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APPENDIX B

ALLENS CREEK RESERVOIR INFLOW DATA

The Allens Creek runoff data from 1947 through 1976 were taken from the
URS[Forrest and Cotton studies of 1974 and 1979 (1 & 3). Monthly inflows for the
years from 1940 through 1946 were derived by means of a double mass curve
correlation with the gaged flows on Yegua Creek near Somerville. Monthly values
for 1977 through 1989 were based on a double mass curve correlation with the
gaging station on Mill Creek near Bellville. Figures B-1 and B-2 show the double
mass curves. For the Yegua Creek flows, the factor indicated to approximate the
Allens Creek runoff was 0.1571, and for Mill Creek the factor 0.1279 was used.

Table B-1 lists the monthly runoff values for the Allens Creek watershed.

B-1
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YEAR

1940
1941
1942
1943
1944

1945
1946
1947
1948
1949

1950
1951
1952
1953
1954

1955
1856
1957
1958
1959

1860
1961
1962
1963
1964

JAN

3,838

136
1,562
6,453

12,861
5,845
9,388

984
846

1,924
81
25

154

1,114

1,239
1,626

7,295
152

2,329
5,224

14
5,541
1,001

FEB

597
3,925
137
181
5,991

3,549
4,928

150
1,478
2,903

4,873
40
801
825
30

8,967
998

12
4,426
17,063

2,584
7112

1,657
3,901

MAR

10,003
124
1,369
5,161

1,945
13,612
1,512
1,083
2,741

320
1,151
159
70

10,999
70
198

99
76

32
5472

APR

328
4,326
8314

257

500

10,441
1,276
128
362
7,514

795

146

10,227
22
0

80

103
10,365
55
11,743

1,249
620
382

29
108

Table B-1

ALLENS CREEK RESERVOIR INFLOW
units: acre-feet

MAY

2,168
9,546

377
1,058
5,876

933
4121
5,968

613

438

941
52
5,058
12,377
726

3,039
448
1,075
187
2,178

123
164
961

28
128

JUN

9,031
15,001
306
605
647

3,397
2,239
226
70
102

6,664
73
600
12

120
278
1,378
196
119

38,289
18,249
962
914
419

JUL

32,496
24,488
516

15

97

297
70
309
28
1,358

€92
23
295
41
77

1,463

28
156
729

404
14,114
514
780
127

AUG

12
189
13

384

6714

2,313
19
725

113

12,267

412
10

21
149
6,664

3,708
106
69

69
130

SEP

45
33
496
111
1,677

1,293
515
536

35

1,687

615
1,336
57
8,670
17

888
50
1,916
3,590
179

112
18,797
2,178
45
1,530

ouT

129
178

67
112

3,773
664
145

8,764

165
178
34
150
19

29

20,008
1,814
21,515

6,974
68
74
26
1,220

NOV

13,315
1,363
451

8
8,256

253
9,568
579
407
80

12
84
1,392
2,274
1

10,942

9,855

1,297
3,349
376
113
1,406

DEC

20,866
221
497
13

10,465

811
1,332
5278

15
8,481

32
114
2,343
7,360

15

81
232
5,827

9,179
1,406
7,718
2,040
3,556

TOTAL

78,997
73121
11,434

5,392
45,519

46,267
44,170
26,532

5,162
36,649

17,446
3,344
21,081
44,322
2,084

16,227

3,529
56,915
18,264
76,122

66,347
64,285
13,254
11,174
18,998



YEAR

1965
1966
1867
1968
1869

1970
1971
1972
1973
1974

1975
1976
1977
1978
1979

1980
- 1981
1082
1983
1984

1985
1986
1987
1988
1989

AVG

JAN

4,700
3,308

794
6,051
1,709

981
17
2,936
5,209
15,753

1,108

81
1,871
1,268
9,335

4,628
408
372

1,160
443

2,398
582
1,538
491
1,953

2,775

FEB

4,714
7,250
278
1,447
10,971

2,316
182
5,030
7,376
172

679
66
8,277
1,806
5,280

1,578
267
457

3,602
559

4,721
1,142
3,013
476
363

2,985

MAR

33
321
73
1,099
4,921

4,576
12
7,869
3,239
58

74
72
1,040
479
1,705

883
299
464
8,452
1,232

331

549
2,001
4,156
1,554

2115

APR

90
11,261
509
987
1,067

815
318
815
17,903
700

1,709
502
10,656
252
9,866

649
1,174
1,089

652

246

863
267
297
404
299

2,655

Table B-1, Continued

ALLENS CREEK RESERVOIR INFLOW
units: acre-feet

MAY

1,475
11,481
1,489
8,670
12,846

3,666
194
11,315
819
5,664

11,467
2,674
902
137
15,181

4,393
2,526
8,274
7,671
1,144

490
1,281
2,637
2,606

684

3,565

JUN

g72
652
164
16,457
145

772
175
1,502
23,444
620

5,761
5,995
1,184

193
9,855

234
7,364
208
239
195

238
9,615
15,392
540
249

4,045

JUL

267
379
652
1,225
66

167
247
579
1,481
593

406
1,833
125
39
417

54
625
145
154

52

203
113
344
113
124

1,790

AUG

204
743
4,893
284
245

201
7,043
945
77
1,301

1,011
58

70

27
229

42
152
43
497
49

25
104
43

1,617

1,102

SEP

174
2,522
2,826
1,737

318

3,570
20,454
17,751

7,649

287

145
145
125
4,380
2,446

53
242
23
185
25

38
641
395

17
120

2,154

ouT

1,764
125
2,233
1177
881

14,886
2,054
864
16,841
2,839

460
6,230
90
109
271

295
289

53
130
860

302
670
]|
25
76

2,418

NOV

8,421
10

34
786
258

150
45
6,216
1,392
14,774

1,3
1,684
156
2,639
310

185
8,962
529
206
201

6,058
1,695
563
42
116

2,445

DEC

4,879

32
2,605
1,640
2,191

12
4,218
196
663
3,528

3,749
11,575
188
1,204
942

211
380
1,113
935
1,467

1,406
8,065
1,227
75
104

2,806

TOTAL

27,693
38,084
16,550
41,560
35,618

32,112
34,959
56,018
86,793
46,269

27,900
30,915
24,684
12,534
55,837

13,205
22,688
12,770
24,883

6473

20,113
24,683
27,602
8,988
7,159

30,855
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APPENDIX C
TRANS-TEXAS BYPASS REQUIREMENTS FOR
ALLENS CREEK RESERVOIR

The Trans-Texas Water Program describes operation study criteria that are used
to evaluate the effect of new reservoirs on instream flows. Under normal conditions,
new reservoirs are allowed to impound flows above the mean (arithmetic average)
monthly flow from April to June and August to October, and the median (50th
percentile) flow for the other months of the year. If the flow is less than these criteria,
then it must be passed through the reservoir. Under drought conditions, flows above
the median daily flow for the historical drought of record may be impounded. The
reservoir is considered to be in drought conditions if the content is below 60 percent of
the conservation capacity. In order to derive a range of possible values, the operation
studies are repeated with the drought operation criteria coming into effect at 40 percent
and 80 percent of capacity.

The operation criteria used in the Allens Creek Reservoir studies are summarized
in Table C-1. Flow rates were derived from the USGS stream gauge on Yegua Creek,
the closest gauge with conditions similar to Allens Creek and an adequate period of
record. The mean and average Allens Creek flows were derived using a coefficient
from a double mass curve relating Allens Creek flow to Yegua Creek flow. Daily
values were converted into monthly values for the operation studies. The time periods
used to derive the flow data were October 1938 to December 1966 for normal

conditions and January 1954 to February 1957 for the drought of record.

C-1



Table C-1

Allens Creek Bypass Requirements

Normal Conditions

Drought Conditions

Flow Monthly Flow Flow Monthly Flow
Criteria Criteria
(monthly) cfs acre-feet (daily) cfs acre-feet
per month per month
January Median 53 326 | Median 0.0 0
February Median 9.1 510 || Median 1.9 106
March Median 6.6 406 || Median 0.5 31
April Mean 46.5 2,766 || Median 0.9 54
May Mean 70.7 4,346 | Median 0.9 55
June Mean 51.4 3,058 || Median 0.3 18
July Median 0.3 18 || Median 0.0 0
August Mean 14.4 885 || Median 0.0 0
September || Mean 24.6 1,463 | Median 0.0 0
October Mean 27.3 1,678 | Median 0.0 0
November | Median 1.3 77 | Median 0.0 0
December || Median 3.5 215 | Median 0.0 0
Annual
Total 15,748 264

C-2
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APPENDIX D
TRANS-TEXAS WATER PROGRAM CRITERIA FOR INSTREAM FLOWS,
FRESHWATER INFLOWS TO BAYS AND ESTUARIES,

AND NEW RESERVOIRS

Instream Flows

A relatively rapid assessment of instream flow needs to maintain downstream
fish and wildlife habitats affected by the Trans-Texas Water Program can be
performed by using the TPWD-modified Tennant’s Method (Lyons 1979), which is
based on a fixed percentage of median (50th percentile) monthly flows. At any
point in a river basin intercepted by the Trans-Texas Water Program, streamflows
must be passed downstream in an amount up to 60 percent of the median monthly
flows from March through September, and 40 percent of the median monthly flows
from October through February. Streamflows above these monthly flow limits are
to be considered available for other beneficial uses and interbasin transfer. Water
stored in existing reservoirs will not be allocated to instream uses and released

downstream to make up for normal flows below the specified limits.

Freshwater Inflows to Bavs and Estuaries

For pre’liminary planning purposes, the freshwater inflow needs of the bays
and estuaries can be conservatively estimated as a function of selected central

tendency values. The typical bimodal distribution of monthly rainfall runoff during

D-1



the historical period is enhanced by requiring the pass through of normal inflows up
to the mean (arithmetic average) monthly flow in May-June and September-
October, while the minimum maintenance needs are satisfied with inflows up to the
median (50th percentile) monthly flow in the remaining months of the year. Water
stored in existing reservoirs will not be allocated to bay and estuary uses and

released downstream to make up for normal flows below the specified limits.

New Reservoirs

Existing reservoirs that could potentially contribute to the Trans-Texas Water
Program will be evaluated as to the effects on downstream flows and freshwater
inflows to bays and estuaries under their existing state and federal permits which
authorize their current operations, while any new reservoirs involved in the
Program’s future water storage and distribution system will be considered to operate
such that they pass through impounded streamflows up to the mean (arithmetic
average) monthly flow in April-June and August-October, and median (50th
percentile) streamflows in the remaining months of the year, as long as reservoir
capacity is above 60%. When reservoir capacity is below 60%, the water
management operations will recognize drought contingency by passing through up
to the meédian daily flow of the stream observed during the historical drought of
record. The analysis will be repeated at 40% and 80% capacity thresholds to

demonstrate a range of feasible solutions for operating any new reservoirs.

D-2
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APPENDIX E
UNAPPROPRIATED FLOW IN THE BRAZOS RIVER

BELOW THE MOUTH OF ALLENS CREEK

In 1987, the Texas Water Commission performed studies that calculated
the water available from the Brazos River below the mouth of Allens Creek. These
calculations were for the hydrologic years of 1947 through 1976 and considered the
water rights in force at that time. To allow Allens Creek Reservoir operation
calculations to be made from 1940 through 1989, the Texas Water Commission data
was extended by assuming the unappropriated flow in the Brazos is equal to a
constant, plus a coefficient times the Brazos River flow at Richmond. The data
from the Texas Water Commission was analyzed on a monthly basis and combined
as deemed appropriate from observation. The resulting analyses were used to

extend the data with the complete data set shown in Table E-1.



YEAR

1940

1941
1942
1943
1944
1945

1946
1947
1948
1949
1950

1951
1952
1953
1954
1955

1956
1957
1958
1959
1860

1961
1962
1963
1964
1965

JAN

1,642

889,000

81,819
240,212
493,581
997,211

507,184
869,732
34,996
0
211,436

0

5,567
188,725
115,882
8,822

936

0
475,552
27,025
939,322

2,145,096
180.903
144,685

20,3956
320,501

FEB

84,151

1,020,278
47,580
97,854

708,617
687,259

646,695
234,230
82,078
95,955
549,045

11,940
22,809
84,967
31,558
168,079

34,385
y
813,971
241,975
600,743

1,877,002
149,724
141,149

68,518
794,188

MAR

742

1,199,075
36,978
174,211
846,067
964,264

985,885
709,016
250,665
246,942
117,406

4,606
37,150
102,784
0

6,811

0
98.094
676,693
72,016
304.636

632,973
69,506
43,342

109,229

277.867

Table E-1

Unappropriated Brazos River Water Available Downstream from the Mouth of Allens Creek

—

APR

57.519

448,755
915,156
114,332
123,823

102,202

202,366
311,413

50,935
443,145
319,655

17,088
170,824
0

0
151,325

0
30,323
251,383
767,467
110,414

200,683
2,884
83,270
0
239,478

MAY

109,322

1,108,505
857,173
71,486
1,243,150
314,317

697,323
436,135

62,126
497.401
213,498

0

55,039
1,068,468
0

0

0]
4,404,772
1,208,808

411,711
330,707

46,974
57.447

0

23,325
2,911,414

-Values in Acre-Fest-

JUN

195,980

700,542
421,012

51,075
331,075
167,982

266,734
127,920
0
92,137
473,935

94,4486
8,168

0
1,239,748
105,403
154,531
308421

663,254
84,270
0

0
768,286

JUL

427,819

335,106
88,555
25,192
19,270

123,491

46,657
0
7.806
57,613
0

o O o O o

6
337.234
123,869

53,505
150,013

627,245
90,669
0

0
17,977

AUG

57,455

67,993
5,940
9,527

0
127,550

0
233,603
0
0
0

(= = B« I « BN o

0
63,389
0]
22,828
11.281

109,209
0

0

0]

5,795

SEP

37.594

140,209
410,336

13,584
113,332
171,092

73,098
76,293
0
0
32,845

25,096
185,672
0

9.758

604,892
61,418
0
13,536
30,031

OCT

16,022

392,684
361,406
28,018
25,107
231,988

147,858
8,639
4,021

84,677
58,989

8,893

0
71,751
0
107,632

0
1,377,417
180,564
936,236
200,174

229,036
137,979
0
51.241
68,611

NOV

1,058,516

483,517
285,992
11,296
228,247
70,047

778,065
49,990
3171
149,334
14,265

0

0
160,804
5,381
29,712

0
882.858
72,986
358,273
877,670

274,205
52,237
23,164

154,599

287,365

DEC

2,489,922

90,544
158,930
38,655
581,709
348,299

406,698
103,226
0
226,569
7,049

4,900
106,762
441,660

3,511

2,186

5,488
395,386
41,274
575,070
1,436,028

325,616
287,259
33,471
67,652
398,991

TOTAL

4,536,684

6,876,208
3,670,877

875438
4,713,978
5,305,703

4,758,561
3,160,197

495,798
1,893,773
1,998,123

47.427
492,597
2,193,384
156,332
474 567

40,809
8.854,317
4,136,075
3,620,637
5.279.067

7.736,185
1,174,295
469,081
508,495
6,120,504



YEAR

1966
1967
1968
1969
1970

1971
1972
1973

1974,

1975

1976
1977
1978
1979
1980

1981
1982
1983
1984
1985

1986
1987
1988
1989

Avg.

JAN

161,791
36,054
999,719
99.627
170,974

18,227
340,798
318,508
715573
475,881

41,770
321,262
95,964
464,589
313,845

43,648
59,736
149,512
17,835
398,788

182,110
604,962
132,262

58,330

302,460

—

i

FEB

347,042

18,558
521,208
4771214
228,129

12,436
183,801
422,305
334,381
252,533

63,525
818,245
152,052
416,931
252,999

50,212
53,335
466.005
16,837
344,683

607,950
413,654

65,599
113,163

338,550

MAR

287,011
7,743
848,347
746,945
1,479,961

12,252
87,716
707,800
134.877
382,256

72,955
347,222
113,842
571,015

92,899

61,135
99,054
515,986
110,375
568,322

133,155
924.854
147,281

85,415

330,307

Table E-1, Continuad

Unappropriated Brazos River Water Available Downstream from the Mouth of Allens Creek

APR

675,599
21,445
679,302
1,230,913
539,893

0

3,933
1,101,678
30,653
538,946

546,883
836,893

0
474,014
116,007

11,857
115,205
109,532

4,834
126,588

21,591
216,819
21,254
94,061

272,647

MAY

1,768,406
49,758
2,188,864
1.010.341
522,619

o

342,498
755,372
179,251
1,632,952

986,131
522,182

978
705,265
403,531

67,307
523,902
335,759

26,158
181,888

270,841
109,658

3.9
395,102

580,236

9

-

-Values in Acre-Feet-

JUN

134,161
0]

541,228

84,541
148,681

0
21,751

228,275

0
877,802

489,318
148,098
19,270
682,698
55,866

582,653
265,870
104,644
4,599
63,727

381,405
862,398

29.475
466,229

288,953

JUL

0
o]
722,985
¢
0

0
0
192,923
0
332,667

539,818
15,087
0]
158,296
6,570

218,565
246,518
10,732
207
10,961

103,632
304,388
11,613
97.619

110,088

AUG

65,621

30,816

18,211
o]
31,178
0
117117

34,972
3,410
8,677

110,120
0

18,966
10,101
51,068
0
o]

33,809
90,878

72,549

28.241

SEP

240,971
26,201
192,841
34,235
69,932

23,077

0

81,412
1,085,240
80,231

68,983
35,687
74,115
134,813
18,021

112,937
13,450
56,420

4,721
14,079

153,471
49,582
500
21,278

93,346

OoCT

194,238
24,174
86,689
76,929

287,659

216,455
13,494
1,305,849
623,355
54,580

263,200
12,960
3,012
42,121
9,215

438,936
15,507
7.568
318,120
85,631

286,304
23,728
0
16,312

182,700

NOV

27,205
167,418
134,492

59,460

75,155

174,200
234,577
432,935
1,689,900
52,150

266,831
13,108
82,199
42,509

8,024

675,610
74,987
9,306
315,076
428,244

363,426
71,567
0]
10,223

234,404

DEC

19,749
59,705
435,877
142,850
23,262

649,722
104,017
355,778
673,601

52,465

1,038,985
15,771
77,064

112,411
29,260

80,280
119,682
54,358
369,858
842,349

942,443
140,202
19,133
17,165

299,055

TOTAL

3,921,796

411,056
8,382,448
3,962,962
3,546,265

1,124,580
1,332,585
6,835.013
5,476.831
5,749,580

4,413,371
3,089,925

627,173
3,914,781
1,306,236

2,362,107
1,687,248
1,870,888
1,188,621
3,085,259

3,480,038
3,812,690

431,349
1,457,437

3,060,987
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APPENDIX F
BRAZOS RIVER DIVERSIONS

The monthly amounts of Brazos River water that could be diverted into Allens
Creek Reservoir were derived by analysis of daily flows, taking into account Trans-
Texas instream flow requirements and downstream water rights. This appendix
describes this analysis and gives a summary of the monthly amounts that could be
diverted with various diversion pump capacities.

Table F-1 is an example of the daily analysis of Brazos River water that could
be diverted to the Allens Creek impoundment with various pumping capacities.
This example is taken for the month of July, 1940. Columns A through P of this
table were calculated as follows:

A: The modification factor to historical flows to account for upstream
development in the Brazos River basin. It is computed on a monthly
basis by determining reductions to historical flows due to upstream
reservoir development, new upstream water rights, full use of historically
existing rights, and other factors. The factor is the ratio of reduced flow
to historical flow.

B:  Historical flow in the Brazos River at Richmond is from the USGS
mean-daily flow records.

C: Contract releases are estimated daily flows at Richmond gage resulting

from contract releases from upstream reservoirs.



Adjusted historical flows in the Brazos River at Richmond gage are
computed as Column B minus Column C.

Flow with modification factor is the flow upstream from the mouth of
Allens Creek, estimated based on the modification factor. This daily
flow is computed as Column D times Column A.

Downstream water rights are the downstream rights in cfs, based on
typical use patters. It represents flow with historical hydrology and 1988
conditions of basin development.

Daily inflows to Allens Creek Reservoir are from Attachment B, with
the monthly total divided by number of days in the month.

Brazos River flows available for diversion to Allens Creek are computed
by subtracting the daily downstream water rights (Column F) from the
upstream flows of Column E.

Flows to be diverted on high flow days are computed as Column F
minus Column E. They represent shortages in downstream water rights.
Inflows to Allens Creek Reservoir are assumed to pass through when
the prior downstream rights equal or exceed the Brazos Flow. Thus,
Allens Creek inflow released is equal to the minimum of either Column
G or Column 1. Coluﬁns K, L. and M are not used.

Tﬁis is the additional upstream water rights granted since 1988 at the

mouth of Allens Creek.

F-2



O: Column O is the desired flow in the Brazos River, based on the Trans-
Texas Water Program criteria. These monthly flows are as follows:

Desired
Flow
Month (cfs)
January 1,360
February 1,708
March 2,472

April 2,454
May 4,614
June 3,576
July 1,380
August 846

September 930

October 664

November 760

December 1,020
P:  Final estimate of Brazos River water available for diversion to Allens
Creek Reservoir is computed as Column E minus N minus the

maximum of (O or F).

The daily amount of Brazos River water that could diverted to Allens Creek
Reservoir is then limited to the diversion pump capacities at the Brazos River.
These amounts, shown in Table F-1 for pumping capacities ranging from 200 cfs to

3,500 cfs, are computed as the minimum of the available water in Column P and the

pumping capacities.



Table F-2 is a summary of the monthly amounts of Brazos River water that
could be diverted to Allens Creek Reservoir with various diversion pump capacities,

for the study period from January 1940 through December 1989.
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Table F-1

Dailv_Analysis_of Available Bragzes River Waler for Diversion to Allens Creek Raserveir

1940 July
0/S Right = 108,686 ac-!t Inflow to Allens Cr. = 32,496 ac-t

A B c D E F G H | J N o] P Diver- Diver- Diver- Diver- Divar- Divar- Diver- Diver- Diver-

Cay  Mod. Historical Contract  Adj. Hist Ficw with /s Inltow Brazos Flow To Be Divert  Allens s Desired =gE-N- sions sions 5ions sions sions sions sions sions sions

Faclor Flowinthe PReleases Fiow @ Modification Water to Allens Available edonHigh Creek Adjus! Flow max(O,F) Rate Rate Rate Rate Rate Rate Rate Aate Rate

Brazos al Richmond Factor Rights Creek to Allens Cr.  Flow Days nflow = Minimum of (P) and the respective Pumping Rate

Richrmond 8-C AxD ' E-F F-E Released 200 400 800 1,018 1,600 1,800 2.500 3,000 3,500

(cls) (els) (cls) {cls) (cis) (cts) (cls) fcls) {cfs) {cls) (cts) {cts) (cls) {cts) (cls) (els) (cis) (cls) (efs) {cis) (ctzy
1 0.3891 41,800 c 41,800 15,014 1,767 .6 5285 14,246.4 0.0 0.0 235 1.380.0 14,223 200 400 600 1,018 1,600 1,800 2,500 3,000 3,500
2 03831 61,000 o 61.000 23,369 1.767.6 528.5 21.601.4 00 0.0 235 1.380.0 21,578 200 400 €00 1,018 1,600 1,800 2,500 3,000 3.500
3 0.3831 74,000 0 74.000 28,349 1.767.6 528.5 26.581.4 0.c 0.0 235 1,380.0 28,558 200 400 €00 1,015 1,600 1,800 2,500 3,000 3,500
4  0.383t 81,200 0 1,200 31,108 1.767.6 528.5 25,340.4 0.c 0.0 235 1,380.0 29.317 200 400 €00 1,015 1,600 1,800 2,500 3,000 3,500
5 03831 80,000 0 80.000 30,648 1.767.6 528.5 28,880.4 0.0 0.0 235 1,380.0 28,857 200 400 €600 1.015 1,600 1.800 2,500 3,000 3,500
6 0.38N 70,200 0 70.200 26,894 1,767.6 528.5 25.126.4 0.0 0.0 235 1,380.0 25,103 200 400 600 1.015 1,600 1,800 2.500 3.000 3,500
7 0.3831 54,500 0 54,500 20,879 1,767 .6 528.5 19.1t1.4 0.9 0.0 235 1.380.0 19,088 200 400 €00 1.018 1,600 1,800 2,500 3.000 3,500
8 0.383 34,600 0 34,600 13,255 1.767.6 528.5 11,487.4 0.0 0.0 235 1,380.0 11,464 200 400 600 1.015 1,800 +.800 2.500 3,000 3.500
9 Q.38 20,500 0 20,500 7.854 1,767.6 526.5 6,088.4 0.0 0.0 235 1,380.0 6,063 200 400 €00 1,015 1,600 1,800 2.500 3,000 3,500
10 0.38N 14,000 e 14,000 5,363 1,767.6 5285 35954 0.0 0.0 235 1,380.0 3,572 200 400 600 1,015 1,600 1,800 2,500 3,000 3,500
11 0.3831 11,200 0 11,200 4,291 1,767.6 628.5 25234 0.0 0.0 2358 1,380.0 2,500 200 400 600 1,015 1,600 1,800 2,500 2,500 2,500
12 0.3831 9,400 0 9.400 3,601 1.767.6 528.5 1,833.4 g.0 0.0 23.5 1,380.0 1.810 200 400 600 1,015 1,600 1,800 1.810 1.810 1,810
13 0.38%1 8,900 0 9,900 3,410 1.767.6 528.5 1,642.4 0.0 0.0 235 1,380.0 1.619 200 400 600 1,016 1,600 1,619 1,619 1,619 1,619
14 0.383% 8,400 0 8.400 3.218 1,767.6 528.5 1,450.4 0.0 0.0 235 1,380.0 1,427 200 400 €00 1,015 1,427 1,427 1,427 1,427 1,427
15 0.3831 9,110 0 9.110 3.490 1,767.6 §28.5 1.722.4 0.c 6.0 235 1,380.0 1,699 200 400 600 1,015 1,600 1,699 1,699 1,699 1.699
16 0.3831 12.200 0 12.200 4,674 17676 5e8.5 2.8906.4 G.0 0.0 23.5 1,380.0 2.883 200 400 600 1,015 1,600 1,800 2,500 2.883 2.883
17 0.3831 9,700 0 9.700 3.716 1,767.6 £e8.5 1.948.4 0.0 0.0 235 1,380.0 1,925 200 400 600 1.015 1.600 1,800 1,925 1,925 1.925
t8  (0.3831 7,840 o 7.840 3,004 1,767.6 §28.5 1,236.4 0.0 00 23.5 1,380.0 1,213 200 400 800" 1,015 1,213 1,213 1,213 1.213 1.213
19 0.3831 £.940 0 6.940 2,659 1.767.6 528.5 891 .4 0.0 0.0 235 1,380.0 ase 200 400 600 Bea 868 BEY Bsg 868 868
20 0.38% 6,400 0 6,400 2,452 1,767.6 528.5 ca4.4 0.0 00 235 1,380.0 &61 200 400 §00 661 661 661 €61 661 €61
21 0.3e31 5.180 0 5.180 1.984 1.767.6 528.5 2164 0.0 00 225 1,380.0 193 193 193 193 193 193 193 183 193 183
22 0383 4,540 0 4,540 1,739 1,767.6 £28.5 0.0 28.6 24,6 23.5 1,380.0 0 0 o] o] 0 0 0 0 0 0
23 038N 3.880 0 3,980 1,825 1,767.6 528.5 0.0 242.6 2428 235 1.380.0 o] 0 o] 0 0 0 0 0 0 0
24 0.383 3,980 0 3,980 1,525 1.767.6 g28.5 0.0 2426 2426 23.5 1,380.0 o] 0 0 0 Q 0 o] a 0 0
25 0.3831 4,090 0 4,090 1.567 1,767.6 528.5 0.0 200.6 200.6 23.5 1,380.0 0 0 0 0 0 o o] o] 0 0
26 0.3031 3,660 0 3,660 1,402 1,767.6 520.5 0.0 365.6 365.6 235 1,380.0 0 0 Q [ 0 0 o Q o 0
27 0.3831 3,060 0 3.060 1,172 i,767.6 5285 0.0 5956 §28.5 238 1,380.0 0 0 0 0 0 0 0 0 o o]
28 03831 2.580 0 2,580 588 i,767.6 528.5 0.0 779.6 5285 23.5 1,380.0 0 0 0 0 0 0 0 0 0 0
28 0.3831 2,260 0 2,260 866 {,767.6 528.5 o0 901.6 5285 23.5 1,380.0 0 o] 0 0 0 0 0 0 0 [
30 0.3831 2.040 0 2,040 782 t,767.6 528.5 0.0 985.6 5285 235 1,380.0 0 0 0 0 [ 0 0 0 0 0
3t 0.3831 1.840 a 1,840 705 t.767.6 528.5 0.0 1,062, 528.5 235 1,380.0 0 0 Q 0 0 0 0 0 0 0
Total (ac-it) 1,307,325 0 1307325 500,840 108,687 32,497 402,873 10,721 7.384 1,445 84,854 401,895 8,317 18,251 24,186 39654 53,4280 65216 BR145 92,822 102,739
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Table F—2

Brazos River Water Available for Diversion to Allens Creek Reservoir

(Acre—Feet per Month)

Year Month Diversion Pumping Capacities in Cubic~ Feet per Second

200 400 600 1,015 1.600 1,800 2.500 3.000 3,500

1940 Jan 0 0 0 0 c 0 0 0 0
Feb 6,538 12,715 17.997 25,544 30,317 30,938 31,117 31.117 31117

Mar 0 0 o] 0 0 0 0 o} 0

Apr 1,984 3,967 5,553 8,846 13,487 15,074 18,940 20,924 22,907

May 3.570 6,668 9,322 13,685 18,071 19,261 23,427 25,770 27,753

Jun 6,564 12,911 19,198 30916 43,476 46,864 57,972 64,990 70,941

Jul 8,317 16,251 24,185 39,654 59,429 65,216 82,145 92,822 102,739

Aug 0 0 c 0 0 Q 0 0 0

Sep 0 0 C 0 0 0 0 0 0

Oct 4684 7,278 9.341 10,746 10,746 10,746 10,746 10,746 10,746

Nov 9,764 18,748 26,948 41,082 58,734 63,808 77,735 87,653 97.504

Dec 12,288 24,595 36,893 62.411 98,382 110,679 183,721 184 466 215,210

1841 Jan 12,298 24,595 36,893 62,411 98,382 110,679 153,721 184,466 215,210
Feb 11,108 22,215 33,328 56,371 88,861 99,968 138,845 166,614 194,278

Mar 12,208 24,595 36.893 62,411 98,382 110,679 163,721 184,466 215,210

Apr 11,901 23,802 35,637 59,080 89,050 98,968 131,546 152,120 169,351

May 12,298 24 595 36,893 62,411 98,382 110,679 183,721 184,466 215,210

Jun 11,901 23,802 35,703 60,398 95,208 107.109 148,763 177,956 205,952

Jul 11,675 22,873 33,522 52,533 73,367 80,020 101,143 114,952 127,018

Aug 6,825 12,064 15,948 21,910 28,872 31,252 39,583 45,533 50,515

Sep 11,901 23,802 35,703 59,997 88,566 96.277 115,344 123,472 127.839

Oct 12,298 24,595 36,137 56.589 84,437 93,958 127,281 150,310 172,665

Nov 11,901 23,802 35,703 60,398 95,208 106,993 140,007 157,333 172,651

Dec 12,298 24,439 35,161 53,070 59,646 60.189 60,408 60,406 60,406

1542 Jan 10,053 16,699 20,498 25,778 27,938 27.938 27,938 27,938 27.938
Feb 0 0 0 c 0 0 0 0 (o}

Mar 0 0 0 0 0 0 o 0 0

Apr 8.727 17.455 26,182 44 292 69,819 78,547 109,093 130,911 152,730

May 12,298 24,595 36,893 62.411 98,382 110,679 153,721 184,466 215,210

Jun 11,136 21.847 32,558 54,205 82.274 90,970 118,384 135,315 151.487

Jul 5742 11,133 16.290 25,935 36,441 39,208 46,920 51,478 55,445

Aug 0 0 0 o o 0 0 o 0

Sep 11,901 23.108 32,997 51,730 75,225 82,567 103,895 116,979 128.880

Oct 12,298 24,203 34,730 53,785 73,718 79,112 96,431 108,332 120,233

Nov 11.901 23,802 35,703 60,398 95,208 107,108 144,505 164,245 182,185

Dec 12,298 24 595 36,893 58,629 72,149 74,809 83,139 89,090 94,485

1943 Jan 12,298 24,595 36,893 61,321 88,716 97.370 124,123 139,621 153,235
Feb 11,108 21,360 26,914 30.452 30.452 30,452 30,452 30.452 30.452

Mar 2,380 4,760 7.141 12,080 19,042 21,305 28,247 33,206 38,165

Apr 7.056 12,899 17,897 24,153 29,602 31.038 34,484 36,467 38,451

May 1,984 3,568 4,348 4,533 4,533 4533 4,533 4,533 4,533

Jun 2,363 4,346 6,330 9,653 13,057 13,850 15,410 16,295 16,295

Jul 1,180 2,380 3.570 6.040 8.446 9,239 12,016 13,999 15.983

Aug 1,587 2.903 3,953 5,589 6,749 7.146 8,534 9,364 9,364

Sep 0 0 o} 0 0 Q 0 0 0

Oct 6795 10,704 12,760 15,633 18.453 19,130 19.283 19,283 19,283

Nov 2.145 3,796 4,778 5,651 5,651 5,651 5,651 5,651 5,651

Dec 3.315 6,094 7.778 11.071 15,399 16.379 19,156 21.021 21,556

1944 Jan 12,298 24,595 36,893 62,1861 96,972 108,873 149,466 176,410 202,734
Feb 11,504 23,009 34,513 58.384 92,034 103,539 143,804 172,565 201,325
Mar 12,298 24,595 36.893 62.411 98,382 110,679 153,721 184 466 215210
Apr 7.343 14,483 21,242 31,089 41,052 43,829 52.051 55,504 56,720
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Table F-2

Brazos River Water Available for Diversion to Allens Creek Reservair

(Acre—Feet per Month)

Year Month Diversion Pumping Capacities in Cubic— Feet per Second

200 400 600 1.015 1,600 1,800 2,500 3.000 3,500

May 11,572 23,077 34,581 58,161 89,442 99,757 134,650 157.330 179.006
Jun 7.433 14,411 21,155 34,695 52,574 58,525 78.231 91,606 104,263
Jul 0 o 0 v} o] 0 0 0 0
Aug 0 0 0 0 0 0 0 0 4}
Sep 8,139 15,461 22,368 35,734 51,654 56,653 73.289 83.662 91,682
Oct 8.616 12,583 14,601 16,114 16,239 16,239 16,239 16,239 16,239
Nov 6.811 11,406 15.770 24,623 36,227 40,194 54.078 63,996 73,913
Dec 12,298 24,595 36,893 62,411 94,574 104,669 138,497 161,381 183.327
1945 Jan 12,298 24,595 36,893 62,411 98,382 110,679 153,721 184 466 215,210
Feb 11,108 22,215 33,323 56,371 88,861 99,968 138,845 166,614 194,383
Mar 12,298 24,595 36,893 62.411 98,382 110,679 153,721 184 466 215,210
Apr 11,901 23,802 35,703 60,398 95,208 107,109 148,763 178,231 205,328
May 8,855 16,392 23,745 37.609 55,193 59,893 74477 83,403 91,805
Jun 5,554 10,955 16,112 26,711 40,334 44,456 56,952 64,724 70.772
Jul 8,088 17,025 23,673 34,463 47,413 51,380 64.643 72,240 78,327
Aug 1,687 3,174 4,760 8.053 12,694 14,281 19,835 23,802 27,769
Sep 7.492 14,236 20,677 33.495 50,302 55,728 72,839 82,431 89.070
Oct 12,298 24,217 36,118 59,780 89,188 98,708 129,820 146,683 159,618
Nov 11,901 23,429 32,333 44,017 51,089 52,218 54,386 54,386 54,386
Dec 11,893 23,398 34,902 58,773 90,490 100,408 133,370 154,436 173,985
1946 Jan 12,298 24,595 36,585 58,890 90,091 100,243 132,291 163,358 174,185
Feb 11,108 22,215 33.323 56,371 88,861 99,968 138,827 161,924 182,837
Mar 12.298 24,595 36,893 62,411 98,382 110,679 153,721 184,466 214,917
Apr 10,036 19,628 28,412 43,636 61,674 67,599 85,125 94,816 101,307
May 9,521 18.792 27.916 45,260 67.780 74,920 98,087 113,606 128,483
Jun 7.141 13,925 20,668 34,288 52,633 58,584 78,723 91,178 102,298
Jul 2.810 5,472 7,852 12,593 17,757 18,947 23.113 25,850 27833
Aug 0 0 0 0 0 0 0 Q 0
Sep 0 0 o} (o] 0] 0 o] 0 0
Oct 12,298 24,595 36,893 62,411 97,099 106,669 125,381 132,460 135,121
Nov 11,801 23.802 35,703 60,398 95,208 106,787 145,070 171,847 198,625
Dec 12,298 24,595 36,893 62,411 98,382 110,679 151,350 176,163 195,370
1947 Jan 12,298 24,595 136,893 62,411 98,382 110,679 153,721 183,423 212,184
Feb 11,108 22,215 33,323 56,371 88,861 99,968 126,196 135,114 142,150
Mar 12,298 24,595 36,893 62,193 90,029 97,963 125,732 145,288 163,975
Apr 11,901 23,802 35,703 60,308 94,652 105,232 137.096 156,163 173,586
May 5,951 11,901 17.852 30,199 47,380 52,934 71578 84 471 97,363
Jun 3.458 6,517 9,293 15,056 22,573 24,954 33,284 38,278 42,086
Jul 0 0 0 0 o] 0 o] o 0
Aug 2.484 4,865 7,245 12,184 19,146 21,526 28,969 33,928 38,887
Sep 7,636 11,196 13,973 19,107 25375 27,359 33,760 37,727 41,694
Oct 1,778 1,778 1.778 1,778 1,778 1,778 1,778 1,778 1,778
Nov 8.973 14,990 18,561 23,248 27,762 28,846 31,623 33.314 33,989
Dec 10,206 19,386 27,874 41,519 52,844 55,764 63,357 67,436 69,400
1948 Jan 408 408 408 408 408 408 408 408 408
Feb 4 688 8,475 11,286 14,720 15,829 15,829 15,829 15,829 15,829
Mar 7.068 13.812 20,232 32,725 48,180 52,940 67,775 76,892 85,408
Apr 2,380 4,457 6,440 9,949 13,442 14,236 16,569 17,560 18,234
May 1,190 2,380 3,327 4,973 7.294 8,087 10,864 12,356 13,348
Jun 0 0 0 0 0 0 0 0 (o}
Jul 2.924 4,791 6,110 7.291 7.291 7.291 7.291 7.291 7.291
Aug 0 0 0 0 0 0 o] 0 0
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Table F-2

Brazos River Water Available for Diversion to Allens Creek Reservoir

(Acre — Feet per Month)

Year Month Diversion Pumping Capacities in Cubic —Feet per Second

200 400 600 1,015 1.600 1.800 2.500 3,000 3,500

Sep 0 0 0 0 0 0 0
Oct 651 651 651 651 6851 651 651 651 651
Nov 0 0 0 o] 0 8] 0 o] 0
Dec 0 0 o] 0 3] 0 0 o] 0
1949 Jan 0 0 0 0 0 0 0 0 0
Feb 2,035 3,636 5,001 7.470 10,951 12,142 16,307 19,247 21,230
Mar 7,141 14,006 20.750 34,597 52,857 58,501 76,896 89,211 99,559
Apr 7141 14,281 21,063 34,968 53,481 59,432 78,028 89,909 100,819
May 7,934 15,868 23,802 40,265 62,721 70,258 94,022 108,916 122,800
Jun 3,676 6,841 9,221 13,635 18,261 19,239 22,016 24,000 24 349
Jul 5,196 9,956 14,334 22,293 29,379 31,363 37,188 40,598 43,573
Aug 0 o 0 0 0 0 0 0 0
Sep 0 o} 0 0 0 0 0 0 0
Oct 5,304 9,089 12,659 19,328 27.450 30,227 39,946 46.888 53,173
Nov 11.837 21,829 20,822 42,533 56,592 60,856 75,131 84,111 92,719
Dec 10,554 20,869 30,933 51,512 78.485 86,438 110,069 124035 136,363
1950 Jan 12,298 24,595 36,636 58,296 83,028 90,280 113,104 124,968 133,856
Feb 9,124 18.248 27,263 45,373 70.800 79,628 110,174 131,992 153,811
Mar 4,364 8,347 12,314 19,367 25,327 26,517 30,615 32,598 34,295
Apr 5,157 10,314 15,471 26,172 41,257 46,414 64.464 76,688 88,589
May 5,951 11,529 16,686 26,146 37,215 40,129 45,364 47,348 48,317
Jun 6,744 13.488 20,201 32,548 48,918 54,472 72,744 85,033 96,934
Jui (¢} 0 0 0 0 o 0 0 0
Aug 0 0 0 0 0 0 o 0 0
Sep 6,347 12,343 17.276 23,604 25,691 25,691 25,691 25,691 25,691
Oct 10.469 18,562 25,823 38,310 46,894 48,046 49,975 49,975 49,975
Nov 1,635 1,635 1,635 1.635 1.635 1.635 1.635 1.635 1,635
Dec 346 346 346 348 346 346 346 345 346
1951 Jan 0 0 0 0 0 o 4] 0 0
Feb 0 0 0 0 0 o 0 0 0
Mar 0 0 0 0 0 0 0 o} 0
Apr 1,190 2,124 2918 4,564 5,860 5,860 5,860 5,860 5,860
May 0 0 0 0 0 0 0 0 (v}
Jun 0 0 0 0 0 0 0 0 o]
Jul o] 0 0 0 0 0 0 0 0
Aug 0 0 0 0 0 0 0 0 0
Sep 0 0 0 0 0 0 0 o} 0
Qct 2,060 3,251 3,907 4,354 4,354 4,354 4,354 4,354 4,354
Nov 0 0 0 0 0 0 0 0 0
Dec 0 0 0 0 0 0 0 0 0
1952 Jan o] 0 0 0 0 0 0 Q 0
Fab 0 0 0 4] 0 0 0 0 0
Mar 0 0 0 0 0 0 0 0 0
Apr 5,634 11,003 16,120 25,998 38,143 41,713 52,862 60,133 66,993
May 1,190 2.380 3,570 6,040 9,521 10,711 14,876 16,811 17,803
Jun 3,567 6,344 9,121 14,372 20,718 22,304 27,858 31,738 34,714
Jul o} 0 0 0 0 0 0 0 0
Aug o} 0 0 0 0 0 0 0 0
Sep 0 0 o} o] 0 0 0 0 (o}
Oct o} 0 0 0 0 ¢ 0 Q o}
Nov 0 0 0 0 0 [¢] 0 0 o]
Dec 8,331 16,281 23,237 35,907 51,848 56,552 67.242 71,332 73,752
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Table F—-2

Brazos River Water Available for Diversion to Allens Creek Reservoir

(Acre—Feet per Month)

Year Month Diversion Pumping Capacities in Cubic—Feet per Second

200 400 500 1,015 1,600 1.800 2.500 3,000 3,500

1953 Jan 65,937 13,681 20,121 32,921 47 447 51,077 63,030 70,964 78,482
Feb 4834 9,279 13,176 19,104 25,686 27,669 33,511 35,495 35,775

Mar 5,255 10,412 15,434 24,762 31,909 33.099 36,426 38,243 39,235

Apr 0 o} 0 0 0 0 o] 0 0

May 10,711 21,309 31,624 53,026 82,184 92,101 124,221 146,425 167 .474

Jun 0 0 o 0 0 0 o] o] 0

Jul 0 0 o o] 0 0 0 0 0

Aug 0 0 o] o 0 0 0 0 0

Sep 5818 11,228 16,329 26,206 38,647 42,487 51.405 53,758 54,463

Oct 1,984 3,967 5,951 10,066 15,868 17.541 23,095 27.062 31,029

Nov 11,901 23,035 31,989 47,551 65,735 71,289 87,169 97,086 106,688

Dec 11,772 23,277 34,781 58,050 90,538 101.647 140,524 168,293 195,528

1954 Jan 12,208 24,168 32,595 40,663 47 674 49,657 55811 59,016 60,731
Feb 0 o] 0 4] 0 0 0 0 0

Mar 0 0 0 0 0 0 0 o] 0

Apr 0 0 0 0 0 o] o] o] 0

May 0 0 0 Q o 0 0 0 0

Jun 0 0 o] 0 0 0 0 o 0

Jul o o] ; o] o] 0 o 0 o]

Aug v o] 0 o o] 0 0 0 0

Sep 0 0 o] o 0 0 0 0 0

Oct 0 0 0] 0 0 o] 0 0 0

Nov 1,255 2,365 2.762 3.102 3.102 3.102 3.102 3,102 3,102

Dec 278 278 278 278 278 278 278 278 278

1955 Jan 0 0 0 0 v 0 0 o] o
Feb 5,203 9,999 14,748 23,696 35,008 38,578 50,083 57.553 63,583

Mar 0 0 0 0 o] o) o 0 o]

Apt 5,157 10,314 15,315 25,193 38,177 41979 54,014 61,868 68,810

May 0 0 o] 0 o 0 0 0 o]

Jun o] 0 o 0 0 o) o] o] 0

Jut 0 0 0 o] 0 0 o] 0 o]

Aug o 0 0 0 0 0 0 0 0

Sep 0 o] "] 0 0 0 ] 0 0

Oct 9,599 19,006 27,859 43,460 63,653 70,397 90,852 100,148 100,222

Nov 6,634 10,252 12,642 15.217 15,535 15,538 15,535 15,835 15535

Dec 0 0 0 0 0 0 ] 0 o]

1856 Jan 0 0 0 0] 0 0 0 o] o
Feb 1,587 3,174 4,366 5374 5,374 5374 5,374 5374 5374

Mar 0 ¢] 0 4] 0 0 0 o] 0

Apr 0 0 0 0 ¢] 0 0 0 0

May 0 0 0 0 0] 0 o] 0 o]

Jun o] 0 0 0 o] 0 0 0 o]

Jul 0 0 ¢] 0 .0 o] 0 0 0

Aug 0 o] 0 o] 0 o o] 0 0

Sep o o] o o] 0 0 0 0 0

Qct o] 0 o] 0 0 0 o] 0 0

Nov o o] o] 0 o 0 0 ¢ 0

Dec 163 193 193 193 193 193 193 183 163

1957 Jan 0 o] 0] 0 o] 0 0 0 8]
Fab 0 0 0 0 0 0 0 0 0

Mar 5511 10.386 14,710 22,051 29,304 31,018 35,386 36,546 36,546
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Jabie F-2

Brazos River Water Availabie for Diversion to Allens Creek Reservoir

(Acre—Feet per Month)

Year Month Diversion Pumping Capacities in Cubic~Feet per Second

200 400 600 1,015 1,600 1,800 2.500 3.000 3,500

Apr 1,861 3,448 5,034 8,089 11.265 12,059 12,565 12,565 12,565
May 12,298 24,595 36,893 62,411 98,382 110,679 153,721 184,466 215,210
Jun 11,901 23,802 35,703 60,398 95,208 107,109 148,763 178,515 208,268
Jul 12,298 24,595 36,893 62.411 93.314 100,906 123.067 136,356 148,874
Aug 5,036 9,510 13,874 22,231 33,796 37,366 49,862 56,016 59,851
Sep 1,684 3,680 5.267 8,560 13.201 14,788 18,927 20,544 21,536
Oct 12,298 24,056 33,708 52,213 77.196 85,527 113,774 133.328 151,154
Nov 11,901 23,802 35,703 60,398 95,208 107,109 148,763 178,515 208,268
Dec 12,298 24,595 36,893 62,411 98,382 110,679 152,773 180,267 204,205
1958 Jan 12,298 24,595 36,893 62,411 98,382 110,679 152,685 180,598 206,383
Feb 11,108 22,215 33,323 56,371 88,861 99,968 136.787 158.588 176,621
Mar 12,298 24,595 36.893 62,411 98,382 110,679 153,721 184,466 214,591
Apr 10,706 20,278 27.977 39,464 47,139 48,359 51,135 53,119 55,102
May 12,298 24,595 36,893 61,638 95,753 107,257 145,356 170,176 194,970
Jun 4,364 8,046 11,616 17,692 23,965 25,949 31.660 34,477 386,322
Jul 8,245 15191 21,795 34117 47.205 50,638 61,226 68,168 75,110
Aug 0 0 o 0 o] o o] 0 0
Sep 11.901 23,566 33,683 45,661 57.312 60,882 72,358 80.292 88,226
Oct 12,298 24,595 36,893 61,487 87.623 94,309 112,978 123,008 131,934
Nov 11,901 23.802 34,952 50,194 56,993 57,390 57.472 57.472 57472
Dec 8.307 11,852 12,229 12,229 12,229 12,229 12,229 12,229 12,229
1959 Jan 0 0 0 v} 0 0 0 0 0
Fab 8,102 14,870 21,132 32,664 48,909 54,459 72,394 83,889 94,798
Mar 1,984 3.743 5,285 7.709 9.616 9,670 9,670 9,670 9,670
Apr 8,727 17,455 26,182 44,292 69,819 78,547 107,930 128,756 149,460
May 7.263 14,007 20,702 33,853 51,258 57.209 77.740 91,625 105,509
Jun 6,502 12,644 18,594 30,4086 45,026 49,144 61,276 68,219 72,675
Jul 6,706 12,757 18.567 29,403 41,958 45,263 52,074 52,167 52,167
Aug 3,596 6,551 9,251 13,870 18,035 19,225 20,186 20,186 20,186
Sep 0 0 0 0 ¥ o o 0 0
Oct 12,298 24,050 35,028 56,982 87,151 97 465 132,324 157,118 181,912
Nov 11,801 23,802 35,703 60,398 95,208 106,784 143,440 168,234 192,703
Dec 12,298 24,595 36,893 62.411 98,382 110,553 140,924 156,904 172,772
1960 Jan 12,298 24,595 36,893 62,411 98,382 110,679 153,721 184,466 215,210
Feb 11,504 23.009 34.513 58,384 92.034 103,539 143,804 172,565 201,325
Mar 12,298 24,595 36,893 60,169 88,847 97,574 126,418 143,052 158,332
Apr 4 685 8,332 11,505 17.793 22,626 23.419 25,101 26,003 27,085
May 5,554 11,108 16,661 27,843 42,928 47.831 61,804 71,240 80,166
Jun 1,984 3,867 5,951 10,066 15,868 17.852 24,794 29,753 34711
Jul 11,504 22,705 32,784 49,506 67,450 72,256 88,591 98,169 107,095
Aug 3,966 6,620 7.810 8,992 9,207 9,207 9,207 9,207 9,207
Sep 2116 3,645 4,650 4,710 4,710 4,710 4,710 4,710 4,730
Oct 8,300 15,023 20,707 32,231 47,733 52,860 70,851 81,958 91,894
Nov 11,901 23,802 35,703 60,398 95,208 107.109 148,763 178,443 205,922
Dec 12,298 24,595 36,893 62,411 98,382 110.679 153.721 184,466 215,210
1961 Jan 12,208 24,595 36,893 62.411 98,382 110,679 183,721 184.466 215,210
Feb 11,108 22.215 33,323 56,371 88,861 99,968 138,845 166,614 194,383
Mar 12,298 24,595 36,893 62,411 98.382 110,679 153,721 184,466 215,210
Apr 10,461 19,170 27.320 43,345 64,176 70,381 89,794 102.520 111,648
May 397 578 578 578 578 578 578 578 578
Jun 5,898 11,452 17,008 27,945 42,940 47,701 64,362 76,263 88,164
Jul 12,298 24,595 36,893 62.411 98,382 110.679 153.721 184,466 215.210
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Table F-2

Brazos River Water Available for Diversion to Allens Creek Reservoir

(Acre—Feet per Month)

Year Manth Diversion Pumping Capacities in Cubic — Feet per Second

200 400 600 1,015 1,600 1,800 2,500 3,000 3,500

Aug 10,002 19,404 27,370 41,685 59,263 64,817 83,865 96,060 102,376
Sep 11,901 23,802 35,366 52,776 74822 82,360 107,793 124 577 140,257
Oct 12,298 24,595 36,893 62,411 93,155 102,675 134,294 155,325 173.904
Nov 11,901 23.802 35,703 60,398 95,208 106,721 140,108 158.216 173,128
Dec 12,298 24,595 36,893 62.411 98,382 110,620 148,169 172,439 193,372
1962 Jan 12,208 24,5985 36,893 60,757 80.296 83,491 92,380 97,817 101,986
Feb 11,108 22,215 31,513 45,153 58,932 62,413 72,032 75318 77.758
Mar 625 1,022 1,038 1,038 1,038 1,038 1,038 1,038 1,038
Apr (o} 0 0 (o} Q o] 0 0 (o}
May 793 1.583 1,980 2,803 3,641 3.641 3.641 3.641 3,641
Jun 3.174 5,728 7.135 9,604 13.085 14,275 17,098 18,156 19,148
Jut 5,376 9,740 14,016 22,113 31,747 34,920 44732 51,675 57.665
Aug 0 0 e 0 0 0 o} 0 0
Sep 6,730 12,150 16,910 25,730 35,763 38,786 47,152 51,424 52,625
Oct 12,298 24 595 36,893 58,767 81,207 86,869 104,011 110,521 114,113
Nov 7.043 11,489 15,260 19,476 22,115 22,908 25685 27.669 29,532
Cec 12,298 24,595 36,893 61,249 86,382 93,856 117,706 133,007 147,796
1963 Jan 12,145 23,013 31,826 45,183 54,847 57.717 65,538 69,505 73472
Feb 3,967 7.934 11,901 19,972 30,415 33,985 45,343 52,688 59,631
Mar 463 859 1.211 1.211 1,211 1,211 1,211 1.21 1,211
Apr 3627 7,197 10,767 17,592 25,964 28.741 37.084 42,179 46,727
May o] 0 0 0 0 ¢] 0 0 0
Jun 0 0 0 0 0 0 0 0 0
Jul 0 0 s} 0 0 0 0 0 o}
Aug 0 0 0 0 0 0 0 0 0
Sep 0 0 0 0 o} 0 0 0 0
Oct 0 0 0 o o} 0 0 0 0
Nov 5,383 7.329 8,120 8,774 8,774 8,774 8,774 8,774 8.774
Dec 4,408 8,155 10,964 11,949 11,949 11,949 11,949 11,949 11,949
1964 Jan 1,530 2,429 2,674 2,674 2,674 2.674 2.674 2.674 2.674
Feb 3988 7.256 9,409 12,800 16,078 16,475 17.239 17,239 17.23%9
Mar 4,826 9,208 12,899 19,282 25,172 26,167 28,549 29,282 29,282
Apr 0 0 0 0 0 0 0 0 0
May 0 0 0 0 0 0 ¢ 0 0
Jun 0 0 0 0 0 0 o 0 0
Jul 0 0 0 0 0 0 0 0 0
Aug 0 ¢] 0 0 0 0 0 0 o]
Sep 2.035 3.621 4,916 7.385 9,449 9,846 10,462 10,462 10,462
Oct 10,526 19,813 28,746 36,353 39,954 40,836 41,505 41,505 41,505
Nov 11,901 23,802 35,703 59.380 89,837 98,284 114,879 123,058 128,293
Dec 10,481 18,641 23,167 29,580 34,082 34,233 34,233 34,233 34,233
1965 Jan 7.357 11,993 15,697 23.10% 33,548 37118 49,614 58,540 67.419
Feb 11,108 22,215 33.323 56,371 88,197 98,301 131,539 154 349 176,229
Mar 9,978 19,499 29,019 48,186 74,874 83,850 111,099 123,181 132,176
Apr 8,054 15,674 23,21t 38.851 59.892 66,998 88,928 103,525 116,528
May 7.934 15,868 23,802 40,265 62,407 69,945 96,325 115,169 134,012
Jun 11,901 23,802 35,703 60,398 95,208 107,109 148,763 178,615 208,268
Jul 3.423 6,156 8.536 13.036 17.221 17.369 17,369 17,369 17.369
Aug 4,696 4,831 4831 4,831 4,831 4,831 4,831 4,831 4,831
Sep 4,344 6,777 8,394 11,687 15,341 16,531 20,128 21,561 22,553
Cect 12,298 24 491 34,963 47,097 54,028 55,324 57,752 57,784 57,784
Nov 11,801 23,696 34,548 56,773 87,292 97,806 132,355 150,416 166,236
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Table F—-2

