1159 399 791 12188
353 681 2165 4130 5320 5810 6810 6810 9970 13860 10760 1910 68579
68 69 56 57 50 34 32 42 44 37 35 58 582
261 331 256 288 245 272 303 368 242 277 395 434 3672
1454 1645 3242 3454 3944 3885 3516 3706 3933 4233 2881 2159 38052
0 0 0 0 0 0 1538 1231 720 359 338 70 4256
19056 18692 24811 35725 48934 51106 49797 45485 45385 55701 43661 41490 479840
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Tributary
Number

WO NOOOTH W —

1971
July

0

0

0

38
22
159
68
276
1387
215
259
73
63
158
123
99
348
1374

1933

10
107
262

1210

850

Aug.

NOTO O P

115
79
93

997

207

141
96
60

231

106

103

377

1678

1980

13
920
292
1270

877

Table 2.

Sept.

15
23

0

22
19
215
135
298
1445
220
107
121
58
167
158
98
428
2693

2538

1

273
1240
50
1120

UTAH LAKE SURFACE TRIBUTARY INFLOWS, 1971-72
(A11 figures are in acre-feet of water)

Oct.

10

0

0

26
15
63
194
3286
1558
217
76
114
57
159
178
115
378
2466

2266

16

245
1380
75
15802

1972
Nov. Dec. Jan. Feb.
0 0 0 0
0 0 0 0
0 0 0 0
31 32 31 35
29 37 21

0
64 70 74 63
191 97 92 58
343 310 295 230
1418 1311 1291 1104
204 180 178 16
74 77 70 66
90 72 49 38
58 60 61 58
133 114 105 89
163 151 129 115
98 94 80 71
249 171 141 123
2020 1863 1654 1377

0 0 0 0
2289 2440 2723 2377
0 0 0 0
6 6 6 6
6 6 6 6

21 18 16 15
82 103 92 73
226 279 290 257
1440 1420 1500 1480
122 123 AR 104
20229 20205 16520 16288

March April

0

0

49
30
17
55
30
178
1168
213
70
50
68
86
121
90
117
1353
0
2541
0

12

7

16
61
265
1540
80
20577

0

0

0

23
12
60
57
214
916
274
92
100
83
121
135
83
179
1452
6
2509
0

30

7

15
54
266
1450
12
16854

May

25
68

0

33
20
112
179
406
375
325
104
168
105
149
150
121
375
1150
0
2440
0

6

6

15
100
312
1530
55
16723

June

8

1

60
39
32
146
74
351
1154
233
164
178
173
168
177
114
506
1410
0
2313
0

0

1

13
78
312
1320
23
29437

Totals
July-
June

62

97
109
375
226
1196
1254
3322
14124
2482
1300
1149
904
1680
1706
1166
3392
20490
10
28349
0

72

45
179
951
3279
16780
775
175482
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Tributary
Number

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

52

Totals

1971
July:

104
42
3
617
46
25
75
859

1439

404
313
1529
451
149
341
386
489
593
62
333
1043
0

18355

Table 2

Aug.

100
45

6
354
54
24
80
947
1624
255
262
2057
414
191
279
456
835
538

54 °

250
1156
0

18838

(Continued) UTAH LAKE SURFACE TRIBUTARY INFLOWS, 1971-72
(A11 figures are in acre-feet of water)

Sept.

149
40

6
297
119
60
92
AR
1401
273
241
2116
438
434
331
274
891
1700

207

Oct. Nov. Dec.
137 105 109
42 39 42
6 6 6
470 242 224
21 214 133
58 26 30
95 76 55
883 868 923
1259 1117 1055
206 169 149
245 228 208
2241 1940 1468
476 468 509
1461 1663 1766
424 643 4M
216 203 191
94 1073 823
K343 6389 7289
45 44 40
180 137 135
3063 3793 4013
922 2082 1783
44728 51111 50554

1972
Jan.

123
43

/
234
148
31
49
959
952
123
215
1279
553
1968

357 .

185
935
7329
31
172
4034
1014

46292

Totals

July-

Feb. March April May June June
104 74 89 68 65 1227
40 49 42 80 125 629

7 7 7 8 8 77
224 289 321 301 321 3894
35 80 125 141 119 1425
23 25 71 25 24 422
35 37 60 68 69 791
892 1008 726 750 684 10210
944 1128 1141 1325 1466 14851
29 31 30 18 0 1687
196 246 303 240 250 2947
1294 1457 1743 2060 2338 21522
506 553 553 584 779 6284
1818 2226 2130 92 161 14059
276 283 315 240 268 4158
127 178 202 240 292 2950
1041 1992 1095 689 238 11042
7525 10320 6926 801 736 55489
35 37 54 49 48 538
150 160 184 394 303 2605
3664 -3419 2600 1636 2172 33152
2013 680 600 90 0 9184
45048 53073 44321 34951 48951 480099
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Table 3. UTAH LAKE SURFACE TRIBUTARY INFLOWS, 1972-73

(A11 figures are in acre-feet of water)

butary 1972 1973
No. July Aug. Sept. Oct. Nov. Dec. Jan. Feb. March April May June Totals

9 1537 1168 1309 1875 1666 1722 1506 1722 1968 1785 1107 1368 18733
11 129 124 138 143 130 135 143 130 130 140 150 150 1642
18 1599 1568 2410 2767 2350 1875 1783 1805 2029 1577 1844 1785 23392
20 1745 2372 2313 2593 2602 2579 2782 2250 2271V 2063 2265 2405 28240
26 314 314 304 295 285 295 295 266 333 313 285 304 3603
27 1210 1270 1240 1380 1440 1420 1500 1480 1540 1450 1530 1320 16780
29 1840 732 2020 11400 13850 14090 16290 16000 17130 20680 41880 19470 175382

34 679 710 533 429 235 191 188 204 334 502 875 1154 6034
38 313 695 632 943 683 1185 1319 1206 1395 1325 678 546 11420
39 1475 1427 1381 1269 933 1135 1009 945 1094 1068 1465 1427 14628
41 286 - 455 550 524 529 336 240 272 340 374 460 387 4753
42 1020 1072 775 1161 1651 740 526 461 1055 1104 1423 1214 12202
43 861 829 439 689 455 252 144 218 375 371 333 980 5399¢
47 85 22 416 1072 1133 1156 1128 1137 1270 1187 843 119 9817
48 113 149 762 4950 6320 6450 6550 5730 7300 17090 40150 3480 99044
51 440 336 857 2413 2657 2619 2828 3307 3590 3273 3951 2023 28294
Un-
veasured
tri-

butaries 3721 3416 4331 5829 5734 5978 6160 138007 5612 8653" 37029 17339 117142

Totals 17667  1o858 20410 39332 42653 42154 44331 50933  4/766 52955 136368 55471 577102

1. . l .
“February abnornal winter thaw caused considerable un-measured runoff.

b . , ) )
Estimated indirvectly by evaporation and water balance calculations.



water staga recorders for continuous recording of the stream flow. The
flow records are published as "Provo River at Provo, Utah" and "Spanish
Fork River near Lakeshore, Utah." Records for these two tributaries
were tabulated from U.S.G.S. data.

The effluent from Geneva Steel plant (No. 20) is measured continuously by
the steel company, and these records have been made available to the

project.

Records of effluent flow from Provo (No. 39), Orem (No. 26), and
American Fork (No. 11) sewage treatment plants were obtained from the
Utah State Board of Health. Flows from the other sewage treatment
facilities in the valley are mingled with other waters before entering
the lake. and the entire flow of these tributaries. was measured on a
reqular basis over the period of study. One tributary, Powell Slough
(No. 27)., consists of several branches in an area where a number of
springs arise. Measurement of this tributary presented a number of
difficulties. A study of several record sources indicated that rather
careful and detailed measurements of this tributary had been made at
different times in the past. Swendsen6 made detailed measurements over
a 13-month period in 1903-04. Harding]3 carefully analyzed the
Swendsen records and noted minor differences from nis own measurements.
The Bureau of Reclamation made measurements over an eight-year period,
1938-45. Taking all of the available records of measurements of
Powell's Slough, it was noted that for each month of the year, the
records of flow from all of these different periods of time did not dif-
fer greatly from each other. It was therefore decided that to use a
fixed monthly flow equal to the average of the available ten years of
record would not be seriously in error. Considering the physical dif-
ficulty of getting an actual measurement of this tributary it was felt
that the expense of attempting to do so would not be warranted. Since
all three years of the study were "good" water years and the Take Tevel
was high, the same monthly figure was used for each corresponding month

of the three years. Measuring devices were estabiished on all of the
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other of the fifty-one tributaries. For the first two years of study,
measurements were made at all stations weekly during the summer months
and about monthly during the other periods of the year, when experience
showed that there was relatively little change in flow with time. After
the first two years of data were collected, it was noted that many of
the small drainage channels which are tributary to the lake are not
subject to appreciable fluctuation, except on a predictable seasonal
basis. Thirty-five of the fifty-one stations were in this category.
These thirty-five stations included numbers 1 through 8, 10, 12 through
17, 19, 21 through 25, 28, 31 through 33, 35 through 37, 40, 44 through
46, 49, 50, and 52. These thirty-five stations represented thirteen
percent of the total surface tributary inflow in each of the first two
years of the study. It was decided in the third year that these flows
could be estimated, using the records of the first two years and the
flows from the major tributaries during the third year as a basis for
the estimation. It will be noted in Table 3 that an estimated total
flow for each month for these thirty-five stations is given.

The estimates of flow for these thirty-five stations during the last
half of 1972 were made by comparison with measurements of previous
years, and measurements of the other seventeen tributaries which were
measured. However, in February an unusual winter thaw occurred which
caused a 1ot of un-measured flow into the lake, which was difficult to
evaluate. The spring runoff during 1973 was also abnormally high as
shown by flows of the Provo and Spanish Fork River. In view of these
conditions, it was decided that the best way to estimate the un-
measured lake tributary inflow was to utilize the water budget method,
using sub-surface spring flows and evaporation data and average lake-
pan coefficients determined from the first two year's data for each
of the months when evaporation pan data were available.
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Precipitation Measurement

Precipitation on the lake surface was determined by using the data from
regular U.S. Department of Commerce precipitation station records as
published in "Climatological Data“]4; supplemented by stations establish-
ed by the U.S. Bureau of Reclamation at Pelican Point, Lakeshore. Dixon
Farms, and Provo Airport over part of the study period. Average weighted
precipitation on the lake surface was determined by using the Thiessen

method]s.

Lake Qutflow

A11 of the surface outflow from Utah Lake is through the overflow gates
or pumping plant to the Jordan River at the north end of the lake near
Lehi, except for a small amount taken by direct pumping from the south-
western portion of the lake near Elberta. The outflows are accurately
measured and reported by Gardnerle. A1l outflow data used in this

study were taken from these reports.

Change in Storage

The change in storage during any time period used in water budget studies
may be determined by use of area-capacity data coupled with accurate
measurements of the elevation of the lake surface. MWater budget calcu-
lations in this study were made over monthly time intervals. Determina-
tion of the elevation of the water surface of the lake were made from
water stage recorder readings at midnight on the last day of each month,
with adjustments as necessary to account for seiches caused by wind on
the lake surface. Continuous water stage recorder records of the
elevation of the water surface of the lake throughout the entire period
reported herein were obtained from the Utah Lake and Jordan River Com-
missioner. Tables giving surface areas and volume of storage for the
lake at one-hundredth of a foot intervals were obtained from the U.S.
Bureau of Reclamation. The importance of accuracy in determining and
evaluating the elevation of the water surface can be emphasized by
pointing out that at compromise level, a one-inch (2.54 c.m.) difference
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in elevation represents a change in storage of nearly 8000 acre feet
(9,872,000 cubic meters).

In making calculations by the water budget method, it is worthy of note
that over short periods (i.e.,monthly) small errors in determining water
stage levels may result in considerable errors in the other calculated
factors over longer periods (such as one or two years) or during

months of high evaporation losses, the small water level errors have
only a relatively small effect on the calculations of water budget
factors.

Sub-Surface Seepage

The existence of springs in Utah Lake has already been mentioned. The
springs along the east shore of the lake from the mouth of Provo River
northward are presumed to issue from the shallow Pleistocene Aquifer
from which many flowing wells near the lake draw water. This pre-
sumption is based upon the similarities in salt content, water pressure,
and water temperature between these wells and the sub-surface springs in

this area of the lake.

The warm springs which occur in a general line from the vicinity of
Saratoga Resort at the north end of the lake to Lincoln Point are pre-
sumed to issue from geologic faults in the lake which have much deeper
origin. These spring waters are similar in dissolved solids and tempera-
ture to the springs at Lincoln Point and Saratoga. They are high in
dissolved salts--particularly sodium chloride.

6 4, 5, 17

Swendsen~ and Harding7 and others , have pointed out that the
groundwater near the lake is under pressure--sometimes as much as 15
feet of pressure head. It is presumed, therefore, that the net seepage
flow is into the lake, and that it occurs primarily in the warm and cold

springs mentioned above.
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Various estimates have been made of the quantity of flow into the lake
in the sub-surface springs. Most investigators have indicated that
their estimates are subject to considerable possibility of error. Cer-
tainly the amount of flow would decrease as the pressures in the aqui-
fers feeding the springs decreased. It has been noted, however, that
even in the extreme drouth years, the water pressure in deep aquifers
was probably not diminished significantly. The pressures in the shallow
aquifers, being subject to greater development and use, have diminished
in time of drouth, or even during short periods of heavy use such as the
sumner months. In investigations reported in 1964, V1‘ers]8 estimated
inflow of 18,300 acre feet (22.6 million cubic meters) annually from
known springs, and 67,000 acre feet (82.7 million cubic meters) "“un-
measured inflow from the alluvial fans north of the Provo River."

19 and Jacobsen and Petersonzo, estimated that the "invisible in-
flow" to Utah Lake is less than 300 cubic feet per second (8.5 cubic
meters per second)--this is 217,200 acre feet (268 million cubic meters)

Greene

annually--with their estimates presumably being based upon the same
‘water budget analysis. Harding7 reported a number of personal studies
and measurements to evaluate all sub-surface spring flow into the lake.
He estimated a total average spring flow from known spring areas at 40
to 60 cubic feet per second (1.13 to 1.70 cubic meters per second). An
average flow of 60 cubic feet per second represents an annual volume
equivalent to about 45,000 acre feet (55.5 million cubic meters). It
was decided, as a first approximation, to use 45,000 acre feet as the
annual sub-surface flow to the lake for each of the three years of the
study reported herein. A somewhat arbitrary flow by months was estimat-
ed by assuming monthly fluctuations similar to the normal high-to-Tow
fluctuations in ground water aquifer pressures in the shallow Pleisto-
cene Aquifer at Lehi. Water Quality similar to the shallow Pleistocene
Aquifer was also assumed. The first approximation was later adjusted
based upon water budget and salt balance studies over the first two
.years of the study which are described in subsequent paragraphs.
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The lake simulation model, described later, indicated that there was more
salt and more spring water inflowing into the lake. Balance of the
simulation model was achieved when 4324 acre feet (5.34 million cubic

- meters) of water per month was added as édditiona] sub-surface inflow.
0f this added spring flow, 2000 acre feet (2.47 million cubic meters)
per month was assumed to have dissolved mineral content similar to the
wells of the shallow Pleistocene Aquifer on the east and north shore of
the lake. The other 2324 acre feet (2.87 million cubic meters) per
month was assumed to have dissolved mineral content similar to the warm
springs issuing from the geologic fault zone in the lake already
mentioned. The total annual sub-surface spring inflow to the lake was
thus estimated at 96.880 acre feet (119.6 million cubic meters) and was
considered to be made up of three components--(a) 45,000 acre feet per
year (55.5 million cubic meters) with the quantity varying from month

to month corresponding to ground water pressures in the shallow Pleisto-
cene Aquifer, and quality similar to this aquifer; (b) 24,000 acre feet
(29.6 million cubic meters per year) evenly distributed to each month,
and of the same quality as the shallow Pleistocene Aquifer just mention-
ed; and (c) 2,324 acre feet (2.87 million cubic meters) per month or
27,888 acre feet (34.4 million cubic meters) per year of quality similar
to the warm springs issuing from the fault.

Each of the three years of the study reported herein were relatively
"good" water years, and it may therefore be assumed that the magnitude
of the sub-surface spring inflow would be approximately the same in all
three years. The above-adjustéd estimate was then used in the water
budget analysis to calcuiate the evaporation term in the water budget
equation.

quporation From The Lake

Other researchers have given considerable attention to the problems of

12

measuring evaporation from a natural lake. Allen ~ used the water

budget. energy budget. and evaporation tanks in carefully controlled
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studies at Lake Hefner, Oklahoma. Harbeck and others]]S in earlier

Lake Hefner studies investigated the use of water budget, energy budget,
mass transfer, pan evaporation, and a radiation integration in extensive
research investigations. The Lake Hefner studies were the result of
much detailed p]annin92] in an attempt to find a suitable location where
the parameters of the water budget equation could be measured with
sufficient accuracy that the evaporation could be determined by this
method. At the same time. the data obtained could be used as a base for
testing of the use of energy budget and mass transfer methods which had
never been possible before.

Prior to the Lake Hefner studies, Rohwer22

in 1931 reported extensive
studies which included careful laboratory measurements under controlled
conditions as well as the use of an 85-foot (25.9 meter) diameter con-
crete tank. Hickox 23 also conducted carefu]]y controlled laboratory
studies of evaporation as related to wind, velocity, vapor pressure

gradient, water temperature, air pressure and other variables.

Many have attempted to derive empirical equations for evaporation from
lakes or reservoirs. These efforts have been handicapped by a lack of
actual evaporation information. The same handicap has limited the use-
fulness of studies aimed at evaluation of the use of evaporation pans.
Aside from the work by Ro'nwer22 (who correlated pan evaporation with that
from the 85-foot tank already mentioned) no studies prior to the Lake
Hefner studies had sufficient information on actual measured evaporation
to provide meaningful comparisons with pan data or emperical equations.
Young24 and FoHansbee25 projected many records of pan evaporation by
using "pan coefficients." Hardin926 studied several lakes in Nevada

and California during periods of limited inflow and made calculations of
evaporation based on water budget analyses. Many investigators have
been tempted to use a pan coefficient, based on measurements over an
entire season, to short periods--even sometimes for periods as short as
one month. This has resulted in many erroneous estimates of evaporation,

since the relationship between lake and pan evaporation changes as the
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season progresses. In the Lake Hefner studies, the coefficients for

the Weather Bureau Ciass A pan varied from about 0.5 in the early spring
to nearly 1.0 in the fall, and greater than 1.0 in the winter months.
The seasonal fluctuation is due in part to heat stored in the lake or
reservoir waters which increases evaporation from the lake or reservoir
in the fall and winter months as the average air temperature decreases.

In the Utah Lake studies reported herein, it was anticipated that evap-
oration could be calculated by the water budget method--at Teast during
the first two years of the study when extensive measurements of inflow-
ing tributaries were made. The difficulty caused by having two unknowns
(evaporation and sub-surface flow) was overcome by making use of the
salt balance principle.

Salt Balance Study -

Measurements of dissolved mineral content of the inflowing and outflow-
ing waters and of the lake itself were made at regqular intervals.
Measurements were made of total dissolved minerals and of the sodium,
calcium, magnesium, potassium, bicarbonate, carbonate, sulphate, nitrate,
and phosphate ions. The chlorides and sulphates of sodium and potassium
do not easily precipitate out of solution at the concentrations existing
in Utah Lake. A balance therefore should exist between the inflowing

and outflowing quantities of these ions adjusted for changes in the
amount in solution in the lake over an appropriate time pefiod, with the
water that evaporates leaving the salt behind in solution in the lake
waters. A simulation on the computer over the first twc years of the
study indicated that the evaporation as calculated by the water budget
method using Harding's estimate7 of subsurface inflow to the lake re-
sulted in a large deficiency of sodium, potassium, chloride, and sulphate
compared with the actual conditions in the lake over the two-year period.

By increasing the estimated sub-surface spring flows from the spring
sources having the greatest concentration of chlorides, sulphates,
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sodium and potassium ions (and by increasing the evaporation a corre-
sponding amount to keep the water budget in balance); the simulation
model was brought into approximate balance, mineral-wise, with the
actual lake conditijons. The water budget figures, adjusted to achieve
salt balance, show the calculated evaporation. These figures are shown
in Tables 4 and 5. Since evaporation in the winter months is small and
represents the difference between large numbers (inflow, outflow, and
change of storage) any small errors are greatly magnified in the calcu-
lated evaporation. Therefore, although monthly calculation of evapora-
tion is made for the seven months, April through October, no attempt is
made to calculate monthly evaporation during the months of October
through March. A total evaporation for these five months is calcuiated
based upon water budget analysis over this five-month period in each of
the first two years of the study. '

Water Balance - The Third Year -

In the third year of the study, many of the tributary inflows were not
measured. During most of the year, the measurements on these tributaries
during the first two years provide enough information to enable reason-
abiy accurate estimates of flow in the unmeasured tributaries. In the
months of April, May, and June of 1973, a period of extra-ordinarily
high runoff occurred, and it was not possible to estimate the flows by
this method. Therefore, the evaporation for these months was estimated
by using the evaporation pan records at Lehi, Utah, and average co-
efficients for the months as determined from the records of the first
two years. Calculated pan coefficients for the first two years of the
study are shown in Table 6. Water budget figures for the third year of
the study, (including evaporation data for the months of April, May, and
June calculated from average pan coefficients for these months from the
first two years of the study) are shown in Table 7.
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Table 4. WATER BUDGET ANALYSIS - UTAH LAKE 1970-71

(A11 figures are in acre-feet of water)

Precipitation Shallow Deep
on lake Surface  sub-surface sub-surface Surface Change in Calculated
Month surface inflow inflow inflow outflow storage evaporation
July '70 7,254 19,056 4,490 2,324 45,300 -66,248 54,072
August 5,981 18,692 4,490 2,324 50,700 -76,441 57,228
September 15,710 24,811 4,707 2,324 33,400 -26,540 40,692
October 9,705 35,725 5,447 2,324 14,900 +14,128 24,173
November 19,745 48,934 6,149 2,324 8,900 +76,133
December 12,634 51,106 6,593 2,324 16,900 +30,066
January '71 6,180 49,794 6,784 2,324 23,100 +47,043 32,033
February 12,007 45,485 6,460 2,324 25,900 +25,196
March 2,985 45,385 6,937 2,324 31,900 +21,627
April 16,632 55,701 6,445 2,324 30,000 +27,483 23,619
May 3,833 . 43,661 5,791 2,324 38,200 -22,764 40,173
June 2,517 41,490 4,707 - 2.324 40,000 -45,029 _56,067

Totals 115,183 479,840 69,000 27,888 359,200 + 4,654 328,057
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Table 5. WATER BUDGET ANALYSIS - UTAH LAKE 1971-72

(A11 figures are in acre-feet of water)

Precipitation Shallow Deep
on lake Surface sub-surface sub-surface Surface Change in Calculated
Month surface inflow inflow inflow outflow storage evaporation
July '71 827 18,355 4,490 2,324 48,000 -84,530 62,526
August 5,151 18,838 4,490 2,324 51,400 -74,340 53,743
September 5,807 23,877 4,707 2,324 36,800 -29,952 29,867
October 10,381 44,728 5,447 2,324 12,900 +38,816 11,164
November 7,814 51,111 6,149 2,324 10,300 +55,521
December 10,519 50,554 6,593 2,324 156,200 +53,770
January 354 46,292 6,784 2,324 23,800 +30,486 31,276
February 116. 45,048 6,460 2,324 25,800 +23,295
March 2,445 53,073 6,937 2,324 29,300 +13,121
April 9,17 44,321 6.445 2,324 25,200 + 3,761 33,300
May 330 34,951 5,791 2,324 44,800 -50,373 48,969

June 5,239 48,951 4,707 2,324 44,000 -32,215 49,436

Totals 58,154 480,099 69,000 27,888 367,500 -52,640 320,281



Table 6. CALCULATED EVAPORATION® FROM UTAH LAKE AND
EVAPORATION FROM PAN AT LEHI, UTAH,
JULY 1970 - SEPTEMBER 1972.

Calculated
Average Lake Lake Pan
Lake Area Evaporation Evaporation Evaporation Pan

Month (acres) (acre-feet) (inches) (inches) Coefficient

1970
July 92,018 54,072 7.05 9.39 0.75
August 89,940 57,228 7.64 8.82 0.87
September 88,467 40,692 5.52 6.20 0.89
October 88,292 24,173 3.29 3.47 0.95

1971
April 94,772 23,619 2.99 5.16 0.58
May 94,843 40,173 5.08 6.57 0.77
June 93,817 56,067 7.17 9.16 0.78
July 91,890 62,526 8.17 10.88 0.75
August 89,578 53,743 7.20 9.06 0.79
September 88,096 29,867 4.07 6.34 0.59
October 88,222 11,164 1.52 no data .-

1972
April 93,982 33,300 4.25 5.17 0.82
May 93,284 48,969 6.30 8.87 0.71
June 92,052 49,436 6.44 9.01 0.72
July 90,270 64,892 8.63 11.72 0.74
August 87,914 51,913 7.09 8.73 0.81
September 83,162 40,279 5.81 6.04 0.96
October 86,055 18,733 2.61 no date --

aCa]cu]ated by water budget method.
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Table 7. WATER BUDGET ANALYSIS - UTAH LAKE 1972-73

(A1 figures are in acre-feet of water)

Precipitation Shallow Deep
on lake Surface sub-surface sub-surface Surface Change 1in Calculated
Month surface inflow inflow inflow outflow storage evaporation
July '72 955 17,867 4,490 2,324 51,000 - 90,256 64,892
August 4,542 16,858 4,490 2,324 51,900 - 75,599 51,913
September 5,220 20,410 4,707 2,324 35,485 - 43,103 40,279
October 20,316 39,332 5,447 2,324 13,370 + 35,316 18,733
November 6,481 42,653 6,149 2,324 5,286 + 46,240
December 4,830 42,158 6,593 2,324 1,773 + 49,623
January '73 7,410 44,331 6,784 2,324 6,772 + 54,057 10,987
February 7,189 50,933 6,460 2,324 19,714 + 47,622
March 9,542 47,766 6,937 2,324 26,753 + 39,002 3
April 11,784 62,955: 6,445 2,324 29,798 + 30,048 23,662
May 8,964 136,368a 5,791 2,324 39,258 + 65,794 48,395:
June 6,106 55,471 4,707 2,324 44,551 - 29,732 53,789
Totals 93,339 577,102 69,000 27,888 325,667 +129,012 312,650

a . i . . .
Evaporat1on.dur1ng April, May, and June was calculated from pan evaporation data at Lehi, Utah, and
sarface inflow calculated by water budget, since surface inflow measurements not available for
these months.



SECTION VIII

COMPUTER SIMULATION

A Fortran IV computer program, LKSIM, was developed to aliow simulation
of the conservative salts in a well-mixed lake system. This model

(1) carries along the salt concentrations as well as the water budget,
thus allowing the user to evolve better estimates of evaporation and
sub-surface inflow; and (2) provides the capability to predict changes
in water quality and the water budget resulting from various management
alternatives, such as (a) diking, (b) changes in tributary inflow
quantity and/or quality, (c) and diked bay management policies.

The simulation model is based on the concept of a central main lake
which has satellite bays connected to it. During each time period of
the simulation, normally one month, the given inflows, outflows, pre-
cipitation and evaporation are evaluated for each area; the total
quantities of inflowing salts are calculated and added to each area;
and the end-of-period water volume and quality determined assuming that
each area is a separate, we]l—mixed body of water. The imaginary gates
separating the bays from the main lake are then "opened" and the volume
of interflow occurs as necessary to bring the entire lake system to the
same stage. This lake stage is the dependent variable since all other
water quantities are given as input data. Circulation between the main
lake and any bays is simulated at this point by also allowing the ex-
change of a specified percentage of a bay's volume with lake water.
These flows are then completely mixed in the recipient areas. The
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end-of-period water quantity and quality summary is then printed and the
next time period begins.

Diking is simulated by leaving the imaginary gates closed, thus leaving
the diked area as a separate lake. Many options are possible for manage-
ment of the diked area, for example:

(1) Any or all bay tributaries may be reassigned to another bay or
to the main lake. This allows simulation of diversion of water around
the diked bay or pumpage of tributary inflow over the dike.

(2) Any desired beginning bay stage may be given, thus represent-
ing various degrees of pumpage from the bay after dike completion. Any
such pumpage would be simulated by assigning it as a tributary inflow
during an early time period(s).

(3) If a given maximum stage is exceeded in the main lake in any
period, the excess water may be allowed (coded) to flow into a diked bay
area or else be exported out of the lake system, etc. Refer to
Section XIII, Appendix B for specific details on these and other model

-options.

Although the LKSIM simulation model is conceptually quite simple, it
provides a powerful tool for the evaluation of the water balance and
dissolved salt concentrations in a lake system. The model does not
presently incorporate non-conservative quality parameters--all are
assumed to be conservative--and it would be difficult to do so for most
parameters. This difficulty stems more from the general dearth of
understanding of factors as: (a) chemical precipitation, (b) circula-
tion patterns, (c) energy balances, and (d) biological cycles; than
from inherent difficulties in the model itself.

Since the simulation model assumes well-mixed sub-areas, the quality
calculated is, at best, the average for each part of the real lake
system. Any quality gradient between the main lake and a bay is like-
wise lumped at the imaginary boundary between them.
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When applying the model to a lake system, many judgments and estimates
must be made, such as: (a) average beginning salt concentrations, (b)
circulation for each period, (c)} time period step to be used. When the
model 1is used in conjunction with a detailed knowledge of the real
system, and compared to the observed lake quality during the calibration
period, it greatly increases the probability of accurately establishing
the major unknown components in the water balance budget. The "cali-
brated" model then also provides a powerful tool for evaluating re-
sponses to changes in the lake system.
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SECTION IX
DISCUSSION OF RESULTS

The computer simulation of the lake system was described in the previous
section and in Appendix B. This simulation served as a valuable tool
in the evaluation of evaporation losses from the lake over the study
period, as already described in previous sections of this report. The
salt balance technique, utilizing the "conservafive" ions which are
least subject to precipitation out of solution, should prove valuable
to other investigators who may be interested in the evaluationof evapo-
ration from lakes and reservoirs. Details of the methodology involved
can be noted by careful study of the detailed simulation reproduced in
Appendix B. The simulation presented there is actually the end product
of a number of successive preliminary simulations with appropriate ad-
juStments made successively to bring about the evolution of the simula-
tion presented.

The capability of simulation of the lake and tributary system in a
computer model permits many kinds of analyses. The analysis presented
herein relates to consideration of the diking of two bays of the main
lake. Innumerable variations in management are possible using the

LKSIM model. Considerable data are generated by the model. It is noted
that the simulated water quality, as indicated by total dissolved solids
and nine different ions, is determined on a monthly basis throughout the
study period. A brief summarization of the results of the detailed
simulation (shown in Appendix B) is presented in Table 8. In addition
to simulated water quality data at the end of the 36-month study period,
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Table 8. SUMMARY OF SIMULATION RESULTS - UTAH LAKE AS AT PRESENT

**#SUMMARY INFORMATION FOR TIME PERIOD 36 == MONTHS
wen PERIOD FLOWS AND INTERFLOWS
BAY PRECIP  EVAP  BUM TRIB  VOL BEFORE  INTERFLOW FINAL
NAME NO,  AC=FT  AC=FY INFLOW AC=FT INTERFLON VOL AC-FT STAGE AREA
MAIN LK 3139, 34634, 11589, 641161, ~689, 4489,33 61450,
PROVO 8 2 274, 4nv2, 5827, 31059, 4215, 4489,33 6928,
GOSHEN B 3 2719, 15246, 535, 226169, =3526, 4489,33 26649,
TOTAL SYSTEM 6131, 53883, 17951, LAKE 4489,33 952148,
waw WATER WQUALLTY AT THE END OF THE PERIOD
BAY 105 NA CaA MG K cL HCO3 S04
MAIN LK 1 967,19 121,90 88,16 44,70 16,61 189,21 328,62 172,88
PROVO B 2 747,070 63,12 92,15 34,99 11,81 71,82 391,26 143,40
GOSHEN B 3 1201,92 162,37 1¢0,22 56,43 21,19 261,66 387,19 225,23
wa«WATER BALANCE FOR THE SIMULATION
BAY PRECIP EVAP TRIB INF{OW BEGINNING ENDING
» ACFT AC=FT AC=FT STAGE  VOLUME  SYAGE  VOLUME
MAIN LK 1 161953, 633970, 1521799, 4488,58 595789,0 4489,33 641850,1
PROVO B 2 19059, 63356, 266885, 4488,58 21771,5 4489,33 26844,5
GOSHEN & 3 81293, 268882, 39025, 4488,58 2094¥0,7 4489,33 229695,1
#xxTOTAL LAKE == AC«FT  (EXCLUDING DIKED BAYS, IF ANY)
TOTAL PRECIPITATION®S  262293,6
TOTAL EVAPORATION s 96h207,6
TOTAL TRIB, INFLOW ® 1827709,1
TOTAL TRIB, QUTFLOWS »1052366,4
DTHER OVERFLOW . 8,0 (ENDING VOLUME HAS BEEN ADJUSTED POR OVERFLOW)
BEGINNING VOLUME s 824961,1 STAGE™ 44B88,58
ENDING VOLUME 5 898389,8 STAGE= 4489,33

VOLUME

641850,
26645,

229695,

898390,

NO3 PO4a
6,61 2442
2,99 3,07
5,30 2,04



the summary also shows a water balance analysis for the entire 36-month
period. The computer printout, reproduced on Appendix B, also displays
these data in graphical form showing variations throughout the study
period. Comparison of these simulated values with actual measurements
at various times indicates the salt balance characteristics. Figures 3,
4, and 5 show comparisons between simulated and observed concentrations
of sodium ions, chloride ions, and total dissolved solids in Utah Lake
over the three-year period of the study.

Many other simulations have been generated for different input and
management conditions. One which is most pertinent to the present study
is one in which Provo Bay and Goshen Bay were assumed to have been sepa-
rated from the main body of the lake by diking. For this "diked" simula-
tion, all of the Provo Bay tributaries were diverted around the bay and
into the lake, and all of the Goshen Bay triﬁutaries continued to flow
into Goshen Bay. All of the areas started at the same July i, 1970
stage, and no water was pumped out of the bays into the lake. When the
lake level exceeded compromise level, the excess water was "exported"
out of the system. A summary of results of the computer simulation are
shown in Table 9. It may be noted from the summary that a net saving of
220,000 to 270,000 acre feet (271 to 331 million cubic meters) of water
was made over the three-year period--the exact value being dependent
upon whether the Goshen Bay tributaries are also diverted to the main
lake. It may also be noted that the total dissolved solids of the main
lake would be reduced from 960 to 800 milligrams per liter by comparing
the undiked simulation results to the diked simulation results. Diking
would reduce sodium concentration from 122 to 95 milligrams per liter,
and chloride from 189 to 138 milligrams per liter.

It should be pointed out in passing that while some of the quality para-
meters shown in the simulation (for example, sodium, potassium, and
chloride) would be expected to correspond to actual measured values;
others (such as calcium, bi-carbonate, nitrate, phosphates, and total
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Table 9. SUMMARY OF SIMULATION RESULTS - WITH DIKES ON PROVO BAY AND GOSHEN BAY

*axSUMMARY INFORMATION FOR TIME PERIODD 36 e

k% PERIND FLOWS AND INTERFLOWS

BAY PRECIP EVAP  SUM TRIB VDL BEFORE
NAME NO, AC=FT  AC=FT INFLOW AC~FT INTERFLCW
MAIN LK 3123, 34455, 17416, 628521,
PROVG B 2 46, 668, 2, 493,
GOSHEN B 3 2082, 11678, 535, 77395,
TOYAL SYSTEM 5251, 46801, 17954,

wkx WATER QUALITY AT THE END OF THE PERICD

BAY 08 NA CA MG K
MAIN LK 1 799,64 94,59 82,46 36,94 13,57

*e4WATER BALANCE FOR TME SIMULATION

MONTHS
INTERFLOW FINAL
VOL AC=FT STAGE  AREA
@, 489,12 61220,
@, 4482,60 521,

@, 4482,88 20216,

LAKE  4489,12 61220,

cL HCOU3 S04
138,00 301,75 136,14

BAY PRECIP EVAP TRIB INFLOW BEGINNING ENDING
AC=FT AC=FT AC=FT STAGE  VOLUME  STAGE  VOLUME
::!N LK ! 162085, 635542, 1777751, 4ABR S8 S95789,8 4489,12 628523,6
Gogvg e 2 15128, 41331, 12933, 4483,58 21771,5 4462,60 493,2
HEN B 3 74987, 246n318, 39225, 4438,58 209400,7 4482,88 77395,0
wxaTOTAL LAKE we AC-FT (EXCLUDING DIKED BAYS
TOTAL PRECIPITATIONT  162445,2 BAYS, 1F ANO
TOTAL EVAPURATION = 635%42,3
TOTAL TRIB, INFLOA = 1777751,8
TOTAL TRIB, QUYFLOW= »1052366,4
OTHER UVERFLOW 3 219555,9 (ENDING VOLUME HAS BEEN ADJUSTED FCR OVERFLOW)

BEGINNING VOLUME =  595789.2 STAGE= 4486,58
ENDING VOLUME £ 628520.6 STAGEs 448912

VOLUHE

628521,

NO3
6.90 :

POQ
2.46



dissolved solids would not--for at least two reasons: (1) chemical
precipitation of several compounds, especially calcium carbonate, and
(2) biological activity such as algae growth and decay which results in
uptake and release of nutrients such as nitrates and phosphates. The
quantities of these nonconservative ions that are trapped or removed in
the lake may be estimated by calculating the difference between the ob-
served and the simulated levels at the end of the simulation period.
Using this approach, the model is calibrated using the conservative
ions and then used to estimate nonconservative ion removal. Several
other important factors in relation to the effects of diking should be
mentioned. The authors have already previously reported27 that Provo
Bay is presently functioning as a large oxidation pond which has con-
siderable effect upon the reduction of pollution parameters within the
bay. If the waters now tributary to the bay were diverted to the main
lake, some pre-treatment would be necessary to maintain the present
lake quality, particularly near the inflow area.

The research reported herein was not directed toward a detailed study of
biological factors, but Barnes, et. a].,28 have reported several recom-
mendations relating to the precautions which should be taken to limit
the possible adverse effects of the proposed Goshen Bay dike on the

biota of the lake.
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SECTION XII
APPENDIX A

In this section, a complete computer print-out is given for all lake and
tributary quality sampling results and many of the quantitative flow
measurements of tributaries, particularly for those made at the same
time a quality sample was taken. See pages 56 to 98 inclusive.

Preceding the computer print-outs are maps showing the location of all
sampling stations and an explanation sheet of nomenclature used in the
data listing.

The tabulation of data is presented chronologically for each sampling
station in order of number, except for some supplemental data obtained
from the U.S. Bureau of Reclamation for the period September 1972 to
June 1973 which is presented on the last three pages of the data list-
ing.
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Figure 6. Map of Utah
: Lake Showing Sampling Stations
ol Scale - 1" = 3.33 miles
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NOMENCLATURE USED IN THE DATA LISTING

AL = Alkalinity - reported as mg/liter calcium carbonate
BOD = Biochemical oxygen demand - 5 day 20 degree C

CA = Calcium - reported in mg/liter

CL = Chloride - reported in mg/liter

C03 = Carbonate - reported as mg/liter

COLF = Coliform bacteria - measured either as actual number or most
probable number per 100 ml1 of sample

COND = Conductivity measured in micromhos/cm

DS = Dissolved solids - total soluble salts measured in mg/liter

F = Fluoride - reported in mg/Titer

FLOW = Flow rate in cubic feet per second

GB = Goshen bay stations

HARD = Hardness of the water reported as mg/liter calcium carbonate
HCO3 = Bicarbonate - reported as mg/liter

K = Potassium - reported in mg/liter

MG = Magnesium - reported in mg/liter

NA = Sodium - reported in mg/liter

NH3 = Nitrogen present as ammonia - reported as mg/1iter nitrogen
NO3 = Nitrogen present as nitrate - reported as mg/liter nitrogen
PB = Provo bay stations

PH = Negative log of hydrogen ion concentration in moles/liter

PO4 = Ortho phosphate - reported as mg/liter phosphorus

S04 = Sulfate - reported as mg/liter

TEMP
TURB = Turbidity reported in Jackson turbidity units

UL = Utah Lake stations

UT = Tributaries to Utah Lake including Jordan River outflow

Water Temperature - degrees C
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3}
&b
3t
34
31
30

42
492
3h
37
39
35
36
39
39
49

1Hco3 Co3

229
220

ig8
382

424
409
2719
337

215
316

372
364
as?
393

3te
3638
3re
371
361

N o

©m

CL

ol1)
005

85
23

032
26
032
Q29
723
V30

6l9
017
Q2u
022
017
015

012
03s
J55
Q24
025
031
027

27
024
097
021
0:2
oLs
Ji8

ots
031
026
036
033
034
033
032

L9z

l63
29

396
e
038

299

042
945

062

972
Jed
¥ g

13

094
o877
972

3715

179
071
J40
J63

051
080

NJ3

l1.28
0.37

Q.11
J'32
1.70
1-8\’
1.38
l"“
1.66
1.69
1.55

0.12
2.40
J.T4
J.68
0.38
J.68

0.73
2,79
2.64
2.b4
1.98
2.24
2.20

2.76
J.90
Vv. 83
.18
.14
1.26
1.23

V.78
2.80
266
3.3
2.84
3,05
2.76
1.95
5.85
2.65

NH3

V.44
0.03
Je 23
0.23
0.07
J.33

Jo17
Oclo
0«04
Jedb
0.07
0.92

0.06
0.13
Je 16
U.o,
.11
J. 11

J.21
Q.04
U.23
Dol
Q.07
0,08
Je22

0.08
Je 52
l.36
L.04
J. 39
1.22
V.84
1.16
0.75
2.03

CuLF

2393

BOD

Q4.6
Ji«5

3.5

09.8
o5
vl.0
00.4
Jaeb

J2.2
V.4
00.6
Jdal
OtL.8
JJ.8

oo.é
04.0
Ji.7T
Wl.1
Ou.6
Ol.4
00.9

Vl.6
Jo. &
Jl.6
-)0-7
00.3
01.7
JJ. b

02.3
J2e0
U5.6
ve.3
J3.7
03.9
02.6
Jb.7
06.1
043

03

03.8
4
12,3

13.0
09"

DS Tu’sg

3712

s
042
042
o288

424
841
523
602

742
0599

32
430
482

443
400

650
687
691
653

645
0600

663
6838
554
564
401
0482
I5617

643
755
656
L08
3155
05484
6uU9
631
657
182

935

023



86

OATE  STA  FLOA TEMP  PA CD2ND AL HAPD NA CA MG K 103 CO3 CL . S9%4 NI3  NH3  PCs F CILF 80D N0 DS TURB

90969 Ul § 23.8 8.4 05.5 020
55570 UT 9 3.15 655 258 338 23 73 28 4 311 2.4 23 103 l.s8l 4300 4.8

62273 JT & 3.00 675 243 342 22 T3 39 5 294 1.6 39 196 0.l6 2000 5.0

61670 T 9 34.2 298 16 19 3) 5 14

63070 UT 9 26.8 8.20 600 254 309 L7 68 34 3 290 9.9 22 73 l.13 0.40 930 5.3

70473 UT 9 20.6 ¢ 213 342 24 T6 37T 6 246 7.0 16 90 J.99 0.30

14T UT 9 19.5 * 129 367 55 86 37 4 158 18 77 3.99 J.1)

71770 UT 9 lo.9 2640 8.20 222 1.40 V.02 Y64 12
73170 UT 9 27.0 354
30470 UT 9 1u.0 55

ALITI UT 9 7.3 # 197 263 22 56 30 & 241 17 93 1.24 Oedd

8l14T3 UT 9 7.4 % 23.0 8.350 34 1.20 O.l4 8.0

02870 UT 9 19¥.0 21.0 8.10 33 1.22 9.3 9.0 4712 22
93175 UT 9 1)1 ¥ B.25 653 265 369 21 71 43 3 317 3.1 33 95 1.18 0.70 0.35 9300 %.2

92373 Ul 9 2Ll.6 #* 7493 156 321 19 71 3% 3 19l Lo 69 2.64 Ve 50 3
129570 UT 9 l4.5 23)0 4.3
131973 UT 9 22.T ¢ 9,5 6,15 25 1.10 0.4 10.0 10
L0297 UT 9 2U.8 ¢ T.0 8,25 700 . 25 1.90 0.03 12.0 423 5
1123273 UT & 28.5 B8.15 030 2617340 18 TT 36 4 3l4 2.4 29 82 l.81 0.20 0.31 93)3 5.0

111272 UT 9 2d.8 ¢ Tu0 Ba.1) 69) 25  ° 1.60 0.04 9.0 422 15
111670 UT 9 24,9 8.20 213 345 24 19 36 4 260 15 84 2.12 .10
112070 UT 9 25.5 ¢ 8.0 0.1 568 . 25 1.70 5.02 12.0 421
113970 UT 9 25.8 C.2) 6T 277 359 23 78 40 4 333 2.9 30 93 1.40 Ja20 7200 S.8
121970 UT 9 6.0 3.20 690 25 1.50 V.05 8.0 5
122270 Ut ¢ 2.0 8.10 649 25 0.32 0.17 9.0 453 5
10471 Ul 9 22.9 B.2) 635 268 342 20 15 38 4 321 2.8 30 90 2.10 <10 0.32 1500 5.9 4%0 20
11471 UT 9 3.0 8.65 629 37 leteG 012 9.0 442
252711 UT 9 Ted 3.85 649 1.60 0.11 8.0 436
20871 UT 9 21.3 3.25 675 254 330 22 68 39 4 334 3.9 34 1)) 2.70 0.20 5000 6.0

21171 Ut 9 T.0 8440 160 0.1l 7.0 450
ZIBTL YT 9 21,6 ¢ 6.0 B.12 610 214 262 - 1.64 0404 0.2! 9,0 400
33271 UT 9 8.3) 54) 233 309 22 58 40 4 282 l.b6 39 9) l.69 V.10 150 7.3 390
30471 UT 9 8.30 659 1.6 0.10

3117TL LT 9 .10 570 1.74 3.06 0.08 457
31471 UT ¢ B.12 S99 1.76 - Jell 496
32571 UT 9 8.10 590 Le?4 & .10 424
40171 UT § 18,3 8.13 570 . 2.54 0.04 0.J9 429
40071 UT 9 16,6 * .23 0680 253 319 22 67 31 4 390 2.6 1T 95 1.63 Je 1) 430 5.8

1571 UT 9 lu.5 ¢ 1.35 510 1.23 V.03 24
42771 UT 9 18.0 * B8.20 530 206 311 25 62 38 7 252 . 17 114 1.42 0.07 U.l6 448
51371 UT 9 17.0 « 8.30 350 209 251 2.3 1.49 Jel3

52271 UT 9 14.5 » 3.40 550 17 l.46 0.12

L0871 UT 9 22.5 ¢ 3.92 530 1.23 Velu

615TL UT 9 32,5 & 8.20 510 J.24

62271 UT 9 21.0 » 8.3) 549 0.22

62971 UT 9 17.3 * 8.10 590 V.10

71371 UT ¢ 4.10 540 0.21

72371 UT 9 3.22 58) 0.78

72971 UT 9 B8.10 590 1.2%

31672 UT 9 18.6 12.0 278 357 040 82 37 03 340 013 091 2.20 0e 33 32.0
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DATE

32312
33072
40572
41372
1972
4207
510172
31672
32572
33072
40572
41372
41572
50372
51272
31672
32372
35072
40572
Aalil2
@l912
51072
3la72
32372
33072
43572
41372
41572
50372
51272
31672
32372
4997

41372
41972
5372
51072
31072
32372
40572
41372
41972
50372
51072
31672
32372
33072
40572
41372
41972

$Ta

ut
ut
urv
u7
b

C Lo N o0

uTt
uild
utTla
UTlu
Uil
urly
uiTll
urlo
utio
uriz2
uTli2
utlz
urie
Uurle
urle
uriz
utTis
uUTl13
uTi13
uTl3
uT13
url3
uTlis
Uiili
UTle
uTlé
utlsa
uTla
UTlé
uTlé
UTls
uTls
UTlLs
uTls
uTilY
uTLsS
uTls
UTis
Uile
UT16
uTle
Utle
UTls
uTle

FLunW

19.5
231
lb.d
1o, 2
L5.1
28
JS.J
3.53
3.71
4.2
4033
4.75
.0
4. 066
5.54
Jde 5
0.77
V.88
0.99
l.27
1.38
2.35
0l.0
Jl.1
Oled
vled
1.8
dlel
Ulel
Pl
1.39
le349
1.723
l.498
2423
z.bj
3.0l
1.33
2 JY
2048
2e23
3.94
2.23
ZQL)b
x.o'
lail
le k9
115
le23
1.27

PH

COND

%97
551

616
533

432
562

562

432
475

513
378

497

454
464

432
389

497

572
543

AL HARD

244
262

230
262
318
304
251
212
228

291
267

289
190
190
139

262
272

231
185
219

196
237

243
222
232

245
253

222
185

353
547
200
279
336
340
338
375
421
321
21)
353
326

31
329
393
33
211
346
353

338
329
527
220
217
204

291
342
396
236
327
313

332
363
211
165
298

584
434
389
279
415
349

NA

03l
3246
023
025
524
023
029
231
vla
o012
334
ol3
012

029
u3l
017
014
013
016
OlL&

054
021
022
020
0ld
015

029
037
Ol6
otl
olo
ol3

v3l
312
ol0
0l0
Jiz

J62
02¢
025
J21
022
Q22

ca

82
18
24
S4

7
73
151
121

95
1396
45
30
83

159
104

56
1i2
92

MG

3o
37
36

35
36
38
33
29
27
23
27
26

29
26
27
27
26
26
21

32

79
28
14
23

27
28
27
26
25
2%

23
24
24
22
22

51
35
35
34
33
29

04
J3
ek}
03
33
4
03
04
s

J4a
04
J4

04

J5
Q4
G4
04
U4

05
o7
05
G4
o3
34

04
03
Cée

35
04
03
33
03
03

HCO3 €03

298
357

<338
357
389
371
337
259
219

3506
326

353
232
232
172

329
333

282
226
268

242
294

293
271
234

296G
309

212
226

143
325

315
2715
267
tes

516
296

L

013
6
0Jy
oL
015
017
[+] B
J15
0l3
012
oL2
o149
012

013
J13
Ols
0l4
ols
Jle
014

o017
0l6
01y
a12
Lo
012

Y]
ol3
Ol»
013
oL3
oll

oll
Il
012
010
339

004
J22
024
024
0922
02l
ol9

-0 I

034
déo

088
034
178
od 7
071

D74

378
385
J37
1)
74
101

044

194
085

v8s

059
962

067

214
143
158

138

N33

1.88
L.05
1.50
163
1.15
1.20
2.40
ledb
1.86
L.
2.18
1004

2.56
Lebb
L.66
DeT4
lL.69
l.92

1«58

1.27
1.10
Ve 94
0.32
J.39
1.05%

’.-"2
1.8%
1.36
le56
l.64
led4d

2.80
2.50
2.55
2.58
2.44

3.006
2.15
la94
ladd
Jedu
2.06
2.16

NH3

P04

0.0%
Je b
Jd.u7
0.C%
0.01
0.3
0.37
0.02
Ued3
0.03
J.J6
0. 07
0.01

0.05
Jeud
Je 34
0.07
0.us
Je J4

Je 32
0.04
G.03
0005
0.97
V.03

Q.10
3.2
0.04
Q.06
e 4
c. 02

0.04
V.08
0. J6
J.13
0.92

0.08
Je 31
Q.17
Q.04
J. 30
Q. 04
0.03

F

CILF

800

J33.2
ol.1
Uded
0le.2
00.7
Jl.0
al.3
00.6
Ole8
0V.2
00.3
UJe 5
0v. 0

0l.5
Glel
Ud.3
Udel
4Je 9
Jide &

Jil.7
0Je %
JJe 9
JJe 4
Jle4
Ude

OZ.J
vile5
Ji. 4
JU. 8
Jl.u
4.9

02.6
Jl.3
Udel
J0.9
QJ.9

0l.0
Jle4
02.%
00.4
JO.l
Ul.é
00.8

DO DS TyRd

0255
0233
0582
TS
J501

0344

6638
0549

492
0440
0571
0450

560
c475
591
403

567
0599

585

512
J533
385
0421

437

548
0465
385
231

507
240
0409
04l
0419

03177
761
609
5190

0644

563
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DATF

51072
31672
32372
40572
41372
41972
51072
82667
II264
20969
0570
627
61670
63079
73470
71470
TIT79
T3 1)
8367
g1l70
Ble70
a2e70
01TV
22370
L3057
LolsTo
102910
112270
111270
11170
112679
113970
1212370
12227)
10471
11a7}
20271
20871
2117l
2.871
30211t
JosTL
31171
31871
32511}
43171
40671
41571
42771
51371

STa

uTls
urit
utlr
uTit
uvlr
(VAR
uilr
yTid
utTis
UTls
UTle
yTie
Uild
uTld
utla
Utly
utly
uTls
uTlY
urlad
usTlay
utiy
urLe
uile
D7l
VAN R -]
Uity
urig
UTiy
uUTls
uTle
uTla
urly
uTla8
urls
uTla
uTid
Uild
uTla
uTtla
Uilo
utis
utla
uTly
Uils
uils
uTia
UTlLa
uT1a
uTls

FLOA

0.77
le37
l. 93
2,00
2425
del2
3.%0

260}
2500
PEPE:)
23.8
28.5
2bel
25.2

31.5
37.1
40.‘
40,6

26e

31.2

35.3
2.6
27'6
2%9.9
30.9
29.1
2T7.7
27.5
28.5%

35.0

-

* % e *

-«

TE MY

17.5
15.9
12.9
17.5
08.5
v3ed
16.0
27.3
24'J
23e%

PH

CIND
583

626

562

730
7132

T45

450

175

792
725
864

T
835
824
924
760
924
Bo4
5495

365
430
815
694
720
730
710
820
560
65
530

AL HARD

245
276
lél
285
330
316

2538
260

281

241
319

272

299
233

300
247
323

31l

248

283
30}

309

254
204

350
410
349

393
356
347

384
367
366
370
426
432
256
3194

372

401
387

382
379

’

41l
404
300

438

388

377

NA
02%
c27
034
ots

oLr
ols

35
27
26
30

11

32

4J
26

26
39

39

15

32

30
47

o
81
105
T4
103

25
83

88
63
89
84
G8
99

:X:]

93
51

89
86

92

9l

84

93

a8

87

MG
36
“C
32

27
34

40
39
35
39
44
45

37

41
39

39
49

44

43

22

50

41

39

- D AN = O

HCO3 €3 CL

399
337
173
3438
366
386

311
322

340

295
390

211

362
275

362
332

388

374

302

321
3167

an

311

245

~ N
0 N

—
[]

2.5

1.8

Q22
Cle
030

017
013
oL3

4l
35
24
36
43
32

39
63
59
40
22

50
37
33
59
63
42
37
50
33
63

34

59

27
35

122
159

109

116
106

104
140
193

110

104
13

95
906

17

102

61

129

104

126

N353

2.15
2.9
3.54

2.55
2.35
3.25

2.24
J.29

ZIZ“
2'21'
2.24
1.05
0.38

2.24
1'10
1.60
2.24
3.68

deld
1.6
d.41
l.70
Le65
0.03
J.50
1.6
J.517
2.62
1.8
1.60
1.20
1.90
2.62
2441
2.22
2.62
2.75
2.52
i.78
S.42
2.40
2.00
1.54

N3

0.04
0.02
0.05
0.29

O.1%4

PG4

0.9
4.8
0.04

J.)B
D06
Qe VT

l.00
0.60

.2400

2.8
| VN
0.55
J.13

1.40
0.64
0.406
V.70
Je EJ

1030
Q.13
Uebd
0.13
Je2)
V.07
Je 80
Je 22
V.25
Q.20
Je 35
0-"‘
O.19
Je 31
1.10
Je bl
1.00
O«5%
Q.00
0.92
0.92
0+40
O.74
0.06
.36

[

0.40

J.36

0.36

COoLF

432)
3000

9303

3000
3000

3099

9390

3000

2190

4300

1500

B30

0d. 4
1.2
0.0

8.9
10.0

9.9

Bt

5.5
5.0

9.5

6.7

0o

1J.2
12.4
08.7

7.0

DS TURS

S6d
653
0522

2635
051l
541

622
593

528

498
507

609

513
554
513
Se8

582
639
731

568

529
532
615
551
657

w87
029
04t

52
45

23
60

20
23

65
90
28
53
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DATE ST&4  FLOwW TEMP PH COND AL HARD NA (A MG K HCO3 CN3 CL 504 MI3 NH3I P04 F COLF 30D 00 0SS TuRrd

52371 UTlye 32.0 ¥ 8.30 630 ' 26 1.98 0.62

60871 UT18 32.0 = T.37 6030 1.40 0.46

61571 UTLU 28.4 * 3.10 550 Jebl

52271 UT18 15.) * d.15 69 O.T72

62971 UTLY 20.0 * 8.02 770 De57

71371 uv1s 8.00 740 0.96

72071 uUTl1Y $.3) 719 0.92

T2971 UTlg 8.15 710 2.48

31672 UTL18 23.3 13.0 ‘ 423 037 102 41 04 019 10é 3.05 0.42 J2.7

32372 UTlY 19.3 11.9 122 436 337 1371 41 36 149 033 199 4.10 Q.47 J3.5

32072 UT1Y 19.8 1440 351 417 035 98 42 06 429 028 111 3.34 «48 03.0 9752
40572 UTL8 23.7 12.5 637 250 044 4T 42 05 C40 2.25 O.lb vl.0 G642
41372 UTLE 22.4 Jded 337 422 030 12) 37 )4 4l2 227 LIl 2.86 0.39

41972 UTL3 3.8 Cled 318 393 042 95 38 06 389 031 2.44 0.51 VLS 0634
42672 U718 23.7 12.5 788 318 294 033 92 40 05 389 027 097 2.25 0.37 02.2 671
50372 UT18 21.8 13.0 799 287 388 J36 48 41 96 351 225 119 2.15 Ve 32 V3.9 668
51072 4T3 16.8 17.0 734 326 397 JU42 90 42 05 398 034 175 J.28 3.7 613
41972 UT21 06.0 586 374 130 St 60 25 715 105 Q.75 0.29 02.6

51072 yT24 00.2 17.2 508 272 397 02% 99 42 X4 332 QL5 d. 72 .06 00.3 5073
31672 UTZ5 Ule.3 16.0 326 415 042 84 50 17 398 0390 076 1.20 0.17 V2.2 Q046
32372 Y725 Ula0 13.0 162 376 042 00 43 16 198 027 Q05 0.97 .18 UZe5 0433
33072 UT25 0l1.9 16.0 366 322 Q937 13 34 1B 447 025 979 J.7T2 Jel9 0l.0 7.4
40572 U2y 1l.00 14.3 637 134 013 29 15 02 026 .78 0.68 died 0648
©1372 UT2> Ji.d J8.0 648 381 374 039 79 43 16 465 029 076 9.80 0.18 02.4 147
41972 UT25 1.5 Q6.5 395 361 USL 72 44 18 482 Ry J.52 Jo l4 v2.9 700
51072 UT25 Vl.3 19.5 T6T 426 397 030 65 57 19 520 025 1.13 O.13 0l.7 7117
50372 UTLS Ul.5 18.5

8260y UT29 28, 24.8 8.50 6.2 BEP)
93269 UTz9 30, 23.5 8.60 07.8 028
90969 UT29 7. 22.6 8450 07.5 025
565170 UT2y 84, 8415 460 182 232 12 65 17 3 219 1.7 2) 56 J.23 233 1J.0

63270 UTZY 118, 8.00 460 174 238 12 44 19 2 211 1.2 2% 54 0.36 0.10 930 6.9

61670 UT29 3Tu. lal 9 S6 10 4 9

63970 UT29 117, 8.10 365 143 180 8 49 14 3173 1l.2 2J 37 9.2 .12 232 6.6

13473 UT27 Y. 131 196 13 59 12 4 161 it 109 0.30

71470 UTL9 25. 148 232 51 65 17 4 181 13 42 J.41 Je8J

L7730 UTe9 1la 27.0 8.43 240 154 0.22 Ve lb 13.0 283 19
73173 UTZY de 25.5 8.3) 256 . 0.31 0.03 11.0 264 10
80473 UT29 13, be5

81470 UT29 7. 8420 35 0.09 Q.17 10.0

8l172 UT29 e 136 176 14 46 15 6 166 14 45 0.90 J. 80

32870 UT29 19. 24.5 7.90 0 36 V.49 Je04 6.0 325
9ul70 uUt2Y 17, <8425 415 183 226 11 &1 168 3 219 2.2 23 39 J.l4 Jeld 0.23 930 7.5

92373 UTL9 93, 8.22 151 253 19 70 19 7T 185 e 47 0.20
100570 UT29 34, 4300 1.5
101570 LT29 113, 8.0 7.95 25 1.40 0.09 6.3 5
102970 UT29 33¢. 7«5 8411 447 25 Jell 0.03 6.0 263 10
110270 UTZ9 331, 4e40 400 161 203 11 5% 16 4 192 2.7 24 50 0.40 0.10 V.22 930 7.5
111270 ut29 329, 7.5 8.10 487 25 O.14 9.3 9.3 252 9

111673 UT29 319. 8.1 5T 197 12 56 14 4 70 8 56 0.21
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DATE

112670
113070
121070
121470
122370
10471
11471
11671
2u21tl
20¢71
2117}
21871
3u2171
3171
31471
32571
«3171
“ULT1
42771
51371
52011
0us7TL
61571
622171
629171
71371
72071
12971
31672
32372
33072
49572
41372
L1472
42672
50372
51372
31672
32312
33072
40572
41172
1272
51072
32372
33072
41372
41972
51072
32372

STa

ur2y
urze
U2y
ui2n
ut2e
urae
urzy
urae
utze
uTZ9
urz2s
ur2s
ui2y
uras
12y
urz9
uraey
urze
uT29
urzey
urz2y
uree
ut2e
ur2y
uree
ures
uT29
uT29
Uty
Uray
uT29
urz2e
ura9
ures
uiay
ute9
ui2y
ursi
uTa3l
utai
urs3l
uT3l
uT3l
Ursi
uraz
uT32
ur3iz2
uriz
uT32
UMa3

FLIW

411.
431.
319.
374,
380,
71,
260,
201.
JUb.
328,
392,
231,
ldo,
lob.
157,
264,
353.
zs.
362,
191.
loz.
105,
456,
3oV,
120.
13.
16,
12.5
354,
s,
332,
266,
36l
i3,
214
172.
121.
01.9%
0Jde5
0l.3
ot.8
V2.1
0l.0
.5
Yde?
00.7
00.7
e 7
0J.7
Q0.1

TEHP
1.0
4.5
4.0
2.0
4.0

4.0
4.0

8.0
37.0
3.0
07.5
J46.9
9v7.0
V3.0
V8.3
12.0
15.0
12.0
19°.9
14.9
07.0
09.0
19.1

11.5
1242
12.0

P CNOND

8e4
8.23
8.15
Be 30
8.20
8.30
Be S
6.53
8.90
310
B8.75
7. a‘
8.40
0.29%
Ha09
8. 10
8.8
8.20
B8e 2V
8.2)
8. 30
7.35
8.2)
8,30
T.53
7.9
7.99
8.20

266
410
437

305
410
426
365
426
450

430
455
420
460
440
420
455
340
379
400
330
295
295
3130
430
400
420

373

421
410

475
356

3718
486

572

583

AL HARD

161
133
165
148
163

143
171

165
140
133

46
186

169
lal
162
168
164
281
203
266

202

269
283

309

350

34

201
23%
228
240
219

224

221
219

259
236
219
134
215
219
291
212
234
38
18
303
178
309
294
207

359
352
343

11
54
1
12
1

11

i1
12

0lé
Ql4
o12
013
olo0
Gl
J1i3
o113
0lLs
02l
016
021
0le
cle
oL7
ol

020
ol19
031

CA

56

69

58
75
58

60

59
63

106
103
938

MG

15
15
20
13
s

18

16
15
15
15
14
13
15
14
29
21
21
21
21
20
20
23

23
23
2%

04
05
04

HCO3 CN3

194
163
197
181
196

175
204

199
172
160

S7
227

297
221
193
2035
291
343
248
325

345
329
346

3717
%27
334

1.7

2.2

1.7

2.8

1.7
1.1

cL

25
29

25

25
10

24

39

ouy
010
004
Jlé
ouY
033
nJs
0uY
005
OL4
0l6
Ole
oL7
0ln
oL
ui2

020
ole
016

§0+4

52
54
53

58

61

54
55

254
050
049
045

Je5
va?

Jbél
057
052

062

112

NO3
J.21

NH3

Ja 18

0.21
Je32
Q.09
Ded5
Je22
J.33
J.37
J.17
0.3¢
Qo4
dao4
Jeal
Ja39
Jabs
Q.65
JetB
Q.30
V.26
O.28
0.31

J.28
o. 36
0.14
J.18
V.22
O0.17
J.J6
O.11
d.15
Jd.25
V.22
Jelb
Jeld
0.25
0.35
Je22

L.15
L.08
V.88

0.04

Q.02

0.05

0.08
0.04

F

0.22

;OLF

430

230

432

152

4300

8ao

.5

beb

6.3

6.0

02.0
Ol.2
0l.5
V0.3
0l.6
00.7
001
J91.9

00.0-

Jl.8
0l.9
Ol.4
Jie S
0l.1
0i.4
J2. 6

JJde4
Ql.d
00.2

01
9.0
8.0

10.0
9.3
9.0

10.0
7.0

0s TuRA

2597 40

271
274
365

346

"270

295
260
39
285
350
297
297
ist
334

0443

378
0349
0389

348
0429

556
456
526
055)
0557
0460
24380

663
494
0558

16

15
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DATFE

33072
“©0572
41372
“l972
51072
82669
922069
90967
50570
60270
61570
6321
T047TY
71470
TVTT7)
73179
80479
3117)
8le7V
d2870
9317
92370
100579
101570
122874
110279
111270
111670
112670
113079
121070
1214790
122379
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11671
22271
Va7l
21171
302718
31171
31871
32571
40171
40071
42771
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52071
60871
61571
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urs3
uT33
urls
uT3s
ur3a
Urda
UTi4
UT34
uv3ae
UT s
UT34
uTls
Uile
UT 34
uUT3e
Urise
Urie
Urls
UT34
UTl4
Uilde
UT34
uris
url4
ulrils
UT34
uTle
UTs4
UT34
UT34
UT34
Utis
UT34
UT 34
uT 34
UT 34
UTs4
Uris
Ur34
Ut 34
UT 34
Urig
UT3a
UT34
Uvie
U734
Ut 34
Ut 34
UT 34
UT34

FL W

0.1
0d.1
.l
0J. 1
00.1

15.0
1.8
il.9
.6
1.0
1l.5
1.7
1l.6

ll.6
12.0
1Loq
1ieb
1u.7
1Je 5
1.3
13.3

-
[ BNy ]
P
-0

10.1

LR o e N U IRE, [V, LB - N VAR L SRS 0L S < SRS (I e
¢ & B 8 ¢ & uw ® & 9 ° 8 8 % * ° 8 s = g
WOV OO ~N~NWwO~NO0C ~Nr~ SO

—

& % % &

R PR ERE P EREEDR NGRS

PH

canop

L3: 7]
454

575
570

610

595

660
600
690

44l
639
§24

588
615
6e9
500
588

600
530
530
550
540
650
450
500
530
540
520

AL HARD

273
163
265

231
240

241

198
209

152

243
127

259
223
249
173
260

188

236

244
212
18l

227
222
223

288
303
Al4
305
314
347
208
308
223

392
285

315

305

34

304

346

288

302
272

N&

034
033
036

1 T
i3
15
14
16
52

15

18
18

16

19

58

15

15

15

15
17

58
56
55

84

87

93
86
93
98

50

83
a3

85

86

88

86

104

81

83
16

MG

20
20
2l

19
21
20

20
2%

19

23
19

25
22
23
20
22
21

21

23
20

4
J4
Q4

L - RV B

04

281
290

291

242
244

186

292
155

282

299
259
220

- CO3

[ ol -0
. )
o P

onN
-~ &

[N«
« s
wo <o

cL

ox7
023
ols

28
2y
2Y
31
1y
29

17

37
30
14

25
37

37
13
37
3)
235

38

3V
33

39

21
21

21

$24

o1&

55
49

6l
80
36

50

S4

59

52

78

59
50

55

57
6l

NJ3

V.06
Jea2

l.24
1.29

z.z“
2.24
2424
1.20
4.01

1.96
1.4
1.32
1.36
0.20

Je55
1.20
0.9%
Jebd
1.13
0.66
1.22
0.485
1.12
Jet>
1.04
0.35
I 0T
J.35

1.24
lald
l.10
Qe G2
1.04
lel3
222
1.87
2.19
2,07

NH3

Q.15

0.06

0.08

0.06

PO%

Qe 15
0.14
d. 19

0.10
0.10

C.22
0.%9
Jeld
a' Js
V.08

.15
0.07
0.20
0‘ lu

0.08
Je il
0.20
0. ‘Jk

0.07
Jab)
0.1t
0.10
J.13
0.10
0.12

0.20
0.12
J.ll
Jel4
V.08

Je 04
Uela
Je17
UelO

£

0.25

0.25

9.23

Ue26

CULF

930
230

390

2300

2939

4300

930

4300

930

230

439

800

2.3

3.0

2.5

3-9

2'3

2.8

no

04.8
08.4
7.3

DS TURB

493
335
0458

418
328

463

398
345

391

389

378
525
3048
372
394

450
592
L)
42)
393
3ol
308
398

023
024
026

10

20

13
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DATE  ST4  FLOM TEMP  PH COND AL HARD NA CA& MG K MC03 CO3 CL S04 NJ3 NH3 P04 F COLF 300 00 DS Tuas

62271 UT34 12,3 8.10 539 V.21

62971 UT3s 2.9 TeTO 540 0.1%

T1371 UT36 113 Te85 530 Ja 27

72071 UT34 11.9 1.80 550 Us b0

72971 UTs46 7.9 & 7.85 570 l.37

31672 UT34 Q4.8 16.9 263 289 224 83 20 35 322 027 451 J.o$ 0.34 02.9 0532
32372 UT34 J4.8 13.90 290 306 018 88 21 06 354 021 050 0.60 0.04 Juel 0512
33272 UT36 04y 16.9 250 293 023 483 21 0% 306 0ly v4s 0.73 0.08 00.5 503
40572 UT34 0%.0 15.2 223 J14 &7 21 )4 07 J.65 J. 28 0.3

41372 UT34 06,2 Q8.0 518 250 257 0l9 70 20 04 3¢5 023 057 V.96 0. U5 vle2 0549
41972 VT34 05.2 V9.0 287 397 013 90 20 04 351 ols6 .26 0. 04 0l.1 500
42672 UT34 05.2 14.) 635 259 292 02) 84 20 24 317 919 I51 l.43 Jl.5 516
50372 UT34 05.1 15.9 255 307 013 90 20 ¢S5 312 0l3 056 1.55 0.08 V1.8

51072 UT34 Yue9 17.09 497 268 ol 328 0ls L.49 0.05 vl.0 0360
31672 UI35 ulWd 16.9 218 263 J15 79 16 I3 266 U9 045 0.65 0.u3 00.5 434
42372 UT3S 2.0 15.0 150 249 015 72 17 04 184 012 046 0.77 O.13 Ji.9 351
40572 UT3Y% Oted 15.5 292 133 0tl 27 16 02 0L} Q.07 00.3 0253
41912 Uld5 0).) 9.9 b

51072 UT35 03.3 18,0 421 191 210 Ol4 S8 146 02 234 09 Qe.4l 0.07 0u.9 4lée
12372 UT26 Jdu b 15.9 190 232 oL8 Q.44 0.08 02.2 0273
330712 UT3e 00.4 17.0 282 025 61 28 24 J31

43572 UT36 JJ.6 16.5 410 l41 013 14 26 03 015 0.16 0.03 00.7 0431
G191 UTlo V2.5 19.5 169 184 019 54 12 03 207 Glo J.172 V.05 ol.3 302

50372 Ul Yua1? 16.0

51072 UT36 Ju.4 16.5

32372 UT37 V2.8  12.0 194 365 020 105 25 05 237 018 054 . 0l.2 464
33002 UT37 62.6 13.0 323 362 024 104 25 J4& 395 07 I57 L.44 0.97 1.0 661
43572 UT3T We7 11.7 415 219 018 45 26 04 ols L.06 0.0/ 00.2 074y
©1372 UT37 0l.2 10.5 S18 331 366 OL7 107 24 04 405 019 053 1.40 0.08 635
41972 UT3T 0l.0 11.0 340 362 021 104 25 04 415 319 Le42 de J5 9.1 589
31672 UT33 16.2 13.0 231 264 028 78 1T 03 283 013 049 0.13 Ol.6 47l
32372 UT38 16.2 13.0 246 252 018 T3 17 05 301 Ole D46 0.76 0.78 1.6 416
33072 UT36 15.7 12.0 219 259 C16 74 18 03 268 012 345 J.85 Vell Jl.2 437
43572 UT38 1.1 12.2 346 146 0l4 29 18 03 021 0.93 0.08 00.2

41372 UT34d 10.2 L1.8 432 236 249 013 72 17 O3 289 Ol4 043 0.98 0.07 ol.2 0404
41972 UT48 15.6 C8.9 154 167 019 49 11 03 188 020 3.83 Je 37 V2.4 V313
62672 UT3H 1240 124 466 204 241 OL7 &7 18 03 249 009 034 0.88 0.08 ol.1 0400
50372 UT36 10.2  L4.5 540 207 259 015 T4 13 03 253 OLl 045 V.93 0.15 d2.4 420
51372 UT34 1.7 15.5 497 204 234 016 L4 18 03 250 012 0.89 0.28 Jl.3 364
31672 UT4l .0 19.0 137 319 031 B0 29 03 168 015 044 0.485 0.03 YIS 371
32372 UT4Ll 0ae3  11.0 178 307 027 71 28 04 218 023 042 1.00 3. 05 V2.3

33072 UT4Ll JO4ed  14.0

49572 UT4L Je.d  13.5 0.51

41372 UT4i 06.2 12,0

41572 UT41 J5.8 07.0 233 237 021 &2 20 04 285 Ole 0.71 0.05 02.3 429
51372 UTei J4%.5  L7.0 562 259 299 021 77 26 34 317 ole De69 0.09 01.9 404
81470 UT42 20,0 T.3% 03 2.85 1.12 6.0 1o
82870 UT42 19.5 7.35 63 0.36 0.25 5.0 1065 5
9337 UT42 17.7 7.35

121479 UT42 264 T8 1T 54 6 10.0 338 0.40



59

DATE Sta FLOW TEMP Pl4 COND AL HARD NA €A MG K HCO3 CO3 CL S50& %ND3 HNM3 P Q4% [ COLF G D DO 0SS TUuad

10471 UT42 : i 2.0

10571 UT&2 TeB0 970 234 420 40 99 42 5 284 1.0 54 268 0.02 0.50 D.69 2300 748 10
11071 Lvs2 8.20 ©35 207 521 36 136 44 253 1.8 &7 0.75 0.94 1.0 869
23271 UT42 11.9 8.3) 0864 0.2 0. 04 6.0 694
21671 UT&2 14.0 7.45 855 179 219 0.2 Jab8 1488 1.35 6.0 634
30471 UT42 T.46 8YS 2.7% 1.15 2.1

3LLTL UT42 T.4) 790 .61 2.09 1.69 66l
31871 UT42 7.35 740 JeT5 la5 1,87 669
32571 UT42 7.50 790 0.62 0.81 2.10 590
4)IT1 UT42 7.5 742 J.60 0.09 V.86 $97
40671 UT42 7.90 730 Qb7 2601 806
42271 UT42 7.6 800 Va6l 0.85 l.12 639
42171 UT4H2 Te52 T4) 187 448 44 117 38 10 229 0.3 39 244 0.79 J.39 1.0% 122
0871 UTa2 7.52 7160 VeT2 1.82 2.35

51371 UT42 T.5% 750 190 232 0.3 D55 0eld 1.20

52)T1 UT42 8.2) 782 33 Q.64 0.69 0.89

61571 UT&2 T.62 1710 la5

62271 UT42 7.10 780 1.23

62971 UT42 7.57 822 0.84

71371 UT&2 Te65 790 0.77

172371 UT42 7.40 8390 1.20

72971 Utz 7.6) 85) 1.47

80471 UT42 7.30 830 0.39

31672 UT42 21.5 18.0

323712 uTteZ 21,5 16.0 235 486 951 132 38 )07 287 046 293 J.54 d.27 0.3 853
33072 UT62 227 17.0 153 339 060 70 40 06 187 037 282 2.63 02.3 683
40572 UT42 21.5 17.0 767 345 033 T4 39 29 949 J.51 0.08 01.0 or21
41372 UT42 32.0 149 832 240 454 035 126 36 26 293 A37 245 J.50 Jeld 2.7 0917
Q1972 UTH2 3.5 11.% 251 449 043 122 3% 0% 307 033 J.65 0.05 Oles 0499
42672 UT&42 3240 14.0 664 251 467 043 126 37 06 307 032 252 J.48 03.7 0977
53372 UT42 32.0 18.0 251 5206 043 148 38 06 307 022 278 J.64 JeJ3d J3.1 843
51372 UT4&2 33.) 1869 907 269 495 040 129 42 06 129 036 0.5%7 0«38 02.6 582
al6l1d UTal 364 24 98 29 7 21

70470 UT43 19.6 * ) 200 387 41 99 34 & 245 4% 130 L.31 5.29

T147) UT/HY 8.1 @ 202 391 T4 99 35 9 2471 53 124 1.40 4.32

TLIT70 UTa3 9,2 2240 7.7) 205 0.30 1.45 6.0 543 20
TILT0 UT43 5.% 19.5 1.80 0.90 3,00 5.) 552 &
d117) ITAI 6.5 J. 255 333 12 84 30 10 208 5.1 52 116 3.43 2.80

82370 UT43 6.2 18.9 7.05 3¢ .32 .35 6.0 627 10
131570 UTe3 5.0 £ad Ta70 50 1.40 2425 5.9 532 40
1)237) UT43 T.3 -# T.3) 53 32
102970 UT63 3.7 % 6.5 7.95% 3864 63 l.10 1.85 7.0 ST1
111270 UT43 4.8 B.0 8.25 945 63 1.40 1.90 6.0 606 21
112670 UT43 5.5 8.) 7.7 5133 15 J.06 1.30 T.0 640 130
121070 UT43 7.0 6.5 7499 31§ 75 1.10 0.61 7.0 12
122370 UTw3 7.t % 6.5 T.85 G4k b5 0.57 1.19 8.0 654
10571 UT&3 §.5 = 8.29 226 468 35 110 47 6 276 2.) 37 1.94 3.4 582
11471 UT43 L1, 4.0 6,15 944 ) 75 1.40 3,10 8.0 640
11671 LT43 11.8 = 8.57 805 235 472 39 110 48 287 4.2 56 1L.46 1.32 3.2 745
2027TL UT43 ll.4 ¢ 3.0 8.83) 8l2 l.22 199 6.0 600
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DATE

21671
30471
Jusrl
31171
318171
32571
40171
42271
6271712
50871
51371
523171
61571
622171
62971
71371
72071
72971
804712
31672
32312
33072
40572
41372
41972
L2072
53372
51072
82669
90269
909069
50970
602790
63070
TL779
73170
82879
990179
22570
1)0%7)
110270
111673
11301
121470
1047}
13571
11671
20271
29871
21671

$Ta

UT43
UtTe3
UT4e3
Ute3
utTal
Ur43
UT43
Uras
utes
UTes
UT43
Uva3
UT43
UT&3
uiel
UT43
UT43
Ur43
T3
UT43
Ul 43
Ures
Ut43
uT43
UTa3
UT43
Ui 4

UT43
UT44%
UT6 &
UT4e
UTa4e
UT4He
UT44
UT 44
UT44
UT44
UTée
UT44
UTé 4
UTras
uté44

UTes .

UT44
UT44
UT44
UT44
UT44
UT44
UT44

FLIW

11.8
12.77
13.6
13.8
1245
13.6
15.4
15.1
15.1
17.3
16. 4
12.6
8.0
,.o
5.9

12.0
3.9
6.5

10.0

328

V8.8

Qy.2

9.9

lo.z

Jd.d

33."

.
.
»
*
.
*
.
.
-
.
.
.

e« ®

4 h ERH ET R AR

TEMP

13.0 7.95
T.008

T.85
7. 38
Te6d
T.54
Tad)
7.80
8.0V
7.40
8.35
T7.93
.19
T.88
T«99
770
790
7. 20

8.50
8.6)
8,40
8.10
T.75
T.15

8.00
8.10

8.25
T80
8.30
8420

8.2)
.30
8.40
8.25
9.5 8.25

6-0

PH COND

810
825

750
762
780
730
190
140
650
700
630
630
700
7110
640
690
730
730

616
156

167
866
648

320
745
815

750
©90
510

470
365
548
489
440

AL HARD

197

20%
2348

245
208
245

243
245
240
230
276

136
237
254

253
104

204
172
221
129

222
156

236
151

471

404
378
220
271
383
370
383
376
357

166
374
«02

374
206

244
239
249
235

270
249

242

NA

51

040
037
ols
(k18
V33
030
040
247
030

23
28

40
17

12
14
13
24

10
10

11

Ca

113

109
102
67
61
134
29
100
193
92

50
97
97

97
$3

65
68
72
68

73
15

69

MG

46

32
30
13
29
kM
30
33
29
k]

10
32
39

32
18

20
17
17
16

21
15

17

05
05
92
05
36
05
08
36
d4

N ~ VN

w NN W

HCN3 €03

241

251
254

300
254
299

J2l
300
293
281
337

164
2868
309

306
128

244
211
264
158

266
183

247
185

l.o

0.7
J.9

cL

51

034
011
030
045
039
039
044
060
027

19
%)
“7

&7
14

22
i1
21
31

18
29

29

504

219

149
122
037

134

131
117

26
131
140

tor
32

41
$3
44
23

38

43

N33  NH3
ls21 O.84
l."l
1.48
le34
2.12
1.68
1.06
204
1.15
1.70

0.03
o.ba
Je2

Jeds
0.29
0.64
de01
0.46

l.20
l.73
2.05
2.10
1.7a
1.23
1.388
3.55
l.23

0.45
1.79
0.52

lL.24
l.11

V.66
J.B3
Q.79
v.82

1.06
0.80 0.06
Q.66

3.79 0.03

PO4

2.25
2. 68

2.27
2. 54
2.5¢4
2.54
2.1%
le90
1'95
2.6
2.70
l.51
3.31
3.26
2.82
2.91
J.T8
2.13
de 69
J.93
Je 91
0.85
G.50
O30
0.90
0.60
Q.47

F

V.50

0.13

CULF

1500
23900
2300

30900
2300
2390
4300
2300

4300

BOD

J3.5

004
V3.4
Jliel
0‘0. 7
v2.5
02.7
06'6
V.3

Wwihw
L) ® e
owvN

3.6

3.2
2.7

2.5
7.8

00 US TURB

8,0 579

625
643
640
590
579
624
682

671
564
475
24995
669
0511
96473
47
523

05.¢6

5643
5§52
627

433
344
7.0 281

10.0 259

o021
023
020

15



L9

RAarTE STA . FLIA TEMP P CONO AL HARD NA CA MG KX HC0O3 CO3 CiL SI4 NI3 NH3 PO F COLF 400 DO 05 Tuas

30271 UT44 33,0 ¢ T«7TO0 480 207 245 9 72 18 2 252 0.7 20 42 l.13 O.10 430 7.0 ' 415

30671 UTsé4 33,0 8.12 460 0.83 0,02

3117 UTL4 33.0 = B.10 41O Je786 Vo34 .03 331

31871 UT44 33,6 = 8.15 430 Q.78 0.04 323

32571 UT44 J8.1 * S.1u 410 G.606 V.09 256

4017) UT44 45,7 * 8.10 3l0 Je.58 2.33 J.04 213

L0671 UT4GS 44,3 * 8.15 320 132 160 6 46 11 2159 1.2 5 29 0454 0.10 1500 7.5 260

L2271 UT44 44,3 * 8.20 205 Je48 V.02 0.8 221

42TT)L UTah 44,7 204 182 9 58 9 3 250 4 25 J.4S V.29

50A8TL UTa4 37.7 % 255 0e38 0.04 V.15

51371 UT44 35,6 = 8.25 285 125 151 le2 040 Js 16

52071 UT44 37.4 * 8.50 320 6 ).53 J. 17

63371 UTH4 13.0 ¢ 8,10 &30 J.dé 0.17

61571 UT44 1440 8.40 430 Je2Y9

62271 uUTes 3,0 8.10 470 0.18

62771 UT4e 5.0 8.27 450 0.14

T1371L UTshe 7.80 690 V.50

72071 UT44L 3.8 & 8.10 610 J.51

72971 UTae 2.9 » 7.8) 610 l.42

31672 UT44 40,5 09.0 159 184 010 59 9 01 195 005 031 Q.70 0.04 02.9 0355

32372 UT44 38,0 090 131 190 G90 538 11 02 160 QJd7 031 v.70 0. 14 03.8

33)72 uTs4 33,8 09,2 187 295 018 67 31 92 229 0% J37 V.63 0.05 V0e7 390

40572 UT44 33,3 10.5

41372 UTa4 38.2 Jd.d 605 169 183 007 ST 10 92 207 03¢ 012 0.48 0.05 J1e5 35

41972 UT44 37.5 J5.2 168 181 003 56 10 31 206 005 0.38 v. 03 00.8 236

42012 UT44 34,2 Q7.2 356 167 185 010 56 11 02 204 004 03J J.46 Q.06 0l.0 318

50372 UTa4

51072 Ui4ah

31969 UT45 24.3 8.70 032
20069 UTeS 27.4 8,90 040
Y0264 UT6S 23.5 8.8) 029

90969 UTHS 20.7 8.30 05.5 026
$0570 UT4S Ba.2) 1220 279 3064 130 TS 43 12 455 4.0 132 124 2.24 3.50 2300 8.0

60270 UT4S Te15 770 329 389 36 90 4J 40 490 1,2 2! 83 2424 0.29 2390 066

6lLTO UTAS 9,2 * 326 41 7T 33 17 29

63070 UTLS 9,5 ¥ Te55 9860 379 445 5J 96 5J 4 461 .9 42 1)1 2.24 0.2 4300 8.5

TOLTO UT4S 5,7 + 251 35L 43 83 35 7 307 26 104 2.24 U. 40

Tla70 UT4S 8.2 * 231 334 46 81 32 & 283 26 10 l.a? .40

T1770 UT45 10.0 18.5 Ta6J 439 256 J.75 Q.J3 6.0 508 150
T3170 YTeS B.5 17.5 7.00 239 1.70 0.18 7.0 483 25
BIWTY UTeb bl.T 3.0

81170 UT45 d.é 258 329 83 43 54 9 39} 6.) 46 1464 2.24 1.2

81470 UT4S 9.8 13.0 7.55 79 1.58 0437 5.0 5
82870 UT4S5S 9.5 13.0 7.5 15 L.b64 Oe 39 5.0 552 10
90170 UT4S B.7 ¢ 8.20 335 346 368 65 80 41 5 &4l 3.6 49 93 2.24 1.1 J.35 30) 3.7

92373 UT45 T.5 * 8.6V 250 431 81 82 55 & 301 2.0 51 131 3.59 0«20

100570 UT4S 6.2 * 930 4.0

101570 U™4S 9.8 ¢ 9.0 7.70 75 1.5 Je 26 9.) 649 35

102970 UT4YH 10.1 ¢ 8.5 7.92 1186 100 2.10 0.0v 8.0 735 8

110270 UT45 2.9 * Te85 L1700 408 441 S5 91 52 5 494 1.9 79 152 2.15 0.30 1500 3.6
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DATE

1112790
112679
11307
121970
122370
10471
10971
11471
20271
20871
30271
304171
N
32571
40671
42771
604171
6lSTL
6221L
62971
riari
T2011
12411
4ds e
Al972
3672
32372
32
40972
41372
41972
50372
51072
81967
82665
9392469
90969
20211
21671
30471
JiLrt
31871
32571
43171
42271
427171
59371
51371
520718
61571

$TA

UT45
JT45
UT4s
uias
uraes
[V %1
uv4s
utns
UT45
urtes
v es
UT4s
UT&s5
Ur4s
UT4%
uT4s
UT45s
ut4s
745
Uv45
UT%5
Ui45
UTas
UTab
UT45
UTwo
UTé o
UTao
Y746
UT4é
UT4é
UTes
UTho
urtaer
UTa?
UT4?
UT4 7
UT47
UT47
UTe?
utar
[VARS §
UT47
(VA4
UT<47
UT47
UuT47
UT47
uT47
UT47

FLOW

@« & 8 5 & 8 &

~NNOrrWONLVLLE—CC =~ &H&ON

-
C O ~N~NSLr-WNNNNANRDWLRANWW W W WN W

e o & & & 4 & &

05.0
5.2
J3.0
03,2
3.0
03.3
vl.3
13.4
3.9
3.9

20.5
22,9
19.7
20. 0
9.9
19.7
18.3
2145
21'4
1i.6
lel
lol
2046

»> 8 %

A HBPRE 2B ES

a«a e # o RERTES

TRuMp

PH

7.70
T.70
8.25

0 7.7

7.85

7.85
8.55
7.90
7.99
T.75
7.’)1
7.80
VY
T«90
T.17
8.05
7.95
7.75
7. 40
7. 80
T.90

9.5)
8.30
2. 63
de 89
Y.05
5‘20
8.20
a.19
3.02
d.10
8.00
8.25
2.39
d.22
3.20
8.80
8.97

COND

1105

428
1435
1246
1286

1396
1296
1480
1315
1185
1085
Lles
1300

890
860
840
1005
820
800
930
443

680.

950
605

1708
1445
1305
1325
1180
1265
1365
1525
1365
1135

800
1125

99

AL HARD

456

461
420

435
312

an
357
281

341
304
35«4
326

307

497

524
479

497
395

159
314
438
428

244
336
269
347
393

NA

175

125
105

120
160

024
023
200
085

ces
054
Jab
080
036

CA

T4

98
93

92
16

16
83
93
94

22
77
79
73
80

MG

54

68
60

65
50

29
27
50
“7

46
35
23
40
47

19

04
0s
04
05

03
03
23
08
o7

HCO3 €03

846 5.4

558 2
509 2

526 2.
381 1

405
436
343

417
372
433
398

473 3.5

cL

87
150
130
125
125

138

103
100

a2

022
021
0.8
053

040
031
046
023

534 N33 NH2

lel

235
292

292
433

115
133

098
103

251

L.15
Je 04
3.79
1.99
0.53

l.64
1.45
2.206
2.21
2.60
2.497
2.13
2.49
Jde78
0.96

1.30
1.25
1.50
1.90

l1.68

1.05
1.60
0.75

0.68
3.19
318
2.66
2.86
2.63
3.62
lew7
2.96
2.35
2.30
2.14

Jed2

0.08

0.30
)52
0.6()
0.07
J.JL

0.15%
le44
0.47
0.33
0.30

P4

0.006
0.13
2.50
V.2l
0.17

3.90
1.6
0.10
d. 20
). ll
Uel5
oI 26
Je 22
Je 31
0032
J.35
0052
0. 23
Je 52
0.4"
l.84
J.’Jﬂ
0.03
Vedd
0. 11

0.08
2.05
0.21
0.22

O.b4
2.35
208
2627
2.13
2435
2.85
t.81
2.172
2. 6d
l.42
248
282

F COLF
2390
430
930

430

43J

800D

4ol

6.5

5.0

Jiel
J0.3
vi.l
Jil.9

0l.0
03.2
OLl.5
02.4
03.1

16.4
07.4
14.2
07.2
8.0
9.0

DS TurS

673 190
824 272

28
339

957" 15
1150

897
874
1397
1212

565
1017
762

728
546
Q185
592

oL9

oLe

922

020
1150
1010

936
922
800
1172
1136



69

DATE - STA FL3W fEHﬁ P4 COND AL HARD NA CA MG K HCO3 CN3 CL S34 NI3 NH3 P4 - F Cawf 800 DO DS TURS

62271 UT4T .S 8.00 985 4.17
62971 UT4T 7.0 9.00 900 1.26

71371 UT4T 5,4 7.9 919 2.71

T2071 UT4T Ll.0 * 8.00 980 1.78

12971 UT4T 17.9 ¢ 8.10 1015 5.76

80471 HUTAT B.1 » 7.99 1145 3,44

31672 UTELT 37.0 16.0 441 341 156 56 &9 12 539 092 119 1.56 Je bb 026.3 1027
32372 UT4T 3T.29 12.) 393 136 80 47 15 123 145 2.40 1.78 02.3

33072 UT&T 38.2 11.2 4717 582 109 2.44 1.40 J5.6

40572 UT4T 17.2 13.0 691 220 076 34 33 06 l.94 0.53

41372 uUTel 18,0  u8.) 126 174 082 27 26 06 154 831 03.9

41972 UT47 21.0 0T.0 403 250 210 59 25 09 492 142 1.99 0.75 06.0 940
42672 UT4T 17,2 19.5 994 362 328 122 T2 36 10 442 0v4 136 2.26 1.14 07.9 915
53372 UT4T (6.6 15.9

51072 UveT 16,5 17.0 994 412 373 115 T71 44 09 503 076 3.56 0.08 Q4.1 828
31969 UT48 24,2 8.80 J31
32669 UTG48 25.3 8.69 025
50209 UT48 23.9 8.9 032
GUIEY VT4 B 21.2 8,50 064 022
SD370 UT48 119, Bl 630 222 271 49 69 24 3 267 1.9 42 15 J.36 de2) 9300 7.8

60270 UT48 13, T.70 1100 356 396 120 83 46 S5 432 1.2 96 154 V4l 0620 9300 8.9

61670 UT68 1Vl 269 18 65 26 6 32 .

63070 UT438 3. Te85 675 240 270 &5 59 3% 4 291 1.1 47 7o .36 J.2d 30J) 9.3

106470 UT6ns 2. 326 447 132 90 54 10 398 123 190 0.29 1.20

71470 UT48 le 325 453 173 91 55 6 397 11l 223 U.b54 0«30

TL770 UT4s l. 22.0 7.55 410 240 Je3l 0.17 6.7 518 122
73170 UTa48 S. 18.5 7.83 1.00 V.90 5.% 802
30470 UT4Q3 190. 2o %

81170 UT448 3. 166 189 21 46 18 & 177 13.0 2] 55 J.38 Jebd

31470 UTa48 21.5 8.%0 100 V.66 0.11 9,0 65
828TY UT48 L7, 18.5 7.85 75 Je28 0.07 7.0 868 199
20170 UT48 3% 8,20 375 277 298 90 &7 38 3 333 2.9 LLT J.45 Q.52 0.37 8.3

9237) UT4d %4, 3,10 147 268 S50 63 27 5 180 1.0 39 86 0.30 3
100570 UTes 33, 3000 6.4
101570 U748 6.0 8,10 87 0.35 Ja 4l 10.0 526 35
1J297) UT4s 4.0 8.22 8l% 15 Ue30 0.07 11.0 48} 23
110270 UT4e  718. 8.10 785 246 293 45 68 30 4 296 2.1 6l 101 0434 7500 3.3
111270 uT48 5.5 8.25 905 15 0.13 0.07 7.0 489 35
11167) UT4y 85, 8.3 214 310 &5 73 31 7 262 2.4 53 101 V.4

112670 UT4s 7.0 8.10 3 0.06 0.06 9.0 483 280
113070 UT48 191, 7.95 855 258 318 7¢ 78 30 S5 312 1.5 70 113 U.45 V.20 5000 19.8

121073 UT48 ’ 2.5 38.2) 113 75 J.33 0.05 10.0 50
121470 uT48 89, 3.30 196 93 34 5 235 2.2 69 117 2.61 ’
122270 UT48B 3.0 8.20 7171 75 9.22 0.19 8.9 487
10471 UT48 121. 7500

11471 UT48 8.35 710 88 J.33 0.10 9.0 499
11671 UT48 115. B.%0 610 183 347 47 88 31 2249 3.3 57 0.59 0.06 0.26 539
22271 UT48 5.) 9.3 791 0.32 0.08 8.0 485
20871 UT43 1lé. 8.10 860 274 329 60 74 35 S 330 2.3 70 105 J3.50 010 930 10.2

21671 UT48 135. 6.5 8.18 710 219 268 1.9 0.58 0.10 0.62 7.0 494



0Z

DATEC

30271
306171
i
31471
32571
43171
400671
42271
427171
51371
52071
630871
61571
022171
624971
71371
72371
729171

- 3lot2

32312
331072
40572
41372
41912
42672
50372
51072
43572
41972
51012
Jler2
323712
33012
4)572
41372
41972
350312
51072
82069
¥3269
90949
5957)
60270
61670
63070
70470
716470
78170
73170
80470

S7a

UT48
UTéy
UtTé4s
uT48
Uv4s
UtT4d
UT48
Ur4s
UtT4y
UT&0
UTad
Ut
Uraes
UT4g
Uiaed
UT4d
uTSy
UT4s
ut48
T4y
T4l
UT4d
UT4d
UT4d
UTaeg
ulrad
uT4g
UT49
UT49
UT&Y
urs)
Dig- D)
urso
yrs)
UTS)
uTs9
UT5>
(VR TV)
ursi
(VIR B
ursil
uTto
UTs |
ursit
uisl
ursi
ursy
Ursl
uTs1
ursl

FLOW

100.
I13.
125.
129.
191.
212.
2lé.
191.
263 .
207.
126,

108,
1/4d.
155.
103.
130.
166,
112.
lde
EY
0.6
Ole}
00, ¢
3.6
J2.4
02.7
V2.5
02.7
03.2
Jeol
0640

48.1
15. 4
15.5
26.6
18.5
30.5
29.3

TEMP

07.3
Ve
07.0
10.0
03.0
V6.5
09.0
16.5
1300
13.2
0d.7
19.0
17.0
12.0
14.9
l‘.s
11.0
xa‘o
18.5
16.4
249
22.9
22.5

* & % &

PH

7.90
8.25
8.20
8.13
8400
8.2)
8.25
8.35
8.3
8439
8."0
B.u2
8.20
8410
7.93
7290
7.9
8.10

CnAND

800
170
120
1290
590
589
625
550
48)
4719
520
633
1325
470
1065
580
510
890

518

594
907
5T0

1998

1335
1699

1750

980

AL HARD

258

237

186
208

282
213

281
295
269
337
27%

495
471
162
231
560

810
600

554

397
442

460
348
333

319

266
250

310

259
161
276
258
216
340
281
628
448
579

866

390

648

458
541
“©49
536
654
519
394
325

N2
55

40
37

048

155
048
062
DEL:
041
073
042
50%
343
328
650
648
689
718
540
683

382

125
187
139
150
265
177

ca
72

64
59

10
85
81
83
99
86

MG

34

26
25

28

29
29
24
24
26
33
26
117
70
94
160
159
183
233
16
229

101

69
80
60
89
99
T4

04

4
03
0J
23
03
0%
02
05
20
12
10
10
10
09
13
11

12

14
i8
18
18
22
19

HCO3 €03

313

284

227
236

345
261

343
361
329
412
336

605
575
9230
283
693

145
733

617

476
534

559
425
407

l.4

CL
73

3l
27
26

033

)
043
932
03J
033
050

ert
28¢2
650
636
665
37s
235
935

352

121
164
e

65
256
131

SN4

109

63

95

oT1
Jal
orz2

067
109

894
125
6822

395

183
277

307
346
250

NO3

J.59
J.62
Je%55
Jao1l
0.45
Qe42
Jeb5
J.34
1.05
Je37
Jeb?
0.52

0.42

Jelote
Ja 36
Je36
Je24
0.33
V.42
Jett T
.27
leu2
Je 66
0.70
0.42
Je&5
V.40
Ve 74
0.49

0.97

l.58
Je 77

0.4d1
J.561
l.45
105
3.6)

D‘H 3

.04
0.04
0.05

0.03
0.04

PCa
J. 10

0.12
V.14
9. 14
0.18
0.10
0.15
0.24
0.21
0.28
0.19
0.26
0.23
0.12
0.22
0.40
l.‘z
0.03

d. )4
0.06

Je )&
0.06
0.10

0.62
Je55
0.13
Je 40
Je 1)
0.12
Ve 10
Q.04

0.22

0.60
0.59

0.20
J. 4)
0.90
0.35
Je 18

F

COLF
230

930

930
1590

2030

800
3.8

10.3

0l.8
00. o

02.7
Jle«0
0l.0
0l.2
Jid.7
9.l
Jlel
JS.9
02.4
vi.8
Ji.2
0l1.0
Ql.9
1.2

02.5

4.0
6.0

4.8

4.1

00 0S5 Tuas
663

561
532
416
404

383
477

607

526
0457

520
0710
165
476

1367
1369
3434

3202

3998

23

030

0T7.2 039
1719

5.0 1116 140
5.0 1345 45



LL

DATE

81179
AleT70
32870
I1%17)
904970
22379
100570
101570
1uedud
110270
110279
111279
111670
112670
113070
121070
12237)
11471
11671
23211
20871
21671
3J271
30471
33871
N7l
iari
32471
43171
“du71
“©2211
6427171
51371
520171
60871
61571
62271
62971
Ti37%
r2e7l
12971
31672
32372
33072
40572
41372
41972
42672
50372
51072

STA

ursi
uisi
Uyl
ursi
ursi
uist
ursi
uTst
sl
urst
ursi
Uisil
UTst
Uis L
uist
HYS5 L
uTs 1
ursi
UTH1l
Ursi
Utsi
[VES-BY
ursi
ursi
uisl
yrsi
UTsi
ursi
uTsl
Uyisl
51
U751l
Ursil
ursi
uTs51%
(VARRY
yrsi
Uyrs
uTsi1
UTu i
Jrul.,
uisl
uTs1
uisi
ursil
utsi
uTtTs])
urs
uTsli
uTsl

FLOW

18.6
18.8
39.5
45.6

52.3
54‘ 3
56.4
6003
57.6
57.6
75.9
10.2
71.0
T9.2
67.0
59.3

6l.)
Taetv
b9.4
Yi.0
6.7
9Ce
64h,.2
64.2
62.9
65. 1
62,9
T2.8
77.1
46.0
37.0
35.1
45.3
50.3
10.5
9.5
2U.0
1. 6
0-)‘)
60.0
47.5
45.2
4543
45.2
39.9
5%.0
30.0

L R 2R N B R 3

[ 3

AR REEEPERERERE TR

TEMP

20.0
19.5

22.5

1.0
0.0

59
8.0

12,
10.0
12.0
12.2
19.0
v8.0
1i.9
17.0
18.0

PH

775
7.85
d. 12
8.20
8.7V

1.8%
8.10
8.5)
8.50
8.290
4.29
7.30
8.20
7.9%
8.10
BelJd
8.52
8.80

8.20
3.1
8.10

8.27
8.08
8.3V
3. )4
d.15
8.00
8.3)
8.20
8.50
8.05
8.29
8.1v
8.17
3.10
8.09
8.20

COUND

1215

1346

1045
1588

1435
1266
1407
1145
1340
1507

133%
1170
1255

1165
1210
1085

949
1045
1325

929

970
1335
1395
1215
2210
2305
1990
1600
1525

1015

1219
1598
1577

AL HARD

323

499
269

36
384

188
472

329

3rs
«%

333

338
2083

418
250
430

301
459
66)
809
522

389

425
408

357
394

492
468

558

432

386
435

418
284
463
347
282
438
460
565
638

NA
192

14)
44

13)
85

15J
155

19

100

80

132

098
077
115
130
129
108
124
185
213

CA MG
44 &8
73 59
73 55
49 57
64 57
87 71
72 10

113 67
79 57
T4 49
72 62
85 50
38 46
90 58
32 65
19 57
80 58
79 64
98 18
76 109

16
15

17
15

27
22

26

(1]
09
12
13
20
16
16

15

HCO3 €03
378 8.0
482 3.3
306 11.0
346 1442
453 7.9
233 1.7
566 4.9
384 9.0
444 9,0
482 3.3
409 3.1
413 3.8
34l 2.5
S10
306
525

b
368
561
562
988
637

cL

155
359
175
110

78

137
137

8)

D)
137
233
125
122
125
137
112

97

90

73
92
147

0ol
osy
082
106
107
043
0ve
156
204

S04
278

173

152

182
130

133

194

140

13
13J

115
1J8
157

169

166
263

N33

0‘66
l.20
.35
J.568

0081

J. 15
0.40
1.39
l.31
J095
L.21
J9.03
J. 57
J.87
0."5
J.Os
1.50
1.70

l.22
1.27
l.64

.31
l.74
1.22
1.56
l.13
C.89
lel3
0.66
0.80
.73

1.4%
l.l4
legz
1.18
lesb
l.20
l.26
1‘03
0.62

J.18

0.05
Q.08

d'lo
9.03
0.13
0.01

Q.09
Je0Y

PO
0.89
0.4l
Q.15
1.00

Q.70

1.25
0.95
1.3
J. 4d
0.45
9.3
U.05
0. 80
9. 17
Je35
0.45
Je 94
0.26

t.23
0.80
1.52

O. 3%
Q.50
0,49
0.55
0."0
0.63
Ve b4
Q.26
0. 37
Je 19
0.4l
Q.95
Je26
Uehl
L3606
3.6)
0«23
Je 22
Je 29
V.08
0.10
0.10
0.22
0.29
Oe51

O.51

COLF

9300

2300

4300
43990

4300

430
4300

5090

200

10.9

8.0
6.9

1.9

03.9
uv.5
Ji.9
09%e7
V2.5
Jle 4
02.7
02.7
Veeb

[+]e)

DS TURB

45
926 185

339

782 45
848 5

87« 50
800 990

5
1017
781
9J)
9206

1052
948

923
976
980
84
129
792
1002
899

530
643
1341
0833
a79
935
1058
1783
1255



¢l

DATE

32972
40072
42312
$9570
602790
6167
521179
63073
704790
71470
71719
73170
BO& TV
31179
81470
628670
90172
92370
100579
121570
102970
11227)
110270
111279
11167)
112670
11370
1215370
122370
190471
11471}
20671
21171
21871
332171
306471
317
31671l
32Tl
40171
4G6T1
41571
427171
51371
52071
6GHT1
61571
62271
6297T1L
71371

STA

uTs52
Uty
uToe
VARI¥)
ursl
YTs3
urss
Ursi
$uIs3
(VAR
753
JT53
urs3
uTsl
Urss
Ursa
Utss
urs3
UTs3
Urs s
yrs3
UTs3
urs3
uTs3
Uis3
urse3
UT53
tis3
Urs3
uTss
urs3
Uisi
urs3
urs3
UTis3
urs 3
Uisi
uUTs3
uToHa
Urss
utTs3
uth 3
uTs3
UTs53
uTs3a
JT53
uTs3
uTs3
UTs3
urs3

FlOd

06e6
07.2
13.7
505,
793.
419
7543
186,
9il.
h6.
332
172,
8l4.
426,
¥3d,
807.
759.
610,
510.

1J3.
103.

156.
2069,

3ul.
450,

452,
320 L2
475«
538.
504,
933,
522
517.

553,
578.
649,
054,
515.
769
Tale
T68.