Brazos River Water Available for Diversion to Allens Creek Reservaoir

{Acre - Feet per Month)

Year Month Diversion Pumping Capacities in Cubic—Feetper Second
200 400 600 1,018 1.600 1,800 2.500 3.000 3,500
Dec 12,298 24,585 36,893 62,411 98,267 109,920 148,902 172,866 194,776
1966 Jan 12.298 24,595 36.893 59,7585 79,242 82.561 92,280 98,961 102,763
Feb 11,108 22,215 33,323 56,276 85,730 95,250 127,011 148,046 165,093
Mar 11,148 21,741 31.865 49,985 66,968 71,820 87,696 97,735 106,293
Apr 7111 13.331 18.661 27.181 37.362 40,538 50,580 56,901 62,851
May 12,298 24,595 36,893 62,411 98,382 110,679 153,721 184,466 215,013
Jun 7.844 14,458 19,553 27.359 34,063 35,650 40,058 42,404 43,439
Jul 0 0 0 0 0 0 0 0 o}
Aug 6,263 12,213 18.164 29.800 43,345 46,941 55,618 58,434 60,417
Sep 8.439 16,408 24,342 40,802 62,848 70,386 95,385 111,156 125,172
Qct 12,298 24,595 36,821 60,092 87.637 95,968 120,999 133,488 141,702
Nov 9,122 11,779 11.782 11,782 11,782 11,782 11,782 11,782 11,782
Dec 161 161 161 161 161 161 161 161 161
1967 Jan 423 423 423 423 423 423 423 423 423
Feb 0 0 0 (o] 0 0 0 o} 0
Mar 0 0 0 0 0 0 0 o] 0
Apr 1,222 2,274 3.067 4,485 4,763 4.763 4,763 4,763 4,763
May 1,190 2,380 3,570 5,277 7.235 7.632 9,020 10,012 11,004
Jun 0 [+] 0 0 0 0 Q o) 0
Jul o] o} 0 0 o} 0 0 0 0
Aug o] (o} 0 0 0 0 0 (o} 0
Sep 6,262 10,718 12,951 15,067 15,067 15,067 15,067 15,067 15,067
Oct 4,744 7.814 9,895 12,315 14,573 14,969 15,627 15,627 15,627
Nov 11,099 21.237 30,043 44 554 59,765 64.423 78,393 87.316 94 .441
Dec 5,723 11,138 15,359 21,743 27,977 29,564 34,337 36,8095 38,978
1968 Jan 12,298 24,595 36,893 61,323 90,201 99,325 131,258 153,302 175,121
Feb 11.108 22,215 33,323 56,371 88,861 99,968 138,845 166,614 194,383
Mar 12,298 24,585 36.893 62,411 98,382 110,679 153,721 184,466 215,210
Apr 11,901 23.802 35.703 60,398 95,208 107,109 148,763 178,515 208.268
May 12,298 24 585 36,893 62,411 98,382 110,679 183,721 184,466 215.210
Jun 11,801 23,802 35,703 60,398 95,208 107.109 148,763 178,515 208,268
Jul 12.298 24,595 36.893 62,411 98,382 110,679 183,721 184,110 213,331
Aug 6,231 11,367 15,029 21,109 27.025 28.266 29,981 29,981 29,981
Sep 11,784 22557 33,201 54,214 78,502 85,458 105,387 116,744 126,132
Oct 12,298 24,595 35817 50,924 63,406 66,235 72,538 75,148 76,178
Nov 11,901 23,740 34,386 49,464 61,405 65,000 75,843 81,650 86,609
Dec 12,298 24,595 36.893 62.411 98,382 110,679 153,521 180,382 203,945
1969 Jan 11,680 21,871 31,052 39,609 43,881 44,121 44,121 44 121 44,121
Feb 5,689 11,243 16,796 28,321 44,565 50,119 69,558 83,442 96.837
Mar 12,298 24,595 36,893 62,411 98,382 110,679 153,721 184,466 215,210
Apr 11,901 23,802 35,703 60,398 95,208 107,109 148,763 178,515 208,268
May 12,298 24,595 36,893 62,411 98,382 110.679 153,721 184,141 213,462
Jun 3,967 7,736 11,306 18,640 24,598 24,847 24,847 24,847 24,847
Jul 0 0 o} 0 0 0 o} 0 0
Aug 0 0 0 0 o] 0 Q 0 0
Sep 7.268 13.453 17,715 22,900 25,087 25,087 25,087 25.087 25,087
Oct 12.298 24,595 36,848 52,930 62,046 63.236 65,717 66,709 66,994
Nov 10,547 19,133 25,550 33.202 39.571 40,761 43,625 43,801 43,801
Dec 10,428 19,204 26.531 39,691 56,681 62,224 76,861 83.258 88,695
1970 Jan 11,693 22,865 33.215 53,442 77.895 84,299 100,095 105.867 110.164
Feb 10,120 19,978 29,499 49,006 71777 78,917 101,191 111,738 118 667
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Table F—2

Brazos River Water Available for Diversion to Allens Creek Reservoir

{Acre — Feet per Month)

Year Month Diversion Pumping Capacities in Cubic—Feet per Second
200 400 600 1,015 1.600 1,800 2.500 3.000 3.500
Mar 12,268 24,595 36,893 62.411 98,382 110,679 153,721 184 466 215,210
Apr 11.901 23,802 35,703 60,398 95,208 107,108 148,763 178,515 208.268
May 12,298 24,585 36,893 62,411 98,382 110,679 153,579 181,538 203,596
Jun 5912 11,465 17.019 27.800 41.071 45,038 55,514 59,881 62,369
Jul o] 0 0 0 0 Q 0 0 (o}
Aug s} 0 0 0 0 0 0 Q o
Sep 9,092 15,651 20,949 29,935 38,598 40,978 47.823 50,836 53.812
Oct 12,298 24,595 36,893 62,177 91,882 101,503 127,375 140,615 152516
Nov 11,688 19,071 23,965 32,221 41,081 43,825 51,256 55,223 58,217
Dec 1,327 1,978 1.978 1,978 1,678 1,978 1,978 1.978 1,978
1971 Jan 507 507 507 507 507 507 507 507 507
Feb 0 o (o] 0 0 0 0 0 0
Mar 0 0 0 (s} 0 0 0 o} 0
Apr 0 0 0 0 0 0 0 o} 0
May 0 0 0 (o] 0 0 0 0 0
Jun o} 0 0 0 0 0 0 0 0
Jul o] 0 0 o] o] 4} 0 0 0
Aug 3,881 6,527 8,430 11,122 13,871 14,664 14,83t 14,831 14,831
Sep 3,044 4,484 5,620 7,096 7.642 7.642 7.642 7.642 7.642
Oct 10,863 20,409 28,648 42,775 59,020 64,574 82,490 93,120 101,708
Nov 11,901 23.802 35,703 60,398 95,208 106,399 132,789 140,101 145,540
Dec 12,298 24 595 36,893 62,411 98,382 110679 153.721 184 466 214,280
1972 Jan 12,208 24,595 36,893 62,411 96,735 107,133 140,235 162,698 184,511
Feb 9,651 18,103 25,855 40,888 58,694 64,401 83,578 96,046 103,164
Mar 1.379 2,569 3,759 6.229 9,710 10,511 13,288 14,382 15,373
Apr 0 0 0 o 0 0 0 0 (o}
May 5,951 11,901 17,590 28,544 43,628 48,126 62.257 72,175 82,002
Jun 783 1,587 2,319 2,938 2.938 2,938 2,938 2,938 2,938
Jul 0 0 0 0 0 0 0 (o} 0
Aug 0 o} 0 0 0 0 v 0 0
Sep 0 0 0 0 0 0 v} 0 0
Oct 1,984 3.967 5,890 9,182 11,318 11,697 11,697 11,697 11,697
Nov 11,901 23,802 35,703 60,398 95,208 107,109 143,954 159,171 172,064
Dec 12,195 23,781 34,443 50,639 59,833 62,213 68,918 71,685 73.631
1973 Jan 10,690 21,004 31,319 52,662 79,573 88.261 117,418 136,771 153,701
Feb 11,108 22,215 33,323 56.371 88,851 99,968 138.845 166,614 194,383
Mar 12,298 24,595 36,893 62,411 98,382 110,679 152,010 179,132 204,917
Apr 11.901 23,802 35,703 60,398 95,208 107,109 148,763 178,515 208,164
May 11,287 21,998 32,420 53,460 82,353 91,315 121,811 142,638 162,494
Jun 11,901 23,802 35,703 60,398 95,208 106,806 145,683 172,873 199,650
Jut 12,298 24,595 36.750 60,575 89,200 98,324 128,322 146,820 161,479
-Aug 6,500 11,625 15,989 23,490 29,923 29,986 29,986 29,986 29,086
Sep 9,825 17.876 24,722 37.807 49,694 52,800 60,206 61,969 62,741
Oct 12,298 24,595 36,883 62,411 98,382 110,679 153,721 184,466 215,210
Nov 11,901 23,802 35,703 60,368 95,208 107,109 148,763 178,515 207,008
Dec 12,298 24,595 36,893 62,411 98,382 110,679 152,379 178,377 201,871
1974 Jan 12,268 24,595 36,893 62,411 98,382 110,679 153,226 181,059 205,704
Feb 11,108 22.215 33.323 55,985 80,072 87,213 109,914 123,563 136,036
Mar 6,790 12,219 16,342 23,080 29,357 30,426 31,398 31,398 31,308
Apr 0 0 0 0 0 0 0 0 0
May 4,879 8.881 12,848 21,036 29,901 32,320 40,651 46,601 51,412
Jun 0 0 0 0 0 0 0 0 0
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Table F—2

Brazos River Water Available for Diversion 1o Allens Creek Reservoir

(Acre— Feet per Month)

Year Month Diversion Pumping Capacities in Cubic—Feet per Second
200 400 600 1.018 1,600 1,800 2,500 3.000 3,500
Jul 0 0 0 o] 4] 0 o] 0 o]
Aug 0 0 0 0] 0 0 o] o] o
Sep 11,901 23.802 35,703 60,398 95,208 107,109 148,763 177.939 205,497
Oct 12,298 24,595 36,893 62,411 98,382 110,679 153,721 183,800 212,639
Nov 11,501 23,802 35,703 60,398 95,208 107,108 148,763 178,515 208,268
Dec 12,298 24,595 36,893 62,411 98,382 110,679 153,721 184,466 215,210
1975 Jan 12,298 24 595 36,893 62,411 98.382 110,679 153,307 181,348 207,914
Feb 11,108 22,215 33.323 56,371 88,861 99,968 138.845 166,614 194,383
Mar 12,298 24 595 36,893 62,171 94,799 104,930 137,569 160,060 181,879
Apr 11,901 23,802 35,703 60,398 93,085 103,796 137,181 159,314 178,813
May 12,298 24,595 36.893 62,411 98,382 110,679 153,721 184 466 215,210
Jun 11,901 23,802 35,703 60,398 95,208 107,109 148,763 178,515 208,268
Jul 12,298 24 595 36,893 62,411 98,318 109,506 141,305 162,465 182,706
Aug 12,134 22,596 32,136 47,892 65,759 71.316 80,754 100,271 107 626
Sep 11,901 23,731 34,916 54,280 67.360 68,061 68,141 68,141 68,141
Oct 11,597 19,132 22,145 26.260 32,029 33616 39,170 42 675 45,056
Nov 8,905 15,122 20,085 28,857 34,466 34,863 35,409 35,409 35,409
Dec 5,120 9,521 13,705 20.166 24,485 24,791 24,791 24,791 24,791
1976 Jan 3,065 4,805 5,070 5,070 5,070 5,070 5,070 5,070 5,070
Feb 4,147 6.192 7,444 8,486 8.683 8.683 8.683 8.683 B,683
Mar 2,494 3,867 3.867 3.867 3.867 3,867 3.867 3,867 3.867
Apr 8,331 16,661 24,661 40,746 61,789 68,532 91,374 107,242 122,723
May 12,298 24,595 36,893 62,411 98,382 110,679 153.721 184,466 213,733
Jun 10,204 20,011 28,828 46,114 68,850 76,387 102,203 120,055 137.906
Jul 12,298 24,595 36,893 62,411 98,382 110,679 153,721 184,466 215,210
Aug 4,562 8,532 12,499 19,984 28,266 30,532 34,200 34,383 34,383
Sep 11,801 22,997 31,295 43,736 50,328 51,915 55,876 56,885 56,885
Oct 12,298 24,595 36,893 62,411 97.064 107,775 143,141 165,757 184,199
Nov 11,801 23,802 35,703 60,398 95,148 106,276 142,313 165,297 183,047
Dec 12,298 24,595 36,893 62411 98,382 110,679 153,721 184,466 214,306
1977 Jan 12,298 24,595 36,893 62,411 98,382 110,679 183,721 184,264 212,458
Feb 11,108 22,215 33,323 56,371 88,861 99,968 138,845 166,614 193,092
Mar 12,298 24,595 36,620 58,803 88,657 98,574 130,389 151,738 172,013
Apr 11,901 23,802 35,703 60,087 91,806 102,121 136,736 160,101 182911
May 12,298 24,585 36,893 62,411 97,745 108,467 142,248 164,067 183,236
Jun 7.537 14,940 21,720 34,368 49,995 53,689 58,838 58,838 58,838
Jul 4,145 7.163 9,313 12,409 14,464 14,533 14,533 14,533 14,533
Aug 1.801 2,594 3,019 3,019 3,018 3,019 3,019 3,019 3,018
Sep 9,413 16,059 19,981 23,558 23,829 23,829 23,829 23,829 23.829
Oct 5,394 6,226 6,226 6,226 6,226 6,226 6,226 6,226 6,226
Nov 2,338 2,402 2,402 2,402 2,402 2,402 2,402 2,402 2.402
Dec 1,928 3,515 4,935 7177 8,504 8,504 8,504 8,504 8,504
1978 Jan 5,185 9,730 14,090 22,110 30,953 33,730 41,796 45882 49 457
Feb 7.821 15,297 22,438 35,480 50,329 55,089 68.968 77,322 81,751
Mar 4117 7.687 10,942 15,688 20,784 22,371 27.465 30,440 33.415
Apr o] 0 0 o 0 o] o 0 0
May o] 0 0 0 0 o 0 0 0
Jun 9158 1,708 2,133 2,956 4117 4513 4,549 4,549 4,549
Jul o] 0 0 o 0 o] o] 0 0
Aug 2,576 4,956 5.836 8,344 8,344 8,344 8,344 8,344 8,344
Sep 5,591 10,464 14,602 21,129 28,121 30,443 36,245 40,112 43,087
Oct 441 441 441 441 441 441 441 441 441
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Table F-2

Brazos River Water Avaiiable for Diversion to Allens Creek Raservair

(Acre —Feet per Month)

Year Month Diversion Pumping Capacities in Cubic—Feet per Second
200 400 600 1,015 1,600 1,800 2.500 3,000 3,500
Nov 3,752 7.322 10,892 17.811 25,933 28,060 33,636 37,603 41,570
Dec 8,193 13.663 18,310 27,353 37.535 40,663 46,151 47,071 47,071
1979 Jan 12,298 24 595 36,893 62,411 96,540 107.448 142,729 166,353 188,557
Feb 11,108 22,215 33,323 56,342 85,262 94,782 128,105 149,314 164,963
Mar 9,521 18,572 27,300 45,021 67,879 75,385 100,172 116,690 131,801
Apr 11,901 23,802 35,703 60,254 93,077 103,788 137,118 157,988 177,499
May 11,108 22,111 32,822 55,047 86,376 97,087 133,564 159,263 184,057
Jun 11,128 21,665 31,583 51,537 76,513 84,447 109,881 126,441 142,309
Jul 12.206 22,721 30,978 44,193 56 422 60,389 72586 79,952 86,186
Aug 11,865 20,205 26,556 36,418 47,507 50,787 61,564 68,263 73,877
Sep 11,546 21,873 30,433 44,900 58,497 62,030 71,241 76,454 81,332
Oct 11,731 21,002 25197 298,909 32,644 32,786 32,786 32,786 32,786
Nov 8,650 14,125 18.647 25,314 27.553 27,853 27,553 27,553 27,553
Dec 10,273 19,009 26,743 41,823 87.211 61,484 71,301 76,260 80,755
1980 Jan 11,125 20,637 29,490 46,233 67.854 74,995 98,862 114,876 129,083
Feb 11,122 21,843 32,373 53,292 79,934 88,607 115,315 132,564 146,841
Mar 1,190 2.380 3,570 6,040 9,365 10,158 12,935 14,918 16,902
Apr 4,809 9,459 13,554 21,098 29,062 31,118 37.016 40,432 43,407
May 6,744 13.488 19,976 33,147 51,712 58,060 79,426 83,782 107,270
Jun 2,309 4,293 5,906 9,147 12,628 13,579 16,164 17,165 17.622
Jul 4,782 5,631 5,631 5,631 5.631 5,631 5,631 5,631 5,631
Aug 0 o} 0 o 0 Q0 0 0 0
Sep 5715 7 681 8,168 8,168 8,168 8,168 8,168 8,168 8,168
Oct 2,197 3,484 4,659 5,063 6,158 6,158 6,158 €,158 6,158
Nov 2,303 2,983 2,983 2,983 2,983 2,983 2,983 2,983 2,983
Dec 3,061 4,790 5,623 5,796 5,796 5,796 5,796 5,796 5,796
1981 Jan 3,287 5,793 6,764 7,778 7.778 7,778 7,778 7,778 7778
Feb 1,814 3.252 3,805 3,919 3,919 3,919 3,919 3919 3,919
Mar 2,380 4,198 5,551 8,020 10,689 .11,086 11,860 11,860 11,860
Apr 696 696 696 696 696 696 696 6596 696
May 793 1,587 2,380 4,027 5,541 5,745 5,745 5,745 5,745
Jun 9,521 19,042 28,562 48,318 76,166 85,687 119,010 142,162 164,330
Jul 10,122 19,942 29,463 48,196 73.589 81.920 110,825 130,455 149,287
Aug 3,588 6,610 9,387 13,231 14,391 14,788 16,176 17,168 18,160
Sep 10,953 21,522 31,794 52,212 77191 83.628 98,250 99,511 100,503
Oct 11,336 20,941 29,507 46,082 65,614 71,961 94 177 110,045 125,888
Nov 11,901 23,802 35,703 60,398 95,208 107,108 147,970 175,183 198,946
Dec 12,098 22,231 30,193 42,869 48,669 49,272 49,980 49,980 49,980
1982 Jan 6,326 10,898 14,480 16,049 16,049 16,049 16,049 16,049 16,049
Feb 1,195 1,647 1,647 1,647 1,647 1,647 1,647 1,647 1,647
Mar 1,984 3,967 5,951 9,470 14,1114 15,698 21,127 23,363 25,346
Apr 4,764 9,476 13,840 22,389 32,408 35,581 46,234 52.693 58,643
May 7141 14,281 21,422 36,239 57,125 64,265 89,258 107,109 124,961
Jun 6,855 13,207 19,095 30.619 46,531 51.688 69,738 82,631 S84 687
Jul 10,699 21,013 31.287 50,781 76,147 83,160 103,711 117,585 130,962
Aug 2.872 4,880 6,864 9,743 9,743 9,743 9,743 9,743 9,743
Sep 3,330 5,559 6,899 7,331 7.331 7.331 7.331 7.331 7,331
Cct 5,355 7,095 8,026 8,429 8,429 8,429 8,429 8,429 8,429
Nov 11,2904 19,196 24,636 33,858 44 050 47,223 54,254 57.081 58,919
Dec 10913 21,418 30,860 47,105 60,094 63,375 73,069 78.214 83,147
1983 Jan 10,278 19,462 27,988 44,242 59,529 64.440 77.432 82,967 86,934
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Table F—2

Brazos River Water Available for Diversion to Allens Creek Reservoir

{Acre—Feet per Month)

Year Month Diversion Pumping Capacities in Cubic— Feet per Second

200 400 600 1.015 1,600 1,800 2,500 3.000 3.500

Feb 11,108 22,215 33.323 55,856 87,185 97,896 131,927 154,569 175,414
Mar 12,298 24,595 36,893 62,411 98,225 110,079 148,919 175,637 199,175
Apr 4,760 9,234 13.698 21,449 30,999 33,776 41,963 45,808 48,783
May 4,364 8,727 13,091 22,146 34910 39,273 54,546 65,456 76,048
Jun 4,390 8,458 12,150 19,448 26,562 28,545 34,909 38,876 41,997
Jul 2,075 3.804 5,391 8,429 10,432 10,432 10,432 10,432 10.432
Aug 7.537 15,075 22,227 32,878 42,410 44,660 49,587 49 951 49,951
Sep 6,596 12,910 18,861 29,942 40.899 43,279 47.739 48,813 49,101
Oct 2,455 3463 3.859 3950 3,950 3,950 3,850 3.950 3.950
Nov 1,654 2,844 3,654 4,477 4,589 4,589 4,589 4,589 4,589
Dec 5,098 9,581 12,718 16,598 20,633 21,426 24,203 26,187 28,170
1984 Jan 0 0 0 0 0 ¢] o 0 o
Feb 0 0 o] 0 0 ¢] o] 0 0
Mar 3.249 6,207 8,598 13,412 19,214 21,197 27,176 31,143 34,317
Apr o] 0 (o o] 0 0 o 0 o
May 397 793 1,180 2,013 3,168 3.168 3,168 3,168 3,168
Jun o] 0 o 0 o] o] 0 o o]
Jui 0] 0 0 0 0 0] 0 o 0
Aug 0 o] o 0 0 0] 0 0 o
Sep 1,221 1,228 1,228 1.228 1,228 1,228 1,228 1,228 1,228
Oct 7.141 14,281 21.208 34,993 52,847 58,797 78,114 88,793 97,718
Nov 11,901 23,802 35,325 54,834 78,839 86,376 109,408 122,849 134,965
Dec 12,298 24,595 36,893 62,411 97,015 108,302 138,459 154,403 170.271
1985 Jan 12,298 24,595 36.893 62.411 98,382 110,679 153,099 182.851 211,536
Feb 11,108 22,215 32,960 53317 75,955 81,763 99,674 110,841 121,168
Mar 12.298 24,595 36,893 62.411 98,382 110,679 153,196 181,331 206,491
Apr 7.209 13,095 17,855 26,193 35,140 37,313 43,268 46,507 48,924
May 4,364 8,727 13,091 21,043 29,240 31,620 36,343 37,674 38,966
Jun 3,174 5,878 7.275 8,772 8,973 8,973 8,973 8,973 8,973
Jul 3.219 5,996 8,483 10,461 10,481 10,461 10,461 10,461 10,461
Aug 0 0] 0 0 o] (o] 0 o] 0
Sep 3,386 3,953 3,953 3,953 3,953 3,953 3,953 3,953 3,953
Oct 8,730 15,536 21,763 32.832 43,749 47.319 57.819 62,660 65,765
Nov 11,901 23,802 35,703 60.398 95,116 106,620 140,496 159,130 173,675
Dec 12,298 24 595 36,893 62,411 98,382 110,679 153,721 184,466 215,210
1986 Jan 12,298 24,595 36,893 62,411 96,124 104,561 122,562 125,561 127,180
Feb 11,108 22,215 33.323 56.010 84,272 93,396 125,330 148,141 170,951
Mar 5112 9,872 14,316 22,060 29,652 32,032 36,632 37.285 37.285
Apr 134 134 134 134 134 134 134 134 134
May 8,727 17.455 25,923 39,357 54,527 58,580 72,459 79,996 85,632
Jun 9,918 19,478 28,999 48,039 72,943 80,877 106.325 122.205 137.125
Jul 12,298 24,595 36,893 62,186 86,626 91,072 100,364 101,898 101,991
Aug 6,771 12,833 17,863 25.459 32650 32,994 32.994 32,994 32,994
Sep 10,514 19,543 28,270 46,319 70,686 79,017 104,767 121,069 133,593
Oct 12,298 24 595 36.805 59,374 86,610 94,824 122,583 141,806 160,345
Nov 11,901 23,802 35,703 60,398 95,208 107,109 148.763 177,407 203,345
Dec 12,298 24 595 36,893 62,411 98,382 110.679 153.721 184,466 216,210
1987 Jan 12,298 24,595 36,893 62,411 98,382 110,679 153.721 184,456 215,210
Feb 11,108 22,215 33,323 56,371 88,861 99,968 138.845 166,614 154,383
Mar 12,298 24,595 36,893 62,411 98,382 110,679 153,721 184,466 215,210
Apr 11,704 22,708 33,135 53.889 81,150 89,878 113,937 124,088 131,919
May 453 850 1,246 2,069 2,504 2.504 2.504 2,504 2,504
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Table F—-2

Brazos River Water Available for Diversion to Aliens Creek Reservoir

{Acre—Feet per Month)

Year Month Diversion Pumping Capacities in Cubic—~Feet per Second
200 400 600 1.015 1,600 1,800 2,500 3.000 3,500
Jun 11,801 23,802 35,703 60,398 95,208 107.109 148,763 178,055 206.816
Jul 12,298 24,595 36,893 62,411 08,382 110,679 153,620 181,660 207 .911
Aug 12,298 24,178 34,976 55,190 72,870 77.078 86,896 88,609 89,443
Sep 11,901 22,596 29,376 35,284 37138 37.242 37.242 37,242 37,242
Oct 7.697 11,731 13.532 15,345 15,423 15,423 15,423 15,423 15.423
Nov 7.433 13,417 18,342 25,147 31.456 33,348 38,901 42,564 44,753
Dec 10,271 19.437 27,939 40,587 54,079 58,443 73.716 83,618 91,470
1988 Jan 11,989 22,585 31,667 46,923 61,932 64,835 70,180 72,560 74,544
Feb 3,489 6,066 7.806 9,976 11,595 11,595 11.585 11,595 11.8856
Mar 3,938 6,61 8,981 12,559 16,040 17.230 21,395 23.401 25,384
Apr o] (o} 0 0 0 (o} 0 0 0
May o] o 0 0 0 0 o] 0] 0
Jun 1,190 1.935 2.331 3.155 3.1565 3.155 3,155 3,155 3,155
Jul 3,457 6,130 7717 10,239 11.004 11,004 11,004 11,004 11.004
Aug o] 0 0 0 0 0 0 0 0
Sep 0 0 0 0 0 0 0 0 0
Cot 0 0 0 0 0 0 [t} o} 0
Nov 0 0 0 0 o} 0 c 0 0
Dec 2,221 2,400 2,400 2,400 2,400 2,400 2,400 2,400 2.400
1989 Jan 2,380 4,760 6,968 11,084 16,091 17.678 21,913 24,888 27.863
Feb 6,473 11,525 15.921 24,052 33.335 36,155 44,738 48,705 52,290
Mar 1,266 2,456 3,646 6,116 8,613 9,407 12,183 14,167 16,150
Apr 3,570 7141 10,690 17.275 25,843 28,620 36,893 41,851 46,810
May 5,851 11,901 17.852 28,944 44,029 48,974 65,636 77.537 89,438
Jun 11,901 23,802 35,703 60,398 95,208 107,109 148,763 176,964 202,749
Jul 6,706 12,775 18,600 29.714 44,118 48,152 61,032 68,986 75.335
Aug 7.749 14,959 21,475 32,846 44,123 47,297 54,692 58,298 61,273
Sep 7.182 12,404 12,590 12,590 12,590 12,880 12,590 12,590 12,590
Oct 5,874 8,922 10,194 10,960 10,960 10,960 10,960 10,960 10.960
Nov 1,157 1,157 1157 1,187 1,157 1,157 1,157 1,157 1157
Dec 1,587 3,174 4,542 6,490 7.270 7.270 7.270 7,270 7.270
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APPENDIX G

NET EVAPORATION DATA FOR ALLENS CREEK RESERVOIR



APPENDIX G

NET EVAPORATION DATA FOR ALLENS CREEK RESERVOIR

Net evaporation data are summarized in Table G-1. The data from 1947 to
1975 were taken from the URS/Forrest and Cotton reports on the Allens Creek site
published in 1974 and 1977. The data from 1940 to 1946 and 1976 to 1989 were
derived for the current study.

Both the URS/Forrest and Cotton data and the current data were calculated
using the same method. From 1947 to 1966, evaporation data were taken from
Texas Water Development Board Report 64, and data for the period from 1940
through 1945 and 1966 through 1989, were taken from the Texas Water
Development Board Water Oriented Data Bank. Net evaporation at the reservoir
site was computed by taking a weighted average of evaporation in TWDB
evaporation quadrangles H-11, H-12, G-11 and G-12, with weighing factors
dependent on the distance between the center of each evaporation quadrangle and

the center of the reservoir.



Table G-1

Net Reservoir Evaporation for Allens Creek Reservoir

Values in Feet

Jan Feb Mar | Apr | May | Jun Jul Aug Sep Oct Nov Dec | Total
1940 | 0.06 | -0.07 | 0.19 | 0.06 | 0.17 [ -0.06 | 0.29 | 0.47 0.4 0.1 | -0.46 -0.2 | 0.95
1941 0.04 | -0.06 | -0.14 -0.2 0 -0.1 0.13 0.42 | -0.07 | -0.18 0.13 0.09 0.06
1942 | 0.14 | 0.01 | 0.12 -0.2 } 021} 0.17 } -0.12 } 0.19 | 0.18 | 0.24 | 0.11 | 0.02 | 1.07
1943 | -0.04 0.11 0.03 0.23 0.06 0.3 0 0.47 0.16 0.29 | -0.04 | -0.12 1.45
1944 | -0.38 0 -0.2 | 0.17 -03 | 036 | 048 | 0.22 | 0.18 | 0.36 | -0.17 | -0.18 | 0.54
1945 | -0.03 | -0.05 [ -0.05 | -0.07 | 0.22 | 0.14 03 |-0.19 § 033 | 0.05 | 0.23 | -0.11 | 0.77
1946 -0.1 | 0.01 | -0.07 | 0.07 -0.2 | 0.01 | 0.32 0.3 {-0.03 [ 0.08 |-0.36 | 0.06 | 0.09
1947 | -0.16 | 0.14 { -0.03 { 0.11 { -0.09 0.3 | 043 | 0.08 | 045 | 0.31 0 |-0.14 1.4
1948 | -0.05 | -0.15 | 0.08 { 0.08 | 0.07 | 041 { 038 | 041 | 033 | 037 | 0.09 | 0.16 | 2.18
1949 | -0.21 | -0.24 | -0.04 | -0.19 | 0.28 | 0.22 | 0.14 | 0.39 | 0.24 | -047 | 0.34 | -0.24 | 0.22




Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec | Total
1950 | 0.01 | -0.21 0.19 | -0.16 | 0.13 | 0.02 | 0.34 | 0.56 0.2 | 041 033 | 0.19 | 2.01
1951 0.04 | 0.03 | 0.01 0.23 | 0.1t 0.21 053 | 065 | -0.07 | 038 | 024 | 0.15 | 2.51
1952 0.1 |-0.15 | 0.12 | -0.14 | -0.07 | 041 0.24 0.6 | 0.43 | 0.62 | -0.18 | -0.03 | 1.95
1953 | 0.17 | -0.07 | 0.16 | 0.09 | -0.25 | 0.39 | 0.41 | -0.03 | 0.41 0.18 { 0.11 | -0.09 | 1.48
1954 | 0.02 | 027 | 023 | 002 | 0.14 | 049 | 047 | 0.58 | 0.56 0.2 | 0.21 0.21 34
1955 | 0.03 -0.2 | 0.26 | 0.11 0.09 | 035 | 034 | 025 | 024 | 057 | 037 | 0.16 | 2.57
1956 | 0.04 | 0.01 0.18 0.1 02 | 035 | 075 | 0.67 | 0.67 | 038 | 0.28 | 0.04 | 3.67
1957 | 0.14 | 0.01 | -0.19 -0.3 | 0.14 | 003 | 0.44 | 0.47 | 0.13 | -0.06 -0.1 0.15 | 0.86
1958 | -0.11 | -0.05 0.12 0.06 0.15 | 0.31 0.35 0.38 | -0.32 0.1 0.11 0.09 1.19
1959 | 0.15 | -0.22 | 0.21 -0.2 | -0.04 | 035 | 0.21 0.12 | 028 | 0.05 | 0.21 | -0.04 | 1.08
1960 | 0.02 | -0.05 | 0.13 | 0.06 { 0.31 | -0.14 | 0.28 | 0.05 | 0.41 | -0.09 | -0.04 | -0.17 | 0.77
1961 | -0.07 | -0.13 | 0.14 | 0.14 | 0.27 | -0.17 | 0.05 | 0.36 | -0.16 | 0.38 | -0.05 | 0.11 | 0.87
1962 | 0.04 0.1 0.2 |-007 | 0.26 |-0.02 [ 0.54 | 056 | 0.11 024 { 007 | -0.14 | 1.89
1963 | 0.04 | -0.02 | 024 | 0.17 | 029 | 0.12 | 0.38 0.5 | 0.33 04 | 002 | 001 | 2.48
1964 | -0.03 | -0.03 | 0.05 | 0.16 | 0.21 034 | 041 0.41 | -0.05 | 032 { 0.08 | -0.03 | 1.84




1Y)

Jan I'eb Mar Apr May Jun Jul Aug Sep Oct Nov Dec | Total
1965 { 0.03 | -0.12 | 0.16 | 0.19 -0.1 0.31 0.51 0.4 | 0.28 0.2 | -0.17 | -0.24 | 1.45
1966 | -0.03 | -0.02 | 0.14 0 |-0.04 | 024 | 041 03] 023 | 035 | 0.23 0.1 1.91
1967 | 0.05 | 0.07 | 0.15 0.1 0.08 | 047 | 047 04 [ 008 | 0.15 | 0.15 | 0.03 2.2
1968 | -0.05 | 0.03 { 0.06 | 0.03 | -0.01 }-002 [ 032 | 052 | 0.14 | 022 | 0.14 | 0.07 | 1.45
1969 { 0.09 | -0.14 | 0.09 | 0.04 | 0.08 | 0.46 | 0.66 | 0.43 032 | 032 | 024 | 0.06 | 2.65
1970 | -0.01 0 | 0.01 0.03 | -0.03 | 039 | 042 | 047 | 0.03 | 0.01 | 0.31 0.11 1.74
1971 023 | 0.12 | 0.29 | 0.24 | 0.22 04 | 054 022 | 0.12 | 0.16 | 0.19 | -0.03 2.7
1972 | 0.02 0.1 0.17 | 0.21 0.05 | 0.27 | 0.24 | 032 | 0.21 0.17 | 0.01 0.03 1.8
1973 | -0.06 | -0.04 | 0.02 | -0.03 | 0.25 | -0.01 034 | 027 | 0.08 | 0.04 | 0.21 0.09 | 1.16
1974 | -0.09 02 ] 012 ]| 023 | 0.15 | 038 | 045 { 0.16 0.1 0.14 0 | 0.01 1.85
1975 | 0.04 { 0.05 | 0.09 | 0.06 | 0.04 0.2 | 0.31 023 | 032 | 0.21 0.2 | 0.08 | 1.83
1976 { 0.13 § 0.21 0.08 | 004 | 0.15 | 021 | 0.16 | 043 | 0.17 | 0.07 | 0.01 | -0.08 | 1.58
1977 | -0.04 | 0.04 | 0.11 0.08 | 024 | 029 | 046 | 036 | 026 | 032 | 0.04 | 0.16 | 2.32
1978 0.1 | 006 | 024 | 025 | 032 | 0.26 | 0.44 | 049 | 0.08 04 | -0.04 | 0.02 2.3
1979 | -0.08 | -0.08 | 0.07 | -0.01 0.1 0.25 | 0.12 03 1 0.08 | 034 | 0.16 | -0.01 1.24




D

Jan Feb Mar Apr | May Jun Jul Aug Sep Oct Nov Dec | Total
1980 | -0.06 | 0.04 | 0.05 | 0.26 | 0.12 | 0.56 0.6 | 0.55 | 0.21 0.27 0.1 | 0.13 | 2.83
1981 | 002 | 004 | 0.13 | 0.15 | 0.12 | 007 | 0.29 | 0.33 | 0.28 | 0.08 | 0.07 | 0.12 1.7
1982 | 0.07 -0.01 0.08 | 008 | 007 [ 037 | 056 | 0.52 | 0.45 | 0.18 | -0.01 | 0.04 2.4
1983 0 |]-005 | 005} 033 | 018 | 024 | 026 | 024 | 0.16 | 0.22 0.1 0.04 | 1.77
1984 | 0.02 | 0.08 | 0.15 | 039 [ 0.25 [ 0.35 | 0.39 04 | 034 ]-004 [ 0.13 | 0.04 2.5
1985 0;08 0.09 0.09 0.16 0.27 0.3 0.41 0.63 0.32 0.17 0.12 0.15 2.79
1986 | 0.13 | 0.11 025 | 0.2t { 0.13 | 0.12 | 0.64 | 0.35 { 0.16 | 0.08 | -0.04 -0.1 | 2.04
1987 | 0.06 | -0.07 | 0.22 | 042 | 0.08 | 0.11 03 | 052 | 029 | 043 | 0.0f | -0.03 | 2.34
1988 | 0.13 0.1 | 0.08 | 019 | 033 | 036 | 037 | 049 | 0.42 04 | 029 ¢ 0.05 | 3.21
1989 [ -0.12 | 0.08 | 0.06 | 0.21 | 0.15 0.1 | 035 | 034 [ 043 | 029 | 0.15 | 0.14 | 2.18
Avg. | 0.01 0 0.1 { 008 1 0.11 | 0.23 | 0.36 | 037 | 0.22 | 0.21 | 0.08 [ 0.02 1.79.




APPENDIX H
ALLENS CREEK RESERVOIR QUALITY ROUTING STUDIES

BASED ON 50 YEARS OF HISTORICAL HYDROLOGIC CONDITIONS



ALLENS CREEK RESERVOIR - Chloride with TTP bypass requirements 60% Qrought con
70,000 demand 1500 cfs pump rate; Brazos available flow based on daity analyse

MAXIMUM CAPACITY
STARTING CONTENT
CCNSTANT DEMAND

DATE EVAP. D
LOSS

*AC-FT*  *A

1940
495,
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C-FT*

3017,
2793.
4053,
6734.
9107.
10787.
10738.
8834.
4382,
3227.
3017,
3311.

70000.

3017.
2793,
4053.
6734,
9107.
10787.
10738.
8834.
4382,
3227.
3017,
3311.

70000.

3017.
2793.
4053.
6734.
9107.
10787.
10738.
8834.
4382.
3227.
3017.
3311,

70000.

142892. ACRE-FEET.
142892. ACRE-FEET.
70000, ACRE-FEET PER YEAR.

NATURAL
INFLOW
*AC-FT*

é.
597.
4.
328.
2168.
9031.
32496.
12.
45.
129.
13315.
20866.

78997.

3838.
3925.
10003.
4326.
9546,
15001.
26488,
199.
33.
178.
1363.
221.

73121,

136.
137.
1264.
8314,
377.
306.
516.
13.
496.
67.
451.
497,

11434,

MAKE -UP
INFLOW
*AC-FT*

0.
5641,
0.
12847.
10510.
4319.
c.

0.

0.
10750.
0.

Q.

4L4067.

a.
0.
0.
3523.
3907.
c.

0.
12299,
3804.
1742,
2804,
4049,

32128.

4172,
a.

0.
7454,
10840.
12190.
9249,
0.
16262,
5207.
3551,
3195.

72120.

INFLOW
QUALITY
*MG/L™

&0.
103.
&0.
100.
82.
bé .
18.
60.
60.
146.
27.
23.

40.
39.
30.
47,
32.
26.
21.
1.
89.
133,
122.
96.

159.
60.
80.
45.
51.
&9.
81.
é0.
52.

129.
95.
86.

SHORT-
AGE
*AC-FT*

Q.
9.
0.

0.

.

P e e e

(=N =)
- .

o
.

D/s
RELEASE
*AC-FT*

510.

328.
2168.
3058.

17.
12.
45.
129.

216.

6570.

326.
510.
406.
2765.
4346,
3058.
17.
199.
33.
178.

216.

12134,

136.
137.
124.
2765.
377,
306,
17.
13.
496.
67.

216.
4731,

SPILLS

*AC-FT*

22622.

a.
0.

0.
0.
0.
0.
0.
0.
Q.

0.

"""" END OF MONTH

CONTENT
*AC-FT*

139380.
142892.
137273,
142892,
142892.
142892,
142892.
130191,
122533,
129237.
142892.
142892,

142892,
142892,
142892.
142892.
142892,
142892,
142892,
142892,
142892,
142892.
142892.
142892.

142892,
140017,
134976,
142892,
142892.
142892,
142892.
132494,
142892,
142892
142892,
142892,

ELEV. QUALITY

'FT*

117.6
118.0
117.3
118.0
118.0
118.0
118.0
116.5
115.5
116.3
118.0
118.0

118.0
118.0
118.0
118.0
118.0
118.0
118.0
118.0
118.0
118.0
118.0
118.0

118.0
17.7
117.0
118.0
118.0
118.0
118.0
116.7
118.0
118.0
118.0
118.0

*MG/L™

120.
119,
121.
9.
17,
110.

98.
101.
104.
108.

98.

91.

50.
88.
5.
82.

FodipdudNdINA



ALLENS CREEX RESERVOIR - Chloride with TTP bypass requirements 40% drought con
70,000 demand 1400 cfs pump rate; Brazos available flow based on daily amalyse

DATE

—

0
— . &~
O OB~ W LI A

—
N —

1944

-
OO0~ OV

—
[AV]

—
0
&~
wi

— .
N2 OO0 NN WN

EVAP.
Loss
*AC-FT*

-330.
F08.
248.

1898.
494.

2469.

0.

3859.

1310.

2379.

-329.

-989.

11917,

-3135.
0.
-1650.
1403.
-2475.
2970.
3947,
1799.
1477.
2970.
-1403.
-1485.

4418.

-248.
-413.
<413,
-578.
1815.
1155.
2475.
-1568.
2723.
413.
1898.
-908,

5351,

DEMAND

*AC-FT*

3017.
2793,
4053.
6734,
$107.
10787.
10738.

8834.

4382.
3227.
3017.
33N,

70000,

3017.
2793,
4053.
6734,
9107.
10787.
10738.
8834.
4382.
3227.
3047,
3N,

70000,

3017,
2793.
4053.
6734.
?107.
10787.
10738.
8834.
4382.
3227.
3017.
3311.

700G0.

NATURAL  MAKE-UP INFLCW SHORT- D/s SPILLS  -==s---~ END OF MONTH-------

INFLOW INFLOW  QUALTTY AGE RELEASE CONTENT ELEV. QUALITY

AC-FT™  *AC-FT™ *MG/L™  *AC-FT* *AC-FT*  %AC-FT*  *AC-FT* TET*  AMGsLY

1562. 1451, 72. 0. 326. 0.  142892. 118.0 76.

181. 3701. 201. 0. 181. 0. 142892. 118.0 a0.

1369. 3338, 152. 0. 406. 0.  142892. 118.0 82.

257. 8632. 124. 0. 257. 0. 142892, 118.0 Bé.

1058. 4530, 159, Q. 1058. 0. 137821, 117.4 89,

605, 13060. 58. 0. 605. 0. 137625, 117.4 85.

15. 8450. 125. 0. 15. 0. 135337, 117.1 90.

1. 6750. 204. 0 1. 0. 129394, 116.4 98.

111. 0. 60. 0 111, 0. 123702. 115.7 99.

112. 18450. 74, v 112. C.  136545. 117.2 98.

8. 5650. 128. 0. 8. 0. 139508, 117.6 $8.

113. 5706, 85. 0. 13, 0. 142892, 118.0 97.
5392. 79718. 0. 3193. 0.

6453, 0. 35. 0. 326. 6245, 142892, 118.0 94.

5991. 0. 35, 0. 510. 2688. 142892, 118.0 92.

5161. 0. 37. 0. 406, 2352.  142892. 118.0 89.

500. 8137, 52. 0. 500. 0.  142892. 118.0 8sa.

5876, 5102. 29. 0 4346. 0. 142892. 118.¢ az.

647. 13757. 25, 0 647, 0. 142892, 118.0 78.

97. 0. &0, 0. 17. 0. 128287. 116.2 81.

394. 0. 60. 0. 394. 0. 117654, 114.9 82.

1677. 30883. 105. 0. 1463. 0. 142892. 118.0 88.

2. 6197. 189. 0 2. 0. 142892. 118.0 94.

B256. 0. 32. 0 7. 6565. 142892, 118.0 9.

10465. 0. 30. 0 216. 8423, 142892, 118.0 87.

45519, 64075. 0. 8904, 26273,

12861. 0. 28. 0. 326. 9766. 142892, 118.0 84,
3549. 0. 40. 0. 510. 659.  142892. 118.0 &3.
1945, 2101. 48. 0. 406, 0. 142892, 118.0 81.

10441. 0. 29. 0. 2765. 1520.  142892. 118.0 78.

933, 10922. 61. 0. 933. 0. 142892, 118.0 77.
3397. 11603, 54, 0. 3058. 0. 142892. 118.0 76.
297, 12933. 93. a. 17. 0. 142892, 118.0 79.
6714, 1437. 38. 0. 8ss. 0. 142892, 118.0 75.
1293, 7105. 55. 0. 1293, 0. 142892, 118.0 76,
3773. 1546. 48, 0. 1679. 0. 142892. 118.0 75.
253, 4739. 8s5. 0. 77. C. 142892, 118.0 76,
B11%. 1808. 7. 0. 216, C. 142892. 118.0 76.

46267. 54194, 0. 12165, 11945,



ALLENS CREEK RESERVOIR - Chloride with TTP bypass requirements &0% drought con
70,000 demand 1600 cfs pump rate; Brazos available flow based on daily analyse

DATE

0
=~
o

N 0% ) OB LN

1947

JEP—
S OO OV WA

12

—
0
~
o]

Rl Bt I s SRV P N P ¥ e

EVAP.
Loss
*AC-FT*

-825.
B3.
~578.
578.
-1650.
83.
2640.
2469,
-246.
658,
-2970.
495,

737.

-1320.
1155.
-248.

908.
-743.
2475.
3536.

657.
3716.
2555.

0

-1155.
11530.

-412.
-1237.
640,
660,
577.
3368,
3107.
3335.
2672.
2987.
725.
1285.

17728.

DEMAND

*AC-FT*

3017.
2793.
4053.
6734,
9107.
10787.
10738.
8834.
4382.
3227.
3017.
3311,

70000.

3017.
2793.
4053,
6734.
9107.
10787.
10738.
8834.
4382.
3227.
3017.
3311.

70000,

3017.
2793.
4053.
6734.
9107,
10787.
10738.
8834.
4382.
3227.
307,
3311.

70000.

NATURAL
INFLOW
*AC-FT*

5845.
4928.
13612.
1276.
4121.
2239.
70.
0.
515.
664,
956E.
1332.

44170,

9388.
150.
1592.
128,
5968.
226.
309.
2313.
536.
145.
579.
5278.

26532.

984,
1478.
1083.

362,

613.

70.
28.
19.
35.
£8.
407.
15.

5162,

MAKE -UP
INFLOW
*AC-FT*

g.

0.
7312.
7457.

10870.
13325.
0.

19324,
2690.

60978.

3948.
2699.
7642.
6742,
13262.
Q.
19150.
11279.
1780.
6517.
0.

73019.

0.
650.
0.
0.

29195.

INFLOW
CUALTTY
*MG/L*

36.
37.
27.
52.
33.
38.
89.
0.
60.
260,
30.
79.

3.
105.
S5,
72.
856,
232,
60.
S8.
104.
206,
145,
37.

SHORT-

*AC-FT*

[= = Ne el ool oRo ol o)
o » e« s & 8 8 & ® % s ®

(=]

.

OO0 00DQCOoOO00QOO
M) . e v e e s

(=]

»

OO0 O0O0OO00OO
. R

0.

0.

0.
Q.

a.

b/s
RELEASE
*AC-FT*

326.
510.
406.

10367.

326.
150.
406.
128.
4346.
226.
309.
885,
536.
145.
77.
216.

7750.

326.
510.
406.
362.
613.
70.
17.
19.
35.
68.

15.

2518.

SPILLS

*AC-FT*

3327.
1542,
9731.

24044,

7365.

N

o= e B oo B o B oo B o Y o B oo B v Y o0 }
« » e s ® -

2906.

10271,

CONTENT
*AC-FT*

142892.
142892.
142892.
142892.
142892,
142892,
142892,
131589.
127453.
142892,
142892.
142892.

142892.
142892.
142892,
142892,
142892.
142892,
128618,
139705.
142892.
138890.
142892.
142892.

141355.
142892,
142892,
142892.
140498,
126343,
119799,
107530.
100575,

95012,

91600.

87003.

ELEV.

’FT*

118.0
118.0
118.0
118.0
118.0
118.0
118.0
116.6
16.1
118.0
118.0
118.0

118.0
118.0
118.0
118.0
118.0
118.0
116.3
117.6
118.0
117.5
118.0
118.0

117.8
118.0
118.0
118.0
117.7
116.0
115.2
113.7
112.8
112.1
11.7
111.1

QUALITY
*MG/L*

Th.
73.
70.
69.
b6,
83.
67,

103,
102.
101,
105.
104,
107,
110,
113,
116.
121,
122.
123,



ALLENS CREEX RESERVOIR - Chloride with TTP bypass requirements &0% drought con
70,000 demand 1600 cfs pump rate; Brazos available flow based on daily analyse

NUMBER OF MONTHS OF DATA = 600

QUALITY
AVERAGES 100.
STD.DEV. SAMPLE 36,

RANK % TIME CUALITY

<= (MG/L)

1 17 49,
2 .33 50,
3 .50 50.
4 b7 50,
5 .83 50.
6 1.00 50.
7 1.17 51.
8 1.33 51.
9 1.50 51.
10 1.67 51,
1 1.83 52.
12 2.00 52.
13 2.7 53.
1A 2.33 53,
15 2.50 53.
16 2.67 54,
17 2.83 54.
18 3.00 55.
19 3.17 55.
20 3.33 55.
21 3.50 56.
22 3.67 55.
3 3.83 56.
24 4.00 8.
25 4.17 59.
26 4.33 59.
27 4.50 59.
28 4.67 50,
29 4.83 61.
30 5.00 62.
3 5.17 63.
32 5.33 63.
33 5.50 63.
34 5.67 64.
35 5.83 &4,
36 6.00 &4,
37 6.17 &5.
38 6.33 65.
39 6.50 5.
40 6.67 65.
41 6.83 5.
42 7.00 66.
43 7.17 6b.
44 7.33 &7.
45 7.50 67.
48 7.67 67.
47 7.83 67.
48 8.00 67.
49 8.17 67.
50 8.33 67.
51 8.50 68,
52 B.&67 68.
53 8.83 58.
54 9.00 69.
55 9.17 69.
56 9.33 &9.
57 9.50 70.
58 9.67 70.
59 9.83 70.
0 10.00 70.
61 10.17 70.
&2 10.33 71.
&3 10.50 71.
64 10.67 7.



ALLENS CREEK RESERVCIR - Chloride with TTP bypass requirements &£0% drought con
70,000 demand 1600 cfs pump rate; Brazos available flow based cn daily analyse

RANK % TIME QUALITY
<= (MG/L)

65 10.83 71.
66 11.00 7.
&7 1.7 71.
68 11.33 72.
69 11.50 7e.
70 11.67 2.
71 11.83 72.
72 12.00 72.
73 12.17 7e.
74 12.33 72.
7 12.50 73.
76 12.67 73.
77 12.83 73.
78 13.00 73.
79 13.17 73.
80 13.33 73.
81 13.50 73.
82 13.67 73.
83 13.83 73.
84 14.00 73.
85 14.17 73.
86 14.33 73.
87 14.50 73
a3 14.67 73.
89 14.83 73.
S0 15.00 73,
91 15.17 73.
92 15.33 73.
93 15.50 73.
94 15.67 T4.
95 15.83 T4,
96 16.00 74.
97 16.17 4.
o8 16.33 74.
99 16.50 74.
100 16.67 75.
101 16.82 75.
102 17.00 75.
103 17.17 75.
104 17.33 7s.
105 17.50 7s.
106 17.67 75.
107 17.83 76.
108 18.00 75.
109 18.17 76.
110 18.33 75.
m 18.50 76.
112 18.67 75.
113 18.83 76.
114 19.00 78,
115 19.17 76.
16 19.33 76.
17 19.50 76.
118 19.67 76.
119 19.83 76,
120 20.00 76.
121 20.17 76.
122 20.33 77.
123 20.50 77.
124 20.67 77.
125 20.83 7.
126 21.00 77.
127 21.17 77.