Be15

L 25 2N B S 3R 3R 4

PH COND
5940
6372
1280

1350
5 1335

730

8.5
8.“5
7. 55
8.50

1350

8.50
9.33 1467
8.10
8.20
8.25
8.29
8.10
8.30
8.25
8.20
8.20

1335
1588

1005
1410
1246
1286
1450
1226

8.15
8.12
8.25
8.45
8.05
8.22
8.20
8.20
8.35
B' 15
8.10
8.40
8.30
7.98
8.20
8.40
8.28
8.20

1175
1350
1226
1335
1100
1395
1365
1350
1095

10385
1105
1135
1155
1145
1200
1125

AL HARD

389
389
204

205
205
146
160

159

180
180

132
206

161
209

220

203

201

186
162

351
T34
354

375
365
366
31
411
154
4‘9
3r2

398
353

392
366

382
402

3%0

360

357
378

NA&

552

242
1490

149
145
145

167
191

164

175
178

252
150

200
160

165

135

145
132

CA

37
52
58
63
59
6l
62
66

52

46
46

55
51

51

64

56

57

54

-1

MG

63
147
51
53
52

53
60

59
59

69
58

62
58

62
59

61

53

54
52

25
25
25
22
18
19
22
22

30

22
2l

27
17

25
18

18

16

16
24

HCO3 €03

475
475
243

246
246
203
196

194

220
175

162
247

197
250

264

243

240

227
194

~N O

2.2

2.7

2.3

2.4

2.2

cL

1788

1639

180

174
199
198
193
195

219

229
209

288
275
203
209
2388
217
225
2290
3
300
211
268

193

185

155
189

S04 NU3 NH3 PO4

210
217
230
219

241

240
243

232
238

243

257

242

219

223
218

0.03
0.01
0.10
0.57

0.50
0.36
0.18
0.50
75

0.52

0.05
J.00

0.17
3.36
0.51
D.43
Jdedl
0.57
0.75
0.75
0.68
0.33
0.90
0' 52

0.56
0.48
0.41
0.59
3'43
0.35
0.3]
2.36
o. 5“
0.52
J.73
0.47
0.50
V.58

0.10

0.16
0.39
6.1l8
0.14%
0.36

0.26

0009
0.03

0.20
1.00
0.3¢
0.08

0.50
9.29

0.04
Jel0
0.560
J.10
o' J“
0.20
0.12
0.40
0.05
0.08
0.20
0.17

0.18
0.29

J.18
0.09
0.16
l.bb

3.04
0.17
0.24
0.18
v.l8
0.32
0.16
J.18
0.32

COLF

150
430

93

930
93

93
93

110

93
43

143

80D

01.2
9.2
0L.5

6.9
4.8

b4

53
6.0

7.0
7.0

4. b

43
4.5

S.4

5.0

00 0S TUuRE

6.0

10.0

3.0
9.0

8.0
10.0

10.0

8.0
9.0

3951
2819

997
870

896
845

876

1021

gas

896
867

803
898
836
834
921
906
875

75

45
22
48
80
57
13



€L

DATE

72071
72971
3le72
32372
33072
40572
41372
41972
426172
59372
sl072

STA

uUTs 3
uTs3
yrs3
uTs3
uts3
urs3
UuTs3
urs3
utTs3
uTs3
urs3

_FLOwW

348.
319.
%95,
4443,
@id.
Tl
356,
452.
417,
574 L]
738,

TEMP

1.0
11.90
07.0
10.0
08.0
97.2
119
12.5
13.5

PH COND

8,20 1185
8.20 1235

1389
1199

1219
1210
1188

AL

136
241
231

262
237
237
213
227

HARD

341
3568
360
344
373
362
373
393
406

NA

158
153
139
13
143
139
153
156
148

CA

MG

44
53
59
65
52
56
55
53
60

15
17
16
13
20
ie
17
L7
15

HCO3 CO03

166
295
283

320
290
299
261
218

cL

166
180
179
169
131
179
164
186
179

S04 N3I3 NHI

199
217
211

220

221
226

Jd.1l
0.20
0.19

0.24
0.22
Jd.i5

0.32

P0G

J.55
l.92
0.10
0e13
0. 04
0.9%9
0.23
0.08

o. lo
3.09

[

COLF

800

00.4%
Ol.4
00.1
gl.5
0.9
0l.1
Ol.8
0l.3

D0 DS TURSB

0734
975
940

0335

1135

0aos

1073
968
144



1 X4

UATE

82669
90269
90969
5J57)
60270
olb70
6307)
71070
11470
80470
80710
81170
82170
40110
90470
§2370
1917
130579
1022170
11321)
110570
1lle70
11197)
1127710
112070
12337
121779
122312
1u471
10771
12871
20371
21171
Joari
40671
2771
63871
826009
90269
90%69
50570
6227)

61679

63270
7107)
71479
80470
8077
811790
82170

TEMP
26.9

2245
2445

29.8
24.0
26.6

12.6

13.9

12.5

PH COND AL HARD

8.7

8.40
T.75
T.60

1.20
7.52

T.85

7.85
1.95
7.95
7.90
7.95

7.70
1'90
7.95
7.50
8.2)
T.90
8.20
7.85
7.95
7.85
7.85
7.95
T.95
7.83
3.15
3.00
T.70
7.89
b.6s
?2.00
8.90
8.460

8'25
8.20
86
8.20

8.20

85
59

98

165

159

125
134

115
131
140
115
129
135
153
121
134
139

140
99

89
80

255
290

31
22

37
61

41
15
56

53

47

56

68

51
56

33
4l

112
121
111

109

49
21
33
a7
51
15

68
49

86
70

s7
57

62

65

49

56
32
51

138
164
154
137
198

102
181

NA

Vvivrw

17

1

~ W\ o

o~ NN

Ca

-
~N COoO~N®

~n

18
20

13

18

15

17

15
16
14

39
51
42

58

48

MG

wm W N e N

10

»Wp W

10
12
13

15

K HCO3 €Q3

38
27

=NON

46

~N

15

63

68
41
50

WrON N

134
145

o =0

136

2 134

0.5
0.2

0.3

0.3

0.2
o.‘
0.1

CL 504
i1 9
10 2

2

14 4
8 12
4 14
25

19 7
25

4 7
12

20 7
12

4 4
19 5
12

12

15 7
15 6
17 7
L 7
3 003
16 18
3

13 27
4 39
4 73
25

NO3

J.1%4
O.14

J.l‘
.15
0.16

0.29
Q.00
Je.33
0.16
Jel3

0.04

-015
Qe lé
0.02
0.13
0.908
0.0%
0.18
0.923
0.15
0.10
0.30
O.11
0.16
J.02
0.11
0.16
J.18
0.20
0.15

0.20
J.18
0.09
0.25
1.50

0.33

NH3

0.01

P04

Q.10

0.20
0.12
0.20

0.03
0.80
.14
0.20
0.25
.22
0.02

J.08
0.10
0.03
0.4
0.02
0. 04
0.30
0.03
0.03
0.09
0.20
0.09
0.12
0.10
0.27
0.20
J.12
0.07
0.13

0.19
0.03
0.10

Q.05
0.50
0.07

0.25

0.22

0.23

COLF

150
43

930

7300

930
210

%39

43

93
152

230
150

©30

800

5.7
%5

3.0

3.1

5.2
3.6

4.0

3.8
4.0

“e2

‘.o

4.0

00
0%.0

00.0
07.3

9.0
9.0
9.0
10.0
10.0
9.0

12.0
1.0

11.0

10.0
9.0

16,2
15.6
18.0

DS TURS

066

051

9 8
85
84

126 35

53 5

88 5
90
88
89
15
97
103

110 3
98
17
86
52
54
84

030

035

030
223
255
232



S/

DATE

30170
90470
92373
100170
100570
102210
110270
110570
111670
1i1970
112770
120370
121770
122370
10471
10171
12671
20371
21171
30871
31871
40671
w2171
60471
82669
90269
90909
PRLED]
40279
65161710
6327)
71970
Tia?
8247)
80770
8illvy
82172
90173
9V47Q
923713
10070
100579
102270
110279
110270
110573
111670
111970
11277)
113070

STA

uroz2
Ure2
UTe2
Utoz
Uta2
UTe2
ure2
ure2
uT62
UTo2
uroe2
ure2
urs2
utTe2
uraz
UTe2
T2
T oed
Ut e
Ure?l
ure62
Uré2
ure2
Uree
Uisd
Uis3l
ure 3
UT63
ursl
Uulel
uted
UTe3
Urs 3
UTs3
Ute3
uTed
UTs3
ures
Uise3
Urs3
UTH3
Uies
Uyrel
Ures
uTo3
UTe3l
uTe3
ures
uT63
uTée3

FLIW ~TEMP

12.0
9-0

7.5

27.2
2345
2344

T.65

Te2)
B.35
T.50
Te 93
T.95

T.70
B. 30
8.30
8.25
8.10
8.20
7.80
T.80

CAND
415

507

435
497

446
487
447
456
446
510
426
459
480

485
430

330
265

430
425

360

415

446

350
4190

325
467
390

AL HARD

148

146

152
140

174

161
159

154
46

182
168

135

142

147
180
140

142
165

14l

152

237
231

250
249

284

255
262

225
2l6

219
220
173
177
171
234

120
186

228

221

186
184

187

199

NA

£ v + >

CA
62

63

64
67

T4

66
67

59
62

60
b2
53
48

66

50
60
64

50
49

52

52

MG
20
18

22
20

24

22
23

19
15

17
lé6
10
14

17

15
19
is

15
15

14

17

[\ IR A 3 V]

~N

HCO3 €03
1860 0.6
168 5.0
184 I.1
169 1.2
20T 2.6
194 1.2
190 2.1
183 2.5
175 1.6
218 2.1
202 1.8
164 0.9
174

180

215 2.7
172 0.6
170 1.5
197 2.2
170 1.0
185 0.6

cL

17
25

12
lé
12
12
25

19

19
19

20

29
20
1)
18

13
12
25
24
38
25
25
20
12

25
22

$06
16

81

90

84

105

90

99

12
113

35
52

36
37

53
39
33

22
25

30

47

NO3 NH3

0.14
J.12

0.08

.030
Jelé
J.03
J.07
0.08
U.29
«055
0.13
0.12
J.18
Q.11
0.11
0.75
°~ 08
0.07

0.16
0.20 0.09
.23

045
0.29

0036
0.30
0.36

3.53
0.25
0.“‘
0.32
0.24
0.13
0.31

<038
0.13
0.20
0.16
0.28
0.19
0. 16
0.25

Pa4

0.40
Je 04

0.02

0.06
0. 10
Ve04%
0.70
0.03
.05
0.26
0.05
0.04
.10
0.04
0.05

0.06

0.09
9.08

0.20
0.04
0.53

0.03
0.30
0.02
0.60
0.03
0.10

0.06
0.10
0.00
0.06
0.72
0' 05
0.04
.30

0.26

0.29

8.31

0.21

Q.16

COLF
2300

430
150

9300

750
93
93

23
430

750

230

2300

9300
9309

430

8Q0
5.0

5.2
he2

2.6

2.4
3.6

6.3

6.9
4‘0

7.2

7.1

be1

6.3

6.0

oa

9.0
9.0
10.0
19.0

9.0
10.0

10.0
11.0

1.0
8.0

10.0

12.4
13.6
12.%

8.0
7.0
7.0
10.0
9.0

l1.0

0.0
10.0

05 TURS

276
254
406
338
288
297
185
334
32t
442
337
302
328
405
602

229

219

252
262
380
230
237

221

212
237

054
044
039



9/

DATE

1203710
121470
121170
1223711
10671
10171
11071
12871
20871
2117
30271
40671
42771
60371
S9579
62270
414670
63070
TL)7)
T1470
80770
81170
821790
90l 70
90470
923790
100179
100570
132210
110270
110579
11late
111979
112670
113372
120370
120571
12117)
1222190
10471
19571
10771
12871
35271
40871
42771
60871
82669
90269
90569

5TA

uUTol
urs3
L)
Urel
UTe3d
UTe6l
UT63
uT63
urs3
UTe3
urtoed
Utol
Ures
ured
UToee
Uré4
urése
UTo4
UlToe
UTe s
UTée4
UTés
loe
UT64
UTé4
UTé4
UTos
Ulud
T4
UTes4
UTo4
YTE4
Uutea
UThé4
UTo64
UT64
UTes
UTb4
yToé
utes
UT b4
UTG4
UTé64
uUT6s
uUTeées
UTo4
UToé
uTés
utes
urés

FLOA TEMP
4.0

3.5
3.0

1.0
4.0
4.0

15.8
16.0
14.0
15.0

8.0

2%e9
21.5
21.0

P

7.85
8,20
8.25

8.10
7.99
8.55
8.25
8.25
8.29
8440
8.35
8.20
3.18
8.320
8.05

8.00
8.3)

T7.80

8.15
7.85
8.05
T.90
8.20

4.15
7.90
8,35
T.80
8.25
8.00
8.25
8.25
8.25
8. 49
8,20

T7.99

8.45
T-99
8.135
B8+20
8.19
8,70
8.60
8.49

COND
348

325
345
395
325
285
349
385

370
345
330
320
305
355

525

600

669

400
7Ll

619

620
624
629
558
507

480
518
550

555,

300
265
410

AL HARD

120

175
144
167
160
163
139

116
132

167
131
133
160
110

182

159

200

206

160
L14
128

196

208
183
201
188
201
207
155
187
226
260
188
295
120
269
306

284

308
274

318

266

260
152
187

NA

49

16
19

20

'™
O v

CA

54

53
52
51
“9
51
60
49
57
T4
78
87
78
88

81

as

7

96

77

13
45
60

MG

15

18
13
18
16

18
14

11
10
16
19
18
21

20

2l
20

19

02

VNN N

Lol w ~n N W

HCO3 CO3
145 1.0
211 1.5
170 2.8
199 2.8
191 2.6
195 2.4
1686 1.2
139 1.5
160 1.0
202 1.1
161

163

194 0.8
134 0.5
221 1.0
193 0.5
240 2.4
249 1.t
194 0.9
136 1.7
154 1.l

€L S04
5 29
12
12
20 31
12
11
23 29
24 238
8 26
11 50
19 139
18 50
80
18 102
I3 109
13 156
38
26 153
25
11 140
25
25
23 147
25
10 141
25 142
38
25
17 61
25
25
27 104
5 39
4 110

NO3 NH3

0.17
0.19
0425
0.11
.14
Je22
0.27 0.01
0.22
J.J9
0.26
o.ll
.27
0.30 0.03
0.22
0.07
O0.14

0.16
0.05
0.09
0.15
Q.99
0.30
0.11
0.25

0.06

«004
0.03
0. Js

0.04

0.16
Q.05
0.05
O.l4
0.1l

0.41
d.13
0.10
0.1l
Oilﬂ
0.12 0.01

P04 F

0.03
1.10
JeJ5
0.05
0elS
0.31'
. 26
0.08
.12
0.06

Q.12
0.06
0.02
.10
0.10

0.20
0.03
0.10

0.50
0.04
0.70 0.27
0.03
0060
0.03

0.06
0.27

0.23

0.40

0.04

0.20
Q.02
0.92
0.08
0.15

0.20 Q.15
0.03
Q.11

0.10
0.10
Cell

COLF

430

9390
43
23

930

230

430

230

430
430

930

%30

43
23

800

3.0

3.8
43
3.2
4.6
4.8

4.0

4.0

10.4
3.0

3.9

5.0

DO

9.0
10.0

1.0
9.0
9.0

9.0
8.0

9.0
10,0
9.0
10,0

10.0
9.

0S TurRs

208

223
155
344
211
294
207

243
320

309
320

369
421
09
“34
249
444
436
422
385

389
%23
405

435
366
436
448
246
349

20

022
ols
020



LL

DATE

50570
62272
61670
63070
71373
71479
80470
83771
alilva
8217y
95172
90673
923173
100179
100570
132279
116270
110270
110579
111672
111970
112670
113070
12237)
120970
1217790
122270
10671
10571
12871
20871
0271
40671
427171
6J371
B266,9
90269
9J909
595713
60279
L1LLTO
63070
71070
T147T0
8ual)
BOYTY
81170
8217)
0170
90470

$TA

urTeS
uTeS
uTe5
urtoes
uTes
UTtes
uraes
uTes
JréHs
uTss
Ut6es
UT6S
UToes
UT65
Utoes
Ulus
UrToLs
UTes
UrLs
UT65
UTe5
165
ures
yres
uves
UTes
uTres
UToub
uTeS
uTss
Utoes
UTed
Wies
U169
UTe s
UT6o
uTes
UTeo
urtes
Uuros
UTLo
UTLo
UTob
Ulaebd
UT6o
UTLé
ures
utTes
V) XY
UuT6b

FLOW

TEMP

19.4

18.0
19.0
17.5

8.5

7.5

24,0

24.5
229

20.0

PH COND '
8.25 565
8.25 410
8.15-
T1.69
8.30 425
8.15
8.00
8.23 432
8.10
8.52
B.10 675
B.25 802
8.10
8.15 680
8.10 428
8.30 745
S.10 731
B.10 730
8.20 751
8.15 690
7.95 820
8.43 600
8.15 865
8.00 800
8.35 690
8.30 460
3,00 500
8.6J0
8.80
8,40
8.35 460
1.95 445
B.40 460
8. 00
8.20
8.25
8.45 435
8.00

AL HARD

224

179

140

139
171
113

208
210

194

248

222
254
224

230
117

242
231

231

183

194
230

261

237
197
188
196

120
170

208
212

212
257

276

295

400

315
288
252
233

265
255
239
250
222
257

154
208

268

NA
35

30
17

50

16
19
34

52
50

57

55

40

60
65
25
34

o~y

o

" CA

65

57
46

49

42
49

52

68
ST

66

72

99
80
b6

60
57

39

48

MG

24

23
20

18

16
21
20

25
28

27

28

30

28
30
25
22

30
30
29
31

3l

27

36

w NV W X

S

WO

(&) NSO N

HCO3
269

215
172

170
204
137

218
253

235

296

268

306
271
274

L4l

289
219

275

224

203

273

1
246

2.3

17.0

4.2

CL 504
4) Si
23
25 28
14 29
15 38
33
30 37
33
29 32
a8
87
56 63
62 82
87
54 99
63
64 B4
87
63
54 184

100
8z 99
80 112
28 53
23 122
18 20
20 10

7
2) 19
8 24
8 26
38
20 20
25

NO3
0.23

Je18
.03
0.20

0.40

0.60
0«11
.07

J.03

«024
.19
0.18
0.11
Ja 20
0.08
0.21
J.23
0.15
0.15
J.18
O.14

1.17
o.zs
0.13
.23
0.68
0.25
0.26

0407
0.07

O.14
0.01
0.90

0.31
Q.27
0.22
0.05
Q.13

NH3

0.18

0.01

PO4Y

Q.27
Q.02
0.20

0.07

0.42
0.60
0.02
0.50
.02

0.03
J.10

0.04

U.04
0.08
J.20
0.07
0.07
Je25

0.16
0.10

3.20

O0.17
0.12

0.20
0.20

0.20
Q.10
0.07
0.02

0.20
0.02

F CIOLF

1520
4300

2306

0.21 9300
930

930
930

2303

.33 939
430

439
230

430
93

120

0.13 3000

BOO

#.5
3.8

3.9

3.2

3.9

4.0

5.0

3.5

2.8

3.5

o0

7.0
8.9
7.0
9.0

10.0

60.0
¢d.0
05.8

DS TURB
264 170
213 8%
232 532
260 105
270 20
37 12
459 801
458 13
450 S0
458
484
476
682 5
481
631
472
404
034
037
029
269 13
27¢ 10
249 12
251 19



8L

DATE

62379
100170
12567)
102210
110270
11047)
111670
11iv 0
1124670
113070
120370
121770
122270
10471
10571
20871
12871
EDF B
40671
42771
60871
81969
82469
S0209
90969
13471
10571
1o571
1i671
11871
20271
21671
30471
it
31871
32571
40171
4067}
42271
42771
50871
51371
52071
61571
62271
62971
71371
72371}
72971
80471

STA

UToe
uTsho
JUtee
uts6
Hios
yree
utoe
UTso
UTeo
UTos
UTéo
utoe
uTeo
uT66
utoe
JTLe
uTé66
UTes
UTbo
NTL6
Utes
uter
uTe?
ure?
ure?
ute?
UTo?
UTe7
uTs7?
UtToe?
UTo?
yret
utTe?
utTe7r
urte?
urTer
ute?
Uter
uvtoer
uto?
utTer
uto?
ute7
uTe?7
uTo?
utTer
ure?
uTé7
uTeT
uTe?

FLIW

39.1
34.8
3.8
“J).5
40.2
30.4
36.9
4l.1
40.5
43.5
44,1
4204
395
4l1.5
3.9
3.6
‘0‘!.\)
42.3
7.8
4o 7
444
3l.6
52.2
53.9
56. b

L 2 R 2R 3%

L 2R BK BK 3R B AN

TEmMP

15.0
10.0

5.0

25.2
24,3
24.0
21.3

10.0
12.0

PH COND

8.30
8.15

8.20
8.25
8.25
8.20
8.20
8.00
8.425
3.20
7.90
8.25

8.05
8.30
8.30
8.30
8.20
8.50
8.18
8.90
8.4
8.90
8.30

7.90
T.75
8.30
8.25
8.65
71.62
T.72
7.60
T.46
T.50
7.62
T.32
7.55
T.79
1' 30
T.70
a. 30
7.37
T.62
7.70
T.60
T.55
7.70
7«30

h4b

490
498

467
306
532
077
487
471

490
490
450
460
450
%20
430

490
585
500
520
568
569
590
580
560
550
550
550
560
510
530
530
530
%90
590
560
53¢
540
580
580

AL HARD

145

249
222

267

264
253

233

222
233

186
236
177
186

169

185

196

245

272
286

278

300
268

249
244
282

284
266
292
292

278

NA

12

10

OO~ O~

25
27
22
23

n

Ca
52

58
62

62

62
58

52
50
62

8l
67
84
19

71

MG
28

3l
32

3

35
30

29
29
n

20
21
20
23

24

sNON W

HCO3 €03

174

299
268

320

318
303

279

267
277

226
287
212
224

206

225
239

2.0

2.9
1.9

0.8
0.9
1.9
l.8

0.4

0.5
0.5

CL

s
25

25
20
12

12
23

12
25

16
26
25
29

32
41
36
34

35

33

504
21

29

28

23

23
23

19
21
25

44

51

NJ3

J.J8

«025
0.35
0.02
0.24
0.03
0.05
0.03
0.05
.95

.11
2.05
3.09
0.07
J.20
0.08

0.64
1.22
0026
1.26
1.15
J.93
0- ao
0.29
0.43
0.57
054
V.88
0.48
0.561
J.36
l.02
l.08"

NH3

0.05

3.86
2-78

5.48
2.55
4.90
3.33
2.80
2.48
0.48
l.96
3.8%
3.92
1.00
2.22

P04

3.40
hod

2.5

3.70
5.5

4.9

1.96
4.1l
3.89
z‘bB
1.98
3.33
3.37
6.76
3.006
3.26
2453
2.97
2456
2.94
2448
3.37
2e41

0.08

0.29

COLF 80D

2300 3.8
1533 3.0

%300 3.3

8.9
430
159 8.5

150 6.8
43 4.0

9300 17.5

Do

13.9
10.0
11.0
10.0

8.0

10.0
11.0

12.0

10.2
04.8
11.6
05.8

6.0
6.0

0S TURB

438
287
310

303
299

291
315
304

465

303
411
384
413

394
498
462
446
387
312

412
401
360
310
476
370
450

40
12
15

10
10

024
026
021
025

12



6L

DATE

31969
326679
90269
9969
121410
11671
42771
82569
70269
90969
82609
93269
Q0964
81969
826469
90269
90969

STaA

uTes
utTe3
Ur6d
utes
UTod
yres
uTo3
uTew
JToy
UTeY
UrTo
JUT79
uTTo
uTTl
VAR Y
uTrTl
UrTl

FLOW

TEMP

25.9
22.8
23.1
21.0

2442
22,4
21l.2
2645
22+ 6
22.0
23.6
26.3
22.5
2l.4

P

s.qo
8.5
8.70
8,40
8.20
8.25
8.00
3.2)
Be 40
8.10
8.10
8.460
8.40
8.80
8.60
d.790
8.50

COND AL HARD

695 171 213
785 188 556
630 264 403

NA CaA

62 13
25 152
40 89

MG

44
43
44

K HCO3 COQ2

5 189 10,0

226
10 320

1.8
1.5

cL

%
40
34

$04 NO3 NH3 P04

262 J.63 9.30
0.73 0.07 0.1l1
2.62 0.06 0.24

[ ]

CoLF

BOD

00 0SS TURd

12.0 035
042 028
09.0 olé
05.6 020
750
05.6 033
07.0 032
05.7 020
06.0 015
08,2 016
06.9 024
09.6 035
08.6 056
08.8 042
06.1 029



08

DATE

32470
6157)
708710
8lL10

9087y °

90479
61570
T987)
31273
96870
613638
61763
62763
Wl68
10568
T048L8
71168
715068
71860
72168
725643
72968
8901468
30468

80068 ¢

81264
31968
2206608
932638
20548
90%063
91264
91668
91963
139368
120363
51369
623469
603069
81969
6H2669
701069
73869
71509
80569
90269
132169
121669
39370
32470

$TA

(URURTEURURVETURUEVEUETET SVETEV AT RCETRT VRV SVEVEURT RURVEVEL ST RV AV AU RV RN CEURT A o I I R SRR U o o

TEMP PH CUND

2.0
27.0
27.0

8.35
8.39
8.60
8.50

8.35
8.15
8.60
7.80
8,25
8.40
8.20
8.35
8.2V
8.40
8.35
8.35
8.30
3.00
8.00
7.50
Te?d
T7.60
7.65
8.30
8.11
8.40
8,25
8.30
B.45
8.55
1.085
7.95
7.90
8.0
8.09
8.45
8.22
8.20
8.25
8.20
8.20
8.2)
7.65
7.85
7.85
8.25
8.25
8.30

1300
1280

1280

1230
1250
1300
1250
1445
1425
1425
1490
1630
1510
13390
1510
1600
1000
1450
1425
1390
1490
1490
16470
1270
1425
1470
1600
1450
1279
1470
1500
1470
1560
L1ebS
£390
1406
1395
Lal5
1430
1345
1325
1390
1370
1399
1280
1390
1170

AL HARD

184
i96
172
172

204
202
172
177
207
206
201
200
204
194
186
195
194
184
172
180
174
177
170
171
170
138
149
165
148
153
160
161
166
186
21l
212

172
157
161
181
191
194

293
342
341
328

345
148
322
332
363
358
360
364
364
354
348
344
346
346
334
348
339
354
344
340
340
306
342
340
320
329
332
468
380
366
352
374

323
312
320
344
338
334

NA

92
140
163
160

120
140
145
150
140
140
140
140
t40
140
132
148
130
145
130
140
140
140
140
150
140
155
145
155
150
165
155
165
150
165
145
140

144
150
140
150
145
130

CA

55
53

41

59
Se
40
44
60
58
56
57
55
54
50
49
50
36
46

47
50
45
46
45
34
30
43
37
38
40
41
42
51
59
62

44
36
37
43
48
51

52
54
55
58
53
50

21
20
19
18
18
18

HCO3 CO3

219
23%
a1
203

o a ¢ @
NSO~

243
242
202
215
248
244
241
238
244
233
221
232
232
222
208
219
211
218
2006
206
205
167
178
199
175
180
194
195
201
222
254
251

WrNOOOWMME Nk OO0 O~ NNNWNNNWN O & - w w o
COVMOO N VME e OVHE VL VNWENSOANNIPI> OO0 OO

209 0
190 0
195 0
217 2
228 2
232 2

CL

126
164
21)
217

167
184
201
192
189
177
180
192
192
19)
190
196
196
209
209
199
202
203
20%
204
207
205
207
211
210
232
221
217
217
226
18%
181
200
229
218
219
205
210
195
204
203
203
196
179

S04

1s3
218
232
235

239
214
220
211
223
216
223
227
232
232
230
233
234
240
243
24l
239
245
245
241
245
246
241
248
248
249
252
249
255
256
208
222
218
215
210
215
210
200
220
218
230
223

204

NJ3

0.23
J.20
.23
0.18

Je.23
0.11
0.23
J.25
0.29
0.23
0.07
J.29
J.23
.23
Q.14

J.J7
0.07
0.02
J.02

0.02
0.23
U050
0.05
Q.27
Q.27
0.05
0.11
0.23
9.23
0'16
0.50
Je32
0.29

Je27
0.07
0.25
0.23
Je23
0.23

NH3

PO4

coOLOcCo
& @ o »
R VRV

COODO OO OOOOOEFNNNNMNWORMKEOODOCOCODQCOODOO
ONOVMONBWITOLO0SHTrLPOODVICOOTDTDOIODNSPON

* 8 6 8 * & & ¢ 0 8 % S & 8 B & 4 8 B O F 8 & 8 B " e s € s

£

Je68
0.58
0164
0.71
.70
Q.71
0.7)
0.65
0.70
0.73
Q.64
0.70
0.74
0.74
0.75
Je75
0.77
Q.76
0.77
0.80
Q.82
Q.81
0.58
0.76
0-16

J.66
Q74

0.73
0.72
0.71
0«64
Jeb2
0459

COLF 800

230
93 5.
“ b

5
4
5
1

» W 4O

1
93

1.2
1.8

00 OS TURS
Seb
9.0
5.5
8.0
12.9
5.4
922 11
909 5
916 8
929 16
941 9
923 8
862 16
937 17
920 9
928 14
892 10
886 9
830 9
894 5
884 8
888 8
921 5
856 4
858 4
888 4
878 2
870 10
892 10
906 5
922 29
966 11
830 33
830 30
840
892
907
920
860
847
852 50
ge2 21
878 45
908 13
896 35
840 38



L8

DATF

624T)
72210
82470
92370
32572
42072
51572
121669
324170
61572
T870
31279
487
121669
32410
121669
32479
61570
TiT2
81279
Qu3TO
1216469
32470
32410
613608
617610
624010
62768
70168
70508
10368
71168
T1508
71868
12168
72568
72960
fILG6H
30408
goand
8l2638
81968
9J5%08
I3
91203
91663

91968

1022068
112668

42269

STA
UL
UL
UL
UL
Ui
UL
JL
UL
[}
UL
L
(V8
UL
uL
Uk
L
UL
L
'.}L
(V19
th
UL
UL
JLLO
ULl
uLilt
Uil
il
JLll
ULlil
will
il
uLtl
wll
uLll
uLll
ULll
uLil
ULl
el
ULt
uLll
Lttt
il
Jull
it
ULtit
uLlil
ULll
g1l

06@&-@(&@&“#0’0‘00‘00‘\?‘\“%“\)‘\#“

-
€S o
s 0w
D Vv

NN N
g
. o @

O OoOw

)
8440

8.30
360

Te95
8.35
Te6d

8.35
8.2)
8.55
7.70

8.3
8.30
8. 130
8. 32
835
8.10
8.30
8. 20
8.35%
8.40
8.15
8.2
3.05
7.60
7.90
7.40
7.55
7.90
8.10
3.35
B.15
7.80
795
825
8.10
8.20

COND
1370

1335
1455

1166
1264

1230
1300
1)89

1280
1282
1370
1280

1490
1425
1449
1445
1425
1630
1530
1530
1510
1340
1390
1399
1429
1390
1490
1530
1210
1195
1450
145)
1450
1500
1450
1470
1430
1370

AL HARD NaA

202

166
168

180
222

202

176

181

209
196
170
185

162
158
157
165
165
177
187
205

366

3462
362

327
317

357
340
341

363
365
330
351

368
370
360
360
360
3160
362
352
o2
353
346
3448
348
339
346
342
352
340
334
326
327
332
468
3746
348
360

145

170
170

174
159

135
145
120

139
145
155
150

140
140
140
14)
140
149
15
140
150
140
150
159
140
140
150
140
150
140
150
1719
140
155
150
159
150
130

Ca
57

40
40

47
57

59
4h
56

63
55
40
42

MG
S4

59
59

51
57

51
56
49

53
53
53
52
54
55
54
55
54
54
61
54
54
54
54
56
55
55
55
595
56
5%
89
61
54
52

20

31
16

19
15

20
19
19

18
20
18
21

18
1e
17

19
19
19
19

20 ¢

290
20
2C
21
21
21

21
20
18
iy
19
19
1%
16
16

HCOD

240

199
197

220
211

244
212
221

249
235
200
225

253
251
PN
Qhh

200
212
225
246

P OO L VLN OMPNON~NN®

NENOORNOOO QR WNNN-RNNNNNN
N D ~N~Nw&D

CL
196

217
237

190
191

132
202
159

189
192
207
194

235
189
192
1¢5
187
193
195
199

193
195
204
233
209
235
292

207
219
210
2tl
216
211
208
197
186

$04%
224

240
244

218

221
225
201

219
225
230
221

231
2238
225
229
227
232
238
2390
234
240
240
249
224
241
246
240
242
246
2456
245
245
24U
249
252
230
221

NO3
0.36

0.09
0.09

0.19
0.22

0.02
0.68
0.97

0.72
0.23
0.23
0.38

J.95
0.27
0.25
J.29
0.29
0.20
.18
Q.16
0.02
Jel4

Jalb
J.l4

0.05
0.32
C.32
0.18
O.1l4
.14
0.23
Je3b
0.43
0.34

-0CO0
« * ¢ @

Scwd N

4 % % e % & &« & 4 4 & 5 8 & 6 ¢ & & 3 * s s 0

PO NLNOVOVVWyI2ONOWWIOODOIOEOCROODD

0000 CO~OONNEIEN=~OO000000LO00

»

L 4
0.56

0.65

0.75

0.58
Q.70
0.67
0.72
0.71
0.12
Je73
0.65
0.68
.76
0.67
0073
d.74
0.74
.74
0.73
0.76
0.81
0.83
0.73
C.59
J.78
0.76
0.76
0.67
Q.64

J'JI6
0v.8

2.5
3.4

[ -

DS TURS
872 10
919

064

964 18
936 [
935 18
932 14
919 14
934 9
951 17
924 15
953 21
739 14
932 18
950 20
832 18
880 10
940 12
934 8
955 5
§02 6
886 11
930 4
884 13
$38 13
962 11
920 29
928 17
899 12



é8

DATE  STA TEMP  PH  COND AL HARD NA CA PG K HCO3 CO3 CL S34 NJ3 NH3 PO4 F COLF BOD DO DS TURS

52769 UL11 8.35 1285 208 360 130 59 52 17 248 3.3 171 296 J.34% 3.7 J.61 as3 70
60369 ULl 8.30 140D 213 366 140 61 52 17 255 2.4 119 221 .32 0.9 0.70 929 8§
60369 VL1l .20 1339 210 217 0.20 883
61969 Wil 8.18 1370 213 210 J.38 876
62069 LL11L 8.20 1410 213 208 : 0.41 499
70169 L1} 8.25 220 210 0.38 . 892
10169 ULl 8.30 1315 202 348 130 S& S1 19 241 2.7 174 217 0.16 0.9 V.63 840 25
70069 ULL1 8.20 1350 223 210 0.38 870
71569 ULl 8.264 1353 215 210 Y 866
80%69 UL1ll 8.95 1400 180 334 145 48 52 22 217 1.3 196 223 J.ls 0.9 0.69 868 T0
90269 UL1L 7-9) 1425 165 321 150 39 S& 20 200 0.9 204 223 0.09 tel 0,75 812 539

102169 Wil 8.00 1350 165 328 150 42 54 19 199 1.1 205 228 0.20 1.0 0.65 890 &5

112569 wLll Bald 1335 177 336 150 46 S4 19 213 1.5 233 236 2.23 2.5 0.77 880 16

121669 ULLL 8.30 L1170 183 330 140 4B 51 17 219 2.4 185 210 0.23 Oel Q.65 856 L9
30370 Ll 8.30 1140 185 350 115 48 56 15 221 2.4 i1l 177 O.l8 0.1 0.56 170 25
32470 ULLL 8,40 L17D 193 325 115 SO 49 17 229 3.2 165 190 J.18 0.1 0.57 3 819 27
624670 ULLL 22.5 B8.40 1370 207 3467 145 58 54 19 245 3.4 197 228 0.6 0.2 0.58 23 7.2 951 26
72270 U1l 23.0 8.2
02670 ULLL 8.35 1400 166 341 170 41 58 21 198 2.4 222 242 0.29 0.5
92370 Ll 0,60 1435 167 341 170 238 60 17 195 4.3 226 238 0.09 0.2 0.67
32572 ULLL 1l.7
40672 W11 Vele 1199 144 O.13 0436 Jd.5 0890
42072 uLil 9.3 1080 354 324 151 46 51 19 432 18D 198 0.12 0.03 00.9 1077 7
51572 ULll 16.9 1253 355 377 153 57 67 L4 434 185 0.28 0.10 01.0 0%00

121669 UL12 le4
32470 ULL2 23 2.0
61360 UL1)3 8.25 16425 209 358 140 58 52 17 250 2.5 179 218 0.27 0.8 0.86 918 16
81768 ULLI 8,40 1465 205 355 140 S8 51 17 243 3.4 185 217 2.25 0.9 0.66 9l 38
62068 ULL3 8.25 1425 204 346 130 ST 56 16 244 2.4 170 211 0.18 0.8 0.62 888 11
62468 ULL3 8.30 1445 218 363 150 58 54 18 260 2.9 199 234 0.23 0.8 0.68 918 22
62768 ULL) Be35 1445 205 364 160 58 53 19 244 3,) 2)) 234 J.23 0.8 0.71 913 11
70168 ULL3 0.00 1510 203 366 150 58 54 19 245 le& 197 231 0.02 1.5 0.70 958 13
70560 ULL3 B8.40 1680 222 364 160 56 54 20 263 3.7 221 234 0,34 0.9 0.73 1014 10
10468 WL L3 8.35 1490 193 352 140 564 53 19 23) 2.8 192 227 v.18 0.9 0.7 918 9
168 ULL3 8.30 1550 20« 350 160 586 S54& 20 244 2.T 207 238 0.07 0.9 0.47 963 14
71568 ULL3 8.20 1510 193 358 154 49 57 20 231 2.0 203 236 0.8 0.69 953 14
71868 ULL3 8.45 1390 192 350 150 52 56 20 228 3.2 190 237 0.9 0.75 894 14
72168 ULL3 8.15 1425 186 354 190 37 64 20 223 1.T 202 262 0.07 0.9 0.66 1001 1i&
72568 UL13 8.35 1380 177 340 176 &7 S& 20 211 2.6 202 240 0.02 1.0 0.72 954 12
72963 LLL3 B.10 1425 178 344 140 4B 54 21 215 1.5 202 239 0.02 2.7 d.72 896 13
82168 UL13 8.35 1425 177 346 140 47 56 21 211 2.6 201 242 2.2 0.74 890 13
80408 ULL3 7.90 1490 174 378 140 %50 63 21 210 0.9 202 243 2.1 0.72 9006 5
83063 ULl T.90 144% 175 347 140 48 5% 21 212 0.9 203 225 2.4 0.73 913 10
31268 UL13 T.73 1303 174 3464 150 45 56 21 212 5.8 205 244 0.09 2.4 0.77 904 6
81968 ULL13 7.5% 1195 178 346 150 48 55 20 216 0.4 209 251 0.36 0.7 Q.77 941 9
82608 ULLD 820 1500 170 334 145 45 54 21 204 1.8 208 247 0.1l 0.2 0.75 894 7
90568 ULL3 8.4 1457 165 334 150 42 56 19 198 2.7 214 247 0.1l 0.5 0.79 894 7
90968 UL13 7.90 1500 164 340 172 46 55 19 198 0.8 218 251 O.ll 1.0 0.59 94 2
91268 LL13 8.35 1450 160 338 162 42 57 19 191 2.4 220 248 0.23 0.8 0.58 8% 8
91668 UL13 7.80 1450 163 338 145 41 ST 19 198 0.6 216 249 0.36 1.0 0.78 886 8



€8

DATE STa TEMP PH CUND AL HMARD NA CA MG K HCO3 23 CL 504 N33 NH3 PO4 F CILFE 800 0G0 - DS TURB

91968 W13 8.00 1500 166 340 155 42 57 19 200 1.1 22) 252 J.02 0.7 Q.77 908 b
129860 UL13 8.40 2000 171 350 160 43 59 18 203 2.8 227 244 03.23 0.6 936 27
120364 ULLJ 8.45 1510 185 360 166 50 57 18 218 3.4 215 201 0.59 0.7 526 5

60369 ULL3 8.00 1320 210 3&4 140 59 53 17 253 1.4 183 221 J.27 0.8 0.7 834 22

63367 UL1] .30 1350 200 203 365

oloe9 ULl 8.2J 1388 216 230 90é

62669 ULLD 8.25 1440 €2y 230 924

73169 UL13 8.2) 1350 195 342 140 53 S1 20 234 2.0 137 22« 1.0 0067 869 3

70169 UL13 8.20 1450 22+ 2390 931

70609 ULL3 8.20 1435 229 210 95)

T1%09 ULL] 8.2J 1406 222 215 999

du%oy ULtl B.00 1425 183 338 144 48 53 22 221 1.2 221 226 0.05 1.0 0.67 882 52

23264 UL13 7.70 1370 166 348 170 41 60 20 202 0.6 204 227 0.05 1.2 0.77 8718 23
123869 113 8.%2 135 143 322 161 38 55 19 193 2.7 229 235 0.16 1.6 0.78 894 &0
110469 UL1S 8.10 1410 176 330 160 42 5% 19 212 1.5 212 237 0.18 2.0 0.80 834 22
120269 ULL3 B.40 1335 187 350 170 S50 55 21 222 3.1 222 211 0.23 1.9 0.83 $5) 18

32370 UL13 8.3) 13J) 200 34) 160 50 52 18 239 2.6 129 189 0.18 0.2 0.690 B8O 44

51370 ULll 8.20 1390 212 360 140 60 51 17 254 2.2 10% 210 0.32 0.9 0.66 856 39

62470 ULL3 24.5 8.40 1370 206 369 145 59 564 20 244 3.4 204 231 0.41 0.3 0.58 39 8.35 910 12

12273 ULLY 24.5 10,4

32679 ULL] 8.40 1350 171 349 175 &1 60 21 203 2.8 237 242 0.09 0.2

92370 L1l 8.60 1435 172 349 170 41 60 L7 201 4.4 223 243 0.11 0.1 0466

32872 ULL3 11.0

A00T2 ULLd 10.1 1188 291 139 36 49 14 205 d.13 0.08 02.3 0460

42072 ULL) 11.0 1134 201 314 151 42 51 19 246 190 216 0O.l6 0.05 0l.5 0930

51572 ULL3 19.8 1274 232 377 164 5T 57 16 284 235 J.28 0.08 00.4 0851
100%70 ULl4 8.20 1200 408 459 125 80 63 12 490 4.3 138 180 l.40 0.6

61360 L1Y .20 14995% 210 380 160 58 57 251 2.2 210 242 0.18 0.9 0.73 $30 12

GLIGB ULLS B.3% 1710 212 389 182 57 69 21 252 3.1 230 254 0.23 1.0 0.70 1059 1}

620063 ULLS 8.35 1510 214 374 160 57 56 18 255 3.1 203 238 0.23 0.9 0.72 992 27

624663 ULLS B.30 1740 231 400 220 62 60 22 276 3.0 271 275 0.20 0.9 Q.76 119t 27

62708 ' 15 8.25 1550 224 362 LT3 58 57 20 246 2.4 225 251 J.2) 0.9 V.74 1029 12

Ta163 ULLS 80.50 1655 210 366 170 %8 59 21 251 2.4 232 252 0.23 0.8 0.71 1045 23

Tobou LY 8.00 1655 202 364 150 56 54 20 244 1.3 202 237 0.18 0.8 0.70 966 7

Tosol ULLS B8.35 1637 194 360 153 53 55 23 231 2.9 221 239 DJ.16 1.0 0.71 908 1S

71168 ULLS B.15 1650 204 368 170 54 57 21 245. 1.9 224 250 0.09 0.9 0.69 1026 17

71568 ULLS 8.20 1550 193 353 15 53 55 20 231 2.0 209 234 0.02 0.9 0,171 890 22

71008 VLLS 8.10 1390 194 363 155 51 57 21 233 1.6 2146 246 J.05 1.7 0.73 %8l 17

72168 ULlS B.40 1490 190 362 1645 37 66 21 235 3.3 220 254 1.9 0.68 984 20

72568 ULLS 7.50 1360 184 364 167 50 508 21 223 0.7 214 249 0.02 1.0 0.75 944 14

72963 ULLS . 8.00 1519 184 359 150 SO 57 22 222 1.2 2i6 251 2.23 2.7 92.75 922 18

Bal6s8 ULLS 8.10 1510 186 359 140 SO0 57 22 224 1.6 220 253 Q.02 4,0 0.76 946 8

80463 ULLS 7.60 1510 182 366 140 S8 59 22 219 0.8 <215 253 0.05 2.4 0.76 Q4s 6

80368 'L1S 7.90 1510 179 360 150 50 58 22 217 0.4 200 252 2.3 0.75 924 16

a1268 ULlS 7.95 1605 182 360 180 &4 61 22 220 1.1 241 265 0.02 2e4 0.78 986 15

31960 VLLY 7«75 1220 173 346 150 46 56 21 210 0.8 220 252 0.4l 0.7 0.81 932 12

90268 UL15 7.5 1630 LT0 362 155 45 61 19 207 0.3 221 248 2.39 2.6 J.82 912 4

90568 UL1S 8.55 1550 160 340 155 43 57 19 133 2.7 229 251 0.07 1.0 0.82 896 10

w908 ULLS 7.80 1650 163 346 185 41 59 20 193 0.6 240 283 0.45 1.9 J.65 1029 5

91268 W15 8.20 1470 158 345 180 39 60 20 189 1la7 240 259 0.47 0.5 0.73 948 10



¥8

NATE  STA TEMP PH COND AL HARD NA CA MG X HCO3 CO3 CL S04 NU3 NH3 PO4 F  COLF 80D 0O OS Tuks

91966 ULLS 8.00 1500 167 340 170 42 57 19 201 1.1 226 255 0.07 0.7 0.77 9is 19
100868 ULly - 8.25 1470 172 350 160 43 S9 1B 206 2.0 227 261 2.20 0.6 934 32
123368 ULLS B.J5 1600 200 372 165 54 58 19 241 1.5 229 259 0.54 1.0 966 15
60369 ULLS B.35 1470 214 362 140 61 51 18 255 3,1 182 223 Q.32 0.8 072 884 27
60369 ULLS 8.5V 1400 200 199 895
61969 ULLS 8.5) 1395 209 892
62669 ULLS 8.35 1418 210 198 904
TO169 ULl 8.00 1450 199 356 150 54 S& 24 240 1.3 200 220 0.02 0.9 0.69 908 25
T0169 UL 1Y 8.20 1392 189 336 140 51 S1 18 226 2.2 108) 2is8 0.9 0.64% 844 20
70169 UL15 8430 1420 212 200 91i0
70369 ULLS B.10 4210 682 705 900
708649 ULLS B8.20 1425 21) 235 913
7156% UL1S 8.23 1402 ‘ 212 200 897
40569 ULl> 7.85 1600 175 3640 146 45 55 22 212 0.8 191 225 0.27 0.8 0.74 816 50
20269 WL1S 7.60 1320 170 337 169 41 5T 20 20T 0.5 2038 232 0,17 1.6 2.91 816 28
100069 ULLS T.70 1375 167 328 163 37 57 19 203 0.6 219 2335 0.09 1.5 0.75 9l6 85
110469 UL LS 8.00 1410 191 342 160 44 56 19 231 1.3 225 239 0.27 2.0 0.80 936 51
120269 ULLS 8.10 1345 180 342 160 44 56 19 207 1.5 213 234 J.20 1.8 J.75 916 19
3337) wis 8.30 1550 203 366 190 SO0 59 22 242 2.7 260 246 0.05 O0el 0.865 1073 3
51370 UL1S 8.05 L3700 221 364 140 62 51 18 266 1.7 188 213 0.32 0.8 0.68 942 50
#2470 ULLS 24.5 B.35 1370 207 369 145 59 54 20 246 3.0 20) 229 V.4} 0.2 D862 39 el 912 32
7227) UL1S 24.) Tod

82670 uLlS 7.85 1400 170 351 175 &0 61 23 206 0.8 233 243 0.11 0.1

92370 ULLS 8.50 1455 175 365 185 44 62 18 212 3.7 264y 256 0.20 0.2 Jeb69

40672 W15 11.1 994 252 161 35 40 11 136 0.04 0.08 00.3 0404
42072 ULLS 10.2 1220 195 328 OT9 44 53 19 239 199 220 0.13 0.04 ov.7 853
51572 ULL5 12.1 1285 272 419 171 61 65 16 333 207 0.23 0.14 09.9 0985
43072 ULLG 19.8 198) 194 072 30 29 07 106 0.06 0.07 00.8 0364
42072 ULlb 13.0 1188 201 328 079 44 53 19 246 204 224 0.20 0.u3 00.6 0942
51572 LL6 15.2 1285 212 359 159 S0 57 15 259 197 0.24 0.09 0l.2 0856
61570 17 19.5 8.3) 1300 246 375 135 63 53 18 294 3,2 175 208 0.23 0.2 930 8.5 6.2

70870 uLl? 24.0 8,20 1410 188 370 155 56 56 21 226 2.2 214 232 0.29 0.5 4 7.0 T.8

89370 ULL? 25.0 8.70 0.22 0.12 1.0 932 50
RI07) w7 2443 8.2 1390 0.03 7.0 1009 50
61270 ULLY 24.5 8.45 1435 1B2 348 165 44 S8 20 216 3.3 220 242 0.23 0.2 4.3

81770 ULL? 996
93873 ULLT 7.2 1410 206 367 170 50 59 21 252 0.2 227 237 0.18 0.5 0.75 8.0

100370 UL17 18.0 9.70 1567 312 0.04 0.0l 910 &8
89370 UL19 24.2 8.60 10.0 28
81070 uL1l9 25.4 8.35 1365 0.03 8.0 892 65
81770 W19 952
100370 ULLY 18.0 9.60 1477 287 0.08 0.02 889 238
61570 uL21i 20.5 8.4 980 215 321 95 58 43 11 256 3.6 110 1468 0.05 0.2 9 12.0 11.0

70870 uL21 23.5 B.15 1090 169 299 130 36 51 16 203 1.6 164 201 0.11 0.6 4 12.4 14.0

81270 UL2t 24.5 7.60 1200 158 351 110 32 &6 11 192 0.4 200 175 0.20 1.3 18.0 8.7

920870 UL 2L 7.6 870 175 257 95 34 42 12 213 3.5 111 16I .18 O0eé 0455 4.3

32572 UL 21 12.0

40672 UL 21 13.1 222 064 38 31 06 1388 0.04 03.6

42072 L2 12.0 907 200 291 049 &9 &1 11 244 119 160 3.20 0.05 02.2 0790

51572 uL2i 14.0 1145 204 333 150 48 52 13 250 159 0.07 0.07 05.9 672



68

DATE  STa ‘ TEMP  PH  COND AL HARD - NA CA HG K HEO3 €03 CL SJ34 N33 NH3 P4 F CALF 80D DO DS TURD

1266697 22 2.0

32470 ULZ22 3 4.8

61570 22 19.5 8.20 1350 210 382 145 64 54 17 252 2.2 203 241 J.36 0.2 93 5.8

70870 uL22 25.5 8.20 1370 203 369 150 59 56 20 244 2.1 200 232 0.32 0.5 430 7.2

81270 yL22 25.0 B.00 1500 182 354 160 &8 57 24 220 1.2 224 260 0.23 0.4 3.6

QOrT0 UL22 8,10 1350 177 370 170 SL 59 21 213 1.5 223 247 J.l8 Q.4 0.81
121669 UL23 243

32670 UL23 43 3.5

61570 UL23 20.5 8.20 1215 211 355 125 63 48 17 254 2.2 174 211 J.61 0.4 1330 8.0 6.4

787 23 25.5 8.3) 1315 193 348 145 52 53 19 231 2.5 193 222 J.l4 Qe4 9 Y.4 9.2

31273 UvL23 27.5 8.65 1335 169 330 155 40 56 20 200 3.1 210 231 0.23 0.2 5.0 4.2

90870 1023 7.35 1155 193 346 140 48 55 19 234 0.9 130 210 0.36 0.5 0.69 560

61363 UL24 396 160 61 19 2.7 201 240 0.23 0.9 0.73

61763 UL2% 8425 1535 205 365 150 56 55 19 245 2.4 2090 236 0.25 0.9 0.63 965 9
62068 UL24 8435 1490 212 364 150 S8 53 17 252 3.1 192 229 0.23 0.9 2.648 954 19
62468 UL24 8.3) 1445 214 368 150 57 55 18 256 2.8 194 234 0.05 0.9 0.69 968 21
62768 ULZ2Y 8.30 1425 202 360 140 S8 S2 18 241 2.7 188 225 J0.02 led 0.69 920 7
70163 UL 24 3.35 1530 204 364 153 57 54 19 243 3.0 200 235 0.25 0.8 0.70 963 22
1J568 UL24 B.25 1680 204 366 150 56 55 20 246 2.4 211 239 0.18 0.9 0.71 9481 4
10368 JL24 B8.35 1600 196 364 150 5% 56 20 233 2.9 20% 240 J.ls 0.9 0.73 918 9
T1LL8 UL24 8.30 153C 202 382 156 54 60 20 241 2.7 232 221 0.l6 Je.9 Q.67 958 12
71508 UL24 8+35 1583 207 360 142 50 57 20 246 3.0 204 238 0.9 0.70 962 31
718638 LUL24 8.25 1390 195 360 155 37 &5 20 233 2.3 207 139 0.05 3.0 0.66 912 13
T210H UL2% 8.35 1000 1886 346 120 36 62 20 221 2.7 (1) 242 1.3 J.064 888 13
72568 UL24 8.35 1350 181 324 159 49 49 20 215 2.7 203 244 0.02 1.0 0.73 902 8
729648 ULZY B,05 1390 179 344 140 48 55 21 216 1.3 204 244 0.05 2.1 0.69 900 7
BUlou N2 8.20 1490 183 350 140 S50 55 22 220 1.9 204 248 2.4 0.74 912 14
)66 L 24 7.8) 1492 175 35) 140 46 55 21 212 1.5 208 247 2.3 0.73 094 5
J0¢i8 UL24 8.10 1490 179 351 140 49 57 2t 216 0.1 205 241 Q.02 2.2 0.75 914 16
81268 UL24 7.60 1490 173 342 140 44 56 21 210 0.4 20% 242 0.05 3.0 0.71 896 5
819603 YL24 8.65 1240 166 332 140 42 55 21 202 4.8 217 2649 0.4l 1.0 0.81 894 10
32668 UL24 8,069 1450 152 224 150 39 55 22 117 3.5 213 249 0.05 0.4 0.78 878 8
Jul2o8 U2« Be40 1470 157 332 145 39 57 19 166 2.6 12 242 0.32 0.3 J.79 800 6
YIN6H UL B8.5) 1425 161 33D 155 &1 5% 18 193 3.3 213 250 0.u% G.5 0.8% gu6 13
23760 UL 24 B.50 1470 163 328 170 41 57 18 192 3.4 214 25%3 0.l0 1.0 0.682 950 5
B12008 ULZ%S 7.70 1510 163 356 165 42 41 1S 199 0.5 216 247 0.11 0.8 0.53 950 5
968 YL 24 8«10 1520 165 338 155 41 57 19 199 1.4 221 254 J.23 1.0 2.77 949 12
1968 UL2é 7.90 1500 162 333 155 41 57 19 196 0.9 222 255 0.09 0.7 0.77 910 H
100868 UL24 B.45 1453 172 344 160 43 S8 18 204 3.2 221 254 0.16 0.8 926 32
120368 UL24 8.35 1535 196 366 165 49 59 19 234 2.9 225 248 J.52 0.8 1001 12
603069 ULZe B.25 1470 208 360 145 57 53 18 249 2.4 le3d 224 0.25 0.8 0.71 938 26
603069 UW2s ’ B.>0 1380 224 234 880
61969 UL24 8.50 1378 22) 23 882
62609 UL24 8.40 1388 220 210 866
70169 W24 8.25 1350 188 340 140 50 52 21 225 2.2 193 215 0.05 1.0 0.83 876 18
70169 UL24 .25 1400 226 212 920
73869 UL24 8,30 1460 2290 200 9135
71569 UL24 8.25 1450 23) 210 230
305069 UL24 7.95 1400 18J 340 144 46 55 21 218 1.1 195 223 J.25 1.0 Q.69 870 33
90269 UL24 T.69 1335 164 320 150 40 54 20 199 0.4 204 227 0.07 le3 0.79 868 23