128 21.33 7.



ALLENS CREEK RESERVOIR - Chloride with TTP bypass requirements 60% drought con
70,000 cemand 1600 cfs pump rate; Brazes available flew based on daily analyse

RANK % TIME QUALITY
<= (MG/L)
129 21.50 77
130 21.67 7
131 21.83 77.
132 22.00 77,
133 22.17 77
134 22.33 77
135 22.50 7.
136 22.67 V8.
137 22.83 78,
138 23.00 78.
139 23.17 78.
140 23.33 78.
141 23.50 78,
142 23.67 78.
143 23.83 78,
144 24.00 79.
145 24.17 79.
146 24.33 79.
147 24.50 79.
148 24.67 79.
149 24.83 79.
150 25,00 79.
151 25.17 79.
152 25.33 79.
153 25.50 &0,
154 25.67 80.
155 25.83 80,
156 26.00 8a.
157 26.17 80.
158 26.33 80.
15¢ 26.50 80.
160 26.67 80.
161 26.83 80.
162 27.00 80,
163 27.17 80.
164 27.33 80.
165 27.50 81.
166 27.67 81.
167 27.83 81,
168 28.00 81,
169 28.17 81,
170 28.33 81.
17 28.50 81,
e 2B.&7 81. !
173 28.83 82,
174 29.00 82.
175 29.17 82,
176 29.33 82.
77 29.50 82.
178 29.67 &2,
179 29.83 gz2.
180 30.80 82.
181 30.17 82,
182 30.33 82,
183 30.50 - - 82.
184 30.67 82.
185 30.83 83,
186 31.¢0 &3,
187 31.47 &3,
188 31.33 83,
189 31.50 g3.
190 31.67 83,
191 31.83 a3,

192 32.00 83,



ALLENS CREEK RESERVOIR - Chloride with TTP bypass requirements 60% drought con
70,000 demand 1600 cfs pump rate; Brazos available flow based on daily analyse

RANK % TIME QUALITY
<= (MG/1)
193 32.17 83.
194 32.33 as.
195 32.50 83.
196 32.67 a3.
197 32.83 84,
198 33.00 84.
199 33.17 84,
200 33.33 84.
201 33.50 84.
202 33.67 84.
203 33.83 84.
204 34.00 84.
205 34.17 84.
206 34.33 84.
207 34.50 85,
208 34.67 85.
209 34.83 85,
210 35.00 85.
21 35.17 as5.
212 35.33 85.
213 35.50 a5.
214 35.67 85.
215 35.83 8s5.
216 36.00 85.
217 36,17 85.
218 36.33 85.
219 36.50 85.
220 36.67 85,
221 36.83 86.
222 37.00 86.
223 37.17 86.
224 37.33 86.
225 37.50 36.
226 37.67 86.
a27 37.83 86.
228 38,00 86.
229 38.17 87.
230 38.33 87.
231 38.50 &7.
232 38.67 87.
233 38.83 a7.
234 39.00 87.
235 39.17 87.
236 39.33 87.
237 39.50 ar.
238 39.67 a7.
239 39.83 87.
240 40.00 88,
261 40.17 as.
242 40.33 8a8.
243 40.50 83.
244 40.67 8a.
245 40.83 8a.
246 41.00 a8,
247 41,17 ga.
248 41.33 as.
249 41.50 a8.
250 41.67 83.
251 41.83 Ba.
252 42.00 88.
253 42.17 2a.
254 42.33 8s.
255 42.50 8a.
256 42.67 8a.




ALLENS CREEK RESERVOIR - Chloride with TTP bypass requirements 60% drought con
70,000 demand 1600 cfs pump rate; Brazos available flow based on daily analyse

RANX % TIME QUALITY
<= (MG/L)
257 42.83 88.
258 43.00 89.
259 43.17 89.
260 43.33 89.
261 43.50 89.
262 43.67 B89.
263 43.83 &9.
264 44,00 89.
265 44.17 89.
266 44,33 8%.
267 44.50 90.
268 64 .67 90.
269 44.83 90.
270 45.00 90.
271 45.17 90.
272 45.33 S0.
273 45.50 90.
274 45.67 S0.
275 45.83 90.
276 46.00 90.
277 46.17 90.
278 46.33 91.
279 46.50 1.
280 66.67 91.
281 46.83 M.
282 47.00 ?1.
283 4717 1.
284 47.13 1.
285 47.50 91.
28BS 47.67 91.
287 47.83 91.
288 48.00 91.
289 48.17 9.
290 48.33 1.
291 48.50 92.
292 48.67 92.
293 48.83 g2.
294 49.00 92.
295 49.17 g2.
296 49.33 92.
297 49.50 92.
298 49.67 93.
299 49.83 93.
300 50.00 94.
301 50.17 94.
302 50.33 94.
303 50.50 94,
304 50.67 9.
305 50.83 94.
306 51.00 94.
307 517 95.
308 51.33 95.
309 51.50 95.
310 51.67 95.
n 51.83 96.
312 52.00 96.
313 52.17 %6.
314 52.33 97.
315 52.50 97.
316 52.87 97.
317 52.83 97.
318 53.00 97.
319 53.17 97.

320 53.33 97.



ALLENS CREEK RESERVOIR - Chloride with TTP bypass requirements &0% drought con
70,000 demand 1600 cfs pump rate; Brazos available flow based on daily analyse

RANK % TIME QUALITY

<= (MG/L)
321 33.50 98.
322 53.67 %8.
323 53.83 98.
324 54.00 98.
325 54.17 98.
326 54.33 98.
327 54,50 98.
328 54.67 98.
329 54 .83 98.
330 55.00 98.
331 55.17 98.
332 55.33 98.
333 55.50 98.
334 35.67 98.
335 55.83 99.
335 56.00 99.
137 56.17 99.
338 56.33 99.
339 56.50 99. .
340 56.67 99.
341 56.83 99.
342 57.00 99.
343 57.17 99.
344 57.33 100.
345 57.50 100.
346 57.67 100.
347 57.83 100,
348 58.00 100.
349 58.17 100.
350 58.33 100.
351 58.50 101,
352 58.67 101.
353 58.83 101.
354 59.00 101.
355 59.17 101.
356 59.33 101.
357 59.50 101.
358 59.67 101,
359 59.83 101.
360 60.00 101.
361 60.17 102.
362 60.33 102.
363 60,50 102.
364 80.67 102.
365 60.83 102.
366 61.00 102.
367 61.17 102.
368 61.33 103,
349 61.50 103.
370 61.67 103.
37N 61.83 103.
372 62.00 103.
373 62.17 103,
374 62,33 103.
375 62.50 103,
376 62.67 103.
377 62.83 103,
378 63.00 103.
379 83.17 103.
380 63.33 104,
381 63.50 104.
382 83.67 104,
383 63.83 104.

384 64.00 104,



ALLENS CREEK RESERVOIR - Chloride with TTP bypass requirements 60% drought con
70,000 demand 1400 cfs pump rate; Brazos available flow based on daily analyse

RANK % TIME QUALITY

< = (MG/L)
3as 64.17 104.
386 64,33 104,
387 64.50 104.
388 64.67 104,
389 64.83 104.
390 65.00 105,
39 65.17 105.
392 65.33 105.
393 65.50 106.
394 65.67 106.
395 65.83 106.
396 66.00 -106.
397 86.17 106.
398 66.33 106.
399 66.50 106,
400 656.67 106.
&4 66.83 107.
402 67.00 107.
403 67.17 107.
404 67.33 107.
405 67.50 i07.
406 67.67 107.
407 67.83 107.
408 68.00 108.
409 68.17 108.
410 68.33 109.
411 68.50 109.
412 68.67 109.
413 68.83 110.
414 69.00 110.
415 69.17 110.
414 69.33 110,
417 69.50 110.
418 69.67 110.
419 69.83 110.
420 70.00 111,
421 70.17 111,
422 70.33 111,
423 70.50 111,
424 70.67 111,
425 70.83 111,
426 71.00 111,
427 71.17 111,
428 71.33 112.
429 71.50 112,
430 71.67 112.
431 71.83 112,
432 72.00 112.
433 72.17 112,
434 72.33 112.
435 72.50 112.
436 72.67 112.
437 72.83 112.
438 73.00 112.
439 73.17 113.
440 73.33 113,
441 73.50 13,
442 73.67 13.
443 73.83 113.
444 74.00 113.
445 74.17 113.
446 74.33 113.
447 74.50 113,
448 74,67 113,



ALLENS CREEK RESERVOIR - Chloride with TTP bypass requirements 60% drought con
70,000 demand 1500 cfs pump rate; Brazos available flow based on daily anatyse

RANK % TIME QUALITY

<= (MG/L)
449 74.83 113.
450 75.00 113.
451 75.17 113,
452 75.33 114.
453 75.50 114.
454 75.87 114.
455 75.83 - 114,
456 76,00 114.
457 76.17 114,
458 76.33 114.
459 76.50 114,
460 76.67 114.
461 76.83 115.
462 77.00 115.
463 77.17 115.
464 77.33 115.
465 77.50 115.
466 77.67 115.
467 77.83 115.
468 . 78.00 115.
469 78.17 115,
470 78.33 116.
471 78.50 116.
472 78.67 116.
473 78.83 116.
474 79.00 116.
475 79.17 116.
476 79.33 116.
77 79.50 116.
478 79.67 116.
479 79.83 116.
480 80.00 117.
481 80.47 117.
482 80.33 17.
483 80.50 118.
484 80.67 118.
485 80.83 118.
486 81.00 118.
487 81.17 118.
488 81.33 118.
489 81.50 119.
490 81.67 119.
4N 81.83 119.
492 82.00 119.
493 82.17 19.
494 82.33 120.
495 82.50 120.
496 82.67 120.
497 82.83 120.
498 83.00 120.
499 83.17 120.
500 83.33 121.
501 83.50 121.
502 83.67 121.
503 83.83 121,
504 84.00 121,
505 84.17 121.
506 84.33 121.
507 84.50 121.
508 84.67 122.
509 84.83 122.
510 85.00 122.
511 a5.17 122.

512 85.33 122.



ALLENS CREEK RESERVOIR - Chloride with TTP bypass requirements &0% drought con
70,000 demand 1600 cfs pump rate; Brazos available flow based on daily analyse

RANK % TIME QUALITY

<= (MG/L)
513 85.50 122.
514 85.67 123.
515 85.83 123.
516 86.00 123.
517 86.17 123.
518 B6.33 123,
519 86.50 123.
520 8&.67 124,
521 86.83 124.
522 87.00 124.
523 87.17 124,
524 87.33 124.
525 87.50 125.
526 87.67 125.
527 87.83 125.
528 88.00 126.
529 88.1v 126.
530 83.33 126.
531 88.50 126.
532 88.47 127.
533 88.83 128.
534 §9.00 128.
535 89.17 128.
536 89.33 129.
537 89,50 129.
538 89.67 129.
539 89.83 129.
540 90.00 130.
541 90.17 130.
542 90.33 130,
543 90.50 130.
564 90.67 130.
545 90.83 130.
546 91,00 130.
547 91.17 131.
548 91.33 131.
549 91.50 132.
550 91.67 132.
551 91.83 133.
552 92.00 134.
553 9217 134.
554 92.33 134.
555 92.50 135.
556 92.67 135.
557 92.83 133,
558 93.00 135.
559 93.17 136.
560 93.33 136.
561 93.50 137.
562 93.57 138.
563 93.83 138.
564 94.00 138.
565 946.17 139.
566 94,33 140.
567 94.50 140.
568 94.67 140.
569 94.83 142.
570 95.00 142.
571 95.17 144,
572 95.33 164,
573 95.50 145.
574 95.67 147.
575 95.83 149.

576 $6.00 152.



ALLENS CREEK RESERVOIR - Chloride with TTP bypass requirements 60X drought con
70,000 demand 1400 cfs pump rate; Brazos available flow based on daily analyse

RANK % TIME QUALITY
<= (MG/L)
577 96.17 159,
578 96.33 164,
579 96.50 164,
S80 96.67 167.
581 96.83 167.
582 97.00 169.
583 97.17 181.
584 97.33 203.
585 97.50 212,
585 97.67 214.
587 97.83 216.
588 98.00 216.
589 98.17 216.
5%0 98.33 218.
51 98.50 218.
592 98.67 225.
593 98.83 243.
594 99.00 264 .
59% 99.17 292.
596 99.33 312.
597 99.50 323.
598 99.67 329.
599 99.83 333.
600 100.00 334.

NOTE: Standard deviation of sample is NOT an unbiased estimator.

(see pp. 376-382 of Benjamin & Cornell. ) - Tom Gooch.



ALLENS CREEK RESERVOIR - TDS run with TTP bypass requirements 0% drought cont
70,000 demand 1600 cfs pump rate; Brazos available flow based on daily analyse

MAXIMUM CAPACITY
STARTING CONTENT
CONSTANT DEMAND

142892. ACRE-FEET.
142892. ACRE-FEET.
70000. ACRE-FEET PER YEAR.

noon

DATE EVAP. DEMAND

NATURAL  MAKE-UP [INFLOW SHORT- D/s SPILLS  ~--v-e- END OF MONTH-------
Loss INFLOW INFLOW  QUALITY AGE RELEASE CONTENT ELEV. QUALITY
TAC-FT*  *AC-FT*  *AC-FT*  ®AC-FT* *MG/L* *AC-FT* *AC-FT* *AC-FT* =AC-FI* *FT*  *MG/L™
1940
1 495, 7. 6. 0. 300. 0. 6. 0. 139380. 117.6 482,
2 -577. 2793. 597. 5641, 433. 0. 510. 0. 142892. 118.0 478,
3  1566. 4Q53. 4. 0. 3a0. 0. 4, 0. 137273. 117.3 483.
4 494, 6734, 328. 12847. 426. 0. 328. 0. 142892. 118.0 479,
5 1403, 107. 2168. 10310. 379. 0. 2168. 0. 142892. 118.0 475.
6 -495. 10787. 9031. 4319, 262. 0. 3058. 0. 142892. 118.0 455,
7 2393, 10738. 324%6. 0. 160. 0. 17. 19348.  142892. 118.0 418,
8 3847, 8834, 12. 0. 300. 0. 12. 0. 130191. 116.5 430.
¢ 3276, 4382. 45. 0. 300. 0. 43, bD. 122533, 115.5 441,
10 819. 3227, 129. 107590. 551. Q. 129. 0. 129237. 116.3 453,
11 -3784. 3017. 13315, 0. 203. 0. 7. 350. 142892, 118.0 418.
12 -1650. 3311, 20866, 0. 182. 0. 216. 18989.  142892. 118.0 396,
7807. 70000, 78997. 44067, 0. 6570. 38687,
1941
1 330. 3017. 3838. 0. 267. 0. 326. 165. 142892, 118.0 393.
2 -495, 2793, 3925. 0. 260. 0. 510. 1117, 142892. 118.0 389.
3 -1155. 4053, 10003. 0. 219. 0. 406. 6699.  142892. 118.0 378.
4 -1650. 8734, 4326. 3523, 281. 0. 2765, 0. 142892, 118.0 369.
5 0. 9107, 9346. 3907. 228. 0. 4346, 0. 142892, 118.0 356.
6 -825, 10787. 15001. 0. 197. D. 30s58. 1981, 142892 118.0 339.
7 1073, 10738. 24488, 0. 174, 0. 17. 12660.  142892. 118.0 322.
8 3465, 8834. 199. 12299. 402. 0. 199. 0. 142892, 118.0 336.
¢ -578. 4382, 33. 3804. 396. 0. 33, 0. 142892 118.0 336.
10 -1485. 3227. 178. 1742. 524. g. 178. 0. 142892, 118.0 33s.
11 1073, 307. 1363. 2804, 540. Q. 7. 0. 1428%2. 118.0 344,
12 743, 3311, 221, 4049, 495. 0. 216. 0. 142892, 118.0 350.
496. 70000. 73121, 32128. 0. 12131 22622.
1942
1 1155, 3017. 136. 417e. 857. 0. 136. 0. 142892, 118.0 362.
2 82. 2793, 137. 0. 300. 0. 137. 0. 140017. 17.7 362.
3 988. 4053, 1264. 0. 300. 0. 124. 0. 134976. 117.0 365.
6 -1647. 6734, 8314. 7454, 263. 0. 2765. 0. 142892. 118.0 350.
5 1733, 9107. 3rr. 10840. 287. 0. 377. 0. 142892, 118.0 349,
6 1403, 10787. 306. 12190. 345. 0. 306. 0. 142892. 118.0 352.
7 -9%0. 10738. 516. 9249. 403, 0. 17. 0. 142892, 118.0 353.
8 1564. 2834, 13. 0. 300. 0. 13. 6. 132494. 116.7 357.
9 1482 4382. 496. 16262. 281. 0. 496, 0. 142892, 118.0 352.
10 1980. 3227, 67. 5207. 474. 0. 67. 0. 142892. 118.0 361,
1 S08. 3017. 451, 3551, 435. 0. 7. 0. 142892, 118.0 366.
12 165. 3311, 497. 3195. 452, 0. 216. 0. 142892. 118.0 348,
8823. 70000, 11434. 72120. 0. 4731. 0.



ALLENS CREEK RESERVOIR - TDS run with TTP bypass reguirements 60% drought cont
70,000 demand 1400 cfs pump rate; Brazos available fiow based on daily analyse

DATE

EVAP.
LossS

*AC-FT*

Y
0
F
W

P Y
N=2OOVONNOVNWHNN =

-
0
£
~

OO~ SR =

— o aa
NSOV ~NOWN~WN =

-330.
908.
248.

1898.
494,

2469,

0.

3859.

1310.

2379.

-329.

-989.

11917,

-3135.
0.
-1650.
1403,
-2475.
2970.
3947.
1799.
1477.
2970.
-1403.
-1485.

4418,

~248.
-413.
-413.
-578.
1815.
1155.
2475.
-1568.
2723,
413,
1898.
-908.

6351.

DEMAND

*AC-FT*

3017.
27¢3.
4053.
6734.
9107.
10787,
10738.
8834,
4382.
3e27.
3017.
3311,

70000.

3017.
2793.
4053.
6734
9107.
10787.
10738.
8834.
4382.
3227.
3017.
3311.

70000.

3017.
2793,
4053.
6734,
9107.
10787.
10738.
8834 .
4382.
3ez7.
3017.
3311.

70000.

NATURAL
INFLOH
*AC-FT*

1562.
181.
1369.
257.
1058.
605.
15.
1.
111,
112.
8.
113.

5392.

6453,
5991.
5161,
500.
5876,
647,
97.
394.
1677.
2.
8256.
10465.

45519,

12861.
3549.
1945.

10441,

933.
3397.
297.
6714,
1293.
3773.
253.
811.

46267 .

MAKE-UP
INFLOW
*AC-FT*

1451.
3701.
3338.
B&32.
4530.
13060.
8450.
6750.
0.
18450.
5650.
5706.

79718.

0.

Q.

0.
8137.
5102.
13757.
0.

0.
30883.
6197.
0.

0.

64076.

0.
2101,

10922.
11603.
12933.
1437.
7105.
1546.
4739.
1808.

54194,

INFLOW
QUALITY
*HG/L*

337.
714,
545,
521,
446,
221,
426.
997,
300.
389,
502.
386.

241,
2641,
252.
325.
221.

300,
300.
410,
623.
227,
216,

206.
265,
298.
215,
338.
300.
394,
239.
281.
289,
421,
332.

000000000000

SHORT-

*AC-FT*

o
. .

O0O0DO0DO0ODOO0OO0OD0DO0O 0O
e a2 = v s s ®

o
.

OOOOQOPOQOGC’

[=]

D/s
RELEASE
*AC-FT*

326.
181.
406.
257.
1058.
605.
15,
1.
111,
112.
8.
113.

3193,

326.
510.
408,
500,
4346,
647.
17.
394,
1463.
2.
7T.
216.

8904.

326.
510.
406,
2765.
933,
3058.
17.
885,
1293,
1679.
7.
218.

12165,

SPILLS

*AC-FT*

* s v ow

B

0O0CODODOCOD0DO0O000OO0O
. r . .

[=)
.

6245.
2688,
23s52.
0.
0.
0.
0.
0.
o.
0.
8565,
8423.

26273.

9766,
659.
0.
1520.
0.

0.

0.

Q.

0.

0.

0.

0.

11945,

CONTENT
*AC-FT*

142892.
142892.
142892,
142892.
137821,
137625.
135337,
129394
123702.
136546.
139508.
142892.

142892.
142892.
142892
142892,
142892.
142892,
128287.
117654,
142892.
142892,
142892.
142892,

142892.
1428%2.
142892,
142892,
142892.
142892.
142892,
142892,
142892,
142892,
1428%2.
142892.

.......

ELEV. QUALITY

'FT*

118.0
118.0
118.0
118.0
117.4
117.4
1171
116.4
115.7
117.2
117.6
118.0

118.0
118.0
118.0
118.0
118.0
118.0
116.2
114.9
118.0
113.¢
118.0
118.0

118.0
118.¢
118.0
118.0
118.0
118.0
118.0
118.0
118.0
118.0
118.0
118.0

*MG/L*

3&7.
378.
384,
398.
401,
3.
393.
435,
439.
440,
L4,
436.

422.
416.
407.
406,
386.
379.
390.
395,
403.
421,
410.
397.

384,
383.
379.
367.
369.
365.
374.
3e2.
364,
363.
369.
366.



ALLENS CREEK RESERVOIR - TDS run with TTP bypass requirements &0% drought cont
70,000 demand 1600 cfs pump rate; Brazes available fiow based on daily analyse

DATE

—

b
-t s ~
N=0OC0~NOGWVPHUWN -

—
0
&~
~

O 0O~ PN =

1948

—
N=2L2O000 N0 PN

EVAP,
LOSS
*AC-FT*

-825.
83.
-578.
578.
- 1650,
83.
2640,
2469.
-246.
658.
-2970.
495.

737.

~1320.
1155.
~248.
908.
-743.
2475,
3536.
657.
3710.
2555.

-1155.
11530.

-412.
-1237,
660.
660,
577.
3368.
3107.
3335.
2672.
2987,
725.
1285,

17728,

DEMAND

*AC-FT*

3017.
2793,
4053,
6734,
9107.
10787.
10738.
8834,
4382.
3227.
3017.
3311,

70000.

3017.
2793.
4053.
6734,
9107.
10787.
10738.
8834.
4382,
3227.
3017.
3311,

70000.

3017.
2793.
4053.
6734,
9107.
10787.
10738.
8834.
4382,
3227.
3017.
3.

70000.

NATURAL
INFLOW
*AC-FT*

5845.
4928.
13612.
1276.
4121.
2239.
70,
0.
515.
664 .
9568,
1332.

44170.

9388,
150.
1512.
128.
5968.
226.
309.
2313.
536.
145,
579.
5278.

26532.

984,
1478.
1083.

362.

613,

70.
28.
19.
35.
68.

L07,

15.

5182.

MAKE-UP INFLOW
INFLOW QUALITY
*AC-FT* *MG/L™

0. 246.
0. 249.
0. 203.
7312. 320,
7457. 242.
10870. 248.
13325. 437.
0. 0.

0. 300.

19324. 730.

0. 219.
2690. 382,

6097E.

0. 222.
3948. 490,
2699. 315.
7642. 393,
6742. 381,

13262. 764.
0. 300.
19150. 260.
11279. 419.
1780. 769.
6517 571.
0. 251.
73019.

410. 363.
2125. 428.
4036. 327.
73%. 481.
7290. 389.

0. 300.
7290. 446,

0. 300.

0. 300.

650, 925,

0. 300.

0. 300.

29195.

*AC-FT*

SHORT - D/s

RELEASE
*AC-FT*

0 326.
0 510.
0 406,
0 1276.
0 4121,
0. 2239.
0 17.
0. .
0, 515.
0.

0. 77.
0 216,
C. 10347.

326.
150.
406.
128,
4346.
226,
30%9.
88s.
536.
145.

»

.

ODCO0O0O0OO0O0O0O0O0OO0O
« « s & s 5 a s .

216.

d

326.
510,
406.
382,
613.
70.
17.
19.
35.

0O0000CO0O0000D0OO0O
« 2 s a s » 3 = 3 = @

15.
a. 2518.

SPILLS

*AC-FT*

3327.
1542.
9731.
0.
0.
0.
0.
0.
0.
0.
9444 .
0.

26044,

7365.
0.
0.
0.
0.
0.

0.
0.
2906.

10271.

0.

0.
0.
0.
0.
0.
0.
0.
0.

------- END OF MONTH

CONTENT
*AC-FT*

142892.
142892.
142892,
142892.
1428%92.
142892,
1428%92.
131589.
127453,
142892.
142892.
1428%92.

142892,
142892.
142892,
142892.
142892,
142892.
128618.
139705,
142892.
138890.
142892.
142892.

141355.
1428%92.
142892.
1428%2.
140498,
126343.
119799.
107630.
100575,

95012.

91600,

B7003.

.......

ELEV. QUALITY

IFT'

118.0
118.0
118.0
118.0
118.0
118.0
118.0
116.6
116.1
118.0
118.0
118.0

118.0
118.0
118.0
118.0
118.0
118.0
116.3
117.6
118.0
117.5
118.0
118.0

117.8
118.0
118.0
118.0
17.7
116.0
115.2
113.7
112.8
112.1
m.7z
1111

*MG/L”

381,
3s8.
347.
347.
335,
328.
343,
350.
349,
410.
365.
3%6.

384,
392.
389.
392.
389.
429,
440,
416,
427.
439,
445,
437.

435,
431.
429,
434,
433,
444,
455.

481.
499.
502,
509.



ALLENS CREEK RESERVOIR - TDS run with TTP bypass requirements 60% drought cont
70,000 demand 1600 cfs pump rate; Brazos available flow based on daily analyse

DATE

-
0
£~
o

-——a ek
N =000 O UVt £ W -

—_
0
i
o

— d s
N =00 ~NTPWV WD -

1951

OO WM -

— ik —d
N - O

EVAP.
LOSS
*AC-FT™

-1685.
-1932.
-327.
-1568.
2310.
1815.
1155.
3209.
1967.
-3842.
2805,
-1980.

1907.

a3.
-1733,
1568,
-1320.
1073.
165.
2797.
4577.
1637.
3377.
2720.
1563.

16507,

328.
246.
82,
1880.
896.
1702.
4266,
5183.
-553.
2994,
1884.
1169,

20077.

DEMAND

*AC-FT*

3017.
2793,
4053.
6734.
9107.
10787.
10738.
8834,
4382.
3227.
3017.
3311,

70000,

3017.
2793.
4053,
6734,
9107.
10787.
10738.
8834,
4382.
3227.
307,
3311.

70000.

3017.
2793.
4053.
6734,
9107.
10787.
10738.
8834.
4382.
3227.
3017.
3311,

70000.

NATURAL
INFLOW
*AC-FT*

846,
2903.
2741.
7514.

438.

102.
1358.

725.
1687,
9764.

90.
8481.

36649.

1924.
4973.
320.
795.
941.
6864.
692.
113.
615.
165,
12.
32.

17646.

3344,

MAKE -UP
INFLOW
*AC-FT*

0.
10950.
45726.

417.
11417.
12602.
10552.

0.

0.

96T2.
5809.
0.

107145.

1502.
0.
5621.
5414,
10180.
7146,
0.

Q.
25690.
13379.
1640.
350.

71422.

10210.

INFLOW
QUALITY
*MG/L*

300.
416.
251.
231.
243,
9.
600.
300.
300.
381.
402.
227.

316.
249,
332.
256.
289,
268.
300,
300.
523.
89%.
ave.
793.

300.
300.
300.
363,
300.
300.
300.
300.
300.
808,
300.
300.

SHORT-

*AC-FT*

.

OO0 0O0OO0OOO0OQOO0OO0
P

[=]

. 0 e

.

ODO0O0QCO0O00ODO0OOOoO0QO0O
« s s 0w

o
.

o
.

b/s
RELEASE
*AC-FT*

SPILLS

"AC-FT*

3403.

CONTENT
*AC-FT*

85671.

98557
142892,
142892.
142892,
142892,
142892,
130849.
124500.
142892.
142892.
142892,

142892,
142892,
142892,
142892,
142892.
142892,
129357.
115946.
135617,
162892,
138795.
134271,

130926.
127887.
124497,
121743,
111740,
99251.
84247,
70230.
66401,
64708,
59807.
55441.

ELEV. QUALITY

’F‘I’I‘

111.0
112.%
118.0
118.0
118.0
118.0
118.0
116.5
115.8
118.0
118.0
118.0

118.0
118.0
118.0
118.0
118.0
118.0
116.4
114.7
117.1
118.0
117.5
117.0

116.5
116.2
115.8
115.4
114.2
112.7
110.8
109.0
108.5
108.3
107.7
107.1

*MG/L*

498.
477,
400,
387.
331,
422.
439.
449.
454,
432.
439.
425.

424,
415,
416,
405.
400.
3a3.
395.
410,
4348,
492.
506.
512.

514,
514.
513.
513.
317.
525.
550.
ses.
578,
620.
639,
651.



ALLENS CREEK RESERVOIR - TDS run with TTP bypass requirements &0% drought cont
70,000 demand 1600 cfs pump rate; Brazos available flow based on daily analyse

DATE EVAP.  DEMAND NATURAL MAKE-UP INFLOW  SHORT-  ©/S SPILLS  --eeee- END OF MONTH-------
LOSS INFLOW  INFLOW QUALITY  AGE  RELEASE CONTENT ELEV. QUALITY
*AC-FT* *AC-FT* *AC-FT™ *AC-FT® ™"MG/L™* *AC-FT* *AC-FT* *AC-FT™ *AC-FT* *ET* *MG/LT
1952
1 774, 3017. 25. 0. 300. 0. 0. 0. S51675.  106.7 660.
2 -1156. 2793. 801. 0. 300. 0. 106. 0. 50733.  106.5 640.
3 921, 4053, 159. 0. 300. 0. 37, 0.  45887.  105.9 651.
4 -1105. 6734.  10227. 38140, 247. 0. 54. 0.  88571.  111.3 431,
5 -563. 9107. 5058, 9520. 237. 0. 4346, 0.  9025%.  111.5 39%.
6 3304.  10787. 600.  20720. 211. 0. 600. 0. 96888,  112.4 373,
7 1930.  10738. 295. 0. 200. 0. 295. 0.  8220. 110.8 381.
8 478B6. 8834, 90. 0. 300. 0. %0. 0.  70600.  109.1 405,
9 3392. 4382, 57. 8. 300. 0. 57. 0.  62825.  108.1 426.
10 4841, 3227. 34, 0. 300. 0. 34. 0.  S4758.  107.1 462,
11 -1394. 3017, 1392. 0. 300. 0.  1392. 0.  53135.  106.8 446.
12 -240. 3311, 2343,  51850. 247. o. 0. 0. 104257,  113.3 343,
15490.  70000.  21081.  120230. 0. 7005. 0.
1953
1 139%0. 3017, 154.  43042. 182. 0. 156. 0, 142892.  118.0 299.
2 -578. 2793. 925. 1800. 280. 0. 510. 0. 142892.  118.0 297.
3 1320. 4053, 70. 5373, 268. 0. 70. 0. 142892.  118.0 29%.
& 741 6734. 22. 0. 300. 0. 22. 0. 135417,  117.1 300.
5 -2059. 9107.  12377. 6492, 196. 0. 4346 0. 142892.  118.0 283,
6 3208.  10787. 12. 0. 300. 0. 12. 0. 128897.  116.3 290.
7 3350.  10738. 41, 0. 300. 0. 41. 0. 114809.  114.6 298.
8 -244. 8a34.  12267. 0. 208. 0. 12267. 0. 106219.  113.5 288,
9 3355, 4382. 8670. 37203, 261. 0 1463. 0. 142892.  118.0 286.
10 1485. 3227. 150. 4712, 237. 0. 150. 0. 142892.  118.0 287.
11 908. 3017. 2274. 1728. 253. 0 7. 0. 142892,  118.0 288,
12 -743. 3311, 7360. 0. 234, 0 216. 4576,  142892.  118.0 285.
12933, 70000.  44322.  100350. 0. 19328. 4576,
1954
1 165. 2017. 1M14. 2394. 250. 0 326. 0. 142892.  118.0 285.
2 2225. 2793. 30. 0. 300. 0. 30. 0. 137874.  117.4 250.
3 1891. 4053. 0. 0. 0. 0 0. 0. 131930. 116.7 294,
4 164, 6734, 0. 0. 0. 0 0. 0. 125032. 115.8 294.
5 1143. 9107, 726. 0. 300. 0. 726. 0. 114782.  114.6 297.
6 3974.  10787. 6. 0. 300. 0 6. 0. 100021,  112.7 308.
7 3785.  10733. 7. 0. 300. 0. 77. 0.  85498.  110.9 321.
8 4631, 8834, 94, 0. 300. e 9. 0. 72033,  109.3 340,
§ 4422, 4382, 17. 0. 300. 0. 17. 0.  63229.  108.1 363.
10 1567. 3227. 19. 0. 300. 0 19. 0. 58435,  107.5 373,
11 1637, 1017. 1. 3100, 658. 0 0. 0.  56882.  107.3 358,
12 1628. 3311, 0. 280. 484. 0 0. 0.  52223.  106.7 411,
27232. 70000, 2084, S774. 0. 1285. 0.



ALLENS CREEK RESERVOIR - Chloride with TTP bypass regquirements &0% drought con
70,000 demand 1600 cfs pump rate; Brazos available flow based on daily analyse

DATE

EVAP.
LOSS

*AC-FT*

—_
0
~
~0

- s s
N 0000~ 08V B R

—
e
wn
(=]

R R R X T

[ p—
[ N ey

19514

00O W WA

10
"
12

-1685,
-1932.
-327.
- 1568.
2310.
1815.
1155,
3209.
1967.
-3862.
2805.
-1980.

1907.

83.
-1733,
1568.
-1320.
1073.
165.
2797.
4577.
1637.
3377.
2720.
1563.

16507,

328.
246.
az.
1330.
895,
1702.
4266,
5183.
-553.
2994.
1884,
1169.

20077.

DEMAND

*AC-FT*

3017.
2793.
4053.
6734,
9107.
10787,
10738.
8834.
4382.
3227.
3017.
3311,

70000.

3017.
27953.
4053.
&6734.
9107,
10787.
10738,
2834,
4382.
3227,
3017.
3311,

70000.

3017.
2793.
4053.
6734,
9107.
10787.
10738.
8834,
4382,
3227.
3017.
3311.

70000.

NATURAL
INFLOW
*AC-FT*

B4b.
2903.
2741,
7514,

438,

102.
1358.

725,
1687,
9764,

90a.
8481,

36649,

1924,
4973.
320.
795.
41,
6864,
692.
113,
815,
165.
12.
I2.

17446,

81,
40.
1151,
146.
52.
73,
23.
66,
1336.
178,
84.
114.

3344,

MAKE -UP
INFLOW
*AC-FT*

0.
10950.
45726,

417.
11417,
12602.
10552.

0.
0.
9672.
5809.

0.

107145.

1502.
0.
5621.
5414,
10180.
7146.
0.

0.
256%0.
13879.
1640,
350.

71422.

0.
0.
0.
5860.

INFLCW
QUALITY
*MG/L*

56.
108.
41,
33.
33.
236.
167.
58.
49.
95.
108.
32.

59.
36.
b4.
44,
55.
47.
58.
60.
146.
282.
250.
220.

60.
60.
53.
7s.
60.
é0.
60.
60.

266.
60.
60.

SHORT-
AGE
*AC-FT*

OO0 000000 OoO0O0
o 5 s o e = » e & s s a

[=)

(=N RalelaleNoelelel ool ol
NI

o

OO0 00O000COOO0O0O
s 4 &8 e & s 3 e a .

(=]

D/s
RELEASE
*AC-FT™

725.
1687.
1679.

7.

216.

9064,

326.
310.
320.
795.
%41,
30s58.
692.
113.
615,
185.
12.
32.

7579.

81.
40,
406.
146,
52.
73.
23.
66.
1335.
0.
84.
0.

2307.

SPILLS

*AC-FT*

OO0 0O0O0COoO0OO0O0
. e . PR TN

3403,

000000000000
« ¢ s . . « e .

o

CONTENT
TAC-FT*

85671.

98557.
1428%2.
142892,
142892,
142892.
142892.
130849,
124500,
142892,
142892.
142892,

1462892.
142892,
142892,
1642892,
142892,
142892,
129357.
115946.
135617.
142892.
138795.
134271,

130926.
127887,
124497,
121743.
111740,
99251,
BL247,
70230.
66401,
64708,
59807.
55441,

END OF MONTH

ELEV. GQUALITY

*ET®

111.0
112.6
118.0
118.0
118.0
118.0
118.0
116.5
115.8
118.0
118.0
118.0

118.,0
118.0
118.0
118.0
118.0
118.0
116.4
114.7
1M7.14
118.0
117.5
117.0

116.5
116.2
115.8
115.4
114.2
112.7
110.8
109.0
108.5
108.3
107.7
107.1

TMG/L*

120.
116.
?1.
87.
84,
98.
104.
106.
107.
103.
105.
101.

100.
s8.
S7.
94,
92.

89.
93.
104.
124.
128.
129.

130.
120.
129.
129.
129.
132.
138.
147.
144,
159.
164.
167,



ALLENS CREEX RESERVOIR - Chloride with TTP bypass reguirements 60X drought con
70,000 demand 1600 cfs pump rate; Brazos available flow based on daily analyse

DATE

—
~0

wn
n

_—
N = OO WM

—_ —

4 0
s v N v
[ iy o I - BEN Mo NELV B L VIR N B o N2 O00 O s W

—_
Ty

EVAP.
LOSS
*AC-FT*

T4,
-1156.
g21.
-1105.
-563.
3304.
1930.
4786.
3392.
4841.
-1394.
-240.

15490.

13%0.
-578.
1320.
741.
-2059.
3208.
3350.
~244.
3355.
1485,
908.
=743,

12133.

165.
2225.
1891.

164.
1143,
3974.
3785.
4631.
4422,
1567.
1637.
1628.

27232.

DEMAND

*AC-FT*

3017.
2793.
4053.
6734,
9107.
10787.
10738.
8834.
4382,
3227.
307,
3311.

70000.

3017.
2793.
4053.
6734,
9107.
10787.
10738.
8834.
4382.
3227.
3017.
3I3N.

70000.

30%7.
2793,
4053.
&734.
9107.
10787,
10738.
8834,
4382,
3227.
3017.
3311,

70000.

NATURAL
INFLOW
*AC-FT*

25.
801.
159.

10227.
5058.
&00.
295.

90.

57.

34.

1392.
2343.

21081.

154.
925.
70.
22.
12377.
12.
41.
12267,
8470.
150.
2274.
7360.

44322,

1114,
30.
0.
0.
726.
6.
T7.
Q6.
17.
19.
1.
0.

2084.

MAKE -UP
INFLOW
*AC-FT*

0.

0.

0.
38140.
9520.
20720.

OO0 0O0
. s ow v e

5185

120230.

43042.
1800.
5373.

.
6492.
0.
Q.
0.

37203.
4712,
1728.

9.

100350.

n
W
0
&~

OOO0OO0O0O000
« & e s a4 % & s % »

w
-a
o
o

280.
5774,

INFLOW
QUALILTY

&0.
56.
&0.
41.
31.
22.
60.
40.
60,
60.
51.
43.

137.

SHORT -
AGE
*AC-FT*

0/s
RELEASE
*AC-FT*

0.
106.
31.
54.
4346.
600.
295.
90.
57.
34.
1392.
0.

OO0 O0OO0 0O
s e s v e & s e

(=]

7005.

.
—
=~
o
v

000000000000
P v e & e s a s »
—
w R ol
o -
. .

[=]

19328.

. 326.
30.
0.
0.
726.
6.
77.
94.
17.
19.
. 0.
. 0.

&

. .

CODO0ODOOVDOO0OOOO0O
a4 e » PR

o

1295.

SPILLS

*AC-FT*

0.
0.

OO0 OO0DO0O0O0O
s s v e vow P

(=]

0.
0.
g.
0.
0.
0.

4576.

4576.

.

[N eNeleNrNaNolaNelelole)
. . NI a

(=]
.

CONTENT
*AC-FT=

51675.
50733.
45887.
BB571.
90259,
96888.
84220.
70600.
62826,
54758.
53135,
104257,

142892.
142892.
142892.
135417,
142892,
12B897.
114809,
106219,
142892.
142892.
142892.
142892,

142892,
137874.
131930.
125032,
114782,
100021,
85498,
72033,
63229.
58435,
56882.
52223.

ELEV. CUALITY

EETH

106.7
106.5
105.9
111.3
11.5
112.4
110.8
109.1
108.1
107.1
106.8
113.3

118.0
118.0
118.0
"7a
118.0
116.3
114.6
113.5
113.0
118.0
118.0
118.0

118.0
117.4
116.7
115.8
114.6
1.7
110.9
109.3
108.1
107.5
107.3
106.7

*MG/L*

169.
1é4.
167.

RRZIES

95.
ve.
67.

55.
51.
52.
53.
51.
50.
50.
£0.
49,

Q.
50.
S1.
31,
52.
54.
56.
59.
63,
65,

76.



ALLENS CREEK RESERVOIR - Chloride with TIP bypass requirements &40% drought con
70,000 demand 1600 ¢fs pump rate; Brazos available flow based on daily anmalyse

BATE

1955

- 2
N> OO0~ Pty -

—
O
i
o

V0NN

1957

—
OO ~NOW & WN -

U5 S
N -

EVAP.
LSS
*AC-FT*

231,
-1586.
20%90.
890.
732.
2830.
2729.
1989.
1893.
4586.
3026.
1310.

20720.

327.
82.
1470.
814.
1620,
2819,
5985.
5262.
5161,
2840.
2019.
281,

28680.

949,

-1434.
-2379.
1138.
248.
3630.
3878,
1073.
-493,
-825.
1238.

7085.

DEMAND

fAc- FT*

3017.
2793.
4053.
6734.
2107.
10787.
10738.
8834.
4382.
3227.
3017.
3311,

70000.

3017,
2793.
4053,
6734.
2107,
10787,
10738.
2834,
4382.
3227,
3017.
3311,

70000.

3017.
2793.
4053,
6734.
9107.
10787.
10738.
2834,
4382.
3227.
3017,
3311.

70000.

NATURAL
INFLOW
"AC-FT¥

1239.
8947.
0.
80.
3039.
120.
1453,
412.
ass.
29.
0.

0.

16227.

1626.
998,
0.
103.
448.
278.
1.
i0.
50.
0.

0.
15.
3529.

0.

12.
10999,
10365,
1075.
1378.
28.
21,
1916.
20098.
10942.
81,

56915.

MAKE -UP
INFLOW
*AC-FT*

0.
35010.

38180,

[= N Nolwle]
e s e s .

63630.
15540.
a.

152380,

5370.

CO0Oo0CO0000D0O0O
. « v s s e s e e

115
6520,

0.

0.
29300.
11270.
71710.
11035,
14357,
12712.
5002.
0.

0.
4549,

159935.

INFLOW
QUALITY
*MG/L*

52.
45,
0.
32.
43.
60.
50.
60.
55.
327.
272.
a.

49.
125.

60.
60,
60.

60.
60.

7.

60.
15.
62,
6G.
65.
93.

29.
81.

SHORT-

*AC-FT*

D/s
RELEASE
*AC-FT#

6098,

1626.
$10.

103.
448.
278.

i0.
50.

g.
0.

3026.

0.
12.
31.
54.
S5.

1378.
i7.
21.

1463.

1679,
77.
31.

4L868.

SPILLS

*AC-FT*

00000000000 O
N

[ =)
.

000000000
P R Y

_
33
oud

264360,

CONTENT
*AC-FT*

50214.
92878.
88735,
117291,
107452,
93835.
803&8.
69545
63270.
119136,
128633,
124012,

120668.
123651,
118128.
110580,
99853.
86247.
69524.
55428.
45885.
39818.
34782,
32355.

28389,
25532.
53181.
80407,
1428%2.
142892,
142892.
142892,
142892.
142892.
142892.
142892,

END OF HONTH

ELEV. QUALITY

!FT'

106.5
111.9
1A
114.9
113.7
112.0
110.3
108.9
108.2
1151
116.3
115.7

115.3
115.7
115.0
11461
112.7
111.0
108.9
107.1
105.9
105.1
104.4
104.9

103.4
103.0
108.1
110.3
118.0
118.0
118.0
118.0
118.0
118.0
118.0
118.9

*MG/L*

76.
&0.
&2.
53.
S3.
54.
56.
57.
59.
203.
216.
218.

216.
212.
214,
216.
218.
225.
242.
264.
292.
312.
329.
323.

333,
334.
181,
138.
102.
98.
98.
97.
98,
91,

85.



ALLENS CREEK RESERVOIR - Chloride with TTP bypass requirements &0% drought con
70,000 demand 1600 cfs pump rate; Brazos available flow based on daily analyse

DATE

—_

O
- wn
OOV NO-WN SR -8

-
—

12

—
0
V]
0

NN L =

1960

E;'O(‘D“IO\LHI\LHN-D

n
12

EVAP.
LosS
*AC-FT*

-G08.
-413.
9%0.
495,
1238.
2558.
2888.
3127.
-2833,
825.
908,
T43.

9818.

1236,
-1813.
1733,
- 1650,
-330.
2888.
1733.

990.
2307.

412.
1733.
-330.

8909.

165,
-413.
1073.

495.
2558.

-1155.
2310,

413.
3380.
-Th2.
-330,

-1403.

&351.

DEMAND

*AC-FT*

3017.
2793.
4053.
6734,
9107.
10787.
10738.
8834.
4382.
3227.
3017.
3311,

70000.

3017.
2793.
4053.
6734,
2107.
10787,
10738.
8834.
4382,
3227.
3017,
3311.

70000.

3017,
2793.
40Q53.
6734
9107.
10787.
10738.
8834,
4382,
3227.
3017.
3311,

70000,

NATURAL
INFLOW
*AC-FT*

7295.
4426,
70.
55.
187.
196.
156.
149,
3590.
1814.
4.
232.

18264,

152.
17063.
198.
11743,
2178.
119.
729.
6864,
179.
21515,
9855.
5527,

78122,

2329.
2584,
99.
1249.
123.
38289.
404,
3708.
112.
6974,
1297.
179.

66347 .

MAKE-UP
INFLOW
*AC-FT*

0.

0.
5043,
7229.

10345.
13345.
13487.
0.
11583,
3917.
3908.
4038.

72895.

0.

0.
5786.
0.
8777,
13675.
11759.
3845,
0.

g.

0.

0.

43842,

1179,
306.
3126,
7229.
11665,

12661.
6424,
4710.

242.
1467,
a.

51009.

INFLOW
QUALITY
*MG/L*

34.
38.
52.
83.
55.
64
104,
60.
58.
69.
103.
166.

60.
24.
162.
28.
48.
s2.
B9.
76.
60.
22.
30.
36.

52.
45.
73.
as.
61.
16.
67.
102.
135,
35.
59.
31.

SHORT-
AGE
*AC-FT*

o OO0 0D00000O0
v e s a4 e & s oa s s s w s

OO0 O0CO0OO0O00000 0
B e s e s s & = & « s ®

(=]

.

QOO0 0LOoOO0OOOO
s & 8 s 8 4 « v e

o

D/S
RELEASE
*AC-FT™

326.
510.
70.
55.
187.
196.
17.
149,
1463.
1679.
7.
216.

4945,

152.
510.
198.
2765,
2178.
119.
17.
885.
179.
1679.
77.
216.

8975.

326.
510.
99.
1249.
123.
3058.
17.
885.
112,
1679.
7.
216.

8351.

SPILLS

*AC-FT*

4860.
1536.

COOO0OO0DOOOOD
A e e % e s e e s

6396.

0.
11320.

3894.

[a NeNeRele]
R

9508.
5028.
2330.

32080.

00000
. « v

0.
7055,

32656,

CONTENT
*AC-FT*

142892,
142892.
142892.
142892,
142892.
142892.
142892.
130931,
142892,
142892,
142892,
142892.

138439,
142892.
142892,
142892,
142892.
142892,
142892
142892.
136203.
142892,
142892,
142892,

142892.
142892,
142892,
142892,
142892.
142892.
142892.
142892,
139840.
142892.
142892.
142892.

ELEV, CUALITY

*FT*

118.0
118.0
118.0
118.0
118.0
118.0
118.0
116.5
118.0
118.¢
118.0
118.0

117.5
118.0
118.0
118.0
118.0
118.0
118.0
118.0
117.2
118.0
118.0
118.0

118.0
118.0
118.0
118.0
118.0
118.0
118.0
118.0
117.6
118.0
118.0
118.0

MG/LT

Bé.
B85,
84.
B4,
83.
B3.
8.
88.
84.
83.
Ba.
ar.

82.
8.
81.
79.
78.
20,
a0.
a1.

72.

71.



ALLENS CREEK RESERVOIR - Chloride with TTP bypass requirements &0% drought con
70,000 demand 1600 cfs pump rate; Brazos available flow based on daily anaiyse

DATE EVAP.
LOSS
*AC-FT*

pury
0
(2]
Py

-578.
-1073,
1155,
1155.
2222.
-1399.
413.
2970.
-1320.
3135.
-413.
908.

-t ek o
N = OO0~V W =

7175.

—_
0
o
[N ]

130.
825.
1648.
-576.
2131,
-164.
4439,
4606.
905.
1980.
578.
12 -1155,

-
S OO ~NOWVN NN =

15547.

-
O
o
w

330.
-165.
1978.
1401.
23856.

ga2.
3090.
4040.
2652.
3202.
11 160.
12 80.

Rl RO Ve SR VLI S P R

—
[=]

20136.

DEMAND

*AC-FT*

3017.
2793.
4033.
6734,
9107.
10787.
10738,
8834,
4382,
3227.
3017,
3311,

70000.

3017,
2793,
4053.
6734,
9107.
10787.
10738.
8334,
4382,
3227.
3017.
331,

70000.

3017.
2793,
4053,
6734,
107,
10787.
10738.
8834.
4382.
3227.
3017.
3311,

70000,

NATURAL
INFLOW
*AC-FT*

5224.
7112.
76.
620.
164.
18249,
14114,
106.
13797.
&8.
3349.
1406.

64285,

14.
3.

3.
382.
961.
962.
514.
£9.
2178.
74.
376.
7718.

13254,

5541.
1557.
32.
29.
28.
914,
780.
69.
45.
26.
113.
2040,

11174.

MAKE-UP
INFLOW
*AC-FT*

5208.
7889.

580.
4948,

11804,
6362.
0.
3029.

39818.

INFLOW
QUALITY
*MG/L™

37.
33.
54.
79.
g4,
36.
27.
226.
26.
177.
41,
92.

122.
101.
155.

60.
103.
114,
111.

60.
212.
209.
154.

33.

36,
é5.
123,
75.
60.
35.
57.
60.
é0,
60.
185.
132.

SHORT -
AGE
*AC-FT*

(=]

COO0CO0OO0O0ODOOOCOO
IR

CO0O0OO0OO0O00O00OO0OO0OO0O
. IR P

.

o

CcCOOO0COO0OCOOCOOO0

»

o

D/s
RELEASE
*AC-FT*

326.
510.
76.
620.
164.
3058.
17.
106.
1463.
68.
7.
216.

6701.

1%.
3.
3.

382.
961.
962.

7.

69.

1463.
74.
7.
216,

4241,

326.
s10.
32.
29.
28.
914,
780.
é9.
45.

SPILLS
TAC-FT*
2459,
4B82.
0.
0.
0.
0.
2946,

0.
9272,

5346.
5346.

1858.

"""" END OF MONTH

CONTENT
*AC-FT*

142892.
142892,
142892.
142892,
132143.
142892,
142892.
142892,
142892,
142892,
142892.
142892,

142892.
142892,
138231.
132073.
124475,
126942.
142892,
129452.
142892,
142892.
142892,
142892,

142892.
142892,
138071.
142892,
131399.
119630.
105802.
92928,
85894.
79465,
851714.
95770.

ELEV. QUALITY

’FT*

118.0
118.0
118.0
118.0
116.7
118.0
118.0
118.0
118.0
118.0
118.0
118.0

118.0
118.0
17.4
116.7
115.8
16.1
118.0
116.4
118.0
118.0
118.0
118.0

118.0
118.0
117.4
118.0
116.6
115.2
113.5
111.9
111.0
110.2
110.9
112.2

*MG/L*

65.
64,
&4 .
85,
&7.
81,
5¢.
73.
70.
76.
75.
76.

7r.
78.
80.
79.
81.
85.
93.

113.
118.
119.
115.

113.
112.
3.
11,
113.
114,
116.
121,
125.
130.
136.
135.



ALLENS CREEX RESERVOIR - Chloride with TTP bypass requirements 60% drought con
70,000 demand 1600 cfs pump rate; Brazos available flow based on daily analyse

DATE EVAP.
Loss
*AC-FT*

-242.
-243.

409.
1315.
1719.
2766.
3313.
3289.
-401,
2592.

657.
-248.

—
D

— b a

N—DQ'OO)‘\,I()U‘“HN--%

14926.

1965

248.
-990.
1320.
1568.
-825.
2558.
4208.
3295.
2306.
1650.
~1403.
12 -1980.

—
—_. OO0~ OV SRS

11955.

-248,
-165.
1155.

0.
-330.
1980.
3372.
2467.
1898.
10 2888.
11 1898.
12 824.

—_
0
‘OM\lOsmbblN—h&

13739.

DEMAND

*AC-FT*

3017.
2793.
4053.
6734,
9107.
10787.
10738.
8834.
4382.
3227.
3017.
3311,

70000,

3017.
2793.
4053,
6734,
9107.
10787.
10738,
8834.
4382.
3227.
3017,
3311,

70000.

3017,
2793,
4053,
6734,
9107.
10787.
10738.
8834.
4382.
3227.
3017.
3311,

70000.

NATURAL
INFLOW
*AC-FT*

1001.
3901.
5472.
108.
128.
419.
127.
130.
1530.
1220.
1406.
3556.