98

NDATE  STA TEMP PH  CJUND AL HARD NA CA MG X HCO3 CD3 CL SO& N33 NH3 PO4 F COLF 800 DO DS TURS

1)0869 UL26 8.4% 1375 163 322 155 38 55 19 193 3.0 2kt 224 0.09 1.6 0.80 908 42
110469 UL 24 8.15 1410 180 326 160 41 54 19 216 1.7 212 222 0.18 2.0 0.84 916 &
120269 UL24 8.05 1230 177 334 165 43 55 20 213 1.5 213 233 0.23 1.8 0.81 920 29
3J3T) UL 24 8.3) 1392 207 344 155 S0 $3 18 247 2.7 209 224 0.09 04 0.62 918 &5
51370 24 B.15 1425 210 362 145 61 51 18 252 2.0 193 213 0.20 0.9 0.70 894 35
62470 UL2% 23.0 8,35 1300 202 364 140 55 55 20 241 3.0 200 218 0.45 0.2 0459 75 8.0 904 9
72273 W24 25.3 8.9

820679 UL 24 8.35 L1370 173 349 175 41 60 21 206 2.5 222 237 0.1l 0.2

92370 UL24 0.50 1455 176 349 180 41 60 16 208 3.6 233 248 0.1l4 0.1 0.566 9

312572 UL 2% 12.3

40672 UL 24 12.3 1080 225 097 31 36 09 168 0.07 0.08 ol.l 0372
42072 LL24 9.0 1106 191 325 077 48 50 19 234 200 218 0.12 0.04 01.0 0846
S157T2 UL24 18.9 1274 228 387 158 61 57 14 279 192 J.26 0.09 00.4 0828
121669 ULB2 1.0

32470 UL9S 230 13.0

42173 UL93 9300 13.1

121069 . UL 94 401

32470 UL94 2300

«2170 ULy 43)

32470 UL9S 5009

42170 VLYY 230

121667 ULSG 4o

121669 ‘n917 le5

326470 ULYo 2100

42170 UL98 430

32647) LL 2 9300 1.0

42170 L1 2 2300 1.5

32670 L1 8 930

4217311 8 930

32470 LIl 239

42173 L1t 230

3247) Llle 2.4

42179 Lll4 2300 4.4

32470 Llle 9300 5.9

%2170 Lile 2323 8.8

3247 L1177 : 3000 3.3

42170 LY 9300 2.4



L8

DATEF STa TEMP PH COND AL HARD NA CA MG K HCO3 CO3 €L SO4 NO3 NH3 PO4 F COLF B8OD 00 DS TURB

61970 P8 1 22.3 6.95

62573 PR 1 29.5 8.3) 140 430
62670 P8 1 516
70270 PR 1 21.5 7.30 4.90 176 1.0 444 12
75975 PO 1 2.0 7.1 191 358 49 94 35 & 234 0.1 42 103 5.0 5000 20.0 565 20
71670 P8 1 26.6 1.10 195 362 34 99 23 7238 0.5 33 107 2.1% 3.9 7500 49.0 5.0 552 25
72370 P8 1 18.7 7.60 205 0.36 1.40 3500 3.0 4.0 482 25
8967) PB 1 23.4 1.55 0.30 1.62 5000 11.0 5.0 472 1S
31370 Pa 1 23.3 7.90 90 0.11 15
82770 v% 1 21.5 7.59 206 370 35 99 30 7 252 0,3 35 121 1.9 10,0 3.0 581
90370 °n 1 7.4 63 8030 30.0 5.0 540 20
91010 PB L 16.5 7.60 59 0.24 3000 7.0 136
13071 23 1 7.45 212 259 0.3 0.44 2.08 3.10 4.0 630
20671 PB 1 4.5 713 210 257 2.45 2.43 3.35 7.0 592
21371 P8 1 9.0 7.42 140 206 251 0.3 0.43 2.16 2.11 4.0 637
22371 PR L 4.0 8.50 680 214 254 3.7 0.22 0.48 2.11 469
32071 P31 8.5 T.40 620 3.45 3.52 4.11 %28
33071 P31 7.50 660 2.26 l.36 3.48 510
41071 POt 7.25 670 0.43 1.25 3.29 518
%2971 P8 L 7.35 610 3.41 2.96 3.98 432
S1571 P8 1 7.95 620 212 364 47 98 29 & 259 1.0 34 111 0.34 1.08 2.62

52171 »0 1 8.35 680 0.38 0.20 l.76

60771 P3 L 7.52 6380 2.82

62171 P8 1 8.28 640 1.83

63071 93 1 3.00 700 2.68

70571 P8 1 7.60 490 2.16

72671 20 1 7.55 689 2.11

30271 P8 1 7.60 660 1.50

61270 °B 2 24.5 8,10 578 58
5257) P3 2 28.5 8.35 : 8.0 50
62670 P8 2 591
10213 ©8 2 21.9 8.6% 2.50 17.0 19.0 595 85
70970 PO 2 264.0 1.38 500 25.0 489 45
71670 P8 2 27.5 8.50 159 323 67 70 36 11 195 2.8 60 122 0.05 1.3 1700 28.0 10.0 $62 95
72370 P32 23.0 7.60 222 0.27 2.60 6000 8.0 3.0 434 22
BO6TI PB 2 25.6 7.63 0.28 3.70 8.5 2.8 458 25
81370 PB 2 2446 7.95 75 0.73 3.50 87.0 418
82770 PH 2 22.0 7.70 205 363 33 96 30 7 251 0.5 100 120 2.7 4000 2.0 4.0 640 15
$0370 P8 2 19.0 7.72 ‘ 63 3.31 2.40 5000 25.0 4.0 523 15
91072 P3 2 1645 7.60 59 5000 12.0 5.0 487 15
Y2673 Py 2 16.0 7.90 824 63 0.65 0.80 7.0 494 15
101770 #8 2 14.5 8.10 206 346 31 96 26 6 252 1.4 32 128 J.91 2.1 1032 1.0 5.0 575
112170 »3 2 9.0 7.30 730 207 392 32 96 37 8 253 0.7 31 145 J.4l 3.3 0500 22.0 6.0 24
L0071 P8 2 7.80 510 178 24 22 217 0.6 27 79 0.76 3.46 3.28 395
13071 P8 2 7.60 665 218 265 0.4 0e36 2,67 4.0) 4.0 512
20671 PB 2 3.0 8.15 715 228 275 1.8 0.40 2.06 3.70 11.0 577
21371 P8 2 4.5 7.80 630 225 273 0.8 0.21 0.68 2.17 14.0 547
22371 23 2 4.0 8.50 720 184 219 3.2 2.05 0.28 L.25 477
32071 P8 2 6.0 7.70 1780 0.02 0.43 0.37 6.0 601
33071 PB 2 T.64 T70 1.48 1.00 0.98 571
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DATE

42971
41071
51571
52171
60771
621171
630171
70571
72671
802171
89871
325712
40072
42072
61910
625719
62079
70270
700710
716720
123710
81679
827710
90370
20710
92670
13071
2J6TL
2137
22371
)t
3dorl
41071
429171
51571
52171
6ITT1
62171
63071
72571
72671
guzril
6197)
62570
62670
73219
70970
71670
72370
80670

P L T T T L PV INWVP LWL W WWULLWOWRWWWRWLLLEWWwWRNRNNNRONNNNNNNS NN O

TEMP

14.5

24.9
28.5

22.4
26.9

26.5
26.5

PH COND

8.30
T.82
8.2)
8.70
8.08
8.4
8.70
8.3
.49
7. 60
7. Ba

8.6)
8.60

8.60
7.80
8.90
8.20
8.15
T.00
7.70
8.45
8.7
T.60
B8.50
8.00
8.65
T.15
T.68
7.58
8.6%
B. 45
8.90
0.2
8.30
9.10
8.90
8.75
6.460
a‘ 40
8.70

8.45
8.45

9.15
8.65

560
720
470
690
700

670
660
64)
630
620

821
616

751
615
730
730
700
120
T60
550
590
690
700
650

650
670
670
800

AL HARD

200 358

269
216 291

212 359

204
238
233
213

223 334

256

278 299
145 276

NA CA

69 90

036 65
045 T2

35 96

MG K

2 7

26 05
27 06

29 &

HCO3 CO3 CL SJ4

243

264

259

248
28)
284
250

6T 78 34 T 236

9% 49 43 12 147
86 48 38 13 177 2.3

1.8

18.0

121
49 121

075
038 111

63 114
52
63
63

130
57 130

80 102
77 143

NJ3

0.09
Jedd
.12
Q.16

0.38

0.03
0.21
Q.43

Jeb3

1.40
Jebl
Q.38
0.06
0.29
0.20
1.59

0.09

O.l2
Jel2

0.09
0,27

NH3

0.69
0.55
Q.46
0.10

2.22
2.06
0.25
olsq
1.13
0.65
J.33
0.15
o.18
«303

P04

0.71
1.3)
l.lz
1.34
0.70
1.03
0.47
2.21
1.67
2.91
3.29

0.29
1.06

3.50
2.85

4.00
3.4
4.6V

1.80
2.8)
3.35
1.96
2.41
l.64
1.35

Jeb2’

0.35
0.74
Jebb
1.01
1.58
0.65
0.93
lo44
1.14

v

OO0
e @& o 0
=0 »

[- ]

F

COLF 80D

0l.4
02.2

J 16.0
100 46.0
800 46.0

3339 32.0
1200 19.5

8.0
180 25.0
300 18.0

25 38.0

00 DS Tuas

18.0
9.0
13.0
9.0
10.0
5.0
7.0

13.0

11.0
7.0

13.0
11.0
11.0

14.0
11.0

632
551

564

597
560 40
560
460
485
449 53
607
500 25
484
489 20
%88
651
645
508
538
552
457
el6

489 25
22

618

611 135

628

583 109

557 220
120



68

DATE

81370
82170
90370
91070
9267
101770
112179
10971
13071
FOEYA
21371
2237}
32)r1
33971
41071
6197)
625719
62679
27
70470
71470
7237)
81370
82179
993IT)
921079
22670
10971
21371
6197
6251)
62670
70219
10978
71670
123719
81370
8277190
30370
Y1070
92679
101770
112170
22371
32071
33071
41571
42371
51571
52171

STA

pB
°a
?8
Py
°e
23
PR
Pe
Py
PO
PR
°8
g
)
Py
Ph
P3
4]
P
P
pa
Pa
PR
"
PA

COCO0CC OO CCoCOCOCOCCCVMUVVWEREVVRUYVAMULWAVWVMES TS dep

TEMP

23.6
22.5
23.5
17.0
1549
14.0

.5

5.0

26-2
29.0

22.6

28.3
26.5
25.2
23.5
23’5
17.0
15.0

PH

9.35
8.90

7.89
8.00
8.10
7.T°
T.99

7.80
€.55
7.95
7.75
7.58
8.59
8.85

8.535

8.90
9.3)

7.95
T7.9)
7.70
8.10
7.99
7.95
8.50
8.92

8.70

.10
9.00
9.15
9.10
9.10
8.80
9.5
8.00
7.60

7.78
7.82
B.48
8.55
8.68

COND

751

640
600
190
T40
730
180
790
790

16l
690

730
649
549

790
772
630
650
720

AL HARD

174 209

199 346
209 371
231
212
239
228
174

154 286
17l

238
228

145 267

144 238

150 276
154 279

202 330

NA

52

31
36
31

82

29

62
87

86

39
55

67

CA

76

94
96

52

43

33

63

78

MG

29

27
32
32

38

32

11
39

38

29
as

33

12

13

13

O 4

HCO3

213

243
255
280
259
292
277
206

188

289
277

177

176

184
188

210

co3

1.0

T.0

-0

10.4

10.4

[+ X <)
L)
w®

18.0

ct
125

$)
312
‘59
31
32
39

73

59
81
50
34

81

71

63
15
39
44

64

$04

113

123
13%
103

141

107

157

149

100
121

118
123

NO3

0.03
V.18
Q.47

1.39
Jed5
0.07
l.12
Je33
0.33
0.06
335
0.07
1.29
Je26

0.27

0.08
0.05

l.14
0.15
0.09
J.19
0011

M3

3.23
2095
l.34
025
.34
Qe 14
.21

1.86
0.58

0.02
.18
0029
«Jl6
«004

PO4

1.00
2.7

2.‘0
2.50
1.7

4.0

3.59
3.3)
2442
0.55
J.87
0.20
V.46
J.32

0. 44

1.9

2.18
3. oo
2.83

lel

-0
)

.51
o. 19
Je34
539
Q.15

o]
o

COLE BOO

4500°16.0
32590 34.0
1000 12.0

COrNWY
e o 8 0 08 @
[SNoNoNaYoleo]

o
.
©

—
~
.

o

14.0
14.0

15.0
25.0
12.0

%.0

3.0
7.0

11.0

7.0

10. o

11.0

5.0

8.0

13.0

10.0

25.0 17.0

30 22.0 12.0

7.0

DS Tuxs
511 100
541 20
508
468
432 15
514 12
522
476
604
599
526
589
593
636
50
823
620 70
536
587
507 145
504 95
511 59
491 59
438 25
567
s56l
30
16
574
585
82
608 125
564
5682 150
646 165
512 a5
463 65
461 22
82
600
564
570
586
485



06

DATF

&07T71
62171
63071
70571
T2671
gu271
%0971
h26TQ
T0971d
61970
62572
16270
71670
T2371)
81370
827119
Yudl)
21079
925670
13177)
112170
16971
22311
320711
3071
41071
429171
51571
52171
60171
62171
63071
7)511
72671
80211
3971
0l910
625170
62672
70279
79973
72312
L]
813719
81979
827170
20370
91370
225670
101770

PP ECXEECDDDRORE NN NN NN NN NAd NN NN VNN NNN—NNwNN~N~N~NOCOCC OGO

TEMP

25.5
24.8
20.8
25.0
21.0
23.3
22.0
23.3
‘-6-0
13.0
19.5

3.0

0.0

2.9

6e5

26.8
24.9

19.2

Zl‘6
264
28.5

22.0
19.0
15.0
12.5
11.0

PH COND AL HARD NA CA

8.290
B.lo
.49
8.1
9.50
9.40
9.70

8.50
8.79
3.58
8.45
B. 75
92.05
9.10
8.8
8,70
9.50
T7.19
8.00
8.10
8.7)
T.60
7.80
T.72
8.20
8.50
8.7
7.98
8.00
9.30
5.00
942
9.20
2.1
8,51
8.80

8.50

8.80
9.19
.65

9.15
8.060
8.95
9.15
7.99

710

T40
739
740
730
T10

588

155
895
850
740
860
860
670
732
680

800
730
650
110
670

730

144

152

162
201
251
199

177

141
146

138

279
171

254

225

nzy

294

154

263
287

2217

82

S0

74
70
49

7

%6

4l

31
61

65

MG K HCO3 CO03 CL S04 NO3 NH2

40

37

36
40
38

32

12 176

12 186

9 198
10 246
303
232

7 214

82 38 41 13173
54 37 13 179 1l1.8

82

5 35 34

8 1469

1.3

0.6

76 154 0.00

73 143 0.16

109

88

100 0.40

61 130 0.06

53 149 0.07

50 163 0.78
0.8

1.51

30

123 0.08

56 117 0.08
%.11

0.30

77 1%2 0.09
83 149 0.16
113

159 0.13
83 Q.58
50 115 0.06

.01
%.26
0.83
d.02
Q.46
0.53
0.28

P04

O0.14
01‘02
0.25
Q.28
0.21
0.20
Q.13

0.53

0.77
le45
l.45
0.6
l.3

0.52
Q.43
0.7

COLF

70

10

110
20
55

80O

22.0

45,0
“6.0

58.0
47.0
60.0
40,0

8.0

o1}

[y

¢ s o @

[ (2]
OO0 me~ O
L] L ]

QUCOLOOOCOO

[
b
[

11.0

o 0
[ )
e o

11.0
10.0

6.0
ls'o

6.0
7.0
7.0

16.0

0S TuRs

625
542

637
587
503
508
559
529
520
463
539

607
627
(13
543
665
670

666

665
674
581
492
600
6Ll

573
572
540
464
430

&5
25

40
130
1390
1390

165
105

69
55



L6

DATE 5Ta TEMP P COND AL HARD NA CA MG K HCO3 €03 CL 504 NO3 NH3 POS F COLF 80D D0 DS Turd

112170 PB 6 3.0 9.05 629 15 0.05 0.52 140 464 T8
10971 Pl 2 0.0 8.10 805 238 63 44 287 1.6 65 154 J.28 1.89 2.60 5.0 676
13u71 P33 Jed 8.20 805 2346 63 43 282 2.1 75 166 .17 2.60 5.0 Teo9
22311 »8 3 8.65 100% 198 232 4.8 0.09 0.28 0.13 760
32071 P3 8 4,0 7.70 830 0.22 0.56 0.36 6.0 624
33571 Po 8 7.80 74890 024 1e17 0.55 583
410711 P8 8 7.82 890 0.39 0.31 0.21 683
42971 P8 3 8.15 320 131 0413 Q.45 V.21 642
51571 P8 8 8,40 700 192 311 83 67 35 7 217 9.0 6l 124 0.06 0.40 0.47 :
52171 P8 8 8.584 7110 0.11 0.01 0.13
60771 Po B 8.10 720 J.13
62171 PB3 8 8.19 0.24
63J71 PS5 8 9.40 720 8,12
705711 Pd 3 9.10 720 ' 0.27
72671 PY 8 9.7) 710 .22
80271 PD & 9.40 700 0.17
80971 PB 3 9.80 690 0.04
6197) P3 25.2 62T 40
62570 PB 9 28.9 8.60 13.0 50
62670 PB 9 648
7027 P8 9 24.2 BT 0.5% 14.0 633 35
70913 PB 9 B8e40 579
71970 P8 9 28.2 9.05 131 247 87 33 40 13 161 4.4 88 164 0,00 0.8 13,0 $87 99
72370 PR 9 24.5 9.25 154 13.0 561 110
81370 PB 9 30.4 9.75 150 14.0 535 135
B2770 PR 9 23,0 9.05 136 196 87 26 32 13 166 8.7 ar 151 2.00 1.9 12.3 538 165
92373 P8 9 24.5 9.50 124 8.0 548 130
91079 PB 9 15.0 9.00 a8 7.0 506 100
924670 PR 9 16.0 9.50 659 15 0.60 036 12.0 462 &5

131713 P8 9 12,3 7.12 118 224 62 32 35 8§ l44 59 118 0.06 Oel 14.0 458 105

112170 PH 9 3.0 T.70 164 29% 44 60 35 9 201 0.4 44 135 3409 1.0 10 27.0 18.0 78
10971 Pd 9 0.5 8.20 805 225 68 45 271 2.0 T4 166 0.08 0.82 2.00 5.0 1730
22371 PB 9 1.2 565
32071 P8 9 5.5 7.90 7T70 0.02 0.35 0.20 583
33071 Py 9 7.82 790 0.84 0.01 0.59 596
41571 P8 9 7.73 4830 0.23 0.11 0.29 636
42971 PB 9 8,10 750 133 0.09 0.55 0.28 534
51571 Pg 9 3.45 720 198 T 216 13.0 66 133 0,09 030 0.66
52171 P8 9 8.6) 702 0.10 001 0.17
60771 PB 9 8422 T40 Je 06
62171 P38 9 8.20 0.13
63071 P8 9 9.15 680 0.15
70571 PB 9 9.10 7190 0.06
72671 PB 9 9.70 720 0.25
80271 P8 ) 9.30 730 0.09
80971 28 9 9.35 700 0.17
61970 P310 24.7 8.4%0 136 4%
62570 PBLO 24.6 8.60 1400 256 8.0 39
62670 P81 803

70270 PBLlO 20.1 8.30 0.36 4.0 8.0 869 25



¢b

DATE

70970
7679
12370
80670
B1370
82717
%0370
91070
92672
101779
11217
12127
10971
22311
22771
32071
33071
41071
42971
51571
52171
60771
62171
63071
TO5T1
72671
80271
8oarl
61970
62570
62670
10270
T0970
T1271)
71610
723719
867D
81370
82774
9337y
91970
92670
131773
1121719
121272
22311
22171
32371
33071
%1071

STA-

pB1o
P31
PB1Y
PB1O
PE1Y
s81)
PB1D
PB1Y
P81)
P81l
POLY
PBLY
PB1Y
PBIQ
PRLJ
PBL1O
PRLY
PB10O
310
PB1Y
D]
P310
PBlY
PBR1Q
PA10
#3819
PB10
PLLO
PRl
PB1L

PRLL

PhLL
P811L
PRLL
PR1L
PEll
P81l
PB11
Psll
PB11
Poll
P81l
Pall
PBL1
Pall
PBL1L
Pall
PB11
P311
P31

TEMP PH  COND

24.0
21.7
24.0
23.1
2l.5
23,0
15.5
12.9
10.90

3.0

1.9

1.5

26.)
24.5

19.4
22.7
24.0

*

N R R
W A A~
s @
W -~

-

> s N
N WONWW
e & & 4 4

Vi BOWVWOWwWODOC

-
.

0.

8.90
al ‘a
8.80
8.70
9.15
9,25
9.00
9,20
7.4
7.80
8.85
8.30
8.60
8.10
7.85
7.86
7.92
8,10
B.45
8435
8.23
8.60
9.2)
8.90
9.55
9.30
9.65
8.20
8.31

B8.20
0.

8.5
8.20
7.5
8.290
8.590
8.60
8. 65
8.55
8,50
8,49
B.45
8.45
8' ‘e
8.00
R VU5
8.15
8.13

884
872
113
94k
825
800
925
1025
249
1195
900
170
1J45
940

330
920
830
arne
830

1400
3500

1447
1437
1206
1145
1055

945
1915
1925
1105

AL HARD

123 330
146 316
154

140 285

129 251
147 295
170
215
189
189

178 345

187 370
171

152 351

152 345
161 361
185
181
168

NA

112

110

80
102
178

103

145

1715

145
146
219

Ca

45
S4

50

28
44

T4

61

45

46
49

MG

53
44

39

44
45
45
49

39

53

58

56
58
60

19
A7

14

22

27

21
23
16

HCO3 €03

151
179 &.6

171 11.3

158 ©
180 0
208 6.
258 2
223 4
228 1

214 1.8

204 1.5
186 3.4

186 2.1
197 2.6
226 2.9
215 3.9
204 Q.9

cL

l6l
133

225
88
168
150
137
93
114
88
87

85

209

338
409
300
288

325
117
185

$04

170
193

149

150
169
179
182

148
1Ly

242

248

224
216
219

NO3

Q.41
0.00
0.31
.24
0.12
0.00

0.17
Q.05
0.07
0.10
0.10
0.11
o.11
0.09
0.‘3
Je29
0.07
0.08
0.33

0.31
0.26

0.10

0.22
0.06
0.22
0.11
Jdels
0e42
0.15
0.57
.34

NH3 PO4

Dot
0.9
0.26
0.45
0.53
1.9

o

0.83
0.42
0.09
0.52
0.49

. 8 2 8 s @

N NOOP &+~

s s o
©

N O

0460
0.22
0.02

(o X ~% SN N o] ON=0O0O

OO
s o s @
RESCT
D W

(=X =)
s e

O.ll
0.15
.12

0. 1%

F

COLF
25
i0

20

10

800

19.0
18.0
2240
25.0

37.0
33,0
10.0

20.0
12.0

9.0
65.0
20.0

10.0

00

—
I EEEEERE
0 000000 OOODO

e el el
o oOoOoOVwWDOWROO O

[
.
(-3

e -
. *
o ©

g OO OO =iy
*® & & & & 8 @

OO0 LwLOOC O

>

il.
10.0

8.0

DS TURe

763
617 82
758 135
677 155
731 115
1137 135
6ié 150
943 112
897 80
1003 95
53
75
750

513
165
Tl4
748
654

835 65

928

871 60
886

886 50
896 o5
995 92
906 40
873 50
e 79
976 710
8is 710
887 65
812 115

751
743
780
831



£6

DATE

42971
51571
52171
63771
62171
63071
73571
12671
§0271
80%71
101770
112170
13371
20671
22371
32071
339071
429171
51571
52171
6071}
62171
63171
70571
72671
80271
80971

STA

POL1
Pull
PUll
PRL1
PBL1
PELL
PHll
Pl
P31l
pall
PllG 5
PHGS
PD4S
Pd4s
PR4Y
PB45
PB4AS
PB4&S
PB&S
PU65
PL4&S
PB4S
P84S
PB45S
P34s
PB%S
PB45S

TEMP PH

8.35
8,50
8.38
8.31
8.490
3.70
8.55
8.60
8.70
9.2

Te %l
7463
8.30

8.50
8.30
8.80
1.98
8.00
8.3
8.50
9. 40
8.2
T.85

COND

1085
1975
1955
1205

1135
1955
1245
1205
1115

751
844

580
720
720
619

610
650
710
740
640

AL HARD

NA

190 392 145

209 371

200 359

36

80

CA

68

96

aé

MG K HCu.J

54 16 214

32

35

8 255

T 245

co3

9.0

0.3

2.2

CL 504

173 205

32 135

130
62 127

ND3

0.35
0.28
0.33

0.07
Qe34
290

0.08
0.11
0.13

NH3

0.15
Qell
0.01

0.31
0.34
+002

P04

0.13
.13
0.15
Oel3
Q.24
0.10
0.17
Q.13
O.14
0. l‘

3.95
4,40
Qe32

0.32
0064
0.37
0.12
J.15
0.21
0.61
Q.12
0.18
2.45

[

COLF 800

00

0S TURS

820

459
571
476
604
506
589
593
421

22



147

DATE

62270
63079
1367
71370
72070
T27710
80370
81970
62270
63010
70670
71370
72070
72170
80370
sLy10
62270
63070

7673

1370
120710
127139
80370
81079
ai1r7)
82470
33170
1333719
133179
120570
4012
420712
51872
62270
63070
10670
71370
72079
127170
81070
31770
82470
831170
120370
103170
120570
62273
63070
70670
71373

STA

1]
Go
48
GO
G3
Gb
G0
68
Go
o]
Gd
63
Gch
8
Gb
G
1]
3
Gd
Ga
G

Gd
1}
ca
CJ
(1}
Gh
G3
(1))
Gd
G
68
68
c8
Gu
G8
Ga
g1}
63
68
68
Go
ca
(¢2]
G3
G3
G8
G
Ga

VUMV M PR L LD PP S P L P LT WRWVWWRLRWUWWLRLWWWWUWWUWUNNAMNNNDANE e e e

TEu4?

2647
206
25.9
26.‘
2649
23.6
24.8
23.4
24.7
19.7
25.3
2644
26.1
23.3
245
22.8
2440
20,5
2442
2‘.0
26.0
23.9
2he b
23.5
2‘.2
23.5
23.5
15.5
6.

5
5
b)
3
0
7
7

.
.
L]
o
.
.

) ¥ gt pur
WWLAO NN

23.7
24.5
24.4
23.6
23.6

2440
23.5
15.0

6e5

2.3
22.7
20.0
23.9
2‘.3

PH

8.40
8. 79
8. 69
8.99
8.95
9.313
8.80
8. 40
8.40
8.60
8.60
8.75
8.65
8.90
§.80
8.55
8.20
8.45
8.43
8. 60
8.45
8.50
8.65
5.20
0.62
8.60
8.45
9.85
8.20
8.55

6.2
8,30
B.42
8.55
8.45
8.50
8.15

8.60
8.715
9.65
8.75
8.20
8.15
8.20
8.39
8.50

COND

2600

2800

4440
3500

2100

2191
2158
2005
1490

2376

3240
4000

1479

1768
2000
1949

AL HARD

209
193

194

168

175

196
185

246
306

178

172

166
173

738
665

222
531

137
382

639

499
497
355
460
134

222

39

581

519
57

lge

NA

658
649

419

216
261

421
384
206
384
522

209

238

312
209

Ca

78
$7

61

56

85

50
64
40
54
8o

56

53

48
6l

MG

137
127

92

59

122

91
82
62
79
130

61

109

97
T4

40
40

36

26

29

40
3a4
19
30

40

26

25

3]
27

HCO3 CO03

256
236

215

205

214

237
226

30l
374

181

211

203
212

11.0

2.7

4.0

W oo
.
-~ =2

18.0

1.5

cL

933
999

651

306

590
315
175
400
530
479
478
157
492
803

314

296
125
999
4237
293
38)

$04

631
672
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SECTION XIII

APPENDIX B - LKSIM - WATER QUALITY SIMULATION
MODEL FOR SHALLOW LAKES

DESCRIPTION

The purpose of the following paragraphs is to give a general description
of the simulation model LKSIM and to indicate the general application,
capability, and data requirements of the model.

Need For The Model

When modifications of tributary inflows, either rate or quality, or lake
geometry are considered, a very relevant concern is the impact on lake-
water quality. For most lake systems, the large quantities of data to
be incorporated, as well as the tedious and time-consuming calculations
to be completed, make a computer-based computational system attractive.
One of the main advantages of a computer-based system is that numerous
lake system modifications may be readily and economically evaluated.

Conceptual Model - LKSIM

Various types of models might be used in water quality.modelling, e.q.,
one, two, or three dimensional models. Also, various water quality
parameters might be modelled, e.g., conservative, non-conservative, or
biological parameters. The type of model selected depends on many
factors, including the simulation time frame, types of data required,
types of data available, use of the model, quality parameters of im-
portance.
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The LKSIM model was developed to calculate the water balance and con-

servative salt concentrations in a well-mixed lake system both for
existing and diked lake configurations.

The conceptual lake system consists of a main lake that has separable
bays or sub-areas connected to it. During each time step in the model
(normally one month), it is assumed that each bay is completely separat-
ed from the main lake. For each time period, the tributary inflows and
outflows (including groundwater) and their salt concentrations, evapora-
tion and precipitation are used to calculate the end-of-period water
volume and well-mixed salt concentrations for each sub-area. The
imaginary gates isolating the sub-areas from the main lake are then
opened. The volume of water required to achieve equilibrium flows
across the boundaries, either in or out of each sub-area, is completely
mixed in the recipient area. Circulation between the main lake and a
bay is simulated by specifying the fraction of the end-of-period volume
in the bay that is to be exchanged with lake water. This intermixing,
if any, occurs at the end of the period after overall lake stage equili-
brium has been achieved.

Any or all of the subareas may be diked off from the main lake. The
diked area is carried along in the simulation as a separate lake. Any
or all of the tributaries to the diked area may be reassigned to flow
into the main lake or into another bay. Any main lake overflow that
occurs when a specified maximum Take stage is exceeded, may be designat-
ed to either flow into a diked area or be exported out of the lake
system. The overflow quality is the quality of the main lake water.

Use of The Model

This model may be used to determine the effect on lake water'volume_and/
or conservative salt concentration in response to changes in tributary
inflow quantity or quality and/or to the diking of lake sub-areas. The
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normal mode of usage is to pick a historical period for which an
adequate amount of tributary flow and quality, lake stage and quality,
precipitation, and evaporation data are available or can be established.
A simulation based on these data is run for the period, and the simula-
tion results compared to the historical lake stage and quality profiles.
Adjustments are then made to the data, if necessary, to complete the
model calibration.

The next step is to verify the model, if possible, by running a simula-
tion for a historical time period that was not used to calibrate the
model. Normally, this verification is conducted by inputting the
hydrologic flows, precipitation and evaporation and then comparing the
simulated quality to the historical quality record. Additional adjust-
ments to the data are then made, if necessary. The model is finally
used to predict the outcome of changes in the 1qke system. Of particu-
lar interest are changes in lake volume (stage) and quality (salt con-
centration) caused by diking sub-areas of the lake system or by changing
inflow quantity or quality.

Date Requirements

The model is essentially a "bookkeeping" model and requires the follow-
ing data:

Stage - Area - Volume Tables -

These values must be established for the total lake and each sub-area in
the lake system.

Tributary Flow-Quality Tables -

The correlation between flowrate in cfs and ion concentration in mg/1
must be made for every inflow to the system, also for the outflows if
any.
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Tributary Flowrates -

These average flowrates (or volumes) including groundwater, must be
determined for each time step of the desired simulation.

Precipitation and Evaporation -

These values (depths in inches or feet) must be determined for each
sub-area for each time step.

Circulation -

If there is appreciable circulation between the main Take and bays
during the selected time period step, and if the quality in a bay is
markedly different than the main lake, it may be necessary to specify
the fraction of the bay volume that is exchanged with lake water during
each period. Circulation is very difficult to measure accurately, but
calibration runs for different values may lead to acceptable estimates
for the circulation.

USER'S GUIDE - SIMULATION MODEL

The purpose of this guide is to present instructions to the user on
data preparation and coding, as well as on the interpretation of simula-
tion results.

Accuracy and Completeness of Data

For most lakes, there are only limited data available. One of the major
challenges in using the model is to establish the hydrologic, climatic,
and quality data to the precision necessary to give sufficiently
accurate simulation results. The relationship between data and simula-
tion precision is difficult to establish, but one must still be sensi-
tive to discrepancies in, or validity of, data used; and then refine the
data as model simulations indicate the response (sensitivity) to various
input data variations. Such sensitivity results will indicate the data
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that are most critical in obtaining better simulations--be it flows,
quality, evaporation, precipitation, or other factors.

Several factors need to be considered initially to set the framework
for data evaluation, such as, average detention times, lake circulation
and mixing characteristics, volume/surface area ratio, areal and
temporal variation in precipitation and evaporation, interest in short
or long term variations, and intended use of the resulting simulations.
A1l of the factors must be weighted in view of the model limitations as
imposed by the basic assumption of an incremental time, well-mixed
system. The time step to be used is a major outcome of careful con-
sideration of these factors.

Problem Preparation and Coding

The following steps must be completed prior to running a simulation:

1. On a map or sketch of the lake system, establish the imaginary
boundaries between the main lake and the bays (9 maximum). Assign
the integer 1 to the main lake and a unique integer to each bay
using any integer 2 through 10.

2. Determine the stage, area, and volume table for each sub-area as
well as the total lake system. A maximum of 15 discrete common
values for stages may be used to describe the curves.

‘3. Identify all tributaries to the lake system including outflows and
groundwater inflows. Assign each one a unique integer code number,
using any integer 1 through 60.

4. Establish a flowrate-quality table for each tributary and each ion
desired. A maximum of four coordinate points may be used to de-
scribe each relationship (flow, quality). Flow may be given in
cubic feet per second (cfs) or else acre feet per month (ac ft/mo).
Quality may be given in milligrams per liter (mg/1) or else tons per
acre foot (taf).
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5. Determine the flow for each tributary for every time period in the
simulation--may be given as cubic feet per second or acre feet per
second, day, week, month, or year.

6. Determine the précipitation and evaporation for each sub-area for
each time period in inches or feet per day, week, month, or year.

7. Other factors that may be needed for given runs are:

a. Stage at which overflow is to occur from main lake.
b. Areas to be diked off.
c. Intermixing (circulation) fractions during any time period.

Date Input Structure

The subroutine DATA reads and manipulates the data. The data is struc-
tured to be read in by segments. The segments are identified by a five-
digit number punched in the first five columns of the first card in each
segment. 88888 ends any segment, 99999 ends the data search for the
current simulation, and 12345 ends the run.

Segment Identification Codes -

Segment Subsegment | Information
11111 Initialization and setup.
12111 Project Name/Description Title

Number of time periods.
Beginning lake stage.
Data .tape read or write code.

13111 Ions to be considered.
14111 Key for outflow qua]ity.
15111 Number of diked bays and their code number.

Diked bay to receive overflow.
Stage of lake at overflow.
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{continued)
Segment

22222

33333

44444

55555

66666

Subsegment

16111

17111

18111

19111

19511

Information

Volume of lake system at overflow stage.

Tributaries from diked bay to be reassigned
to another bay.

Number of tributary bays and their code
numbers.

Names of bays.

Intermixing (circulation) fraction for bays
in each time period.

Output codes - controls amount of data print-
ed out.

Multipliers for all flows, precipitation, and
evaporation data.

Multipliers for specified tributaries.

Tributaries flowing into each bay.

Tributaries flowing out of the system.
Tributary flowrates for each time period.

Tributary water quality and flowrate correla-
tions.

Precipitation data.

Evaporation data.
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(continued) ,
Segment Subsegment Information

777717 _ Stage, area and volume data.
88888 | End of segment.

99999 End of data (for this simulation).
12345’ End of simulations.

The data segments may be submitted in any order and only those segments
required for a given simulation need be included.

Data Card Description -
Data card descriptions are found below

Segment 11111

Subsegment 12111 (Begins at statement 120 in subroutine DATA)

Card 1 (Title)

Title 60|
1504

Card 2 (Time periods)

5 10
NINT KEY
15 15
NINT = The number of time periods in the simulation - dimensioned for
a max of 50

KEY = The time period key = 1, one day
= 2, one week
= 3 or 0, one month
= 4, one year
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Card 3 (Beginning stages)
10, 200 30, 40 50,
S(11) 1S(1) |s(2) ! s(3) | s(4) ! .
————— F10.0's -

The beginning stages for each of the subareas in the lake system (any
zero values are set equal to S(11) which is the stage for the
entire interconnected lake system)

Subsegment 13111

Card 1 (Quality factors)

SL 10| 1sj 20‘
NIONS JTONS(1)l1ONS(2Y10NS(3)l. ..
I5s —

NIONS = The number of ions to be simulated
IONS(1) = The code number of the first ion
= The code number of the second ion

IONS(2)
. etc

Subsegment 14111

Card 1 (Outflow Quality)
5

QOF
F5.0°

QOF = Key for the ion concentration in the lake outflow:

# 1 means the specified quality will be used
= 1 means simulated lake quality will be used
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Card 2 (Initial ion concentrations-- one for each bay and ion)

5 10 15 25

I J K C
15 15 151 F10.0

Bay code number
Code number of quality factor (ion)
Unit key
#1,unit of C is mg/1
=],unit of C is tons/ac ft.
C= In1t1al concentration of specified ion in the specified bay

I
J
K

Subsegment 15111

Card 1 (Diked bays)

5 10 20

1
NOBD | BAY1 | BAY2 5]BAY3
I5's - -

25|

s

NOBD = The number of bays to be diked off from main lake
BAY1 = The code number of the first bay.
BAY2 = The code number of the second bay.

etc.

-

Card 2 (Overflow assignment)

25

VOLOF
F10.0

IBOF ‘ SOF ,
15 F10.0
IBOF = Code number of diked bay to receive lake overflow if any,

0 means overflow is exported.

The lake stage at which overflow occurs.

The lake volume, excluding diked areas, at which overflow
occurs

SOF
VOLOF
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Card(s) 3 (Tributary reassignment)

5| 1ol 15 20 21
I 11 TR | TR2 | TR3 |....
15's

|

!

Diked bay code number.

I1 = Code number of bay to receive diked-bay tributary flow.
TR1 = Code number of first tributary reassigned.
TR2 = Code number of second tributary reassigned.

etc.

Subsegment 16111

Card 1 (Bay code numbers)

5 10 15 20
NBAYS [IBAY(1)[IBAY(2)[IBAY(3)

... (10 subareas max)

NBAYS = The total number of subareas in the lake inciuding the
main lake - the main lake is always the first specified.
The main lake code number.

IBAY(1)
. etc.

Card 2 (Subarea names)

/// °
NAMEB(1)
‘

16
NAMEB(2) etc.
A8

NAMEB(1)
NAMEB(Z)

Name of bay 1 (8 characters max).
Name of bay 2.
etc.

nounou
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Subsegment 17111

Card(s) 1 (Intermixing fractions)

20
\ MF(1) \PMF(Z) ... (50 period max)
]5 15 5.0's -
Bay code ngmber.

Intermixing in period 1.
Intermixing in period 2.
etc.

Note: READ is terminated by a negative number that is entered in the
first F5.0 field after the last period BMF.

jo=)

=
™

——

—

“
v
nun nn

Subsegment 18111

Card 1 (Printout keys)

5| 10 19 29 25 30| 35

101 | 102 103 | 104 105 106 107

I5's

I01, 102, etc. Code for printout of data read in. Correspond to
each section 11111 through 77777.

1 Print out data.
1 Don't print out data.

I

Subsegment 19111

Card 1 (multiplier factors)
5 10 15

FQ FP FE
-F5.0's

FQ = The multiplier for all tributary flows.
FP = The multiplier for all precipitation values.
FE = The multiplier for all evaporation values.

Note: Set to 1 if zero.
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Subsegment 19511

Card 1 (Selected flowrate multipliers)

5| 15 20| 25
NTC ’ITC (DIFTC(1) 1ITC(2) |FTC(2)
i I 'F5.0 ! 15 F5.0
NTC = Number of tributaries to have flowrates changed.
ITC = The tributary code number.
FTC = The multiplier for the flowrates.

Segment 22222 (Begins at statement 200)

Card 1 Tributary assignment)

5 10 15 20
I NTRIB } ITBAY(I,1) ITBAY(I,2) etc.

I5's- >
[‘ I . ’

Bay code number

NTRIB = Number of tributaries to the bay.
ITBAY(I,1) = Code number of first tributary.
ITBAY(1,2) = Code number of second tributary.

Note: 50 tributary max per bay, 60 total.

Segment 33333 (Begins at statement 300)

Card 1 (Outflowing tributaries)

5
NTO

10 15
ITOS(1)ETOS(2)
I5's

etc. (7 max)

Y

NTO
IT0S(1)
ITOS(2)

Number of outflows.
The code number of the first tributary outflow.
The code number of the second tributary cutflow.
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Card(s) 2 (Tributary Flowrates--one set of cards for each tributary)

5 10 15 2 25 30
I J K | L FLOWS(I,1) | FLOWS(I,2)
15 I5 I5 15 F5.0's
I = The tributary code number.
Jd = Flow unit key.
0 = cfs
1 = ac ft
K= Time unit key.
0 = secs
1 = day
2 = week
3 = month
4 = year
L = Number of flows on card(s)

Note: The flow volume specified is for the time increment used.

Segment 44444 (Begins at statement 400)

Card(s) 1 (Quality of tributaries)

5 30

I
I5

1 15, 20 25
3| k| L] e | er1.a.2)
I5 I5 15 F10.0 F10.0
Tributary code number.
Quality factor code number.
Flowrate unit key.
# 1, cfs.
= 1, ac ft/month.
= Quality unit key.
# 1, mg/1.
=1, tons/ac ft.
= Flowrate or volume.
= Quality (concentration).
= etc.

- max of 4 points (4 flowrate, 4 quality).

> G =t
n o n
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Segment 55555 (Begins at statement 500)

Card(s) (Precipitation)

5 10 15 30
I J

21 25
K L | PREC(I,1) PREC(I,2)
15 ' 15 15 15 F5.0 F5.0

etc.

Note: READ terminated by number less than zero in the field
immediately after the last EVAP entry.

Bay code number.
Precipitation unit key.
# 1, inches.
= 1, feet.
Time unit key.
= month.
= day.
= week.
= month.
= year.
epeat period key
0
0

Cu bt
nom

~
1}

0
1
2
3
4
R
= 0, repeat the first 12 by 12's through 48.
# 0, no effect.

PREC: The precipitation for period 1.
etc.

Segment 66666 (Begins at statement 600)

Card(s) 1 (Evaporation)

/5 10 15‘ 20 25 30

VAR & K { L |EVAP(I,1)
| 15 15 15 I5 F5.0

Note: READ is terminated by a number less than zero.

etc.

EVAP(I,2)
F5.0
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Segment 77777 (Begins at statement 700)

Cards 1 (stages)

5 10 20 30 40|
10011 '
J STAGE(1) STAGE(2) STAGE(3) etc. (2 cards)
I5 15 - F10.0's —

10011 = Code for setting up the lake stages for which area and
volume values will be given below.
J = Stage unit key.
# 1, feet.
= 1, inches.
STAGE = The stages.

Card(s) 2 (Surface area values)

5] 10 20 30 40
200__
I J| AREA(I,1) | AREA(I,2) | AREA(I,3) letc. (2 cards
per area
15  I5 fe————--F10.0's -

2001 = The code number of the subarea. The leading digits digits
200 identify the data as area data. I = 11 is the area
information for the total lake system.

J = The area unit key.

# 1, acres.

1, sq. ft.

AREA = The areas at each stage specified above.

Card(s) 3 (Volume values)

5] 10 20 30 4
300
1 Jl voL(1,1) VoL(1,2) VOL(I,3) etc. (2 cards
, per area)
I5 I5 = F10.0's >

3001 = The code number of the subarea. The leading digits 300
identify the data as volume data. I = 11 is the volume in-
formation for the total lake system.

J = Volume unit key. -

# 1, ac ft.
=1, cu ft.
VOL = The volume at each stage specified above.
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PROGRAMMING GUIDE, SIMULATION MODEL.

The purpose of this programming guide is to give the LKSIM program list-
ing and briefly describe the program.

The complete LKSIM program as printed on the computer is listed on the
following pages. Numerous comments have been included in the program to
aid in understanding of the information flow and computational steps.

The program is written in FORTRAN IV and requires about 30K words of
program space in its present form.

A1l of the system resides simultaneously in core except for some of the
data which may be written and read from external Unit 1 as set up in
subroutine TAPE. It would be easy, however, to separate the subroutine
DATA as a separate first link.

The subroutine PLOTRS plots the simulation results on the lineprinter.

It is necessary to substitute Plot calls as required for the x-y plot
available on the computer used.
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GENERAL DESCKIPVTION

THIS PROGRAM CALCULATES THE WATER BALANCE AND CONCENTRATION OF
CONSERVATIVE SALTS IN A WELL<MIYED LAKE SYSTEM, TrE PROGHAN

1S BASICALLY A *HOOKKEEPING® MUDEL~-IT REGUIRES THAT ALL OF THE
INFLGWS, THE CUNCENTRATION OF THE CONSERVATIVE SALYS IN THE INFLOWS,
EVAPORATION, PRECIPITATION, AND THE STAGE-AREA-VOLUME TABLES BE
SETUP AS OATA FOR THE SIMULATION,

- - Ty YT T AT Y Y R L R P P AL L LT A

i 2 4]
AER
L 2 1]
ran
L 1 L]
e s
LR
L 2 L]
L 2 2 ]
L 2 ]
AER
L 2 1]
LA L
1 214
*bR
san
tah
thw

THE CONCEPTUAL LAXE SYSTEM, FOR WHICH THE MODEL 15 STRUCTURED, IS

A HAIN LAKE THAT HAS SATELLITE 8aYS COMMECTED YO 1T, EACH OF ThHE
BAYS, AS WELL AS THE MAIN LAxE, ARE ASSUMED 70 BE COMPLETELY-MIXED,
SEPERATE BONIES OF WATER DURING THE TIME PERIOD SELECTED FOR EACH
STEP IN THE WATER QUALITY SIMULATIUN, ALL OF THE TRJBUTARY INFLOW,
PRECIPITATION, AND EVAPORATION VOLUMES ARE ACCOUNTEQ FOR IN EACH ’
AREA (BAYS AND MAIN LAKE) OURING THE TIME PERIOD TnE RESULTING
CONCENTRATIONS OF CONSERVATIVE SALTS ARE CALCULATED FOR EACH ARERA,
THEN THE VOLUME OF WATER REOUIRED TO FLOs ACKDSS THE LAKE-BAY INTERFACES
SO AS TN ACHMIEVE EQUILIBRIUM 15 DETERMINED, TnESE VOLUMES ARE
COMPLETELY HIXED 1IN THE RECIPIENT AMEA,

ANY BAY(S) IN THE SYSTEM MAY BE OIKED OUFF, THE DIKED AREM IS THEN
CARRIED ALONG AS AN INDEPENDENT LAKE, MANY OPTIONS FOR ALLOWING
OVERFLOW, TRIR REASSIGNMENT, INFLOW, EVAPORATION, aND PRECIPITATION
CHANGES WITHOUT CHANGING THE BASIC DATA ARE AVIALABLE,

(SEE YHE DOCUMENTATION FOR DETAILS)

T L TP P P PR TR TP P Y Y ST DL L L DL DLl DLl Ll L L Ll bl ll bt ol Lodah it ddd LA L LA 1 1 )
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[ L 1]
L 2 1)
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LA R
L L]
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ek
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ANY CIRCULATION GETAEENM THE LAKE AND A BAY DURING A TIME STEP UaN
SE IMPOSED RY SPECIFYING THE FRACTION OF TnE BAY VOLURE THAT INTERe
CHANGES wITH THE LAKE  WATER DUE YO THE CIRCULATION, IF ANY,

THIS MIXING OCCURS AT THE END OF VHE PERIOD,

VARIABLE DEFINITION
UNLABELED COMMON

ARRAYS
171 DUMNY ARRAY USED FGR TEMPORARY OATA STORAGE
eery - DUMMY ARRAY USED FOR TEMPORARY DATA STORAGE

ITBAY(1,J) CONTAINS THE COOE NUMBERS FOUR THE TRISUTARIES (J) FOR
EACH BAY AREA (I},

NTRISB(I) CONTAINS THE NUMBER OF TRIBUTARIELS 710 EacH BAY (I),

FLOWS(I,J) CONTAINS THE FLOWRATES FOR EACH TRIBUTARY (I) FOR
EACH TIME PERIOD (J), MAY BE READ<IN wWITH UNITS OF
CFS OR AC=FT, AND TIME UNITS OF SECOMDS, DAYS, WEEKS,
MONTHS, OR YEARS, STORED INTERNALLY W1TH CFS UNITS

QFC(I,J,K) CONTAINS ThE WATER QUALITY INFORMATION FCR EACKR TRIB, (1)
AND QUALITY FACTOR (J), ODD VALUES OF K CONTAIN ThE
FLOWRATE IN CFS AND THE EVEN VALUES THE CONCENTRATION
IN MG/L, THESE FOUR POINTS SPECIFY THE FLOW-CONC
RELATIONSHIPS FOR EACH TRIBUTARY,

JONS(I) CONTAINS THE CODE NUMBERS OF THE IONS T0 BE TRACED IN
THE SIMULATION,

COFINCI,J) CONTAINS THE CURRENT CONC (WATER GUALLITY) FOR EACH BAY
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STAGE(I)
AREA(I,J)
voL{I,
PREC(I,J)

EVAP(I,J)

NBD (1)
LINA(L,)

IBAYS(I)

SALTS(])

DELV(I)

TITLECD)

NAMER(I,2)

INKBIX(I)

BNF(I,d)

YOTSICI)
TOYSO(CI)
L1889
IAYA(D)
TTF{1)
TTSCI, 3

170s(I)

(I) AND EACH IOM (3,
CONTAINS THE ELEVATYIONS OF WATER SURFACE THAT MATCH
UP wITH THE AREA AND VOLUME ARRAYS, ThESE ARRAYS GIVE
THE STAGE~AREA=VOLUME HELATIONSHIPS FOR THE LAXE SYSYEM
CONTAINS THE SURFACE AREA VALUES (J) FUR EAlH BAY (I},
AREA MaY BE READ IN AS SG-FT DR ACKES, STORED AS ACKES,
AS FCR AREA, READ=IN AS AC-F1 OR CU~FT, STORED AS AC-FT,
CONTAINS THE PRECIPITATION FOR EACH BAY (1) FOR EACH TIME
PERIOND (J), May BE READ IN &S INCHES OR FEET PER Day,
WEEK, MONYH, OR YEAR, STORED AS FT PER HUNTH,
CONTAINS THE EVAPORATION FOR EACK BAY (1) FOR EACH TIME
PERIOD (J}, MAY BE READ IN AS INCHES DR FEET PER D4Y,
WEEK, MONTH, OR YEAR, STORED AS FT PER MONTH,
CONTAINS THE CODE NUMBERS OF ANY DIXED RAYS,
CCnNTAINS THE CGDE NIMAERS OF TRIBUTARIES OF ANY DIKED
BAY (1) wHICH ARE TO BE ASSIGNED TO ANUTHER RAY FOR
THE SIMULATION, THIS CMANGE MAY ALSO BE MADE BY
CHANGING THE RASIC TRIBUTARY ASSLIGNMENT DATA CARCS,
CONYAINS ThE CODE NUMRERS OF THE BAYS IN THE SYSTEM
YO BE SIMULATED, IRAY(1) ALWAYS AUTUMAYJICALLY.CONTAINS
NUMBER 13 WHICH IS THE CODE FOR THE ENTIRE LAKE SYSTEM,
IRAY(2) IS ALWAYS ASSUMED TO BE THE MAJN LAKE,
CONTAINS THE CURRENT SALY ACCUMLATION FOR ION I,
CONTAINS THE REQUIRFD INTERFLOW VOLUME (WITH ThE MAIN
LAKE) DURING THE CURRENT PEKRKIOD SO AS TOD ACHIEVE
ENUILIBRIUM AT YHE END OF THE PERICD,
CONTAINS THE TIYLE READ IN FOR THE RUN,