18998.

4700.
4714,
33.
90.
1475.
972.
267,
204,
174.
1764.
8421.
4879.

27693,

3308.
7250.
321,
11261.
11481.
652.
379.
743,
2522.
125.
10.
32.

38084.

MAKE-UP
INFLOW
*AC-FT*

2670.
16080.
25170,

0

0.
0.
0.

0.
9450.
39950,
23674.
Q.

116994,

0.

0.
5373.
alo2z.
8z8z.
13345.
14696.
4830.
13987.
4792.
0.

0.

73607.

61439.

INFLOW
QUALITY
*MG/L*

114,
90.
60.
é0.
&0.
40.
60.
60.
34.
45,
42.
41,

38.
37.
67.
48.
39.
33.
45.
£0.

Th.
32.
38.

42.
33.
60.
29.
33.
58.
60.
62.
129.
151.
179.
165.

SHORT-
AGE
*RC-FT*

P

OQQOOQDDODPO
. . .

(=]

B '] v .

OOOODQDDPQDD
N .

[=]
.

[sRalol=RaloNologeN-N=N.]
. PN

D/ss
RELEASE
*AC-FT*

326.
510.
406.
108.
128.
419,
127,
130.
0.
1220.
77.
216,

3667.

326.
s10.
33.
90,
1475.
972,
17.
204,
174.
1679.
7.
216.

5773.

326.
510.
321,
2785,
4346,
652,
379.
743.
1463.
125.
10.
32.

11672.

SPILLS

*AC-FT*

0.
.
0,
0.
0.
0.
0.
0.
0.
0.
C.
77.

2
277.

1109.
2401.

3332.
13572.
213.
4112,

1762.

0.
0.
0.
0.

6087.

----- END OF MONTH-------

CONTENT
*AC-FT*

96340.
113261.
139035.
130986.
1201540.
106607,

92556.

80433.

87432,
121563.
142892,
142892.

142892.
142892,
142892.
1428%2.
142892.
142892.
142892.
135593.
142892.
142892,
142892.
142892.

142892,
142892.
142892,
142892.
142892,
142892.
128782.
142892.
142892
142892,
142892.
138917,

ELEV. QUALITY

TFT* *MG/L®
12.3 134,
M4.4 126,
n7.s 2,
116.6 113,
1s.2 1S,
136 7.
1.8 121,
110.3 126,
M.z 1,
115.4 93.
118.0 85.
118.0 84.
113.0 83.
118.0 81.
118.0 81.
118.0 80.
118.0 .
118.0 74.
118.0 73.
117.1 74,
118.0 7.
118.0 78.
118.0 7s.
118.0 73.
118.0 73,
113.0 7.
118.0 71.
118.0 68,
118.0 65.
118.0 65.
116.3 67.
118.0 67.
118.0 7.
118.0 76.
118.0 81.
117.5 81.



ALLENS CREEK RESERVOIR - Chioride with TTP bypass requirements 60% drought con
70,000 demand 1600 cfs pump rate:; Brazos available fiow based on daily analyse

DATE EVAP. DEMAND  NATURAL  MAKE-UP INFLOW SHORT- D/S SPILLS  ------- END OF MONTH-<-=---
LOSS INFLOW INFLOW  QUALITY AGE RELEASE CONTENT ELEV. QUALITY
FTAC-FT*  ™AC-FT*  *AC-FT*  *AC-FT® *MG/L* *AC-FT* *AC-FT* *AC-FT*  #AC-FT* *ET®  eMG/L®
1967
1 412, 3017, 794, 420, 101. Q. 326. 0. 136376. 117.2 82.
2 575. 2793. 278B. 0. &0, a. 278. 0. 133008. 116.8 82.
3 1231, 4053, 73. 0. 40. a. 73. 0. 127724. 118,2 83.
4 819. &734. 509. 4760, 92. 0. 509. 0. 124931, 115.8 84,
5 656. 9107. 1489, 7240, 78. 0. 1489. 0. 122410, 115.5 84.
& 3826. 10787. 164. 0. 60. 0. 164. 0. 107797, 113.7 86.
7 3800. 10738. 652. 0. 59. 0. é52. 0. 93259. 111.9 90.
8  3211. 8834, 4893, 0. s, 0. 4893, 0. 81214. 110.4 0.
9 642, 4382.  2828. 15070. 160. 0. 0. c. 94085, 112.0 104.
10 1212. 3227. 2233, 14570, 131, 0. 1679. 0. 104771, 113.3 109.
1" 1227. 3017. 34. 42365, 57. 0. 34, 0. 142892, 118.0 9S.
12 268, 3311, 2605, 1170. 63. G. 216. Q. 142892, 118.0 94,
17857. 70000. 16550. 85595, 0. 10313. 0.
1968
1 -413. 3017. &6051. a. 35. 0. 325. 3121, 142892, 118.0 2.
2 248, 2793. 1447, 2104. 89. 0. 510. Q. 142892. 118.0 g2.
3 495, 4053, 1099, 3855. 85, Q. 406, Q. 142892, 118.0 92.
4 248. 6734, 987. 6982, 74, Q. 987. 0. 142892, 118.0 Q1.
5 -83. ?107. 8570. 4700, 42. 0. 4346, 0. 142892, 118.0 87.
&  -165. 10787. 16457. 0. 25. 0. 3058. 2777. 142892, 118.0 81.
7 2640, 10738. 1225, 12170. 37. 0. 17. g. 1428%92. 118.0 78.
8  4290. 8834. 284, 13124, 70. 0. 28B4, 0. 142892, 118.0 80.
9  1155. 4382, 1\737. 5263. 42, c. 1463. 0. 142892. 118.0 78.
10 1815. 3227. 177, 5042. T4, 0. 1177. 0. 142892, 118.0 79.
" 1155. 3017. 784. 3463, 82. 0. 77. 0. 1428%92. 118.0 80.
12 578. 3311. 1640, 2645, 43, 0. 216. 0 142892, 118.0 79.
11963. 70000. 41560, 59148. a. 12867. 5898.
1969
1 743. 3017. 1709. 2377. 75. 0. 326. 0. 142892, 118.0 79.
2 -1155. 2793. 10971. 0. 28. 0. 510. 8823. 142892. 118.0 7.
3 743, 4053. 4921, 281. 37. G. 406. 0. 142892, 118.0 76.
4 330. 6734, 1067. 7064, 34, Q. 1067. 0. 142892, 118.0 73.
S 660. ?107. 12846, 1267. 33. 0. 4346, 0. 142892, 118.0 70,
6 3795. 10787. 145. 14582, 197. 0. 145. a. 142892. 118.0 84.
7 5426. 10738. 66. 0. &0. 0. 66. 0. 126728, 116.0 88.
8 3511. 8834, 245, 0. 60. c. 245, 0. 114383, 114.5 90.
9 2617. 4382. 318. 25090, 167. 0. 318. 0. 132474, 116.7 106.
10 2634. 3227. 881. 16279, 218. 0. 881. 0, 142892, 118.0 122.
1 1980. 3017. 258, 4816. 144, 0. 77. 0. 142892, 118.0 124.
12 495. 3311, 2191, 1831, 54, 0. 216. 0. 142892, 118.0 123.
21779. 70000. 35618. 73587. 0. 8603. 8323,



ALLENS CREEK RESERVOIR - Chloride with TTP bypass requirements 80% drought con
70,000 demand 1400 cfs pump rate; Brazos available flow based on daily analyse

DATE

-
e
~
o

Vol IR ARV I N PV N

‘OO’\IO\U"I‘MN—IH

10
N
12

EVAP. DEMAND
LOSS
*AC-FT™ *AC-FT*
-83. 3017,
0. 2793.
83. 4053,
248. 6734.
-248. 9107,
3218. 10787.
3454. 10738,
3841, 8834.
246. 4382.
83. 3227.
2558. 3017.
907. 331,
14307. 70000.
1894. 3017.
986. 2793,
2378. 4053.
1961. 6734,
1788. ?107.
3232. 10787,
4328, 10738,
1761. 8834.
969. 4382.
1310. 3227.
1568. 3017.
-248. 3.
21927, 70000.
165. 3017,
825. 2793.
1403. 4053,
1729. 6734.
412, 9107.
2223. 10787.
1966, 10738.
2604, 8834,
1702. 4382.
1378. 3227.
8z2. 3017,
248. 3311,
14737. 700006.

NATURAL
INFLOW
*AC-FT*

981.
2316.
4576,

815.
3666.

7.

167.

201.
3570.

14886,

150.

12.

32112.

17.
182.
12.
318.
194,
175.
247.
7043,
20454,
2054.
45,
4218.

34959.

2936.
5030.
7889.
815,
11315.
1502.
579.
945.
17751,
864.
6216.
196.

56018.

MAKE-UP
INFLOW
*AC-FT™

2279.
987.
0.
6982.
8859.
14005.
0.

0.
29388.
0.
5502.
1980.

69982.

510.

o000 0
e e e e w

13870,
T640.
8088,
4585.
0.

64693,

0.
11320.
30541,

3559.

59945.

INFLOW
QUALITY
MG/

102.
57.
38.
81.
73.
63.
60.
60.
61.
26.
36.
99.

60.
37.
33.
56.
3.
82.
60.
55.
24,
153.
62.
193.

SHORT-

*AC-FT™

COoOO0O0O0O0ODOCCOOOO
N « ® e & w x o .

o

OO0 00O0COCOO00O
« 2 o= s P . e

o

.

OO00O000000O0OO00O
P . . . .

o

D/s
RELEASE
*AC-FT*

326.
510.
406.
815.
3666.
772.
167.
201,
1463.
1679.
77.
12.

10094.

17.
182.
12.
318.
194.
175.
247.
0.
1463,
1679.
45,
216.

4548.

326.
510,
406.
815.
4346.
1502.
579.
945.
17751.
864 .
77.
196.

28317.

SPILLS

*AC-FT*

w

0

]
CO~NOODOOOOPOO

a s s e 0w 2 & s .

9931.

O00O0DO0OO0OODOO0OO
. P T

0
L¥Y}
0

939.

902.
2007,

OO0 OO0O0000
P )

2509.

------ END OF MCONTH

CONTENT
*AC-FT*

142892,
142892.
142892,
142892.
142892,
142892.
128700.
116025,
142892,
142892,
142892,
140654,

136253.
132474,
126043.
117348.
106453 .
92434,
77368,
B7686.
108966,
142892.
142892,
142892.

142892,
142892.
142892.
134429,
142892,
132822,
120118.
108680,
1025%6.
109311,
142892.
142892,

ELEV. QUALITY

I'F‘ri

118.0
118.0
118.0
118.0
118.0
118.0
118.3
114.7
118.0
118.0
118.0
1r.7

117.2
116.7
115.9
114.9
113.5
111.8
109.9
111.2
113.9
118.0
118.0
118.0

118.0
118.0
118.0
117.0
118.0
116.8
115.2
113.8
113.1
113.9
118.0
118.0

*MG/LT

122.
121.
118,
116,
112.
110.
113.
116,
104.

9.

g8.

99.

100.
101.
103.
104,
106.
109.
115.
100.

az.

102.
101,

100.

96.



ALLENS CREEK RESERVOIR - Chloride with TTP bypass requirements &0% drought con
70,000 demand 1600 cfs pump rate; Brazos available flow based on daily analyse

DATE

A
0
NI oom Aot o O

3
~

—_
SO0 YO SN

12

—_
. 0

EVAP.
Loss
*AC-FT*

=495,
-330.
165.
-248.
2063.
-83.
2805.
2228.
660,
330.
1733.
743,

9571,

-743.
1450,
$90.
1894,
1235.
3125,
3676.
1299.
818.
1155.
0.
83.

15182.

330.
413,
743,
495.
330.
1650,
2558.
1898.
2640.
1733,
1650.
660.

15100,

DEMAND

*AC-FT*

3017,
2793,
4053.
6734,
g107.
10787.
10738.
8834,
4382.
3227.
3017.
3311.

70000.

3017.
2793,
4053,
6734.
2107.
10787.
10738,
8834,
4382,
3227.
3017,
I311.

70000.

3017.
2793,
4053.
6734,
9107.
10787.
10738.
8834,
4382.
3227,
3017.
3311,

70000.

NATURAL
INFLOW
*AC-FT*

5209.
7376.
3239.
17903.
819.
23444
1481.
7.
7649.
16841.
1392.
663.

867935,

15753.
172.
58.
700,
5684,
620.
593.
1301.
287.
2839.
14774,
3528.

46289,

1108.
&79.
74.
1709.
116467,
5761.
406,
1011,
145.
460.
1331.
3749.

27900.

MAKE -UP
INFLOW
*AC-FT*

0.

0.
1385.
0.
11170.
0.
12079.
11062.
0.

0.
3435.
3607.

4£2738.

0.
4443,
5043.

0

17652.
g.

a.

0.
63659.
3e22.
0.

82.

74101,

2565.
3037.
4796.
7229.
2316.
9734,
12907.
10606.
7022.
4960.
3413.
438.

69023.

INFLOW
QUALITY
*MG/L*

37.
32.
L,
24.
144.
21.
166.
228.
33.
25.
54.
63.

a5.
45,
159.
58.
66.
59.
60,
52.
41,
53.
26.
42.

78.
ag.
129.
98.
29.
70.
59.
105.
158.
124,
93.
564.

SHORT-

*AC-FT*

. e s

.

[=] [=NeNul-NeleRoNaleleNe] o
. o o a bt

.

OOO00O000O C)C)C)F:s)

o

[=NajoleNelels) C)FJSD F)s)
« s .

[ ]

D/s

RELEASE
*AC-FT*

326.
510.
406.
2765.
819,
3Q58.
17,
777.
1463,
1679.
.
216,

12113.

326.
172.
58.
700.
4346,
620,
593.
1301,
287.
1679,
77.
216.

10375.

326,
510.
75,
1709.
4346.
3058.
17.
885.
145,
460.
7.
216,

11823,

SPILLS

*AL-FT*

2361.
4403,
0.
8652.
0.
9682.
0.

0.
1144,
11605.
0.

0.

37847,

11680.

24833,

s ox o+ a

OO0O000O0CO0O00D0D00O0O
s e

o
.

------- END OF MONTH

CONTENT
*AC-FT™

142892.
142892.
1428%2.
142892.
142892.
142892.
142892,
142892.
142892,
142892.
142892,
142892.

142892.
142892.
142892.
134264 .
1428%2.
128980,
114566,
104433,
142892.
142892.
142892.
142892,

142892.
142892.
142892,
142892.
142892.
142892.
142892,
142892.
1428%2.
142892.
142892,
1428%2.

ELEV. GQUALITY

*eTYE

118.0
118.0
118.0
118.0
118.0
118.0
118.0
118.0
118.0
118.0
118.0
118.0

118.0
118.0
118.0
116.9
118.0
116.3
114.5
113.3
118.0
118.0
118.0
118.0

118.0
118.0
118.0
118.0
118.0
118.0
118.0
118.0
118.0
118.0
118.0
118.0

TMG/L*

8s.

8s.
as.
89.
8s.
88,
?1.
91.
76.
73.
2.

73.
7.

73.
73.
73.

82.
85.
86.
8s.



ALLENS CREEK RESERVOIR - Chloride with TTP bypass reguirements 60% ??ngnt con
70,000 demand 1500 cfs pump rate; Brazos available flow based on dai:. analyse

DATE EVAP.
Loss
*AC-FT*

~0
~3
o

1073.
1733.
660.
330.
1238.
1733.
1320.
3548,
1403.
578.
83.
-660.

O~ O S =

h s wa
nN =0

13039.

-330.
330.
908.
660.

1980.

2393.

3795.

2964 .

2141,

2640.
330.

1320.

—_
L]

R

N—‘O*OO)‘-«IO*U‘“U‘N—'d

19131.

<
~J
(2]

-B825.
~495,
1980.
2058.
2623,
2120.
3567.
3955.
649,
3261.
-328.
12 165.

VOO NN —

—
—_—

18730.

DEMAND

*AC-FT*

3017.
2793.
4053,
6734,
$107.
10787.
10738.
8834.
4382.
3227.
3017,
3311.

70000.

3017.
2793,
4053.
6734,
9107,
10787.
10738.
8834.
4382.
3227,
2017.
3E3n.

70000.

3017.
2793.
4053.
&734.
9107,
10787.
10738.
8834.
4382.
3227.
7.
3311,

70000.

NATURAL
INFLOW
*AC-FT*

81.
b6,
T2.
s02.
2674.
5995.
1833.
58.
145.
6230.
1684.
11575,

30915.

1871.
8277.
1040.
10656.
s02.
1184.
125.
70.
125.
90.
156.
188.

24684,

1269.
1806.
479,
252,
137.
193,
39.
27.
4380.
109.
2639.
1204,

12534.

MAKE -UP
INFLOW
*AC-FT*

4Q90.
4526.
3870.
7907,
10345.
9583.
10242.
12382.
5785.
0.
1493.
0.

70223.

1142.

0.
4327.
0.
11087.
13180.
14425,
3020.
15301.
5867.
2400.
5499.

76248,

1249.
1002.
5960.
0.

0.
4120.
0.
8340.
28120.

440,

25930.
4790.

79951.

INFLOW
QUALITY
*MG/L*

207.
208.
168.
51.
32.
39.
44,
120.
138.
35.
55.
29.

47.
45.
L6,
40.
60.
67.

210.
152.
292.
167.
106.

SHORT-
AGE
*AC-FT*

O0000O00O0O0D0O00OO0 0O
a s s s e m « & s a a2

(=

.

OO0 QOO0OCOQO0O0
e e w e s . P

.

D/s
RELEASE
*AC-FT*

81.
64.
72.
502.
2674,
3058.
17.
58.
145.
1679.
77.
216.

8545,

326.
510.
406.
2765.
902.
1184.
17.
70.
125.
90.
77.
188.

6660.

326.
510.
406.
252.
137.
193.
39.
27.
1463.
109.
77.
216.

3755.

SPILLS

*AC-FT*

OO O0ODO0OOO0OO0O0
« s s s ® & e s » &

A

8708.

9454,

OO0 O0OoOOLOO~NOFO
. . " e s s a w « »

w
pury
&~
iy
.

OO0 O0OO0ODHDODOCODOOO
s e e « 0w e e e s s »

o
.

"""" END OF MONTH

CONTENT
*AC-FT™

142892.
142892.
142049,
142892.
142892,
142892,
142892.
142892,
142892.
142892,
142892.
142892,

142892.
142892,
142892.
142892,
142892.
142892,
142892.
136114,
142892.
142892.
142024,
142892.

142892,
142892.
142892,
134100,
122370.
113583.

99278.

94829.
120835.
114787,
140590.
142892,

ELEV. QUALITY

*FT‘I

118.0
118.0
17.9
118.90
118.¢
118.0
118.0
118.0
118.0
118.0
118.0
118.0

118.0
118.0
118.0
118.0
118.0
118.0
118.0
116.9
118.0
118.0
117.9
118.0

118.0
118.0
118.0
116.9
115.5
114.4
112.7
112.1
115.3
114.6
17.7
118.0

TMG/L*

82.

79.
79.
79.
8s.
89.
98,
102.
103,
103.

102.
100.

101,
103.
103.
107.
120.
129.
133.
140.
139.



ALLENS CREEK RESERVOIR - Chloride with TTP bypass requirements 60% drought con
70,000 demand 1600 cfs pump rate; 8razos available flow based on daily anatyse

DATE

1979

—»
0O

o .

o N OO0~ WS WA

PN
N 2O NV &L -

—
O
(o]
pry

Dalv- BN SRV RF L3R PN S R

EVAP.
LOSS
*AC-FT*

-660.
-660.
578.
-83.
825,
2063.
990.
2475.
660.
2805,
1320.
-83,

10230.

-495.
330.
413.

2145,
990.

4617.

4933.

4497,

1712.

2203.
816,

1061.

23222.

163.
327.
1066,
1229.
980.
575.
2393.
2723.
2310.
660.
578.
$90.

13994

DEMAND

*AC-FT*

3017,
2793.
4053.
6734,
9107.
10787.
10738.
8834.
4382.
3227.
3017.
3311.

70000,

3017.
2793.
4053.
6734.
9107.
10787.
10738.
8834,
4382,
3227.
3017,
3311.

70000.

3017.
2793.
4053.
6734,
9107.
10787.
10738,
8834.
4382,
3227.
3017.
3311.

70000.

NATURAL
INFLOW
*AC-FT*

9335.
5280.
1705.
9866.
15181.
9855.
417.
229.
2446.
271.
310.
942.

55837.

4628.
1578.
883.
649.
4393,
234.
54.
42.
53.
295.
185.
211.

13205.

408,
267.
299.
174.
2526.
7364.
625.
152.
242,
289.
8962.
380.

22688.

MAKE-UP
INFLOW
tAc-FTi

7780.
3920.
10690.
700.
5540.
30433,
12523.
11557,
6692.
3887,

4137,

?7859.

INFLOW
QUALITY
*MG/L*

31.
3s.
50.
30.
25.
38.
é2.
49,
55.
127.
96.
81.

38.
47,
70.
L6,
33.
49.
119.
&0.

169..

117.
201,
205.

2589,
27s.
157.
8s5.
67.
L8,

149.
89.
200.
31.
188.

SHORT-
AGE
*AC-FT*

0/s SPILLS
RELEASE
*AC-FT*  *AC-FT*
326. 6652.
510. 2637.
406. 0.
2765. 450.
4346. 903.
3058. 0.
17. a.
229. 0.
1463. 0.
271. 0.
7. a.
216. 0.
13684, 10642,
326. 1780.
510. 0.
406. Q.
649. 0.
4346. 0.
234, 0.
17. 0.
42, 0.
53. 0.
295, 0.
77. 0.
211, 0.
7166. 1780.
326. 0.
267. 0.
299. 0.
1174, a.
2526. 0.
3058, 0.
17. 0.
152. 0.
262, 0.
289. Q.
77. 52¢0.
216. 0.
B&43. 5290.

------- END OF MONTH
ELEV.

CONTENT
*AC-FT*

142892,
142892.
142892,
142892.
142892.
142892,
142892.
142892,
142892,
142892,
142892,
142892.

142892.
142892,
142892.
142892,
142892,
140118.
130114.
116783.
118859.
119589.
118844,
120272.

124954,
125754,
131325,
124062,
119515,
142892,
142892.
142892,
142892.
142892,
142892.
142892,

- FT*

118.0
118.0
118.0
118.0
118.0
118.0
118.0
118.0
118.0
118.0
118.0
118.0

118.0
118.0
118.0
118.0
118.0
117.7
116.4
114.8
115.1
115.2
115.1
115.2

115.8
115.9
116.6
115.7
115.1
118.0
118.0
118.0
118.0
118.0
118.0
118.0

QUALITY
*MG/L*

134.
130.
128.
122,
13,
106.
104.
101.
100.
103.
103.
103.

101.
100.
99.
97.
91.
91.
95.
99.
105.
107.
11,
116.

126.
131,
135.
135.
132.
1M1,
109.
115,
115.
118.
115.
118,



ALLENS CREEK RESERVOIR - Chloride with TTP bypass requirements &0% drought con
70,000 demand 1600 cfs pump rate; Brazos available flow based on daily analyse

DATE

—

Vel
—_ o
N =000 NV WM =N

—
0
m
(7]

I IR NIV, RN VY S

o(m-qo\ulbLMthbg

- b
N a2 O

EVAP.
Loss
*AC-FT*

578.
-82.
460.
660.
578.
3053.
4620.
4287.
3706.
1484.
-82.
330.

19792.

-413.

613,
2723.
1485.
1980.
2144,
1979.
1320.
1815.

825.

330.

14601.

165,

659,
1236.
3210.
2050.
2854,
3158.
3219.
2721,
-324.
1070.

330.

20348.

DEMAND

*AC-FT*

3017.
2793.
4053.
6734 .
9107.
10787.
10738.
8834.
4382.
3227.
7.
3311.

70000,

3017.
2793,
4053.
6734.
9107.
10787.
10738.
8834.
4382.
3227.
3017.
3311,

70000.

3017.
2793.
4033.
4734,
9107.
10787.
10738.
8834.
4382.
3227.
3017.
3311,

70000,

NATURAL
INFLOW
*AC-FT*

372.
457.
464,
1089.
8274.
208.
145.
43.
23.
53.
529.
1113,

12770.

1160.
3602.
9452.
652.
7671.
239.
154.
497.
185.
130.
206.
935.

24883,

443,
359.
1232.
246,
1144,
195.
s2.
49,
a5.
850.
201.
1467,

6473,

MAKE -UP
INFLOW
*AC-FT*

3549.
1650,
5716.
7394,
5757.
13840.
1523Q.
9740.
7330,
8430.
2903.
2744,

B4283.

2183.
0.

0.
9457.
7267.
127567.
10430.
13128.
5702.
3950.
4590.
3137,

72611,

Q.

a.
10931,
0.
3170.
a.

9.

Q.
1230.
52850.
16525.
2390.

87096.

INFLOW
CUALITY
MG/LT

169.
177.
125.
50.
51.
178.
179.
170.
160.
149.
81.
54.

é5.
40.
31.
58.
33.
48.
95.
73.
53.
82.
75.
sa.

40.
&0.
57.
é0.
117.

60.
60.
178.
30.
28.
42.

SHORT-

*AC-FT*

. .

O0OO000000O0 s) C)sD (=]

(=)

P . -

.

(= OO 000000000
M . . A

0/s
RELEASE
*AC-FT*

326.
457,
406.
1089.
4346,
208.
17.
&3.
23.
53.
7.
216.

72561

326.
510.
406,
652.
4346,
239.
17.
497,
185.
130.
77.
216,

7601.

326,
510.
406,
246.
1144,
195.
s2.
4.
0.
Q.
7.
216.

3221.

SPILLS

*AC-FT™

4580.

------- END OF MONTH

CONTENT
*AC-FT*

142892.
141831,
142892,
142892.
142892.
142892.
142892.
139511,
138753.
142472.
142892.
142892.

142892,
1428%92.
1428%92.
142892.
142892,
142892.
140577,
142892.
142892.
141800.
142677.
142892.

139827.
136424.
142892.
132948.
124961,
111320.
97424 .
85371.
79523.
130330.
142892.
142892.

ELEV. QUALITY

*ET*

118.0
n7.9
118.0
118.0
118.0
118.0
118.0
117.6
117.5
117.9
118.0
118.0

118.0
118.0
118.0
118.0
118.0
118.0
117.7
118.0
118.0
117.9
118.0
118.0

117.6
117.2
118.0
116.8
115.8
114.1
112.4
110.9
110.2
116.5
118.0
118.0

*MG/L*

120.
121.
121.
118.
112.
121.
130,
137.
162.
144.
142,
140.

138.
136.
131.
128.
120.
115.
116,
113.
112.
112.
112.
111,

111,
11.
107.
110.
112,
114,
118,
122.
127.

87.

81.

80.



ALLENS CREEK RESERVOIR - Chloride with TTP bypass reguirements &0% drought con
70,000 demand 1400 cfs pump rate; Brazos available flow based on daily analyse

DATE

EVAP,
L0SsS

*AC-FT*

—
O
o]
LV |

— s s
N OO NS N

—
0

— d —

N—lO‘OO)NO«U\J\uN-Ag

1987

VRO SN =

10

12

660.
743.
743.
1320.
2228,
2473,
3373.
5164.
2611,
1395.
990.
1238.

22938.

1073.

S08.
2063.
1729,
1a71.

990.
5280.
2888.
1320.

660.
-330.
-825.

16827.

495.
-578.
1815.
3465.

6359,

906.
2475,
4290.
2393,
3548,

a3.
-248.

19303.

DEMAND

*AC-FT*

3017,
2793.
4053,
6734,
9107.
10787.
10738.
8834,
4382.
3227.
3017.
3311,

70000.

3017,
2793,
4053.
6734.
9107.
10787.
10738,
Ba34.
4382,
3227.
mz.
3311,

70000.

3017.
2793,
4053.
6734.
9107.
10787.
10738.
8834.
4382.
3227.
3017.
3311.

70000.

NATURAL
INFLOW
*AC-FT*

2398.
4721,
3371.
863.
490.
238.
203.
as.
28.
302.
6058.
1406.

20113.

sa2.
1142,
549.
2567.
1281.
9615,
113.
&3.
641.
670,
1695.
8065,

24683,

1538.
3013.
2001.
297.
2637,
15392.
344,
104.
395.
.
583.
1227.

27602.

MAKE-UP
INFLOW
*AC-FT*

1605.
0.
1831.
8054.
11335.
8970.
10460,
c.
3950.
29418,
0.
3359.

78982.

3834,
3069.
5973,
130.
18511.
5220.
15922,
11722.
5702.
3887.
1069.
0.

75039.

2300.
0.
6273,
10199.
2500.
6625.
12886.
13124.
6775,
&775.
2614,
2052.

70123.

INFLOW
QUALITY
*MG/LY

50.
37.
41.
105.
165,
196.
188.
&0.
318,
99.
35.
45.

95.
53.
106.
93.
56.

110.

SHORT-

*AC-FT*

.

[ B = B B R B o I v e I e e QY o Y
P M

.

o
a

s a4 s v e

CO0OO0O0DO0O0CO0OO0O0O0OO0O0O0O
.

[=]
.

P

N

O00000D00O0O000QO0O
.

[=]
.

0/s
RELEASE
*AC-FT*

326.
510,
406.
863,
490.
238.
17.
25.
38.
302.
77.
216.

3508.

326.
510.
406.
267.
1281.
3058.
i7.
63.
641,
é70.
77.
216.

7532.

326.
510.
406.
297.
2637,
3058.
17.
104.
395.
91.
77.
216.

8134.

SPILLS

*AC-FT*

CONTENT
*AC-FT*

142892.
142892.
142892.
142892.
142892.
138602.
135137.
12113¢9.
118096.
142892.
142892,
142892.

142892.
142892.
142892,
13455¢.
142892,
142892.
142892,
142892.
142892.
142892,
142892.
147892.

142892.
142892,
142892.
142892.
135626.
142892.
142892.
142892,
142892.
142892.
142892.
142892.

ELEV. QUALITY

*ET™

118.0
118.0
118.0
118.0
118.0
117.5
nzr.A
115.3
115.0
118.0
118.0
118.0

118.0
118.0
118.0
117.0
118.0
118.0
118.0
118.0
118.0
118.0
118.0
118.0

118.0
118.0
118.0
118.0
137.3
118.0
118.0
118.0
118.0
118.0
118.0
118.0

*MG/L*

80.
79.
78.
80.
as.
97.
106.
110.
120,
116.
114,
113.

113,
112.
114,
115,
108.
102.
107.
111,
114.
117,
116.
113.

112.
110.
12.
123,
123.
113.
114.
115.
119,
124,
124.
122.



ALLENS CREEK RESERVOIR - Chloride with TTP bypass requirements 60% drought con
70,000 demand 1600 cfs pump rate; Brazos available flow based on daily analyse

DATE EVAP.
LOSS
*AC-FT*

1073.
825.
660,

1565.

2705.

2935,

3006.

3966.

3383.

3208.

2317,
398.

-
0

—

N.nO‘O(!)\JO\lHF‘MN—‘g

26041.

-
0
[+
0

-961.
649.
491,

1726.

1238.
825.

2888.

2805.

3548.

2393,

1237.

1154.

RPN
N2 OO U -

17993.

CRITICAL PERIOD IS FROM

DEMAND

*AC-FT*

3017.
2793.
4053.
6734,
2107.
10787.
10738.
8a3s.
4382.
3227.
3017.
3311,

70000.

3017.
2793,
4053.
6734,
9107.
10787.
10738.
8834.
4382.
3227.
3017.
311,

70000.

NATURAL
INFLOW
*AC-FT*

491,
476.
4156.
404,
2606.
540.
113.
43,
7.
25.
42.
75.

§988.

1953.
363.
1554,
299.
684,
249,
124,
1517.
120.
75.
116.
104,

7159,

MAKE-UP
INFLOW
*AC-FT*

3925.
35618.
963.
0.

0.
3160.
11000.
0.

0.

0.

C.
2400,

25066.

16090.
33340.
8610.
24250,
10345.
11612,
13519.
11007.
7930.
5620.
1160.
7270.

150733.

INFLOW
QUALITY
TMG/L*

113.
148.
47.
&0,
44,
69.
129.
60.
&0.
60.
é0.
225.

68.
51,
61,
59.
97.
138.
100.
67.
149.
159.
151.
168.

171954 THROUGH 2/1957.

SHORT-
AGE
*AC-FT*

0.

0/s
RELEASE
*AC-FT*

326.
476.
&06.
404.
2606.
540.
17.
43.
17.
25.
42,
0.

4902.

0.
363.
406.
299.
684.
249.

17.
885.
120.

76.

77.
104.

3280.

MINIMUM CONTENT =

SPILLS

*AC-FT*

COO0O0COO0OQCO0O0O0OO0O0O
e s e & w s PR

.

[=)
.

OO0 00C0O00DO0OO0ODOD O
« s e 4 e a2 & 2 w8

o

25532.

"""" END OF MONTH

CONTENT
*AC+FT*

142892,
142892.
142892.
134593,
122781.
112219.
109571.
6771,
89006.
82571.
77237.
76003,

91990.
121888.
127102.
142892,
142892.
142892,
142892.
142892.
142892.
142892.
139837.
142642.

ELEV. QUALITY

tFT'

118.0
118.0
118.0
117.0
115.5
114.3
13.¢
112.3
11.4
110.6
109.9
109.8

111.8
115.4
116.1
118.0
118.0
118.0
118.0
118.0
118.0
118.0
117.6
118.0

MG/L*

i23.
125.
122.
124.
125.
126.
130.
135.
140.
145,
149.
152.

134.
112.
109.
102.
102.
106.
107.
106.
111,
114.
116.
119.



ALLENS CREEK RESERVOIR - TDS run with TTP bypass requirements 40% drought cont
70,000 demand 1600 cfs pump rate; 8razops available flow based on daily znalyse

DATE

EVAP.
LOSS

*AC-FT*

—
A
i
wu

VROV SN -

— — s
N=O0O~NOGWNHLN=

_.
0
wn
~

ol —
N 20000~y LI -

231.
-1586.
2090.
890,
732.
2830.
2729,
1989.
1893,
4586.
3026.
1310.

20720.

327.
82.
1470,
814.
1620.
2819.
5985.
5262.
516%.
2840,
2019.
281,

28680.

949,
64,
-1434,
-2379.
1138.
248.
3630.
3878.
1073.
-495,
-825,
1238.

T085.

DEMAND

*AC-FT*

31017.
2793,
4053.
6734.
2107.
10787.
10738:
8834,
4382.
3227.
3017.
3311,

70000.

3017.
2793.
4053,
6734.
9107.
10787,
10738.
8334.
4382.
3227.
3017.
3311,

70000.

3017.
2793.
4053,
6734,
9107.
10787.
10738.
8834.
4382.
3227.
3017.
3311.

70000.

NATURAL
INFLOW
*AC-FT*

1239.
8967.
0.
80.
3039.
120.
1453.
412,
88s.
29.
a.

0.

16227.

1626.
998,
0.
103.
448.
278.
1.
10.
50.
0.
0.
15.

3529.

0.

2.
10999.
10365.
1075.
1378.
8.
21.
1916.
20098.
10942.
81.

56915.

MAKE -UP
INFLOW
*AC-FT*

0.
35010.

0.
63650,
15540,

0.

152380.

w
u
[ = -]

[= = o R = o B o o]
. « s a s e ®

.

-
—_
w
[=~]

6520.

0.

a.
29300.
11270.
71710.
11035.
14357.
12712.
5002.
0.

o.
4549.

159935,

INFLOW
QUALITY
*MG/L

300.
244,

g.
203.
278.
300.
300.
300.
300.
987.
886.

0.

300.
442,

300.
300.
300,
300.
300.
300.

339.

300.
379.
222.
314,
303,
3s2.
355.
450,
184.
213.
424,

SHORT -
AGE
*AC-FT*

o

OOOODOOOODPO

(=]
.

P

OO0 CO0DOOLO0O0OO
. 5 oaw

(=]

QOO0 O000DO000000

0/s
RELEASE
*AC-FT*

0.

1626.
510.

103.
448,

54.
55.
1378.
17.
21.
1463.
1679.

81.
4B8588.

SPILLS

*AC-FT*

oo e e

« ¢ e 1

[=] Do0O0o0O00C0DDO0O0O
. .

+ & & s

OO0 00O0OO0O0DO0ODOO0O0O0O
.

(=]
.

D)

00000000
.

=]

15687.
8673,
0.

24360.

....... END OF MONTH

CONTENT
*AC-FT*

50214.
92878.
86735.
117291.
107452,
93835.
803sa,
69545,
63270.
119136.
128633,
124012,

120668.
1235851,
118128.
110580,
99853,
86247,
69524,
55428.
45885.
39818.
34782.
32355.

28389,
25532.
63181,
80407.
142892,
142892,
142892,
142892.
142892,
142892,
142892,
142892,

ELEV. QUALITY

*ETw

106.5
1.9
1111
114.9
13.7
112.0
110.3
108.9
108.2
115.1
116.3
115.7

115.3
115.7
115.0
114.1
112.7
111.0
108.9
107.1
105.9
105.1
104.4
104.1

103.4
103.0
108.1
110.3
118.0
118.0
118.0
118.0
118.0
118.0
118.0
118.0

*MG/LY

410,
326.
334.
295.
296,
305.
314,
323.
In.
6%0.
729.
737.

733.
719,
727.
732,
742.
763,
824.
896.
992.
1060,
1119.
1101,

1136,
1138.
64t.
517.
421,
411,
415.
421,
425,
404.
393,
397.



ALLENS CREEK RESERVOIR - TDS run with TTP bypass requirements 60% drought cont
70,000 demand 1600 cfs pump rate; Brazos available flow based on daily analyse

DATE

EVAP.
LOSS

TAC-FT*

d
o Q
' e s A
0 No OO~ WM -0

CO®~NO S AN —

—
-t

12

—
0
o
o

. —a
2 OOVONOW NN -

12

-908.
-413.
990.
495.
1238.
2558.
2888,
3127.
-2633.
825.
908.
743.

9818.

1236.
-1813.
1733.
-1650.
-330.
2888,
1733.
990,
2307.
412,
1733.
-330.

8909.

165.
-413.
1073.

495,
2558.

-1155.
2310.

413.
3380.
-742.
-330.

-1403,

6351.

DEMAND

*AC-FT*

3017.
2793,
4053,
6734.
9107.
10787.
10738.
B&34.
4382.
3227.
3017.
3311,

70000.

3e17.
2793,
4053.
6734
9107.
10787.
10738.
8834.
4382,
3227.
3017.
3311.

70000.

3nv.
2793.
4053.
6734,
9107.
10787.
10738.
8834.
4382.
3227.
3017.
3311.

70000,

NATURAL
INFLOW
*AC-FT*

7295.
4426,
70.
55.
187.
196.
156.
149.
35%0.
1814.
9.
232.

18264.

152.
17063,
198.
11743,
2178.
119.
729,
6864 .
179.
21515.
9855,
5527.

76122.

2329.
2584,
99.
1249.
123.
38289.
404.
3708.
112.
6974.
1297.
9179.

66347.

MAKE - UP
INFLOW
*AC-FT*

.

a.
5043,
7229,
10345.
13345.
13487.
0.
11583.
3N7.
3908.
4038.

72895,

0.

0.
5786.
0.
a77v.
13675.
11759.
3845.
0.

0.
0.
0.

43842,

1179.
306.
5126.
7229.
11885.
0.
12661,
6424,
4710.
242.
1467,
0.

51009.

INFLOW
QUALITY
*MG/L*

234.
254,
332.
440.
289,
343.
426,
300.
275.
316,
436.
606.

300.
187.
539.
209,
250.
289.
369.
336.
300.
180.
218.
248.

307.
290.
400.
39s.
291.
150.
305.
430.
532.
240,
279.
223,

SHORT -
AGE
*AC-FT*

)

COCOO0OO0O0O00O00C0O0 O
. . .

[=]
.

PR

OO0 0DO00O0COOO0O
.

b/ss
RELEASE
*AC-FT*

326.
510,
70.
55.
187.
196.
17.
149.
1463.
1679.
77.
216.
4945.

152.
510.
198.
2765.
2178.
119.
17.
8as.
179.
1679.
77.
216,

B97S.

3126.
510.
99.
1249.
123.
3058.
17.
aa85.
112.
1679.
77.
216.

8351.

SPILLS

*AC-FT*

4860.
1536.

0.
0.

CoOQOo0OO0CQOO
. . P

6396.

CONTENT
*AC-FT*

142892.
142892.
142892.
142892.
142892,
142892,
1428%92,
130931.
142892,
142892.
142892,
142892.

138639.
142892,
142892.
142892,
142892.
142892,
142892.
142892,
136203.
142892,
142892.
142892,

142892.
142892.
142892.
142892.
142892,
142892.
142892,
142892,
139840,
142892.
142892,
142892,

ELEV. CGUALITY

QFT"

118.0
118.0
118.0
118.0
118.0
118.0
118.0
1186.5
118.0
118.0
118.0
118.0

117.5
118.0
118.0
118.0
118.0
118.0
118.0
118.0
117.2
118.0
118.0
118.0

118.0
118.0
118.0
118.0
118.0
118.0
118.0
118.0
117.6
118.0
118.0
118.0

*MG/L*

389.
385.
38s.
3%0.
385.
388.
399.
409,
387.
3a7.
390.
399.

402.
381,
392.
37s.
365.
365.
370.
370.
376.
355,
352.
348,

348.
345.
350.
354.
355,
319.
323.
331.
346.
339.
337.
329.



ALLENS CREEK RESERVOIR - 7DS run with TTP bypass requirements 60% drought cont
70,000 demand 1600 cfs pumo rate; Brazos available flow based on daily anatyse

DATE EVAP.  DEMAND  NATURAL  MAKE-UP INFLOW  SHORT-  D/S SPILLS  -=-=-u- END OF MONTH-------
LOSS INFLOW  INFLOW QUALITY  AGE  RELEASE CONTENT ELEV. GUALITY
*AC-FT*  FAC-FT*  *AC-FT*  *AC-FT* *MG/L™ *AC-FT* *AC-FT* ~*AC-FI* *AC-fT* *ET*  wmg/L*
1961
1  -578. 3017. 5224. 0. 251. 0. 326. 2459.  142892.  118.0 326.
2 -1073, 2793. 7112, 0. 231. 0. 510, 4882. 142892.  118.0 320.
3 1155, 4053. 76. 5208. z50. 0. 76. 0. 142892,  118.0 326.
4 1155, 6734. 620. 7889, 427. 0. 620. 0. 142892.  118.0 332.
5 2222. 9107, 164, 580. 431, 0. 164. 0. 132143, 118.7 338.
6 -1399.  10787. 18249, 4946, 222. 0.  3058. 0. 142892,  118.0 317.
7 413, 10738. 14114, 0. 201. 0. 17. 2946.  142892.  118.0 308.
8 2970. 8834, 106.  11804. 770. 0. 106. 0. 142892,  118.0 352.
9 -1320. 4382,  13797. 0. 201. 0. 1463, 9272.  142892.  118.0 339.
10 3135. 3227. 68. 6362. 614. 0. é8. 0. 142892,  118.0 359,
11 =413, 3017. 3349. 0. 272, 0. 7. 668.  142892.  118.0 356.
12 908. 3311, 1406 3025. 392. 0. 216. 0. 142892,  118.0 359.
7175.  70000.  &4285.  39818. 0.  6701. 20227,
1962
1 330. 3017, 14. 3347. 489, 0. 14, 0. 142892.  118.0 363.
2 8s. 2793. 3. 3618, 422, a. 3. 0. 142892,  118.0 367,
3 1648. 4053, 3. 1040, 574. 0. 3. 0. 138231,  117.4 372.
4L -576. 6734. 382. 0. 300. 0. 382. 0. 132073,  118.7 371,
5 2131, 9107. 961. 3640, 434, 0. 91. 0. 124475.  115.8 379.
6 -164.  10787. 982.  13090. &27. 0. 962. 0. 126942.  116.1 384.
7 4439.  10738. 514.  30630. 447. a. 17. 0. 142892.  118.0 408.
8 4606. 8834, 89. 0. 300. 0. 69. 0. 129452,  116.4 422,
9  905. 4382. 2178. 18012, 719. 0. 1463, 0.  142892.  118.0 466.
18 1980. 3227. 74, 5207. 7. 0. 7. 0. 142892. 118.0 482.
11 578, 3017. 376. 3296. 567. 0. 77. 0. 142892.  118.0 486.
12 -1185. 3311. 7718. 0. 232. 0. 216. 5346. 1642892.  118.0 473,
15547.  70000.  13254.  81880. 0. 4241, 5346.
1963
1 330. 3017. 5541. 0. 248. 0. 326. 1868,  142892.  118.0 467.
2 -185. 2793. 1557. 1581. 327. 0. 510. 0. 142892.  118.0 463.
3 1978. 4053, 32. 1210. 476. 0. 32. 0. 138071,  117.4 470,
4 1401, 6734. 9.  12956. 330. 0. 29. 0. 142892.  118.0 aé2.
5 2385, 9107. 28. 0. 300. 0. 28, 0. 131399,  116.6 470,
6 982.  10787. 914, 0. 300. 0. 914. 0. 119630.  115.2 473,
7 3090.  10738. 780. 0. 300. 0. 780. 0. 105802,  113.5 484,
8  4040. 8834, 69. 0. 300. 0. 69. 0.  92928.  111.% 504.
9 2652. 4382, 45, 0. 300. 0. 45. 0.  8589%.  111.0 519,
19 3202. 3227. 26, 0. 300. 0. 26. 0.  79465.  110.2 540.
11 160, 3017. 113. 8770. 03. 0. 0. 0. 85171,  110.9 547.
12 80. 3311, 2040.  11950. 479. 0. 0. 0.  95770.  112.2 538.
20136.  70000. 11174,  36467. 0.  2759. 1868,



ALLENS CREEK RESERVOIR - TDS run.with TTP bypass requirements &0% drought cont
70,000 demand 1600 cfs pump rate; Brazos available flow based on daily analyse

DATE

—_
0

— s s g
N—=00V00 NV~ =

EVAP.
LOsS
*AC-FT*

-242.
-243.

409,
1315.
1719.
2766,
3313.
3289,
-401.
2592.

657.
-248.

14926,

—_
0
o
w i

O Om~O WV LA

1
12

°
3 &
SOVB NGV LN

wh
-

12

248.
-990.
1320.
1568.
-825.
2558.
4208.
3295.
2306.
1650.

-1403.
-1980.

11955,

-248.
-165.
1155.

0.
-330.
1980.
3372.
2467 .
1898.
2888.
1898.
824.

15739.

DEMAND

*AC-FT*

3017.
2793.
40353.
6734.
9107.
10787.
10738.
8334.
4382.
3227.
3017.
3311,

70000.

3017.
2793.
4053.
6734,
9107,
10787.
10738,
8834.
4382,
3227.
3017,
3311,

70000,

3017.
2793.
4053.
6734,
9107,
10787.
10738.
8334.
4382.
3227.
3017.
3311.

70000.

NATURAL
INFLOW
*AC-FT*

1001.
3901.
5472.
108.
128.
419.
127.
130.
1530.
1220.
1406.
3555.

18998.

4700.
4714,
33.
90.
1475,
97e.
267.
204,
175.
1764.
8421.
4879.

27693,

3308.
7250.
I21.
11261,
11481.
é52.
379.
743,
2522.
125.
10.
32.

38084.

MAKE-UP
INFLOW
*AC-FT™

2570.
16080,
25170.

0.
0.
0.
Q.
0.

9450.
39950.
23674.

Q.

116994 .

0.

0.
5373.
8302.
8282,
13345.
16696,
4830.
13987.
4792.
0.

0.

73607,

a.

0.
5208.
0.
1642.
12767,
Q.
25411,
5221.
6115,
4915.
160.

61439,

INFLOW
QUALITY
,MG/L'

464 .
365.
290.
300.
200.
3e0.
300.
300.
327.
252.
236.
270.

256.
251.
338,
266.
241,
241,
297.
323,
401.
355.
226.
255.

274.
230.
303.
211,
225.
339.
300.
312,
467.
512.

613,

SHORT-
AGE
*AC-FT*

OO0 O0O0O0DO0O0CO OO0
e 2 e = 5 2 e & .

.

[=]
'

OO0 00000OO0O0OO

[=]

0/s SPILLS
RELEASE
*AC-FT*  *AC-FT*
325, 0.
510. 0.
406. 0.
108. 0.
128. 0.
419. 0.
127. 0.
130. 0.
a. g.
1220. 0.
7. Q.
216. 277.
3867, ar7.
326. 1109.
510. 2401.
33. 9.
90. 0.
1475. 0.
972, 0.
17. 0.
204. 0.
174. 0.
1679. 0.
77. 6730.
216, 3332,
5773, 13572.
326. 213,
510. 4112.
321, 0.
2765, 1762.
4346, a.
652. 0.
379. 0.
743, Q.
1463, 0.
125, 0.
10. 0.
32. 0.

11672, 6087.

----- END OF MONTH

CONTENT
*AC-FT1*

96340.
1132681,
139035,
130988,
120160.
106407,

92556.

80433,

87432.
121563,
142892.
142892,

142892.
142892,
142892.
142892,
142892,
142892.
142892,
135593.
142892.
142892.
142892,
142892.

142892,
142892,
142892.
142892,
142892,
142892,
128782.
142892,
142892,
142892.
142892.
138917,

ELEV, QUALITY

*ET®

112.3
114.4
117.5
116.6
115.2
113.6
111.8
110.3
111.2
115.4
118.0
118.0

118.0
118.0
118.0
118.0
118.0
118.0
118.0
117
118.0
118.0
118.0
118.0

118.0
118.0
118.0
118.0
118.0
118.0
116.3
118.0
118.0
118.0
118.0
17.5

TMG/LT

534.
503.
459,
463,
L69.
480.
L96.
515.
490.
421,
391,
387.

384.
378.
380.
378.
367.
361.
365.
372,
380.
384.
374.
367.

364.
359.
360.
349.
337.
342.
351.
3s50.
360.
374.
3as.
I91.



ALLENS CREEK RESERVOIR - TDS run with TTP bypass requirements 60% drought cont
70,000 demand 1600 cfs pump rate; Brazos available flow based on daily anaiyse

DATE

—
el
o
~

OO W

—
0

E—y 8

SOV ~NOCV W

12

-—
0
o
o

-
S OVR O W =

12

EVAP.
LOSS
*AC-FT*

412.
57s5.
1231.
819.
&54.
3826.
3800.
3211.
642,
1212.
1227.
248,

17857.

-413.
248.
495,
248.
-83.

-165.

2640.

4290,

1155.

1815,

1155.
578.

11963.

743.
-1155.
743,
330.
660,
3795.
5426.
3511,
2617.
2634.
1980.
495.

21779,

DEMAND

*AC-FT*

3017.
2793,
4053.
6734,
9107.
10787,
10738.
aais,
4382.
3e227.
3017.
3311,

70000.

3017.
2793.
4053,
6734.
9107.
10787.
10738.
2834 .
4382,
3227.
3017.
3311.

70000.

3017.
2793.
4033.
6734
9107.
10787.
10738.
B834.
4382,
3227.
3017.
3311.

70000.

NATURAL
INFLOW
*AC-FT*

794.
278.
73.
509.
1489.
164.
652.
4893.
2826,
2233.
34,
2605.

16550.

6051.
1447
1099.
987.
8670,
16457.
1225.
284.
1737.
177.
786.
1640.

41560.

1709.
10971.
4921.
1067.
12846.
145,
66,
245.
318.
as1t.
258.
2191,

35618.

MAKE-UP
INFLOW
*AC-FT*

420.
0.

0.
4760.
7240,
0.

9.

a.
15070.
14570.
42365.
1170.

85595.

0.
2104,
3855.
6982,
4700.

0
12170.
13124,

5263.
5042.
3463.
2465.

59168.

2377,
0.
281.
7064,
1267.
14582.
0.

25090,
16279.
4816,
1831.

73587.

INFLOW
QUALITY
*MG/L*

421,
300.
300.
402.
367.
300.
300.
254.
539.
506.
320.
327.

244 .
391.
368.
334.
269.
192.
235.
328.
278,
331.
361,
259.

359.
209.
253.
217,
220.
610,
300.
300.
542.
680.
499,
305.

SHORT-

YAC-FT*

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.

.

PR

OOOQOOU?POO

o

0.

c.

D/s
RELEASE
*AC-FT*

326.
278.
73,
509.
1489,
164,
652.
4893,
0.
1679,
34,
216,

10313.

326.
510,
406.
987,
4346.
3058.
17.
284,
1463.
mr7.
7.
216.

12867.

326.
510.
406.
1067.
4346,
145.
66.
245.
318.
881.
7.
215.

8503,

SPILLS

*AC-FTY

0.
0.
0.
0.
0.
0.
a.
a.
0.
Q.
Q.
0.

0.

3121.

------- END OF MONTH

CONTENT
*AC-FT*

136376.
133008,
127724.
124931,
122410.
107797.

93259.

81214.

94085.
104771,
142892,
142892.

142392.
142892.
142892.
142892.
142892.
142892.
142892.
142892.
142892.
142892.
14289%2.
142892,

142892,
142892.
142892.
142892,
142892.
142892,
126728.
114383,
132474,
142892,
142892.
142892,

ELEV. QUALITY

*FT*

117.2
116.8
116.2
115.8
115.5
113.7
111.9
110.4
112.0
113.3
118.0
118.0

118.0
118.0
118.0
118.0
118.0
118.0
118.0
118.0
118.0
1128.0
118.0
118.0

118.0
118.0
118.0
118.0
118.0
118.0
116.0
114.5
116.7
118.0
118.0
118.0

*MG/L™

I%e.
3%L.
257,
400,
400.
413,
428,
L34,
457.
LE9.
430.

4g3,



ALLENS CREEK RESERVOIR - TDS run with TTP bvpass requirements &0% drought cont
70,000 demand 1600 cfs pump rate; Brazos available flow based on daily analyse

DATE

—
0
-~
[=]

—
- O 0NN WD

12

-
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~
—_

— . e
N = O O0m O WU NN —
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©
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— s s
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EVAP.
LOSS
*AC-FT*

-83.
a.
as.
248.
-248.
3218.
3454.
3841.
246.
a3.
2558.
$07.

14307.

1894,

986.
2378.
1961.
1788.
3232.
4328.
1761,

969.
1310.
1568.
-248.