CONTATINS THE WAME GF EACH BAY AREA (J). AR CRARACTERS,
A KEY ARWAY=eIF IT CONTAINS § FOR BAY I THEN CIRCULATION
(INTERMIXING) FRACTIONS ARE OESIRED FOR AT LEAST SOUME
OF THE TIME PERIODS~~(FRACTIUN ARRAY IS BMF),
CONTAINS A FRACTION FOR EACH VTIME PERIOD AND SPECIFIED
BAY I, 17 IS VHE FRACTION OF THE BAY vOLUME wHICH IS TO
BE OISPLACED BY LAXE WATER TO ACCOUNT FUR CIRCULATION
FROM ThE LAKE INTO TnE BAY OURING THE TIME PERIOQO,
ACCUMULATES THME TOTAL GUANTITY OF IGN 1 wHIChH FLOWS
INTO YHE LAWKE SYSTEM OQURING THE SINULAYION,
AS AROVE «-FCR YHE QUANYITY CQUY OF YHE SYSTEM,
CONTAINS THE CURRENT WAYER SUKFACE ELFEV OF AREA ),
CONTAINS THE NUMBER GF THIBUTARLILS FHOM BAY 3 10 BE
REASSIGNED TO ANOTHER AREA-«FKOM BEHIND TKE DIKED BaY,
CONTAINS THE ACCUMULATIVE FLOW FUR YRIBUTARY T OURING
THE SIMULATION,
CONTAINS THE ACCUMULATED ION (J) GQUANTITY FLOWING INTG
THE LAKE SYSTEM FROM EACK TRIBUTVARY I,
CONTAINS THE CODE NUMBERS OF THE TRIBUVARIES THAT FlLOW
OUT OF THE LAKE SYSTEM,

v

COMMON VARIABLES

NIONS
NOBD
INT
NINY
NBAYS

THE NUMBER OF [ONS YO BE CARRIED 1IN THE SIMULATION,
YHE NUMBER OF BAYS DIKED OFF FOR THE SIMULATION,

THE COUNTER (INDEX) FOR ThE TIME PERICDS,

THE NUMBER OF TIME PER]ODS IN THE SIMULATION,

THE NUMBER OF BAYS IN THE LAKE SYSTEM (INCLUDING THE
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1Y MAIN LAKE),

ans . ITQ A KEY FQR TAPE READ-=]F » { SOME DATA IS READ FROM TAPE,
wne. T2 A KEY FOR TaAPE wRITEw=IF s | DAVA SPECIFIED IN SUBR TaPE
aae WILL BE MRITTEN YO DATA TAPE,

e L TOTAL PERIOD PRECIPITAYION VOLUME FOR THE ENTIRE LAXKE,
.he TE TOTAL PERIOD EVAPOHATION VOLUME FOR THE ENTIRE LAKE,

ran AL ] YOTAL PERIOND TRIBUTARY INFLOW FOR THE ENTIRE LAXKE,

' 113 180F CODE NUMBER OF THE DIKED RBAY WHICH 1S TO RECIEVE ANY

aan’ SYSTEM CVERFLO#«-NEED NOT BE SPECIFIED,

[T Y} SoF LAKE STAGE AT wHICA OVERFLOW OCCURS,

L1 L YOLOF VOLURE IN AC FT OF ThE ENTIRE LAKE SYSTEM AT OVERFLOW

*ha STAGE, EXCLUDING DIXED AREAS,

L TT) avDe VOLUME IN THE DIKED BAY wHICH IS TO RECEIVE ANY OVERFLOW
PO 4 «=sAT THE BEGINNING DF THE SIMULATION,

[ TT) QOF A KEY WHICH SPECIFIES WHETHER THE OVERFLOWING TRIBS

(133 ARE TO CARRY JON

hh R CONCENTRATIONS SPECIFIED IN ARRAY QF(KEY NOT = §) OR THE
' Tl : CURRENT LAKE CUALITYewrEvay

son (A ) THE ACCUMULATIVE TOTAL TRIB, INFLO& FOR THWE ENT]IRE

the LAKE, EXCLUDING OIRED AHEAS AND UUTFLOWS,

e VOFS THE ACCUMULATIVE VOLUME IN AC FT OF ANY OVERFLOW FROM
LA THE LAKE SYSTEM,

neae 103 A KEY WHICH CAUSES TWE PERIOD TRIB FLO4 AND QUALITY

saw. T0O BE PRINTED OUT IF ThE KEY s |

ene TIMEF THE HMULTIPLIER TYHAT CORRECTS THE FLOW, PREC, AND EVAP
[TT] TO BE CORRECTED 10 THE TIME PERIOD SPECIFIED,

At ftovecsccrevypeans coww LI L L PR L PP R DL L LY Ty YL T
esn LABELEQ COMMON

wan ARRAYS

wee  ACD) CONTAINS THE CURRENT WATER SURFACE AREA FOR EACH Bavy I,
*he v CONTAINS THE CURRENTY VOLUME OF WATER IN EACH BAY I,

s AR 93] CONTAINS THE CURKENT TOTAL VOLUME OF #ATER THAY FLOWED

LA A INTO THE BAY @ DPURING THE CURRENY TIME PERIOO,

tsa  P(I) CONTAINS THE CURHENT PRECIPITATION VOLUME THAT FELL

san ON THE BAY I OURING THE CURRENY TIME PER1CO,

' T1] E(D CONTAINS THE CURNENT EVAPORATICN VOLUME DURING THE PER]OD,
[ 2 1]

(11

(11 - - cevavescenen - -—e oe -
ame THIS HAIN PROGRAM CONYNOLS THE SIMULATION, 1T STEPS THROUGH THE NUMBER
ess OF TIME INTERVALS, NINT, TARULATES AND PLOTS TME RESULTING WATER OUALITY,
she - -
[ 1 1]

COMMDN IT(2a), 0(S2), ITBAY(12,5@), NIRIR(10), FLOWS( 62,52),

2 OFC om,12, 8), IONS(12), COFINC12,12), STAGE(1S), AREA(11,15),

3 vOL(11,1S), PREC(19,52), EvVAP(1m,52), MNBD(19), 1lINA(10,30),
IRAYS(11), SALTS(1S), DELV(11), TITLE(1S), NAMEB(11,2),
INMIX(10), BNF(10,52), TOTSI(12), YOTSO(12) , S(11), IBTA(1O),
TTFCeR), YTIS(60,12), 170S(TY),

NIONS, NOBD, INT , NINY, NBAYS, 1Ty, 1Ta, TP, TE, 10, 1B0OF, 30F,
VOLOF, BVDB, 0OF, FT, VOFS, 103, TIMEF

COMMON /STVL/ ACL1), v(11), YI(11), PC11), E(11)

DIMENSION NAMET(2), $8(12), TES(19), TPS(10), Yas(1e), vd(11),

PYY LRSS TR TR TR L L L T T X T

LR K NV I
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NAIN,

48159
galeR
LTS
aste2
0163
23164
20165
23166
aate?
na16d
#8169
oo170
03171
evL72
22173
ae1r4d
"0LTS
aaLrs
aot7?
ag178
*a579
ragea
eet8y
egt82
70183
agiea
oa1as
20186
23137
20188
02189
o0t 90
22191
ndLe2
fa1e3
aB194
88195
f3198
00197
22158
02199
on222
nazog

20282

ra2a3
00204
0235
03236
no2al
gg2a8
ap209
no219
e0211

UTLAK,FOR FORTRAN V. 1B(142) /Kl 29«JULe’a 1811Y  PAGE (-3

2 SB(11)
CaLL JFILE(S,*TENP-)
DATA NAMET /7 MO’,*NTHS?/
C wen
18AYS(1)=11
10 CALL DATA
IF(SOF ,FO, 0,)80Fs=§,Ed
FORMAT (1H1)
WRITE( 6,3Q0S) TITLE
WRITE(6,108)
FORMAT(1HR, °===BEGIN THE SIHMULATION===?}
WRITE(6,110)
FORMATCLHD, 10X, *s~«INITIAL CONCENTRATIONS?/)
Rewn
'T 21 - ET LYY Y T X LY Y2 YT T P perr
ses THE PRINTOUTS IN THE MAIN PROGRAM ARE BASED ON THE JONS BEING
sed SPECIFIED IN THE FOLLOWING OROER WIVH NO OMISS]OAS==
=44 NO, ION CODE NO
X1 108
(23] NA
[ TX} CA
(233 NG
see X
anw cL
T3} HCO3
sew S0aq
(T1] NO3
LR 12 POa
[ F X LT T - - RLSUNE NS TIN NN NNOC PPN TN OTRNN
e
KRITE(6,129) ’
120 FURMAT (M ,10X,*BAY TOS?, X, INA?,TX, *CAT,TX, TNG,TX, 'K’,8X,
2 "CL’,8X, ‘HCO3Z?,S5X, *S04°,7X, KOOI’ ,6X, *PORQ?,7X)
VOFS=3,
NXsNBAYSe}
00 22 TIx2,NX
I=18AYS(I1)
TES(1) =2,
TPS(1)2n,
TQS(I)*02,
2@ WRITE(b,125) NAMEB(CI,1),NAREB(X,2), I, (CGFIN(),K), Ks§,12)
125 FORMATCIH , 2AQ, 14, 11X, 15F9,2)

L]
-

-
[
»

%
-

D OOLP AN
DOBNTRB AN

-

oA

C seox
C t.Q----'q.---.o.---..---------io-o--..-p--.-s--------..-----.----.-----------
C wsx WHEN ARG3@, THE SUBR SAV RETURNS THE AREA AND V0L OF EACH AREA
C wwn FOR THE GIVEN STAGES OF EACH ONE,
[ P Tty rr ey e PP DL P YT YL A AL L L L Ll Ll b d Loddddddedde hded bl bl
C w»an
CALL Savip)
IF(IBOF (EQ, @) GOTO 22
8vDBsv(IBOF)
22 wRITE(6,130)
1320  FORMAT(//1HB, 5X, "BAY NO, STAGE AREA VOLUME )
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MAIN,

se212
a221%
ne214
29215
o216
no217
ag218

L1332

eg22ae
ag221
hd222
on223
ep2:28
03225%
fna2es
nR227
23228
eQ22%
92230
fe2s
aeg232
20233
92238
98235
*B238
”"2237
aa23s
%3239
20240
ng2aey
f0242
7@2a3
0248
90245
aR2es
ng2a?
ag24as
nR239
aA25¢
23251
"g2s52
f"0253
apese
a025%
79256
a3257
0258
28259
ag2se0
0d2061
e8262
83263
22268

UTLAK FOR FORTRAN V,1R8(182) /XI 29=JUL»73 18317 PAGE ie&

23
132

133

32

000000000

$135

145
130

168

L] ]

D0 25 Il=2,NX

I1=IBAYS(I])
vBtIy=v(I)
S8¢1)=S8(1)

WRITE(S,132) NAMEB(1,1), NAMES(I,23,I,5(I3, A(I), V(1)
FURHAT(IH , 2X, 2A8, 13, F9,2, 2F1e8,1)
ve(it)sv(il)

S9(11)=5(11)

WRITE(b,133) S(31), A(11), V(i1)
FORMAT(JHB, 2X, TTOTAL LAKE?, F10,2,2F19,1)
IxX=a

GOT0 92

Ix=y

DO 35 IX=1,NIONS

I=sIONS(11)

SALTIS(I) =0,

$S(1)sa(1)

N=i

vSsvY(1t)

CALL PLOTRS(N, VS)

ane
ane
ane
see
*hh
L 2 2]
ase
e

2

STEP THROUGHM THE TIME INTERVALS NINTe«TKE TIME INTERVAL MAY BE
ANY OESIRED, JF VHE DATA BASE IS SETV yP FOR IT,

SURR CQw CALCULATES ALL OF THE VOLUME ANO GQUALITY CHANGES DURING
THE TIME PERIGO INT,

-—maes - o -

DO 9@ INT=Q,NINT

NuNey

CALL COw

WRITE( 6,328S) TITLE

WRITE(6,135) INT, NAMEY

FORMAT(1HO, 10X, FaaaSUMMARY INFORMATION FOR TIME PERIOD?, I3,
$X, ==, 248) .

WRITE (A, 145)

FORMAT( §M@, 10X, "ees PERIOD FLONS ANO INTERFLOwWS?)

2
3

WRITE(6,150) N

FORMAT(I1MO, TX, * BAY PRECIP EVAP SUM TRIB vOL BEFOR

E INTERFLOW F I NAL®/OX,*NANE NO, ACF Y ACeFT INFLOW
AC~FT INTERFLOW VOL AC=FT STAGE AREA VOLUNE®)

00 a0 J[=2,NX :

I1s1nAYS(II)

HRX‘E(G.IBQ)NANEB(I,I).NAHEB(‘:?).!.P(I).E(!);vr(!)'n(x).DELV(!),
StIY, AlI), V(1)

FORMATL 1IN ,5%,2A8, 13, 2F9,9, Fi10,0, 2F12,0, F9.2; ZF"..)
TES(I)STES(L) + E(I)

TPSC1)aTPS(I) + P(2)

TIS(1)=T0S(X} *» VI(I)

CONTINUE

TQS(1) s TOS{1) » FLONS(SS;INT) « 59,5041 » TINEF

WRITE(S,165) TP, TE, VO, SC(11), A(11), V(i)
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MAIN,

22265
?0266
na267
72268
22269
29270
00271
20272
oR273
na274
n2275
ag276
#2277
03278
20279
es280
o0231
a0282
02283
nwe284
ra285
ae28s
o2287
a0238
#0289
ag29e
"2291
20292
#0293
r2294
#0295
20296
2297

@298 -

ap299
fp308
ag301
aa3e2
22303
22304
2p335S
22304
ag3ay
03328
20329
22313
2231%
20312
29313
"03138
29315
29316
east?

UTLAK ,FOR FORTRAN V,1B(1482) /K1 29=JUL~-78 LIRE; PAGE 1e5

165  FORMAY(iHO, 3X, PTOTAL SYSYEM *, 2F9,0, FiB,8, 18X, LAKE’,2X,
2F9,2, 2F10,0)
WRITE(6,170)
170 FORMAT(//1HB, SX, %sea WATER QUALITY AT THE END OF TME PERIQD?/)
WRITE(6,120)
00 S50 JI=2,NX
I=1BAYS(II)
WALTE(H,1TS) NAMEB(I,1), NAMEB(I,2), I, CCOFIN(I,K),Ks},NJOGNS)
175  FORMAT(IH , 2AQ, 16, {X, 12F9,2)
S0 CONTINUE
WRITE(H,1838) N
180  FORMAY(//7//7773K0,5%, seaTINE PERLIOD?, 13, * HAS BEGUN’)

vSsvV(11)
CALL PLOTRS(N, V3)
99 CONTINUE
C weae
c [ 2 X L L T ) - o ww ooeesesdocesetroddeioacdaSRFrOrYSSededs e oe® e
€ eoes TNE SIMULATION 1S COMPLETED AT THIS POINTeenNGW THE TOTAL SALTS ARE
C aws TABULATED FOR YHE VARIOUS COMPONENTS IN THE SIMULATION,
C wmes
C sas FACTOR F CONVERTS FROM MG/L AC=FT UNITYS 10 TONS,
c NS uvesass L SN AU AP NS S PSR AENCCRPOYRN YN ETNRRTe®
C ans
92 Fop2,a283560,/2,E9
D0 {82 113§, ,NJONS
I=IONS(IT)
o(1)=a,
YOTS1(1)sTOTSI(])aF
TOTSO(I)=sTOTSQ(I)oF
D0 123 KKX®2,NX
KsIBAYS(XK)

Q(1)20(1) ¢ CAFIN(K,I)aV(K)
1e®  CONTINUE
B(1)=U(I)»F
102 CONTINUE
IFC(IX ,EQ, @) GOTU 30
WRITE( 6,3205) TITLE
WRITE(H,182)
182 FUORMAT(//71H0O, S5X, *»aaTOTAL SALT SUMMARY FOR YME SIMULATYIONT, //,
2 25%, 'T O N 35°%)
WRITE(S,120)
WRITE(6,185) (TOTSI(K),Ks§,NIONS)
WRITE(H,186) (TOTSO(K),K=s{,NIONS)
WRITE(6,187) (SS(K),Xat,NIONS)
WRITELH,188) (Q(X),Ks1,NIONS)
185 FORMAT(IH , "TRIB, INFLOW® , F10,0,11F9,8)
186 FORMAT(1H@, °LAKE DUTFLOW’, Fio.,a, 11F9,0)
187 FORHAT(IH , PLAKE , , */7," BEGINNING ¢,F10,8, 11F9,0)
188 FORMAT(IH , * ENDING r, F10,0, 11F9,0)
WHITEL 6,3R05) TITLE
WRITE(6,2300)
2190 FORMAT(//1H2,5X, naaTRIAUTARY FLOWS AND SALY QUANTITIES')
2110 FORMAT(1HO, 20X, "SALYS~~ TONS TOTAL FOR YKE SIHULATION®)
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HATN,

Q0338
20319
easeer
BR324
fe322
20323
328
Pa325
208326
r2327?
fg328
22329
Q3333
22331
02332
20333
er3ls
2033S
fp338
"B337
73338
8339
po3ed
pg3ay
ap3g2
#1343
apgsaa
o934%
20336
1 R184
29348
80349
fplse
26351
0352
2353
28354
U122 33
2a3Se
23357
fag3Iss
22359
[.F3$-Y]
223361
22362
ae3ed
f0362
22365
2366
28367
00368
08369
aa3re

UTLAX FOR FORTRAN V,18(142) /KI 29=JUL=74 10157 PAGE leb

IC=p

DU 220 11s2,NX
IsIpAYS(ID)
WRITE(6,2110)
WRITE(H,2120) 1

2128 FORMAT(31M2,"RAY?,13)

WRITE{6,120)
WRITE(H,2130)

2130 FORMAT(IN , ’TR]8, FLOW?, /7, 8X, PACeFT*)

210

NieNTRIB(1)

DO 228 JJs§,N)

IC & ]Ce)

JaITRAY(1,J0)

Fle TTF(J) 7 FT « {00,
1F{J €0, S3) Fisina,

00 213 XKksi,NIONS

K=TONS (KK)

TTISCINK) 3 YISLI,K) = F

T = YOTSI(X)

IF(J LEQ, 53) T = YOTSO(K)
SALTS(K) = TTS(J.K) 72 T o {00,
CONTINUE

IFCIC ,LT, 312)GOT0 215
WRITE( 6,3905) TITLE
WRITE(6,2195)

2195 FORMAT(IN , ’==«CONTINUED?/)

215

WRITE(6,2120) I

WRITE(K,120)

WRITE(b,2132)

IC=0

WRITE(&,2200)d, TTF(J), (TTS(J,K),Km},NIONS)

2203 FORMAT(IH , 12, F10,0, F9,0, 7f9,2, 4F9,3)

WRETE(6,2210) F1, (SALTS(K),Xs1,NIONS )

2219 FORMAT(IN , &X, ’PCT?, F7,3, 12F9,3)

WRITE(6,2228)

2228 FORMAT (1hd)

228

aoanNnaoOan

CONTINUE
"R

saw THE FOLLOWING STATEMENTS CALCULATE AND PRINT OUT THE WATER
sen BALANCE FOR THE 3IMULATION PERIOD
'YY ] - - caw wererescccspereres
e
WRITE( 6,30085) TITLE

3203 FORMAT(tH1,//7,10X, §15AR)

WRITE(6,3000)
3320 FORMAT(// 1H8, SX, ®xsewATER BALANCE FOR THE SIMULATION®)
RRITE(6,3018)

3010 FORMAT{1HO, 18X, "BAY PRECIP EVAP TRIB INFLOW BEGINNING
2 ENDING *,/7, 16X, TAC«FT AC=FY ACaFY STAGE voLum
3E STAGE VOLUME *)

TEs®,
TP=g,
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HAIN,

ra37t
ap372
023873
re3re
48375
ne3Te
ep37?
2378
43379
ne3an
en3sy
naala2
pa3s8l
LEATS
12385
ap3as
na3a7
#2388
fn0389
2399
#0391
29392
ag393
093948
"a39s
23396
20397
22398
12399
r9302
[ -]}
agape
CELT.]
92224
82405
024026

UTLAK FOR FORTRAN V,t8(182) /KI 29=JULe74 fo1t?y PAGE {7

Y1230,
DO 320 Ils2,NX
IsTHAYS(1]1)
WRITE(H,3020) NAMEB(I,1), NAMEB(I,2),1, TPS(I), TES(l), YOsS(1),
2 S8(l), va(l), s({1), veI)
3022 FORMAY( tH , 2A4, I&, 3F9,0, 3X, 2(F8,2,F9.1))
1F(nBO(1} ,EQ, 1) GOTOD 328
TE=TE ¢ TES{I)
TP=TP + TPS(I)
TAsTQ + TGS5(1)
320 CONTINUE
CHECK = TP « TE ¢ YO ¢ YTF(53) ~ V(11) ¢ VB(11) =~ VOFS
WRITE(6,3230)
WRITE(6,30a2) TP, VE, TO, YTF(S53), VOFS, vB(11), SA(13), Vv(11),
2 S(11)
3249 FORMAT( IH , SX, *YOTAL PRECIPITATIONS*, Fi1,1,/,6X, *TOTaL EVAPOR
2ATION =%, Fii,1,7, bX, °TOTAL TRIB, INFLOW =°¢, Fil,3, /7, 6€X,
3 PTUTAL TRIB, OUTFLOW=?,F11,1,/,6X, POTHEK OVERFLOW £f,Fi1,.4,
3° (ENDING VOLUME MAS BEEN ADJUSTED FOR OVERFLCW) ',
8 /,6%,?BEGINNING VOLUME s%,Fi1,1, 5%, *STAGE®®, F8,2,/, 6%,
S PENDING VOLUME «?,F11,1, SX, *STAGEs‘, F8,2)
3230 FORMAT(//1R , 12X, *eeaTOTAL LAKE == AC=FT (EXCLUDING DIXED 84
2YS, IF aNY)®)
WHITE(6,3050) CHECK
3858 FORMAT(// MO, SX, TCHECK=?, F1t,1," (IF NOY ZERO==PROG ERROR}?)
9s INT2999
LEL]
P33 I LY LYY T LY TR T Y P Y Y P LYY Y Y LYY P P R P L D LR L L L AL R L L Yy Y 2 X
nes THE PROGRAM NOw GOES BACK YO THE BEGINNING AND LOOKS FOR NEW DATaew
ave THE ONLY CHANGES IN THE DATA AS IT EXISTS AY TKE END OF THIS
wen STMULATION WILL BE THOSE SPECIFIEO IN THE DATA FOUND~«SEE SUBR 0ATA,
[ T L PR P Y Y P Y P P P Y P T YRR L R L P R L L R L R L LT L P Y Y]
L2 D]
GOT0 19
END
S

OO0 N
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HAIN,

22901
agdae
na223
a0l
nzeos

naens -

aanayr
f9228
faens
fa2age
”2011
29312
apa13
32148
0221S
LD
MRy 7
azTate
oga1e
appen
naz21
nan22
723323
*p024
ape2sS
agz2s
ea22y
epr2s
ref29
23032
"3t
20232
02033
apesa
2003S
AAc36
*g237
a3238
23139
eaaan
"Zday
a2r2a2
*324}3
ageda
feras
essas
[[11%]
2248
aga’ae
(-1 1-}1]
20851
e2ese

A0 O0NOONNNN0

UTLAK FOR FORTRAN V,18(182) /K1  29=JUL=7a 501§  PAGE §

SUBRQUTINE DATA
kW
[ 23 L LT PP DL LI I P T TP A TP Y Y PO P YR YT Y Y Y L DY L Tl 2 T 3 1 Y Y P ey Py
aea DAYA HANDLES ALL OF THE DATA INPUT AND INITIALIZATION FOR THE
sax SIMULATION,
ada soaw e LY X LT I T DL T L 11 T Y T Ty ey
sae THIS SUBR IS SET UP TO BE VERY FLEYIBLE AS TO THE AMOUNT OF DATA
swa GIVEN FOR A RUN, AS WELL AS THE UNITS OF ThE OATaA,
ass EACH TYPE OF DATA IS SET APART BY SPECIAL SECTION CARDS WHMICH ARE
wne DESCRIBED IN DETAIL IN THE OOCUMENTATION,
ane
wsa INY IS SEY TO 999 AY THE END OF EACH SIMULATION RUN, THE PROGRAM
sed THEN RETURNS 10 THIS POINT AND LOOXS FOR NEW DATA FOR THE NEXT
esen RUN, [IF A DATA CARD CONTAINING 32335 IN THE FIRST S COLUMNS IS
wex FOUND THEN THE RUN 18 ENDED,
nNae
wad NORMALLY THE FLOW, QUALITY, EVAPORATION, AND PRECIPITATION INFORMATION
wees AS MELL AS THE STAGE-AREA=VOLUME TAALES ARE mRITTEN T0 TAPE
ane DURING AN EARLY RUN AND THIS INFORMATION READ BACK FROM TAPE FOR
ews ADDITIONAL RUNS, (SEE FORMATS 123R AND 1240 GELOW), THIS -GREATLY R
sas REDUCES THE NUMBER OF DATA CARDS TO BE SUBMITTED IN MOST CASES,
e
ans
COMMON IT(20), Q(SQM), ITBAV(iQa,S50), NTRID(10), FLOWS( &H0,S2),
QF( 60,12, 8), IONS(12), COFIN(1@,12), STAGE(15), AREA(11,15),
vOL(11,15), PREC(10,52), EVAP(10,52), NBO(3R), 1TNA(12,32),
IrAYS(31), SALTS(15), OELV(11), TITLE(15), NaHEB(11,.,2),
INMIXCLR), BHF(1@,52), TOTSI(12), TOTSO(32) , S(i1), IBYA(1Q),
TTF(6R), TUS(bO,12), IT705(7),
NIONS, NOBD, INT , NINY, NBAYS, IT1, 172, TP, TE, 10, IBOF, SOF,
VOLOF, BvDd, QOF, FT, VOFS, 10%, VTINMEF
DIMENSICN ITC(7), FIC(7), 603(60.12)
IFCINT EQ, 999) GOTO 7
SOFat . ES
DO S Ist1,60
DO 5 J=1,t12
FLOWS(],J) =2,
00 S K=t,7,2
GF(1,J,K)*0,
S CONTINUE
00 & 1Is1,11
& AREA(],2)s0,
00 9 Is1,60
00 8 Jsi,32
COFIN(I,J) = BGS(I,J)
T¥5(1,9) s 8,
TIF(I) = @,
FT » o,
anm

aew coaane= cow -
ese THE OATA READ fORHAT IS SET UP SO AS USE SEPERATOR CARODS 70 KEY THIS
wes SUBR, TO READ THE DATA SUBMITTED~~ SEE OOCUMENTATION FOR DETAILS,

LB N 27 R RPN,

-

N0 o
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DATA

egess
enesa
20055
[ 101
22057
npasSs
n0@s%9
fAOR6ED
20061
0pas2
080563
[ 111 ]
ares
"I 1)
28087
no068
P9R69
eedTe
F LY )
epare
*OR73
eonrTR
a027S
AnRTe
2onr?
#0278
a0ar9
ennsn
orasy
20032
fOM83
eepaas
eonas
29286
f3N8T
203838
90249
fpa92
eer9t
~ epa92
PBNSY3
forea
90a9s
A0096
RO097
fapres
20099
ag1a0
o121
epte2
"e1e3
ap10e4
20105

uTL

C

c
10
100

12
15
28
39

(1]
as

sSe
1082
(.Y}
78
100
103

104
1058

110
115

OO0 -

120
c
11t

AX  FOR FORTRAN V,1B(142) /K]  29«JUL~74 18317 PAGE §-i

R evevene scosnee ---.----.----------w-’-------.--.---q
ke n
READ(S,t00€) I
@ FOGRMAT(1S)
IF(I (NE, 12345)G0TO12
sTop
IFCI-11111) 50,20,1S
IF(I=-66666)30,80,45
IFCI LE0, 11111) Isg
IF(l ,FQ, 22222) 1=2
IFtl ,EQ, 33333) 1=3
1IFtI JEW, 44433) 1sa
IF{I ,EQ, S5555) IsS
GOT0 5@
IF(I ,EQ, 6666A) 136
IF(I JEQ, T7777) 1s7
IF(1I ,EQ, 83888) GO TO $0
IFCL LEQ, 99999) Is9
IF(L 67, %) GU YO o0
60 TO 70
0 FORMAT(1HR, *#s4DATA READ ERROR»-SECTION COOE NOY FOUND-=VALUE FOU
2ND=*,16)
WRITE(H,1020) 1
JIERR=}
GO 70 1a
GV TO (100,20¢,302,403,%500,420,700,923,9023),1
CONTINUE
READ(S,1202) I
IF(I=15111)105,118,115
IFCI ,Eu, 12111) I=2
IF(I .EQ, 1311)) ]s3
IFC(L EO, 14111) I=q
60 TO 118
IF(I ,EQ, 1S5111) I=5
IF(I ,EQ, 16111) Is6
IFCI EQ, 17111) I=7
IF(l ,Eu, 18111) 1=8
IF(I ,EQ, 19111) I=9
IF(I (EQ, 1951t) 1s10
IF{1 .GT, 19511) GO TO 35
G0 TO (103,120,130,140,156,1632,170,180,196,195),1
L2
thflevconssunrsoncossoounes D e R W R S e W O Sy
exs THIS PART OF THE DATA READ IS FOR (1) TITLE (@) NO, OF TIME INCREMENTS
was  AND(3) KEY FOR TAPE READ AND WRITE==FOR DATA INPUTY
tftccassscosnansnsssurssaw LAY P YA LAY AL YL LY YT Y Y T
READ(S5,1118) TITLE
(4 1]
8 FORMATL1SAg)
WRITE(6,10890) TITLE
READ(S, 1200} NINT, KEY
WRITE(6,1212) NINT, KEY

1212 FORMAT(1MA, SX, *THE NUMBER OF TIME INCREMENTS IN THIS SIMULATION
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BATYA

fB1e6
asla7r
fo128
ea109
ea11e
"B111
P0112
as113
L IRE
13§ &
fesi6
favL17
fot1s
”20119
L1 B%4)
aeL21
02t22
ngtal
eat24q
apt2s
spl2e
20127
npl128
anL2e
oet3a
0Q13¢
nat32
no133
80133
no13s
PA136
a2137
#0138
D139
aetan
0141
901482
»@143
r014a
ep1a%
ra1aé
ea1sr
fo14a8
ng1a9
na1se
A01SY
29152
a0153
a81548
2015%
AB156
ee1sYy
20158

UTLAK FOR FORTRAN V,18(142) /Kl 29=JUL»7a 18387 PAGE w2

2s%, I3, //,6%X, *THE YIME PERIOD KEY 13 =°,12)
TIMEF = 1,
IF(KEY ,EQ, 1) TIMEFs ,03333
IF(XEY ,EQ, 2) YIMEFs ,23333
IFEXEY ,FQ, &) TINEFs 12,167
READ(S,1215) S(11), (S(I),121,18)
121S FORMAT(BF1R,0)
D0 125 I=»1,10
IF(S(1)) 122,122,125
122 S(I1)sS{11)
125 CONTINUE
WRITE(6,1228) (1,5(1),1=1,10)
1229 FORHAT(1MH3, SX, °THE BEGINNING STAGES IN THE LAKE SYSTEN ARE’,
2 /¢ SX, T BAY  STAGE?,/, S5X, 10C13,F18,2,/, 5X))
READ(S,3220) 1Ty, 172
IFCITL LEQ, 1) WRITE(6,1230)
1239 FUORMAT(IHB, 5X, *THE DATYA WILL BE READ FROM TAPE =~THEN MODIFIED
2BY ANY CARDS READ")
IFQITY LEQ, 1) CALL TAPE(}1)
IFCIT2 LEQ, 1) WRITE(6,12AP)
1288 FORMAT(IMA, SX, °THME DATA SETUP FOR THIS SIMULATION WILL BE ¥RIVTE
2N TO THE DATA TAPE?)
WRITEL6,1211)
G0 70 103

®at

At foegewsessvwnaanwaw Sstoaohenebrsnoliseovceree e
«na THIS SECTION READS THE NUMBER OF IONS TO DS TRACED (NIONS) AND THEIR
sas CODE NUMBERS (FOUND IN ARRAY JONS),
[ AL L L LYY L LY Y2 Yy T - L 2 Y] L X 1Y FLY 2 DY LY Y L L g Yyt I T
hew
30 READ(5,1230) NIONS, (IONS(I),1w1,12)
IF (101 ,EQ, 1) GO YO 183
WRITE(6,1111)
1111 FORMATIIRG, SN, 00 st ntun et a ettt AR RSN ANISaRACRARAAORARSRANSRARS
2'.t-.!t'ti...lt.i.!tlti'il.til')
WRITE(6,3210)
WRITE(S,1111)
1210 FORMAT (1M, 73SS SIMULATION SETUP AND INITIALIZAYION DATA?)
WRITE(H,1358) (IONS(1),131,NIONS)
1352 FORMAT(1HR, S5X, *IONS TO BE CARRIED IN THE SIMULATIONs?, 1S1S)
GO0 T0 t23

YT ) cosesvsacesw
wan THIS SECTION READS OGF WMICH 1S THE KEY AS GXVEN IN FORHAT 1318 AND
ese ALSO READS THE INITIAL WATER QUALITY IN EACM OF THE LAKE AREAS,

ane LY TPy P YT TN Y LYY L L YT T T T

-_On0a0mn

ane
L].] READ(S,3035) QOF
WRITEC(H,1111)
WRITE(S6,1212) OOF
1810 FORHAT(i1HB, SX, ®«aaDUALITY OUTFLOW FACTOR =*, FS,0,/ ,i0X, 70, ME
2ANS THAT QUALITY READ IN FOW THE TRIB (QUTFLOW) KILL BE USED FOR T
3HE OQUTFLOW®,/,10%, *1, MEANS THAT THE LAXKE QUALLYY wiLL 8E USED FO

=« ANNONN
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DATA

8159
*0160
f0161
20162
163
*pi64
20163
PR166
2167
enL6s
ne189
20174
f0171
fa172
LT3
sa174
ae17s
aniTe
Q177
29178
re179
2182
22181
ra182
n3183
186
2018S
20186
20187
a0188
ag189
agL9m
28191
fapL92
20193
aR193
219S
[a194
0197
@2193
- 03199
20222
n3201
82202
29243
agana
228225
neens
*g207
23208
20209
foete
a1t

UTLAK,FOR FORTRAN V,iB{142) /K12 29=JULw74 fets? PAGE 1=3

4R THE OUTFLOW?)
1F(I0y ,E0, 1) GO TO a2
WRITE(H,1111)
WRITE(&,1420)
WRITE(H,1325)
1820 FORMAT(1HD, SX, CINITIAL WATER QUALITY IN ThE LAKE AND BAYS*}
1425 FORMAT(iH2, 5%, 7BAY QUALITY GUAL UNIT #, /6X,

2 °ND, FoCy KEY CONCENTRATION?)
142  READ(S,1430) 1,J,K,C
Fisg,

1330 FORMAT(315,F19,0)
IFCI 6T, 11111) GO TO 1ma
1IFCI ,GT, 108) %R1TE(6,1835) 1
1835 FURMAT(LH ,°+#a«ERROR=-=BAY GV, 18~=INITIAL W, OUALITY C4RD, »7,T4)
IF(K LEG, 1) Fi=,000736
1F (101 LEQ, 1) GO YO 14ab
WRITE(H,1849) 1,J,%,C
1842 FORMAT(I8,I7,118, F13,3)
186 COFIN(I,J)sCaF

GO0 7O ta2
C wen
c ...---.---------u.-------.-------u------’------u.-‘----.-------o-..--u--------
€ 2sw THIS SECYION READS THE NUMBER OF DIKED BAYS NOBD IF ANY, AND
C esn STURES | IN ARRAY N3D INDICATIONG DIKING FOR ANY BAY NO, GIVEN,
C wae STATEMENT 153 READS THE CODE NUMBER OF THE BAY YO RECEIVE OVERFLOW
C s« [BOF AND THE STAGE AND VOLUME OF THE REMAINING LAXE SYSTEM WHEN
€ wee OVERFLOW OCCURS (SOF AND VOLOF) IF IBOF = 0 TMEN OVERFLOW ]S YO
€ »#e FLOW OUT OF THE SYSTEM AND NOT INTO ANY DIKED BAY,
C wsax STATEMENTS STARTING WITH 155 REASSIGN ANY TRIBS, OESJIRED 7O FLOW
C wenx INTO THE MAIN LAKE==TR1BS THAT WERE ASSIGNED YO THE DIKED BAY I,
c R A TR LR TR P YR R P PP LY P YL PSR DY L L R LT AL L AL I L L L 2 ¥ ¥ 2
C oxe
158 READ(S,12@20) NOBD, ( IT(1),Is1,10)
IF (NOBD LY, 11)GOTO 3151
1=NDAD
NOBOsQ
G0 10 103

15¢  1F(NDBD ,LE, @) GOTOD 353
00 152 Isy,NOBD
Je1T(D)
152 NBD(J) =t
IFC101 LE@, 1) GO YO 155
WRITE(6,1111)
WRITE(6,1518) NOBD, ¢ 1T(I),Is=},NOBD)

- 1510 FORMAT{tHB, SX, I3, ® BAYS DIKED OFF FOR THIS RUN, BAY NOS,’,3315)

153 READ(S,1515) IBOF, SOF, VOLOF

1515 FORMAT(1S,2F10,0)
WRITE(6,1118)
WRITE(6,1517) 1BOF, SOF, VvOLOF

1517 FORMAT(tHA, SX, fBAY DESIGNATED TO RECEJIVE ANY LAKE SPILLAGE 187,
2 13,7 (P MEANS THE SPILLAGE I5 EXPORTED QU OF THE SYSTEM)*//,
3 10X, "STAGE AT DVERFLOW » *,F18,2,7/,10X, fVOLUME AT OVERFLOws’,
4 Fi1,1)
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DATA

nga12
fa213
no214
f0215
on21s
20217
fap218
20219
an22a
922218
ep222
fne223
20224
ne22S
202246
faa227
faz22e
080229
ap238
apesl
aR232
#0233
*g234
2239
"R236
00237
0238
fN239
982430
88241
fa22482
ae243
fan2aa
apeas
20236
nR247
P0248
fa24a9
a*g2s0
28251
ages2
2AN258
222548
20255
f0256
298257
00258
"3259
fp26Q
20261
28262
2263
92264

UTLAK,FOR FORTRAN V,1B(182) /xI  29-JUL-78 101347 PAGE 3-8

158  READ(S,t1200) I, 11, (IT(J),Jst,148)
IF¢1 .67, 11111} GO YO 104
IBTA(LI)s]]
pE-T 23]
1xs
k=14
136 0J §57 JsIX,lE
IFCIT(J) ,LE, @) GO TO 1S3
157 ITNACT,J) » ITCJ)
Ix1fe16
Ix=]0 -
IEa]Eet6
READ(S5,12am) (ITV(II),II=IX,1E)
GOTO 156
1§ 1.] Jajey
ITNACL, 1) = 3
IFLI01 ,€EQ, 1) GO TO 1SS
WRIVEC(H,1111)
WRITE(H,1523) I, IBTA(L), (IT(L),L=1,J)
1528 FORMAT(tHE, SX, ’TRIBS FROM DIKED BAY?, 13, * WHICH ARE Y0 RUN INT
20 9av*, 13, /,10X, 3214)
60 Y0 155
hhQ
1 1 1] eesecwe LI A2 I LI A A LR L g L Ly Y 2 X
sns THIS SECTION READS THE NUMBER OF SUSAREAS IN TWE LAKE SYSTEX (NBAYS)
sae PUTS THE CODE NUMBERS ASSIGNED YO EACH IN IBAYS, THE NAME OF EACH
sas AREA IS THEN READ INTO NAMEBeeeof§ CHARACTERS FOR EACH AREA)
BN CovoncosrrReRERERseTweoe® —seceoaseebw curees - -
L2 3]
60 READ(S,12aM) NBAYS, (IBAYS{I),Is2,11)
IF(NBAYS LT, 11) GOTO 362
IFC1 LT, 22222) GOTO 18
IaNHAYS
Jaibt3d
WRITE(6,10610) J
1618 FORMAT(1HD, 10X, ®*#2eTROUBLE==-NO, OF BAYS SPECIFIED 6T, §31, CHECK
e UATA SECTIONT, 17)
GOTO 104
162  READ(S,1620) ((NAMEB(I,J),J®1,2),1u1,10)
1628 FORMAT(20A8)
168 1F (10} ,EQ, 1) GOTO g@3
WRITE(6,1111)
WRTTE(6,1680) NBAYS
1688 FORMAT{1MQA, SX, °NO, OF SUBAREAS IN THE LAKE SYSTEN a?,I3, SX,
2 "THEIR CODE NOS, AND NAMES ARE=-*)

= OO00ND

NXSNBAYSe}

00 366 [=2,NX

JulBavsS(lI}
166 WRITE(6,16S52) J, (NAMEBLJ,X), K-x.l}
1658 FORMAT(LN , SX, 12, 2X, 2A3)

GOTO 183
C tan

c AR = LYY ¥ - cTweseeenecssTaneee
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DATA

o265
2266
ge2b6Y
np268
2269
#2210
ppeTy
#2712
20273
ne27a
23275
#0276
2e217
P28
2W279
20282
ng281
n2282
"3283
82284
20285
2286
ep287
ag28s
20289
"p290
029t
#2292
2293
ap29a
20295
#0296
*n297
A2294
22299
madee
ae32y
.1} P4
09303
eplas
Ap345
20306
20327
ag3pa
#e329
aye
22311
ap3y2
east3
22318
82315
fe31é
09317

uTL

[z XaXs N2l

179
173
17t

172
173

178
176

178

178

1890

129

oz Kz N Ea N Na N oo ¥l

o0
]

AK FOR FORTRAN V,1B(182) /K1  29«JUL=74 10317  PAGE 1-S
s«as THIS SECTION READS YHE INTERMIXING FRACTYIONS FOR ANY BAY SPECIFIED
*ss I IS THE BaAY MNO,, A DECIMAL FRACTION FOR EACH TIME PERIOD
nan THE READ 1S TERMINATED BY A NEGATIVE REAL NUMBER,
B 0 0 00 0 0 v 0 0 e 0 0 0 0 2 0 0 0 0 0 0 00 0 0 90 0 2 O 0 0 0 D e O o 40 O D D Y R O 0 P P B e P TR e Dy
L 2 R
WRITE(H,1111)
READ(S,17108) I, J, (Q(K),K=31,14)

8 FORMAT(215, 14FS5,0)

IF(I (LY, 11) GUTO $72

IF{I ,LT, 22222) GOTO ie4

Mri7111

WRITE(6,1610) M

GOT0 1ng

INMIX(I) =y

00 173 K=i,18

B8MF (I,X)sQ(K)

{-E10

Ixmy

IE=1a

DO 176 Ku]lX,IE

IF(BMF(I,K)) 178,176,176

CONTIMUE

10s18+16

1E=TE+16

Ixsl8

IF(IE 67, S2) IEsSe

READ(S,3335) (BMF(I,X),K=1B,IE)

GUTO 174

IF(10y ,EQ, 1) GOTOD 171}

KaKa{

WRITE(6,178Q) I, (BMF(1,J),Jxi,K)
@ FORMAT(iIHB, SX, ?INTERMIXING FRACTIONS FOR BAY?, I3, ¢ ARE *,

5 St12F6,3,7, &ax))
GOTO 17}

READ(S,120m) 101,102,103,104,105,106,107
IFCI01 6T, 11111) GO T0 104
GO 10 je3
¥ FORMAT(1615)
L] ]
[ R L LI LI LY LR L P P LY TP e DY TP I TR P I P R PR Y L L LR L P S A A X LY 1 Lyl ¥t
ees THIS SECTION READS DECIMAL FRACTIONS THAT BECOME MULTIPLIERS FOR ALL
sen FLOWS, PRECIP,, AND EVAP, RESP, AS IN THE BASIC DATA,
ess THIS SECTION CAN CHANGE THE MAGNITUDE OF YHE FLOWS FOR aLL OF ThE
sak TRIAS ,-=THE SECTION BEGINNING wWITH STATEMENT §95 CHANGES ONLY THE
naw TRIBS, SPECFICALLY GIVEN ThERE,
[ 2 DL L P e D P P L P DT L L e D YL L D P DR P T L D L L DL Ll a2 L LY 22
L 2 1]
READ(S,3035) FQ, FP, FE

IF(FQ ,LE, @,) Fasi,
IF(FP ,LE, @,) FPai,
IF(FE ,LE, 2,) FEsi,
WRITE(6,1111)
WRITE(b,1920) FQ, FP, FE
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OATA

20318
eu319
*2328
eg321
fp322
3323
aglas
20325
20326
epler
*az2s
op329
aa33e
PB33
90332
e0333
e0338
enlls
@a336
ap337
e9338
339

so3laee -

nQ343y
nplaz
f2343
20344
aplas
aglas
eo3lar
L.I'RLE ]
#g3a9
an3Sa
23351
ap3s2
"2353
ag354
aQ3s5S
aa3sh
P03S7
fB3s8
faR3se
ea3s0
#a3et
#2362
as3e3
an3ea
e936S
pa3es
223467
22368
ag3s9
ea3r0

utL

192

195
195

196

[aReRaNalslal

AK FOR FORTRAN V,18(142) /K1 29=JUL~T74 1e1t7 PAGE 1=6

@ FORMAT(1H3, SX, ®evaTHE MULTIPLIERS YO BE APPLIED YO THE INPUT DAY
" 2A ARE®, /7,18, *FLOaS, , .7y Fb,3,/7,18X, *PRECIP , .7 ,F&6,3,7,108X,
3 CEVAP , , . ,F8,.3)
60 YO te3
READ(S,1395Q) NTC,(ITC(X), FYC(K),X=s1,T)}
@ FORMAT(IS, T(15,F5,8))
IFENTC 6T, 1111) 6O TO fua
IF(NTC ,LE, 9) GO TO a4
" WHITE(6,1960) (ITC(X)FTC(X),XK31,NTC)

@ FORMAT(1HB, 5X, "THE FOLLOWING TRIBS wILL BE CHANGEO BY THE FACTOR
2 GIVEN==*,/, SX, *TRIB, FACIOR?,/, 7(S5X, 13, F9,3))
G0 10 123
[ 1} ]

Ty e U PSS
ann THIS SECTION READS THE TR1BS, THAT ARE TRIB 10 EACH 8AY, IsBAY NO,
aee N » NUMBER OF TRIBS 1O THE Bay,

[ 1 R ] - - L R YRR TR LY R LT T L T Yt

[ 2 1]

<ae IF¢1G2 En, t) GO YO 218

1¢9

201
20?2

e1a
203

22e

23a

WRITE(6,10981 YITLE
@ FORMAT(IMI//,9%, ' TITLE=!,1544)
WRITE( 6,1511)
WRITE(H,2010)
@ FORMAT(IM3,18X, °BAY « TRIBUTARY ASSIGNMENY DATAY)
WRITE(b,2220)
@ FORMAT(1M2, SX, *BAY NO, OF TRIBUTARY CODE NUMBERST/{R ,
2 11X, ?TRIBS?)
READ(S,2032) I,N,(IT(L),L®1,14)
D FORMAT(161S)
1F(1 .67, 11110)G0 YO 12
1FC) .GY, 10) GO 70 290
00 220 L21,18
ITRAY(CI,L) = IT(L)
NTRISCI)sN
CONTINUE
IFIN LT, 15) GO YO 232
READ(S,2038) (TTBAY(I,M),Hs15,N)
CONTINYUE
IF (102 NE, 1) WRITE(6,20088) I,N,CITBAY(I,H) Ml N)

2088 FORMAT(/SX,13, 17, SX, 6(1@15,/7,22%))

290

GO 10 210

WRITE(6,2108) I N, (IT(L),L=%,1d)
IERR»}

60 Y0 210

2102 FOPMAT(INA, *+4eDATA NEAD ERROR~=~IN SECTION 22222-=BAY (O0DE NO ,GT,

aoon0onn

2, 18° /71H 5%, CCARD IMAGE 15°%,1619)
tah

dhe LD PR Y P P L R T I 3 2 S L R LRI A 2 Add i X LYy T 3
eae THIS SECTION READS THE NO, OF TRIBS, THAT FLOW OUT OF THE SYSTEM(NTO)

ase AND THEIR CODE NOS,~STATEMENTS 395 YO 398 CHANGE THESE TRIBS YO0 NEG,

ase FLOWS, JIT THEN READS THE FLOW RATES (ST, 310), 1 s TR1B, ND4,y J = FLOW
ase UNIT KEY, K = TIME UNIT XEY, L » NO, OF FLOWS,

L' 2 oww PP T I P Y YT P P LY D L L Y Ty YY)
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DATA UTLAK,FOR FORTRAN V,18{142) /XI 29=JUL=74 10317 PAGE $e7

fa37} C wan
2372 k{.1] READ(S,1200) NYDO, (ITO0S(1),I=t{,T)

80373 IF(NTO (EQ, @) GOTO 305

fg374 IF(NTOD ,GT, 7) GO YO 104

2837 KRITE(6,1092)TITLE

ra376 WRITE(6,3n25) CITOS(I),1n1,NTO)

®a377 3025 FORMAT(tHD, SX, Te»aTHE TYRIBS FLOWING QUT OF THE SYSTEM ARE’,
003738 2 514)

20379 (T

0389 395  IFClo3 L.EQ, 1) GO YO 310

9381 WRITE(6,3010)

82382  321p FORMAT(iHD, 15X, *THIBUYARY FLOWRATE DATA®)

82383 WRITE(H,3020)

aB3I88 3229 FORMAT(1HZ, SX, ‘TRIS FLOW UNIT TIME BASE F L O W S PERIOD'
#2385 2 /7%, *NO KEY KEY 1 e 3 ¢ & «f)
#0386 31A  READ(S5,3232) I,J,K,L, (G(M),Ms},1R)

[T31.}4 Fixg,

#3388 Fa=1t,

A0389 3338 FORMAT(al5,12F5,8)

#0390 IF(I ,GT, 1111@) GO YO 360

9391 IF(l .67, 123) 60 TO 392

2392 N0 322 M=y,§2

80393 FLOWS(I,M) s Q(M)

08393 320  CONTINUE

99395 IF(L LT, 13) GO YO 330 :

20396 READ(5,3835) (FLOWS{I, M) Ma13,L)

13197 3835 FORMAT(16F5,0)
acios 330 CONTINUE

?0399 IF(I03 EQ, 1)GOTO 340
#0300 ICxICet

a3a01 IFCIC LY, 11)GOYO 335
epan2 1IC = @

99323 WRITE(6,1090) YITLE

204043 WRITE(h,32310)

20495 WRITE(6,3015)

20404 3018 FOPMAT({H , *~=-CONTINUED®/)
.aga27 WKRITE(6,3022)

#3333 335  WRITE( 6,3P40) I,J,K, (FLOWS(I,M),Msi,L)
PRAR9 3040 FORMAT(1MH2, 5X,13,18,I11,2X, 6(12F8,1,/30X))
seaje  3a0  IF(J LEG, 1) F1m43S40,

enalt IF(n ,td, ©) GO TO 352
Q0412 GO TO (342,348,386,348),K
70313 342  F2a8,64E4

23814 60 TO 350

92315 304  F2ab_ 04BES

#3316 G0 TU 350

P8817 346  F2=2,592E6

224318 GO TO 35¢

2419 348 Fas5, 110487

agaze 350 FisFi/F2

99421 00 355 mag,L

aBee2 FLOWS(I,n)= FLOWSLI,M)nF}
Q0423 355 CONTINUE

131



DATA

eea2a
aea2s
apaze
ea327
agaz2s
aBa29
agase
o283y

fa83e2 -

A3433
®3a3a
no4ass
P033e
npa37
fan4éel3s
o0a3e
004330
#Qaat
0832
eraqy
fRag
egaaqs
20846
22aay
(TITY]
00249
f2450
a0ast
poas2
aDassy
@0a%4q
a945S
204asé
[ .15}
204858
20459
neasn
LI'TTSY
20362
[TLTY
CTITY ]
70465
"n0ass
2ras?
CTTTY ]
32469
foRaTA
sgary
onar2
apars
d0a74
CT. Y4 ]
80476

UTLAX,FOR FORTRAN V,18(182) /KI  29-JuL=74 19337  PAGE 1=3
60 10 317

368 IF(103 ,EQ, 1) GO TO 395
WRITE(6,3253)
WRITE(H,3055)

3054 FORMAT(///7118,20%, *KEY CODE='/25X, °FLOW UNIT KEY’ /33X,
2 *0 = CFS? #33%, *1 s AC, FT,*)
3055 FORMAT(1HD,28X, °TIME UNIT KEY® /33X,

1 *3 = SECONDS?/33X, *1 = DAY?/33Xx, 72 = WEE
IK* /33X, *3 = MONTH?/33X, f2 s YEAR')
60 TO 39S
390 WRITE(6,3120) 1,J,K,L, (OQ(M),Ms1,12)
JERR=Y

3198 FORMAT(I1N2, *a2+DATA READ ERROR==IN SECTION 33333=«TRIB CODE NO ,G
2T, 198° . 71W , SX, *CARD IHAGE IS ?,815,12F7,1)
60 70 310
395 IF(NTO ,EQ, ®) GOTO t2
00 398 Isi,N70
JsIT0S(1)
DO 398 K=§,52
IF(FLOWS (J,X))39A,304,366
396 FLOWS(J,K)s=FLOWS(J,K)

398 CONTINUE
C eer
4 fbfessruvanoncsaee - connw T2 LY L L L L L Y )
C weea THIS SECTION READS THE FLOw RATE=«QUALITY DAYA (ST, 418), I * VTRIB, NO,,
€ ea» J 3 QUALITY FACTOR CODE, K ®» FLOW UNJIY KEY, L s GUALITY UNIT KEY)
C aes THE FLOARATE AND QUALITY ARE THEN READ IN PALIRS, AT LEAST TwO PAIRS
C ewe MUST BE GIVEN, THE PROGRAM INTERPOLATES YO FIND THE NEEDED FLOW,
c SRbhoca ceeaes - T LY DL T L LY L LI ALl LD RL L LA L D L A L L LX)
C sen
422 IF(104 €0, 1) GO TO &10
WRITE(6,1090)TITLE
WRITE(6,a41Q)
4018 FORMATCIHA, 15X, *TRIBUTARY WATER QUALITY DAYAS)
WRITE (6,2020)
4320 FORMAT(i1HO, S5X, °TRIB GQUALITY FLOW UNIT QUAL UNIT POINYS® ¢
2 &x,’nNo, F.C, KEY KEY?,S5x,*FLON GQUALITY?)