21927,

165.
825.
1403.
1729.
412,
2223.
1966,
2604.
1702.
1378.
8z2.
248.

14737.

DEMAND

*AC-FT*

3017.
2793.
4053.
6734,
2107,
10787.
10738.
8834.
4382,
J227.
3017,
3311,

700600.

3017.
2793.
4053,
6734,
9107.
10787,
10738.
8834.
4382.
3227.
3017.
3311.

70000.

3017.
2793.

4053,

6734.
9107.
10787.
10738.
B834,
4382.
3227.
3017.
3311.

70000.

NATURAL
INFLOW
*AC-FT¥

981.
2316.
4576.

815.
3666.

. 772,

167.

201.
3570.

14886.

150.

12.

3212.

17.
182.
12.
318.
194.
175.
247.
7043.
20454 .
2054.
45,
4218.

34959.

2936.
5030.
7869.
81s.
11315.
1502.
579.
F45.
17751,
Bb4.
6216.
196.

56018.

MAKE -UP
INFLOW
*AC-FT*

2279.
987,
0

6982.
8as5%.
14005.
0.

0.
29388.
0.
5502.
1980.

69982.

510.

OO0 000QOo
e e« v w s

13870.
38088.
4585.
0.
64693,

572.
0.

11013.
2940.
0.
11320.
30541,
3559.

59945.

INFLOW
QUALITY
*MG/L*

394.
315.
258.
298,
339.
329.
300.
3qQ0.
301.
199.
262.
501.

546.
300.
300.
300.
300.
300.
300.
237.
247.
445,
527.
262.

313,
250.
231,
300.
212.
557.
300.
300.
188.
523.
298.
&22.

SHORT- b/s

*AC-FT*

SPILLS
RELEASE

*AC-FT* *AC-FT*

a. 326. 0.
0. 510. 0.
Q. 406. 34,
0. 815. c.
. 3666. 0.
c. 772. 0.
0. 167. 0.
0. 201. 0.
0. 1463. 0.
0. 1679. 9897,
0. 77. a.
g. 12. 0.
0. 10094. $931.
c. 17. 0.
0. 182. 0.
0. 12. 0.
0. 318. 0.
0. 194, 0.
0. 175. 0.
a. 247, 0.
G. 0. 0.
0. 1463, 0.
Q. 1679. 0.
0. 45. 0.
0. 216. 939.
0. 4548, 939.
0. 326. 0.
0. 510. 902.
0. 406. 2007.
c. 815. 0.
g. 4346. 0.
a. 1502. 0.
0. 579. 0.
0. 945. 0.
0. 17751. 0.
0. B&4, 0.
Q. 7. 0.
0. 196. 0.
0. 28317 2909.

"""" END OF MONTH

CONTENT
*AC-FT*

142892.
142892.
142892.
142892.
142892,
142892.
128700,
116025.
142892.
142892.
142892.
140654,

136253.
132474,
126043,
117348,
106453,

92434.

77368,

87688,
108966.
142892,
142892.
142892,

142892.
142892.
142892.
134429.
142892.
132822.
120118,
108680.
102596,
109311,
142892,
142892.

ELEV. QUALITY

-FT'

118.0
118.0
118.0
118.0
118.0
118.0
116.3
114.7
118.0
118.0
118.0
117.7

117.2
116.7
115.9
114.9
113.5
11.8
109.9
111.2
13.9
118.0
118.0
118.0

118.0

118.0

118.0
117.0
118.0
116.8
115.2
113.8
113.1
113.9
118.0
118.0

*MG/L*

483,
479.
472,
L&,
453,
450.
462,
476,
437.
422,
423,
427,

433.
436,
444,
451,
458.
L73,
497.
447,
401.
417,
425,
420.

418.
415,
410,
415,
385,
397.
403,
41%.
383.
403.
376.
383.



ALLENS CREEK RESERVOIR - TDS run with TTP bypass requirements &£0% drought cont
70,000 demand 1600 cfs pump rate; Brazos available flow based on daily analyse

DATE

EVAP.
LOSS

*AC-FT*

—
0
R;::E;-o(x ~NOow Uth—a;d

—
~0
-~
=~

D0 -

-t
0

Toom ~40~u1r~uan;_-3'

12

=495,
-330.
165.
-248.
2063,
-83.
2805,
2228.
660,
330.
1733,
743,

9571.

-743,
1650.

90.
1894.
1235.
3125.
3676.
1299.

818.

330.
413,
743,
495.
330.
1650.
2558.
1898.
2640,
1733.
1650,
660.

15100.

DEMAND

*AC-FT*

3017.
2793.
4053.
6734 .
9107.
10787.
10738.
8834.
4382.
3227.
3017.
35311,

70000.

3017.
2793,
4053.
6734,
9107.
10787,
10738.
8834.
4382.
3227.
3017.
331,

70000.

3017.
2793.
4053.
6734.
9107.
10787.
10738.
8834.
4382.
3227.
30%7.
3311.

70000.

NATURAL
INFLOW
*AC-FT*

5209.
7376.
3239.
17903.
819.
23444
1481.
777.
7849,
16841.
1392.
683,

856793.

15753.
172.
58.
700.
5664.
620.
593.
1301.
287.
2839.
14774,
3528,

46289.

1108.
679.
74.
1709.
11467.
5761.
406.
1011.
145.
460.
1331.
3749,

27900.

MAKE-UP
INFLOW
*AC-FT*

0.

0.
1385.
0.
11170.
0.
12079,
11062.
0.

0.
3435,
3607.

42738.

0.
4443,
5043,

0

17652.
0.

0.

0.
43659.
3222.

0.
82.

74101,

2565,
3037.
4796,
7229.
2316,
9734,
12907.
10606.
7022,
4960.
3413,
438.

69023,

INFLOW
QUALITY
*HG/L*

251,
229.
268,
188.
505.
174.
567.
702.
230.
193.
286.
308.

560.
585.
909.
738.
239.
521,
510.

980.
474 .
401,
305,

SHORT -

*AC-FT*

.

O000DOoOOO0OOo0O0O0
. . e & v e e n

o

o000 O0O00CO0D0DO0O00
. « s s s s a2 = .

[=]

OO0 O0OO0OOLDO0OO0O0O0O0OO0
a e « o & « s

o

D/s
RELEASE
*AC-FT*

326.
510.
406.
2765.
819.
3058.
i7.
7.
1463.
1679.
77.
216.

12113.

326.
172.
58.
700.
4346.
620.
593,
1301.
287.
1679.
77.
215,

10375.

326.
510.
74,
1709.
4346.
3058.
17.
8s8s5.
145.
450.
77.
216.

11823.

SPILLS

*AC-FT*

2361.
4403,
0.
8s52.
0.
9682.
0.

0.
1144,
11605.
0.

Q.
37847.

13153.

1168

(=N loaNeNaNolleNolle}e
. ') .

24833,

. .

-

(=] [~ N =NelaoRolaleloelolol-}-)
« o % A .

""""" END OF MONTH

CONTENT
*AC-FT*

142892.
142892,
142892.
142892,
142892.
142892,
142892.
142892,
142892.
142892.
142892,
142892.

142892,
142892.
142892,
134264 .
142892,
128980.
114566.
104433,
142892.
142892,
142892.
142892,

142892.
142892.
142892,
142892.
142892,
142892.
142892,
142892.
142892.
142892.
142892.
142892.

ELEV. QUALITY

*ET®

118.0
118.0
118.0
118.0
118.0
118.0
118.¢
118.0
118.0
118.0
118.0
118.0

118.0
118.0
118.0
116.9
118.0
116.3
114.5
13.3
118.0
118.0
118.0
118.0

118.0
118.0
118.0
118.0
118.0
118.0
118.0
118.0
118.0
118.0
118.0
118.0

*MG/L*

378.
372.
369.
352.
370.
345.
372.
404,
398.
3g3.
385.
384.

371.
381.
392.
397.
402.
411,
423,
428,
387.
384,
37,
372,

378.
384,
404,
425,
409.
425.
440.
469,
503.
508.
510.
506.



ALLENS CREEK RESERVOIR - TDS run with TTP bypass requirements &0% drought cont
70,000 demand 1600 cfs pump rate; Brazos available flow based on daily analyse

DATE

1976

-
0

b bt

N =000t A»d

..
9
MOV WNN 2

-—
—_ O

12

EVAP.
LOSS
TAC-FT*

1073.
1733,
680.
330.
1238.
1733.
1320.
3548.
1403.
578,
as3.
-660.

13039.

-330.
330.
>08.
660.

1980.

2393,

3795.

2964,

2141,

2640,
330.

1320.

19131.

-825,
-495,
1980.
2058.
2623.
2120,
3567.
3955.

649.
3261,
-328.

165,

18730,

DEMAND

*AC-FT¥

3017.
2793.
4053.
6734,
9107.
10787.
10738.
8334,
4382.
3227.
3017.
3311,

70000,

3017.
2793.
4053.
6734,
g107.
10787.
10738.
8834,
4382.
3227.
3017.
3311.

70000.

3617.
2793,
4053.
8734,
9107.
10787.
10738.
8a34.
4382.
3227.
3017.
3311.

70000.

NATURAL
INFLOW
*AC-FT*

81.
&6,
72.
502.
2674.
3995.
1833.
58.
145,
6230.
1684.
11575.

30915.

1871.
8277.
1040,
10655.
902.
1184.
125.
70.
125.
90.
156.
188,

26684 .

12534,

MAKE-UP
INFLOW
*AC-FT*

4090.
4526.
3870.

7907.

10345,
9583.
10242.
12382.
578s.

0.
1493.
Q.

70223,

1142.
0.
4327.
0.
11087.
13180.
14425,
3020.
15301.
5867.
2400.
549%.

76248.

1249.
1002.
5960.

79951,

INFLOW
QUALITY
*MG/L*

702.
704.
604.
262.
217.
241,
249.
459.
515.
242.
305.
211.

353.
223.
364.
214,
318.
337.
459.
554.
558.
576.
525.
377.

265.
274,
254,
300,
300.
310.
300.
729.
563.
845.
S44.
404,

SHORT-
AGE
*AC-FT*

.

N

[+ ReNoNaNoNoleleNelviele]
. . P « s e .

(=]

0O0O0OO0OO0OCOROOOO
s e e 8 s s e .

[=]

OO0 O0CQOOO0ODO0OOO0O
] PR « .

[=]

0/s
RELEASE
*AC-FT*

81.
66.
72.
502.
2674.
3058.
17.
58.
145,
1679.
77.
216.

8645.

326.
510.
406.
2765,
902,
1184.
7.
70.
125.
90.
77.
188.

6668,

326.
510.
406.
252.
137.
193.
39.
27.
1463.
109.

216.
3755.

SPILLS

*AC-FT™

.

-~
=~

OO0 OoOO0O0oOooOOQ

« )

aros.

9454,

CONTENT
*AC-FT*

142892,
142892,
142049,
142892,
142892,
142892.
142892.
142892,
142892,
142892,
142892.
142892,

142892,
142892.
142892,
142892,
142892,
142892.
142892,
134114,
142892.
142892,
142024.
142892,

142892.
142892.
142892,
134100.
122370,
113583,

99278.

94829.
120835.
114787.
1405%0.
142892.

ELEV. GUALITY

IFT.

118.0
118.0
117.9
118.0
18.0
118.0
118.0
118.0
118.0
118.0
118.0
118.0

118.0
118.0
118.0
118.0
118.0
118.0
118.0
116.9
118.0
118.0
117.9
118.0

118.0
118.0
118.0
116.9
115.5
116.4
112.7
112.1
115.3
114.6
117.7
118.0

MG/

516.
sz2a.
532.
518.
496.
47s.
461,
472.
478.
47,
467,
453.

450,
441,
541,
427.
424,
L22.
437,
449,
467,
480.
482,
482.

476.
470G,
467,
474,
L83.
LBs,
502.
541,
55Q.
567.
561.
555.



ALLENS CREEK RESERVOIR - TDS run with TTP bypass recuirements 60% drought cont
70,000 demand 1400 cfs pump rate; Brazos available flow based on daily analyse

DATE

d
2

- 3

© 000 O S LR

—
—

12

—
&

- i
RiBom~ousunaB

=3
b
o0
e

VBNV S W

EVAP.
Loss
*AC-FT*

-660.
-660.
578.
-83.
825.
2063.
990.
2475.
660.
2805.
1320.
-83.

10230.

-495.
330.
413.

2145.
990.

4617.

4933.

L497.

1712,

2203.
B16.

1061.

23222.

163.
327.
1066.
1229.
980.
575.
2393,
2723,
2310.
650,
578.
990.

13994.

DEMAND

*AC-FT*

3017.
2793.
4053,
6734,
9107,
10787.
10738,
8a34.
L382.
3227.
3017.
3311.

70000.

3617,
2793,
4053,
6734.
9107.
10787.
10738,
8834,
4382.
3227.
3017.
3311,

70000.

3017.
2793.
4053,
6734.
9107.
10787.
10738.
8834,
4382.
3227.
3017,
3311,

70000.

NATURAL
INFLOW
*AC-FT*

9335.
5280,
1705.
9866,
15181.
9855.
417,
229.
2446.
271.
310.
942.

55837.

4628.
1578.
883.
649.
4393.
234,
54.
42.
53.
295.
185,
211.

13205,

408.
267.
299.
1174.
2526.
7364,
625.
152.
242.
289.
8962.
380.

22688.

MAKE-UP
INFLOW
*AC-FT*

0.

0.
3332.
0.

0.
6053,
11328.
11309.
4059,
6032.
4104,
2502.

48719.

0.
2055.
3989.
B&79.

10050.
12630.
5430.

0.
8170.
6160.
2980.
5800.

66343,

7780,
3920.
10690,
700.
5540.
30433.
12523,
11557.
6692.
3887.
0.
4137.

97859,

INFLOW
QUALITY
*MG/L*

222,
246,
76,
218.
198.
238.
300.
261.
295.
491,
406.
363,

257.
261,
326.
238,
201,
250.
471,
300.
608.
467,
663,
675.

796,
807.
564,
375,
I24.
244,
323.
549.
7.
626,

&27.

SHORT-

*AC-FT*

0.

0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.

0.

0.

0/$
RELEASE
*AC-FT*

3256.
510.
406.
2765,
4346,
3058.
17.
229.
1463,
2.
17,
216.

13684 .

326.
510.
406.
649,
4346,
234.
17.
42.
53.
295.
7.
211,

7186.

326,
267.
299,
1174.
2526.
3058.
17.
152.
242,
289.
7.
216.

B643.

SPILLS

*AC-FT*

6652.
2637.
0.
450.
903.
0.

0.

0.

0.

Q.
0.
0.

10642.

0.
0.
0.
0.
0.
0.

0.

0.
5290.

0.

5290,

....... END OF MONTH

CONTENT
*AC-FT*

142892.
142892.
142892.
142892,
142892.
142892,
142892.
142892.
142892.
142892.
142892.
1428%92.

142892,
142892.
142892,
142892.
142892.
140118.
130114.
116783,
118859.
119589%.
118844
120272.

124954.
125754.
131325.
124062.
119515.
142892.
142892,
142892.
142892.
142892.
142892.
142892.

ELEV. QUALITY

tFTt

118.0
118.0
18.0
18.0
118.0
118.0
118.0
118.0
118.0
118.90
118.0
118.0

118.0
118.9
118.0
118.0
118.0
17.7
116.4
114.8
115.1
115.2
15.1
115.2

115.8
115.¢9
116.6
15.7
115.1
118.0
118.0
118.0
118.0
118.0
118.0
118.0

MG/L>

339.
528.
521.
501.
474.
456,
L6,
439,
435,
Lib.
L49.
Lis,

440,
436.
434,
428.
409,
407.
425.
441,
Lt8.
L57.
47s.
L89.

510.
521,
528.
531.
322.
454,
450.

LE9.
475.
86,
L75.



ALLENS CREEK RESERVOIR - TDS run with TTP bypass requirements 40% drought cont
70,000 demand 1400 cfs pump rate; Brazes available flow based on daily analyse

DATE EVAP, DEMAND NATURAL MAXE-UP INFLOW SHORT - D/s SPILLS  ---v-ee END OF MONTH-------
LOSS INFLOW INFLOW  QUALITY AGE RELEASE CONTENT ELEV. QUALITY
*AC-FT™ YAC-FT*  *AC-FT™ *AC-FT* *"MG/L* *AC-FT* *AC-FT* *AC-FT* *AC-FT* TFT*  *MG/L™
1982
1 578. 3017. 372. 3549. 591. ¢ 326. 0. 142892. 118.0 422,
2 -82. 2793. 457. 1650. 598. 0 457. 0. 141831, 7.9 i.
3 660, 4053. Léh . 5716. - 46, 0 406. 0. 142892. 118.0 423,
4 660. 6734, 108¢9. 7394. 251. 0 1089. 0. 142892, 118.0 471,
5 578. %107. 8274, 5757. 267. 0. 4346, 0. 142892. 118.0 454,
6  3053. 10787. 208. 13840. é16. 0. 208. .  142892. 118.0 L7v.
7 4620. 10738. 145, 15230, 620. 0 7. 0.  142892. 118.0 s08.
8 4287, 8834. 43, 9740. 584, 0. 43, 0. 139511, 1M7.6 328,
$  3706. 4382. 23. 7330. 583. 0. 23. 0. 138753. 117.5 S45.
10 1484, 3227. s3. 8430. 958. 0. 53. 0. 142472 17.9 575.
11 -82. 3017. 52¢9. 2903. 588. 0. 77. 0. 142892, 118.0 STE.
12 330. 3311. 1113, 27464, 432. 0 216. 0. 142892. 118.0 573.
19792, 70000. 12770. 84283. 0. 7261, 0.
1983
1 0. 3017. 1160. 2183, 483, 0. 326. 0. 142892. 118.0 570.
2 -413, 2793. 3602. 0. 265, 0. 510. 712. 142892, 118.0 s&e.
3 413, 4053. 9452. 0. 221. Q. 406, 4580. 142892, 118.0 347,
4 2723, 6734. 652. 9457. 483, 0. 652. 0. 142892. 118.0 533.
5 1485, 9107. 7671. 7267. 266, 0. 4346, 0. 142892, 118.0 530.
6 1980, 10787. 239. 12787. 434, 0. 239. 0. 142892 118.0 523.
7 2144, 10738. 154. 10430. 720. 0. 17. 0. 140577, 17.7 5%0.
8 1979. 8834. 497, 13128. sve. 0. 497. 0. 142892, 118.0 55%.
9 1320. 4382. 185. 5702. 450. Q. 185. 0. 142892, 118.0 540,
10 1815, 3227. 130. 3950. 355, 0. 130. 0. 141800, 117.9 3a1.
11 825. 3017. 206. 4590. 333, a. 7. 0. 142677. 118.0 357.
12 330. 3311. 935. 3137. 279. 0. 216. 0. 142892, 118.0 5s0.
14601. 70000. 24883, 72611. 0 7601. 5292.
1984
1 165. 3017. 443, 0. 300, 0. 326. - 0. 139827. 117.6 55¢.
2 659, 2793. 559. 0. 300, 0. 510. 0. 136424, 117.2 33e.
3 1236, 4053. 1232. 10931, 278. 0. 406, 0. 142892. 118.0 3.
4 3210, 6734. 246, c. 300. 0. 246, 0. 132948, 116.8 546,
5 2050. 9107. 1144, 3170. 454, 0. 1144, 0. 124961. 115.8 S5,
6 285, 10787. 195. 0. 300. 0. 195. 0. 111320. 1161 +1-0
7 31s58. 10738. 52. 0. 300. 0. 52. 0. 97424, 112.4 a1,
8 3219, 8834. 49. qQ. 300. 0. 49. 0. 85371, 110.9 60c.
9 2721, 4382. 25. 1230. 609, 0. 0. 0. 79523. 110.2 €2z,
10 -324. 3227. 860. 52850. 158. 0. 0. 0.  130330. 116.5 432.
11 1070. 3017. 201. 16525. 155. Q. 77. 0. 142B92. 118.0 403,
12 330. 3311, 1467. 2390. 234, a. 216. 0. 142892. 118.0 255.
20348. 70000. 6473. 87096. 0. 3ez21. a.



ALLENS CREEK RESERVOIR - TDS run with YTP bypass reguirements 60% drought cont
70,000 demand 1600 cfs pump rate; Brazos available flow based on caily analyse

DATE EVAP.  DEMAND  NATURAL  MAKE-UP INFLOW  SHORT-  B/S SPILLS  =------ END OF MONTH-------
Loss INFLOW  [NFLOW QUALITY  AGE  RELEASE CONTENT ELEV. QUALITY
FAC-FT*  *AC-FT*  *AC-FT*  *AC-FT* *MG/L* *AC-FT* *AC-FT* *AC-FT* *AC-FT* “FT wMp/Le
1985
1 660. 3017. 2398. 1605. 280. 0. 326. 0. 1428%2. 118.0 358.
2 743, 2793. 4721. 0. 251. 0. 510. 675.  142892. 118.0 395,
3 743, 4053, 3371. 1831. 251. 0. 406. 0.  142892. 118.0 392.
4 1320, 6734. 863. 8054. 438, 0. 863. 0. 142892, 118.0 399,
5 222s. $107. 490. 11335, 576. c. 490. 0,  142892. 118.0 419,
6 2473 10787. 238. 8970. 640. 0. 238. 0.  133602. 117.5 440,
7 3373, 10738. 203. 10460, 634. 0. 17. 0. 135137. 1171 465.
8 5164, 8834. 25. 0. 300. c. 25. 0. 121139. 115.3 484
9 2811, 4382, 28. 3950. $05. 0. 38, 0. 118096. 115.0 509.
10 1395. 3227. 302, 29418, 378. a. 302. 0. 142892. 118.0 487.
11 990, 3017. 4058, 0. 242. 0. 7. 1974, 142892. 118.0 482,
12 1238. 331, 1406. 3359. 234, a. 216. 0.  142892. 118.0 478.
22938.  70000.  20113.  78982. 0.  3508. 2649,
1986
1 1073. 3017, 582, 3834, 402. 0. 326. 0. 142892.  118.0 479.
2 908, 2793. 1142. 3069. 262. 0. 510. 0. 142892, 118.0 476.
3 2063, 4053. 549. 5973. 433, 0. 406, 0. 142892. 118.0 480.
4 1729, 6734. 267. 130. 385. a. 267. 0.  134559. 117.0 4BS.
5 1071, 9107. 1281. 18511, 266, 0. 1281, 0. 142892. 118.0 460.
65 990, 10787. 9615. 5220. 255, 0.  3058. 0. 142892. 118.0 443,
7 5280.  10738. 113, 15%22. 440. 0. 17. 0. 1428%2. 118.0 458,
& 2888, 8834. 63.  nr22. 494, 0. 3. 0. 142892. 118.0 470.
9 1320. 4382. 841. 5702. 558. 0. 641, 0. 1428%2. 118.0 478,
10 660, 3227. &70, 3887, 651, 0. 670. 0. 142892. 118.0 485,
11 -330, 3017, 1895. 1069. 384, 0. 77. 0. 142892 118.0 483.
12 -B25. 3311, 8065, 0. 229. c. 216. 5363. 142892. 118.0 471,
16827.  70000. 24683,  7503%. 0. 7532 5363.
1987
1 495, 3017. 1538. 2300. 345. e. 3268, 0. 142892.  118.0 469.
2 -578. 2793. 3013. 0. 274. 0. 510. 283.  142892. 118.0 463,
3 1818, 4053. 2001. 4273, 445. 0. 406. 0. 1428%2. 118.0 468.
4 3465. 6734, 297.  10199. 721. 0. 297. 0. 1428%2. 118.0 458
5 659. 9107. 2637, 2500. 450. 0. 2637, 0. 135626. 17.1 498.
6  906. 10787. 15392. 6625. 257, 0.  3058. 0. 142892. 118.0 467.
7 275. 10738, 344.  12886. 401. 0. 17. 0. 142892.  118.0 469.
8 4290, 8834, 104, 13124, 390. 0. 104. 6. 142892.  118.0 476.
g 2393, 4382. 395. 6775. 560. 0. 395. 0. 142892.  118.0 488.
10 3548, 3227. 91. &775. 549. 0. 91. 0. 142892.  118.0 503.
A a3, 3017. 563. 2614, 420. 0. 7. 0. 142B92.  118.0 501.
12 -248. 3311, 1227. 2052. 378, 0. 216. 0. 142892,  118.0 457.
19303.  70000. 27602.  70123. 0. 8134, 288,



ALLENS CREEK RESERVOIR - TDS run with TTP bypass regquirements 60% drought cont
70,000 demand 1600 cfs pump rate; Brazos available flow based on daily analyse

DATE EVAP. DEMAND
LOSS
®AC-FT*  *AC-FT*
1988
1 1073, 3017.
2 825. 2793 .
3 660. 4053.
4 1565, 8734
5 2705. 9107.
6 2935, 10787,
7 3006. 10738.
8 3966. 8834.
9 3383. 4382.
10 32C8. 3227.
11 2317. 3017.
12 398. 311.
26041. 70000.
1989
1 -961. 3017.
2 649, 2793.
3 491, 4053.
4 1726. 6734.
5 1238. 9107.
) 825. 10787.
7 288s. 10738.
a 2805, 8834.
9 3548. 4382.
10 2393. 3227.
11 1237, 3017.
12 1154. 31,
17993. 70000.

CRITICAL PERIOD IS FROM

HATURAL  MAKE-UP INFLOW
TNFLOW INFLOW  QUALITY
*AC-FT*  *AC-FT* *MG/L*
491, 3925. 445.
476. 3618, 529.
4156. 963. 276.
404. 0. 300.
2605. 0. 285.
540. 3160. 2.
113. 11000. 482.
43. 0. 300.
17. 0. 300.
2s. 0. 3o00.
42. 0. 300.
75. 2400. 697.
8988. 25066.
1953. 16090. 303.
363. 33340. 242.
1554. 8610. 288.
299. 26250, 269.
684. 10345. 401.
249. 11612. 497.
124. 13519. 425.
1517. 11007. 308.
120, 7930. 552.
76. 5620. 567.
116. 1160, 549.
104. 7270. 580.
7159. 150753,

171954 THROUGH 2/1957.

SHORT-
AGE
*AC-FT*

b/s
RELEASE
*AC-FT*

I26.
476.
406.
404,
2606.
540.
17.
43.
17.
25.
42.
0.

O000O0 0000000
e & s s s e e .

o

. 4902.

0.
343,
406.
299.
684,
249.

17,
a85.
g. 120.
9. 75.
0. 7.
0. 104.

OO0 000O
A e e e s .

0. 3280,

MINIMUM CONTENT =

SPILLS

*AC-FT*

COoOOo0OOO0CO0OO00OO0O0

25532.

CONTENT
*AC-FT*

142892.
142892,
142892.
134593,
122781.
112219.
109571.
96771,
89006.
82571.
77237,
76003.

21990.
121888.
127102.
142892.
142892,
142892.
142892.
142892.
142892.
142892.
139837.
142642.

.......

ELEV. QUALITY

*ET™

118.0
118.0
118.0
117.0
115.5
114.3
113.9
112.3
111.4
110.6
109.9
109.8

111.8
115.4
116.1
118.0
118.0
118.0
118.0
118.0
118.0
118.0
117.6
118.0

*HG/L®

499.
503.
497.
502.
509.
515.
525.
545.
565,
sg8.
605,
611,

545.
465,
453,
627,
429.
437,
444,
441,
458.
470,
473,
L84,



ALLENS CREEK RESERVOIR - TDS run with TTP bypass requirements 60% drought cont
70,000 demand 1600 cfs pump rate: Brazos available flow based on daily anaiyse

NUMBER OF MONTHS OF DATA = 6400

QUALITY

AVERAGES 442,
STD.DEV. SAMPLE 106.
RANK % TIME QUALITY
<= (MG/L)

1 .7 283.
2 .33 285.
3 .50 285.
4 .67 286,
5 .83 287.
6 1.00 288,
7 1.17 288.
8 1.33 290.
9 1.50 290.
10 1.67 294.
1 1.83 294.
12 2.00 295.
13 2.17 296.
14 2.33 297.
15 2.50 297.
16 2.67 298.
17 2.83 299.
18 3.00 299.
19 3.17 300.
20 3.33 305.
21 3.50 308.
22 3.67 308.
23 3.83 314,
2 4.00 317,
25 .17 315.
26 4.33 320.
27 4.50 321,
28 4.67 322,
29 4.83 323.
30 5.00 323,
3 5.17 32.
32 5.33 326.
33 5.50 326.
34 5.67 328.
35 5.83 329,
36 6.00 331,
37 6.17 332,
38 .33 332,
39 6.50 334.
40 6.67 335,
41 6.83 136,
42 7.00 336.
43 7.17 237,
44 7.33 337.
45 7.50 338,
46 7.67 338.
47 7.83 339,
48 8.00 339.
49 B.17 339.
50 8.33 340.
51 8.50 342,
52 8.67 343,
53 8.83 343.
54 9.00 344,
55 9.17 345.
56 9.33 346.
57 9.50 346.
sa 9.67 7.
59 9.83 347.
60 10.00 348.
61 10.17 348.
62 19.33 349.
63 10.50 349.

&4 10.67 349.



ALLENS CREEK RESERVOIR - TDS run with TTP bypass requirements 60% drought cont
70,000 demand 1600 cfs pump rate; Brazos available flow based on dajily analyse

RANK % TIME QUALITY

<= (MG/L)
65 10.83 350.
%] 11.00 350.
67 11.17 350.
&3 11.33 350.
69 11.50 350.
70 11.67 351.
71 11.83 351,
72 12.00 352.
73 12.17 352.
74 12.33 35e.
75 12.50 152.
76 12,67 352.
7 12.83 353.
78 13.00 354,
79 13.17 355.
80 13.33 355.
a1 13.50 356.
82 13.67 354.
as 13.83 357.
84 14.00 358.
as 14.17 359.
86 14.33 359.
&7 14.50 359.
88 14.67 360.
89 14.83 360.
90 15.00 361,
9 15.17 361.
92 15.33 361.
93 15.50 362.
%4 15.67 362.
95 15.83 362.
96 16.00 363.
%7 16.17 363.
98 16,33 363.
99 16.50 363.
100 16.67 364.
101 16.83 364.
102 17.00 365.
103 17.17 365.
104 17.33 365.
105 17.50 365.
106 17.67 365.
107 17.83 366.
108 18.00 366.
109 18.17 3647.
110 18.33 367.
11 18,50 367.
12 18.67 367.
13 18.83 367.
116 19.00 368,
115 19.17 369.
116 19.33 369.
117 19,50 349.
118 19.67 369.
119 19.83 370.
120 20.00 370,
121 20,17 370.
122 20.33 371.
123 - 20.50 371.
124 20.67 371.
125 20,83 372.
126 21.00 372.
127 21.17 372.

128 21.33 3r2.



ALLENS CREEK RESERVOIR - TDS run with TTP bypass requirements 40% drought cont
70,000 demand 1600 cfs pump rate; Brazos available flow based on daily anaiyse

RANK % TIME QUALITY
< = (MG/L)
129 21,50 373.
130 21.67 373.
131 21,83 373.
132 22.00 373.
133 22.17 374.
134 22.33 374.
135 22.50 374.
136 22.67 373.
137 22.83 375.
138 23.00 375.
139 23.17 376.
140 23.33 376.
141 23.50 378.
142 23,67 378.
143 23.83 378.
144 24.00 378,
145 -26.17 378.
146 24.33 373.
147 24.50 379.
148 24.67 379.
149 24.83 379.
150 25.00 380. .
151 25.17 380.
152 25.33 380.
153 25.50 381,
154 25.67 381.
155 25.83 381.
156 26.00 381.
157 26.17 381.
158 26.33 382.
159 26.50 382.
160 26.67 383.
161 26.83 383.
162 27.00 383.
163 27.17 383.
164 27.33 383.
1645 27.50 384.
166 27.67 384.
167 27.83 384.
168 28.00 384.
169 28.17 384.
170 28,33 384.
17 28.50 384.
172 28.67 385.
173 28.83 385.
174 29.00 385.
175 29.17 385.
176 29.33 386.
177 29.50 386.
178 29.67 386.
179 29,83 385. .
180 30.00 386.
181 30.17 386.
182 30.33 386.
183 30.50 387.
184 30.67 387.
185 30.83 387.
186 31.00 387.
187 3147 387.
188 31.33 3gs8.
189 31.50 388.
190 31.67 389.
191 31.83 3589.

192 32.00 389.



ALLENS CREEK RESERVOIR - TDS run with TTP bypass regquirements 60% drought cont
70,000 demand 1600 cfs puwp rate; Brazos available flow based on daily analyse

RANK % TIME QUALITY
<= (MG/L)
193 32.17 389.
194 32.33 389.
195 32.50 390.
196 32.67 390.
197 32,83 390.
198 33.00 391.
199 33.17 391.
200 33.33 391.
201 33.50 392.
202 33.67 392.
203 33.83 392.
204 34.00 392.
205 34.17 392,
206 34,33 392.
207 34.50 393.
208 34.67 393.
209 34.83 393.
210 35.00 394.
21 35.17 395.
212 35.33 395.
213 35.50 395,
214 35,67 396.
215 35.83 396,
216 36.00 396.
217 36,17 397.
218 36.33 397.
219 36.50 397.
220 36.67 397.
221 36.83 398.
222 37.00 398.
223 377 398.
224 37.33 398,
225 37.50 398.
226 37.67 399.
227 37.83 399.
228 38.00 399.
229 38.17 399.
230 38.33 399.
233 38.50 400.
232 38.67 400.
233 38.83 400,
234 39.00 400.
235 39.17 401.
236 39.33 401.
237 39.50 402.
238 39.67 402.
239 39.83 402.
240 40.00 403.
241 40.17 403.
242 40.33 403.
243 40.50 403.
244 40.67 403.
245 40.83 404.
246 41,00 404,
247 41.17 404.
248 41.33 405.
249 41,50 405.
250 41.67 406.
251 41.83 407,
252 42.00 408.
253 L£2.47 408,
254 42.33 409.
255 42,50 409.

256 52.67 409.



ALLENS CREEK RESERVOIR - TDS run with TTP bypass requirements 60% drought cont
70,000 demand 1600 cfs pump rate; Brazos availabie flow based on daily analyse

RANK % TIME QUALITY

<= (MG/L)
257 42.83 410.
258 43.00 410.
259 43.17 410.
260 43.33 410.
261 43.50 410.
262 43.67 411,
263 43.83 411,
264 44.00 411,
265 4417 412.
266 44,33 413.
267 44.50 413.
268 44.67 415.
269 44.83 415,
270 45.00 415.
27 45.17 415.
272 45.33 416.
273 45.50 416.
274 45,67 416.
275 45.83 417.
276 456.00 417,
277 46.17 418.
278 46.33 418.
279 46.50 418.
280 46.67 419.
281 46.83 420.
282 47.00 420.
283 47.17 421.
284 47.33 421.
285 47.50 421,
286 47.67 421,
287 47.83 421.
288 48.00 421,
289 48.17 422.
290 48.33 422.
291 48.50 422.
292 48.67 422.
293 48.83 423.
294 49.00 423.
295 49.17 423,
296 49.33 424.
297 49.50 424.
298 49.67 425.
299 49.83 425.
300 50.00 425.
301 50.17 426.
302 50.33 426.
303 50.50 426.
304 50.47 426.
305 50.83 426.
306 51.00 427.
307 51.17 427.
308 51.33 427.
309 51.50 428.
310 51.67 428.
n 51.83 428.
312 52.00 428.
313 52.17 429.
34 52.33 429.
315 52.50 429.
316 52.67 430.
117 52.83 430.
318 53.00 431.
319 53.17 431.

320 53.33 432.



ALLENS CREEK RESERVOIR - TDS run with TTP bypass requirements 60% drought cont
70,000 demand 1400 cfs pump rate; Brazos available flow based on daily analyse

RANK Z TIME QUALITY

<= (MG/L)
321 53.50 432.
322 53.67 433.
323 53.83 433.
324 54.00 434,
325 54.17 434,
326 54.33 434,
327 54.50 435.
328 54.67 435.
329 54.83 435.
330 55.00 436.
331 55.17 436.
332 55.33 436.
332 35.50 437.
334 55.67 437.
335 55.83 437.
336 56.00 437.
337 36.17 437.
338 56.33 439,
339 56.50 439,
340 56.67 439.
341 56.83 439,
342 57.00 439.
343 57.17 440.
344 57.33 440.
345 57.50 440.
346 57.67 440.
347 57.83 440.
348 58.00 441,
349 58.17 441,
350 58.33 441,
351 58.50 441,
352 58.67 441,
353 58.83 441,
354 59.00 443,
355 59.17 444,
356 59.32 444,
357 59.50 444,
358 59.67 445.
359 59.83 446,
360 60.00 446.
361 60.17 446.
362 £0.33 446.
363 60.50 446,
364 60.67 447,
365 60.83 449,
386 61.00 449,
367 61.17 449,
368 T 61.33 450.
369 61.50 450.
370 61.67 450.
371 61.83 451,
372 62.00 453,
373 62.17 453,
374 62.33 453.
375 62.50 453,
376 62.67 454.
377 62.83 454.
378 63.00 454,
379 63.17 455.
380 63.32 455,
381 63.50 456.
« 382 63.67 457.
383 63.83 458,

384 64.00 458.



ALLENS CREEK RESERVOIR - DS run with TTP bypass requirements 60% drought cont
70,000 demand 1600 cfs pump rate; Brazos available flow based on daily analyse

RANK % TIME QUALITY

< = (MG/L>
385 64,17 458,
386 64.33 459,
387 64,50 459,
338 64,67 460.
389 64 .83 461,
390 65.00 462.
N 65.17 462.
392 65.33 462.
393 65.50 463,
394 65.67 463.
395 65.83 463.
396 66.00 464
397 66.17 485,
398 66,33 465,
399 66.50 466,
400 66.67 466,
401 66.83 466.
402 &7.00 467.
403 67.17 L67.
404 67.33 467.
405 67.50 467,
406 &7.67 467.
407 &67.83 467.
408 68,00 468,
409 68.17 469.
410 68,33 469,
411 68,50 469.
412 68.67 469,
413 68.83 469,
454 69.00 469,
415 69.17 470.
416 69.33 470.
417 69.50 470.
418 69.67 470.
419 69.83 470.
420 70.00 470.
421 70.17 471,
422 70.33 471.
423 70.50 471,
424 70.67 472.
425 70.83 Yr
426 71.00 473.
427 71.17 473,
428 71.33 473,
429 71.50 474
430 71.67 474.
437 71.83 475,
432 72,00 475.
433 72.17 4735,
434 72,33 475.
435 72.50 475.
436 72.87 475,
437 72.83 476.
438 73.00 476.
439 73.17 476.
440 73.33 476.
441 73.50 477.
442 73.67 478.
443 73.83 478.
(244 74,00 478.
445 7417 478,
(¥4 74,33 479.
(Y44 74.50 479.

448 74.67 479.




ALLENS CREEK RESERVOIR - TDS run with TTP bypass requirements &0% drought cont
70,000 demand 1400 cfs pump rate; Brazos available flow based en daily analyse

RANK % TIME QUALITY

<= (MG/L)
449 74.83 480,
450 75.00 480.
451 75.17 480.
452 75.33 480.
453 75.50 480.
454 73.67 481.
455 75.83 481,
456 76.00 482.
457 76.17 482.
458 76.33 482,
459 76.50 482.
460 76.67 482,
461 76.83 482.
462 77.00 483.
463 7.7 483.
464 77.33 483,
465 77.50 483,
466 77.67 483.
467 77.83 484.
468 78.00 485.
449 78.17 485.
470 78.33 485,
471 78.50 486.
472 78.67 486,
473 78.83 486.
474 79.00 486.
475 79.17 L87.
475 79.33 488.
477 79.50 489,
478 79.67 4L89.
479 79.83 490.
480 80.00 492.
481 80.17 496.
482 80.33 496,
483 80.50 497.
484 80.67 497.
485 80.83 497.
486 81.00 498,
487 81.17 498.
488 81.33 498,
489 81.50 499.
490 81.67 500.
491 81.83 501.
492 82.00 501.
493 82.17 502.
494 82.33 502.
495 82.50 503.
496 82.67 503.
497 82.83 503.
498 83.00 503.
499 83.17 s03.
500 83.33 504.
501 83.50 506.
502 83.67 506.
503 83.83 508.
504 84.00 508,
505 84,17 509.
506 84.33 509.
507 84.50 509.
508 B4.67 510.
509 84.83 510.
510 85.00 512.
51 85.17 313,

512 85.33 513,



ALLENS CREEK RESERVOIR - TDS run with TTP bypass requirements 60% drought cont
70,000 demand 1400 cfs pump rate; Brazos available flow based on daily analyse

RANK % TIME QUAL.TY

<= (MG/L)
513 85.50 514,
514 85.67 515.
515 85.83 515.
516 85.00 515.
517 B&.17 516.
518 86.33 517.
519 86.50 517.
520 85.67 518.
521 86.83 520.
522 87.00 521,
523 87.17 521.
524 87.33 52z,
525 87.50 525.
526 87.67 526.
527 87.83 528.
528 88.00 528.
529 88.17 528.
530 88.33 529.
531 88.50 529.
- 532 88.67 530.
533 88.83 531,
334 8¢.00 532.
535 89.17 533.
336 89.33 534,
537 89.50 538.
538 89.67 539.
53¢ 89.83 540.
540 $0.00 541.
541 90.17 545,
S42 $0.33 545.
543 90.50 546.
544 90.67 546.
545 90.83 547.
544 91.00 547,
3547 91.17 550.
548 91.33 550.
549 91.50 550.
550 91.67 550.
551 91.83 550.
552 92.00 551.
553 92.17 552.
554 92.33 553.
555 92.50 555.
556 92.67 557,
557 92.83 559.
558 93.00 560,
559 93.17 561.
560 93.33 561,
561 93.50 562.
562 93.67 564,
563 93.83 566.
564 94.00 567.
565 94.17 5T,
566 94.33 573.
567 94.50 575.
568 94.67 575.
569 94.83 578.
570 95.00 581,
571 95.17 sés.
572 95.33 588.
573 95.50 602.
574 95.67 605,
575 95.83 611,

576 96.00 820,



ALLENS CREEK RESERVOIR - TDS run with TTP bypass requirements 40X drought cont
70,000 demand 1600 cfs pump rate; Brazos available flow based on daily analyse

RANK % TIME QUALITY

< = (MG/L)

449 74.83 480.
450 75.00 480.
451 75.17 480.
452 75.33 480.
453 75.50 480.
454 75.67 481.
455 75.83 481,
456 76.00 482.
457 76.17 482.
458 76.33 482,
459 76.50 482.
480 76.67 482.
461 76.83 482.
462 77.00 483,
463 77.17 483.
L64 77.33 483.
465 77.50 483,
466 77.67 483,
467 77.83 484,
468 78.00 485,
469 78.17 485.
470 78.33 485,
471 78.50 486.
472 78.67 486.
473 78.83 486,
474 79.00 486.
475 79.17 487.
476 79.33 483.
&77 79.50 489.
478 79.67 489.
479 79.83 4%90.
480 80.00 492.
481 80.17 496.
482 80.33 496.
483 80.50 497,
484 80.67 497,
485 80.83 497,
486 81.00 498.
87 81.17 498.
488 81.33 498,
489 81.50 499.
490 81.67 500.
49 81.83 501.
492 82.00 501.
493 82.17 502.
494 82.33 S02.
495 82.50 503.
496 82.67 503.
487 82.83 503.
498 83,00 503.
499 83.17 503.
500 83.33 504,
501 83.50 506.
502 83,67 506.
* 503 83.83 508.
504 84,00 508.
505 84.17 509.
506 84.33 50%.
507 84.50 509.
508 84.67 510,
509 84.83 510.
510 85.00 512,
511 85.17 513.

512 85.33 513.



ALLENS CREEK RESERVOIR - TOS rum with TTP bypass requirements 60% drought cont
70,000 demand 1600 cfs pump rate; Brazos available flow based on daily analyse

RANK X TIME QUAL.TY

< = (MG/L)
513 85.50 514.
514 85.67 515.
515 85.83 515.
516 86,00 515.
517 85.17 516.
518 86.33 317.
519 86.50 517.
520 85.67 518.
521 86.83 520.
522 87.00 521.
523 ar.17 521.
524 87.33 s22.
525 87.50 525,
528 87.67 526.
527 87.83 528.
528 88.00 528.
529 88.17 528.
530 88.33 329.
531 88.50 529.
- 532 838.67 530.
533 88.83 531.
534 89.00 532.
535 89.17 533.
536 89.33 524.
537 89.50 538.
538 89.67 539.
53¢ 89.83 540.
540 90.00 541,
541 90.17 545,
542 90.33 545.
543 90.50 546.
544 90.67 546.
545 90.83 547.
546 91.00 547.
547 91.17 550.
548 91.33 350.
549 91.50 550.
350 91.67 550.
551 91.83 550.
552 92.00 55t.
553 92.17 552.
554 92.33 553.
555 92.50 555,
556 92.67 557.
557 92.83 559.
558 93.00 560.
559 93.17 561.
560 93.33 561.
561 93.50 362.
562 93.67 564.
563 93.83 566.
S64 94.00 567.
565 94.17 571.
566 94.33 573.
567 94,50 575.
568 94.67 575.
569 94,83 578.
570 95.00 581.
571 95.17 588.
572 95.33 588.
573 95.50 602,
574 95.67 605.
575 95.83 611,

574 96.00 620.



APPENDIX I
IMPACT OF ALLENS CREEK RESERVOIR ON INSTREAM FLOWS

AND DOWNSTREAM WATER QUALITY



ALLENS CREEK RESERVOIR - TDS run with TTP bypass reguirements &0¥% drought cont
70,000 demand 1400 cfs pump rate; Brazos available flow based on daily analyse

RANK X TIME QUALITY

<= (MG/L)
577 96.17 622.
578 96.33 639%.
579 96.50 640.
580 96.67 bk,
581 96.83 651,
582 97.00 651,
SB3 97.17 650.
584 97.33 690,
585 97.50 719.
585 97.67 727,
587 97.83 729.
588 98.00 732.
589 98.17 733.
590 98.33 737.
591 98.50 742.
592 98.67 763,
593 98.83 824.
594 99.00 896,
595 99.17 992.
596 99.33 1060.
597 99.50 1101,
598 99.67 1119.
599 99.83 136.
600 100.00 1139.

NOTE: Standard deviation of sample is NOT an unbiased estimator.

(see pp. 3756-382 of Benjamin & Cornell. } - Tom Gooch.



APPENDIX I
IMPACT OF ALLENS CREEK RESERVOIR ON INSTREAM FLOWS
AND DOWNSTREAM WATER QUALITY
The impact of Allens Creek Reservoir (ACR) on instream flows in the Brazos River
during the 50-year study period from 1940 through 1989 was calculated for a demand
of 70,000 acre-feet per year and a Brazos River diversion capacity of 1,600 cubic-feet

per second. Instream flow with and without Allens Creek Reservoir was computed as

follows:
Instream Flows without ACR = Historical Flows @ Richmond Gage
Instream Flows with ACR = Historical Flows @ Richmond

- ACR Natural Inflows
- make-up Flows from Brazos River
+ Releases from ACR
+ Spills from ACR
For the 50-year period, the average reduction in flow would be about 1.64
percent, while the reduction during the drought period of January 1954 through
February 1957 would average about 3.99 percent.
The impact of Allens Creek Reservoir on the downstream water quality in the
Brazos River was computed, under the same previous assumptions, as follows:

Downstream Water Quality without ACR = Historical Water Quality @
Richmond Gage



Downstream Water Quality with ACR:

Define: Qr =  Historical Flow @ Richmond
vr =  Historical Water Quality @ Richmond
Qg =  Historical Flow @ Richmond of Brazos Origin
Q. =  Historical Allens Creek Flows

ie. Qp=0Qz+Q, or Q=0Q-Q,

Ya =  Historical Water Quality of Allens Creek

Y =  Historical Water Quality of the Brazos River (unknown)
Qe = Qe-vs T Qava

Ts = (Qr*¥r - Qu7a)/ Qs

Then, downstream water quality with ACR would be:

= [(Qs*¥8) - (Qumarewp " vs) + (Releases + Spills) - +y,cz] / Instream Flow
with ACR

where:  Quy.,, iS the Brazos River water diverted to Allens Creek Reservoir

vacg iS the modeled water quality in Allens Creek Reservoir

For the 50-year period, the average increase in chloride and total dissolved
solids (TDS) concentrations, attributable to Allens Creek Reservoir, ﬁvould be 0.22 and
0.17 percent, respectively. During the drought period, the average increase would be
0.12 and 0.10 percent, respectively. Detailed printouts of monthly computation of the
impact of the Allens Creek Reservoir on downstream water quality are included as

Tables I-1 and I-2, for TDS and chloride concentrations, respectively.