818 READ(S,4033) I,4,K,L, CO(M),Ns1,10)
A¥30 FURMAT(QIS,1PFS5,N)
Fist,
Faey,
IF(I .67, 1111@) GO TO a&S@
IF(1 .61, $18@ ,0R, J 6T, 12) GO TG 490
IF(104 ,EQ, 1) GOTO 430
WRITE(6,a0a02) I, J, K, L, G(1), O(2)
4288 FOAMAT(1HD, 3X,15,17,11@,11%, iX, 2re .3}
DO J20 M=3,7,2
JF(G(M))a29,4830,420
a2n WRITE(6,02482) Q(M), Q(Mel)
&d42 FORMAT(38X, 2F9,3)
439 1F{K ,EQ, 1) Fls, 0108
IF(L EQ, 1) F2e,000736
00 243 Mns1,7,2
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" DATA

82417
22478
22479
#9480
3481
23882
29443
22484
#2485
Aaa86
22837
k2484
faang
r2a92
02591
72492
#3493
#2394
27295
LELL T
02497
Quags
paaq#
20500
- P29
. 03502
eesel
82523
3T A
22506
*3sa7
e2508
o509
23519
#2511
aas12
. 03913
93514
- PAS1S

23516

?3517

gus518

RIS1S

225249

82521
#2522
- 9523

aps2e

2eses
ad526

.. apsar

RpSed
529

UTLAK,FQR FORTRAN v,18(142) /K] 29«JUL-T73 {etg?y PAGE 1-9

QF (1,J,M) = Q(M)*F1Q
aan CF(I,J,Met) s B(M+1)aF2
GO 1O 310
452 IF(I0a ,EQ, 1) GO TO 12
WRITE (6,8050)
8952 FORMAT(///1HR, 20X, *KEY CODE-?/25X, ?QUALITY FACTOR CODE*/35X,
2°1 » TDS® /35X, *2 = NA® /35%,’3 = CA’ /35X, ®4 s MG’/ 35%X, ’S s K
3* /35X, *'6 > CL® /35X, *7 = HCO3’ /35X, '8 ®» S04’ /35X f9 = NO3J* /
4 34X °{0 = PDR" /34X *1y « F?)
WRITE(6,32hd)
WRITE(b,5345)
2360 FORMAT( tMD,24%, 'FLOW UNIT KEY? /35X, .
) 9 s CFS? /35% f} w AC, FT,/0n0% )
a4236% FORMAT(iHE, 24X,
2 QUALITY UNIT KEY? /35X *@ & MG/L® /35X *1 = TON/AF?)
60 10 12
499 WRITE (6,8100) 1,J,X,L, (O(M),M=1,10)
45008 FORMAT(LIHRG, ®4#»+DATA READ ERROR=-=IN SECTION 2a844==TRIB OR GUAL FAC
2CTOR CODE YOO LARGE’ /§M3, SX, PCARD IMAGE 1S f,415,10F9,3)
1ERR=Y
G0 10 &10
"t
fthervnaroserocconn coow aesese LAadad A L L L L 4 L A DL AL A A L X DL L 1 ¥ 3
«se THIS SECTION READS THE PRECIPITATION DATA (ST, 51m)) I = AREA COOE,
asm J = PREC, UNIY KEY, X = TIME BASE XEY, L » REPEAY KEY,
.’.‘-b-----.-.----------ﬁ-...-.....---‘.H.-...-.--.‘-----.-.-..---.---------.
L R A
e IF (105,€Q,1) GOYO Sia
WRITE(H,1098)TITLE
WRITE (6,5A18)
SP48 FURMAT (1MO,15%X, °PRECIPITATION DATA?}

Ve XaXzXaRaXaNal

WRITE(b,5228)
S020 FORMAT (1HQ,S5X,*BAY PRECIP UNIT TIME BASE REPEAY ¢ /
114 ,5X%, 'ND, KEY KEY XEY  PER10D PRECIP’ )

518 READ(S,S230)I,J,X,L,(Q(M),Ms1,12)
IF (I,G7,11110)60T0 Se0
IF (1,67,18)G0Y0 590
Fi1 =,0833 -
Faey,
Nt
Insg
JFLJED,1)F1s 1,
IF (X,E0,@)GDTO 918
ROTO (512,514,518,516),K
S12  F2234,8)
60 10 S17
St1a F2=aq,33
GO 10 517
516 F2s,2333
S17  FisF1eF2
5a3a  FORMAT (315,12FS,d)
5335  FORMAT ($16FS,0)
518 DO S20 MalM,N
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DATA

B8asS3a
aaS531
nO532
02533
Passs
00535
"534
2as3Y
B2S3A
2asS39
ae530
8nsSasg
80542
02%43
ea534
POSaes
20546
agsa7
20588
292549
0550
00551
aess2
20553
fassa
20555
08556
aess7
aRsSse
#ess9
agsSee
aasst
apSe2
MuSe3
22564
22565
*0566
29567
AQSKS
28569
22572
a9s71
00572
aa573
22572
a0sS?s
29578
20S77
82578
agsye
LI B3 1
a9sat
faesaz

UTLAK FOR FORYRAN V,18(142) /X1 29«JUL=74 12117 PAGE i=i0

S22

L 11}

Sase
538

533
360

5269

5063

592
Siee

[ X2 XsXaXz X1l

6910
6920
610

PREC(I,M) 3 Q(M)+Fy

IF (G(M),LT,3,0)6010 525

LT ELTYY

CONTINUE

IneNe]

NaNel1 b '

READ(S5,5035) (Q(M]) ,MaM,N)

GQ Y0 Si8

HzHey

IFCI0S ,NE, 1) WRITE(6,50882) L,J,K,L,{N,G¢N},Nsl,N)

FORMAT(IM ,IT7, SX, 13, 8%, 18, I3@, 3x, sea( 15 ,F9,3,7a2X))

IFtL .NE, 0)GOTO 510

D0 S35 Jei,12

Ji=J+12

J2s)+24

J5 aJe3e

PaPREC(1,J)

PREC(I,J1) = P

PREC(1,J2) s P

PREC(1,43) s P

CONTINUE

GU TO Si@

IFC105,EC.13GOTO 12

WRITE (b,5060)

FORMAT(//7/71HD,23X,°XEY CODE=-",/25%,
2 TPHECIP UNIT KEY? /33X, *0 » IN,* /33X, fL & FT,7)

WRITE(6,5065)

FORMAT(1HD, 28X, TTINE UNIT KEY' /33X, *3 » MONTH®, /33X,
2 °1 = DAY? /33X, *2 » WEEK® /33X '3 s MONTH® /33X,
3°4 » YEAR?)

60 10 12

WRITE(6,5100)1,3,K,L,(R(M),H24,12)

FORMATCIHD, *2#aDATA READ ERROR««IN SECTION 55%5S5~=BAY CODE NO, 6
2T, 1n*y
314 ,SKX, ®CARD IMAGE 15-°,a15,12F7,1)
GOT0 S19

T Ity Y ey Yy v r Y ¥R YT P Y AT L LY YLD L DAY LT Ll L bl Ll ol ol d Al bl i L A L L] )

ase THIS SECTION READS THE EVAPORATION DATA AS FOR PRECIP, ABOVE,

f L L

1Ft10s EC, 1)GOTO b1A

WRITE(S,12908) TITLE

WRITE(H,6010)

FORMAY({HD, §5X, "EVAPORATION DATA')

WRITE(H,6220)

FORNMAT(1HD, SX, *BAY  EVAP UNIT TIME BASE  REPEAT*/6X’NDY,TX,
2 °KEY®,9%, ?XEY?, TX, *KEY PERJOD EVAPORATION?)
READ(S,5832) I,J,K,L, (Q(M),Ma),12)

IF{I .67, $11118)G0 TO 660

IF(1 .67, 1@) GO TO 692

Fis, 0833

F2wg,
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DATA

23583
588
ABSAS
nasse
20587
ans8s
ne589
aps593
20591
ngss2
99593
28594
28595
ANS9H
23597
28593
22599
#2600
ep601
ep6@2
ae6ny
*AbQS
a369aS
agecs
20607
22608
0609
ee610
agell
aph12
o261l
22614
fB61S
0616
03617
20618
28619
90620
62621
80622
08623
aas2a
04625
@0626

T 8627

#0628
0ph29
22630
00631
d0632
02633
28638
28635

UTLAK,FOR FORTRAN V, i1B(842) /K1 29eJUL~T4 1ety7 PAGE fe=it

Kmg2
M=y
IFts ,EQ, 1) Fisy,
IF(K,EN, B) GO YO 618
GU TO (612,634,6318,616]),K
612 F2w30,4%
GO T0 617
613 F2a4q,33
GO TU 617
616 F2x,03833

. 617 FixFiaF2

618 DO 623 MsIM,N
EVAP{I,H) = Q(M)aF1
IF(Q(N) LLT, @,) GO TO 625
HizMeg
620  CUNTINUE
IMsNey
NaNe+th
READ(5,50835) (Q(M),MaML,N)
GU 10 618
625  MaMey
IFC106 NE, 1) WRITE(6,5830) I,J,K,L, (N G(N),Nuf, N}
638 IF(L ,NE, ) GO TO 610
00 635 J=1,12
Jixeget2
JeaxJe+23
J3zJe3b
E s EVAP(I,J)
EVAP(I,J1) = E
EVAP(1,J2) = €
EVAP(I,J3) = E
635  CONTINUE
GO 70 &10
663 IF(I0s ,EG, 1) GO TO 2
WRITE(b,6060)
6768 FURMAT(///1nB,20X, *KEY CODE~* /25X,*EVAPORATION UNIT KEYY, /33X,
2°0 = IN,® /33%, *1 = FT,*)
WRITE(6,5265)
GO TO 12
690  WRITE(s,6102) I,J,X,L,(QU(M),ms1,12)
6100 FORMAT(1HD, ®=axbATA READ ERROR==IN SECTIGN b6666=«BAY NO, ,GT, 1B8' /5X
2 * /SX, "CARD IMAGE IS=?,315,12F7,1)

60 Tn s10
C aan
C QtI----------------------...-----.-----c--.u--yu-----------.------.--.u-—--p.
C =en TH]S SECTION READS THE SYAGE, AREA, VOLUME DAY4, (ST, 7i0),
C wan I = AREA CODE, J s UNIT CODE, AREA 1§ IS YHE ENTVTIRE LAKE SYSTEN,
C sxe IF ANY BAYS ARE DIKED THE AREA AND VOLUME OF YHE DIXED AREA ARE
C awd AUTOMATYICALLY REMOVED BY STATEMENTS 9018 YO 8220 BELOW,
C aan
T80 IF(107,EQ,3)60TO 710
WRITE(6,1092) TITLE
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DATA

83636
@637
o638
BR639
2086439
go64a}
20632
22643
opbaa
22645
nasas
a06a7
aBs4a8
anb4q9
22659
2651
- 88652
0653
faQ0654
RO4HSS
20656
abs7?
28658
BgaSS
296460
28861
ageee
L1113
Q2668
88665
n3666
80667
#9663
AR6L9
a6
eas71
aenr2
22673
22674
a0673
ageré
ae67?
RA6TS
e8679
ea68n
agent
20682
n0683
[J-1.1. 24
20685
20686
30687
20638

UTLAK FOR FORTRAN V,18($32) /KI 29=-JUL~74 1e117

WRITE(6,7010)
Y210 FOHMAT({MHA,15%,?STAGE - AREA = VOLUME? )
WRITE (6,7020)
70820  FOHRMAT({n®,5X,7BAY  SYAGE AREA VOLUNE?
2/6X°ND F1 ACRES AC,FT,.?)
710 READ(S,703231,J,(Q(M),H=1,7)
7230 FURMAT(21S, TFie,.@)
1F(I .61, 32at1) GOTO 778
READ{S,7@35) (G (M) ,M58,15)
7035 FORMAT(&F18,0)
Fisg,
1F(1,67,20011)60T0 759
1IFEI . GT,10011)G0TO 738
Isle10020
IF(JEQ. 1)F1812,
00 720 M=1,1S
720 STAGE(M) s OQ(M)/F}
GaTo0 710
730 I81«20000
1F(J EO,1)F 1283568,
DO 740 M=zi,1S
AREA(I,M)sO(M)/F}
IFCOCN) EQ, ©,) AREA(I,M)=,}
748  CONTVINUE
GOYO 740

_ 750 121-30400

1F(J EQ,1)F12a3560,
_ 00 762 He1,15
768  VOL(I,M)s0(M)/F1
G070 710
770 IF(107,EQ,1)G0TC 12
00 790 Js=1,1t
IFCAREA(D,2) LE,0,) GO TO 798
WRITE(6,7002)
7860 FORMAT (1HDB)
DO 780 Ms1,15
775 NRITE(6,7070)J,STAGE(NM), AREALI, MY, YOL(J, M)
7878 FORMAT(IW ,2X,18,F11,2,2F12,2)
780 CONTINUE
790 CONTINUE
60 Y0 12
L] 1] WRITE(S,9018)
S810 FORMAT(/1H3,*ansALL DATA HAS BEEN READ IN%)

PAGE 3»32

C wae
c had -w -ow pppippipnprpnpaprpipappeprer R TP Y T LT T L T A L DL LT L)
C wne .
€ waes THE FOLLOWING SECTION ACCOUNTS FOR OIKING AY DECREASING THE TOTAL LAKE
C ae®» AREA AND VOLUME BY THE BAY VALUES--SPECIFIED TR1BS ARE ASSIGNED TO
€ w#aa OTHER BAYS AS DESIRED, THE DIKED BAYS ARE CARRIED ALONG AS SEPERATE BAYS
C s
c [ T 1] L 1] Yrrrerryryr iyt p Y 4 Ll Ll oo meoe
C wean
NXsNBAYS+Y
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OATA

"2689
#2699
P2691t
avs92
n0693
286948
22695
20694
92697
22698
70699
rR722
#3701
2722
o2re3
se7ea
seres
eoras
earay
feTns
0729
eena
28711
earn2
1713
LAY
earss
fOTLh
LCIA NS
L2 AT ]
719
08728
qeret
wT22
e2723
azraa
qar2s
an726
earzy
e3res
f3729
eor32
90731
20132
93733
fer3s
23735
#0736
02737
20738
20739
LYY
27aq4

uTL

aia

820
82¢

aoonNat

842
852

851

822

L1y

8
c
c
c
=
c
c
c

AK FOR FORTRAN Vv, 18(132) /XI 29=JUL=T74 10887 PAGE t=-13

DO 829 1J32,NX
I=IBAYS(I])
IF(NRD(I) ,NE, 1) GOTO 822
00 8t@ Ls=i,1S
AREACIt,L)=AREA(YIL,L) = AREA(I,L)
VOL(t1,L) » VOL(31,L) = VOL(I,L)}
CONTINUE
WREITE(6,5209) I
CONTINUE
3@ FORMAT({HO, SX, YTHE TOTAL LAKE AREA AND YOLUME MHAVE BEEN REDUCED BY THE
28Y THE VALUES FOR DIXKED BAY?, I3)
kD
2 A AL L L 2 223 L VAT L Al Ll DAl il sl Ll Ll Ll Ll Ll A A b A D d LA Al Ad Al X X 1 L 7
ess THE FULLOWING SECTION IOENTIFIEDS DIKED BAYS AND REASSIGNS TME SPECIFIED
#xa TRIBS TO THE BAY LISTED 1IN THE ARRAY 1874,
wan
00 860 Il=1,NBAYS
IsIBAYS(IL)
aen IF NSO CUNTAINS 3§ THEN THE BAY IS DIKED
IF(NAD(I) ,NE, 1) GOTO 869
JaluTa(l)
NNBANTRIB(J)
LLsITNACYL, )
NTRIN(J) sNNeLL
D0 850 Laj,LL
NNNENNeL
ITBAY(J,NNN)  ® YTNACI,L)
KKs NTRIB(I)
DO 842 K=t ,KK
IFCIYNA(L,L) (NE, ITBAY(I,K}) GOYO 832
ITRAY(I,K) & ITBAY(I,KK)
NTRIB(T) = KK~}
60 Y0 8S@
CONTINUE
CONTINUE
WRITE(6,8513) I, J, (IT~A(I,L).Ls=1,LL)
P FORMAT()R@, S5X, "e+aTRIBS FROM DIKED BAY*, I3, * THAT HAVE BEEN AS
255IGNED TO BAY?’, 13, * THEY ARE®,/, 28X, 3313)
NsNTRIB(I)
IF(n EQ, 0) GOTO S62
WRITE(6,82208) 1, (ITBAY(I,L).L=1,N)
@ FURMAT(]H@, 5X, *OIKED BAY?, I3, ¢ HAS THE FOLLOWING TRJBS REMAININ
2NG* , 3013)
CONTINUE
ans

P Yy Py L PR ST LA L L L YL L DL L L Ll Al Lo bkl bt okl ol dd ol

T2 ISY TR YYD RIS DAL L LY R L L L L b Ll A dded ol aded dhadd okl et ad
sen THE FOLLOWING STATEMENTS CHANGE THE FLOWRATES (FO), PRECIPITATION (FP)
ast AND EVAPORATION (FE) BY YnE FACTOR GIVEN IN THE DATA,

Y2 TR P T T LTSI LD L D YT L D L DL L L L L L bbbl do b bl bl ki b adadddd ol ol ol 4
E 2 2]

IFLFO,EQ, 1, JAND, FP,EG,1, ,AND, FE,EG,i,) G010 942
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DATA

P3742
fe7433
p2738
0274S
agras
082747
neTas
o8a749
22758
ears1
83152
PRTIS3
ap75e
a37ss
2ATss
aer1s5?
22758
POTSe
navted
B376%
83762
fA763
23764
A37eS
D766
07467
ARTo68
28769
fd178
aoT?
ad772
227713
narYs
LR A
227176
aarr?
*eT78
23719
agrae
parat
verae
fAT783
2784
n378s
22786
20737
20733
eara9
28793
28791
23792
2793
23794

UTLAK,FOR FORTRAN V. 18(142) /KI 29=JUL-T34 18187 PAGE 1«34

IF(FO.E0,0, .AND, FP.EG,0, ,AND, FE.EQ,8,) GOTD 943

00 9323 IIwi,NBAYS

JeluAYS(I1+Y)

DO 923 Is1,NINT

PREC(J, 1) SPREC(J, 1) #FP

EVAP{J, T)=EVAP(J, 1) »FE

1F(FG,EQ.1,)60T0 920

NESNTRIH(J)

DO 91@ LL=t,N

LEITBAY(J,LL)

D0 930 X=i,NINY

FLOWS(L,K)nFLOWS (L,K)eFQ
918 COMTINUR
924  COUNTINUE
33  CONTINUE

WRITE(6,9112) FP, FE, FO
9119 FORMAT(1HA, 5X, *FHE PRECIP, EVAP, AND FLOWRATES HAVE BEEN MULTIPL

21ED 8Y THE FOLLOWING FACTURS’,/, 10X, *PRECIP FACTORe®, 55,2,/

3 ,18%, fEVAP FACTOR »*, FS,2, /7, 10X, *FLON FACTOR »¢,F5,2)

4@ CONTINUE
[ 3 2]

9
c
C s THE FOLLUWING STATEMENTS CHANGE THE MAGNITUDE OF TRIB FLOWS FOR

C s TRIBS IN ITC, IF ANY,

c

c

L3 1]
IFINTC ,EQ0, @) GO TO 932
00 972 II=i NTC
KsITC(I1)
FafTC(11)
00 969 I=],NINT
963 FLONS(X,I) = FLOWS(K,]) » F
Qoru FORMAT(1HO, SX, °*FLOWRATES FOR TRIB?,13, * HAVE BEEN MULTIPLIED &
2Y FACTOR®,F7,3)
970 CONTINUE
982 CONTINUE
00 992 l=1,40
DO 992 Js=i,}2
9@ BGS(I,J) L3 COFIN(!'J,
L2 4]
thdwowe L1 ) XY YT TIPSR L L A P R R ATy YY)

9

c

[ -

C eee WHEN IT2 = | THEN THE ODATA AS SET UP FQR SIMULATION 1S5 WRITTEN TC TAPE
c

c

2 2 A LD L L 1 b 21 1 11 L1 J - T YT TR L L R AL LD L L LYY LY

L 3 3N
IF(IT2 ,EQ, t)CALL TAPE(2)
IF(IT2 ,EQ, 1) WR1ITE(e,9910)
9910 FORNAT(INO, SX, ?eaeslARNING=e THE DATA WRITTEN YO YAPE HAS HAD ALL OF THE
¢ UF THE CHANGES INDICATED ABOVE MAQE YO 11°7)

RETURN

WRITE(6,1090)TITLE
END

S
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NAIN,

0ot
agnaz
28203
LLLLT)
ra2as
aA00s
fdray
#2038
223409
28010
o211
82212
20813
#8214
a901S
20801 6
a1
23018
92319
22922
#0221
pp222
. #D023
#2023
#0929
80226
2227
20228
208229
20030
20231
20832
23033
28a3a
#3235
@036
23037
Cf3038
22939
ELEET]
28231
»p2a2
20043
283348
20335
80246
80347
92048
223249
LEELT ]
e2asy
08ds52

UTLAX,

SUBROUV
T

L2 2
L2}
L X 2]
she
Ak s
LR R
nNEn
ahd
LA 2
taw
"a®
"ed

(2K s s N NaNaNa e ReNoNoNaNaNale!

M NLUWN

C wes

28R
2

FOR FORTRAN V _1B(182) /K1

TINE CnW

29=JUL=74

1e117 PAGE

LR L T T L L T e e L L T T YT ST Ay SR

THIS SUBROUTINE COMBINES ThE TIME PERIUD INFLOW, PRECIPITATION
AND EVAPORATION TO DETERMINE A NET FLOw BETWEEN THE MALIN LAKE AND
THE SATELLITE BAYS, THE BAY COOE NUHBERS ARE STORED IN THE ARRaY

1BAY IN THE CROER TO BE CONSIDEREO,

IBAY(1) CONTAINS {1e-THE CODE

FOH THE ENTIRE LAKE, I0AY(2) IS THE MAIN LAKE, ITBAY(3), , (CONTAIN
THE CODE NUMBERS FOR THE SATELLIVE BAYS TO THE HMAIN LAKE,

ANY WATER OVERFLOWING QUT OF THE SYSTEM OR FLOWING INTD A
SATELLITE BAY 1S REMOVED REFORE THE FINAL END-DF-PERJOO QUALITY

OF THE MAIN LAKE 15 DETERMIMED,

WHEN KEYs® SUAR SAV RETURNS THE VOLUME AND AREA OF ALL YHE BODIES FOR THE

THE BEGINNING STAGE,

LA DA LT T R e T L T T P R LT P A P R Y L P T T P T TN TR Yy y ppegpnpaynpuys

COMMON IT(23), C(SA), ITBAY(10,50), NIRIB(1a), FLOWS( 48,52),

STAGE(15), AREA(1%1,15),

voL{1i,15), PREC(18,52), EVAP(iM,52), NBO(J0), ITNnA(1Q,32),
I8AYS{11), 3ALTS(1S), DELV(11), TITLE(15), NAMEB(1},2),
INMIX(18), BMF(18,52), TOTSI(12), TOTVSO(i2) , S(1t1), I8Ta(10),

NTONS, NOBD, INT , NINT, NBAYS, ITi, lT2, YP, TE, 10, 1BOF, SOF,

QF( 60,12, 8), IONS(12), CQFIN(1B,12),
TTF(60), TIS(hE,312), 170S(7),
VOLOF, B8vDY, QOF, FY, VYOFS, 101, TYIMEF
COMMON /STVL?
TPsd,
TE=a,
TQap,

At11), V11D, VIQLL), PL1LY, EQIDD

DETERMINE THE INFLOW, PRECIP, AND EVAP FOR EACH BODY AND THE
€ w#se RESULTING QUALITY AFTER MIXING IN EACH OF THE BODIES BEFORE INTERMIXING

NXSNBAYS+S
IF (108 LEU, 1) WRITE(4,220) INT

FORMAT (/7 1HO, 1uX, ®+22TRIB, FLOW AND GQUALITIY DATA USED FOR PERID

0%, 13,77, * BAY
00 3¢ llz2,ANX
I=z16AYS(11)
NzNTRIB(I)

0(I)=a,

VI(I)=p,

00 2@ JJa1,N
JeITBAY(1,30)
F1sFLOWS (J, INT)
FaF1259,5051 » YIMEF
TIF(J) = TIF(J) ¢ F
QC1)s0(1)+F

DO 12 XX=§,NIQNS
KsIGNS (KK)

1F(FY1) 4,10,6
IF(QOF) 6,6,5

QUAs COFIN(I,K) =F
IF(NBD(1) ,ED, 1) GOTO 9
TOTSO(X) = TOTSU(K) = QUA

TRIB,
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caw

22853
20354
28455
agasse
aBasS?
feB58
"A0Se
02260
nsa6t
0062
20863
apass
ABNHS
nO066
88867
LY )
20069
02078
aaart
00672
e0e73
*207a8
e2075
enre
eeer?
gon7s
02279
ecnan
voast
gowae
PORAY
fo2aa
eaaas
eaass
eaar
2dRBA
agRs9
aoa9e
Bae9y
23092
3993
eansa
no29S
29r96
a3a97
93198
23299
s01ead
a31et
sete2
eatel
seles
oB1a8s

UTLAK FOR FORTRAN V,18(132) /K1 29=JUL~74 ip1}1? PAGE {=-%

21e
29

55

GO0 9

QUA =QUAMF(J,K,F1,KK) = F

IF(NBD(IY ,ECQ, £)GOTO 9

FF(F1) 7,7,8

YOTSO(K) = TOTSO(K) = QUA

60710 9

YOTSI(K)3TOTSI(K) ¢ QUA
SALTS(X)3SALYS(K) + CUA

IF(J LEQ,53) OUA = «QUA

TISCI.X) » TIS(J,K) ¢ QUA

BMF (1,KX) & QUA/F

CONTINUE

IF{J ,NE, S3) FT s FY+F

IF(10) LEQ, 1) WRITE(S,218) I, J, F, (BMF(i K),Ka1,NIONS)
FORMATL IH , 16, 18, Fi12.1, 12F8,2)
CONTINUE

vI(I1=0(1)

vsav(l) -

PLI)x PRECF(1) o A(]) o TIMEF
ECI)= EVAPF(I) » A(I) & VIMEF
v(I)=v(l) « P(2) » GC1) -~ E(I)
TESTE«E(])

1PeTPeP (1)

TG=10e0(1)

DO 25 KxX=1,NIONS

KSIUNS(KX)
COFINCI,K)s(VS+CaAFIN(I,K) ¢ SALTS(X)) /7 V(1)
SALTS(X) =3,

CUNTINUE

CONTINUE

san COMPUTE BAY INTERFLOW VOLUMES AND FINAL QUALITY AY THE END OF PERIOD

Olev(L)

D0 35 IIs),NX
I=1BAYS(II)
3{I)sv(1)

aae WHEN XEY3] SUBR SAV RETURNS THE QELTA VOLUME IN EACH BAY TO ALLOW
aee THE LAKE TQ REACH THE SAME STAGE THROUGHOUT,

CALL SAvV(1)

1X=1RAYS(2)

DO 82 I1=3,NX

IsIBAYS(II)

1F{] ,Eq, IBOF) GOTD 4@
1IF(NsDL1) ,E0, 1) GOYQ 82
DsRELV(E)

V(I)=Q(1)-D

IF(D)52,80,65

ake FLOW INTO THE BAY=~=« QUALITY

00 S5 KK31,NIONS

KSIONS (KK)

COFIN(I,K)s(CAFIN(I,K)»QCI)e COQFINCIX,K)o(~D))/ V(1)
CONTINUE

O(Ix)=Q(IX) » O

GO 10 75
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caw

e0iab
o7
g0128
20109
eei1e
111
sot12
02113
82118
oetls
aa11d
o117
03118
"L
003290
Mm2)
egt22
apt23
fel2s
se125
- 93124
ea27
eal2s
aag29
potle

313}
~-n9132
133
20138
20135
134
"3’
te13a
- 99139

L]

ozgay
‘03142
n3143
RLILL
pesas
LT
.. 80187
2148
o 02148

20150
L 03151
- 90152

8p153
- 00158
' 09355
.- 09156

UTLAK ,FOR FORTRAN V,1B(182) /X1 29=JULe74 tet1y PAGE 1w2

C aws FLOW INTO THE LAKEwe~ QUALITY
s 00 7@ XxX=],NIONS
KsIONS (XK}
SALTS(K)sSALTS(K) & DeCQFIN(I,K)
79 CONTINUE
78 V{IX) = v(IX) ¢+ D
1] CONTINUE
C we NOW CALC FINAL WAYER QUALITY IN THE HMAIN LAKE AT THE END OF THE PERIOD
DQ 99 XK=1,NIONS
KaIONS (KX}
CUFINCIX, KIS (COPINCIX,K)2QCIX) + SALTS(K)) 7 v(1X)
SaLTS(K) =B,
Se CONTINUE
G(1)=01
1 1 1]
ess THE STATEMENTS FROM HERE TO 125 ALLOW FOR THE EXCHANGE OF BAY AND
ese MAIN LAXE WATER OUE TD CIRCULATION IF SPECIFIED
tae BMF IS THE FRACTION OF THE FINAL BAY VOLUME THAY IS EXCNANGED
sea WITH THE MAIN LAKE OUE YO CIRCULATION
1 1 3]
Ixxsd
00 95 IIs3,NX
Inl8AYS(II)
IFCINMIX(T) (NE, 1) GOTO 95
IF(NBD(L) LEC, 1) GOYO S5
IF(AMF (L, INT)) 95,95,92
92 INx=y
B=8MF (I, INT)
B2s3,=-Bt
WRITE(6,950) 1, Bl, INT
950 FORMAT({1HD, SX, "wee THE INTERMIXING FRACTION FOR BAY?, 13, ¢ 38¢,
2 F7.,3%, * FOR TIHE PERIOCD’, 13) '
00 95 XK=3,NIONS
K=1ONS (KK)
C1sCOFINLIX,X)
C2sCOFINCI,K)
COFIN(I,X)sCtwBl ¢ C2eB2
€ e%e THE NET MASS INTO THE LAKE FROM THIS BAY ARE (PLUS PREVIOUS FROM
€ ene OTHER BAYS IF ANY)eww
SALTS(K)=SALTS(K) o V(I)eBin(C2=LY)
9s CONTINUE
180 CONTINUE
IF¢Ixx ,Eu, B)GOTO 1192
00 125 KKs1,NIONS
KaIONS(KK)
COFINCIX,K)s COFIN(IX,K) ¢ SALTS(X)/V(IX)
10%  SALTS(k)=p,
118 CONTINUE
RETURN
END
$

(s X RaNaRz Nyl
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MAIN,

gooal
23022
22023
anars
aBees
22006
28227
22ARH
ege09
Pdnin
LIt
28912
"2013
opaga
#3915
#2916
29017
fanla
agale
f2320
e2n2t
aen22
r2023
onaz2a
82025
na02s
3pA27
ARR2A
PAR29
ecaze
P0a31
#ans2
#3033
z2n3a
azaA3S
apa3s
20937
azA3A
oen39
aenqo
23231
eaas2
ogaa3
92248
030as
20946
aceay
oenas
2239
e2ase
a2ASy
eeas2

OO0 NoON0n

UTLAK,FOR FORTRAN v, 1B(182) /K1 29«JUL~T72 {ass7 PAGE §

SUBROUTINE PLOTRS(N, VS)

e

Aftdoos - - eIl XY Y Y L L Y T
ean THE PLOT RUUTINE MUST BE SET UP FOR THE PLOUT AVAILABLE ON THE
eaa COMPUTER BEING USED == THIS IS INCLUDED AS AN EXAMPLE OF PLOT SYSTEMS
AnN
aee PLOTRS STORES THE QUALITY AT THE END OF EACH TIHME PERIOD AND
aae THEN PLOTS THE RESULTS AT THE END OF THE SIMULATION,
'..------------...--.-----Q-.-.----------'.--..--------------------_----..-..
*hd

COMMON ]1Y(28), Q(SD), 1TBAY(18,5R), NIRIB(ie), FLOWS( 64,52},

2 OF( 6n,12, 83, 1ONS(12), CUFIN(1@,12), STAGE(1S), AREA(11,15),
vOL(11,15), PREC(19,52), EVAP(1@,S52), NBD(10), ITNA(10,38),
I6AYS(11), SALYS{1S), DELV(11}, YITLEC1S5), NAMEB(11,2),
INMIX(13), BMF(10,52), YOTSI{12), TOTSO(g2) . S(1i), IBYA(iRQ),
TTF {62}, Y18(60,12), 170S(7),

NIONS, NORD, INT , NI, NBAYS,; 1IT%, 112, 1P, YE, TQ, IBOF, SOF,
VOLDOF, BVDB, QOF, FT, VOFS, 101, TIMEF
OIMENSTION OSL (a8}, DSP(a8), DSG(48), XNAL(48), XNAP(4B), XNAG(R3),
2 CAL(aB), CAP(aB), CAG(aB), XHGL(&B)Y, XMGP(48), XNGG(AB),

3 XKL (aA), XXP(aB8), XXG(48), CLL(aB}, CLP(ad), CLG(aB),

4 WCO3L(48), HCO3P{G8), HCO3G(a8), SO’L(a8), S04P(43), 30a4G(4a8),
SYNOSL(48), XNO3P(4B), XNO3G(a8), POA&L(as), POaF(a&3), PDAG(4d),
S FLtaB), FP(48), FG(48),

& TOIVOL(Q8)Y, XNCas8), NAMEL(b), NAHE2(b), NAME3(s),

7 NAMEG(6), NAMES(6), NAME&(6), NAMET(6), NARES(6), NAMES(H),
8 NAMEL®(6), NAMELL1(6), NAMEL2(6), NAMEL3(6),ALT1(48),ALT2(48),
9 ALYI(48)
DATA NAMEL /°DI55°,"0LVE’,*D SO°,°LIDS?, =MG/", L %

NAHE2 77SODI’?,7UM L7,°0N *,%==NG*,"/7L f,* 7

NAMES /PCALC’,?IUNM ?,9I0N ?,7=-=MG*,*/L *,°* LY

NAMEG J°MAGN?,TESIU?,’H 10°,"'N «?,%uGy’, 'L /o

NAMES /°POTA?,°SSTU’,’n JO°,°N «?,%HG/", 'L t7

NAMEG /°CHLOT,°RIDE?,? ION?,%=eH?,?G/L *,* */,

NAMET /°BICA?,*RBON’,*ATE ?,7AS C?,?ACO3?,%«NGL*/

NAMES /°SULF?,%ATE °,°ION *,%==MG’,?/L *,* */,

NAMEG /TNITR?,PATE ¢, fCONC’,* AS ?,"Ne<H’,?G/L ¢t/ ,

N‘HEla I'PMDS','PHAT'.'E AS'.' [ 4 ‘l'-'HG""L', ]

NAMEL2 /JPLAKE®?,? LEV?,?EL ¢,°IN F*,’EET *,"=NSL?/,
ANAMEL3 /PTOTAY, 7L LAf, PKE V®,°0LUN? PEa=A?, *CaFT

DSLIN) = COFIN{1,1)

BN NSW

DHOBNANFTNADAN

DSP(N) = CAFIN{2,1)
DSG(N) = CGFIN{(3,1)
XNAL(N) » CGFIN{1,2)
ANAP(N) & CGFIM{2,2)
XNAGEN) s CGFIN(3,2)
CAL(N) » COFIN(1,3)
CAP(N) = COFIN(2,3)
CAGEN) = CQFIN(3,3)
XMGL(N) = COFIN(i,a)
ANGP(NY = COFIN(2,4)
XMGG(N) = COFIN{3,4)
XKL IN) = COFIN{3,S)

142



PLOTRS UTLAK,FOR

#0053
rpasa
0905S
2056
8as7
apess

#0859

82860
[ .11}
Ar0s2
#3063
20064
P2NLS
00066
00967
9068
00069
ore
82071
egar2
28073
0074
"5
Mre7E
02317
#0378
20279
00480
wonat
03382
08243
00023
00285
98086
poes7r
00238
00889
en9e
2091
92092
02093
o82%a
08995
I

82097
pee98
wn99
se100
3]
8102
92103
‘a810a
"1es

19

15

20
23

3

200
48

AXKP(N) =
XKG(N) @
CLL(N) =
CLP(N) =
CLG(N) =
HCO3L(N)s
HCO3P(N)s
NCO3G(N) s
SOAaL(N) =
SOZP(N) =
S04aG(N) =
XNO3L(NR)s
XNOSP(N)=
XNO3G(N)a
POaL(N)s
PO4P(N) =
POGG(N)»
FL{N)s
FP{N)s
FG(N)s
ALTI(N) =

FCRTRAN V. 1B{182) /KI

CQFIN(2,5)
CGFIN(Y,S)
COFIN(L,6)
COFIN(2,6)
COFIN(S,86)
COFIN(CL,T)
CGFIN(2,T)
CUFIN(3,7)
CGFIN(1,8)
COFIN(2,8)
COFIN(3,8)
COFINGL,9)
CCFIN(2,9)
COFIN(3,9)
COFIN{L,10)
CGFIN{2,19)
CaFIN(3,1Q)
COFIN(),11)
COFIN(2,11)
COFIN(3,11)
S(1)

ALT2{N)3S5(2)

ALT3I(N) =
TOTYOL(N)
XM(N) ® N

IF (N JEO,(NI+1))GD TO 10

RETYRN

§(3)
s VS

WRITE(6,20)
00 1S I1=21,NIONS

IsIONS(II)

IT(1)=999
NINTaN]e}

FORMAT(1H1)

FORMAT({H , 60X,*LEGEND== MAIN LAKE

288°%,/7,78%, *tGOSHEN BAY CCCCC *

Ma2aN
NMsgS

IFCDOSG(N) ,GT, 1982,) NHsgiy
.NE, 999) GOTO 42
CALL XYPLYX(1,5¢5+9,,80,)

IFCIT(Y)

29«JUL=78 10347

AAAAA?,/,TOX, SPROVO BAY
)

CALL XYPLOT(N,NH,M,606,XM,DSL,05P,038G)
NRITE(6,30) NAMEY
FORMAT(1HB, 38X, &AQ)
WRITE(6,25)
WRITE(6,202) TITLE

FORMAT{iH

11224, 15A4Q)

NRITE(K,20)

IFLIT{2) NE, 999) GOTO 50

CALL XYPLTX(1,445+9,,54)

CALL XYPLOT(N,NH,M,0606,XM,XNAL,XNAP, XNAG)
WRITE(6,38) NAME2

wRITE(S,25)

HRITE(6,200) TITLE
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PLOYRS

1331 ]
aJtoy
oeiod
oBlo9
20119
e2111
ao112
23113
#2114
*2115
20116
a2117
a3118
‘29
eo12d
re21
aag22
aot23
f0128
22125
astes
ang2y
fot2s
3129
@213e
03131
22132
*0133
*2134
92135
aB136
f3137
23138
e2139
oslaa
o214
a2142
az143
a2184
28145
es1as
aetay
P814a8
22149
ge1se
e2151
fdais2
Pa1s3
021548
23155
22156
88157
a0158

UTLAX FOR FORTRAN V,18(142) /K1 29«JULe74
wR1TE(H,20)
1] 1FCIT(3) ,KE, 999) GOTO 62

62

70

14 1]

110

CALL XYPLTX(1,,,5,8,, 3,)

CALL XYPLOT(N,NH,M,606,XH,CAL,CAP,CAG)
WRITEL(S,3R) NAMES

WRITE(6,25)

WRITE(S,200) TITLE

WRITE(6,29)

IFL1T(a) (NE, 999) GOTO 7@

CALL XYPLTX(1,00S5:8,s 3,3

CALL XYPLOT(N,NH,N,686,XM,XMGL ,XMGP,XNGG)
WRITE(S,30) NAMEQ

WHITE(H,25)

WRITE(H6,200) TITLE

MRITE(b,20)

IFLIT(S) NE, 999) GOTO 88

CALL XYPLYX(1,945+04s14)

CTALL XYPLOT(N,NH,M,606, XM, XKL, XKP,XXG)
WRITE(6,30) NAMES

“RITE(s,25)

WRITE(&,200) TITLE

MRITE(H,20)

IF(IT(6) ,NE, 999) GOTO 92

CALL XYPLYX(§4005:0,010,)

CALL XYPLOT(N,NH,M,686,XM,CLL,CLP,CLG)
WRITE(6,30) NAMES }

WRITE(6,29)

WRITE(6,200) TITLE

WRITE(6,208)

IFCIT(T) JNE, 999) GOTO t10o@

CALL XYPLTX(14545,8,018,)

CALL XYPLOT(N,NW,M,506,XM,HCOSL,NCO3P,NCO3G)
WRITE(h,38) NAMLY

WRITE(6,25)

HRITE(6,280) TITLE

KRITEL6,28)

IFC(IT(8) ,NE, 999) GOTO {10

CALL XYPLTX{1.,5.5,%,.,18,)

CALL YYPLOT(N,NH,M,686,XM,504L,304P,3046)
WRITE(b,38) NAMES

WRITE(6,25)

WRITE(b,2P0) TITLE

MRITE(6,20)

IFCIY(9) NE, 999) GOTO 120

CaLL XYPLIX(140450@,041)

CALL XYPLOT(N,NM,M,686,XM,XNOSL,XNO3P,XNO3G)
WRITE(6,30) NAMES

WRITE (6,25)

WRITE(6,200) TITLE

MRITE (6,20)

IFCIY(12) NE, 999) GOYO 139

CALL XYPL"‘lnvosiaolo’”’

CALL XYPLOT(N,NH,M,686,XxH,P04L,PO4P,POAG)
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PLOTRS UTLAX FOR

08159

. ep1eQ

ap16y
[ .x1
2163
rei6d
30165
166
00167
LT
88169
rgL70
(1R8]
ga1y2
#0173
wtra
28175
176
0w
s
. 80179
weten

s8182

130

149

FORTRAN v,i8{342) /K1 29=JuULe74

WRITE(H,3N) NAMELD

WRITE(H,25) :

WRITE(6,2008) TITLE

WRITE(6,20)

IFCITIIL) (NE, 999) GOTO 149
CALL XYPLTX(1,045¢@0,,42)

CALL XYPLOT(N,NH,H,68B6,XH,FL,FP,FG)
WRITE(bL,30) NAMELY

WRITE(s,25)

WRITE(6,200) TITLE

WRITE(H,22)

CALL XYPLYX(1,,.5,800200,,15020,)
CALL XYPLCT(N,S50,M,686,XM,TOTVOL)
WRITE(6,33) NAMEL3

KRITE(6,230) YITLE

WRITE(H,20)

CALL !YPLTXUH.S.QGGZ...H

CALL XYPLOT(N,5D,M,6086,XH,ALY1,ALV2,ALY3)
WRITE(6,38) NAMElR

WRITE(6,220) TITLE

WRITE{(6,28)

RETURN

END

F
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MAIN,

a0nsy
ooen2
fenos
aones
agaas
22806
a2a07

L1 ]

sanas
agn1e
ageit
eenge
age1s
oonts
oenLs
(1o § ]
aoayy
aents
agage
sen2d
egazt
aga22
eon2s
ayn24
20023
20326
36027
aen2s
foa29
f0030
aznsy
~2n32
2Qa3s
a083’
faa3s
agols
sges?
oe238

UTLAK,FOR

FUNCYION QUALF(J,K,F1,KK)
(2 32

sae STORED IN THE ARRAY OF,

FORTRAN Vv, 18(142) /K1

te37

PAGE §

Adfirvrocvsswcocensrenvescaw

AN

OO0 MNN

COMHON IT(20), O(50), TTBAY(18,SM), NTRIB(12), FLONS( 68,52),
QF¢ 60,12, B), 1ONS(12), COFIN(10,12), STAGE(IS), AREA(11,15),
VOL(11,15), PREC(10,52), EVAP(1R,52), NBO($®), ITNA(19,30),
IBAYS(11), SALTS(1S), DELV(11), TITLEC15), NAKEB(11,2),
INMTX(108), BHF(10,52), TOTSI(12), TOTSO(12) , S(51), 1BTA(1®),
TTF(eR), TTS(6@,12), 1TOS(Y),
NIONS, NOBD, INT , NINT, NBAYS, IT{, IT2, TP, TE, 1Q, 1BOF, SOF,
VOLOF, 8vVDB, OOF, F¥, VOFS, 101, TIMEF

GNP NDBUN

[ 1322 LT YR Y 2L Y AT Y YL Y S RS TR LA P L Y D LR A S L D 2L D S LT Y Y Y ¥y
aes QUALF RETUNNS THE QUALITY OF TRIBUTARY J, QUALITY FACTOR K,
#ne AND FLOWRATE F, LINEAR INTEHPOLATION 13 USED BETWEEN POINTS

C sen THIS SUBROYTINE DETERMINES THE QUALITYY FOR TRIB Jg QUALITY FACTOR K FROM
C ese THE TABLE QF WHICH CONTAINS FLOWwOUALITY PAIRS,

DATA 1IXxs@/

FaFy

IFCFL LT, 0,) FseF

00 $0 Ms3,7,2

IF(F=QUF(J,X,M1))20,29,9
9 IF(UF(J,X,N))12,12,10
18 CONTINUE
12 IAsIXey

IFLIX ,GT, 1S) GOTO 35

WRITE(6,308) J,h,F

joe FORMAT( (M ,?aaeTROUBLE=~FLOWKATE NOT FOUND IN FLOWSQUALITY TABLE

2--THIB®*, T3, ¢ Q,F.s?,13,
15 OUALFs@,
GO 1O 30
20 A3 QF(J,K N) » QF(J,K,M=2)
IFIx LT, 1,E=5) GOTO §S
ll(FODF(J,K.HOZ)) /7 X

GUALF ® OF(J,K,Me1) & Xa(OF(J,K,Me1) » OF(J,X,Nal))

30 RETURN
END
s

* FLOWs’,F8,2)
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HAIN,

sgent
#2002
2203
80004
‘ 8900%
 gpRAve
S LLEN
“apa2s
N LEL
. 90310
- pae1l
#0912
sae13
a0014
" #0015
-OpB1 6
S AgNLY
#8218
- #0919
aea20
- ppRt
" %02
. men2s
. Agees
* §oe2s

326
L et
= hea2s
pOR29
L ey
. aeast
- ge32

#3233
- %aR34
- p03sS
~ 00036
- a3y
T aanla
89939
ok 11,11 ]
 0BRaY
L1TT
- #8843
1Y
 40BRS
;. 002486
* opoay
<0004
. 980a9
“np850
~98A5s
; 00052

uTL

suB

(s X NaNaNasNaNaXalal

11

30

a3
Se

56
60

181

AK FGQR FORTRAN V,1B(182) /X1 29=JUL=-T4 1017 PAGE

ROUTINE SAV(KEY)
e d
'...--‘--—-----.-—--.-.---.-----------‘--‘-----.---.----.-O-.--'...-.--.----.
*at SAV == WHEN KEY®@ THE AREA AND VOLUME QF EACH BAY AND THE TOTAL
wen LAKE ARE DETERMINED, WHEN KEY®2 YHE STAGE 13 DETERMINED FOR ThE
«ss TOTAL LAKE (BASED ON THE TOTAL VOLUME), THEN THE DELTA VOLUME
sak (DELY) INTERFLOW BETWEEN THE MAIN LAKE ARD EACH OF TWE BAYS IS
wea DETERMINED FOR EQUILIBRIUM (UNIFORM STAGE) THROUGHOUT THE SYSTEM,
L2 2 LAd L2 L e Tt P L L T 2 Ay L Ly e e T R O e
th®
COMHON 1T(20), Q(SA), ITBAY(19,50), NTRIB(1e), FLOWS( 68,52),
QF( 60,12, 8), IONS(12), CUFIN(1D,12), STAGE(1S), AREA(11,15),
VOL(11,15), PREC(1@,52), EVAP(10Q,52), NBU(1@), 1TNA(i1Q,3Q),
IBAYS(11), SALTS(15), DELV(11), TITVLE(1S5), NAMEB(11,2),
INMIXx (o), BMF(10,52), YOTSI(32), TOTSOD(12) , S(11), IBTA(19),
TIF(6R), TYIS(6V,12), 170S(Y),
NIONS, NOBD, INT , NINY, NBAYS, IT1, IT2, TP, YE, TG, 1BDF, 80F,
VOLOF, BvOd, QOF, FT, VOFS, 101, TIMEF
CUMMON /5TVL/ AC11), V31), VYC11), PLIL), E(48)
NXsNBAYS ¢ |
IF(KEY ,EQ, 1)GO YO S@
00 a5 KKsy,NX
LeIBAYS(KK)
D0 2@ Js2,15
IF{S(L) =~ STAGE(J)) 38,33,20
CONTINUE
WRITE(h,1028) S(L), L
FORMAT(/7/73H ,?enaTROUBLE==LAKE STAGE (’,;F10,2, *) NOT IN STAGE=AREA~
2A=VOLUME TABLE==BAY?,13)
stop
X 8 (S(L)~STAGE(Jw1))} 7/ (STAGE(J)~STAGE(J-}))
ACL) & AREA({L,J=1) o X«{AREA(L,J)»AREA(L,J=1))
VL) = VOL{L,J=8) + Xe{VOL(L,J)»VOL(L,Jnt))
COMTINUE
RETURN
v(ti)=2,
DO 55 1s2,NY
LeInays(l)
DELV(L) =0,
IF (NBO (L)Y IE°. 1) GOTO 5%
VI1iyevgL) ¢ V(L)
CONTINUE
sas INTERPOLATE TO GETV POINT X IN TABLE FOR THE YOTAL LAXKE AND DIKED BAYS
00 72 LL=t,NX
LeIBAYS(LL)
IF(L,NE, 11 ,AND, NBD(L),NE,13GOTO Y2
No 68 J=2,1S
IF(V(L)»VOL(L,J)) 65,65,60
CONTINUE
WRITE(L,150) V(L)
FORMAT(/H , *222TROUBLE==LAKE VOLUME CALCULATED==’,F18,2, * AC FTewLARGER
2-=LARGER THAN FOUND IN VOLUME TABLE?)
sToOP

ENTPTANOH W
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Sav

”2aS3
220548
aass
22056
@oas7?
agnss
223059
RIP60
roRsY
20262
28063
RN
AR265
#2266
20067
a0063
#2269
apATIR
eoe7l
e2272
aaars
na074
ngers
no0T6
2077
02278
fRRT9
AYR8a
n2est
n3082
a02a3
agesa
AQAAS
apase
0087
aoens
annaY
CTLLL)
#2091
#0292
aen93
arn9s
02095
#8995
eee97
CTTIT
28299
29129
LT
22102
a0103
saiaa
22105
ea1ns
eosa7
a8108

UTLAK,FOR FORTRAN V,18(142) /K1 29-JUL=T74 1oty PAGE 1}

63

64

(.1

120

650
653

67

125

68

T2

¢
c

¥ (VIL)~VOLU(L,Jd=1)) /ZCVOL(L,J)oVOL(L,J=}1))

IF(L ,NE, 11) GOTO 64

AlwX

Jisd

S(L)=STAGE(J~1)¢ Xo(STAGE(J)=STAGE(J=1))

A(L)® AREA(L,J=1) ¢ Xe(AREA(L,J) « AREA(L,J=~1))
IF(SC1t) LT, SOFe,22) GOTO 72

IXsIBAYS(2)

IFCIAOF) 67,867,566

KsIUOF

OtLV(K) = VOLOF - V(11)

DELV(IX) s=DELV(K)

V(11) = VOLOF

WRITE(6,120) K, DELV(IX), InY

FORMAT(1H2, SX, POVERFLOW FROM MAIN LAKE TO DIKED BAYf,I3, ¢ IS°*,
2 F9,1,° AC FY DURING THIS PERIDOD’, 13)

VOOFS=VOFS = DELV (K}

D= V(K) « DELV(K)

00 650 I1I=2,1S

IF(D « vOL(X,I31)) 655,655,653

CONTINUE

WHITE(b,1an) S(X),K

X = (D = VOL(K,JITe1))/ (VOLLK,I21)=VOL(X,I12=8))
S(X) » STAGE (IIlerl) ¢ Xo(STAGE(III) = STAGE(IliI~1))
A(K) & AREA(K,IIIw1) ¢ Xe(AREA(K,III) = AREAIK,I1II=1))
D s «DELV(K)

GO0 69

D = V(11) ~ VOLOF

vV(i11) = vOLOF

WRIYE(H,125) D

FORMAT (1HO, SX, ®OVERFLOW FROM THE LAKE YHIS PERIOD 1S°, F9,$.,
2 *AC FT°*)

VGFSIVOFS « O

DELV(IX) 3 D

00 63 IIs},NIDONS

IsJONS(11)

TOTSO(I) = YOTSD(C1) & COFIN(IX,I)e DELV(IX)

IC=%

V(IX) & V(IX) « O

o(lx) = V(IX)

G0 10 S&

CONTINUE

Xaxy

00 82 1s2,Nx

J=Jt

LeIRAYS(I)

IF({nBO(L) EQ, 1) GOTO 88

wee DETERHINE THE INTERFLOW VOLUME FOR EACH BAY, POSITIVE DELV MEANS
ses FLOWS MUST LEAVE THE BAY FOR EQUILIBRIUM YD BE ACHIEVED,

DELVIL) = DELV({L) ¢ V(L) «(VOL(L,J=3) & Xa(VOL(L,J3=-VOL(L,J"1)))
S(LY=S(11)

A(L) = AREA(L,J=1) & Xe(AREA(L,J) « AREA(L,J*1))

CUNTINUE

RETURN

END

F
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agaal
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a0pa3
agnaa
agnas
agaes
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"a213
*p0L4a
203595
aae16
apayy
22018

3emal
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naa23
apene
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30026
a3807
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UTLAK ,FOR FORTRAN V,1B(142) /K1 29=JUlLeT4 101317 PAGE

FUNCYION PRECF(I)

(2 aNa N Kgl

rae
AR
e
e
ok
AW

[ KNV R N" ]

Ll B LA AL LAl Ll L d X X2 T A I A XTIl PR LI LI DY L Y LT T TR Ty L T e ey e

PRECF RETURNS THE PRECIPITVATION FALLING ON BAY I DURING TIME
PERIOD INT,

= = " - P S P s B T e 0 D D D D D P P e P e

COMMON IT(28), Q(5@), ITBAY(12,50), NTRIB(12), FLOWS( 60,52},
OF( 60,12, 8), IONS(12), COFIN(18,12), STAGE(1S), AREA({1,15),

voL(11,15), PREC(10,52), EVAP(10,52), NBO(iB), ITNA(18,30),
THAYS(11), SALY3(1S), DELV(11), TITLE(15), MNAMEB($§3,2),
INMIX(10), BMF(10,52), TOTYSI(12), TOTYSO(12) , S(11), 1BTA(1Q),
TTF(6M), TTS(60,12), ITOS(N),
NIONS, NOBD, INT , NINT, NBAYS, ITi, T2, TP, TE, YO, IBOF, SOF,
VOLOF, BVODB, OOF, FY, VOFS, 101, TIMEF
PRECFaPREC(I, INT)
RETURN
END
F

FUNCTION EVAPF(I)
R3]

[aNaXaXals

D L L X T U G U S P USRS PR S IR RSP RREY SA

een EVAPF RETURNS THE EVAPORAVION PROM BAY I ODURING TIME PERJOD INT

[ A LA LS L LS DAl LI L DL Al Il I I e Al LAl ALl S Ll LAl Rl Ll i a e il Al 2 T 1"

ane

COMMON IT(20), G(S@), ITBAY(19,%8), NYRIB(ie), FLOWS( 6%,52),

2 QF( en,t2, B), IONS(12), COFIN(i@,32), STAGE(15), AREZL(11,19),

3 vOL(11,15), PREC(10,52), EVAaP(10,52), NBD(10), 1TNA(1R,33),

& 18aYS{13), SALTS(15), DELV(13), TYITLE(15), NAMEB(11,2),
S INMIX(1@), BMF(10,52), TOTSI(12)}, TOTSO(32) , S(§1), IBYA(1®),

& TTF(en), TT3(hA,12), 170S(7),

7 NIONS, NOBD, INT , NINT, NGAYS, ITt, IT2, TP, TE, YO, IBOF, 8OF,
8 VOLOF, BVDB, QOF, FY, VOFS, 101, TIMEF

EVAPFeEVAP(I,INT)

RETURN

END

S
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MAIN,

reany
fone2
20803
apaoe
eeaps
*0ag6
20027
n2Pe8
20389
aoate
faeLy
fdRg2
@p0o13
f02314
o0a1s
Q03216
a0y
a3018
faa1s
adaze
a0a21
apn22
faa23
a0024
eon2s
22926
20027
"0A28
P0029
age3a
eanly
aael2
f0933
r2234
2223s
a0036
LI 12 %
eJn3d
82239
@280

UTLAK,,FOR FORTRAN V,18(132) /K]  29=JuiL-74 * 10118 PAGE §

SUBROUTINE TAPE(10)

oo nN

38

se

Ry
(TR T L P PP Y P Y Y L P Y PP AL PP L R L L R L L L L g L X 13 -w
axa TH1S SuBR, WRITES AND READS THE INDICATED DATA FROM TAPE UNIT g,
A me - LYY YT LYY Y e YR Y YYY Y LR YL L LA R Y YL A Y Y LYy Y ]
"eR
COMMON 1IT(22), G{S3), IT8AY(10,50), NTRISB(18), FLOWS{ 60,52),
UF( 6m,12, 8), IONS(12), COFIN(12,12), STAGE(1S5), AREA(11,15),
voL(t1,15), PREC(1e,52), EvaP(i@,S52), NBO(30), ITNA(iD,33),
IBAYS(11), SALTS(1S), DELV(1L), TITLE(15), NAMEB(11,2),
INNIX(10), BMF(10,52), TOTSI(i12), TOTSO(12) , S(11), IBTA(1Q),
TYF (o), TTS(68,12), 1TOS(7),
NIUNS, NOBD, INT , NINT, NDAYS, 17§, Ir2, 1P, TE, TQ, 1BOF, SOF,
YOLOF, Bv0B, QOF, FY, VOFS, 10§, VTIMEF
1F (10 LEQ, 1) GO YO 5o
REWIND ¢ :
D0 30 1e},60
WRITE(1) I,(FLOAS(T,d),J=1,52)
WRITEL1) CCOF(I,J,K),J%1,12),Kai,108)
CONTINUE
WHITE (1) C(PREC(X,J),1#3,5),J=1,50)
WRITE(1) ((PREC(1,J),1s6,10),Js1,5%9)
WHRITE(1) CLEVAP(I,J),101,5]),J=3,50Q)
WRITEC1) ((EVAP(I,J),16,18),J1,50)
WRITE(1) STAGE, AREA
WRITE(1) vOL
END FILE 1
RETURN
REWIND
D0 60 Le=t,60
READ(1) I, (FLOWS(1,J),Jt=8,52)
READ(1) C(OF(1,J,K),;J71,12),Kns,80)
CONTINUE
READ(1) ({PREC(I,J),1wy,5),J=1,50)
READ(1) ((PREC(1,3),1Isb,18),J°1,50)
READ(1) C(EVAP(1,J),1m1,5),J1,53)
READ(1) ((EVAP(1,J),I26,380),J1,50)
‘READ(1) STAGE, AREA
READ(1) VOL
RETURN
END

O~NMEFEREWN
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ILLUSTRATIVE WATER QUALITY SIMULATIONS

System Simulated

A computer printout of the simulation of water quality in Utah Lake is
included in the following pages. The simulation period is from July 1,
1970 to July 1, 1973. This simulation is included here to illustrate
the necessary data input as described earlier, and to display the
simulation results. Detailed descriptions of the Utah Lake setting,
hydrology, and water quality, as well as discussions of these simula-
‘tions, are found in the main report.