I-2



Table I-1:

TDS with TTP Bypass and Instream Flow Criteria

Impact of Allens Creek Reservoir on Instream Flows and Downstream Water Quality in the Brazos River

Flows @ Richmond Allens Ck Allens Ck

Richmond

(Ac-F1)
(1}

43750
150100
42590
192200
306300
641900
1307000
244500
107400
66170
1406000
3251000
1187504
1356713
1587173
1053937
2507106
2089387
1041024
274730
303530
786089
664859
158340
147094
102962
89296
2081235
1953520
1287470
333719
96714
819828
726307
410261
246486
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Quality
Concent-
ration
(Mg/L)
2)

535
447
537
429
396
343
293
412
471

554
336
277
300
290
279
308
246
259
309
404
397
547
656
506
669
646
646
302
287
346
409
537
280
476
452
476
77
734

Natural
Inflows

(Ac-FY) -
&)

597

328
2168
9031

32496
12

45
129
13315
20866
3838
3925
10003
4326
9546
15001
24488
199
33
178
1363

221

136

137

124
8314

377

306

516

13

496

67

451

497
1562

181

Quality
Concent-
ration
(Mg/L)
(4)

300
433
300
426
379
261
160
300
300
551
203
182
267
260
219
281
228
197
174
402
396
524
540
495
657
300
300
263
287
345
403
300
281
474
435
452
337
714

Brazos
River
Flows

(Ac-Ft)
(5}
{1)-{3)

43744
149503
42586
191872
304132
632869
1274504
244488
107355
66041
1392685
3230134
1183666
1352788
1577170
1049611
2497560
2074386
1016536
274531
303497
785911
663496
158119
146958
102825
89172
2072921
1953143
1287164
333203
96701
819332
726240
408810
245989
349691
167581

Brazos
River
Concent-
ration
(Mg/L)
(8)
[(M*(2)-
(3)*{4))/(5)

535.03
447.08
537.02
429.01
396.12
34417
296.39
41201
471.07
554.01
33727
277.61
300.11
290.09
279.38
308.11
246.07
259.45
31228
404.00
397.00
547.01
656.24
506.02
669.01
846.46
646.48
303.18
287.00
346.00
409.01
637.03
280.00
476.00
45202
478.05
37718
734.02

Make-
up
Flows

(Ac-Ft}
7

5641
12847

10510
4319

10750

oo o000

3523
3907

12299
3804
1742
2804
4049
4172

0
0
7454

10840

12190
9249

0

16262
5207
3551
3195
1451
3701

Richmond
- makeup
- Nat ARC

(Ac-Ft)
8)=
(-3}

43744
143862
42586
179025
293622
628550
1274504
244488
107355
55291
1392685
3230124
1183666
1352788
1577170
1046088
2493633
2074386
1016536
262232
299693
784169
660692
154070
142786
102825
89172
2065467
1942303
1274974
323954
96701
803070
721033
406259
242794
348240
163880

Quality in
{Richmond
- makeup
- Nat ACR
(Kg)
&)=
6)*(8)

28857687
79299602
28198254
94697659
143410100
266732594
465767772
124200583
62355153
37768686
579156197
1105667335
437994218
483861591
543297542
397410097
756581373
663595712
391373316
130626619
146700063
528888603
534593526
96126886
117782842
81960410
71080004
772064978
687324705
543927232
163372742
64031562
277251287
423180200
226424012
142512257
161952948
148319370

Allens Ck Allens Ck  Total ACRHR
D/s Spills Rels &  Quality
Rels. Spills  Concent-
ration

(Ac-Ft) {Ac-Ft) {Ac-Ft) {Mg/L)

(10) (1) (12) = (13)

(10)+(11)

6 o] 6 482

510 0 510 478

4 0 4 483

328 0 328 479
2168 0 2168 475
3058 0 3058 455
17 19348 193685 418

12 0 12 430

45 0 45 441
129 0 129 453
77 350 427 418
216 18989 19205 396
326 165 491 393
510 1117 1627 389
406 6699 7105 378
2765 o 2765 369
4346 o] 4346 356
3058 1981 5039 339
17 126860 12677 322
199 0 199 336
33 0 33 336
178 0 178 336
77 0 77 344
216 0 216 350
136 0 136 362
137 o] 137 362
124 0 124 365
2765 4] 2765 350
377 ¢} 377 349
306 [0} 308 352
17 0 17 353

13 0 13 357
496 1} 496 352
67 0 67 361

77 0 77 366
216 0 216 368
326 [o] 326 367
181 0 181 ars

CL/TDS
in
Rels &
Spills
(Kg}
(14)=
(12)*(13)

3566
300581
2382
193719
1269743
1715584
9580605
6362
24469
72053
220073
9377187
237923
780369
3311456
1258011
1907668
2106236
5033099
82443
13672
73743
32660
93215
60703
61149
55806
1193236
162230
132809
7399
5722
215272
29823
34748
98009
147519
84359

08/13/96 HMA - BRT94138-00K0
70,000 Acre-Feet per Year Demand, 1,600 cts Max Pumping from the Brazos

Modeled
Richmond
Flows

(Ac-F1)
(15)=
(8y+(12)

43750
144372
42590
179353
295790
631608
1293869
244500
107400
55420
1383112
3249339
1184157
1354415
1584275
1048853
2497998
2079425
1029213
262431
293726
784347
660769
154286
142922
102962
89296
2068232
1942680
1275280
323971
96714
803566
721100
406336
243010
348566
184061

Combined Combined

Modeled
CL/TDS in
Brazos
(Kg)
(16)=
9)+(14)

28861253
79600182
28200636
94891378
144679843
268448178
475748377
124206945
62379622
37840739
579376270
1115044522
438232141
484641960
546608998
398668108
758489041
665701949
396406415
130708063
146713735
528962346
534626186
96220100
117843546
82021559
71135808
773258213
687486934
544060041
163380141
64037284
277466559
423210023
226458761
142610266
162100467
148403730

Maodeled
Quality

(Mg/L)
(1=
(16)/(15)

53502
447 17
537.02
42910
396.70
344.71
29821
412.01
471.06
553.77
337.30
278.31
300.15
290.21
279.82
308.27
246.26
259 64
31237
403.85
396.99
546.96
656 20
505.80
668.72
646.08
646.09
303.22
287.01
346.00
409 01
537.0t
280.04
47599
452 00
47595
7717
733.63
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Table I-1:

TDS with TTP Bypass and Instream Flow Criteria

Impact of Allens Creek Resarvoir on Instream Flows and Downstream Water Quality in the Brazos River

Flows @ Richmond Allens Ck Allens Ck

Richmond

(Ac-Ft)
n

266182
317335
222962
226195
151942
107002
61509
89097
56194
91458
677831
955001
1132165
338241
2803675
1029461
134955
66547
252159
83534
335830
791424
1326981
927471
1284515
2493222
757824
561580
433944
445587
362558
478949
131921
490572
695365
875186
1312383
511238

Quality
Concent-
ration
(Mg/L)
)]

645
528
480
217
426
997
785
390
502
388
261
233
230
327
193
231
425
530
418
623
441
232
268
284
296
267
KZ3]
309
396
241
277
340
427
346
316
337
248
324

Natural
Inflows

(Ac-Ft)
(3)

1369
257
1058
605
15

111
112

13
6453
5991
5161

500
5876

647

97

394

1677

8256
10465
12861

3549

1945
10441

933

3397

297

6714

1293

3773

253
:3R)

5845

4928
13612

1276

Quality
Concent-
ration
(Mg/L)
“)

545
521

446
221

426
997
300
389
502
386
241

241

252
325
221

234
300
300
410
623
227
216
206
265
208
215
338
300
394
239
281

289
a0

332
248
249
203
320

Brazos Brazos
River River
Flows Concent-

ration

(Ac-Ft) {Ma/t)

5) (6)

M-@3) [(1*2)-

(3)* (4115}

264813 645.52
317078 528.01
221904 480.16
225590 21699
151927 426.00
107001 997.00

61398 785.88
88985 390.00
56186 502.00
91345 388.00
671378 261.19
949010 232,95

1127004 229.90
337741 327.00

2797799 19294

1028814 231.00
134858 425.09

66153 531.37
250482 416.04
83532 623.00
327575 446.39
780959 232.21

1314120 268.61
923922 284.07

1282570 2986.00

2482781 267.22
756891 341.00
558183 309.05
433647 396.00
438873 241.03
361265 276.99
475176 340.40
131668 427.01
489761 346.02
683520 31659
870258 337.50

1288771 248.47
509963 324.01

Make-
Up
Fiows

(Ac-Ft)
7

3338
8632
4530
13060
8450
6750
0
18450
5650
5706

Richmond
- makeup
- Nat ARC

{Ac-FY)
(8)=
(1-3)-(7)

261475
308446
217374
212530
143477
100251
61398
70535
50536
85639
671378
949010
1127004
329604
2792697
1015057
134858
66153
219599
77335
327575
780959
1314120
923922
1280469
2482781
745969
546580
420714
437436
354160
473630
126928
487953
688520
870258
1298771
502651

Quality in
(Richmond
- makeup
- Nat ACR
(Ka)
@)=
(6)*(8)

208113815
200807906
128694076

56861928

75362442
123238655

59493810

33918275

31280066

40970301
216217299
272581039
319467067
132894570
664372819
289109219

70683914

43342058
112649353

59405576
180298334
223604461
435226241
323614757
467325421
818028251
313648305
208282253
205421894
130001922
120953909
198791654

66828780
208183481
269160761
362145182
397698653
200811256

Aliens Ck Allens Ck

D/S
Rels

{Ac-Ft)
(10}

406
257
1058
605
15

11
112

13
326
510
406
500
4346

17
394
1463

77
216
326
510
406

2765
933
3058

17

885
1293
1679

77
216
326
510
406

1276

Spills

(Ac-FY)
(a1

o COoOoCOoOCOO0O0

o
n
-
[¢]

2688
2352

c oo OoOO0O0QCOC

6565
8423
9766
659
0
1520

0
0
0
0
0
0
0
0

3327
1542
9731

o

Total
Rels &
Spills

(AcFY)
(12) =

(1o+(11)

406
257
1058
605
15

1
111
12
8
113
6571
3198
2758
500
4346
647
17
394
1463
2
6642
8639
10092
1169
406
4285
933
3058
17
885
1293
1679
77
216
3653
2052
10137
1276

ACR
Quality
Concent-
ration
{Mg/L)
(13}

384
398
401
391
393
435
439
440
aa
436
422
416
407
408
386
379
390
396
403
421
410
397
386
383
379
367
369
365
374
362
364
363
369
366
351
358
347
347

CLADS
in
Reis &
Spills
(Kg)
(14)=
(12)*(13)

192230
126119
523110
291672
7269
536
60083
60762
4350
60747
3419062
1640344
1384050
250299
2068427
302348
8175
192378
726963
1038
3357730
4228799
4803166
552047
189727
1939010
424494
1376238
7839
395016
580314
751485
35033
97476
1625998
905782
4337126
545938

08/13/96 HMA - BRT94138-00E0
70,000 Acre-Feet per Year Demand, 1,600 cfs Max Pumping from the Brazos

Modeled
Richmond
Flows

{Ac-Ft)
(15)=
(8y+{(12)

261881
308703
218432
213135
143492
100252
61509
70647
50544
85752
677949
952208
1129762
330104
2797043
1015704
134875
66547
221062
77337
334217
789598
1324212
925091
1280875
2487066
746902
549638
420731
438321
355453
475309
127006
488169
693173
872310
1308908
503927

Combined Combined

Modeled
CL/TDS in
Brazos
(Kg)
(16)=
{9+ (14}

208306045
200934025
129217186
57153601
75369711
123239191
59553893
33979037
31284416
41031049
219636361
274221382
320851117
133144869
666441246
289411566
70692088
43534436
113376316
59406614
183656064
227833260
440029408
324166804
467515148
819967261
314072799
209658491
205429733
130396938
121534223
199543139
668636814
208280957
270786778
363050964
402235779
201357194

Modeled
Quality

(Mg/L}

(7=

{16)/(15)

64511
527.90
479.78
217.48
426.00
996.99
785.25
390.08
501.99
388.07
262.75
23356
230.33
327.12
193 24
231.09
425.09
530.57
415.95
622.99
445.67
234.02
269.50
284.20
296.02
267.39
341.04
309.37
396.00
241.27
277.30
340.48
426.98
346.03
316.83
337.55
249.23
324.07



Table I-1:

TDS with TTP Bypass and Instream Flow Criteria

Impact of Allens Creek Reservoir on Instream Flows and Downstream Water Quality in the Brazos River

Flows @ Richmond Altens Ck Allens Ck

Richmond

{Ac-Ft)
m

1601434
844879
213521

69687
175259

10 318149

" 1044515

12 565844

1026624
323702
812449
433448
853884
357659
101792
363864
143837

57935
91758
213937
120119
257296
350023
165501
282109
123671
184840
34965
68469

10 39404

1 34425

12 37137

77587

2 241864

3 486089

4 767781
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6
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Quality
Concent-
ration
(Mgil)
(2)

230
239
438
a36
614
797
3
422
328
497
323
395
501
772
766
256
425
8o7
595
405
513
5186
334
490
397
379
447
1065
1105
990
863
923
551
453
249
232
24
803

Natural
Inflows

(Ac-FY)
(3)

4121
2239
70

515
664
9568
1332
9388
150
1512
128
5968
226
309
2313
536
143
579
5278
284
1478
1083
362
613
70
28
19
35
68
407
15
846
2903
2741
7514
438
102

Quality
Concent-
ration
(Mg/l)
4

242
248
437

300
780
219
382
222
490
315
393
381

764
300
260
419
769
571
251

363
427
327
481

389
300
446
300
300
92§
300
300
300
416
251

231

243
799

Brazos
River
Flows

{Ac-Ft)
(5)
(1}-(3}

1587313
842640
213451

69687
174744
317485

1034947
564512

1017238
323552
810937
433320
847916
357433
101483
361551
143301

57790
91176
208659
119135
255818
348940
165139
281496
123601
184812
34946
68434
39336
34018
3722
76741
238961
483348
760267
837300
490529

Brazos

River

Concent-
ration
{Mg/L)

{6

[m*@)-
(3)*(4))/(5)

228.97
23898
438.00
836.00
61493
797.04
311.85
42209
328.98
497.00
323.01
395.00
501.84
772.01
767.42
255.97
425.02
807.10
595.15
408.90
51424
516.51
334.02
490.02
397.02
379.04
447.00
1065.42
1105.41
990.11
869.74
92325
§53.77
453 .45
24899
232.01
241.00
803.00

Make-

Up

Flows

{Ac-FY)

{7

7457
10870
13325

¢}

o
19324
0
2690
0

3948

2699

7642

6742
13262

0
19150
11279

1780

6517

o}

410

2125

4036

7394

7290

0

7290

Richmond
- makeup
- Nat ARC

(Ac-Ft)
(8)=
(1)-(3}-(7}

1589856
831770
200126

69687
174744
298161

1034947
561822

1017236
319604
808238
425678
841174
344N
101483
342401
132022

56010
84659
208659
118725
253693
344904
157745
274208
123601
177522
34946
68434
38686
34018
37122
76741
228011
437622
759850
8255883
477927

Quality in
{Richmond
- makeup
- Nat ACR
(Kg}
©)=
(6)*(8)

450806573
245087280
108078928
71832523
132491431
293016184
397949237
292395975
412621645
195854930
321902922
207320395
520496943
327610261
96026005
108067387
69186482
55738271
62124715
105199199
75278370
161567434
142048294
95308634
134230001
57766431
97841461
45907087
93273670
47228199
36480370
42258549
52396353
127481685
134351274
217368911
245412546
473185535

Allens Ck Allens Ck

D/s
Rels,

(Ac-FY)
(19

4121
2239
17

515
664
77
216
326
150
408
128
4346
226
309
885
536
145
77
216
328
510
406
362
613
70
17
19
35
68
77
15
846
106
406
2765
438
102

Spills

(Ac-Ft)
(11}

Total
Rels &
Spills

{Ac-FY)
(12) =

(10)+(11)

4121
2239
17

5135
664
9521
218
7691
150
406
128
4346
226
309
885
536
145
77
3122
326
510
406
362
613
70
17
19
35
68
77
15
846
1086
408
2765
4338
102

ACR
Quality
Concent-
ration
(Ma/L)
{13}

335
328
343
350
349
410
395
396
386
392
389
392
389
429
440
416
427
439
445
437
435
431

429
434
433
444
455
469
481

499
502
509
498
477
400
287
381

CL/TDS
in
Rels &
Spills
(Kg}
(14)=
(a2)*(13)

1702200
905505
7180
g
221613
335672
4637060
105466
3660439
72500
194733
61867
2084502
119544
167639
453941
282199
78487
42249
1682199
174852
271026
214757
193714
327274
38322
9537
10987
20758
41838
47660
9414
519473
62343
200238
1319378
205761
53073

. 08/13/86 HMA - BRT94138-00E0
70,000 Acre-Feet per Year Demand, 1,600 c¢fs Max Pumping from the Brazos

Modeled
Richmond
Flows

{Ac-Ft)
(15)=
(8)+(12)

1593977
834009
200143

69687
175259
208825

1044468
562038

1024927
319754
808644
425806
845520
344397
101792
343286
132558

56155
84736
211781
119051
254203
345310
158107
274819
123671
177539
34865
68469
38754
34085
37137
77587
228117
438028
762615
826321
478029

Combined Combined

Modeled Modeled
CL/ADS in Quality
Brazos
(Kg) (MgiL)
(16)= 7=
9)+(14) (16)/{15)
452508773 230.24
245992786 239 22
108086117 437 .99
71832523 836.00
132713044 614.14
293351856 796.18
402586297 312 61
292501441 422.08
416282084 329.41
195927430 496.95
322097655 323.05
207382262 385.00
522581445 501.26
327729808 771.78
96193644 76642
108521328 256.39
69468681 42503
55816757 806.14
62166963 595.02
166881398 409.31
75453222 514.02
161838460 516.34
142263051 33413
95502348 489.89
134557275 397.10
© 57804753 379.08
97850998 447.00
45918074 106509
93294427 1105.09
47270038 $89.25
36528031 868.91
42267963 923.08
52917826 553.16
127544028 453 .46
134551513 24913
218688289 232,57
245618306 241.07
473248608 802.92
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Table I-1;

(Ac-Ft)

)

215266
62083
72843

277666

216853

277249

285461

758003

181388

482340

402446

662717

169349

209851

263187

149058
54065
52903
56340
66902
61218
74644
73858

248013
59304
51905
78365
48609
35070
37702
33376
54835
78170

334433

355652

212943
56162
36926

Quality
Concent-
ration
(Mg/L)
(2)

639
925
1036
537
404
379
338
247
334
250
288
299
475
956
528
906
898
838
911
933
673
365
620
291
722
1307
972
829
957
750
790
571
443
255
229
208
305
843

Natural
Inflows

(Ac-Ft)
(3}

1358
725
1687
9764
90
8481
1924
4973
320
795
941
6664
692
113
615
165
12
32
81
40
1151
148
52
73
23
56
1336
178
84
114
25
801
158
10227
5058
600
295
80

TDS with TTP Bypass and instream Flow Criteria

Flows @ Richmond Allens Ck Aliens Ck
Richmond

Quality
Concent-
ration
(Mg/L)
@)

600
300
300
378
402
227
316
249
332
256
289
268
300
300
523
899
892
793
300
300
300
363
300
300
300
300
300
:101:)
300
300
300
300
300
247
237
211
300
300

Brazos Brazos

River River
Flows Concent-

ration

{Ac-Ft) {Ma/L)

®) (6)

(1)-3) [{n*2)-
(3)* (4))/(5})
213908 639.25
61358 932.38
71158 1053 45
267902 542.79
216763 404 00
268768 383.80
283537 336.14
753030 24699
181068 334.00
481545 249.99
401505 288.00
655853 299 32
168657 475.72
209738 956.35
262572 528.01
148893 906.01
54053 896.00
52871 838.03
56259 911.88
66862 933.38
60067 680.15
74498 365.00
73808 620.23
247940 291.00
59281 722.16
51839 1308.28
77029 983.66
48431 829.08
34986 958.58
37588 751.36
33351 790.37
54034 575.02
79011 443.29
324206 255.25
350594 228.88
212343 207.99
55867 305.03
36836 844 .33

Make-
Up
Flows

(Ac-Ft)
0]

10552

20720
0
0

Richmond
- makeup
- Nat ARC

{Ac-Ft)
(8}=
(1)-B3)-(7)

203356
61358
71156

258230

210954

268768

282035

753030

175447

476131

391325

648707

168657

209738

236882

135014
52413
52521
56259
66862
60067
68638
73806

247940
59281
51839
77029
44081
34986
37588
33351
54034
79011

286066

341074

191623
55867
368386

Quality in
(Richmond
- makeup
- Nat ACR
(Kg)
9=
(6)*(8)

160283630
70539038
92424753

172824601

105083154

127186643

116890911

229323776
72253699

146761565

138959942

239416368
98927505

247319648

154219288

150825161
57904263
54269297
63254676
76948529
50373492
30890520
56442252
88960808
52785455
83622103
93424385
45061898
41350862
34822756
32501313
38309908
43185344
20032453
96256004
49142398
21011442
38348295

Impact of Allens Creek Reservoir on Instream Flows and Downstream Water Quality in the Brazos River

08/13/96

HMA - BRT94138-00EO0

70,000 Acre-Feat per Year Demand, 1,600 cfs Max Pumping from the Brazos

Allens Ck  Allens Ck
D/S Spills
Rels.

(Ac-FY)
(10)

{Ac-FY)
(t1)

17
725
1687
1679
77
216
326
510
320
795
941
3058
692
113
615
165
12
32
81
40
406
146
52
73
23
66
1338

84

106
31
54

4346

600

295
90

w [o/]
8 ©
OOOOOOOOOODQOOODOOOOOOOOOOQOOQUD%OOOOO

Total
Rels &
Spills

{Ac-Ft)
(12) =
(10)+(11)

17
725
1687
1679
77
7150
326
3913
320
795
941
3058
692
113
615
165
12
32
81
40
408
146
52
73
23
66
1336

84

106
31
54

4348

600

205
80

ACR
Quality

Concent-

ration
(Mg/L)
(13}

439
448
454
432
439
426
424
415
416
405
400
388
395
410
436
492
506
512
514
514
513
513
517
525
550
588
578
620
639
651

660
640
651

431

399
373
381

405

CL/TDS
in
Rels &
Spills
(Kg)
(t4)=
(12)*(13)

9202
401372
9844352
894329

41679
3755595
170430
2002263
164137
396995
464101
1462959
337028
57125
330617
100095
7487
20201
51335
25350
256807
92349
33148
47255
15597
47850
952132
0

66183

0

0
83647
24883
28687
2138089
275945
138583
44943

Modeled
Richmond
Flows

(Ac-FY)
{19)=
8 +(12)

203373
62083
72843

259909

211031

275918

282361

756943

175767

4769286

392266

651765

169349

209851

237497

135179
52425
52553
56340
66902
60473
68784
73858

248013
59304
51905
78365
44081
35070
37588
33351
54140
78042

286120

345420

192223
56162
36926

Combined Combined

Modeled Modeied
CL/TDS in Quality
Brazos
(Kg) (Mg/L)
(16)= (7=
{(g}+(14) (16)/(15)
160292831 639.23
70940408 926.74
93369105 1039.57
173718930 542.08
105124833 404.01
130942238 384.89
117061341 336.24
231326039 247.86
72417836 334 .15
147158561 250.25
139424043 268.27
240879327 299 74
99264533 475.39
247376773 956.06
154549904 527.77
150925256 905.50
57911749 895.91
54289499 837.83
63306010 911.31
76973879 93313
50630299 679.03
30982870 36532
56475400 620.15
89008060 291.07
52801052 722.10
83669953 1307.37
94376518 976.74
45061898 829.08
41417045 957.81
34822756 751.36
32501313 790.37
38393555 575.14
43210227 443.37
90061150 255.29
98394183 231.02
49418344 208.51
21150025 305.43
38393238 843.26
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Tabile [-1: Impact of Allens Creek Reservoir on Instream Flows and Downstream Water Quality in the Braz+ ‘liver
70,000 Acre-Feet per Year Demand, 1,600 cfs Max Pumping from the Brazos

TDS with TTP Bypass and Instream Flow Criteria

Flows @ Richmond Allens Ck Allens Ck Brazos Brazos Make-  Richmond Quality in Altens Ck Allens Ck Total ACR CL/TDS Modeied Combined Combined
Richmeond  Quality Natural Quality River River Up - makeup  (Richmond D/S Spills Rels & Quality in Richmond Modeled Modeled

Concent- Inflows Concent- Flows Concent- Flows -NatARC -makeup Rels, Spills  Concent- Rels & Flows CL/TDS in Quality

ration ration ration - Nat ACR ration Spilts Brazos

{Ac-Ft) {(Mg/L) (Ac-Ft) (Mg/L) {Ac-Ft) (Mg/L) {Ac-F1t) (Ac-Ft) (Kg) (Ac-Ft) (Ac-Ft) (Ac-Ft) (Mg/L} {Kg) (Ac-Ft) (Kg) {MgrL)

(m () () 4) 5) (6) 0] (8}= )= (10) (t1) (12) = (13) (14)= (15)= (16)= (17)=
M-B)  [(n*@- (13- ©)*8) (19)+(11) (12)*(13)  (B)+(12) (@) +(14)  (16)/(15)

(3)*(4)]/(5)

"] 38280 968 57 300 36203 969.05 0 36203 43256821 57 0 57 426 28940 36260 43286761 968.20
10 12474 890 34 300 12440 691.07 o} 12440 10599928 3 o] 34 462 19368 12474 10619296  690.44
11 24778 571 1392 300 23386 587.13 0 23386 16929877 1392 0 1392 446 765486 24778 17695363 579.20
12 229999 245 2343 247 227656 244 98 51850 175806 53103894 0 1] 0 343 0 175806 53103894 24498

1853 1 275921 182 154 182 275767 182.00 43042 232725 52224886 154 0 154 299 56775 232879 52281661 182.08

2 121488 270 925 280 120563 269.92 1800 118763 39526155 510 o) 510 297 186763 119273 39712918 270.04

3 245819 268 70 268 245749 268.00 5373 240378 79430807 70 0 70 299 25807 240446 79456614 268.01

4 75019 287 22 300 74997 287.00 0 74897 26538911 22 o] 22 300 8138 75019 26547049 287.00

5 1646121 173 12377 186 1633744 172.83 6492 1627252 348757892 4346 0 4346 283 1516489 1631598 348274381 173.12

6 113827 226 12 300 113815 225.99 1] 113815 31714365 12 0 12 290 4291 113827 31718656 226.00

7 61123 407 41 300 £1084 407.07 0 61084 30659254 41 0 41 298 15065 61125 30674319 407.00

8 49238 450 12267 208 36971 530.30 0 36971 24173660 12267 1] 12267 288 4356061 49238 28529721 469.93

9 115870 268 8870 260 107300 268.65 37203 70097 23219002 1463 0 1463 286 515909 715860 23734912 269.00
10 211987 235 150 237 211837 235.00 4712 207125 60015143 150 0 150 287 53081 207275 60068223 235.04
1" 199537 205 2274 254 197263 204 44 1728 195535 49288220 77 0 77 288 27343 195612 49315563 204.47
12 553051 203 7360 234 545691 202,58 o 545691 136304590 216 4576 4792 285 1683933 550483 137988523 203.30

1954 1 138486 285 1114 290 137372 284 96 2394 134978 47425196 326 0 326 285 114558 135304 | 47539754 284.96

2 53018 440 30 300 52988 44008 0 52088 28752228 30 0 3o 290 10727 53018 28762955 439.99

3 27388 483 1] 0 27388 483.00 0 27388 16310622 0 0 0 294 0 27388 16310622 483.00

4 49331 585 0 0 49331 585.00 o] 49331 35582697 0 0 0 294 0 49331 35582697  585.00

5 435023 658 728 300 434297 658.60 0 434297 352671703 728 o 726 297 265862 435023 352937565 657.99

6 171778 g84 6 300 171772 984.02 0 171772 208411218 6 0 6 308 2279 171778 208413497 984 .00

7 53272 1007 77 300 53195 1008.02 0 53195 66115684 77 [¥] 77 321 30476 53272 66146160 1007.03

8 56943 957 94 300 56849 958.09 o 56849 67156887 94 0 94 340 39407 56943 67196294 957.07

9 24647 946 17 300 24630 946.45 0 24630 28742416 17 0 17 363 7608 24647 28750025 946.04
10 36702 799 19 300 36683 799.28 0 36683 36150571 18 0 19 373 8738 36702 36159309 799.04
11 51546 658 1 858 51545 658.00 3100 48445 39304107 0 0 0 398 0 48445 39304107 658.00
12 29508 486 0 488 29508 488.00 280 28228 17514528 0 0 0 411 [¢] 29228 17514528 486.00

1955 1 35794 487 1239 300 34555 493.71 0 34555 21034953 0 0 0 410 0 34555 210349853 483.71

2 239794 251 8967 244 230827 251.27 35010 185817 60667688 106 0 108 326 42608 195923 60710296 251.31

3 58939 411 0 0 58939 411.00 0 58939 29868104 0 0 0 334 [4] 58938 29868104 411.00

4 268028 203 80 203 267948 203.00 38180 229768 57510701 80 0 80 295 29099 229848 57539799 203.03

5 266461 441 3039 278 263422 442.88 [} 263422 143847278 3039 0 3039 206 1109138 266461 144956416  441.21

8 349884 737 120 300 349764 737.15 0 349764 317902550 120 0 120 aos 45128 349884 317947678 737.00

7 104571 790 1453 300 103118 796.90 0 1031168 101322009 1453 0 1453 314 562548 104571 101884558 760.19

8 74527 821 412 300 74115 622.78 0 74115 569124023 412 0 412 323 164083 74527 57076486 621.13

9 53516 749 888 300 52628 756.58 0 52628 48004465 888 0 888 an 362413 53516 49456878 74951
10 870155 287 29 287 670126 987.00 63650 €0647€¢ 738083704 0 0 0 690 0 6068476 738063704 987.00

{brt54138.hma.allen_ck]richmon2.wq2
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Table I-1;

{Ac-Ft)
)

66631
48184
59133
119544
64780
53173
318857
46788
44085
39130
35837
39535
76387
82785
41996
50793
223220
1075378
4746642
3472064
979001
201818
98535
1768541

1046836

504139
585838
813897
853884
356192
1564462
295934
388800
114464
297223
251960
130195
104331

Quality
Concent-
ration
{MgiL)
2)

886
780
724
468
770
623
612
902
1067
1068
117
1217
610
340
765
1000
438
228
314
303
342
355
506
179
283
426
302
342
332
441
289
344
427
628
277
323
439
624

Natural
Inflows

{Ac-FY)
&)

1626
993

103
448
278

10
50

15

12
10999
10365
1075
1378
28

21

1916
20098
10842
81
7295
4426
70

55
187
196
156
149
3590
1814
94
232

Flows @ Richmond Allens Ck Allens Ck
Richmond

Quality
Concent-
ration
Mg/L)
)

886

300
442

300
300
300
300
300
300

337

300
377
222
314
303
342
55
449
184
213
424
234
254
332
440
289
343
426
300
275
316
436
606

Brazos Brazos Make-
River River Up
Flows Concent- Flows
ration
{Ac-Ft) (Mg/L) {Ac-Ft)
(5} (6 )]
(1)-(3) [(1*(2)-
(3)*(4))/(5)
66631 886.00 15540
48184 780.00 0
57507 73599 0
118546 468.22 5370
64780 770.00 o}
53070 623.63 Q
318409 612.44 o
46510 205 60 o)
44084 1067.02 2]
39120 1068.20 0
5787 1118.14 0
39535 1217.00 0
76387 €10.00 0
62770 340.00 $150
41996 765.00 0
50781 1000.17 0
212221 44116 29300
1065013 228.08 11270
4745567 314.00 71710
3470688 303.00 11035
8978973 342.00 14357
201797 355.00 12712
96619 507.13 5002
1748443 178.94 o)
1035894 283.74 ]
504058 426.00 4549
578543 302.86 0
809471 342.48 0
853814 332.00 5043
356137 441.00 7229
1564275 289.00 10345
295738 344.00 13345
388644 427.00 13487
114315 62843 [+]
293633 277.02 11583
250148 323.05 3917
130101 439.00 3908
104099 624.04 4038

Richmond
- makeup
- Nat ARC

(Ac-Ft}
8)=
-7

51091
48184
57507
113176
64780
53070
318409
46510
44084
39120
35787
39535
76387
61620
41998
50781
182021
1053743
4673857
3459651
964616
189085
91617
1748443
1035894
499509
578543
809471
848771
348908
1553930
282393
375157
114315
282050
248229
126193
106061

Quality in
(Richmond
- makeup
- Nat ACR
(Kg)
9)=
(6)*(8)

55813750
46340480
52186099
65338076
81502780
40807219
240442502
51933191
57998341
51524407
49338407
59324679
57452954
25832391
36612517
62623330
99500270
296308316
1809539824
1292522154
406765083
82765341
57287350
385769705
362408220
262371298
216041385
341822827
347449501
189710838
553722754
119777786
197516970
88577107
96340143
88078327
68306968
76991082

Impact of Altens Creek Reservoir on Instream Flows and Downstream Water Quality in the Brazos River
TDS with TTP Bypass and Instream Flow Criteria

Allens Ck Ailens Ck

D/s
Rels.

{Ac-FY)
(10)

1626
510

103
448
278

1378
17
21

1463

1679
77
81

326
$10
70
53
187
196
17
149

1463

1679
77

216

Spills

{Ac-Ft)
(11}

O Q000 COOC0DO0O0CO0O0LDO0O0OO0O0O0OD00OO0

15887
8g72

4860

-t
&
OO O0DOOQoOLDCOoOd

Total
Reis &
Spills

(Ac-Ft)
(12) =

{(10)+(11)

1626
510

103
448
278

10
50

[ =]

3t
54
§5
1378
17
21
1463
17366
8750
81
5186
2046
70
55
187
196
17
{49
1463
1679
77
216

ACR
Quality
Concent-
ration
{Mg/l)
(13)

729
737
733
719
727
732
742
763
824
896
992
1060
1119
1101
1136
1138
644
517

411
415
421
425
404
393
387
369
385
386
380
386
3a8
399
409
387
387
390
399

CL/TDS
in
Rels &
Spills
{Kg}
(14)=
(12)*(13)

0
0
1469561
452129
0
92963
409869
261537
1016
11048
61157
0
0
0
4]
16838
24616
34423
28550
698319
8699
10901
766649
8650560
4239979
39650
2487397
871246
33316
26448
89000
83767
8363
75140
698101
801170
37027
106265

08/13/96 HMA - BAT94138-00EC

Modeled
Richmond
Flows

(Ac.:th)
(15)=
®@+(12)

51091
48184
59133

113686
64780
53173

318857
46768
44085
39130
35837
39535
76387
61620
41996
50793

182952

1053797

4673912

3461029

964633

189106
93080

1765809

1044644

499590

583729

811517

848841

348963

1554117

282589

375174

114464

283513

247908

126270

160277

70,000 Acre-Feet per Year Demand, 1,600 cfs Max Pumping from the Brazos

Combined Combined

Modeled
CL/TDS in
Brazos
{Kg)
(16)=
(9)+(14)

55813750
46340480
53655660
65790205
61502780
40900182
240852370
52194727
57999357
51535454
49399564
59324679
57452954
25832391
39612517
62640168
99524886
296342739
1809568374
1293220473
406773761
82776242
58053999
394420265
366648199
262410946
218528782
342794073
3474082817
189746286
553811755
119871554
197525333
88652247
97038244
98879487
68343995
77097347

Modeled
Quality

(Mg/L)
(17)=
(16)/(15)

886.00
780.00
73591
469 34
770.00
623.84
612.62
904.75
1067.01
1068.15
117.97
1217.00
610.00
340.00
765.00
1000.20
441.20
228.07
314.00
303.04
342.00
355.01
505.84
181.16
284.65
426.00
303.62
342,59
332.00
44099
289.01
344.03
42700
628.14
277.59
323.48
434.87
623.56
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Table I-1: Impact of Allens Creek Reservoir on Instream Flows and Downstream Water Quality in the Brazos River
70,000 Acre-Feet per Year Demand, 1,600 cfs Max Pumping from the Brazos

TDS with TTP Bypass and Instream Flow Criteria

Flows @ Richmond Allens Ck Allens Ck  Brazos Brazos Make- Richmond  Quality in Allens Ck Allens Ck  Total ACR CL/TDS Modeled Combined Combined
Richmond  Quality Natural Quality River River Up - makeup  (Richmond D/S Spills Rels & Quality in Richmond Modeled Modeled
Concent- Inflows Concent- Flows Concent- Flows -NatARC - makeup Rels. Spills Concent-  Rels & Flows CL/TDS in Quality
ration ration ration - Nat ACR ration Spills Brazos

{Ac-Ft) {Mg/L) {Ac-Ft) (Mg/L) {Ac-Ft) {(Mg/L} {Ac-Ft) (Ac-Ft) (Kg) (Ac-Ft) (Ac-Ft) {Ac-Ft} (MgjL} (Kg) (Ac-Ft} (Kg) (MarL)

0 2 (3) 4) {5) (6) 0] 8)= 9= (10) (1) (12) = (13} (14)= (15)= (16)= {17)=
{1)-3) ((1*@- {11-3)-(7) €)*(8) (10)+{11) (12)*(13)  (8}+(12) @+(14)  (8y(15)

@ #/1(5)

1959 1 86777 620 152 300 86625 620.56 4} 86625 66281321 152 [¢] 152 402 753414 86777 66356662 62018
2 322473 333 17063 187 305410 341.16 0 305410 128469634 510 11320 11830 381 5557415 317240 134027048 342 64
3 133884 547 198 539 133686 547.01 5786 127900 86264151 198 0 168 392 95701 128098 86359852 54677
4 854608 203 11743 209 852865 202.92 0 852865 213384382 2765 3894 6659 375 3078955 859524 216463337  204.25
5 525322 239 2178 250 523144 23895 8777 514367 151548224 2178 0 2178 365 980198 816545 152528422 239.49
6 331735 289 119 289 331618 289.00 13675 317941 113294142 19 0 119 365 53555 318060 113347697  289.03
7 253507 373 729 369 252778 373.01 11759 241019 110850235 17 0 17 370 7756 241036 110857991 373.01
B 139200 502 6864 332 132336 510.82 3845 128481 80928520 885 0 885 370 403746 129376 81332266  509.85
9 77867 504 179 300 77688 504 .47 0 77688 48322833 179 0 179 376 82986 77867 48405819  504.17

10 1454717 341 21515 180 1433202 343 .42 0 1433202 606865088 1679 2508 11187 335 4896718 1444389 611761805 343.51
1 599504 276 9855 218 589649 276.97 0 589649 201367042 77 5028 5105 352 2215652 594754 203582694  277.61
12 657362 310 5527 248 651835 310.53 0 651835 249573409 216 2330 2546 348 1092448 654381 250665857 310.67

1960 1 1015537 338 2329 307 1013208 338.07 1179 1012029 421856052 326 ¢} 326 348 139881 1012355 421995933  338.07
2 705977 345 2584 290 703393 345.20 306 703087 299257821 510 0 510 345 216946 703597 299474768 34520
3 389276 402 99 400 389177 402.00 5126 384051 190361264 99 o 99 350 42723 384150 190403987 40199
4 212807 412 1249 395 211558 41210 7229 204329 103823600 1249 0 1249 354 545166 205578 104368766 411.75
5 477580 291 123 291 477457 291.00 11665 465792 167127567 123 0 123 355 53839 465915 167181406  2891.02
6 416461 230 3g289 150 3a7e172 238.10 0 378172 111022624 3058 25599 28657 319 11271572 406829 122294196  243.80
7 329137 305 404 305 328733 305.00 12661 316072 118863617 17 0 17 323 6770 316089 118870387  305.00
8 110836 521 3708 429 107128 524.18 6424 100704 65086942 885 0 885 33 361189 101589 65448131 522.50
9 69540 538 112 532 69428 538.01 4710 64718 42931717 112 [+} 112 346 47781 64830 42979498 §37.68

10 468539 324 6974 240 461565 325.27 242 461323 185016780 1679 0 1679 339 701800 463002 185718581 325.32
1 1058360 260 1297 278 1057063 259.98 1467 1055596 338372623 77 0 77 337 31995 1055673 338404618  259.98
t2 1603080 223 9179 223 1593901 223.00 0 1593901 438257425 216 7055 7271 329 2949532 1601172 441206957  223.48

1961 1 2236759 272 5224 251 2231535 272.05 0 2231535 748538547 326 2459 2785 326 1119453 2234320 749658000 272.12
2 1931701 269 7112 231 1924589 269.14 0 1924589 638675131 510 4882 5392 320 2127468 1929981 640802599  269.28
3 867431 351 76 350 867355 351.00 5208 862147 373122658 76 0 76 324 30361 862223 373153020 351.00
4 338757 437 620 427 338137 437.02 7889 330248 177952024 620 0 620 332 25380t 330868 178205825  436.82
5 173970 468 164 431 173806 468.03 580 173226 99966481 164 0 164 338 68348 173390 100034828 46791
6 926360 348 18249 221 808111 350.55 4946 903165 390375716 3058 ] 3058 317 1195253 906223 391570969  350.44
7 985190 428 14114 201 971078 431.30 0 971076 516410493 17 2946 2963 308 1125241% 974039 517535733 43092
8 330545 774 106 770 330439 774.00 11804 318635 304087267 106 0 108 352 46006 318741 304133273  773.88
9 753421 268 13797 201 739624 26925 0 739624 245544097 1463 9272 10735 339 4487090 750359 250031187  270.25

10 366466 617 68 614 366398 617.00 6362 360036 273901595 68 0 68 359 30100 360104 273931695 61695
11 367815 423 3349 272 364466 424.39 0 364468 190714049 77 668 745 3sse 3zt7016 365211 191041066  424.25
12 414843 435 1406 392 413437 43515 3029 410408 220198381 216 0 218 359 95612 410624 220293993  435.11

1962 1 245752 490 14 © 489 245738 490.00 3347 242391 146445387 14 ¢ 14 363 6266 242405 146451654 48999

2 217210 422 3 422 217207 422.00 3618 213589 111135810 3 0 3 367 1358 213592 111137268  422.00

[brt94138 hma allen_ck}richmon2.wq2
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Table I-1:

Flows @ fRichmond Allens Ck Allens Ck

Richmond  Quality Natural Quality
Concent- Inflows Concent-

ration ration

(Ac-Ft) {(Mg/L) (Ac-Ft) (Ma/L)

) ) @

147054 575 3 574
112939 612 382 300
187977 470 961 434
304399 436 962 - 427
180522 449 514 447
272287 938 69 300
446400 770 2178 718
300496 723 74 77
146360 598 376 567
380231 314 7718 232
224826 351 5541 248
218281 354 1557 27
110162 481 32 476
163646 330 29 330
80166 648 28 300
185811 749 914 300
119893 749 780 300
33796 892 69 300
34032 872 45 300
52399 911 26 300
63834 607 113 603
66367 509 2040 478
53808 524 1001 463
117084 389 3901 364
213858 299 5472 290
97928 439 108 300
163200 322 128 300
148754 403 419 300
82899 407 127 300
33844 8o1 130 300
151158 331 1530 327
181507 251 1220 252
247854 232 1406 236
167246 358 3556 270
482241 230 4700 256
1015596 235 4714 251
383246 336 33 336
437018 266 90 266

|brt94138. hma.allen_ck]richmon2.wq2

Brazos Brazos Make-
River River Up
Flows Concent- Flows
ration
{(Ac-Ft) (Mg/L} {Ac-Ft)
) ) ]
(1)-(3) [ (2)-
(3)*(4))/(5}
147051 575.00 1040
112557 613.06 [}
187016 470.18 3640
303437 436.03 13090
180008 443.01 30630
272218 938.16 0
444222 77025 18012
300422 723.00 5207
145984 598.08 3296
372513 315.70 [}
219285 353.60 4]
216724 354.18 1581
110130 481.00 1210
163617 330.00 12956
80138 64812 0
184897 751.22 0
119113 751.94 [}
3arar 893.21 Q
33987 872.76 0
52373 811.30 Q
63521 607.01 8770
64327 509.58 11950
52807 52516 2670
113183 389.86 16080
208386 299.24 25170
97820 439.15 0
163072 322.02 0
148335 403.29 o
82772 407 16" ]
33714 802.93 0
149628 331.04 9450
180287 25099 39950
246448 231.98 23674
163690 359.91 0
477541 22074 0
1010882 234,93 [}
383213 336.00 5373
436928 266.00 8302

Richmond
- makeup
- Nat ARC

{Ac-FY)
{8y=

(1)-3)-(7)

146011
112557
183376
290347
149378
272218
426210
295215
142688
372513
219285
215143
108820
1508661
80138
184897
119113
33727
33987
52373
54751
52377
50137
97103
183216
87820
163072
148335
82772
33714
140178
140337
222774
163690
477541
1010882
377840
428626

Quality in
{Richmond
- makeup
- Nat ACR
(Kg)
@)=
6)*(8)

103518152
85082016
106310052
156097278
82699252
314889096
404779442
263172607
105222761
145003214
95606522
93957503
54597706
61302454
64040994
171261529
110434702
37144534
36573744
58848241
40977826
32935138
32464596
46677356
67599081
52967204
64747296
73760726
41554311
33377364
57216935
43430745
63719571
72640898
135275180
202815116
156534578
140579898

Impact of Allens Creek Reservoir on Instream Flows and Downstream Water Quality in the Brazos River
TDS with TTP Bypass and instream Flow Criteria

Allens Ck Allens Ck

D/s
Rels

{Ac-Ft)
(10)

382
961
962
17
69
1463
74
77
216
328
510
32
29
28
914
780
69
45
26

326
510
4086
1ce
128
419
127
130

1220
7
218
326
510
33
90

Spills

{Ac-Ft)
(1)

CO0O Q0000000

5346

=]
24
=]

NOoOO0OO0DO0OOCO0ODODOCOTCODOOOODODODOOCOCOO

27
1109
2401

Totai
Rels &
Spills

{Ac-Ft)
(12) =

{10)+(11)

382
961
262
17
69
1463
74
77
5562
2194
510
32
29
28
914
780
69
45
26

326
510
406
108
128
419
127
130

1220
77
493
1435
2011
33
90

ACR
Quality

Concent-

ration
{Mg/L)
(13)

372
37t

379
384
408
422
466
482
486
473
487
483
470
462
470
473
484
504
518
540
547
538
534
503
459
463
469
480
496
515
490
421

391

387
384
378
380
378

CL/TDS
in
Rels &
Spills
(Kg)
(14)=
(12)*(13)

1376
174743
449082
455480

8552

35902
840608
43979
46141
3243808
1263329
291148
18544
16520
16226
533053
465482
42879
28797
1731t
0
0
214646
316301
229774
61655
74019
247981
77669
82549
0
633293
ariaz
235245
879432
1356741
15462
41947

08/13/96 HMA - BRT94138-00E0
70,000 Acre-Feet per Year Demand, 1,600 c¢fs Max Pumping from the Brazos

Modeled
Richmond
Flows

(Ac-Ft)
(15)=
(8)+(12)

146014
112939
184337
291309
149395
272287
427673
295289
142765
378075
221479
215653
108952
150690
80166
185811
119893
33796
34032
52399
54751
52377
50463
97613
183622
97928
163200
148754
82899
33844
140178
141557
222851
164183
478976
1013793
377873
428716

Combined Combined

Modeled
CL/TDS in
Brazos
(Kg)
(16)=
(9)+(14)

103519528
85256759
106759134
156552758
82707804
314924598
405620050
263216585
105268902
148247023
96869851
94248651
64616251
61318974
64057220
171794582
110800184
37187413
36602541
58865552
40977826
32935138
32679242
46993658
67828856
53028859
64821315
74008707
41631980
33459914
57216935
44064038
63756693
72876143
135954612
294171858
156550040
140621845

Modeled
Quality

{Mg/L)
{17)=
(16)/(15)

575.00
612 24
46971
435.86
449.00
938.03
769.21
72294
598.02
318.01
354.73
354 .45
481.00
330.03
648.06
749.85
75020
892.42
87229
91112
607.01
509.98
525.21
39045
299.59
439.18
322.13
403.51
407.30
801.83
331.04
252.46
232.03
35999
23021
235.34
336.00
266.02
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Table I-1: Impact of Allens Cresk Reservoir on Instream Flows and Downstream Water Quality in the Brazos River
70,000 Acre-Feet per Year Demand, 1,600 cfs Max Pumping from the Brazos

TDS with TTP Bypass and Instream Flow Criteria

Fiows @ Richmond Aliens Ck Aliens Ck Brazos Brazos Make-  Richmond Quality in Allens Ck Allens Ck Total ACR CL/TDS Modeled Combined Combined
Richmond  Quality Natural Quality River River Up -makeup  (Richmond D/S Spills Rels & Quality in Richmond  Modeled  Modeled
Concent- Inflows Concent-  Flows Concent- Flows -NatARC - makeup Rels. Spills  Concent-  Rels & Flows CL/TDS in Quality
ration ration ration - Nat ACR ration Spills Brazos

(Ac-Ft) (Mg/L) (Ac-Ft) {Mg/L) (Ac-Ft) (Mg/L) (Ac-Ft} {Ac-Ft) (Kg} (Ac-Ft) (Ac-Ft) {Ac-Ft) {Mg/L) {Ka) {Ac-Ft) (Kg) (Mg/L)

)] 2 (3} 4 5 (6) N (8)= (@)= {10) (1) 12) = (13) (14)= (15)= {16)= (1n=
M- [(1)*()- (1)-3)-(7) (N )] (10 +(11) (12)*(13)  (8)+(12) 9)+(14)  (16)/(15)

@)*4))/5)

5 2668481 230 1475 241 2667006 229.99 8282 2658724 753967596 1475 o 1475 367 667454 2660199 754635050 230.07
8 1186730 237 972 241 1185758 237.00 13345 1172413 3425938959 972 0 972 361 432650 1173385 343031609  237.10
7 323425 297 267 297 323158 297.00 14696 308462 112958093 17 0 17 365 7651 308479 112966744 297.00
8 227921 324 204 323 227717 324.00 4830 222887 89041820 204 0 204 372 93570 2230891 89135390 324.04
9 108972 402 174 401 108798 402.00 13987 94811 46994776 174 0 174 380 81526 94985 47076302  401.96
10 128013 a7s 1764 as55 126249 375.28 4792 121457 56200529 1679 o} 1679 as4 794959 123136 56995489 375.40
1 417520 295 8421 228 409099 296.42 o 409099 149520058 77 6730 6807 374 3138994 415906 152659052 297.69
12 481765 239 4879 255 476886 238.84 o] 476886 140435852 216 3332 3548 367 1605509 480434 142041361 239.78
1966 1 238096 367 3308 274 234788 368.31 0 234783 106623478 326 213 539 364 241910 235327 106865387  368.30
2 420912 295 7250 230 413662 296.14 0 413662 151044399 510 4112 4622 359 2045914 418284 153090313  296.83
3 401335 303 a2 303 401014 303.00 5208 395808 147872726 321 4] 321 380 142485 396127 148015211 303.05
4 679279 250 11261 211 668018 250.66 1] 668018 206458056 2765 1762 4527 349 1948045 672545 208406101 251.32
5 2256435 317 11481 225 2244954 317.47 1642 2243312 878124578 4346 0 4346 337 1805854 2247658 879830432 317.51
] 325408 an 852 339 324758 341.00 12787 311983 131178258 652 0 652 342 274939 312641 131453195 341.01
7 119524 465 379 300 119145 465.52 1] 119145 68388296 379 0 379 351 164025 119524 68552320 465.16
8 228159 312 743 312 227416 312.00 25411 202005 77710515 743 0 743 350 320642 202748 78031157 312.14
g 666191 554 2522 467 665669 554.33 5221 660448 451408556 1463 0 1463 360 649396 661911 452057953 553.90
10 310334 516 125 512 310209 516.00 6115 304084 193473722 125 0 125 374 57643 304219 1893531365 515.64
11 90010 643 10 642 90000 643.00 4915 85085 67457016 10 0 10 388 4784 85095 67461800 €42 97
12 84873 675 32 613 84841 675.02 160 84681 70480321 32 1] 32 391 15427 84713 70495748  674.92
1967 1 71244 847 794 420 70450 649.58 420 70030 56087411 326 o} 326 392 157568 70356 56244979 648.36
2 47395 5983 278 300 47117 594.73 0 47117 34550923 278 0 278 394 135053 47395 34685976  593.55
3 33132 697 73 300 33059 697.88 0 33059 28446671 73 1} 73 397 35734 3313z 28482405 697 21
4 125510 413 509 402 125001 413.04 4760 120241 61236845 509 0 509 400 251039 120750 61487884  412.99
5 174736 381 1489 367 173247 381.12 7240 166007 78010235 1489 0 1489 400 734375 167496 78744610 381.29
8 172939 402 164 300 172775 402.10 4] 172775 85659319 164 0 164 413 83514 172939 85742832 402.11
7 84432 668 652 300 83780 670.88 0 83780 69300735 652 0 852 428 344076 84432 69644811 668.99
8 80184 865 4893 254 75291 904.71 0 75291 83987445 4893 0 4893 434 2618352 80184 86605797 87598
9 76431 586 2826 538 73605 587.84 15070 58535 42426772 0 0 0 457 0 58535 42426772 587.84
10 63931 537 2233 505 61698 538.16 14570 47128 31271738 1679 0 1679 469 970927 48807 32242665 535.78
i1 273957 320 34 320 273923 320.00 42365 231558 91363524 34 0 34 430 18026 231592 91381551 320.02
12 177640 416 2605 326 175035 417.34 1170 173865 89487371 218 0 216 428 113988 174081 89581360 417.35
1968 1 1115504 239 8051 244 1109453 238.97 0 1109453 326904072 326 a2 3447 421 1789314 1112900 328693385 239.54
2 723153 454 1447 391 721708 454.13 2104 719602 402932321 510 0 510 a1 264737 720112 403197058  454.10
3 931001 388 1099 ass 929902 388.02 3855 926047 443051578 408 o] 408 420 210251 926453 443261829 388.04
4 964958 339 087 334 963971 339.01 6982 956989 400015002 287 o 087 416 508260 957976 400521262 339.08
5 2233249 348 8670 269 2224579 348.31 470G 2219879 953357295 4348 0 4348 403 2159523 2224225 955516818  348.41
-] 1668098 204 16457 192 1651641 20412 0 16516841 415884062 3058 2777 5835 381 2741125 1657476 418425187 204.74

{brt94138 hma.allen_cklrichmon2. wq2
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Table I-1: impact of Allens Creek Reservoir on Instream Flows and Downstream Water Quality in the Brazos River
70,000 Acre-Feet per Year Demand, 1,600 cis Max Pumping from the Brazos

TDS with TTP Bypass and Instream Flow Criteria

Flows @ Richmond Allens Ck Allens Ck  Brazos Brazos Make- Richmond Qualityin  Allens Ck Allens Ck  Total ACR CL/TDS  Modeled  Combined Combined
Richmeond  Quality Natural Quality River River Up -makeup  (Richmond o/s Spills Rels & Quality in Richmond Modeled Modeled
Concent- Inflows Concent- Flows Concent- Flows -NatARC - makeup Rels. Spills  Concent- Rels & Flows CUTDS in Quatity
ration ration ration - Nat ACR ration Spills Brazos
(Ac-Ft) (Mg/L) {Ac-Ft) (Mg/L) {Ac-F1) {(Mg/L) (Ac-Ft) (Ac-Ft) (Kg) (Ac-Ft) (Ac-Ft) {Ac-Ft} (Mg/L) (Kg) {Ac-Ft) (Kg) {Mg/L)
4} @ 3 ) {5) (6) ] (8)= {9)= (19 (11) (12) = {13) (14)= (15)= (16)= (7=
{1)-(3) {(m*@- M-6)-( {6)*(8} (10)+(11) (12)*(13)  (B)+(12) @+(4)  (16)/(15)
@1*@)i5)
7 1051398 229 1225 235 1050173 228.99 12170 1038003 293078458 17 [0} 17 ars 7860 1038020 293086316 229.00
8 167308 329 284 328 167022 329.00 13124 153898 62430124 284 0 284 382 133766 154182 62563889  329.10
9 231668 27 1737 278 230131 270.95 5263 224868 75123419 1463 0 1463 380 685474 226331 75808893  271.65
10 184281 338 177 33t 193104 338.04 5042 188062 78385484 177 0 1177 382 554374 189239 78939858 338.32
11 177025 375 786 361 176239 375.06 3463 172776 78900604 77 0 77 385 36552 172853 79937157 375.07
12 552238 232 1640 259 350598 231.92 2465 548133 156742381 216 v} 216 383 102004 548349 156844384 231.98
1969 1 159927 401 1709 359 158218 401.45 2377 155841 77140106 326 ] 326 384 154352 156167 77294458 401.42
2 517054 202 10971 209 506080 201.85 0 506080 12595263t 510 8823 9333 373 4292331 515413 130244961 204 95
3 7688429 229 4921 253 783508 228.85 281 783227 221004056 406 0 408 371 185722 783633 221189778 22892
4 1281203 205 1067 217 1280136 204 .99 7084 1273072 321772344 1067 0 1067 363 477567 1274138 322249911 20512
5 1453606 362 12846 - 220 1440760 363.27 1267 1439493 644759119 4346 0 4346 351 1880875 1443839 646639994 363.23
6 440132 613 145 610 439987 813.00 14582 425405 321533954 145 0 145 386 69011 425550 321602965 61292
7 172443 &89 66 300 172377 689.15 0 172377 146472295 €6 0 66 402 32714 172443 146505009 689.04
] 97222 706 245 300 96977 707.03 0 86977 84540931 245 [+ 245 413 124761 97222 84865692 706.28
9 116688 545 318 542 116370 545.01 25090 91280 61339713 318 0 318 446 174874 91598 61514587 544 .66
10 74809 701 881 680 73928 701.25 16279 57649 49845722 881 0 881 482 523584 58530 50369305  697.95
11 146321 510 258 499 146063 510.02 4816 141247 88823735 77 0 77 489 46428 141324 88870161 510.01
12 276793 317 2191 305 274602 317.10 1831 272771 106647748 216 0 216 485 129169 272987 108776917 317.23
1970 1t 334968 435 981 394 333987 435.12 2279 331708 177962498 326 0 326 483 194146 332034 178156644 43517
2 290618 380 2316 315 288302 380.52 987 287315 134803550 510 o} 510 479 301210 287825 135104760 380.70
3 1368793 331 4576 258 1364217 331.24 0 1364217 557180218 408 34 440 472 256069 1364657 557436285 331.29
4 784145 298 815 298 783330 298.00 6962 776348 285256651 815 o] 815 464 466271 777163 285722922 298.17
5 619001 368 3866 339 615335 368.17 8859 606478 275314044 3666 0 3666 453 2047641 610142 277361685  368.68
6 427537 N 772 329 426765 331.00 14005 412760 168458691 772 0 772 450 428344 413532 168887035 331.23
7 91787 423 167 300 81620 42322 0 91620 47810563 167 1] 167 462 95131 91787 47905694 42329
8 81414 509 201 300 81213 509.52 0 81213 51020832 201 0 201 476 117969 81414 51138801 509.43
9 179861 305 3570 3 176291 305.08 29388 146903 55259749 1463 ] 1463 437 788295 148366 56048044 30638
10 376641 235 14886 199 361755 236.48 0 361755 105481080 1679 9897 11576 422 6023294 373331 111504374 242.23
1 102422 261 150 262 102272 261.00 5502 96770 31141669 77 0 77 423 40160 096847 31181829  261.13
12 54492 502 t2 501 54480 502.00 1980 52500 32495729 12 0 12 427 6318 52512 32502047 501.98
1971 1 69616 554 17 546 69599 554.00 510 69089 47193619 17 0 17 433 9076 69106 47202695 553.97
2 38983 507 182 300 38801 507.97 o] 38801 24302160 182 ] 182 436 97841 38983 24400001 507.63
3 47798 401 12 300 477886 401.03 0 47786 23628470 12 0 12 444 6569 47798 23635035  401.04
4 56388 365 318 300 56070 365.37 0 56070 25259509 318 o] 318 451 176834 56388 25436344 365.85
5 101772 277 194 300 101578 276.96 0 101578 34687550 194 o) 184 458 108555 101772 34797105 277.30
6 52625 408 175 300 52450 408.36 0 52450 26409011 175 [+] 175 473 102062 52625 26511072 40858
7 44132 477 247 300 43885 478.00 o] 43885 25864473 247 0 247 497 151362 44132 26015835 47810
8 157190 238 7043 237 150147 238.05 13870 136277 39998913 o] 0 0 447 o] 136277 39998913 238.05

[brt94 138.hma.allen_ck]richmon2.wq2
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Table I-1: Impact of Allens Creek Reservoir on Instream Flows and Downstream Water Quality in the Brazos River
70,000 Acre-Feet per Year Demand, 1,600 cfs Max Pumping from the Brazos

TDS with TTP Bypass and Instream Flow Criteria

Flows @ Richmond Allens Ck Allens Ck Brazos Brazos Make- Richmond Quality in Allens Ck Allens Ck Total ACRH CL/TDS Modeled Combined Combined
Richmond  Quality Natural Quality ‘River River Up - makeup {Richmond D/S Spills Rels & Quality in Richmond Modeled Modeled
Concent- Inflows Concent- Flows Concent- flows -NatARC - makeup Rels. Spilis Concent- Rels & Flows CLAADS in Quality
ration ration ration - Nat ACR ration Spills Brazos

(Ac-F1) (Mg/L) (Ac-Ft} (Mg/L) (Ac-Ft) (Mg/L) {Ac-Ft) (Ac-Ft) (Ka) {Ac-Ft) {Ac-Ft) (Ac-Ft) (Mg/L) (Kg) {Ac-Ft) (Kg) {Mg/L)

m (2) @ “) 5 (6 (7) 8= 9)= {10) {11) (12) = (13 (14)= {15)= (16)= (17)=
‘ (1)-(3) [{n*(2)- (1)-(3)-(7) (6)*(8) {10)+(11) (12)*(13) @) +(12) ©)+(14)  (16)/(15)

(3)*a))/5)

g 1131863 389 20454 238 92709 422.31 7640 85069 44296600 1463 0 1463 401 723355 86532 45019956 42195
10 257671 453 2054 445 255617 453.06 38088 217529 121517847 1679 ] 1679 417 863276 219208 122381123 452.79
11 376800 529 45 527 376755 529.00 4585 372170 242750597 45 [o] 45 425 23581 372215 242774178 528 99
12 757210 299 4218 262 752092 299.21 0 752982 277795731 216 939 11565 420 508128 754147 278393859 299.39

1972 1 482777 480 2936 313 479841 481.02 572 479269 284254398 326 0 328 418 168018 479595 284422417 480.98

2 2249086 344 5030 250 219876 346.15 0 219876 93843832 510 902 1412 415 722513 221288 94566346 346.59

3 135352 347 7869 23 127483 354.16 o] 127483 55669216 406 2007 2413 410 1219844 129896 56889060 355.20

4 67896 543 815 300 67081 545.95 0 67081 45156194 815 0 815 415 417031 67896 45573225 544.38

5 473930 211 11315 212 462815 210.98 11013 451602 117476512 4348 1] 4346 385 2063068 455948 119538580 212.63

6 145666 687 - 1502 556 144164 688.36 2840 141224 119864415 1502 0 1502 397 735231 142726 120599645 685.30

7 106268 443 579 300 105889 443.78 0 105689 57831429 579 0 579 403 287705 106268 58119133 443.56

8 86781 6813 945 300 85836 616.45 0 85836 65242041 945 0 945 411 478891 86781 65720932 614.21

9 59980 676 17751 188 42229 881.13 0 42229 45879057 17751 4] 17751 383 8382714 59980 54261772 733.71
10 79394 540 864 523 78530 540.19 11320 67210 44765262 864 0 864 403 429321 68074 45194583 538.45
11 308251 310 6216 298 302035 310.25 30541 271494 103855824 77 0 77 376 35698 271571 103891521 310.27
12 199061 640 196 622 198865 640.02 3558 195306 154124143 196 0 196 383 92559 195502 154216702 639.76

1973 ¢ 463854 320 5209 251 458645 32078 o] 458645 181406137 328 2361 2687 378 125234 461332 182658478  321.12

2 512013 220 7376 229 504837 219.87 0 504837 136805981 510 4403 4913 372 2253475 50955C¢ 139058456 221.24

3 896449 250 3239 268 893210 249.93 13835 891825 274833281 406 0 406 369 184721 892231 275018002 24999

4 1244270 310 17803 188 1226367 311.78 0 1226367 471447335 2765 8652 11417 352 4955161 1237784 476402496 312.15

5 917672 520 819 505 816853 520.01 11170 905683 580702675 819 [} 818 370 373636 906502 581076311 519.88

6 1421255 320 23444 174 1397811 322.45 a 1397811 555740850 3058 2682 12740 345 5419405 1410551 561160055 322.65

7 377911 600 1481 567 376430 600.13 12079 364351 269605187 17 o} 17 372 7797 364368 269612994 600.12

8 165886 730 777 702 165109 730.13 11062 154047 138681192 777 Q 777 404 387049 154824 139068241 728.50

9 134323 360 7649 230 126674 367.85 0 126674 57454113 1463 1144 2607 398 1279344 129281 58733457 368.46
10 1399598 220 16841 193 1382755 220.33 0 1382755 375646775 1879 11605 13284 383 6273223 1396033 381919998 22188
11 581653 280 1392 2886 580261 279.99 3435 576826 199133171 77 0 77 388 36552 576903 199169723 280.00
12 451537 310 663 308 450874 310.00 3607 447287 170960487 218 0 218 384 102270 447483 171062757 310.04

1974 1 746538 230 15753 198 730785 230.73 0 730785 207903715 328 13153 13479 371 6165874 744264 214069580  233.27

2 458201 560 172 550 458029 560.00 4443 453586 313194161 172 i) 172 3s 80801 453758 313274962 55994

3 219074 620 58 618 219016 620.00 5043 213973 163574079 58 0 58 392 28033 214031 163602113 619,94

4 126724 350 700 300 126024 350.28 0 126024 54428812 700 0 700 397 342651 126724 54771463 350.54

5 314043 460 5664 408 308379 46096 17652 290727 165236808 4346 0 4346 402 2154164 295073 167391070  460.09

6 72248 700 620 300 71628 703.48 0 71628 62127911 620 0 620 411 314193 72248 62442104 700.95

7 63396 630 593 300 62803 633.12 o} 82803 49026028 593 0 593 423 309284 63396 49335313 631.15

8 88790 220 1301 300 87489 218.81 0 87489 23603936 1301 1] 1301 426 683361 88790 24287296 221.85

9 1180978 290 287 290 1180691 280.00 43659 1137032 406568532 287 [} 287 387 136948 1137319 406705480  280.02
10 504139 290 2839 286 501300 290.02 3222 498078 178111662 1679 0 1679 386 798100 499757 178910762 29035
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Table |-1;

Fiows @ Richmond Allens Ck Allens Ck

Richmond  Quality
Concent-

ration

(Ac-Ft) (Mg/t)

(1 )

1" 1925553 380
12 901487 310
1975 | 698786 672
2 1301573 649
3 572370 918
4 611722 841
5 1403127 375
) 1263867 684
7 533077 517
8 259755 772
9 129084 994
10 107024 490
1 94584 440
12 109142 810
1976 1 103934 710
2 124998 710
3 151775 610
4 675748 260
5 1123794 200
6 649408 240
7 766433 240
8 180972 460
9 134578 520
10 342446 270
11 358611 310
12 1088370 210
1977 1 455722 440
2 1096304 270
3 489183 380
4 1808852 a50
5 1215669 320
6 504535 340
7 122955 460
8 89455 560
9 103755 560
10 60317 580
1" 58530 540
12 61862 380

[brt94138.hma.allen_ck]richmon2.wg2

Natural
Inflows

(Ac-FY)
&)

14774
3528
1108

679
74
1709

11467

5761
406
1011
145
460
1331
3749
a1
66
72
502
2674
5995
1833
58
145
6230
1684

11575
1871
8277
1040

10656

802
1184
125
70
125
90
166
188

Quality
Concent-
ration
{Mg/L)
(4}

198
272
560
585
909
738
239
521

510
731

980
474
401

304
702
704
604
262
217
241

249
459
515
242
308
211

353
223
364
214
318
337
459
554
558
576
525
377

Brazos Brazos

River River
Flows Concent-

ration

(Ac-Ft) (Mg/L)

(5} (6)

(1}-3) n*-
(3)* (4)}/(5)
1910779 381.41
897959 310.15
697688 672.18
1300894 649 .03
572296 918.00
610013 841.29
1391660 376.12
1258106 684.75
532671 517.01
258744 772.16
128939 894.02
106564 490.07
93253 440.56
105393 620.88
103853 710.01
124932 710.00
151703 610.00
675246 260.00
1121120 199 86
643413 239.99
764800 239.98
180914 460.00
134433 520.01
336218 27052
356927 310.02
1076795 209.99
453851 440.36
1088027 270.36
488143 380.03
1898196 350.78
1214787 320.00
503351 340.01
122830 460.00
89385 560.00
103630 560.00
80227 580.01
58374 540.04
61774 380.01

Make-
Up
Flows

(Ac-Ft)
{7)

0

82
2565
3037
4798
7229
2316
9734
12907
10608
7022
4960
3413
438
4080
4526
3870
7907
10345
9583
10242
12382
5785
o
1493
o
1142
0
4327
0
11087
13180
14425
3020
15301
5867
2400
5499

Richmond
- makeup
- Nat ARC

(Ac-Ft)
®)=
M-@3)-(M

1910779
897877
695123

1297857
567500
602784

1389344

1248372
519764
248138
121917
101604

89840
104955
99763
120406
147833
667339

1110775
633830
754358
168532
128648
336216
355434

1076795
452709

1088027
483816

1898196

1203680
490171
108405

86365
88329
54360
55974
56275

Quality in
{Richmond
- makeup
- Nat ACR
(Kg)
9)=
{6)*(8)

898591767
343380812
576114683
1038620691
642350659
625273146
644317610
1053990872
331332698
236245621
148424086
61394741
48801658
80348416
87336291
105407495
111190153
213934313
273861582
187555692
223209551
95588046
82484807
112144753
135867876
276800257
245803886
362694729
226707484
820953367
474926185
205493752
61485284
59633808
60989671
38875411
37271375
26367722

Impact ot Allens Creek Reservoir on Instream Flows and Downstream Water Quality in the Brazos River
TDS with TTP Bypass and Instream Flow Criteria

Allens Ck  Allens Ck

D/s
Rels.

(Ac-Ft)
(10}

77
218
328
510

74

1709
4346
3058

17
885
145
460

77
216

81

66

72
502

2674
3058

17

58
145

1679

77
216
328
510
406

2765
902
1184

17

70
125

S0

77
188

Spills

(Ac-Ft)

(i1}

11680

74

OO 0CO0OO0CDDOOO0O0OOCOODOCOoODOoOOOOO

8708

4644

497

Ooooo0oQCcoOooO

Total
Rels &
Spills

{Ac-F1)
(12) =
(10)+{11)

11757
216
326
510
74
1709
4346
3058
17
885
145
460

77
216

81

66

72

502
2674
3058
17
58
145
2425

77

8924
326
5154
406
3262
202
1184
17
70
125
20
77
188

ACR
Quality
Concent-
ration
Mg/L)
{13)

375
ar2
378
384
404
426
409
425
440
469
503
508
510
506
516
528
532
518
496
475
461
472
478
a7
467
453
450
441
441
427
424
422
437
449
467
480
482
482

CL/TDS
in
Rels &
Spills
(Kg)
14)=
(12)*(13)

5436143
98074
151840
241471
36862
897666
2191675
1602468
9223
511775
89929
288127
48420
134762
51534
42968
47228
320624
16835333
1790994
9663
33755
85459
1408302
44337
4984491
180881
2802502
220764
1717414
471558
616066
9160
38753
71978
53266
45762
111730

08/13/96 HMA - BRT941238-00E0

Modeled
Richmond
Flows

{Ac-Ft)
(15)=
(B)+(12)

1922536
898083
695449

1268367
567574
604493

1393690

1251430
519781
249023
122062
102064

89917
105171
99844
120472
147905
667841

1113449
636888
754375
168590
128793
338641
355511

1085719
453035

1093181
484222

1901458

1204582
491355
108422

86435
88454
54450
56051
56463

70,000 Acre-Feet per Year Demand, 1,600 cfs Max Pumping from the Brazos

Combined Combined

Modeled Modeled
CL/TDS in Quality
Brazos

(Kg} {Mg/L}
(16)= in=
9)+(14) (16)/(15}
904027910 381.37
343459886 31016
576266623 672.04
1038862162 64893
642387521 91793
626170812 840.11
646509285 376.22
1055593341 684.11
33134192¢% 517.00
236757396 771.08
149514015 983 43
61682869 490.15
48850078 440,62
80483178 620.65
87387825 709 .85
105450463 709.90
111237382 609 96
214254938 26018
275496915 200.67
189346686 24112
223219214 23988
95621801 460.00
82570266 519.96
113553055 271.95
135912214 310.06
283784749 211.99
245984767 44037
365497232 271.16
226928248 380.09
822670781 350.89
475397743 320.08
206109818 340.20
61494444 460.00
59872559 55991
61061647 559.87
38528677 579.84
37317137 53996
26479452 380.35



08/13/96 HMA - BRT94138-00EQ

Table I-1: Impact of Allens Creek Reservoir on Instream Flows and Downstream Water Quality in the Brazos River
70,000 Acre-Feet per Year Demand, 1,600 cfs Max Pumping from the Brazos

TOS with TTP Bypass and Instream Flow Criteria

Flows @ Richmond Aliens Ck Allens Ck Brazos Brazos Make-  Richmond Quality in Allens Ck Aliens Ck Total ACR CL/TDS Modeled Combined Combined
Richmond  Quality Natural Quality River River Up - makeup (Richmond D/s Spills Rels & Quality in Richmond Modeled Modeled
Concent- Inflows Concent- Flows Concent- Flows -NatARC - makeup Rels. Spills  Concent-  Rels & Flows CL/TDS in Quality
ration ration ration - Nat ACR ration Spills Brazos
(Ac-Ft) {(Mg/L) (Ac-Ft) (Mg/L) (Ac-Ft) {Ma/L) (Ac-Ft) {Ac-F1) {Kg} (Ac-Ft) (Ac-Ft) {Ac-Ft) (Mg/L) (Kg) (Ac-Ft) (Xg) {Mg/L)
M 2 @) (4) ®) (6) ) ®= ©)= (10) (i  a2= (3 (14)= (15)= (16)= (17)=
-3 [(1*)- (1)-B3)-(7) (6)*(8) (19)+(t) (12)*(13)  (8)+(12) ©) +{14}  (16)/(15)
(3)*{4)}/(5)

1978 1 165326 230 1269 265 164057 229.73 1249 162808 46116374 326 0 326 476 191332 163134 46307706 230.22
2 237620 230 1806 274 235814 229.68 1002 234812 66492772 510 0 510 470 295550 235322 66788322 23018
3 188370 250 479 254 187891 249.99 5960 181931 56077943 406 0 406 467 233779 182337 56311723 250.47
4 53855 390 252 300 53603 390.42 0 53603 25804039 252 0 252 474 147279 53855 25851318 390.81
5 67662 390 137 300 67525 390.18 0 67525 32485950 137 0 137 483 81589 67662 32567538 390.37
8 134955 310 193 310 134762 310.00 4120 130642 49935292 193 0 193 486 115653 130835 50050945 310.26
7 60415 400 39 300 60376 400.06 0 60376 29782252 39 o) 39 502 24140 60415 29806392 400.13
8 104565 730 27 729 104538 730.00 8340 96198 86586888 27 0 27 541 18010 96225 86604899 72995
9 177203 610 4380 563 172823 €11.19 28120 144703 109047993 1463 0 1463 550 992133 146166 110040126 61058

10 41304 980 109 845 41195 980.36 440 40755 49263847 109 0 109 567 76203 40864 49340050 979.25
1 147584 570 2639 544 144945 570.47 25930 118015 83714398 77 o} 77 561 53262 119092 83767660 57047
12 140965 430 1204 404 139761 430.22 4790 134971 71597549 216 0 216 555 147812 135187 71745362 43042

1979 1 640462 340 9335 222 631127 341.75 o] 631127 265939247 326 6652 6978 539 4637488 638105 270576736 34390
2 579034 380 5280 246 573754 381.23 0 573754 269699071 510 2637 3147 528 2048773 576901 271747844 382.03
3 777639 260 1705 274 775834 259.97 3332 772602 247651444 406 0 406 521 260812 773008 247912255 260.11
4 1108573 220 93686 218 1099707 220.02 0 1099707 298330850 2765 450 3215 501 1986012 1102922 300316862 22084
5 1618928 390 15181 198 1603747 3%1.82 0 1603747 774787708 434¢ 803 5249 474 3067736 1608996 777855445 392.09
6 2038194 270 9855 238 2028339 270.16 6053 2022286 673626911 3058 1] 3058 456 1719354 2025344 675346265 270.44
7 533791 300 417 300 533374 300.00 11328 522046 193104815 17 0 17 448 9349 522063 193114164 300.00
8 395583 260 229 261 395354 260.00 11309 384045 123116872 229 0 229 439 123955 384274 123240827 260.11
] 293216 300 2446 295 290770 30004 4059 286711 106069268 1483 0 1463 435 784687 288174 106853955 300.73

10 116053 500 27 491 115782 500.02 6032 109750 67663728 e 0 271 4486 149028 110021 67812753 499 .89
11 96426 414 310 406 86116 414.03 4104 82012 48971557 77 o 77 449 42628 92089 47014185 414 06
12 186526 as7 842 363 185584 387.12 2502 183082 87388921 216 0 216 446 118782 183298 87507703 387.19

1980 1 446162 267 4628 257 441534 267.10 0 441534 145414913 326 1780 2108 440 1142547 443640 146557460 26793
2 367735 23 1578 261 366157 230.87 2055 364102 103646581 510 o] 510 436 274170 364612 103920751 231.16
3 161375 332 883 326 160492 332.03 3989 156503 64071812 406 0 406 434 217260 156909 64289072 332.30
4 321025 234 649 238 32037¢ 233.99 8879 311497 89870625 649 0 649 428 342493 312146 80213118 234 40
5 954327 175 4393 201 949934 174.88 10050 939884 202664129 4346 0 4346 409 2191675 944230 204855804 17596
6 239940 249 234 250 238706 249.00 12630 22707¢ 69715919 234 0 234 407 117428 227310 69833347 249.16
7 98519 473 54 471 98465 473.00 5630 92835 54142333 17 0 17 425 8908 92852 54151241 47299
8 68390 550 42 300 68348 550.15 0 68348 46363143 42 0 42 441 22838 68390 46385980 550.09
9 £9991 610 53 608 69938 810.00 8170 61768 48457681 53 o} 53 458 29930 61821 46487611 609.87

10 53159 475 295 467 52864 475.04 6180 46704 27355936 295 [¢] 285 467 169864 46999 27525800 474 99
11 51977 686 185 663 51792 686.08 2080 48812 41291989 77 0 77 475 45097 48889 41337086 685.75
12 79349 689 211 675 79138 689.04 5800 73338 62306720 211 0 211 489 127220 73549 62433940 688.46

1981 1 07884 820 408 794 87486 820.11 7780 89706 90710184 326 0 326 510 204999 90032 80915183 818.89

2 106354 841 267 807 106087 841.09 3920 102167 105953157 267 0 267 521 171519 102434 106124676 840.25

{brt94 138 hma allen_ck]richmon2 wq2
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Table i-1: Impact of Allens Creek Reservoir on Instream Flows and Downstream Water Quality in the Brazos River
70,000 Acre-Feet per Year Demand, 1,600 cfs Max Pumping from the Brazos

TDS with TTP Bypass and Instream Flow Criteria

Flows @ Richmond Allens Ck Allens Ck Brazos Brazos Make- Richmond  Quality in Ailens Ck  Allens Ck  Total ACR CL/TDS Modeled Combined Combined
Richmond  Quality Naturai Quality River River Up - makeup (Richmond D/s Spills Rels & Quality in Richmond Modeled Modeled
Concent- Inflows Concent- Flows Concent- Flows -NatARC - makeup Rels. Spills Concent- Rels & Flows CL/TDS in Quality
ration ration ration - Nat ACR ration Spills Brazos
(Ac-Ft) (Mg/L) (Ac-Ft) {Mg/L) (Ac-Ft) {Ma/L) (Ac-Ft) (Ac-Ft) (Kg) (Ac-Ft) {Ac-Ft) {Ac-Ft) {(Mg/L) {Kg) (Ac-Ft) (Kg) (Mg/L)

m (2) 3} 4) ®) (6) (6] {8)= ©)= {10) {11) (12) = (13 (14)= (15)= (16)= (17)=
n-& [(1)*(2)- M-63)-(M 6)*(8) (10)+011} (12)*(13)  ®+(12)  (9+(14)  (16)/{15)

(31 /s)

3 120434 571 299 564 120135 571.02 10690 109445 770568337 299 o 299 528 194656 109744 77250993 570.90
4 91624 500 1174 375 90450 501.62 700 89750 55510417 1174 0 1174 531 768645 90924 56279062 502.00
5 2137589 341 25286 324 211233 341.20 5540 205693 86535798 2526 0 2526 522 162579¢% 208219 88161597  343.40
8 1751186 247 7364 244 1743822 247.01 30433 1713389 521841097 3058 0 3058 454 1711813 1716447 523552911 247.38
7 706691 324 625 323 706066 324.00 12523 693543 277065637 17 0 17 450 9432 693560 277075070  324.00
8 134083 552 152 549 133931 552.00 11557 122374 83290216 152 0 152 466 87336 122526 83377552 551.90
-] 251405 374 242 a7 251163 374.00 6692 244471 112736717 242 0 242 469 139943 244713 112876660 37410
10 874492 650 289 626 874203 650.01 3887 870316 697523272 289 0 289 475 169260 870605 697692532 649.95
1" 912456 586 8962 223 903494 589.60 0 903494 656819951 77 5290 5367 466 3083760 908861 659903711 588.87
12 145111 657 380 627 144731 657.08 4137 140594 113906183 216 0 216 475 126506 140810 114032688 656 80
1982 1 118631 621 372 591 118259 621.09 3549 114710 87845991 326 0 326 480 192940 115036 88038931 620.69
P] 110380 681 457 598 109923 681.35 1650 108273 90959982 457 0 457 481 271034 108730 91231016 680.50
3 168309 477 464 464 168845 477.04 5716 163129 95950039 406 0 406 483 241789 163535 96191828  477.05
4 319259 244 1089 251 318170 243.98 7394 310776 93488400 10889 0 1089 471 632429 311865 94120830 24477
5 1219457 322 8274 267 1211183 322.38 5757 1205426 479143897 4346 0 4346 454 2432813 1209772 481576710  322.85
6 842400 621 208 616 842192 621.00 13840 828352 634264589 208 0 208 479 122846 B28560 634387435 62097
7 786882 623 145 620 786737 623.00 15230 771507 592640572 17 0 17 508 10648 771524 592651220  623.00
8 108651 585 43 584 108608 585.00 9740 98868 71314031 43 0 43 528 27994 98911 71342025 584 98
g 61254 584 23 583 61231 584.00 7330 53901 38812626 23 o 23 545 15456 53924 38828081 583.98
10 65185 962 53 958 65132 962.00 8430 56702 67257078 53 Q 53 575 37576 56755 67294654 961.64
" 138288 640 529 588 137759 640.20 2903 134856 106450769 77 0 77 575 54591 134933 106505360 640.16
12 195768 485 1113 432 194655 485.30 2744 191911 114835448 216 0 218 573 152606 192127 114988052  485.40
1983 1 234347 580 1160 483 233187 58048 2183 231004 165337639 326 0 326 570 229116 231330 165566755 58047
2 642287 382 3602 265 638685 382.66 0 638685 301344095 510 712 1222 562 846780 639907 302190875 383.00
3 706710 333 9452 221 697258 334.52 Q 697258 287591748 406 4580 4986 547 3362813 702244 290954561 33603
4 306763 496 652 483 306111 486.03 9457 296654 181434222 652 0 652 553 444566 297306 181878787  496.15
5 805051 302 7671 266 797380 302.35 7267 790113 294548615 4346 0 4346 530 2840068 794459 297388682 303.59
6 378874 436 239 434 379635 436.00 12767 366868 197224404 239 0 239 528 155595 367107 197379999 436.06
7 110459 726 154 720 110305 726.01 10430 98875 85404937 17 0 17 550 11529 99892 89416465 72598
8 226175 582 497 572 225678 582.02 13128 212550 152532927 497 0 497 559 342556 213047 152875483 58197
9 143383 455 185 450 143198 455.01 5702 137496 77138414 185 0 185 560 127739 137681 77266152 45515
10 50011 357 130 3355 49881 357.01 3950 45931 20218249 130 0 130 561 89923 46061 20308171 357.58
1" 53629 335 206 333 53423 335.01 4590 48833 20171179 77 0 77 557 52882 48910 20224061 335.36
12 111699 273 935 279 110764 272,95 3137 107627 36221496 216 0 216 550 146480 107843 36367976  273.50
1884 1 64623 433 443 300 64180 433.92 0 84180 34337643 326 0 326 5§50 221077 64506 34558720 43450
2 63336 349 559 300 62777 349 44 o] 82777 27047783 510 0 510 552 347114 63287 27394898  351.07
3 183901 275 1232 278 182669 27498 10931 171738 58227778 406 0 406 533 266819 172144 58494597 27559
4 76155 359 246 300 75909 359.19 0 75909 33618787 248 ] 2486 546 165612 76155 33784399 359.79
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Table |-1:

TDS with TTP Bypass and Instream Flow Criteria

Impact of Allens Creek Reservoir on Instream Flows and Downstream Water Quality in the Brazos River

Flows @ Richmond Allens Ck Aliens Ck

Richmond

{Ac-Ft)
(1)

] 123124
6 92866
7 80267
8 74089
9 44569
10 643575
1 447749
12 518360
555649
485810
3 774168
4 344330
5 466135
6 262492
7 111118
8 63108
9 62456
10 199215
11 5923616
12 1127373
1 276363
2 826247
3 213263
4 113065
s 662064
6 11738486
7 376686
8 176664
9 328879
10 582763
510069
1256389
821395
574810
1233718
543074
307041
2553718

Y
-

1987

iy
DU B WA -

[brtg4138.hma allen_ck]richmon2. wq2

Quality
Concent-
ration
(Mg/L}
{2)

508
384
455
565
615
156
153
194
265
326
210
453
588
649
640
889
911
are
228
207
417
248
445
561
264
321
441
495
587
711
517
260
375
494
514
733
622
433

Natural
Inflows

(Ac-Ft)
()

1144
195
52
49
25
860
20
1467
2398
4721
3371
863
490
238
203
25
38
302
6058
1406
582
1142
549
267
1281
9615
113
63
641
670
1695
8065
1538
3013
2001
287

15392

Quality
Concent-
ratich
(Mg/L)
4}

453
300
300
300
609
158
155

234

280
231

251

438
576
640
634
300
905
378
242
234
402
262
433
385
266
255
440
494

558
651

384

229
345
274

445

721

449
267

Brazos
River
Flows

(Ac-Ft)
{5)
1)-3)

121980
92671
80215
74040
44544

642715

447548

516893

553251

481189

770797

343467

465645

262254

110915
63083
62418

198913

587558

1125987

275781

824105

212714

112798

860783

1164231

376573

176601

328238

582093

508374

1248324
819857
571797

1231717
542777
304404

2538326

Brazos
River

Concent-

ration
Mg/L)
(6)

[()*(2)-
(3)*{4))/(5)

508.52
384.18
455.10
565.18
615.00
156.00
153.00
193.89
264.93
326.74
209.82
453.04
588.01

649.01

640.01

889.23
911.00
379.00
227.86
206.97
417.03
247.98
445.03
561.42
264.00
32155
441.00
485.00
587.06
711.07
517.44
260.20
375.06
495.16
514.11

733.01

623.50
434.01

Make-
Up
Flows

(Ac-Ft)

o}

3170
o]
0
0
1230
52850
16525
2380
1605
0
1831
8054
11335
8970
10460
0
3930
29418
0
3358
3834
3069
5873
130
18511
5220
15922
11722
5702
3887
1069
0
2300
0
4273
10189
2500
6625

Richmond
- makeup
- Nat ARC

{Ac-Ft)
(&)=
M-03)-(7)

118810
92671
80215
74040
43314

589865

431023

514503

551648

481189

768966

335413

454310

253284

100455
63083
58468

169495

587558

1122608

271947

821036

206741

112668

642272

1159011

360651

164879

322536

578206

507305

1248324
817557
571797

1227444
532578
301004

2531701

Quality in
(Richmond
- makeup
- Nat ACR
(Kg)
(9)=
(6)*(8)

74493871
43897320
45011756
51595606
32844969
113457407
81311581
122898129
180203350
193854343
198938357
187360183
329383641
202684713
76272410
68165766
65675204
79206517
165072082
286477695
1398351586
251040032
113443580
77991795
209064173
459507382
196105197
100631497
233464725
506941042
323664529
400495978
378074649
349100003
778077013
481342450
232095903
13547894968

Allens Ck  Allens Ck

Dss
Rels.

(Ac-FY)
(10)

1144
195
52
49

77
216
326
510
406
863
490
238

17

25

38
302

77
2186
326
510
406
267

1281
3058

17

63
641
670

77
216
328
510
4086
297

2637
3058

Spills

{Ac-Ft)
(11}

o000 O0CO0O0CO

675

-
3 .
CO00DO0ODO0OO0OCOOCROOODOOOCOO

o
[%]
L]
o w

288

(== I = =]

Total
Rels &
Spills

{Ac-Ft)
(12) =

(10)+{11)

1144
185
52
49

77
216
326

1185
406
863
490
238

17

25

38
302

2051
216
326
510
406
267

1281

3058

17

63

670
77
5579
326
798
406
297
2637
3058

ACRH
Quality

Concent-

ration
(Ma/L)
(13

551

564
581
602
622
432
403
399
398
395
392
399
419
440
465
484
509
487
482
478
479
476
480
486
460
443
458
470
478
486
483
471

469
463
468
498
498
487

CLAADS
in
Rels &
Spills
(Kg)
(14)=
(12)*(13)

777214
135605
37251
36371
0

0

38261
1062635
159979
577136
196234
424568
253147
129120
9747
14919
23843
181342
1218922
127305
192538
299323
240287
159997
726558
1670338
9600
36509
377789
401489
45857
3239965
188518
455561
234280
182368
1619208
1760830

08/13/96 HMA - BRT94138-00E0D
70,000 Acre-Feet per Year Demand, 1,600 cts Max Pumping from the Brazos

Modeled
Richmond
Flows

{Ac-F)
(1%5)=
8+(12)

119954
92866
80267
74089
43314

589865

431100

514719

551972

482374

769372

336276

454800

253522

100472
63108
58306

169797

589609

1122824

272273

821546

207147

112935

643553

1162068

360668

164942

323177

578876

507382

1253903
817883
572595

1227850
532875
304541

2534758

Combined Combined

Modeled
CL/TDS in
Brazos
(Kg)
(18)=
(9)+{14}

75271085
44032926
45049008
51631977
32844969
113457407
81349842
123104394
180363329
194431479
199134591
187784750
329636788
202813833
79282157
69180686
65699053
79387860
166281004
286605000
140027694
251339356
113683868
78151791
20979G730
461177720
196114797
100668006
233842514
507342532
323710386
403735942
378263167
349555564
778311293
481524818
233715111
1356550326

Modeled
Quality

(Mg/L)
a7)=
(16)/(15)

508.92
384.55
455.18
565.20
615.00
156.00
153.04
19387
265.01
32690
20992
452.90
587.83
648.81
639.98
889.07
910.74
37819
228.74
207.02
417.11
248.12
44510
561.24
264.39
321.86
441.00
494 98
586.84
710.81
517.44
261.14
375.09
495.11
514.10
73288
§22.41
434.05
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Table I-1: Impact of Allens Creak Reservoir on Instream Flows and Downstream Water Quality in the Brazos River
70,000 Acre-Feet per Year Demand, 1,600 cfs Max Pumping from the Brazos

TODS with TTP Bypass and Instream Flow Criteria

Fiows @ Richmond Allens Ck Allens Ck Brazos Brazos Make- Richmond Quality in Allens Ck Allens Ck Total ACRH CL/TDS Modeled Combined Combined

Richmond  Quality Natural Quality River River Up -makeup (Richmond D/s Spills Rels & Quality in Richmond Modeled Modeled
Concent- Inflows  Concent- Flows Concent- Flows -NatARC -makeup Rels. Spills Concent- Rels & Flows CL/TDS in Quality
ration ration ration - Nat ACR ration Spills Brazos
{Ac-Ft) (Ma/L) {Ac-Ft) (Mg/L) (Ac-Ft) (Ma/t) (Ac-Ft) {Ac-Ft) (Kg) {Ac-Ft) (Ac-Fi) {Ac-Ft) (Ma/L) (Kg} (Ac-Ft) {Kg) {Mg/L)
(1) 2) 3 @) (5) (6) 7 8)= 9)= (10) {11) (12) = (13) (14)= (15)= (16)= (17)=
(1)-(3) [{(1)*{2)- (1)-(3)-(7) (6)*(8) (10)+(11) (12)*(13) (8)+(12) (9)+(14)  (16)/(135)
@)*(4))/(5)
7 952899 404 344 a01 952555 404.00 12888 939669 488080454 17 ) 17 469 9831 939686 468090284 404 .00
8 340383 391 104 390 340279 391.00 13124 327155 157722530 104 0 104 476 61038 327259 157783569 391.03
9 130314 575 305 560 129919 575.05 6775 123144 87312942 395 0 395 488 237673 123539 87550615 574.77
10 80898 552 91 549 80807 552.00 6775 74032 50387672 91 [+] g1 503 56438 74123 50444110 551.94
i1 133880 446 563 420 133317 44811 2614 130703 71893627 17 ¢] 77 501 47565 130780 71941193 446.14
12 222347 425 1227 78 221120 42526 2052 219068 114867555 216 0 216 497 132365 219284 114999920 42533
1988 1 212112 463 491 445 211821 463.04 3925 207696 118579980 326 0 326 499 200577 208022 118780557 463.10
126188 559 476 529 125712 559.11 3618 1220094 84170024 478 0 476 503 295215 122570 84465238 558.90
3 231471 333 4156 276 227315 334.04 963 226352 93228492 408 0 406 497 248797 226758 93477289 334 .33
4 112322 398 404 300 111918 398.35 ] 111918 54970785 404 0 404 502 250062 112322 55220847 398.73
5 74166 497 2606 286 71560 504.68 0 71560 44530024 2608 0 2606 509 1635518 74166 46165542  504.84
6 164231 314 540 312 163691 314.01 3160 1605 62152809 540 o} 540 515 342897 161071 62495706 314.68
7 112701 484 113 482 112588 484.00 11000 101588 80625125 17 0 17 525 11005 101605 60636130  484.01
8 77687 441 43 300 77644 441.08 0 77644 42226634 43 0 43 546 28948 77687 42255582 441.14
9 ar267 430 17 300 37250 430.06 0 37250 19752302 17 0 17 566 11864 37267 19764166 43012
10 29034 586 25 300 29009 586.25 0 29009 20968921 25 0 25 588 18125 29034 20987046  586.25
1 21790 563 42 300 21748 563.51 0 21748 15110625 42 0 42 605 31331 21790 15141955  563.59
12 66296 709 75 697 66221 709.01 2400 63821 55793196 0 [} 0 611 0 63821 55793196 709.01
1989 1 116818 a03 1953 303 114865 303.00 16090 98775 36902241 0 0 0 545 0 98775 36902241 303.00
2 187482 241 363 242 187119 241.00 33340 153779 45695523 363 4] 363 485 208124 154142 45903648 241.53
3 164618 286 1554 288 163064 285.98 8610 154454 54462720 406 0 4086 453 226771 154860 54683491 286.42
4 272687 269 299 269 272388 269.00 24250 248138 82301667 299 0 299 427 157421 248437 82459088 26919
S 935762 408 664 401 935078 408.01 10345 924733 465205720 684 [} 684 429 361807 925417 485567527 408 .02
6 1417189 501 249 497 1416940 501.00 11612 1405328 863118699 249 0 249 437 134166 1405577 866252866 50099
7 359722 426 124 425 359598 426.00 13519 346079 181780911 17 0 17 444 9307 346096 181790217 426.00
8 287802 309 1517 308 286285 309.01 11007 275278 104881891 885 0 885 441 481221 276163 105363112 30943
9 76215 556 120 552 75095 556.01 7930 68165 46730910 120 0 120 458 67766 68285 46798675  555.83
10 66724 571 76 567 66648 571.00 5620 61028 42966679 76 0 78 470 44043 61104 43010722 570.88
1" 54811 574 116 549 54695 574.05 1160 53535 37892468 7 0 77 475 45097 53612 A7937565 573 91
12 83759 584 104 580 63655 584.01 7270 56385 40601714 104 0 104 484 62064 56489 40663778  583.82
50-yr Avg: 428766 466.66 2571 363.69 426195 467.88 5839 420356 186370802 648 715 1363 441.73 6668317 421718 187039119 467 .46
1/54-2/57
Average; 116236 708.26 575 284 .50 115660 709.50 4334 111327 93116654 275 o] 275 572.26 146600 111601 93263253 708.97

[brt94138 hma.allen_ckjrichmon2.wq2
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Table 1-2;

Impact of Aliens Creek Reservoir on Instream Flows and Downstream Water Quality in the Brazos River

Chloride with TTP Bypass and Instream Flow Criteria

Flows @ Richmond Allens Ck Allens C

Richmond

{Ac-Ft)
(1}

43750
130100
42590
192200
306300
641900
1307000
244500
107400
86170
1406000
3251000
1187504
1356713
1587173
1053937
2507106
2089387
1041024
274730
303530
786089
664859
158340
147094
102862
89286
2081235
1953520
1287470
333719
96714
819828
726307
410261
246486
351253
167762

Quality
Concent-
ration
Mail)
{2

139
108
140
101
89
70
52
95
118
147
67
46
54
51
47
57
35
39
57
92
89
141
157
98
162
154
163
60
51
69
82
125
52
130
100
80
95
208

Natural
Inflows

(Ac-Ft}
3

597

328
2168
9031

32496
12

45
129
13315
20866
36838
3925
10003
4326
9546
15001
24488
199
33

178
1363

221

136

137

124
8314

377

306

516

13

496

67

451

497
1562

181

Quality
Concent-
ration
{Mg/L}
(4)

60
103
60
100
82
44
18
60
60
148
27
23
40
a9
" 30
47
32
28
21
81
89
133
122
96
159
60
60
45
51
69
81
60
52
129
95
86
72
201

Brazos
River
Flows

(Ac-Ft)
(5}
-

43744
149503
42586
191872
304132
632869
1274504
244488
107355
66041
1392685
3230134
1183666
1352788
1577170
1049611
2497560
2074386
1016536
274531
303497
785911
663496
158119
146958
102825
89172
2072921
1953142
1287164
333203
96701
819332
726240
409810
245989
349691
167581

Brazos
River

Concent-

ration
(Ma/L)
(6)

[(1)*(2)-
(3)*(4})/(5)

139.01
108.02
140.01
101.60
89.05
70.37
52.87
95.00
116.02
147.00
67.38
46.15
54.05
51.03
47.11
57.04
35.01
39.09
57.87
92.00
89.00
141.00
157.07
98.00
162.00
154.13
163.14
80.06
51.00
69.00
82.00
125.01
52.00
130.00
100.01
90.01
85.10
208.01

Make-
Up
Flows

(Ac-Ft)
)

0
5641

12847

10510
43189

10750

oo ocoo

3523
3907

12209
3804
1742
2804
4049
4172

0
0
7454

10840

12190
9249

[¢]

16262
5207
3551
3195
1451
3701

Richmond
- makeup
- Nat ARC

(Ac-Ft)
8)=
(1}-(3}-(7}

43744
143862
42586
179025
2936822
628550
1274504
244488
107355
55291
1392685
3230134
1183666
1352788
1577170
1046088
2493653
2074386
1016536
262232
299693
784169
660692
154070
142786
102825
89172
2065467
1942303
1274974
323954
96701
803070
721033
406259
242794
348240
163880

Quality in
(Richmond
- makeup
- Nat ACR
(Kg}
(9=
(6}*(8)

7497737
19160781
7351590
22294898
32239263
54537691
83078396
28638620
15357878
10021682
115707796
183798479
78877101
85125442
91608252
73573271
107648851
99591451
72530140
29746784
32887411
136331885
127955990
18617425
28521421
19540495
17937447
152956463
122137840
108470963
32754312
14905084
51489636
115574462
50094491
26045270
40835205
42030848

Allens Ck  Allens Ck
D/s Spills
Rels.

{Ac-Ft)
(10)

(Ac-Ft)
(i

510

2168
3058
17 19348
12 o]
45 . 0
129 0
77 350
216 18989
326 165
510 1117
406 6699
2765 0
4346 0
3058 1981
17 12660
189
a3
178
77
216
136
137
124
2765
377
308
17
13
496
67
77
216
326
181

0
0
0
328 0
0
0

CO0OO0O0CO0CO0OCOOCDOO0DOOCO0O0OCOO

Total
Rels &
Spills

(Ac-F1)
(12) =

(10)+{11)

510

328
2168
3058

19365
12

45
129
427
18205

491
1627
7105
2765
4346
5039

12677

199

33
178
77

216

136

137

124
2765

ar?

308

17
13
498
67
77

216

326

181

ACRH
Quality
Concent-
ration
(Mg/L)
{13)

120
119
129
119
17
110
98
101
104
108
98
91
90
88
85
82
77
72
66
70
70
70
73
74
77
77
77
73
72
73
73
73
72
75
76
76
7€
80

CL/DS
in
Reis &
Spills
(Kg)
(14)=
{12)*(13)

888
74831
597
48126
312758
414757
2339950
1494
5770
17178
51596
2154859
54486
176536
744640
279558
412614
447342
1031629
17178
2848
15383
8931
19708
12912
13007
11773
248875
33469
27543
1530
1170
44033
6196
7216
20241
30549
17854

08/13/96 HMA - BRT941238-00E0

Modeled
Richmond
Flows

{Ac-Ft)
(15)=
(8)+(12}

43750
144372
42590
179333
295790
631608
1293869
244500
107400
55420
1393112
3249339
1184157
1354415
1584275
1048853
2497999
2079425
1029213
262431
299726
784347
660769
154286
142922
102962
89296
2068232
1942680
1275280
323971
96714
803566
721100
406336
243010
348566
164061

70,000 Acre-Feet per Year Demand, 1,600 ¢fs Max Pumping from the Brazos

Combined Combined

Modeled
CL/TDS in
Brazos
(Kg)
(16)=
9)+{14)

7498625
19235612
7352187
22343024
32552021
54952447
85418346
28640114
15363649
10038860
115759392
185953338
78931587
85301978
92352891
73852829
108061464
100438793
73561768
29763959
32890259
136347248
127962920
18637134
28534333
19553502
17949220
153205338
122171308
108498506
32755842
14906254
51533669
115580657
50101707
26965510
40885754
42048702

Modeled
Quality

(MgiL)
7=
{16)/(15)

139 01
108.06
140.01
101.03
89.25
70.56
53.54
95.00
116.02
14691
67.39
46.41
54.06
51.08
47.28
57.11
35.08
39.17
57.97
91.98
89.00
140.99
157.06
97.97
161.92
154.02
163.02
60.08
51.00
69.00
8200
125.00
52.01
129.99
100.00
90.00
95.08
207.87
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Table |-2:
Chloride with TTP Bypass and Instream Flow Criteria

{Ac-FY)
n

266182
317335
222962
226185
151942
107002
61509
89097
56194
91458
677831
955001
1132165
338241
2803675
1029461
134953
66547
252159
83534
335831
791424
1326981
927471
1284515
2493222
757824
561580
433944
445587
362558
478949
131921
490572
695365
875186
1312383
511239

impact of Allens Creek Reservoir on Instream Flows and Downstream Water Quality in the Brazos River

Quality
Concent-
ration
(Mg/L)
2)

193
126
184
58
125
204
237
74
128
86
62
39
44
51
21
23
78
127
108
189
103
34
57
43
48
51
62
58
94
54
56
65
a6
83
65
63
30
52

Natural
Inflows

{Ac-Ft)
(3)

1369
257
1058
805
15

111
112

113
6453
5991
5161

500
5876

647

97

394

1677
2
82568
10465
12861
3549
1945
10441

933
3397

297
6714
1293
3773

253

8N
5845
4928

13612
1276

Flows @ Richmond Allens Ck Allens C
Richmond

Quality
Concent-
ration
{Mg/L)

@)

152
124
159
58
125
204
60
74
128
85
35
35
a7
52
28
25
60
60
105
189
32
30
28
40
48
29
61
54
23
38
55
48
85
75
36
37
27
52

Brazos Brazos
River River
Flows Concent-

ration

(Ac-Ft) (Mg/L)

6] (6)
(1)-(3) [{1)*(@)-
(3)*(4))/(5)
264813 193.21
317078 126.00
221904 184.12
225590 58.00
151927 125.00
107001 204.00
61398 237.32
88985 74.00
56186 128.00
91345 86.00
671378 62.26
949010 39.03
1127004 44.03
337741 51.00
2797799 20.98
1028814 23.00
134858 78.01
66153 127.40
250482 108.02
83532 189.00

327575 104.79
780959 34.05

1314120 57.28
923922 43.01

1282570 48.00

2482781 51.09
756891 62.00

558183 58.02
433647 94.00
438873 54.24
361265 56.00
475176 65.13
131668 86.00
4897861 83.01
689520 65.25
870258 63.15

1298771 30.03

509963 52.00

Make-
Up
Flows

(Ac-Fi)
{7)

3338
8632
4530
13060
8450
6750
0
18450
5630
5706

Richmond
- makeup
- Nat ARC

(Ac-Ft)
(8)=
(1)-03)-(7)

261475
308446
217374
212530
143477
100251
61398
70535
50536
85639
671378
949010
1127004
329604
2792697
1015057
134858
66153
219599
77335
327575
780959
1314120
923922
1280469
2482781
745969
548580
420714
437436
354160
473630
126929
487953
689520
870258
1298771
502651

Quality in
(Richmond
- makeup
- Nat ACR
(Ka)
9=
€)*(8)

62291279
47920170
49348021
15198870
22113383
25216335
17966010
6435754
7975794
9081119
51538989
45664591
61186766
20725887
72253448
28784427
12971986
10391513
29248120
18021916
42324452
32790977
92817538
48998548
75783277
156407940
57027480
39104528
48761949
29257384
24455603
38037905
13459598
49944592
55470580
67758753
48091890
32027972

Allens Ck  Allens Ck

D/s
Rels.

{Ac-Ft)
{to)

406
257
1058
605
15

111
112

13
326
510
406
500
4346
647
17
394
1463

77
216
326
510
406

2765
932
3058

17

as5
1293
1679

77
216
326
5t0
406

1276

Spills

(Ac-Ft)
{1

CO00CQCOO0Q 0o

3327
1542
9731

0

Total
Rels &
Spills

(Ac-F1)
(12) =
(10} +(11)

406
257
1058
605
15

11
112

13
6571
31908
2758

500
4346

647

17

394

1463

6642
8639
10092
1169
406
4285
933
3058
17
885
1293
1679
77
216
3653
2052
10137
1276

ACR
Quality

Concent-

ration
{Mg/L)
(13)

82
86
89
as
280
98
99
98
a8
97
94
92
a9
88
82
78
81
82
68
94
91
87
84
83
81
78
77
76
79
73
76
75
76
76
74
73
70
69

CL/TDS
in
Rels &
Spills
(Kg)
(14)=
(12)*(13)

41049
27252
116102
65645
1665
121
13549
13533
a67
13515
761592
362768
302655
54252
438407
62225
1698
39836
158741
232
745252
926714
1045249
119634
40548
412106
88580
286559
1656
81840
121164
155266
7216
20241
333307
184698
874924
108558
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Modeled
Richmond
Flows

(Ac-Ft)
(135)=
8)+(12)

261881
308703
218432
213135
143492
100252
61509
70647
50544
85752
677949
952208
1129762
330104
2797043
1015704
134875
66547
221062
77337
334217
789598
1324212
925091
1280875
2487066
746902
549638
420731
438321
355453
475309
127006
488169
693173
872310
1308908
503827

70,000 Acre-Feet per Year Demand, 1,600 cfs Max Pumping from the Brazos

Combkined Combined

Modeted
CL/TDS in
Brazos
(Kg)
(16)=
(9) +{14)

62332328
47947422
49464123
15264515
22115057
25216455
17979559
6449268
7976760
9094634
52300581
46027360
61489420
20780139
72692855
28846652
12973684
10431349
29406861
18022148
430698705
33717691
93862787
49118183
75823826
156820046
57116060
39391087
48763605
29335224
24576767
38193170
13466814
49964833
55803887
67943451
48966815
32336530

Modeled
Quality

(Mg/L)
(tn=
(16)/(15}

193 04
125.97
183.66
58.09
125.00
204.00
237.07
7404
128.00
86.02
62.57
39.20
44.14
51.05
21.08
23.03
78.01
127.13
107.89
189.00
104 .52
3463
5749
43.06
48 0t
51.14
62.02
5812
94 00
54 29
56.08
65.17
86.00
83.01
6529
8317
3034
5204
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Tabie 1-2;  Impact of Allens Creek Reservoir on Instream Flows ..i! Nownstream Water Quality in the Brazos River
70,000 Acre-Feet per Year Demand, 1,600 ¢fs Max Pumping from the Brazos

Chloride with TTP Bypass and instream Flow Criteria

Flows @ Richmond “Ailens Ck Ailens C Brazos Brazos Make-  Richmond  Quality in Allens Ck Allens Ck  Total ACR CL/TDS Modeled Combined Combined
Richmond  Quality Natural  Guality River River up -makeup (Richmond D/s Spills Rels & Quality in Richmond Modeled Modeled
Concent- Inflows Concent- Flows Concent- Flows -NatARC - makeup Rels. Spills Concent- Rels & Flows CUTDS in Quality
ratien ration ration - Nat ACR ration Spills Brazos

(Ac-Ft) (Mg/L) (Ac-Ft} (Mg/L) (Ac-F1) (Mg/L} {Ac-Ft) (Ac-Ft} (Kg) {Ac-Ft) {Ac-Ft) {Ac-Ft) {Mg/L) (Kg) {Ac-F1) {Kg) (Mg/L)

" 2) @) (@) ) (6) M @)= 0)= (10) (tm  g2= (13 (14)= (15)= (16)= (1=

(1-@3) 1(1)*2)- {1)-3)-(7) (6)*(8} (10)+(11) 12*(13) &+ (12) (@) +(14)  (16)/(15)

(2)*(4)1/(5)

5 1601434 29 4121 33 1597313 28.99 7457 1589856 56828251 4121 0 4121 66 335359 1593977 57163610 29.09
6 844879 36 2239 38 842640 35.98 10870 831770 36915157 2239 0 2239 63 173923 834009 37089080 36.07
7 213521 89 70 89 213451 89.00 13325 200128 21961227 17 0 17 67 1404 200143 21962631 89.00
8 69687 244 0 0 69687 244.00 0 69687 20965473 0 0 0 68 0 69687 20965473 244 .00
9 175259 175 515 60 174744 175.34 0 174744 37778411 515 0 515 68 43180 175259 37821591 175.02
10 318149 267 664 260 317485 267.01 19324 298161 98163263 664 0 664 a5 77778 298825 98241041 266.63
" 1044515 70 9568 30 1034947 70.37 0 10349847 89798169 77 9444 8521 91 1068285 1044468 90866454 70.56
12 565844 93 1332 79 564512 93.03 2690 561822 64446450 216 0 216 a1 24236 562038 64470686 93.03
1947 1 1026624 59 9388 31 1017238 59.28 0 1017236 74324979 3268 7365 7691 87 825021 1024927 75150000 59.47
2 323702 107 150 105 323552 107.00 3948 318604 42166041 150 ] 150 89 16461 319754 42182501 106.99
3 812449 58 1512 55 810937 58.01 2699 808238 57805907 406 0 406 87 43552 808644 57849459 5802
4 433448 72 128 72 433320 72.00 7642 425678 37789990 128 0 128 a7 13731 4258086 37803721 72.00
5 853884 130 5968 86 847916 130.31 8742 841174 135152882 4346 0 4348 87 466200 845520 135619182 130.09
6 357659 235 226 232 357433 235.00 13262 34411 99726073 226 0 226 101 28144 344397 99754218 234 91
7 101792 216 300 60 101483 216.47 0 101483 27087200 309 0 309 104 39624 101792 27126824 216.13
8 363864 60 2313 58 361551 60.01 19150 342401 25336228 885 0 885 28 106938 343286 25443166 60.11
] 143837 106 536 104 143301 106.01 11279 132022 17256229 536 0 536 101 66750 132558 17322979 105.99
10 57935 218 145 206 57780 218.03 1780 56010 15057231 145 4] 145 104 18584 56155 15075825 217.74
11 01755 153 579 145 91178 153.05 6517 84659 15976139 77 0 77 106 10064 84736 15986202 153.01
12 213937 88 5278 37 208659 89.28 ] 208659 22972233 216 2806 3122 103 396491 211781 23368723 89.49
1948 1 126119 122 984 74 119135 122.40 410 118725 17917383 326 0 326 103 41402 118051 17958765 122.34
2 257296 145 1478 106 255818 145.23 2125 253693 45426985 510 0 510 102 64141 254203 45491126 14514
3 350023 63 1083 81 348940 63.0t 4036 344904 26794438 408 0 406 101 50560 345310 26844998 63.05
4 185501 177 362 172 165138 177.01 7394 157745 34428558 362 0 362 105 46866 158107 34475425 176.85
5 282109 86 613 84 281498 86.00 7290 2742086 29077728 613 ] 813 104 78606 274819 28156335 86.04
8 123671 79 70 60 123601 79.01 0 123601 12041242 70 ¢} 70 107 9235 123871 12050478 79.03
7 184840 111 28 111 184812 111.00 7290 177522 24296193 17 [} 17 110 2306 177539 242984399 111.00
8 34965 348 19 60 34948 348.16 0 34946 15001516 - 19 0 19 13 2647 34965 15004184  348.03
9 68469 373 a5 60 68434 373.16 0 68434 31486920 35 0 35 118 5006 638469 31491926  373.03
10 39404 300 68 277 39336 300.04 650 38686 14311848 68 [4] &8 121 10145 38754 14321993 299.73
] 34425 241 407 60 34018 24317 0 34018 10199382 77 0 77 122 11583 34095 10210965  242.89
12 37137 264 15 60 37122 264.08 0 ariz2 12087429 15 0 15 123 2275 37137 12089704 264 03
1949 1 77587 143 846 56 76741 143.96 0 76741 13621648 846 0 848 120 125174 77587 13746822 143.70
2 241864 125 2003 108 238961 125.21 10950 228011 35200257 106 0 108 116 15161 228117 35215418 125.20
3 486089 41 2741 41 483348 41.00 45726 437622 22123105 408 0 408 o1 45554 438028 22168659 41.05
4 767781 39 7514 33 760267 39.08 417 759850 36594465 2765 0 2765 87 298604 762615 366891069 39.23
5 837738 32 438 33 837300 32.00 11417 825883 32585507 438 0 438 84 45365 826321 32630871 32.03
6 490631 237 102 236 490529 237.00 12602 477927 138660428 102 0 102 98 12325 478029 139672753 236.97
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Table I-2:

(Ac-Ft)

(1

215266
62083
72843

277666

216853

277249

285461

758003

181388

482340

4024486

662717

169349

209851

283187

149058
54065
52903
56340
66902
61218
74644
73858

248013
59304
51905
78365
48608
35070
37702
33376
54835
79170

334433

355652

212943
56162
36928

Quality
Concent-
ration
(Mg/L}
@)

182
292
346
159
109
92
73
38
64
42
55
59
17
323
148
285
251
235
267
308
224
75
186
62
228
495
360
274
314
216
243
153
114
44
28
21
58
272

Flows @ Richmond Allens Ck Allens C
Richmond Natural

Inflows

(Ac-Ft)

(3)

1358
725
1687
9764
90
8481
1924
4873
320
795
941
6864
692
113
615
165
12
32
81
40
1151
146
52
73
23
66
1336
178
84
114
25
801
159
10227
5058
600
295
80

Quality
Concent-
ration
(Mg/L)

“) (5}

Brazos
River
Flows

{Ac-Ft)

{(1)-0)

167 213908

58 61358
49 71156
94 267902
108 216763
32 268768
59 283537
36 753030
64 181068
44 481545
55 401505
47 655853
58 168657
60 209738
146 262572
282 1488923
250 54053
220 52871
60 56259
60 66862
53 60067
75 74498
€0 73806
60 247840
60 59281
60 51839
51 77029
266 48431
60 34986
60 37588
60 33351
56 54034
60 79011
41 324206
k]| 350594
22 212343
€0 55867
60 36836

Brazos
River

Concent-

ration

(Mg/L)

(6)

H1)*(2)-
(3Y*(4))/(5)

182.10
294.76
353.04
161.37
109.00
93.89
73.08
38.01
64.00
42.00
55.00
59.13
117.24
323.14
148.00
285.00
251.00
235.01
267.30
306.15
227.28
75.00
186.09
62.00
228.07
465.55
365.36
274.03
314.61
21847
243.14
154.44
114.11
44.09
27.96
21.00
57.99
27252

Make-
Up
Flows

(Ac-F1)
{7)

20720
0
0

Richmond
- makeup
- Nat ARC

(Ac-Ft)
8)=
(1}-(3)-(7}

203356
81358
71156

258230

210954

268768

282035

753030

175447

478131

391325

648707

168657

209738

236882

135014
52413
52521
56259
66862
60067
68638
73806

247940
59281
51839
77029
44081
34986
37588
33351
54034
79011

286066

341074

191623
55867
36836

Quality in
(Richmond
- makeup
- Nat ACR
(Kg)
9)=
(6)*(8}

45658184
22300267
30974211
51379501
28351693
31115391
25418724
35294731
13844874
24654982
26537705
47291941
24380968
83566690
432208543
47445148
16220947
15218810
18541755
25239032
16832705
6347299
16934599
18954201
16670076
31674555
34700645
14894011
13571557
10032665
9998234
10289260
11116531
16553032
11757037
4961027
3994545
12377436

Impact of Aliens Creek Reserveir on Instream Flows and Downstream Water Quaiity in the Brazos River
Chloride with TTP Bypass and Instream Flow Criteria

Allens Ck Allens Ck

D/s
Rels.