Simulation of "Natural" Lake Quality

This simulation is for the Utah Lake system as it existed during the
July 1, 1970 to July 1, 1973 period. As discussed in the main report,
“extensive analyses of the measured data and several preliminary simula-
tions were used to refine the estimates of mineral spring inflow
quantity and lake evaporation necessary to achieve a reasonably good
simulation of observed lake quality. |

Data Listing -
‘.:A,Hsting of the data cards required to run the simulation is given on
‘pages 152 to 166 inclusive immediately following. Each line contains
- the data found on one data card. Interpretation of the data is possible

by referring to the data coding instructions in the User's Guide pre-
'Sented earlier in this section.

‘Results of Simulation -

The complete computer printout of the results for the simulation is
“given on pages 167 to 234 inclusive.
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i1
27

at

i2
28

42

2

32.
@,

18,
e,

13,
2,

81,
@,

2.

13
29

43

16,
B,

24
e.

59,
2.

34,
e,

23,
e,

104,
2.

{02,
G,

X27.
Q.

14
a3

43

b7,
a,

166,
&y

6S,
@y

392,
o,

1, 1. 1
ABRES
22222
1 39 1 2 3 a 5 6 7 8 9 12
15 16 17 18 19 28 24 22 2% 24 25 2b
89 Sz S1 S3 S8 S5 S6 59 69
2 17T 3 32 33 34 35 3 3T 38 39 4@
a5 36 47
3 3 s2 S7 S8
35883
33333
1 53
1 1 3 3684, 33, S7, 26, @, B, @, @, 9,
¢, 4, 15, 1o, B, ®©, ©, ©, ©, ©, 25, &, O,
2, o, 9, o, © e, ©, B,
2 1 3 3646, 25, 24, &5, ©, ©, @, ©, O,
8, S5, 2% o, ©, @, @, @, e, @7, &8, 1, @,
&, ®, ©, °, @8, o, @0, O,
1 5 s, ©, ©, ®©, ©, @, €, O, ©?,
4, ©, ©, @, ©, e, ©, @, 49, B, @, 68, @,
8, a, a, e, L Ry a, ¢,
| 3 3824, 28, 23, 32, 32, 33, 33, 33, 34,
18, 3%, 22, 26, 31, 32, 31, 35, 3B, =23, 33, 39, e,
0. ao e, a, 0, Q, 2, B,
! 3 3623, 13, 37, 7, e, 16, 21, 38, 14,
22, 2, 9. 1S5, 2%, o, 3r, 21, 171, 12, @2e¢, 32, O,
2, o Re a, e, R @, a,
3 1 3 36138, 126, 234, 69, S5, &7, T3, 66, 64,
159, 115, 215, &3, &4, 7@, 74, b3, S5, 6B, 112, 146, O,
5, ¢, 2, 9, ©, @0, 0o, O,
] 1 3 ssa3, &2, 37, 6B, 29, 3a&, 5. 47, 4@,
8, 79. 135, 194, t9t, 97, 92, S8, 3@, S7, 179, 74, O,
2, ®, @, ©, @, 9?9, 0, @,
: 1 3 36353, 117, 385, 436, 376, 383, 484, 31a, 274, 316,
216, 93, 294, 328, 343, 313, 295, 232, 178, 214, aps, 35%, @,
2, o, 2, ®, ©, @, o, 0,
1 3 361237.678, $243,1%67,1602,1474,1519,1169,1237,1266,577, $363,

1387,997, 1385,1558,1418,1311,1291,11R4,1168,916,
1666,1722,1526,1722,1968,1785,11@7,1368,

10 1 3 38207,
215, 207, 22m, 217, 204,
‘e, ©, @, @, o,
R L) 1 3 34163,
259, 141, 197, Tb, T4,
133, 135, 133, 1%a, 39,

12 1 3 3664,
13, 9, 121, 114, 99,
e, 9o, o, o, 0,
13 1 3 3658,
63, &0, SB, 57, 58,
8. 2, 2, 2, 2
14 1 3 35148,
158, 231, 167, 159, 133,
‘9. '. 2, G, 2,
R L 1 3 38157,
123, 126, 158, 178, 163,
e 8, 8, 2, 2,
7 1h | 3 36143,
99, 1@3, 93, 115, 98,
-8, ®, o, B, 8,

236,
160,
2,
129,
17,
189,
S8,
72.
g,
67,
69,
Q,
163,
114,
B,
156,
151,
a,
13,
9a,
8,

275, 262, 213, 185,
178, 16, 213, 274,
a. ”.

%5, 83, T4, 14,
72, 66, T2, 92,
152, 1580,

$9, 8P, b1, S4&,

as, 38, S0, 109,
B, W,

as, 52, 44, 26,

61, S8, 68, B3,
GO U'

153, 155, 126, 109,
105, 89, 86, 121,
2, o,

153, 195, 174, 155,
ta9, 115, 121, 135,
8, @,

118, 119, 99, 93,

se, 7t, 9@, 83,
2, @,
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17 1 3  3saei, 255, 356, 319, 222, 156, 158, 131, 159, 235, 363, 4a72,

348, 377, a28, 378, 289, 1731, 141, 123, 117, 179, 375, Ses, ©, ©, O, O,
e, ®, o, &», @, o, 9, 0,

18 1 3  3614Q3,1569,2686,2002,2081,1866,2115,1725,1819,1974,1673,1519,
1374,1678,269%,2866,2020,1663,1653,1377,1353,1852,3150,1310,1599,1568,25102,2767,
2350,1875,17835,1805,2229,1577,15844,1735,

19 1 3. X¥%t, 3, ©, ©o, o, e, o, O, o, e, o, e,

t, 3, @, @©», 0B, ©, ©8, ©, o, b6, @, @9, e, @, @&, e,
e, @, 92, ®, @, @©, @9, e,

2e 1 3 361842,2027,1889,1910,2170,2165,2196,17481,1910,2086,1914,1825,
1933,1930,2538,2266,2289,2333,2723,2377,2541,2509,2448,2313,1745,2372,2313,2593,
2602,2579,2782,2250,2273,2363,2265,2425,

2! 1 3 3n, ©, 9, ©, o, @, @2, 2, ©, o, ©, 0,

, ©, ©, 8, ©, o, ©, o, e, @, e, °, e, 2, @, e,
'.. ol u. a. al U. ﬂ. ol

22 1 3 3% 9o, @, e, B8, o, 8, 8 &, &, &, 2, 0,

s, ©®, 0, @, 6, &, « &, 12, 32, &, O, a, o, @, B0,
e, o, o, o8, o, 9o, 0, B,

23 ] 3 382, ©, ©, O, A&, 6, b6, b, 6, 6, S5, 2,

a, 8, 2, 2, 6, b, b, 6, T, 7. 6, 1. B, 0, Q, 0.
e, @, o, ©o, @&, ®», @, o,

23 1 3 3et2, 8, 11, 17, 20, 19, 22, 17, 116, 15, 13, 13,

12, 13, 13, 16, 21, 1A, 16, 1S, 116, 1S5, 1S, 3, e, e, e, o,
¢, ©, o, @, e, @a, O, O,

25 ] 3 3867, 98, S8, S9, 82, 9a, 119, 65, &S, 23, 72, B89,

187, Sa, &S, &6, 82, 123, 92, 13, 6§, Sa, 11eoc, Vs, @, @€, O, O,
?, o, ©, ©, 3, ®©, o, o,

26 1 3 35318, 313, 289, 252, 296, 217, 222, 199, 225, 217, 252, 262,
262, 292, 213, 245, 226, 219, 290, 257, 265, 266, 312, 312, 314, 314, 328, 295,
285, 295, 295, 2h6, 33%, 313, 285, 324,

27 | 3 361210,1270,1242,13562,14840,1420,1502,14280,1530,185%,153@2,1329,
1210,12704,1280,13583,14343,1320,1500,1480,1540,1853,1530,1328,1210,1278,3240,138@,
14402,1420,1500,1480,1540,1850,1532,1322,

28 1 3 37, @, 28, 35, 68, 67, 182, 129, 19, o7, a1, @28,
17, 3. Se, TS5, 1122, 123, 111, {ea, B@, 112, S5, 23, B [ "2 8,
¢, ©, 8, 0N, ©, 8, G, 6,

29 1 3 36 1250 633 1220 95322070M233521928017172133131880081169219500

8S8 BY7 1120154022322920295165201h2588205771685486723293371880,732, 2220,11400
138581309315290163221713023680818823194T2

3t 1 3 3678, 121, 164, 189, 177, 160, 116, 1026, 119, $83, 118, &,
104, 190, 149, 137, 125, 199, 123, 108, Y2, B9, 68, 65, o, @, @, @,
¢, ©, o, 9o, ¢, 3, 8, @0,

32 1 3 3629, 4&a8, 44, 45, 42, 43, a3, 39, a3, a6, a1, S5,
]2, AaS, ea, 42, 39, 42, &3, A, a9, a2, B8e, 125, o, @6, @8, B,
'. a. nl “. nt e. a. u.

33 1 3 36, 6, &, 1, T, T, Y, 1, &, 6, b, b,

3. 6. 6. 6. 6' b. 1' ’l 70 R 7l 5. ‘0 nl l a! “l
e, ®, o, o, 2, @, o, @,

34 1 3 36743, 722, 717, 689, S95, at@, 337, 269, 296, 358, 393, 722,
617, 358, 297, ave, 2a2, 224, 238, 224, 239, 321, 31, 328, 879, T1e, S33, 829,
235, 191, 188, 2m4a, 333, Sa2, 87S, 11543,

3s t 3 3698, 92, 199, 18, 139, 132, 93, 99, &5, 6S, 83, 75,
as, S&, 1319, 2131, 218, 133, 148, 35, &2, 125, 14, 119, e, 2. - 18 2.
e, ®, o, 9, @, o0, ¢, 9,

36 ) 3 3632, 6ba, 138, 52, 2b, 13, 4o, 1132, 25, 38, 76, &8,
25, 28, 6v, S8, 26, 3o, 3t, 23, 25, N1, 2as, 2a8, @, O, B, 9,
g, ©, @9, e, @2, @, 8, ©

37 1 3 3874, B4, 948, 93, 82, b¥, S8, Ss&, S8, TS, 83, 712,
15, &0, 92, 95, 76, 5SS, &9, 35, 37, 6O, 68, b9, Qe 9, o, 2,
e, o, 9, e, @, o, 9, 0,
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38 1 3 36867, 870, 814, 1041,1118,1041,99¢, 393, 1223,1331,818, 825,
859, 947, 7it, B33, B8, 923, 959, 892, 1e3IB,726, ISA, 684, A13, 695, 632, 943,
583, 1185,1315,1206,1395,1325,678, 546,

39 { 3 361524,1568,1361,812, 948, 928, 935, 628, £S3. 1213,1182,1382,
1439,1626,1491,1259,1117,1055,952, 9344, 1128,1141,1325,1665,1475,1327,1381,1269,
933, 1135,1409,945, 10946,1268,1465,1827,

30 ! 3 38232, 229. 185, 24T, 236, 288, 184, 166, 184, $67, 172, 148,
aga, 255, 2713, 2m6, 169, 169, 123, 29, 3t, 33, 18, @, 2, 2, 2, 2z,
¢, e, o, @, @, e, a, a,

41 3 364088, 423, a1b, 337, 263, 273, 292, 298, 3as, 378, 493, a6y,

313, 262, aa:. 245, zae. eas. 215, 195, 246, 323, 233, 25%, 286, 455, 553, S24,
529, 336, 240, 272, 389, 374, 4672, 387,

a2 1 3 36!684,15ﬁ3.1362.1738.1762.!568.16ﬂ2.13ﬂ2.!228.!2!4.!856,1297,
1529,2957,2116,2261,19482,1068,1279,12948,1457,1743,20623,2338,13292,1872,775, 1let,
1651,749, 526, 461, 1055,1124,1823,1214,

43 i 3 36743, 373, 359, 278, 293, 488, 673, &34, 817, 923, %21, 129,
‘K5t, 4te, 438, 476, 463, Se9, S53, SA6, 553, 553, S84, 779, Bul, 829, 439, &89,
455, ase. 1d4, 218, 375, 371, 383, 982,

1 3 Sbscs, 128, 758, 1366,2202,2R89,1979,1834,2178,2731,2312,.557,
‘149. 191, 834, 13461,1663,1766,1968,1818,2226,2133,92, 1161, O, . a, 2,
8, 8o, 0, . 2. e, 2, @,
- a8 1 3 3st17e, 225, 287, 226, 242, 229, 229, 213, 183, 142, (54, 28%1,
3483, 279, 33%, 824, 643, 371, 357, 276, o83, 315, 242, 265, B, 8, Q. 2,
2, o, 2, 2, 0, e, ¢, @,
- kb i 3 36492, S77, 422, 26T, 176, 217, 178, 16&, 178, 194, 227, S23,
386, 456, 278, 216, 203, 19§, 185, {27, 178, 202, 24G, 2%2, &, 2, e, 2,
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8,17 7,22 3,87 1,52 82 ,82 82 88 .82 5,25 6,32 6,84 0,63 7,09 S,81 2,61
¢29 029 429 429 32 3,02 6,09 6,73 »,1
2 17,85 7,68 5,52 3,29 .88 .33 .83 .83 84 2,99 5,03 7,17
8,17 7,20 4,07 1,52 ,82 ,82 ,82 89 B2 4,25 6,30 6,84 8,863 7,089 5,81 2,61
029 o029 429 .29 ,32 3,02 6,09 6,73 =,
3 17,05 7,68 5,52 3.29 .84 ,83 ,83 L83 ,84 2,99 5,08 V.17
8,17 7,20 3,07 1,52 ,82 ,82 ,82 .80 ,82 4,25 6,30 6,24 8,63 7,09 5,83 2,61
029 229 .29 ,29 .30 3,82 6,89 6,73 v,
83848
Y
t 11 e 4476 4476,5 4477 8478 4480 8482 8484
4486 4488 /4582 84392 84494
3 11 3 182 6816 Ja02s 138249 2715614 a2885S
$953431 772028 861847 11624060 1369894
3 | e 166 6395 28897 112147 216216 3269854
842038 560365 682513 828963 9430076
3 2 (] . 2 34 1567
7819 17878 31323 a7292 65631
3 3 e 13 Q2 5127 2613¢ 59367 192334
185684 193793 287611 3paz2as 64a 87
e 11 0 15 5599 178935 35825 63005 133116 foeeo
86390 91413 97117 1028048 107538
] 1 2 15 Sasy 15829 28555 49076 501018 $6568
58374 60348 62149 64349 56800
2 2 2 6 23 16738
a3ss 6933 13715 8585 9747
2 3 ] 138 2865 6970 13923 18992 21774
3670 25332 27593 29070 39991
83888
999689
12345

166
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PITLECUTAN LAKE ==JULY 1970=JULY 1973=aMIN SPR3 ADDED
THE NUMBER DF TIME INCREMENTYS IN THIS SIMULATIONs 36
THE TIME PERIOD kEY 18 = @

THE BEGINNING STAGES IN THE LAKE SYSTEM ARE
BAY  SYAGE
£a88,58
848,58
soRs SN
aass, 58
4an8,54
PLY Y
4088, 58
4aAA,SA
Qdns,S5A
4488,5A

DOPNP A DN

-

RARRARR AN R AR AR ARG RN O AR RN AR RN AR RN R PR AN RN R ARARERRNARR AR AR RARSARARARBNRARRRRRR
A AR AN AR RN AR R R AN R RO R ANNS AR A RN R RN ARERARARANAN T AR AR N RABARRAARRR AR RANR R R kAR
$33 SIMULATION SETUP AND INITIALIZATION DATA
AR RRAR A AR AR AR R AR A NANR AR AN AR AN AR AR AR AR ANA R I A ARAARRARRARA AR A NN R AR AR R R AN NS
IONS TD SE CARRIED IN THE SIMULATION® 1 e 3 4 5 6 4 8 9
AR NP AP EN R AR PSR AR AR R AR R P AR AN R R AR IR AN N AR S AR AR R ERRARRAARARRRRAARANRRRR A ARARARANR

aesGUALITY OUTFLOW FACTOR s 1,
@, MEANS THAT QUALITY WEAD IN FOR THE TRIB (QUTFLOW) WILL BE USED FOR THE OQUTFLOW
1, MEANS THAT THE LAKE QUALITY WILL BE USED FO® THE QUTFLOW

AN AN A AR E AR TN AR RARKAP AR AR R ARRA RGP ARRR AR R AR AR A AR AR R AN RARRAR AN AR RA NN AN ARER
INITIAL WATER QUALITY IN THEF LAXE AND BAYS

BAY OUALITY QUAL UNIT
NO, F,C, XKEY CONCENTRATION
942,089
140,020
59,020
55,000
Pn,ean
18, Qa0
232,000
190,090
230
1,900
?*, 030
BN
598,090
18,000
bA, 000
49,0v8

[
BUNNES O ST UADWN—

N ARG S e s he ea s e e e be e e b
CCOINSRNAEDNIIIIIGES

10
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2 3 L4
2 3 L
2 7 L
[ e
2 9 e
2 10 e
2 11 L
2 i2 L]
3 1 e
3 2 L)
3 3 e
3 8 0
) S L
3 ) [
3 L e
3 8 [}
3 9 L]
3 19 L4
3 11 0
3 12 L

AR RRNRARRRNRARACRAGAAAREARAAARLRAARAANARAARNARAARARAANERAARNENORENRAEDANARRRNRANAANAANS

19,000
89,R00
180,000
130,000
0,15¢
1,000
?,000
?,000
1050 ,020
180,000
58,00
59,000
24,200
300,000
192,A¢0
265,000
P,200
n, 230
f,AeP
P, 000

NO, OF SUBAREAS IN THE LAKE BYSTEM »

1 MAIN LK
2 PROVO @
3 GOSWEN B

CCRRV AR AR RRNARRE AR R AR RANSRASAREARARONARANARARANACAARRRAAARARANARARACRASNNRARNRORD

INTERMIXING FRACTIONS FOR BAY 2 ARE

INTERMIXING FRACTIONS FOR BAY 3 ARE

AENRLRANARREAAR RN AR AR R AN RARARARARANANNRAGARARANERRRARRANRAANRARRSAARNAARARGRARARR

THEIR CODE NOS, AND NAMES AREe

2,008 @,023 a,d3 0,003
2,008 o,00% @,003 0,009
o,ve5 0,005 @,00% 0,009

2,157 ,1%0 2,150 0,150
2,150 0,157 0,156 2,159
P,15% @,150 0,158 @,150

anaThE MULTIPLIERS TO B8F APPLIED TO THE INPUT DATA ARE

FLONS, . . 1,000
PRECIP , , 1,008
Evar , ., 1,009

0,m22 o,ne2
e,0n2 B,002
2,002 9,002

2,100 0,100
f,100 0,100
a,1em 0,100

2,002
e, me2
2,002

m,100
felc0
9,100

9,002
2,002
e, 002

2,100
A,100
2.100

0,002
e,0n2
e,002

2.1¢9
2,100
2,100

9,008
2,905
0,205

N.159
2,150
2,152

2,00%
0.0
0,008

0,150
0,152
2,152

n,009%
9,209
0,008

7,130
f.150@
P,150
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TITLERUTAN LAXE «aJULY 1970«JULY 1973=aMIN SPRS ADDED

BASRARNACARNENARNARRRARR NN ARNARGAN AR AN ORI A AN AR ARNRCAARANNANARANO RN OR G RApREARAddRdddandd
BAY » YRIBUTARY ASSIGNMENT DATA

Bay NO, OF TRIBUTARY CODE NUMBERS

TRIBS

1 39 1 2 3 q b] ] 7 [ 9 10
1t 12 13 18 13 16 17 18 19 29
21 22 23 24 25 26 27 4} 29 48
a9 S0 51 S3 S4q 99 56 59 6@

2 17 31 32 33 34 35 36 37 38 39 Y]
'} a2 a3 1] a5 as a7

3 3 52 57 58
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TITLEUTAN LAKE waJULY 1970«JULY $973-=MIN SPRS AODED
seeTHE TR1BS PLOWING OUT OF THE SYSTEM ARE 53



LL1

TITLESUTAM LAKE =wJULY §97@3«JULY l!?i--N!N 3PRS ADDED
PRECIPITATION DATA

BAY PRECIP UNIT TIME BASE REPEAY
XEY

NOD, XEY KEY PERIDD PRECIP

] 2 [°] H { a,7902
2 n,789
3 2,210
[ 1,180
L] 2,390
[ 1,400
7 2,770
[} 1,020
9 9,300
te t. 900
11 8,350
12 f,322
13 #,430
14 P,670
15 9,6%0
1) 1,180
17 1,260
18 1,640
19 e,P50
2e 2,029
21 2,%20
22 1,160
23 2,150
28 P,650
25 2,090
26 P,upe
27 e, 720
28 2.8
29 I Y]
30 A 018
31 f.940
32 1,142
33 1,180
3a 1,13p
35 #.918
36 R,b10
2 [ ] ] b i n,860
2 1,240
3 2,530
[} 1,450
5 3,370
[ 1,660
7 2,540
8 IR S-1:]
9 A,560
i 2,168
11 0,910
12 8,522
13 #, 350
14 [ YY)

15 1,160



Ll

1,890
1,650
2,570
2,088
9,080
n.000
ted60
",090
n.670
8,220
0,760
P,730
3,840
1,250
B,0e0
7,930
2,720
1,180
2,780
1,250
0,460

e,7%0
1,862
1,610
3,090
2,280
8,940
1,670
2,530
2,572
2,670
n,270
2,229
8,760
2,960
1,870
8, 40p
f,55@
n,neQ
9,000
A n5R
1,130
R.010
e, 778
P, 200
1,180
n,A30
2,%602
f,1a0
a,730
‘.lea
e,53¢p
1,380
2,100
tobun
"?rw
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REY LODEw

PRECIP UNIT KEY

IN,
FY,

TIME UNIT KEY

I EEL RN )

MONTH
oAy
WEEK
MONTH
YEAR
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TITLE@UTAN LAKE «oJULY 1978«JULY 1973ewMIN SPRS ADOED
EVAPORAYION DATA
SAY  EVAP UNIY TIME GASE  REPEAY
KEY KEY

N0 KEY PERIOD EVAPORATION
1 ] ® 1 1 7,0%9
z 7,088
3 3,520
4 3,299
3 B840
[] *,8489
7 ?,830
8 r,830
9 0,840
1e 2,999
11 5,089
$2 7,178
13 8,870
- 14 7T.200
15 a,n70
16 1.520
17 0,820
18 8,820
19 f,820
aa 2,820
21 2,020
22 4,250
23 6,300
24 6,440
25 g,630
26 7,890
27 S.810
8 2,610
29 #,299
30 @,29¢
31 ”,299
32 @,290
33 2,300
34 3,020
35 6,090
3% 5,73n
2 [ ] ] ) 1 7.050
2 T.548
3 5,520
. 3,290
5 P, 840
] 9,840
4 2,030
[} AT
9 n, 840
10 2,990
11 S, 060
12 T.170
13 LIS & X4l
14 7,000

15 4,079



G/1

TV e ra oo 4o oo wo po ma e we
SO NMCVNALWNSSILIEG TN E N

N N
~N -

N
St 8w

Wy U N
- SBNe~F

[P R RV
LRV §,"]

o
o n

1,920
2,820
M,0820
a,822
A, 800
a,820
a4,2%0
6,300
6,340
8,630
7.790
5.810
P,610
f,290@
P29
B,299
B,290
a,324
Y, 022
6,090
6,738

T7.750
7,600
5,520
3, a9
P, R4Q
8,840
P.H3D
6,830
£,840
2,990
5,089
7,170
8,870
T.200
q,0718
1,520
n.820
R, 820
0,829
a, 800
f,820
4,759
6,300
6,440
8,630
7,299
S.810
24619
f,290
@,290
¢.290
f,2990
P,300
s.,n20
6,79P
6,730
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KeyY €

0s
1 = FY,

TIME UNIT

SUN-SD
L

00€e
EVAPORATION UNTY KEY

IN,

\j
MONTH
0AY
WEEK
MONTH
YEAR
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BAY
NO

NNMNNNNNNNUNNMAONNND 50 Bk G s e G g s B G P G e B

LA B A N RV PRV AT NP RV WY WYY

TITLESUTAN LAKE eaJULY 1970=JULY 1973««MIN SPRS ADDED

STAGE m» AREA = VULUME

STAGE
FT

876,00
4676,50
8417,029
4478,00
q4%y,00
LLEF- 1]
aqs8a,ep
aude6,00
LLLY -1
4490,00
L4920
448%4,00

3,008

A, 00

2,80

8a76,09
437e,58
A4TT 84
4478,82
238000
aa82,00
aana, 20
385,20
aans, un
4492,900
44a92,00
4a9a,20

9,00

3,20

e,20

4a76,00
4870,50
aar?,on
4avs,0a
'TLEN T
aanz, 00
4483, ,90
adne 00
agns, an
2492,20
8492,29
8494,00

2,09

¥,00

2,20

AREA
ACRES

15,08
Sap1,00
15829,29
28555 ,00
49076, 29
sa1ay,m0
$6568,00
sai7a,00
6Ru4s, e
82149,00
$a349,00
468020 ,00

0,10

2,10

2,19

0,19
2,10
0,10
2,19
6,00
23,90
1678, ,00
436,00
6235 ,00
73715,40
84585,¢00
97471,00
a,10
0,18
0,10

2,10
138,02
20885,00
697,40
13923,a0
18992 .00
21T74,30
23672,00
253%2,00
27593,¢9
292790 ,00
30991 ,m0
2,18
a,10
8,12

VOLUME
AC,FT,

8,00
766,00
395,80
28897 ,08
112107,00
21621640
326954 ,00
4a2n3a, 00
S6A365, 049
582951%,00
828943, 00
940176 .00
@,00

v,00

?, 0

0,09
2,008
#,00
9,00
2,00
31,00
1567,00
7419,0p
17870, 40
31323,¢0
ar29e,sa
65631,00
8,80
w,ea
8,00

0,00
14,00
agy,00
5127,00
26111,4m
59387,00
108334 0
145884,e0
193793,np
247681 ,00
Jaa2es,0m
ba¢87, a0
0,00

[ JRAY]

w,40



8L1

11 a876,00
1 4874,%0
1] 4a77,00
11 478,90
1 4882,20
11 80A2,40
11 YT L)
11 8880,90
11 8488,00
11 a4890,00
11 0e92,20
1 894,80
11 v, 00
11 e,00
11 0,90

15,06
$599,00
17892, 00
35525,00
43093 ,¥0
73116,0M
anvze,on
86392,00
91485,00
7117,00
102004q,00
197538,00
[LPRY ]

'.‘”

O.Iﬂ

ceoAlL DATA HAS REEN READ IN

2,00
150,00
s816,00
30024,00
138208,00
275614,00
2288%5,P0
895344 ,080
112228,00
961047,00
1160460 ,00
13698%4,00
",00

T

0,00
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UTAN LAKE =aJULY 1970«JULY 1973aMIN SPRS ADQED
enaBESIN THE SIMULATIONe=w

*0e INITIAL CONCENTRATIONS

BAY 108
MAIN LK 1 922,00
PROVO B 2 892,00
GOSHEN 8 3 1a%M,00Q

bAY NO, STAGE

MALIN LK 1 4488,58
PROVO 8 2 Aaase,Se
GOSHEN B 3 42380,%8

TOTAL LAKE 8a488,58

araTROUBLE=eFLOWRATE
aeaTRUUBLEe=FLUNRATE
tas TRUUBLE«aVF OWRATE
AnaTRQUALE~eFLOARATE
28aTRUUBLEweFLOWRATE
200 TRUUBLE=wFLOWRATE
22 TROUBLE==FLOWARATE
*aaTROUBLE==FLONRATE
2asTROUBLE«=FLOWRATE
a2 TROUBLE==FLORRATE

NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT

ttn THE INTEKMIXING

wes THE INTERMIXING

NA
169,00
19,00
180,00

AKEA
800657,3

6422,2
25987,1

93067,2

FOUND IN
FOUND IN
FOUND IN
FQUND IN
FOUND 1IN
FOUND IN
FOUND IN
FOUND IN
FOUND 1IN
FOUND IN

FRACTION

FRACTION

CA MG K cL
so,08 59,00 an,ee 180,00
62,00 43,00 10,m0 83,00
$5,00 35,00 24,00 300,00

VOLUME
595789,0

21771,5
209400,7

8249614 ,1

FLOW=QUALITY TABLE==-TRIBe S4
FLOW=QUALITY TABLE==TKIB® 54
FLOW=WUALITY TABLE==TRIB= 35
FLOW«QUALITY TABLE~<«TRIBs 55
FLOWeQUALITY TABLEe=TKIB® 56
FLOW=QUALITY TABLE=«TRIB® 56
FLOW=GUALITY TAbLE==TH]IBs 37
FLOW=QUALITY TABLE-=TRIN= 57
FLOW=QUALITY TABLEe-THIBE: 58
FLOW=QUALLITY VABLE==THIB® 58 Q

OPRLODOODO
ER R EEYX EREYE]
s @ v s 0o 0 a0 e
LN IR BN BN BN BN BE BN BN )

FOR BAY 2 18 9,0#u5 FOR TIME PERIOD

FOR BAY 3 13 @,150 FOR TIME PER]OD

HCO3
230,90
182,90
192,0

308

f 196,00

L] 150,00

[ ] 265,00

FLOWs 8,43
FLOW» 8,13
FLOWe 11,26
FLOWa 11,26
FLOWs 11,26
FLQWs 11.26
FLOWe 4,20
FLONWa 4,20
FLOwWs a,2¢
FLOwWse d,20

NO3

0,23
13
2,20

POa
1,96
1,00
2,23

2,00
8,00
2,00

0,08
2,20
0.0
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UTAN LAKE ==JUtLY 1970=JULY 1973-eMIN 8PRS ADDED
200 SUMMARY INFORMATION POR TIME PERIOD 1 =e MONTHS
ene PERJOD FLONS AND INTERPLOWS

Ay PRECIP EVAP SUM TRIS vOL BEFORE INTERPLOW FINAL
NAME NO, ACeFT AC~FY INFLOW AC»FT INTERFLOW VOL ACeFT STAGE AREA
MAIN L& { 3902, 35622, w2708, $36739, 15694, 44A7,87 5993,
pPROVD ¥ 2 ase, srre, 7474, 25934, 8763, 4a87,87 S920,
GOSHEN B 3 2879, 19262, soe, 197918, 6930, aa87,87 2%221%,
TOTAL SYSTEM 7334, 346353, «i9430, LAKE 4487 ,87 91877,
see WATER QUALLITY AT THE END OF THE PERIOD
BAY 108 NA Ca MG X cL HCO3 808
MALIN LK 1 02,19 190,39 $4,64 S7,.7¢ 21,34 199,20 283,59 205,17
PROVQ O H 661,02 10,92 72,74 46,02 11,28 80,61 238,16 138,03
GOSHEN 8 3 1092,27 18%,22 57,00 S8,28 24,8% 300,37 208,62 269,13
neaTIME PERIOO 2 MAS BEGUN
s e TROUBLE==FLOWRATE NOT POUND IN FLOWNaQUALLITY TABLE«=TRIB® %4 Q,F 2 9 FLOHW®= 8,13
40 e TROUBLE==FLOWRATE NOT POUND IN FLOWQUALLITY TABLE~-TRIBs 84 0,F,n 10 FLOWs 8,13
seeTROUBLE»=FLONRATE NOT FOUND IN FLOWGUUALITY TABLE=~THISs 8% @,F,s 9 FLOWe 11.26
2o TROUBLEmeFLOWRATE NOT FOUND IN FLOWeQUALLITY TABLE==TRIBE 55 Q,F.% 10 FLONS 11,26
#a e TROUBLE=eFLUNRATE NOT FOUND IN FLOWQUALITY TARLE«=TRIBs 54 Q,Fe® 9 FLOWE 11,26
sae THE INTERMIXING FRACTION FQR BAY 2 1S ©,00% FOR TIME PERIOD 2
ane THE INTERMIXING FRACTION FOR BAY 3 18 a,152 FOR TIME PERIOD 2

VOLUME

5328a3,
17114,

199388,

762207,

NO3 PO&

0,39 1,86
g,72 148
C,24 0,30
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UTAM LAKE eaJULY 1970=JULY 1973==MIN BSPRS ADDED
aeaIUMMARY INFORMATION FOR TIME PERIOD 2 o=s MONTHS
#an PERJIOD FLOWS AND INTERFLOWS

BAY PRECIP EVAP SUM TRIB YOL BEFORE INTERFLOW

NAME NO, ACeFT ACeFT INFLOW AC=FT INTERFLOMW VOU ACeFTY
MAIN LK 1 3894, 38144, «33520, 484679, -16159%,
PROVO & e 612, 3768, 7829, 21344, 9232,
GOSHEN B 3 157¢, 16051, see, 176613, 6923,
TOTAL 8varteEnm 608}, 57962, =23191, LAKE

enn WATER QUALITY AT THE ENO OF THE PERIOD

BAY 108 NA CA MG K cL

A
MAIN LK 1 1837,33 162,63 60,16 61,19 22,95 220,17
PROVO B H 734,18 73,12 83,09 46,63 12,17 81,36
GOIHEN B 3 1199,72 194,88 62,10 62,71 26,26 308,96

aeaTIME PERIOD 3 MAS BEGUN
aae THE INTERMIXING FRACTION FOR BAY 2 IS 0,¢@5 FOR TIME PERIOOD
ate THE INTERMIXING FRACTION FOR 8AY 3 IS 0,150 FOR TIME PERJOD

Fi
STAGE
4484,99
44386,99
9a86,99

A486,99

HCO3
262,M2
302,89
231,54

3
3

N AL
AREA
59206,

5t184,
24496,

886886,

304
222,61
164,95
279,94

YoLUME

5004835,
12612,

169689,

683135,

NO3

0,58
1,33
P31

P04

1,88
1,96
0,75
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UTAM LAKE eoJULY 1970«JULY 1973==MIN SPRS ADOED
*eaSUMMARY INFORMATION FOR TINE PERIOCD 3 (L]
ese PERIOD FPLOWS AND INTERFLOWS

BAY PRECIP EvaP SuM TRIN VO, GEFORE
NAME NO, AC-PY ACeFT INPLOW ACSFY INTERFLOW
MAIN LK i 16899, 2T224, v10438, Ataory,
PROVO B 2 1093, 2384, 83480, 19701,
GOSHEN B 3 L IAL Y 112648, Soe, 162721,
TOTAL SYSTEM 15787, apaTY, »13%8,

mean WATER QUALITY AT THE END OF TME PERIOD

BAY 708 NA Ca MG X
MAIN LK 1 1069,11 167,34 683,77 62,20 23,%2
PROVO 8 2 T21,61 646,67 83,12 841,84 11,45
GOSHEN B 3 1199,80 198,58 80,69 64,97 26,84

seesTIME PERIOD & MAS BEGUN

eae THE INTERMIXING FRACTION FOR BAY 2 13 0,¢05 FOR YIME PERIOD

MONTHS

INTERFLOW
YOL AC-FT
«8920,
aehs,
298,

LAKE

cL

229,27
12,61

388,87

F1I
STAGE
4488,69
4486,069
a486,89

8406,69

HCO3

273,68
328,40
287,17

ot THE JNTENMIXING FRACTION POR BAY 3 18 9,1%0 FOR TIME PERIOD &

N AL
AREA
50953,

4930,
26245,

304
229,14
153,60
282,28

vOLuME

482991,
11036,

162449,

636493,

ND3

0,78
3,67
0,39
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UTAM LAKE =oJULY 19T70«JULY 1973«=MIN SPRS ADDED
a2 aSUMMARY INFORMATION FOR TIME PERIOO & Ll
ane PERIOD PLOWS ANC INTERFLOWS

BAY PRECIP  EVAP  SUM TRIB  VOL BEFORE
NAME NQ, AC-FT ACeFT INFLOW ACoFT INTERFLOW
MAIN Ln 1 8798, 16157, 19322, 491952,
PROVO B 2 812, 1351, arra, 19071,
GOSMEN 8 3 3252, 68435, 500, 159573,
TOTAL SYSTEM 9658, 24152, 28596,

ate WATER QUALITY AT THE END OF TNE PERIUD

BAY 708 NA Ca L] K

MATN LK i 1871,04 166,59 66,24 61,51 23,36

PROVD @ 2 691,23 59,82 33,82 37,02 10,33
3

GOSNEN B 1188,80 196,22 65,01 65,35 26,62

easTIME PERIOD 5 WAS BEGUN

MONTHS

INTERFLOW

VOl AC=FT
.Qla,
72048,
6717,

LAKE

CL
232,33
62,99
299,58

F 1
STAGE
6486,8%
aans,89
6086 ,8%

6286,8%

HCO3

208,006
333,43
237,75

sen THE INTERMIXING FRACTION FOR BaY 2 I3 0,002 FOR TIME PERICO 8

wen THE INTERMIXING PRACTION FOR BAY 3 18 @Q,100 FOR TIME PERIOD S

N AL
AREA
59087,

5065,
2a378,

88529,

s04a
228,58
164,048
276,24

VOLUME

4924306,
11870,

166289,

670595,

NO3

p,90
1468
9,09
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UTAN LAKE «oJULY §1970oJULY $973weMIN SPRS ADDED
enaJUMMARY INFORMATION POR TIME PERIOD 5 o
ene PERIOD PLOWS AND INTERFLONWS

BAY PRECIP  EVAP  SUM TRIB  VOL BEFORE
NAME NO, ACeFT  ACePT INFLOW ACFYT INTERFLOW
MAIN LK 1 13783, a13a, 38058, 338723,
PROVO B 2 1a22, 154, 9349, 22247,
GOSHEN B 3 s27%, 1706, see, 171358,
TOTAL SYaTEM 19488, 6199, a8%07,

ean WATER QUALITY AT THE END OF THE PERIOOD

BAY 1038 NA CA MG X
MAIN LK 1 feg2, 78 136,04 63,26 57,50 21,08
PROVQ B 2 bUP, 048 49,08 77,87 30,79 8,56
GOSHEN 8 3 113486 185,80 64,32 62,55 25,28

senTINE PERIOD 6 MAS BEGUN

MONTHS

INTERFLOW

VOL ACef?
1918,
6763,

=11681,

LAKE

tL

216,99
51,81

280,13

FINAL
aTAGE AREA
4887,5% 89672,
4a87,5% 5684,

4407,59 24939,
4487,%3 90289,

neos 204
271,43 214,63
308,70 123,11
258,16 259,66

son THE INTERMIXING FRACYION FOR OAY 2 I3 0,002 FOR VIME PERIOD &
ans THE INTERMIXING FRACTION POR 8AY 3 1S 0,188 POR YIME PERICD &

VOLUME

533884,
15524,

183039,

732367,

NO3

0,99
1458
0,56

POA

1,56
1,57
1,19



581

UTAH LAKE eeJULY 1978=JULY 1973««MIN SPR3 ADDED

eaaSUMMARY INFORMATION FOR TIME PERIOD

een PERIOD FLOWS AND INTERFLOWS

Ay PRECIP EVaP SuM TRI1B vo
NAME NO, ACwF? ACeFT INFLOW ACeFT I
MAIN LK ) 6959, 4175, 33589,
PROVO o 2 182, 3496, 9036,
GOSHEN B 3 41490, 1746, Sva,
TOTAL SYSTEM 12484, 6317, 43128,

sea WATER QUALITY AT THE END OF THE PERIOD
BAY T0Ss N Ca MG
MAIN (X { 949,22 147,91 64,83 54,43
PROVO 8 2 575,18 46,43 79,22 28,89
GOSHEN B 3 1094,98 178,03 63,43 60,42

weeTIME PERIOD 7 MAS BEGUN

[y o MONTHS

L BEFORE  INTERFLOW
NTERFLOW  VOL AC=FT
s70177, 3603,
24946, 6392,
186533, 99985,
LAKE

20,61 206,65
8,00 a1,98
24,2} 265,87

FINAL
STAGE AREA
aans, 102 60135,
4a8s,10 6101,

4488,10 2%aar,

as88,18 91723,

HCO3 304
265,89 243,99
301,72 116,38
252,62 247,37

a#s THE INTERMIXING FRACTION FOR BAY 2 IS @,002 FOR TIME PERJOD 7

ane THE INTERMIXING FRACTION FOR BAY 3 18

9,10 FOR TIME PER]IOD

7

VOLUME

sesS7a,
185%4,

198529,

T7816%6,

NO3

1,08
1454
2,63

POa

{443
1451
1,18



981

UTAN LAKE eeJULY 1970=JULY £973=<MIN SPRO ADOED

soaSUMMARY INFORMATION POR TIME PERIOD
ten PERIOD FLOWS AND INTERFLOWS

7 s

BAY PRECIP EVAP Sum TR18 vOL BEFORE

NANE NO, AC=FY  AC=FT INFLOW ACefT I
MAIN 4K 3858, 4199, 24817,
PROVO 4 2 323, a22, 8947,
GOSHEN 8 3 1929, 1739, an3s,

TOTAL SvateEm 6113, 6380, 35802,

aee WATER QUALITY AY THE END OF THE PERIOD

BAY 703 NA CA rG
MAIN LK 1 940,914 142,43 64,83 s2, 32
PROVO B 2 572,00 45,49 135,64 28,36
GosntN & 3 1788,79 174,08 63,40 59,.%0

aooTINE PERIOD 8 MAS BEGUN

NTERFLOW

591092,
2T404,

198736,

19,78
8,01
23,39

MONTMS

INTERFLOW

YOL ACs=PY
1576,
6324,
"900.

LAKE

cL
209,04
47,13
208,069

fF1
STAGE
4488,48
(ITT ]
4460,40

4a8s, a8

HCO3
263,22
Jus,96
235,19

aee THE INTERMIXING FRACTION FOR BAY 2 18 9,002 FOR TIME PERIOD &

sae THE INTERMIXING PRACTION FOR BAY 3 IS 0,102 POR TIME PERIOD &

N AL
AREA
60549,

0383,
29812,

92774,

804
196,63
115,43
243,37

voLume

889314,
21080,

206636,

aq1r230,

NO3

1,16
1,%¢
0,70

P04

1,34
1.32
1.19



81

UTAN LAKE ==JULY 1972=JULY 1{973~=«MIN SPRS ADOED
«naSUMMARY INFORMATION FOR TIME PERIOD @ o

ses PERIOD FLOWS AND INTERFLOWS

BAY PRECTP  EVAP  SUM TRIB  vOL BEFDRE
NAME NO, ACeFT ACeFT INFLOW ACaFT INTERFLOMW
MAIN LN ] 7162, 186, 18551, 610841,
PROVD 8 2 1138, 439, 8287, 30066,
GOSMEN 8 3 3599, 1789, 1731, 2191717,
TOTAL SYSTEM 11899, ba1a, 26369,

ate WATER QUALITY AT TME END OF THE PERIOD

BAY T0S NA Ca MG K
MAIN LK 1 914,87 137,71 64,46 59,40 19,02
PROVO 8 2 556,60 43,79 12,56 27,40 7.82
GOSHEN B 3 1879,54 170,32 62,99 58,06 22,03

anaTINE PERIOD 9 MAS BEGUN

MONTHS

INTERFLOW

VOL ACeFY
=504,
6581,
*b077,

LAKE

L
194,36
34,49
259,95

F1l
STaGe
na88,83
44R8,83
4488 ,83

2368,83

HCO3
259,914
297,39
254,98

ase THE INTERMIXING FRACTION FOR BAY 2 IS e@,0r2 FOR TIME.PERIOO 9

a#n THE INTERMIXING FRACTION FOR BAY 3 IS 2,100 POR TIME PERIOD

9

N AL
AREA
62925,

6593,
26278,

93794,

304
190,04
111,73
237,08

VOLUME

611345,
23485,

218255,

851984,

NO3

1,20
1,53
0,79

P04

1,26
1,47
1,18



88l

UTAR LAKE soJULY 1978+JULY {973~«MIN SPRS ADDED

20aBUMNARY INFORMATION POR TIME PERIOD 9 o= MONTNS
een PERJOD FLOWS AND INTENFLOWS
BAY PRECIP Evapr SuM TRIB VoL BEFORE INTERFLOM F I NAL
NAME NO, AC=FTY AC=FT INFLOW ACoFT INTERFLOW YOL ACePT §TAGE AREA VOLUME
MAIN LK 1] 1323, 42063, 12%44, 621148, «2560, .4889,04 61138, 623109,
PROVO 8 2 308, as1, 8982, 32313, Tabh, &489,048 6729, 24840,
¢osheEn 8 3 11060, 1839, 1220, 216796, =4906, 8489,08 26503, 221702,
TOTAL SYSTEM 2990, 6503, 22744, LAKE 8589,08 94374, ar03%7,

ase WATER QUALITY AT THE ENO OF THE PERIOD

BAY  TDS NA ca MG X L HCO3 30s NO3 Poa
MAIN LK L 920,05 134,69 68,72 49,16 18,33 191,01 259,94 185,03 1e28 1,20
PROVO 8 2 954,22 43,38 72,38 21,38 8,00 45,30 299,95 109,70 1,54 1,47
GOSHEN 8 3 1089,80 167,86 63,19  ST,20 22,37 233,99  2%6,98 232,68 6,02 1,18

*eaTINE PERIOOD 10 MAS BEGUN
ase THE INTERMIXING FRACTION FOR DAY 2 I8 9,005 FOR TIME PERICD to
see THE INTERMIXING FRACTION FOR BAY 3 IS @,150 FOR TIME PERIOD je



681

UTAH LAKE ==JULY $970=JULY 1973==MIN bvns ADDED

ane3UNMARY INFORMATION FOR TIME PERIOD 10
nen PERIOO FLOWS AND INTERFLOWS

. BAY PRECIP EVAP
NAME NO, ACeF?Y AC=FT INFLOW ACeFY
MAIN LK 1 9676, 19227,
PROVO B 2 121, 1676,
GOSHEN B 3 5674, b60t,

Sum TRIB

23R69,
9742,

TOTAL SYSTEM 16563, 23509,

34470,

ens WATER QUALITY AT THE END OF THE PERIOD

BaY 108 NA
MAIN LK 1 8s8,00 131,83
PROVO B 4 $48,58 2,914
3

GOSHMEN B 1238,74 162,09

*saTIME PEATOO 311 HAS BEGUN

CA
65,26
12,77
63,71

VOL BEFORE
INTERFLOW
6a2027,
34123,
221634,
MG K
48,10 18,05
27,32 8,22
53,70 23.64

MONTHS

INTERFLUNW

VOL ACeFT
567,
7322,
~7889,

L AKE

cL
108,09
45,67
246,006

FI
STAGE
489,33
a5389,33
4489,33

2a89,33

HCO3
260,98
3p2,41
258,79

wee THE INTERMIXING FRACTION FOR BAY 2 18 0,005 FOR TIME PERIOD 11t

wae THE INTERMIXING FRACTION FOR BAY 3 I8 0,150 FOR TIME PERIOD 1.

N AL
AREA
61843,

6924,
26833,

9s2e0,

804
182,25
187,64
224,39

VOLUME

644499,
26801,

229323,

A9T784,

NO3 PO4

1.3 1.15%
1,37 1,59
0,9 1,18



061l

UTAM LAKE »eJULY §1970=JULY 1973=eMIN 3PRS ADDED

#ea3UNMARY INFORMATION FOR TINE PERIOD 11 we MONTHS
snn PERIOD FLONWS AND INTERFLOWS
Bay PRECIP EVAP SUM TRIN VoL BEFORE INTERPLONW FINAL
NaME  NO, AC»F?Y AC~FT INFLOW AC=FT [INTERFLOW YOL AC=FT STAGE AREA
HAIN LK 1 17194, 26000, 3696, 420946, «5749%, 4489,09 611289,
PROVO 8 E ] 529, 2930, 9042, 334334, 8263, aan9,0 6162,
GOSHEN B 3 1498, 11358, 838, 220%04, *2514, aad9,09 26560,
TOTAL SYSTEM 3814, 40289, 1397¢, LAKE 4489,09 94510,

aes WATER QUALITY AT THE END OF THE PERIQD

BAY 108 NA Ca

A
MAIN LK 1 915,18 134,99 88,48
PROVO 8 2 383,41 a3 84,20
QOSHEN B 3 1836,81 164,18 65,79

asaTINE PERIOD 12 HAS BEGUN
ath THE INTERMIXING FRACTION FOR Bay
ses THE INTERMIXING FRACTION FOR BAY

MG X L HCO3
49,22 18,86 193,43 278,20
29,67 9,05 47,93 319,58

6,70 21,92 248,36 271,08

2 18 e,02% POR TIME PERIOD 12
3 18 0,180 FOR TIME PERIOD 12

L] 1]
186,85
115,44
226,87

VOLUME

$20609%,
2517S,

223018,

eTa88s,

NO3

1,89
1,69
1,02

POA

1.1%
1,63
1.2l



L6l

UTAM LAKE =eoJULY 1970=JULY 1973=eMIN SPR3 ADOED
#aaSUMMARY INFORMATION FOR TIME PERIOD 12 hahd

ase PERIOD FLOWS AND INTERFLOWS

BAY PRECIP  EVAP  SUM TRI8  VOL BEFORE
NAME ND, AC~FT  AC=FT INFLOW AC=FT INTERFLOW
MAIN LK} 1631, 36%a6, =51, 591713,
PROVO B8 2 293, an39, 8018, 29418,
GOSHEN B 3 597, 15463, 570, 208322,
TOTAL SYSTEM 2521, Ssea?, as21,

sen WATER QUALITY AT TME END OF THE PERIOD

sAY 708 NA Ca
MAIN LK 1 958,38 149,484 72,89
PROVO 8 2 660,048 59,436 89,09
GOSHEN B 3 1106,485 170,76 71,81

aneTINE PERIOD {3 HAS BEGUN
sae THE INTERMIXING FRACTION FOR BaAY

ane THE INTERMIXING FRACTION FOR BAY

13 K
51,19 19,21
32,71 10,29
59,22 22,82

213

MCNTHS

INTERFLOW
VOL AC-F?
-5702.
7497,
=1795,

LAKE

cL

202,14
54,34

256,77

FINAL
STAGE AREA
aass, ol YIYI N
488,41 sdao,
238861 26018,
448861 93143,
MCOS $04
289,33 194,82
357,91 129,60
290,67 235,30

©.003 FOR TIME PERIOD 13

318 0,150 FOR TIME PERIOD 13

VOLUME
597419,

21954,
212117,

829483,

NO3

1,33
1.96
1.17

P04

1.19
1,93
1,28



c6l

UTAN LAKE e=JULY $970=JULY 1973=eHIN 8PR
eesSUMMARY INFORMATION FOR TINE PERIOD
aes PERIOD FLOWS AND INTERFLOWS

YY, PRECIP EVAP  SUM TRIB VD
NAME NO, ACeFT  ACeFT INFLOW ACeFT 1

MAIN LK 152, a13em, «3@603,

PROVO &° 2 188, 4383, 1212,

GOSHEN 8 3 a1, 11787, son,

TOTAL BYSYEM 810, 63398, 22831,

see WATER QUALITY AT THE ENO OF THE PERIQO

BAY  TDS NA cA G
MAIN LK §  1041,87 132,86 19,27 35,28
PROVO 8 2 749,59 57,28 198,67 37,04
GOSHEN 8 3 1179,88 181,18 78,29 62,98

aasTIMNE PERIQD $4 MAS BEGUN

S ADDED
13 ow

. BEFORE
NTERFLOW
52%664,
25028,
193387,

X
20,9
11,81
24,23

MONTHS

INTERFLON
YOL ACery
»19984,
LLIE WY
7173,

LAKE

cL
221,12
61,67
270,97

r
STAGE
TTYRY)
087,48
2487,48

2487,68

HCO3
314,6%
Aga, 00
316,16

see THE INTERMIXING FRACTION FON BAY 2 IS 0,008 POR TIME PERIOD 14

#as THE INTERMIXING FRACTION FOR BAY 3 13 ©,1%0 FOR TIME PERIOD i

N AL
AREA
se783,

5766,
25069,

92618,

804
211,54
147,08
245,88

YOLUME

Sa1647,
16217,

1006219,

Taa079,

P04

1,29
2,31
1.37



€6l

UTAM LAKE waJULY 1970=JULY 1973e=MIN SPRS ADDED

eaaQUMMARY INFORMATION FOR TIME PERIOD 14
nes PERJOD FLUWS AND INTERFLOWY

aAY PRECIP  EVAP

NAME NO, AC=FT AC=FT INFLOW ACeFT
MAIN LK 1 3337, 354896,
PROVO B 2 298, 3ass,
GOSHEN 8 3 1587,  15a3s,

TOTAL SYSTEM S221, %8349,

ses WATER GUALITY AT THE END OF THE PEKIOD

BaAyY T08 NA
MAIN LK 1 1117,32 163,99
PROYOD & 2 812,29 62,88
GOSHEN B 3 1247,66 19¢,7%

#eaTIME PERJOD 1S HAS BEGUN

aee THE INTERMIXING FRACTION FOR BAY

aena THE INTERMIXING FRACTION FOR BAY

Sum TRIB  vOL BEFONE
INTERFLOW
-34231, aran9y,
7983, 21039,
173266,
=25748,
CA MG K
85,34 58,89 22.43
110,62 39,68 12,35
84,0} 66,38 25,53
218

MONTHS

INTERFLOW
VOL ACeF?
={bb06,
9251,
7354,

LAKE

CL
238,04
65,91
284,09

F1
STAGE
4486,84
a386,84
4486,88

aa86,849

HCO3
338,38
433,35
340,15

@,00% FOR TIME PERIOD 1S
318 0,159 FOR TIME PERIOD 15

N AL
AREA

59@74,
SoS1,
24365,

88490,

304
224,30
162,09
261,22

VOLUME

491503,
117488,

165942,

659203,

NO3

1,96
2,60
1,52

POa

1,39
2,064
1,46



143"

UTAM LAKE eoJULY 19702JULY 1973==NIN SPRS ADDED
20 aJUNNARY INPORMATION POR TIME PERIOD 15 ')
eas PERIOD FLOWS AND INTERFLOWS

BAY PRECIP EVAP SuM TR18 vOL BEFORE
NAME NO, ACeFY ACoFT INFLOW ACoFT INTERFLOW
NAIN LK 3 3393, 20028, 14203, qe0000,
PROVO 8 F 4 488, 1713, 78713, 18436,
GOSHEN & 3 19a8, 8260, 500, 16p100,
TOTAL SYBYEM 3832, Jeons, 5892,

wee WATER QUALITY AT THE END OF THE PERIOD

gAY 108 NA CA ] X

NAIN LK 1 1150,10 168,3% 88,62 60,31 23,0
PROVO 8 2 763,70 61,04 308,26 37,77 11,34
GOSHEN B 3 1274,09 194,02 87,74 67,58 29,99

weaTINE PERIOO 16 MAS BEGUN

MONTNS

INTERFLOW
VOL ACeFY
~10788,
sa27,
2339,

LAKE

CL
2, M
64,29
287,98

FINAL
$YAGE AREA
4886,%0 58789,
4486,%0 41764,

4486,50 24082,
asse,90 8763s,

HCO3 808
3%1,28 232,48
413,% 160,22
352,95 264,99

nee THE INYERMIXING FRACTION FOR BAY 2 I8 2,003 FOR TIME PERIOD io

ade THE INTERMIXING FRACTION FOR BAY 3 18 0,150 FOR TIME PERIOD g6

VOLUME

arystt,
10010,

157704,

639182,

NO3

2,13
2,49
1,67

PO4

1,43
2458
1,30



G61

UTAM LAKE eoJULY 1970=JULY 1973«=MIN 3PRS ADDED
#oaJUMMARY INFORMATION FOR TIME PERIOD 16 en  MONTHS
soe PERIOD FLOWS AND INTERFLOWS

fAY PRECIP EVAP  SUM THIB  VOL BEFORE  INTERFLOW FINAL
NAME NO, AC=FT  AC~FT INFLOW AC~FT INTERFLOW  VOL AC-FT STAGE AREA voLume
MAIN LK} 5119, 7444, 28806, a98512, 1168, aal6,93 89156, a973aa,
PROVO 8 2 150, 6u3, 9374, 19528, 7228, 4484,93 5138, 12304,
GOSHEN B 3 3rst, 3049, 1822, 159885, -8392, 486,93 24047, 168277,
TOTAL SYSTEM 10288, 11098, 39599, LAKE aase,93 a8738, 877925,

axe WATER QUALITY AT THE END OF THE PERIOD

BAY ms NA Ca MG L cL HCO3 Soa NO Y 4 L]
MAIN LK 1 1115,86 161,96 87,70 58,21 22.21 235,79 34s,32 224,17 2,16 £437
PROVO B H 6n3, 48 52,11 96,65 32,91 9,47 54,58 358.53 140,96 2,10 2,13
GOSHEN B 3 1247,98 188,31 87,10 65,52 2%,13 2R2,.22 350,65 257,72 1,76 1,40

saaTIME PEJICD 17 HAS BEGUN .
aea THE INTERMIXING FRACTION FOR BAY 2 IS 0,002 FOR TIME PERIOD 17

ase THE INTERMIXING FRACTION FOR BAY 3 1S 0,10¢ FOR TIME PERIOD 17

’



961

UTAN LAKE =eJULY 1973=JULY {973=«MIN 3PRS ADDED

aeaSUMMARY INFORMATION FOR TIME PERIQOD 17
eee PERIOD FLOWS AND INTERFLONS

PRECIP

AC»F?Y

6209,
106,
819,

saY

NAME NO,
MAIN LK 8
PROVO 8 2
GOSHEN 8 3

TOTAL SYSYEM

Tr29,

EVAP

SuM THin

vo

AC=FT INFLOW ACeF? I

044,
3st,
te70,

31822,
9089,
2982,

sdel,

49204,

ees WATER QUALLITY AT THE END OF THE PER10D

BAY
MAIN LK ]
PROVO ® 2
QOSHEN 8

108
106%,72
28,30
1248,73

NA
153,49
47,60
186,95

steTIME PERIOD $8 MAS BEGUN

eea THE INTERMIXING FRACTION FOR BAY

cA
85,40
89,69
86,62

NG

58,27
29,09
54,09

L BEFORE
NTERFLOW
337139,
217139,
170003,

MONTHS

INTERFLOW

VOL ACeF?
5648,
0421,

12089,

LAaxe

CL
223,94
49,00
285,98

F1
STAGE
AR87,34
4587,51
a487,%51

4487,51

neo3

338,16
330,62
350,58

2 1% e,002 FOR TINE PERIOD i8

efe THE INTERMIXING PRACYION FOR BAY 3 I3 @,100 FOR TIME PERJOD 18

N AL
AREA
59439,

se21,
2892e,

90186,

s08
212,81)
129,31
256,38

vOLUME

$31447,
13310,

182092,

128877,

ND3

2010
1,89
1,84

(4°L)
{.28
1,42



L6l

UTAH LAKE =oJULY 1972aJULY 1973-=MIN 8PRS ADDED

eaaSUMMARY INFORMATION FOR TIME PERIQD 18 oo

weae PERIOD FLOWS AND INTERFLOWS
BAY PRECIP EVAP

SUM TRIB

vo

NAME NO, ACaFT AC=FT INFLOW AC=FT 1

MAIN LK g 8147, aura,
provo 8 2 1119, 384,
GOSHWEN B 3 11a2, 1703,

33896,
8m92,
2283,

TOTAL SYSTEM 10399, 6160,

ag2ry,

wan WATER QUALITY AT THE END OF THE PERIOD

BAY 708 NA

MAIN LK 1 1920,114 185,91

PROVO B e 584,78 44,03
3

GOSHEN B 1231,38 182,40

wseTIME PERIQOD 19 MAS BEGUN

wee TME INTERMIXING FRACTION FOR BAY

CA
83,01
81,52
85,81

MG
52,61
27,86
63,01

L BEFORE
NTERFILOW
$69336,
24135,
183815,

19,92
Tet?
23,90

MONTHS

INTERFLOW

VOL ACeFT?
S616,
5085,

-115@1,

LAKE

cL
213,%4
43,83
2R4,97

FINAL
STAGE AREA
4a08,06 s0107,
4488,26 6ery,

4388,06 25396,

ag8s,0b 91574,

HCO3 $04a
126,49  202,5%
310,66 119,085
348,14 252,06

2 I3 9,002 POR TIME PERIOD 19

see THE INTERMIXING FRACTION FOR BAY 3 IS 0,100 FOR TIME PERIOD 19

VOLUME
563821,

18251,
195316,

rTIT387,

POa

1.2
1,74
1,37



861l

UTAN LAKE weJULY 1970«JULY 1973=eMIN SPRS ADDED
e aBUMMARY INFORMATION FPDR TIME PERIOD 19 »e
eaw PERIOD FLOWS AND INTERPLOWS

BAY PRECIP EVAP sum TR1B  VOL BEFORE
NAME NO, ACeFT ACoFT INFLOW ACeFT INTERFLOW
MAIN LK ) 1%0, 4106, 21925, 581792,
PROVO B8 2 a0, 419, 8164, 6037,
COSHEN B8 3 8s, 1738, 1814, 195179,
TOTAL 3Y3TEM s, 6233, 31600,

sen WATER QUALLITY AT THE END OF THE PERIOD

BAY T08 NA CA ne K
MALN LX ) 998,56 142,16 82,16 31,23 19,36
PROVO 8 2 380,32 43,75 19,10 27,76 756
GOSHEN B 3  1218,%3 179,02 85,03 61,98 23,46

neaTIME PERIOO 20 MAS BEGUN
ane THE INTERMIXING FRACTION FOR BaAY
aen THE INTERMIXING FRACTION FOR BAY

MONTHS

INTERPLOW

VOL ACsFY
1448,
5947,
’7‘1’.

LAKE

ct
288,008
43,83
282,13

rF1
STACE
8488,33
4488,33
8488,33

4588,33

HCO3
J2¢,47
312,18
Jav,2y

2 IS 9,002 FOR TIME PERIOD 20
3 19 0,100 POR TIME PERIOD 29

N.A L
AREA
se392,

6232,
25702,

92348,

304
197,34
116,56
200,79

YOLUNE

380342,
20070,

202599,

saseeT,

NO3 PO4
2,20 1,16
1,78 1,71
1,90 1,38



661

UTAN LAKE =<JULY {978~JULY 1973~=MIN SPR3I ADDED
#eeSUMMARY INFORMATION FOR TIME PERIOD 22 e

aen PERIOD PLOWS AND INTERFLOWS

nAY PRECIP EVAP  SUM THRIH  vOL BEFORE
NAME NO, ACeFT  ACmFT INFLOW ACeFT INTERFLOW
MAIN Lk | 101, ae2a, 17928, $9434b,
PROVO B 2 3, a7, 7591, 21278,
GOSHEN B 3§ 0, 1113, 2513, 203395,
TOTAL SYSTEM 132, 6154, 28032,

aea WATER QUALITY AT THE END OF THE PERIOD

BAY 103 NA Ca MG K
MAIN LK 1 981,81 139,23 88,43 58,29 14,89
PROVO B < 583,70 84,36 77,60 27,99 T.48
GOSHEN B 3 1216 ,44 178,11 85,26 61,23 23,07

seaTIME PERJOD 21 NAS BEGUN
epn TME INTERMIXING FRACTION FOR BAY
aee THE INTERMIXING FRACTION FOR BAY

MONTHS

INTERFLOW

VOL ACeFT
~189,
Sh82,
-5a53,

LAKE

cL
205,24
46,67
284,498

F1
STAGE
4388,56
4488,56
aass,s6

4a88,56

KCO3
317,15
318,86
340,82

2 18 ©,002 FOR TIME. PERIOD 21
318 2,100 FOR TIME PERIOD 21}

N AL
AREA
69636,

~a¢8,
25965,

934099,

804

193,17
116,97
247,13

VOLUME

994839,
21633,

208848,

825017,

NO3

2,22
1,77
1,94

POa

1,13
1,72
1.5



00¢

UTAH LAKE ==JULY 1970«JULY {973~=MIN SPRS ADOED
eaeSUNMARY INFORMATION FOR TIME PERICD 2% o
sae PERIOD FLOWS AND INTERFLOWS

MAY PRECIP EvaP SUM TR1B VoL BEroRE
NAME NO, AC=FT AC=FY INFLOW ACeFT INTERFLOW
MAIN LK { 101, ata2, 22191, 612683,
PROVO @ 2 2, 438, 9603, 32859,
GOSHEN 8 3 108, 1774, 1160, 200303,
TOTAL SYSTEM 209, 6333, 33034,

aee WATER QUALITY AT THE END OF THE PEN1OD

8AY 108 NA Ca 1] X
MAIN LK i 939,07 135,08 80,54 48,68 18,27
PROVD O 4 389,24 46,44 76,42 28,07 T.AT7
GOINEN & 3 1195,82 176,43 84,98 59,99 22,58

aeaTINE PERIOD 22 HAS BEGUN

MONTHS

INTERPL OW

VOL ACeFY
aim,
1315,
-DIZS.

LAKE

CL
199,78
88,51

rs
STAGE
8488,84
4a88,08
4088,83

nCO3

313,141
320,08
3aa,68

aee THE INTERMIXING FRACTION FOR BAY 2 I8 0,005 FOR TIME PERIDOD 22

see THE INTERMIXING FRACTION FOR BAY 3 18 @,150 POR TIMEZ PERIOD 22

N AL
AREA
60934,

6599,
26283,

93818,

308
187,75
117,22
242,33

VOLUME

611873,
23543,

216488,

451907,

NO3

2,23
179
$.98

1,28



102

UTAH LARE ««JULY 1972-JULY 1973==MIN SPRS ADOED
as«SUMMARY INFORMATION FOR TIME PERIOD 22 -

ese PERIOO FLOWS AND INTERFLOWS

RaY PRECIP Evap SUM TR1H VOl BEFORE
NAME NGO, ACaFT AC=FT INFLOW AC=-FT INTERFLOW
MAIN L% 1 5888, 21572, 17837, 6148928,
PRQVO @ 2 an3, 2336, 8953, 30963,
GOSHEN B 3 2474, 9306, 1109, 2187157,
TOTAL SYSTEM 9169, 35214, ere9e,

wen WATER QUALITY AT THE END OF THME PERIOD

BAY 108 NA cA MG X
MAIN LK 1 969,01 136,00 81,67 48,98 18,32
PROVO 8 2 #29,80 21,99 80,97 29,13 1,15
GOSHEN 8 3 119a,73 172,81 86,41 59,37 22,39

«naTIME PERIOD 23 HAS BEGUN

MONTHS

INTERFLOW

YOL #C-F7%
-32‘0
7187,
6823,

LAKE

tL

202,60
50,45

274,79

F I
STAGE
aa88,88
K388,88
4488,85

4488,08

HCO3
317,22
331,82
338,75

ses THE INTERMIXING FRACTION POR BAY 2 IS 0,025 FOR TIME PERIOD 23

san TNE INTERMIXING FRACTION FOR BAY 3 I3 9,150 FOR TIME PERIOOD 23

NOAL
AREA
60977,

6626,
26334,

93934,

804
189,293
121,82
239,81

VOLUME

614352,
23816,

217519,

855747,

NO3

2,30
1,86
2,08

POa

1,08
1,80
1.27



¢0¢

UTAN LAKE seJULY 1970-JULY 1973e=MIN 8PRS ADOED
eeaJUMMARY INFORMATION FOR YIME PERIOD 23 o
aen PERIOD FLOWS AND INTERFLONWS

BAY PRECIP EVAP  SUM TRID  VOL BEFORE
NAME MO, AC=FT  ACeFT INFLOW ACeFY INTERFLOW
MAIN LK} 2sa,  3200m, 9253, 573383,
provo B8 2 50, 3477, +929, 21317,
GOSHEN B 3 22, 13848, 592, 20837y,
TOTAL SYSTEW 326, 4929, »1734,

ase WATER QUALITY AT THE END OF YHE PEXIOOD

par Y08 NA tA MG X
MAIN LK §  1616,15 142,318 86,04  S1,03 19,18
PROVC 8 2 690,98  S4,42 93,77 32,93 8,86
GOSMEN 8 3 1232,02 178,27 91,13 81,5 23,16

«eaTINE PERIOD 24 HAS BEGUN

MONTHS

INTERFLOW
VOL AC=FT
'.302.
102,
1209,

LAKE

48
212,46
57,30
281,47

F 1
STAGE
4588,3%
8488,33
4488,3%

tase,ss

HCO3
333,
310,62
366,02

ene THE INTERMIXING FRACTION FOR BAY 2 IS ©,083 FOR TIME PERIOCO 26

aes THE INTERMIXING PRACTION FOR BAY 3 IS 9,150 FOR TIME PERICD 24

NaAL
AREA
boata,

b267,
2572,

92407,

80
198,07
181,13
206,72

VOLUME

581653,
20215,

2031713,

803243,

NO3S
2,48
2.13

PO4
1,13
1,32



€0¢

UTAM LAKE »oJULY 1970=JULY 1973esMIN SPRS ADOED
ae#SUMMARY INFORMATICON FOR TIME PERIOD 24 == MONTHS
asn PERIQD FLOWS AND INTERF|LOwWS

BAY PRECIP  EVAP  SUM YRIB  VYOL BEFORE  INTERFLOW F 1
NAME NO, AC=FT  AC=FT INFLOW AC-FT INTERFLOW  VOL AC-FT STAGE
MAIN LK 1 3274, 32409, 4275, 556792, -a022, 4688,01
PROVO B 2 359, 3382, T2e7, 20410, 6499, 08488,0)
GOSHMEN B8 3 1659, 13801, 599, 191523, -2068, 4488,01
TOTAL SYSTEMW 527y,  aYs72, 11982, LAXE 3488,01

san WATER QUALITY AT YHE END OF THE PERIOD

BAY 108 NA CA MG X CL HCO3
MAIN LK 1 143,98 184,73 89,70 32,18 19,34 217,02 346,05
PROVO 8 2 743,19 58,20 105,78 35,995 9,81 61,92 397,81

GOSHEN B 3 1265,48 182,41 95456 63,16 23,77 285,93 381,69

eoeTIME PERIQD 25 HMAS BEGUN
ans THE INTERMIXNING FRACTION FOR BAY 2 13 @,005 FOR TIME PERIOD 2%
aas THE INTERMIXING FRACTION FOR BAY 3 18 @,:5¢ FOR YIHE PERIOD 25

N AL
AREA
62856,

6p38,
253ae,

91434,

soa
202,73
157,47
251,92

VOLUME

So08t4d,
17949,

193991,

7127124,

NO3
2,57
2,36
2,02

PO4
‘.15
2,44
1,36



¥0¢

UTAM LAKE o=JULY (978<JULY {973==MIN SPRS ADDED
aaeJUMMARY INFORMATION FOR TIME PERIOD 25 e
ane PERIOD FLOWS AND INTERFLOWS

BAY PRECIP EVAP SyuM TRIW VOL BEFONE
NAME NO, AC-FT AC=FT INPLOW AC=FT INTERFLOW
MAIN L 1 a%a, 83113, =32038, aas0%a,
PROVO B ? 111, 434y, 5219, 18909,
GOSHEN B 3 a2, 18217, 490, 176696,
TOTAL SYSTEM 983, 63739, 26319,

ena WATEN GUALITY AY THME END OF THE PENIOD

BAY 1ns NA ca ] X
MAIN LK 1 11aa,16 15A,61 97,96 36,78 21,08
PROVO ® H 861,47 65,53 122,01 41,401 12,08
GOSHEN & 3 1333,9% 194,56 303,92 67,88 23,02
saaTINE PERIOD 26 HAS BEGUN
sea THE INTERMIXING PRACTYION FOR BAY 2 18

ase THE INTERMIXING FRACTION POR BAY 3 IS

MONTHS

INTERFLOMW
VOL AC=F?
=13794,
6384,
raer,

LAKE

CL
239,21
12,51
303,36

F1
STAGE
8486,98
4386,98
8486,98

aa8b,98

HCO3
377,54
a5a,73
413,08

Q,P%8 FOR TIME PERIOD 26
2,15¢ FOR TIME PERIOOD 26

N AL
AREA
59192,

S{T0,
20482,

. a8saa,

S04
221,51
177,30
268,09

VOLUME

499843,
12523,

169289,

681638,

NO3

3,26
2,92
2072

P04

1,36
311
1,47



G0¢

UTAH LAKE ==JULY 197Q0«JULY 1973==MIN SPRS AODDED
e aSUMMARY INFORMATION FOR TIME PERIOD 26 e
sae PERIOD FLOWS AND INTERFLOWS

BAY PRECIP  EVAP  SUM TRIB  VOL BEFORE
NAME NO, ACeFT AC=FT INFLOW ACSFT INTERFLOW
MAIN LK 1912, 34959, 34137, 2327214,
PROVQ B 2 327, 3053, 54049, 15247,
GOSHEN 8 3 24Bb, 14859, 500, 157737,
TCTAL SYSTEM ares, S2ary, -28228,

aee WATER QUALITY AT YHE END OF THME PERIOO

AY 708 NA Ca MG K
MAIN LK 1 12340,52 171,02 125,51 69,84 23,19
PROYVO B 2 904,79 68,03 128,17 43,79 13,77
GOSHEN & 3 1022,36 203,84 112,65 19,64 26,70

anaTIME PERIOD 27 HAS BEGUN
ssx THE INTERMIXING FRACTION FOR BAY 2 IS 0,005 FOR
#an THE INTERMIXING FRACTION FOR BAY 3 IS 0,150 FPUR

MONTHS

INTERFLOW 1

VOL AC=FT STAGE

18231, 0886,12
7118, 04B6,.12
9853, @486,12

LAKE Q486,12

cL HCO3
259,18 606,19
17,62 476,36
316,50 438,08

TIME PERIOD 27
TIME PERIOD 27

N AL
AREA
ssar2,

4585,
23167,

86684,

804
238,36
183,29
280,17

VOLUME

248952,
8030,

1430644,

605666,

NC3 PO4
3.59 1.57
3,28 3.5%
3,03 1,58



90¢

UTAM LAKE ==JULY 1970=JULY 1973e<MIN 3PRS ADDED
seaSUMMARY INFORMATION FOR TIME PERICOD 27 on  MONTHS
aee PERIOD FLOWS AND INTERFLONS

BAY PRECIP  EVAP  SUM THIB VDL SEFORE INTERPLOW FINAL
NAME NO, ACer?Y AC=FY INPLOW AC=FT INTERFLOW VOL ACeFT STAGE AREA VOLUME
MAIN LK 1 3507, 28299, 13270, 412890, *7871, 8aA3,59 38092, ag83e2,
PROVO & 2 2%, 2151, 472, 108715, 4680, 4an%,59 3797, 6215,
GOSHEN B 3 16as, 11903, Sve, 1393234, 2811, 448%5,%9 23280, 136513,
TOTAL 3YSTEM Sa2e, at9s2, LLLIL N LAKE 4485,%9 8%879, 861089,

ees NATER QUALITY AT THE END OF THE PER10D

Bay Tns NA Ca MG X 48 HCO3 s0a NO3 POQ
MAIN LK H 1297,99 179,5¢ 111,08 65,61 28,41 273,02 a26,78 249,56 4,13 1,76
PROVO B e 9¢6,43 69,04 127,48 45,09 14,89 80,07 882,72 178,19 3,53 3,91
GOSMEN B 3 1887 ,48 212,66 117,06 73,63 27,92 329,14 861,82 291,47 538 1,69

eeeTIME PERIOD 28 HAS BEGUN
«an THE INTERMIXING FRACTION FOR BAY 2 IS ©,005 FOR TIME PERIOD 28
sen THE INTERMIXING FRACTION FOR BAY 3 IS 0,150 POR TIME PERIOOD 28



L02

UTAH LAKE ooJULY 1978wJULY §973e=MIN SPRS ADDED
seaSUMMARY INFORMATION FOR TIME PERIOD 28 -
ste PERIOD FLOWS AND INTERFLOWS

BAY PHECIP  EVAP  SUM TRIB  VOL BEFORE
NAME NO, AC=FT  ACeFT INFLOW AC-FT INTERFLOW
MAIN LK § 13867, 12810, 266a0, 4as204,
PROVO B 2 12159, 826, 6087, 12691,
GOSMEN B 3 4964, 5061, 1eup, 137416,
TOTAL SYSYEM 20048, 18497, 33733,

ens WATER QUALITY AT THE END OF THE PERIOD
BAY T08 NA Ca MG K
MAIN LK 3 1245%,39 171,05 107,61 60,82 23,33
PROVO B 2 734,348 57,93 97,42 33,37 12,28
GOSHEN 8 3 1642,88 285,07 114,69 70,96 26,96

wenaTINE PERIOD 29 HAS BEGUN

MONTHS

INTERFLOMW
VOL AC-FT
3536,
5211,
8747,

LAXE

ct
260,36
65,88
316,59

F1l
STAGE
086,01
4384,01
64a8+6,01

8486,01

HCOS

ay3,04
190,25
451,23

ese THE INTERMIXING FRACTION FOR BAY 2 IS @.,002 FOR TIME PERIOQD 29

asa THE INTERMIXING FRACTION FOR BAY 3 IS @,180 FOR VIME PERIOD 29

N AL
AREA
58384,

4356,
23680,

86419,

S04
238,06
143,92
281,26

VOLUME

aag728,
T480,

146163,

5963714,

NO3

a,39
2,82
3,55

P04

1.78
3,13
1.70



802

UTAM LAKE =eJULY 1970eJULY 1973eeMIN IPRS ADDED

e aBUMMARY INFORMATION FOR TIME PERIND

seon PERICD FLONS AND INTERFLOWS

BAY PRECIP EVaAP SUM TR1B ve
NAME NO, ACef? AC=FY INFLOw ACefY 1
HAIN Lx* g 3696, 1414, 39121,
PROVO 8 2 asas, 195, s619,
GOSHMEN &8 3 2249, ST2, 1100,
TOTAL BY3TEM 6398, 2088, 45840,

ane WATER QUALLITY AT THE END OF THE PERIOD

BAY 7038 NA Ca MG
MAIN LK 1 1189,98 162,08 103,23 57,67
PROYO & 2 er9,07 34,069 88,16 32,19
GosSnEn 8 3 1393,28 197,15 111,26 68,10

seeTINE PERICD 30 WAS BEGUN

29 -m

L LEFORE
NTLRFLOW
asa13a,
13447,
148940,

22,88
11,10
25,89

MONTHS

INTERFLOW

VOL AC»FT
rezi,
Jeet,

={0822,

LAKE

cL
286,97
39,41
Jor,98

F1
STAGE
8486,%8
4480,38
4386,58

44806,58

nCco3
394,94
354,37
437,15

ens THE INTERMIXING FRACTION FOR BAY 2 13 0,082 fOR TIME PERIOD 30

ane THE INTERMIXNING FRACTION FOR BAY 3 138

P,102 FOR YIME PERIOD 30

N AL
AREA
58849,

4835,
241%1%,

61865.

804
R2%,43
138,82
270,51

VOLUME

a76314,
1¢ad6,

159762,

646522,

NO3

s
2,41
3,65

(4 L]
1,17
2468
1,69



60¢

UTAN LAKE «=JULY 1970<JULY 1973«=MIN SPRS ADOED
aaa8UMMARY INFORMATION FOR TIME PERIOD 30 on

sas PERIOOD FLOWS AND INTERFLOWS

BAY PRECIP  EVAP  SUM TRIB YOL BEFORE
NAME NO, AC=FT AC=FT INFLOW ACaFT INTERFLOW
MAIN LK { 2991, 1422, 43107, 524989,
PROVD B 2 322, 117, 4995, 15647,
GOSHNEN B8 3 1469, 583, 1200, 161847,
TOTAL SYSTEM ars2, 2122, 49302,

eve WATER QUALITY AT THME END OF THE PERIOD
Bay 1038 NA Ca MG L
MAIN LK 1 1138,15 154,87 99,58 55,12 21,07
PROYO B 2 h4%,63 53,51 81,49 .27 10,24
GOSHEN 8 3 1351,57 198,38 108,38 63,67 24,9

aeaTIME PERIOD 31 MAS BEGUN

MONTHS

INTERFLOW

VOL AC=FT
9877,
2127,

e12¢00,

LAKE

cL
236,49
51.77
299,14

F1
STAGE
ags7,17
a487,17
9487,17

Q487,17

HCO3
Jea, 12
342,13
425,26

sen THE INTERMIXING FRACTION FOR BAY 2 I3 @,002 FOR TIME PERIOD 3%

w4+ THE INTERMIYING FRACTION FOR BAY 3 18 0,100 FOR TIME PERIOD 3%

N AL
AREA
59351,

5331,
24640,

89322,

sSoa
215,21
127,93
261,41

YOLUME

St1112,
13520,

173851,

698483,

NO3

4,%4
2.37
376

P04

1,77
2.64
1468



oLe

UTAN LAKE =aJULY 1970eJULY {973eaMIN SPRS ADDED
aeaSUMMARY INFORMATION FOR TIME PERIOD 31 e
aee PERIOD FLOWS AND INYERFLOWS

BAY rRECIP EVAP SUM TRIB VoL PEFORE

NAME NO, ACeFT  ACeF?! INFLOW ACefT INTERFLOW
MAIN LK g asa?, 143a, 40096, ssar32,
PROVO 8 2 413, 129, e5ta, 18388,
COMEN B 3 2258, 598, 17¢0, 17712184,

TOTAL 3Y3TEM 7318, 2158, 866067,

sae WATER QUALITY AT THE END OF THE PERIOD

8AY 108 NA CA MG X
PAIN LK ] 1091,78 147,93 96,18 32,66 2r, 40
PROVO B 2 622,82 52,648 17,49 28,93 9,57
GOSMEN © 3 1312,13 185,08 105,08 63,27 24,290

seeTIME PERIOD 32 MAS BEGUN

MONTHS

INTERFLOW

VOL ACeFY
8914,
1773,

10689,

LAKE

cL
226,39
S6,57
e%2,2%

FINAL
3TAGE AREA
4387,71% 59842,
4387,7S S82s,

4487,79 25128,

203a7,79 90798,

HCO3 30s
365,75 2e5,44
334,44 120,06
412,45 233,16

sss THE INTERMIXING FRACTION FOR BAY 2 IS 0,202 FOR TIME PERIOD 32

aen THE INTERMIXING FRACTION FOR BAY 3 IS @,100 POR TIME PERIOD 32

VOLUME

54%8%6,
16585,

1879082,

150303,

NO3

8,50
2,34
3.83

PO4
1.79
2,58
1e067



|

UTAH LAKE ==JULY 1970=JULY 1973=-=MIN SPRS ADDED

*aaSUMMARY INFORMATION FOR TINE PERIOD 32

wes PERIOD FLOWS AND INTERFLOWS

RAY PRECIP EvaP UM TRIB

NAME NO, AC-FTY AC~FT INFLOw AC=FY I

MAIN LKt 5683, 1aae, 31960,
PROVO & 2 369, ta1, saas,
GOSMEN 8 3 1109, s07, 3600,
TOTAL SYSTEN 714, 2193, 8303,
aes WATER QUALITY AT THE END OF THME PENTOD
BAY 108 NA CA MG
MAIN LK 1 048,13 140,94 92,78 50,23
PROVD 8 2 611,53 52,41 75,21 28,29
GOSHMEN 8 3 1304,61 180,77  102,1@ 61,78

saaTIWE PERIQO0 33 HAS BEGUN
cas THE INTERMIXING FRACTION FOR BAY

sns THE INTERMIXING FRACTION FOR BAY

YOL BEFORE

NTERFLOW

532013,
21237,

192008,

19.11
9,28
23,27

MONTHS

INTERFLOW
VOL AC=FT
6670,
1717,
-8387,

LAKE

CL
216,28
56,19
296,65

FINAL
STAGE AREA
aa88,25 60306,
aa88,2% 6198,

AGA8, 2% 25609,

6u88,2s 92112,

HCO3 s$0a
351,67 195,74
331,12 115,60
423,36 251,3%

2 1% e,002 PFOR TIME PERIOD 33

318 0,100 FOR TIME PERIOD 33

VOLUME
575343,

19520,
20n392,

795254,

ND3

4,88
2,33
3,91

PQ4

1.82
2,59
160



ZlLe

UTAN LAKE «aJULY 1972aJULY 1973=«MIN SPRS ADDED
aeeJUMMARY INFORMATION FOR TIME FERIOD 33 =es  MONTHS

see PERIOO FLOWS AND INTERFLOWS

BAY PRECIP EVAP SUM TrIs vOL BEFORE INTERFLOW FINAL
NAME  NO, AC=FT AC=FT INFLOW ACFT INTERFLOW YOL ACeFT §TAGE AREA YOLUME
MALIN LK 1 5924, 1507, 23211, 6r2974a, 3480, 44A8,64 ear24, 599494,
PRUVO B 2 s09, 159, 5863, 25837, 3457, 4aBB,.68 6ahy, 22182,
GOsMEN B 3 2944, ban, t20a, 203896, ~7137, aags,na 26096, 211033,
TOTAL 3YSTEM 9481, 2302, 3npr4, LAKE a488,64 43240, s327e7,

ase WATER GQUALITY AT THE END OF THE PERIOD

nay 03 NA Ca MG L cL HCo3 sva NDS 41]
MAIN LK 1 1089,11 135,09 89,86 98,19 18,28 287,71 Jan,22 187,5% 4,83 1,79
PROVQ 8 2 999,99 91,35 12,85 27,467 8,97 5e¢,82 324,5% 113,86 2426 2,46
GUSHEN B 3 1253%,04 §173,90 99,14 59,41 22,38 245,53 392,17 201,52 3.98 1,65

enaTIME PERIOD 34 NAS BEGUN
eon THE INTERMIXING FRACTION FOR BAY 2 IS @,295 FOR TIME PERIOD 34
fen THE INTERMIXNING FRACTION FOR BAY 3 18 2,150 FOR TIME PERIOO 3a



€Le

UTAM LAKE eaJULY 1972=JULY 1973==«MIN SPRS AODED
asaSUMMARY INPORMATION FOR TIME PERIOD 34 [T}
ane PERIOD FLOWS AND INTERFLOWS

BAY PRECIP EVAP Sum TRIB YOL BEFORE
NAME  NO, ACeFT ACoFT INFLOW AC=FT INTERFLOW
MAIN LK 1 ST1e, 15275, 34995, 626930,
PROVO 8 ] 420, 1626, 5934, 26925,
GOSHEN B 3 a5s8, 6555, 100@, 219036,
TOTAL SYSTEM 17694, 23456, 41926,

ses WATER QUALITY AT THE END OF THE PERIOD

8AY TDS NA Ca MG K
MAIN LK 1 991,93 131,60 89,00 ar,2e 17,73
PROVO 8 H 628,32 33,62 15,77 28,99 9,34
GOSHEN b 3 1217,52 167,77 97,68 57,51 21,63

aeaTIME PERIOD 33 MHAS BEGUN

MONTNS

INTERFLOW

YOL AC~FTY
8629,
2654,
9283,

LAKE

L
203,04
37,29
274,17

F 1l
STAGE
6488,95
8488,93
8488,95

4486,9%

HCO3
336,86
358,85
383,87

wre THE INTERMIXING FRACTION FOR BAY 2 IS 9,005 FOR TIME PERIOD 35

een THE INTERMIXING FRACTION FOR BAY 3 IS 0,150 FOR TIME PERIOD 35

N AL
AREA
6104as,

YSI'H
26404,

94118,

S04
183,18
119,64
232,68

VOLUME

618301,
242351,

219319,

861871,

NO3

4,92
2,34
4,18

P04

1,81
2,32
1,69



1A%4

UTAN LAKE seJULY L972=JULY 1973«aMIN SPRS ADDED
aaeaSJMNARY INFORMATION FOR TIME PERIQD 3% L
eae PERIOD FLOWS AND INTERFLOWS

73 PRECIP  EVAP  SUM THIB  VvOL BEFORE
NAME NO, ACeFY ACoFT INFLOW ACoFYT INTERPLOW
MAIN LK ) as27, 3n968, 98798, 69n258,
PROVO B 2 694, 3383, 6177, 21139,
GOSHEN A 3 3519, 13399, 150, 212494,
TOTAL 3YSTEM 884y, allas, 103228,

are WATER GQUALITY AT THE END OF THE PERIOD

Ay 08 NA: CA MG L}
MAIN LXK 1 924,606 118,995 84,63 83,44 16,106
PROVE B 2 N9 ,00 6¥,16 82,91 32,46 10,49
GOSHEN B 3 118%,6¢ 161,34 97,88 35,082 20,97

saneTIME PERIOD 306 MAS BEGUN

MONTHS

INTERFLOW
VOL ACeFY
29191,
=222,
=27969,

LAKE

cL
184,06
67,12
261,47

Fl
STAGE
4389,6%
2489,6%
8489,65

4489,63

HCO3

316,38
363,11
378,69

aee THE INTERMIXING FRACTION FOR BAY 2 18 o@,805 FOR TIME PERIOO 36

ses THE INTERMIXING FRACTION FOR BAY 3 18 2,130 FOR TIME PERIOO 3¢

NAL
AREA
s178e,

7439,
27190,

96116,

804
167,82
132,41
223,9¢

VOLUME

661067,
289461,

238162,

9281914,

ND3

3,92
2,73
a,17

PO4

2,17
2.7
1,687



-l 4

UTAN LAKE e«JULY 1970sJULY 1973=«MIN SPRS ADDED
«42SUMMARY INFORMATION FOR TIME PERIOD 36 ~e
a4 PERIOD FLOWS AND INTERFLOWS

BAY PRECIP EvaP SuM TRIA VOL BEFOKE
NAME  NO, AC-FT AC=FT INFLOW AC=FT INTERFLOW
MAIN (X 1 3139, 34634, 11589, 641161,
PROVO B [ 2ra, ange, 5827, 31959,
GOSHEN B 3 279, 15240, 539, 2256169,
TOTAL SYSTEM 6131, 53883, 17951,

ses WATER QUALLIYY AT THE ENO OF THE PERIODD

BAY TO0S NA Ca MG K
MAIN LK 1 96R,19 121,90 88,16 44,70 16,61
PROVO 8 2 Tav,00 63,12 92,19% 38,99 11,81
GOSHEN B 3 121,92 162,37 190,22 56,43 21,19

*4aTINE PERIOD 37 MAS BEGUN

MONTHS

INTERFLOW

VOL AC=F1
=689,
4215%,
=3526,

LAXE

cL
189,21
71,82
261,66

F1
STAGE
6489,33
4489,33
44R9,33

4489,33

HCO3
328,862
391,26
387,19

N & |
AREA

614%0,
6928,
268489,

95214,

S04
112,068
143,40
225,23

VOLUME

6418%0,
26845,

229693,

A9n3%0,

NO3

6,61
2,99
3,30

P04

2,42
3.07
2,008
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1045026,
1240037,
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T2ass,
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)
20772,

285393,

23320,
21537,
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318484,

302594,

233498,
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*esTRIBUTARY FLOWS AND SALT WUANTITIES
SALYS== TONS TOTAL FOR THE SIMULATION

BAY
BAY 108 NA CaA MG K cL HCO3 804 NO3 PO4
TRIS, FLOW
ACert
1 258, 126, 17,53 19,68 3,26 3:16 4,21 78,89 23,.2% 2,379 2,154

PCY o.014 2,008 @,009 2.012 0,297 2,012 2,001 0,013 0,099 2,004 0,008

2 258, 110, 4,9 19,64 4,56 2,19 2,10 78,89 25,259 A,140 o,.,n28
PCT 9,014 e,007 7,002 f,012 2.096 1Py 14 2,008 0,013 7,009 8,201 2,20}

3 212, 121, 14,98 20,74 13,25 2,92 14,69 121,01 28,32 2,300 D127
PCT e,012 0,007 0,007 8,012 n,018 n.002 2,005 2,819 2,010 2,003 a,004

s TR 669, 40,61 181,39 28,39 9,30 30,82 304,16 98,85 1,780 0,041
PCT  0.04) n.0a1 9,022 P,061 2,039 0,035 2,012 2,P49 9,035 2,017 0.0}

] 515, 318, 18,002 42,00 25,38 1,26 12,60 199,48 29,40 0,304 0,4056
PCT @,020 2,919 R,007 2,025 ©,035 6,805 0,004 f,032 0,010 2,083 ¢v.002

6 2611, 2163, 104,86 283,98 93,51 2%,56 98,38 1327,A7  23%,92 8,578 2,393
PCYT 0,132 0,132 2,052 B 170 0,132 9,095 0,031 2,214 g,084 2,081 0,012

7 1909, 1327, 193,78 166,05 108,97 20,24 44,11 934,01 212,75 2,698 2,208
PCY 2,104 c,e87 @,052 2,120 0,151 0,076 n,e14 2,150 2,076 0,023 0,406

) 7399, 6637, 442,45 724,02 4p2,23  193,7R 331,88 3T7Q,91 724,82 31,67k 10,e5%
PCT @.40% 2,804 0,220 2,436 9,587 0,387 ¢.,100 2.6e7 9,258 0,299 2,385

9 438096, 27402, 1565,85 06263,38 2479,26 273,02 13P4,87 20551.73 S871,92 1%50,15!¢ 13,049
PCT 2,627 1,009 0,779 3,711 3,432 1,024 #.410 3,309 2,099 1417 0,396

1@ Si101, 3724, 117,85 623,98 194,11 29,12 $103,99 2391,7S 623,94 14,974 f,277
PCY 9,279 ”.228 8,059 24370 A,269 2,109 @,n33 ",385 P.222 A,141 2,208

11 a202, 3541, 542,53 394,85 137,06 45,69 890,89 1818,33 428,31 22,272 98,797
PCT Q3,230 0,216 0,270 . 8,237 8,190 0,171 0,280 0,292 n,1%2 8,210 2,996
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*«=CONTINVED

OAY
fay
FLOw
ACeF Y
2958,
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tie,
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14 3344,
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13 o089,

PcT 0,202

16 s,

PCT O,14)

17 b62s,
PCY 8,302

18 54795,

PCT 3,088

19 14,

rcY  o,0201

PET 4,384

21 A,
PCT 2,000

1] 106,
PCT o,27b

23 T
PCT 9,708

708

159,
2,897

1136,
2,009

2085,
o,129

21900,
0,128

2101,
0,128

S672,
0,343

NA

48,78
0,022

o7,34a
0,034

63,63
2,032

60,16

8,030

84,06
8,042

148,62
2,074

37191, 3268,05 871a,80 3812,738

3,083

i1,
”,001

6rs1y,
4,112

8,
0,000

86,
0,003

10,
0,008

1,626

0,%7
0,000

S226,66
2,001

4,52
e.002

3,51
n,ee2

CA MG
286,13 72,72
0,108 e,101
179,85 {049
P,108 2,148
aS,68 118,16
@,2a4 2,184
21,18 118,39
0,254 0,193
392,26 133,09
2,236 2,184
828,23 394,08
0,099 0,424
5,287 5,279
1,33 Y]
e,n01 0,001

925%,55 3373,%%

5,573 4,673
2,00 2,00
2,700 2,020
10,08 6,63
0,006 2,009
8,18 5,38
7,005 2,ue7

11,73
f,N80

14,28
2,042

13,63
0,054

15,08
9,05

10,91
2,039

43,21
Ny161

490,214
1,831

2.51
P,002

7,324

Q.70
0,000

,.0‘
2,MmM3

3,16
e,m2

cL

39,18
¥.012

29,98
2,009

54,54
9,017

60,10
f,049

84,006
7,026

162,04
0,034

8,912

2,188

2.00
@,0n00

3,03
o201

2,89

1960.20 6968,88 29944,42 20797,76 a028,A08

NCO3 304 NOS
839,29 231,73 4,47%
8,135 0,090 ©,0a2
674,49 169,04 2,598
0,109 0.000 a,025
1434,99 409,03 7,272
2,23% 2,188 2,069
1828,88 330,99 13,236
0,230 Po118 0,128
18%9,70 231,19 7,285
2,169 9,082 2,069
3240,90 1200,3S 25,207
9,522 2,849 0,238
2908,93 33588,.29 10076,49 204,253
5,409 3,588 {1,928
6,75 1,48 2,014
f,001 8,001 2,000
8,822 7.402 38,027
n,00 .00 2,000
2,M0D 2,000 2,000
S1,18 11,24 9,108
p,008 v,004 2,001
41,49 9,12 n,P88
0,007 0,203 [ %13

C,001

roa

o.112
0,023

.10
0,083

e,182
2,006

0,301
2,009

8,720
P22

59,914
1,817

0,003
£,000

16,222
2,311

A,000
2,000

0,024
0,001

A,029
2,001
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P04

Q.,238
0,021

0,410
9,012

296,544

8,993

27.366
0,832

¢v.283
v,003

82,729
2,909

49,732
1,508

0,913
2,028

1,024
0,031

10,993
2.153

100,000

w==CONTINVED
Bay
BAY mns NA CA NG X cL HCO3 308 NO3
TR1B, FLOW
ACeFT
24 3s2, 251, 11,81 43,28 20,66 20,66 7.38 162,358 19,68 2,354
PCT ¢,020 8,219 0,006 ) n,027 9,029 B.077 0,002 0,026 0,007 B.,003
23 1885, 1768, 92,23 174,21 92,23 41,50 69,17 1t114,40 199,82 2,049
PCT ©,103 n,188 2,046 n,109 2,128 R,19% 9,022 P79 0,071 ?,019
26 991n, 6897, 1078,38 727,88 283,m6 134,79 1%92,%5 a394,25 660,88 57,961
PCY ©,543 0,393 n,537 Pe438 2,392 2,503 23,499 2,708 8,235 n,547
27 S0340, 41049, 9I%09,77 3352,37 3I557,61 1299,97 12725,31 15461,94 14435,70 68,416
PCT 2,7% 2,508 4,732 2,018 4,925 6,855 3,99 2,490 5,138 2,668
28 1532, 1187, Sa,135 212,37 47,89 9,37 37,48 812,22 237,38 2,120
PCY @,e84 n,a72 8,027 2,128 ?,066 0,835 8,212 A.431 2.084 p,220
29 S3r267, 227506, B272.,93 41364,72 11038,59 2068,24 12409,42124094,16 35160,01 220,612
PCT 27,7%a 13,856 A,817 24,905 15,27% 7,725 3,497 19,983 12,513 2,082
48 223112, 136762, 12432,92 17406,09 7459,75 1243,29 17406,89 T4597,52 22379,26 128,329
PCY 12,207 8,332 6,187 10,480 10,328 4,644 5,466 12,013 7,965 1,173
a9 1120, 2101, S02,3t 97,42 148,41 19,18 429,25 898,07 593.64 1,861
PCT o,v6) 2,128 2,259 0,359 3,203 2.072 Be}3S 2,143 Vo211 9,214
k1 6277, 23934, S5638,39 116n,20 1322,29 87,82 5138,.53 6142,28 654,09 4,098
PCT 0,343 1,580 2,802 B,69° 1,838 2,325 1,607 0,989 24368 a,039
% 9949a, 124792, 22177,.39 11358,89 9063,.80 2271,78 17156,14 63582.41 24566,.97 129,816
PCT S.44a 7,595 11,038 6,839 12,548 8,486 “,388 10,238 8,743 1,225
33 «10523066, 18868%43,23082956,508112451,82 750862,87 28555,3a302594,044408826,30288509,63 3312,584 2273,942
PCYi0P 970 tAQ,00NQ 100,200 1vP,00R 100,000 1PQ,PP0 100,000 107,Q00 100,200 1¢@,009
54 {7424, 33153, 5209,7% 221,28 236,80 734,09 7814,5% 54a70,19 9788,99 #,000

PCT 0,953 2,019 2,592 1,326 2,328 2,742 2,454 8,881 3,458 e,0an

9,008
8,000



2¢€e

UTAM LAKE s«JULY 197B=JULY $973==MIN SPRS AODED
osaCONTINUED

8AY
fay 108 NA Ca MG K CL HCO3 80s NO3 P04
?l!l. FLON
AGelT
33 24120, 137348, 23110,80 B096,86 5146,39 A323,73 39661,09 4818,78 21633,38 9,000 0,000
PCY §,322 9,383 11,3080 4,87% 7,123 16,898 16,733 B, 776 7,700 0,208 0,009

L1 2120, R22%464, 00316,67 €589,31 3737,M)  S5244,93 F6705,36 24383,92 23602,10 ¢,000 ¢,000
PCT 1,328 13,976 30,014 2,763 .47 19,%9¢ 30,3006 3,927 8,000 0,000 0,000

3% 109337, 84875, 1786,73 8933,75 2382,33 446,69 2000,12 20001,28 793,68 ATe4, 065 1786,749
PCT 3,90 3,169 0,889 5,379 3,290 1,609 0,842 4,316 2,703 40,972 34,104

60 207008, A8702, 2816,32 7T238,96 2816,32 1208,16 1812,20 32620,32 6042,80 1,208 6,04}
PCY 11,326 2,728 1,202 4,364 3,345 4,513 2,59 8,253  2,1% 0,011  ©,183

SALTS»= TUNS TOTAL FOR THE BIMULATION

BAY 2
BAY 108 NA CA "G K (48 HCOo3 S04 NO3 P04
Tmis, FLOW .
ACef?
34 2744, 1902, 67,13 328,18 78,32 13,43 67,13 1230,67 212,97 0,746 0,298

PCY 0,152 110 2,033 2,198 0,508 2,0%9 e,e2) 0,198 2,076 2,007 2,009

b1 1169, 9as, 1,38 162,08 36,54 7,193 28,60 619,601 18,12 f.028 0,064
PCY 2,064 2,053 0,021 2,098 6,094 8,027 2,009 2,100 0,068 2,019 e,002

8, 6,28 12,14 4,40 2,88 S,02 54,9 3,77 0,023 0.029

33 154
PCY '.;Ol 9,003 0,003 0,007 8,006 2,203 0,002 8,089 e,001 a,000 2,001

33 16140, 9213, 393,88 1836,38 449,64 122,18 526,45 6221,5% 1184,31 28,017 3,59¢
PCT 08,883 9,581 9,196 1,136 0,638 2,049 0,108 1,002 d.,022 2,263 2,109

33 2006, 1196, 39,73 210,15 39,78 19,87 43,48 032,68 173,92 2,629 2,290
PCY 2,148 0,073 e,025% a,127 0,083 e,0414 8,014 P,100 P.062 0,023 0,009

339, 31,04 62,08 41,9 5059 18,62 349,28 46,56 2,497 0,124

3 1142
4 0.50! 8,038 9,013 8,837 2,038 0,221 0,000 e,e36 0,017 2,20% g.004

3 168¢, 1371, 85,69 228,46 59,40 11,68 at,12 913,88 139,22 3,407 9,183
PCT 9,092 9,283 2,223 f,138 0,082 ?,044 2,213 0,147 2,066 2,029 9,006

319 4,505
38 3347, 17549 120,79 30463,34 765,84 135,19 722,79 11487,53 1892,06 38,7 .
PCT 1,816 1.%7@ 0,359 1,848 1,700 7,595 8,226 1,899 2,673 0,390 0,137



£€C

UTAW LAKE =«JULY 1978=JULY 1973==MIN SFRS ADDED
===CONTINUED
BAY 2
BAY {1} NA ca MG K tL HCO3 soa NOS POA
TRIB, FLOW
ACeF?
39 a2778,  2%342, 28713,86 aN1A,80 1162,5% 406,89 4533,94 171a7,61 2208,84 360,399 4a82.458
PCY 2,340 1,547 1,331 2,618 1,609 1,320 1,024 2,763 0,780 3,492 14,631
ag agas, 2473, 153,385 373,64 164,84 274,80 98,91 3a83,58 23m,78 4,396 0,330
PCT @,221 e,151 2,017 0,22% 0,228 2,780 2,031 2,239 0,082 0,041 2,010
ag 12098, 7398, 460,19 1117,60 493,06 624,58 295,83 4437,%2 690,28 13,148 0,988
PCT @,662 2,459 e,229 P.073 0,083 2,333 2,093 B.718 9,286 2,124 2,032
a2 S1680,  SAaras, 3371,37 7288,70 2649,39  4P1,42 258,52 21071,04 18191,33 39,333 83,731
PCT 2,828 3,337 1,678 4,388 3,668 1,574 @,794 3,393 beava 371 1,629
43 19427, 15842, B8a4a,89 2772,28 844,89 409,54 1584,16 T7128,72 3326,74 36,968 56,766
PET 1,763 0,96% 8,420 {4669 1,170 1,538 2,497 1,148 1,184 2,349 1,724
aa 31798, 13398, a32,16 2765,81 691,45 77,79 177,88 907S5,31 20e@,18 31,115 4,322
PCT 31,740 8,816 2,215 1,665 ?,957 8,291 9,284 1,001 e.733 2.294 8,131
as 617, 7326, 884,78 755,41 433,M3 82,48 699,28 4132,50 1491,35 13,669 2,878
PCY 0,382 ",a46 8,040 P ,455 2,600 2.308 2,220 0,665 ¥,531 0,129 2,087
as eSe7, 6A26, 499,80 533,50 374,8% 32,13 285,60 3614,63 {07t.%0 12,852 2,714
¥CT ©,3%9 2,391 0,249 9,322 0,519 n,120 M,292 n,582 n.381 f,121 8,022
ar 33847, af769, $2%54,85 2335,09 1616,88 458,11 4%81,15 22232,05 8L88,38 104,199 101,055
PCT 3,808 2,544 2,619 1,408 2,238 1,711 1,438 3,580 2,817 #,983 3,085
$4LTS== TONS TOTAL FOR THE SIMULATION
BAY 3
aay 108 N CA MG K cL HCO3 LY ND3 PDa
TRIB, FLOW
AC~FT
52 21028,  9K887, 11439,79 1285,85 3000,32 714,36 a0Q04,26 13572,88 22288,09 2,m00 1,714
PCT 1,154 5,900 5,688 8,774 4,154 2,668 12,562 2,188 7,932 2.719 0,052
57 eara, 17634, 443,39 452,57 452,57 293,56 6605,09 2984,52 1100,R5 9,000 2,002
PCY 2,492 1,073 2.191 n.2re ¢,627 1,297 2.074 P08 g.392 n,040 2,000



veEe

L1 Wwee, 16737, 4688,02 354,72 384,72 308,79 238,14 2984,32 1076,38 2,000
PCT 0,492 1,021 2,313 g,210 8,491 1,162 1,999 0,488 2,383 2,000
YTAM LAXE eeJULY 19T73eJULY 1973e=MIN SPRS ADDED
20eWATER BALANCE FOR THE SIMULATION
BAY PRECIP EVAP TRIS INFLOW  BEGINNING ENDING
ACFT ACer? AC=FY STAGE  VOLUME  STAGE  VOLUME
MATN LK 191981, 633970, 1921799, 2488,98 595789,0 4489,33 66{850,1

1
PROVO 8 F 19050, 63356, 2068885, 4488,%8 21771,9 a489,33 26844,58
3

GOSHEN &

81203, 2680882, 3902S, 4388,%8 209a¥0,7 A409,33 229693,)

#2eTOTAL LAKE w=  ACeFY (EXCLUDING DIKED BAYS3, IF anNY)
TOTAL PRECIPITATIONS® 262293,6
TOTAL EVAPORATION @ FH21T .6
TOTAL TRIB, INFLOW ® 1827709,1
TOTAL TRI®, QUTFLON® +1252366,4

OTHER OVERFLOW . 0,4 (ENDING VOLUME HAS BEEN ADJUSTED FOR OVERFLOW)
BEGINNING VOLUME = 826961,1 STAGLe 4008,5%8
ENDING VOLUME ] 4983289,8 STAGEs 2489,33

CHECKS w@,@ (IF NOT ZERQe-~PROG ERROP)

0,000
p,000
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