(Ac-F1)
(10)

17
725
1687
1679
77
216
326
510
320
795
941
3058
692
113
615
165
12
a2
81
40
406
146

4346
600
205

90

Spilis

(Ac-Ft)
an

<D
€
w
p

(5]
-3
OOOGQOOOQOQODOOOOOOQDOOOOOODOOSO o o0 Qo

Total
Rels &
Spilis

(Ac-Ft)
(12) =
(10)+{11)

17
725
1687
1679
77
7150
326
3913
320
795
941
3058
692
113
815
165
12
32
81
40
406
146
52
73
23
66
1336

84

106
3
54

4348
80c

295
90

ACR
Quality
Concent-
ration
(Mg/L)
{13)

104
108
107
103
105
101
100

a8

97

94

92

88

89

93
104
124
128
129
130
130
129
129
129
132
138
147
144
159
164
167
169
164
167

29

88

77

79

CL/TDS
in
Rels &
Spilis
(Kg)
(14)=
(12*(13)

2180
94758
222568
213231
9969
890411
40196
472823
38272
82142
106743
331805
75938
12858
78863
25227
1894
5080
12983
6412
64577
23222
8271
11881
3914
11963
237209
0
16988
Q
0
21434
6383
6592
471558
56965
28735
9321

08/13/96 HMA - BRT94138-00E0

Mcdeled
Richmond
Flows

(Ac-FY)
(15)=
(8)+(12)

203373
62083
72843

259909

211031

275918

282361

756943

175767

476926

392266

651765

169349

209851

237497

135179
52425
52553
56340
66902
60473
68784
73858

248013
598304
51905
78365
44081
35070
37588
33351
54140
79042

286120

345420

192223
56162
36926

70,000 Acre-Feet per Year Demand, 1,600 ¢fs Max Pumping from the Brazos

Combined Combined

Modeled Modeled
CL/TDS in Quality
Brazos
{Kg) (Mg/L)
(16)= (7=
(9)+(14) (16)/(15})
45660364 182.09
22395023 29256
31196779 347.34
51592732 160.99
28361662 109.00
32005802 94.08
25458520 73.13
35767554 38.32
13883146 64.06
24747124 42.08
26644448 55.09
47623747 59.26
24456906 11713
83579647 323.02
43307408 147.89
47470375 284.81
16222841 25097
15223900 234 .94
18554739 267.10
25245443 306.04
16897282 226.62
6370521 7511
16942870 186.05
18966082 62.02
16673990 228.03
31686518 495 11
34937854 361.59
14894011 274 03
13588543 314.25
10032665 216.47
9996234 243.14
10310695 154.46
11122914 114,13
15559624 4410
122285986 2871
5017981 2117
4023280 58.10
12386757 272.06
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Table 1-2: Impact of Allens Creek Reservoir on Instream Flows and Downstream Water Quality in the Brazos River
70,000 Acrae-Feet per Year Demand, 1,600 cfs Max Pumping from the Brazos

Chloride with TTP Bypass and Instream Flow Criteria

Flows @ Richmend Allens Ck Allens C  Brazos Brezos Make- Richmond Quality in  Allens Ck Allens Ck  Total ACRH CL/TDS  Modeled Combined Combined
Richmond  Quality Natural  Quality River River Up - makeup  (Richmond D/S Spills Rels & Quality in Richmond  Modeled Modeted
Concent- Inflows Concent- Flows Concent- Flows -NatARC - makeup Rels. Spills Concent- Rels & Fiows CL/TDS in Quality
ration . ration ration - Nat ACR ration Spills Brazos
{Ac-Ft) (Mg/L) {Ac-Ft) {Mg/L) (Ac-Ft) {Mg/L) {Ac-Ft) (Ac-Ft) Kg) {Ac-Ft) (Ac-Ft) (Ac-Ft) {Mg/L) (Kg) (Ac-Ft) {Kg) {Mg/L}

m () (3). @ {5) 6 7 8)= ®)= (10) (1) (12)=" (13) (14)= (15)= (16)= (17)=
(-3 [*2)- M-6)-(7 {6}*(8) (10)+(11) {12)*(13)  (B)y+(12)  (9)+{14)  (16)/(15)

By IG5)

9 36260 334 57 60 36203 33443 0 36203 14928449 57 0 57 88 6185 36260 14934634 334.04
10 12474 201 34 80 12440 201.39 0 12440 3088954 34 0 34 a5 3983 12474 3092936 201.10
11 24778 147 1392 51 23386 152.71 0 23386 4403504 1392 0 1392 92 157903 24778 4561407 149 30
12 229999 43 2343 43 227656 43.00 51850 175806 9321058 0 0 [¢] 67 0 175806 9321058 43.00

1953 1 275921 27 154 27 275767 27.00 43042 232725 7747648 154 4] 154 56 10633 232879 7758281 27.02

2 121488 45 925 48 120563 44.98 1800 1187623 6586195 510 0 510 55 34586 119273 6620780 45.02

3 245819 40 70 40 245749 40.00 5373 240376 11855344 70 0 70 55 4747 240446 11860091 40.00

4 75019 45 22 60 74997 45.00 0 74997 4160802 22 0 22 55 1482 75019 4162294 45.00

S 1648121 17 12377 24 16833744 16.95 6492 1627252 34002428 4346 0 4346 51 273280 1631598 34275717 17.04

6 113827 29 12 60 113815 29.00 0 113815 4069224 12 0 12 52 769 113827 4069994 29.00

7 61123 94 41 60 61084 94.02 Q 61084 7081477 41 Y 4 53 2679 61125 7084156 94 .00

8 45238 121 12267 28 36971 151.86 o 36971 6922459 12267 0 12267 51 771386 49238 7693845 126.73

9 115870 49 8670 48 107300 49.24 37203 70097 4256001 1463 0 1463 50 90194 71560 4346195 49.26
10 211987 34 150 35 211837 34.00 4712 207125 8682913 150 0 150 50 9248 207275 8692161 34 .01
" 199537 32 2274 40 197263 31.91 1728 195535 7692795 77 0 77 50 4747 195612 7697542 31.91
12 553051 25 7360 33 545691 24.89 4] 545691 167483286 218 4576 4792 49 289518 550483 17037844 25.10

1854 1 138486 53 1114 53 137372 53.00 2394 134978 8820677 326 0 326 50 20098 135304 8840775 52.99

2 53018 108 30 60 52988 108.03 0 52988 7057870 30 0 30 50 1850 53018 7059719 107.99

3 27388 116 0 0 27388 116.00 0 27388 3917251 0 o 0 51 o] 27388 3917251 116.00

4 49331 162 0 0 49331 162.00 0 49331 9853670 [ 4] 0 51 0 48331 8853670 162.00

5 435023 214 726 58 434297 214.26 0 434297 114734120 726 o] 726 52 46548 435023 114780668 213.99

6 171778 349 8 60 171772 349.01 o] 171772 73918550 3] 0 6 54 399 171778 73918949 349.00

7 53272 366 77 60 53195 366.44 0 53195 24034785 77 0 77 56 5317 53272 24040102 365.99

8 56943 331 94 60 56849 331.45 0 56849 23232794 94 0 94 59 6838 56943 23239632 331.00

9 24647 329 17 60 24630 329.19 0 24630 9896970 17 0 17 63 1321 24647 9998291 329.00
10 38702 261 19 60 36683 261.10 0 36683 11809775 19 0 19 65 1523 36702 11811298 261.00
11 51546 182 1 192 51545 192.00 3100 48445 11468676 0 o 0 73 0 48445 11468676 192 00
12 29508 137 o 137 29508 137.00 280 29228 4937223 0 v} 0 76 o] 29228 4937223 137.00

1955 1 35794 133 1238 52 34555 135.80 0 34555 5790383 0 0 [+ 76 0 34555 5790383 135.90

2 239794 49 8967 45 230827 49.16 35010 185817 11868193 106 0 108 60 7842 195923 11876035 4916

3 58939 109 0 0 58939 109.00 0 58939 7921225 0 0 0 62 0 58939 7921225 109.00

4 268028 32 80 32 267948 32.00 38180 229768 0065726 80 o 80 53 5228 229848 9070954 32.01

5 266461 116 3039 43 263422 116.84 0 263422 37950259 3039 0 3039 53 198596 266461 38148855 116.11

6 349884 243 120 60 349764 243.06 0 349764 104823017 120 0 120 54 7990 349884 104831006 243.00

7 104571 262 1453 50 103118 264 99 0 103118 33691666 1453 0 1453 56 100327 104571 33791993 262.08

8 74527 192 412 60 74115 192.73 0 74115 17612744 412 ¢ 412 57 28956 74527 17641700 191.98

9 53516 241 888 55 52628 24414 0 52628 15842220 888 0 888 59 64599 53516 15906820 241.07
10 670155 327 29 327 §70128 327.00 63650 606476 244525665 o] 0 0 203 0 606476 244525665 327.00
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Table I-2:
Chloride with TTP Bypass and Instream Flow Criteria

Flows @ Richmond Aliens Ck Allens C Brazos Brazos Make-
Richmond  Quality Natural  Quality River River Up
Concent- Inflows Concent- Flows Concent- Flows
ration ration ration
(Ac-F1) {Mg/L) {Ac-Ft) {Mg/L) {Ac-Ft) {(Mg/L) {Ac-Ft)
n e (3) @) (5) (6) 0]
M-@3) 1{1)*(2)-
) @S
1" 66631 272 0 272 66631 27200 15540
12 48184 212 0 (o] 48184 212.00 o}
1956 1 59133 206 1626 49 57507 210.44 0
2 119544 138 298 125 118546 138.11 5370
3 64780 236 . 0 o] 64780 236.00 0
4 53173 169 103 60 53070 169.21 4]
5 318857 164 448 60 318409 164.15 o]
6 46788 256 278 60 46510 25717 0
7 44085 344 1 60 44084 344.01 0
8 39130 349 10 60 39120 349.07 0
9 35837 369 50 60 35787 369.43 0
10 39535 403 0 o} 39535 403.00 0
i1 76387 179 0 o 76387 179.00 o}
12 62785 75 15 74 62770 75.00 1150
1957 1 41996 218 0 0 41996 218.00 0
2 50793 347 12 60 50781 347.07 0
3 223220 124 109989 28 212221 125.35 29300
4 1075378 40 10365 35 1065013 40.05 11270
5 4746642 62 1075 62 4745567 62.00 71710
6 3472064 61 1378 60 3470686 61.00 11035
7 979001 65 28 65 978973 65.00 14357
8 201818 66 21 66 201797 66.00 12712
9 98535 111 1916 93 96619 111.36 5002
10 1768541 26 20098 23 1748443 26.03 0
1 1046836 54 10942 29 1035894 54.26 0
12 504139 81 81 81 504058 81.00 4548
1958 1 585838 52 7295 34 578543 52.23 0
2 813897 62 4426 38 809471 62.13 v}
3 853884 52 70 52 853814 52.00 5043
4 356192 83 55 83 356137 83.00 7229
5 1564462 55 187 55 1564275 55.00 10345
6 285934 64 196 64 295738 64.00 13345
7 388800 105 156 104 388644 105.00 13487
8 114464 175 149 €0 114315 175.15 0
9 297223 63 3590 58 293633 63.06 11583
10 251960 78 1814 69 250146 78.07 3917
11 130195 104 94 103 130101 104.00 3908
12 104331 172 232 166 104099 172.01 4038

[brt94138 hma.allen_ck]richmon2.wgq2

Richmond
- makeup
- Nat ARC

{Ac-FY)
(8)=
(1)-(3)-(7)

51091
48184
57507
113176
64780
53070
318409
46510
44084
39120
35787
39535
76387
61620
419956
50781
182921
1053743
4673857
3458651
964616
189085
91617
1748443
1035894
499508
578543
808471
848771
348908
1553930
282393
375157
114315
282050
246229
126193
100061

Quality in
{Richmond
- makeup
- Nat ACR
(Kg)
9)=
(6)*(8)

17134695
12595105
14921426
19272621
18850203
11072410
64443569
14747972
18698667
16837564
16301312
19644902
16859148
5698328
11288273
21730948
28271081
52033829
357207672
260212424
77309149
15387359
12579300
56125928
69309181
49887462
37255768
62011794
54419801
35706896
105379763
22284196
48569887
24687447
21930621
23700643
16182093
21222186

Impact of Atlens Creek Reservoir on Instream Flows and Downstream Water Quality in the Brazos River

Allens Ck
D/S
Rels

(Ac-Ft)
(10}

1626
510

103
448

1378
17
21

1462

1678
77
81

328
510
70
55
187
196
17
149

1463

1679
77

216

08/13/96 HMA - BRTS4138-00ED
70,000 Acre-Feet per Year Demand, 1,600 cfs Max Pumping from the Brazos

Allens Ck Total ACRH CL/TDS Modeled Combined Combined
Spills Rels & Quality in Richmond  Modeled  Modeled
Spills Concent- Rels & Flows CLADS in Quality
ration Spills Brazos
(Ac-F)  (Ac-F)  (Mg/L) (Kg) (Ac-Ft) (Kg) {Mg/L)
(1) (12) = (13 (14)= (15)= (16)= (17}=
(10)+(11) (32)*(13) (8)+{12) (9) +(14) (16)/(15}
0 4] 216 0 51091 17134695 272.00
0 0 218 0 48184 12595105 212.00
0 1626 216 433049 59133 15354475 210.59
¢} 510 212 133312 113686 19405933 138 44
o 0 214 0 64780 18850203 236.00
0 103 216 27432 53173 11099842 169.30
[¢] 448 218 120420 318857 64563988 164 22
o] 278 225 77124 46788 14825096 256.98
0 1 242 298 44085 18698965 344.00
0 10 264 3255 39130 16840820 349.05
0 50 292 18002 35837 16319314 369.32
0 ] 312 4] 39535 19644902 403.00
0 0 329 0 76387 16859146 179.00
0 0 323 0 61620 5698328 75.00
0 0 333 4] 41996 11288273 218.00
0 12 334 4942 50793 21735890 347.06
0 31 181 6918 182952 28278000 125.36
4] 54 138 9188 1053797 52043017 40.05
o] 55 102 6917 4673912 357304589 62.00
o 1378 98 166509 3461029 260378934 61.02
0 17 98 2054 964633 77311203 65.00
0 21 97 2512 189106 15389871 66.00
4} 1463 98 176780 93080 12756080 11115
15687 17366 91 1948517 1765809 58074445 2667
8673 8750 88 949410 1044644 70258591 54 55
0 81 89 8889 499590 49836351 81.00
4860 5186 [:13] 549913 583729 37805681 52.53
1536 2046 85 214431 811517 62226225 62.19
0 70 84 7250 848841 54427051 52.00
0 55 84 5696 348963 35712592 83.00
7] 187 83 19137 1554117 105398900 55.00
o 196 83 20058 282589 22304255 64.01
Y 17 86 1803 375174 48571689 105.00
0 149 8g 16167 114464 24703614 175.04
0 1463 84 151526 283513 22082147 63.17
0 1679 83 171827 247908 23872470 78.10
0 77 84 7975 126270 16190068 103.99
0 216 87 23171 100277 21245357 171.83



08/13/96 HMA - BRT94138 GOEC

Table 1-2:  impact of Allens Creek Reservoir on Instream Flows and Downstream Water Quality in the Brazos River
70,000 Acre-Feet per Year Demand, 1,600 cfs Max Pumping from the Brazos

Chloride with TTP Bypass and Instream Flow Criteria

Flows @ Richmond Aliens Ck Allens C  Brazos Brezos Make- Richmond Qualityin  Aflens Ck Allens Ck  Total ACR CL/TDS Modeled Combined Combined

Richmond  Quality Natural  Quality River River Up - makeup  (Richmond D/sS Spills Rels & Quality in Richmond Modeled Modeled
Concent- Inflows Concent- Flows Concent- Flows -NatARC - makeup Reis. Spills  Concent- Rels & Flows CLAADS in Quality
ration ration ration - Nat ACR ration Spills Brazos
{Ac-Ft) (Mg/L) {Ac-Ft) {Mg/L) {Ac-Ft) {Mg/iL} (Ac-Ft) {Ac-Ft) (Kg) (Ac-Ft) {Ac-Ft) {Ac-Ft) {Ma/L) (Ka) {Ac-Ft) {Kg} {(Mg/L)
m 6] ()] 4) 6] (6} 6] {8)= @)= (10) (i (12} = (13) (14)= (15)= {16)= (17)=
(1-(3) [{1)*2)- {1)-Q)-(7) (6)*{8) (10+(11} (12)*{i3) (8)+(12) (9} +(14) (16)/{15)
(3)* ()15}

1959 1 B6777 157 152 60 86625 15717 0 86625 16787133 152 0 152 88 16493 86777 16803626 157.05
2 322473 78 17063 24 305410 81.02 0 305410 30508590 510 11320 11830 82 1196084 317240 31704674 81.05
3 133884 166 198 162 133686 166.01 5786 127900 26179250 198 0 198 86 20996 128098 26200246 165.88
4 864608 35 11743 28 852865 3510 0 852865 36906743 2765 3894 6659 81 665054 859524 37571797 3545
5 525322 49 2178 43 523144 49.00 8777 514367 31079151 2178 o 2178 79 212152 516545 31291304 49.13
6 331735 52 119 52 331616 52.00 13675 317941 20385105 119 ] 119 78 11445 318060 20396550 5201
7 253507 81 729 89 252778 91.01 11759 241019 27044769 17 0 17 80 1677 241036 27046446 91.00
8 139200 147 6864 75 132336 150.73 3845 128491 23880776 885 4] 885 80 87296 129376 23968072 150.25
9 77867 140 179 60 77688 140.18 0 77688 13428159 179 0 179 81 17877 77867 13446036 140.05

10 1454717 83 21515 22 1433202 83.92 0 1433202 148290667 1679 9508 11187 75 1034518 1444389 149325185 83.85
11 599504 49 9855 30 589649 49.32 0 589649 35855697 77 5028 5105 73 459496 584754 36315193 49 52
12 657362 51 5527 386 651835 51.13 0 651835 41091562 216 2330 2546 72 226024 654381 41317586 51.21

1960 1 1015537 64 2329 52 1013208 64.03 1179 1012029 79895652 326 0 326 72 28941 1012355 79924593 64.03
2 705977 59 2584 45 703393 59.05 306 703087 51192056 510 0 510 71 44647 703597 51236703 59.06
3 389276 73 99 73 389177 73.00 5126 384051 34568046 99 0 99 72 8789 384150 34576835 73.00
4 212807 88 1249 a3 211558 88.03 7229 204329 22177951 1249 0 1249 73 - t1242 205578 22290372 87.94
5 477580 61 123 61 477457 61.00 11665 465792 35033614 123 0 123 73 11071 465915 35044685 61.00
6 416461 41 38289 18 378172 4353 0o 378172 20297988 3058 25599 28657 63 2226047 406829 22524035 44 .90
7 329137 67 404 67 328733 67.00 12661 316072 26111024 17 0 17 64 1342 316089 26112365 67.00
8 110836 136 3708 101 107128 t37.21 6424 100704 17037275 885 0 885 67 73111 101589 17110386 136 60
9 69540 137 112 135 69428 137.00 4710 64718 10932487 112 0 112 " 9805 64830 10942292 136.89

10 468539 77 6974 35 461565 77.63 242 461323 44159433 1679 0 1679 69 142844 463002 44302277 77.60
11 1058360 65 1297 58 1057063 65.01 1467 1055598 84610323 77 0 77 68 6456 1055673 84616779 65.01
12 1603080 39 9179 31 1593901 39.05 0 1593901 767368459 216 7055 7271 66 591699 1601172 77328158 38.17

1961 1 2236759 48 5224 37 2231535 48.03 0 2231535 132142021 326 2459 2785 65 223204 2234320 132365224 48.05
2 1931701 43 7112 33 1924589 43.04 0 1824589 102127475 510 4882 5392 64 425494 1928981 102552969 43.10
3 867431 54 76 54 867355 54 00 5208 862147 57403472 76 0 76 64 5997 862223 57409469 54.00
4 338757 81 620 79 338137 81.00 7889 330248 32984352 620 0 620 65 49690 330868 33034042 80.97
5 173970 103 164 94 173806 103.01 580 173226 22001343 164 0 164 67 13548 173390 22014891 102.97
6 926360 83 18249 a6 908111 83.94 4946 903165 93480791 3058 o] 3058 61 230001 906223 93710792 83.87
7 985180 109 14114 27 971076 110.18 0 971076 131936711 17 2046 2963 59 215549 974039 132152261 110.04
8 330545 227 106 226 330439 227.00 11804 318635 89183195 106 [#] 108 73 8541 318741 89192736 22695
9 753421 52 13797 26 739624 52.49 "] 739624 47864037 1462 9272 10735 70 926538 750359 48790574 52.74

10 366466 178 68 177 366398 178.00 6362 360036 79018623 68 0 68 76 6372 360104 79024996 177.98
1 367815 101 3349 4 364468 101.55 0 364466 45635803 77 668 745 75 68894 365211 45704697 101.50
12 414843 111 1406 92 413437 111.06 302g 410408 56202367 216 0 216 78 20241 410624 56222608 111.05

1962 1 245752 122 14 122 245738 122.00 3347 242391 36461909 14 0 14 77 1329 242405 36463238  122.00

2 217210 101 3 101 217207 101.00 3618 213589 26508879 3 0 3 78 289 213592 26599167 101.00

[brt94138.hma.alien_ck]richmon2.wq2



08/13/96 HMA - BRT94138-00E0Q

Table 1-2: Impact of Allens Creek Reservoir on [nstream Flows and Downstream Water Quality in the Brazos River
70,000 Acre-Feet per Year Demand, 1,600 cfs Max Pumping from the Brazos

Chloride with TTP Bypass and Instream Flow Criteria

Flows @ Richmond Aliens Ck Allens C  Brazos Brazos Make- Richmond Qualityin  Allens Ck Allens Ck  Total ACR CLAADS  Modeled  Combined Combined
Richmond  Quality Natural  Quality River River Up - makeup  (Richmond D/s Spilis Rels & Quality in Richmond  Modeled Modeled
Concent- Inflows Concent- Flows Concent- Flows -NatARC - makeup Rels. Spills Concent- Rels & Flows CL/TDS in Quality
ration ration ration - Nat ACR ration Spilis Brazos
(Ac-Ft) (Mg/L) (Ac-Ft) (Mg/L) (Ac-Ft) {Mg/L) (Ac-Ft) (Ac-Ft) (Kg) (Ac-Ft) {Ac-Ft) (Ac-Ft} (Mg/l.) (Kg) {Ac-F) (Kg) (Mg/L)
m 3] (3) 4) 5 {8) (7} (8)= (@)= (10) (1) (12) = (13) (14)= (15)= (16}= (17)=
' (1}-(3) l(1)* - M-3)-( (6)*(8) (10)+(11) (12)*(13)  (8)+(12) @+{14)  (16Y(15)
@ @s
3 147054 155 3 155 147051 155.00 1040 146011 27904892 3 o} 3 80 296 146014 27905188 155.00
4 112939 163 382 60 112557 163.35 0 112557 22670107 382 0 382 79 37209 112939 22707316 163.06
5 187977 116 961 103 187016 116.07 3640 183376 26243007 961 0 961 81 95978 184337 26338985 115.88
6 304399 118 862 114 303437 118.01 13090 290347 42248286 962 0 962 85 100822 291309 42349109 117.90
7 180522 112 514 111 180008 112.00 30630 149378 20629030 17 0 17 23 1949 1493395 20630980 112.00
8 272287 312 69 60 272218 312.06 o] 272218 104742615 69 1] 69 96 8167 272287 104750783  312.01
8 446400 232 2178 212 444222 232,10 18012 426210 121871458 1463 0 1463 113 2033838 427673 122175298 231.69
10 300498 211 74 . 209 300422 211.00 5207 295215 76804199 74 0 74 118 10767 295289 768149668 21098
11 146360 165 376 154 145984 165.03 3296 142688 29034145 77 0 77 119 11298 142765 29045443 165.00
12 380231 74 7718 33 372513 74.85 0 372513 34378999 216 5346 5562 115 788664 378075 35167663 7544
1963 1 224826 84 5541 36 219285 85.21 o] 219285 23039725 326 1868 2194 113 305688 221479 23345412 85.49
2 218281 82 1557 65 216724 82.12 1581 215143 21784646 510 0 510 112 70429 215653 21855075 82.19
3 110162 125 32 123 110130 125.00 1210 108920 16787373 32 0 32 113 4459 108952 16791832 125.00
4 163646 75 29 75 163617 75.00 12956 150661 13932376 29 [} 29 11 3969 150690 13936345 75.01
5 80166 190 28 60 80138 190.05 0 80138 18778417 28 0 28 113 3901 80166 18782319 190.02
6 185811 249 914 55 184897 249 96 o] 184897 56985153 914 o] 814 114 128474 185811 57113627 249.29
7 119893 245 780 57 119113 246.23 0 119113 38183058 780 0 780 116 111562 119893 36274620 245.38
8 33796 302 69 60 kkri-rd 302.50 0 33727 12579377 69 0 69 121 10294 33796 12589671 30212
9 34032 296 45 60 33987 296.31 ¢] 33987 12417262 45 0 45 125 6936 34032 12424198  296.09
10 52399 309 26 60 52373 309.12 0 52373 19961938 26 0 26 130 4168 52399 19966106 309.03
11 63634 187 113 185 63521 187.00 8770 54751 12624233 0 0 Q 136 4] 54751 12624233 187.00
12 66367 146 2040 132 64327 146.44 11950 52377 9457475 0 o] 0 135 o] 52377 9457475 146.44
1964 1 53808 137 1001 114 52807 137 .44 2670 50137 8496144 326 0 326 134 53862 50463 8550007 137 .41
2 117084 102 3901 90 113183 102.41 16080 97103 12261775 510 1] 510 126 79233 97613 12341067 102.54
3 213858 65 5472 60 208386 65.13 25170 183218 14713507 406 0 408 112 56067 183622 14769573 65.23
4 97928 103 108 60 97820 103.05 0 97820 12428768 108 0 108 113 15048 97928 12443818 103 06
5 163200 76 128 60 163072 76.01 o] 163072 15283676 128 0 128 115 18150 1632C0 15301826 76.04
6 148754 101 419 60 148335 101.12 o] 148335 18493784 419 0 419 117 60445 148754 18554230 101 .18
7 82899 105 127 60 82772 105.07 o] 82772 10723124 127 o 127 121 18948 82899 10742071 105.09
8 33844 262 130 60 33714 262.78 o] 33714 10923551 130 0 130 126 20197 33844 10943748  262.25
9 151158 32 1530 34 149628 31.98 9450 140178 5527328 0 [} 0 114 0 140178 5527328 31.88
10 181507 45 1220 45 180287 45.00 39950 140337 7786598 1220 o] 1220 93 139896 141557 7926495 45.41
1 247854 41 1406 42 246448 40.99 23674 222774 11260327 77 0 77 85 8070 222851 11268397 41.01
12 167246 92 3556 41 163690 83.11 0 163690 18791951 216 277 493 84 51061 164183 18843012 93.08
1965 1 482241 a8 4700 38 477541 38.00 0 477541 22374706 326 1109 1435 83 146856 478976 22521562 3813
2 1015596 45 4714 37 1010882 45.04 0 1010882 56135287 510 2901 2911 81 290730 1013793 56426017 45.14
3 3832486 67 a3 67 383213 67.00 5373 377840 31213740 33 ] 33 - 81 3296 77873 31217036 67.00
4 437018 48 80 48 436928 48.00 8302 428626 25367801 90 0 90 80 a878 428716 25376679 48.01

[brt94138 hma.allen_ck]richmon2.wq2



08/13/96 HMA - BRT94138-00EQ

Table I-2: Impact of Allens Creek Reservoir on Instream Flows and Downstream Water Quality in the Brazos River
70,000 Acre-Feet per Year Demand, 1,600 cfs Max Pumping from the Brazos

Chlotide with TTP Bypass and Instraam Flow Criteria

Flows @ Richmond Allens Ck Aliens C  Brazos Brazos Make- Richmond  Quality in Allens Ck Allens Ck  Total ACR CL/TDS Modeled Combined Combined
Richmond  Quality Natural  Quality River River Up -makeup (Richmond D/s Spills Rels & Quality in Richmond Modeled Modeled
Concent- Infiows Concent- Flows Concent- Flows - Nat ARC - makeup Rets. Spills Concent- Rels & Flows CL/TDS in Quality
ration ration ration - Nat ACR ration Spills Brazos
{Ac-Ft) (Mg/L) (Ac-Ft) {Mg/L) {Ac-Ft) {Ma/L) {Ac-Ft) (Ac-Ft) (Kg) {Ac-Ft) {Ac-Ft) {Ac-Ft) {Mg/L) {Kg) (Ac-Ft) (Kg) (Mg/L}
n @ )] (4) ) (6) @ 8)= @)= (10) (1 (12 = (13) (14}= (15)= (16)= (7=
m-3) [(1)*(2)- M-B3)-(7 (6)*(8) (10)+(11) (12)*(13)  8)+(12) @+(t4)  (16)/{15)
(3)*(4))/(5}

5 2668481 37 1475 39 2667006 37.00 8282 2658724 121290022 1475 0 1475 77 140038 2660199 121430060 37.02
6 1186730 31 972 33 1185758 31.00 13345 1172413 44810772 972 0 972 74 88687 1173385 44899459 3103
7 323425 45 267 45 323158 45.00 14696 308462 17115014 17 c 17 73 1530 308479 17116544 4500
8 227921 &0 204 60 227N17 60.00 4830 222887 16489180 204 0 204 74 18613 223091 16507794 60.01
9 108972 88 174 88 108798 88.00 13987 94811 10287373 174 ] 174 77 16520 94985 10303892 8798
10 128013 83 1764 74 126249 83.13 4792 121457 12448620 1679 1] 1679 78 161476 123136 12610096 83.08
1t 417520 59 8421 32 409099 £9.56 0 409099 30041068 77 6730 6807 75 629477 415906 30670546 59.61
12 481765 41 4879 38 476886 41.03 0 476886 24126065 216 3332 3548 73 319352 480434 24445417 41.27
1966 1 238096 77 3308 42 234788 77.49 Q 234788 22433764 326 213 539 73 48515 235327 22482279 77.48
2 420912 58 7250 33 413662 58.44 0 413662 29806106 510 4112 4622 71 404624 418284 30210729 58.58
3 401335 60 321% 60 401014 60.00 5208 395806 20281728 321 0 321 71 28101 386127 29309829 60.01
4 679279 40 11261 29 668018 40.19 0 668018 33099381 2765 1762 4527 68 379562 672545 33478942 4037
5 2256435 64 11481 33 2244954 64.16 1642 2243312 177462754 4346 0 4346 65 348310 2247658 177811064 6416
6 325408 58 652 58 324756 58.00 12767 311988 22311581 652 0 652 €5 52255 312641 22363836 5801
7 119524 112 379 60 119145 112.17 0 119145 16477748 379 [¢] 379 &7 31310 119524 16509057 112.02
8 228159 62 743 82 227416 62.00 25411 2020056 15442474 743 0 743 67 61380 202748 15503854 62 02
9 668191 170 2522 129 665669 170.16 5221 660448 138563000 1463 0 1463 71 128075 661911 138691075 169.94
10 310334 153 125 151 310209 153.00 6115 304094 57367331 125 0 125 76 11714 304219 57379045 152 97
1i 90010 179 i0 179 90000 179.00 4915 85085 18778855 10 0 10 81 999 85095 18779854 178.99
12 84873 186 32 165 84841 186.01 160 84681 19421398 3z o] a2 81 3196 84713 19424594 185.97
1967 1 71244 184 794 101 70450 184.94 420 70030 15968619 3286 0 326 a2 32961 70356 16001579 184 46
2 47395 144 278 60 47117 144.50 0 47117 8394511 278 0 278 82 28107 47395 8422618 14413
3 33132 140 73 60 33059 140.18 o 33059 5713845 73 0 73 83 7471 33132 5721316 140.05
4 125510 95 509 92 125001 95.01 4760 120241 14086241 509 0 509 84 52718 120750 14138959 94.97
5 174736 84 1489 78 173247 84 .05 7240 166007 17204232 1489 0 1489 84 154219 167496 17358451 84.05
6 172939 96 164 60 172775 96.03 0 172775 20458311 164 ¢ i64 86 17390 172939 2047570% 96.02
7 84432 210 652 59 83780 211.18 0 83780 21814547 652 0 652 20 72352 84432 21886899 21024
8 80184 304 4893 38 75291 321.29 1] 75291 20826272 4893 o] 4893 90 542876 80184 30369249 30717
9 76431 181 2828 159 73605 181.84 15070 58535 13124395 0 0 0 104 o] 58535 13124395 181.84
10 63931 144 2233 131 61698 144 .47 14570 47128 8395011 1679 0 1679 109 225653 48807 8620664 143.25
" 273957 57 34 57 273923 57.00 42365 231558 16274128 34 0 34 95 3983 231592 16278110 57.01
12 177640 104 2605 63 175035 104.61 1170 173865 22425867 216 0 216 94 25035 174081 22450902 104.60
1968 1 1115504 40 6051 35 1109453 40.03 0 1109453 54755526 326 3121 3447 92 381014 1112900 55146540 40.19
2 723153 116 1447 89 721706 116.05 2104 719602 102971266 510 0 510 92 57852 720112 103029119 116.04
3 931001 94 1099 85 929902 94.01 3855 926047 107342844 406 0 406 92 46055 926453 107388899 94.0%
4 964958 77 287 74 963971 77.00 6982 956989 90861117 987 0 287 91 110744 957976 90971861 77.02
5 2233249 62 8670 42 2224579 62.08 4700 2219879 169914221 4346 0 4346 87 466200 2224225 170380420 62.13
6 1668098 29 18457 25 1651641 29.04 0 1651641 59138893 aobs8 2777 5835 81 582759 1657476 59721652 29.22

[brt94138.hma. allen_ck]richmon2 wq2



08/13/96 HMA - BRT94138-00EC

Tabie I-2: Impact of Allens Creek Reservoir on Instream Flows and Downstream Water Quality in the Brazos River
70,000 Acre-Feet per Year Demand, 1,600 cfs Max Pumping from the Brazos

Chloride with TTP Bypass and Instream Flow Criteria -

Flows @ Richmond Allens Ck Allens C  Brazocs Brazos Make- Richmond  Qualityin  Allens Ck Alflens Ck  Total ACR CL/TDS  Modeled  Combined Combined
Richmond  Quality Natural  Quality River River Up -makeup (Richmond D/s Spills Rels & Quality in Richmond Modeled Modeled
Concent- Inflows Concent- Flows Concent- Flows -NatARC - makeup Rels. Spills  Concent-  Rels & Flows CL/TDS in Quality
ration ! ration ration - Nat ACR ration Spills Brazos
{Ac-Ft} {Mg/L) (Ac-Ft) {Mg/L) (Ac-Ft) {Mg/L) {Ac-Ft) (Ac-Ft} {Kg) {Ac-F1) {Ac-Ft) (Ac-Ft) Mg/L) (Kg) (Ac-F) (Kg) (Mg/L)
m () (3) (4} 5) (6} 0] (8)= @)= L) {11) n2) = (13} (14)= {15)= (16)= (17)=
(1)-(3) [1)*2)- (1)-3)-(7) (6)*(8) {10)+(11) (12)*(13) @)+ {12) @+(14)  (16)/(15)
(S WCH IS
7 1051358 35 1225 37 1050173 35.00 12170 1038003 44792034 17 0 17 78 1635 1038020 44733669 35.00
8 167306 70 284 70 167022 70.00 13124 153898 13282936 284 0 284 80 28014 154182 13310950 70.02
9 231868 40 1737 42 230131 39.98 5263 224868 11086304 1463 0 1463 78 140703 226331 11227007 40.23
10 194281 79 1177 74 193104 78.03 5042 188062 18325622 177 0 177 79 114648 189239 18440270 79.03
11 177025 88 786 82 176239 88.03 3463 172776 18752588 17 4] 77 80 7595 172853 18760183 88.02
12 552238 39 1640 43 550598 38.99 2465 548133 26350019 216 0 216 79 21040 548349 26371059 39.00
1969 1 159927 94 1709 75 158218 94.21 2377 155841 18101719 326 0 326 79 31755 156167 18133474 9417
2 517051 31 10971 28 506080 31.07 0 506080 19384478 510 8823 9333 77 886084 515413 20270562 31.80
3 788429 32 4921 37 783508 31.97 281 783227 30872677 4086 0 4086 76 38045 783633 30910723 31.99
4 1281203 k| 1087 34 1280136 31.00 7064 1273072 48656706 1067 0 1067 73 96040 1274139 48752746 31.03
5 1453606 90 12846 33 1440760 80.51 1267 1439493 160642574 4346 4] 4346 70 375103 1443839 161017677 90.45
5} 440132 198 145 197 439987 198.00 14582 425405 103855997 145 0 145 84 15018 425550 103871015 197 96
7 172443 223 66 80 172377 225.06 0 172377 47835117 66 0 66 88 7161 172443 47842278 22501
8 97222 235 245 60 96877 23544 0 96977 28152436 245 0 245 a0 27188 97222 28179623 235.08
) 116688 168 318 167 116370 168.00 25090 91280 18908412 318 0 318 106 41562 91598 18949974 167.79
10 74809 227 881 218 73828 227 11 16279 57649 16143060 881 0 881 122 132525 58530 16275585 22553
11 146321 149 258 144 146063 149.01 4816 141247 25951013 77 0 77 124 11773 141324 25962786 149.00
12 276793 64 2191 54 274602 64.08 1831 272711 21551740 216 0 216 123 32758 272987 21584498 64.13
1970 1 334968 123 981 102 333987 123.06 2279 331708 50331731 326 0 326 122 49039 332034 50380770 123.06
2 290618 86 2316 57 288302 86.23 987 287315 30548838 510 0 510 121 76088 287825 30624926 86.28
3 1368793 74 4576 38 1364217 7412 o] 1364217 124677007 406 34 440 118 64017 1364657 124741024 7413
4 784145 84 815 81 783330 84.00 6982 7768348 80410903 815 0 815 16 116568 777163 80527471 84.04
5 619001 a7 3666 73 615335 87.08 8859 606476 65119658 3666 0 3666 112 506260 610142 65625918 87.23
6 427537 63 772 63 426765 63.00 14005 412760 32062784 772 0 772 110 104706 413532 32167490 63.09
7 91787 100 167 60 91620 100.07 [+] 91620 11304982 167 0 167 113 23268 91787 11328250 100.10
8 81414 148 201 60 81213 148.22 0 81213 14841882 201 0 201 116 28749 81414 14870631 148.14
9 179861 64 3570 61 176291 64.06 29388 146903 11603414 1463 0 1463 104 187603 148366 11791017 64 .45
10 376641 36 14886 26 361755 36.41 0 361755 16241125 1679 9897 11576 99 1413048 37333t 17654173 38.35
1 102422 35 150 36 102272 35.00 5502 96770 4175934 77 0 77 g8 8304 96847 4185239 35.05
12 54492 99 12 a9 54480 99.00 1980 52500 6408518 12 0 12 29 1465 52512 6409982 99.00
1971 1 69616 140 17 137 69599 140.00 510 69089 11926206 17 0 17 100 20886 69106 11928302 139.89
2 38983 116 182 60 38801 116.26 0 38801 5562198 182 0 182 101 22665 38983 5584861 11619
3 47798 76 12 60 47786 76.00 0 47786 4478187 12 o 12 103 1524 47798 4479691 76.01
4 56388 70 318 60 56070 70.08 0 56070 4843323 318 0 318 104 40778 56388 4884100 70.25
5 101772 45 194 60 101578 44.97 1] 101578 5632467 194 0 194 106 25355 101772 5657823 4509
6 52625 105 175 60 52450 105.15 0 52450 6800149 175 0 175 109 23519 52625 6823669 10516
7 44132 133 247 60 43885 133 .41 0 43885 7218889 247 o 247 115 35023 44132 7253913 132.31
8 157190 42 7043 39 150147 42.14 13870 1368277 7080886 0 0 0 100 Q 136277 7080886 4214

[brt94138.hma.allen_ck]richmon2.wq2



Tabie 1-2;

Chloride with TTP Bypass and Instream Flow Criteria

Flows @ Richmond Allens Ck Allens C

Aichmond  Quality
Concent-

ration

(Ac-Ft) {Mg/L)

m @

9 113163 98
10 257671 1N
1 376800 171
12 757210 72
1972 1 482777 147
2 224908 79
3 135352 76
4 67896 135
5 473930 34
6 145666 29
7 106268 114
8 86781 188
S 59980 205
10 79394 160
1" 308251 68
12 199061 200
1873 1 483854 73
2 512013 39
3 896449 50
4 1244270 ral
5 817872 150
6 1421255 74
7 377911 180
8 165886 240
g 134323 87
10 1399596 41
1 581653 55
12 451537 64
1974 1 746538 47
2 458201 44
3 218074 160
4 126724 180
5 314043 75
6 72248 110
7 63396 220
8 88790 180
9 1160978 41
10 504138 62

[brt94138 hma.allen_ck]richmon2.wq2

Natural
Inflows

(Ac-Ft)
)

20454
2054
45
4218
2936
5030
7869
815
11315
1502
579
945
17751
864
6216
196
5209
7376
3239
17903
819
23444
1481
777
7649
16841
1392
663
15733
172
58
700
5664
820
593
1301
287
2839

Brazos

Quality River

Concent- Flows

ration
Mgil)  (Ac-FY)
(a) (5)

{1}-(3)
43 92709
127 255617
170 376755
39 752992
60 479841
37 219876
33 127483
56 67081
31 462615
82 144164
80 105689
55 85836
24 42229
153 78530
62 302035
193 196865
37 458645
32 504637
44 893210
24 1226387
144 916853
21 1397811
166 376430
228 165109
33 126674
25 1382755
54 580261
63 450874
25 730785
45 458028
159 219016
58 126024
66 308379
59 71628
60 62803
52 87489
41 1180691
53 501300

Brazos
River

Concent-

ration

(Mg/L)

(8)

1(1)=(2)-
(3)*{4))/(5)

110.13
131.03
171.00
72.18
147.53
79.96
78.65
135.96
34.07
98.18
11430
189.46
281.08
160.08
68.12
200.01
73.41
39.10
50.02
71.69
150.01
74.89
180.06
240.06
90.26
41.19
55.00
64.00
47.47
44.00
160.00
180.68
75.17
110.44
221.51
192.05
41.00
62.05

Make-  Richmond
Up - makeup
Flows - Nat ARC
(Ac-Ft) (Ac-F1)
7 8)=
(1)-(3)-(7)
7640 85069
38088 217529
4585 372170
0 752992
572 479269
o} 219876
[+] 127483
0 67081
11013 451602
2940 141224
0 105689
0 85836
0 42229
11320 87210
30541 271494
3559 195306
0 458645
1} 504637
1385 891825
0 1226367
11170 905683
0 1397811
12079 364351
11062 154047
0 126674
0 1382755
3435 576826
3607 447267
0 730785
4443 453586
5043 213973
4] 126024
17652 280727
4] 71628
0 62803
0 87489
43659 1137032
3222 498078

Quality in
{Richmond
- makeup
- Nat ACR
Kg)
9=
(6)*(8)

11552008
35144558
78469494
67019244
87182558
21677945
12363383
11245355
18972917
17269631
14894408
20052098
14635557
13265571
22804479
48184121
41513395
24330142
55004936
108387343
167512056
129071113
80888806
45596314
14097732
70234653
39119161
35295544
42777037
24607738
42212663
28075065
26944235
9753893
17152929
20717418
57480379
38107373

Impact of Allens Creek Reservoir on Instream Flows and Downstream Water Quality in the Brazos River

Allens Ck Allens Ck

D/s
Rels.

(Ac-FY)
(o)

1463
1679
45
216
326
510
406
815
4346
1502
579
945
17751
864
77
196
326
510
406
2765
819
3058
17
777
1463
1679
77
216
326
172
58
700
4346
620
593
130
287
1679

Spills

{Ac-Ft)
(11}

Qo

939

902

[
8
(=2 =2 =R = I~ I = R = i = N o I

N
(=]
o
pury

4403
0
8652
0
9682
0

0
1144
11605
[¢]

0
13153

0
0
0
0
0
0
Q
0
0

Total ACR
Rels & Quality
Spills  Concent-
ration

(Ac-Fty  (Mg/L}

(2= (19

(10)+(11)

1463 87
1679 k]
45 102
1155 101
326 100
1412 98
2413 96
815 97
4346 88
1502 89
579 90
945 92
17751 83
864 91
77 84
196 87
2687 85
4913 83
406 82
11417 77
819 83
12740 75
17 85
777 28
2607 25
13284 90
77 20
216 20
13479 85
172 85
58 88
700 89
4346 88
620 88
593 91
1301 a1
287 77
1679 76

CL/TDS
in
Rels &
Spills
{Kg)
{14)=
(12)*(13)

156937
204950
5659
143838
40196
170618
285622
97475
471558
164825
64252
107187
1816620
96943
7975
21025
281611
502792
41049
1083941
83816
1178132
1782
93688
305371
1474125
8545
23970
1412667
18026
6293
76816
460841
67272
86336
145376
27248
157336

08/13/96 HMA - BRT94138-00E0
70,000 Acre-Feet per Year Demand, 1,600 cfs Max Pumping from the Brazos

Modeled
Richmond
Flows

{Ac-Ft)
(15)=
(8)+(12)

86532
219208
372215
754147
479585
221288
129896

67896
455948
142726
106268

86781

58980

68074
271571
195502
461332
509550
892231

1237784
906502
1410551
364368
154824
129281
1396039
576903
447483
744264
453758
214031
126724
295073

72248

63396

88790

1137319
499757

Combined Combined

Modeled
CL/TDS in
Brazos
Kg)
(18)=
(9)+({14)

11708945
35349508
78475154
67163080
87222754
21848563
12649005
11342829
19444475
17434456
14958660
20159293
16452177
13362514
22812454
48185146
41795006
24832933
55045985
109481284
167595872
130249245
80890587
45690203
14403103
71708778
391277086
35319514
44189704
24625764
42218957
28151881
27405076
9821166
17219465
20863394
57607627
38264708

Modeled
Quality

(Mg/L}
(7=
(16)/(15}

109.74
130.79
170.89
72.23
147.50
80.08
7898
135.49
34.59
99.07
11416
188.40
222 46
159.20
66.13
199.89
73.48
39.53
50.04
71.74
149.94
74 .89
180.05
239.34
90.36
41.66
5501
64 .01
48.15
44 .02
159.98
180.17
75.32
11025
220.29
190.57
41.01
62.10



08/13/96 HMA - BRT94138-00E0Q

Table I-2: Impact of Allens Creek Reservoir on Instream Flows and Downstream Water Quality in the Brazos River
70,000 Acre-Feet per Year Demand, 1,600 cfs Max Pumping from the Brazos

Chloride with TTP Bypass and instream Flow Criteria

Flows @ Richmond Allens Ck Allens C Brazos Brazos Make- Richmond  Quality in Allens Ck Allens Ck Total ACRH CL/TDS Modeled Combined Combined

Richmond  Quality Natural  Quality River River Up - makeup (Richmond D/s Spilts Rels & Quality in Richmond Modeled Modeled
Concent-  Inflows Concent- Flows Concent- Flows - Nat ARC - makeup Rels. Spills  Concent- Rels & Flows CL/TDS in Quality
ration ) ration ration - Nat ACR ration Spills Brazos
(Ac-Ft) (Mg/L}) (Ac-Ft) (Mg/L) {Ac-Ft) (Mg/L) (Ac-Ft) {Ac-Fi) (Kg) (Ac-F1) (Ac-Fi) (Ac-Ft) (Mg/L} (Kg) (Ac-F1) {(Ka) {(Mg/L)
(nm (2) (3} ) {5) (8) ) 8)= 9)= (10} (11) (12) = {13) (14)= (15)= (16)= (7=
(1-3) - 1)-3)-(7) GG (10)+(11) (12)*(13)  (B)+(12) (@+(14)  (16)/(15)
{3)*(a)}/(5) '
11 1925553 92 14774 26 1910779 92.51 jv) 1910778 217953405 77 11680 11757 73 1058236 1922536 219011641 92.39
12 901487 67 3528 42 897959 87.10 82 897877 74283258 216 0 216 72 19176 898093 74302433 67.10
1975 1 698796 89 1108 78 697688 89.02 2565 695123 76295685 326 0 326 73 29343 695449 76325028 89.01
2 1301573 85 679 8o 1300894 85.00 3037 1297857 136026079 510 o 510 73 45905 1298367 136071984 85.00
3 572370 130 74 129 572296 130.00 4796 567500 90964665 74 0 74 75 6843 567574 90971508 129 99
4 611722 110 1709 98 610013 110.63 7229 602784 81780581 1709 0 1709 77 162254 604493 81942835 109.94
5 1403127 31 11467 29 1391660 31.02 2316 1389344 53133126 4346 0 4346 73 391179 1393690 53524305 31.15
6 1263867 91 5761 70 1258108 81.10 9734 1248372 140219099 3058 o 3058 73 275248 1251430 140494346 91.05
7 533077 59 406 59 532671 59.00 12907 519764 37811272 17 o 17 73 1530 519781 37812802 59 00
8 259755 110 1011 105 258744 110.02 10606 248138 33660934 885 0 885 77 84023 249023 33744957 109.90
9 129084 160 145 158 128939 160.00 7022 121917 24052124 145 o] 145 82 14660 122062 24066784 159 91
10 107024 130 460 124 106564 130.03 4960 101604 16289350 460 0 460 85 48210 102064 16337560 129 .82
11 94584 110 1331 93 93253 110.24 3413 89840 12211877 77 0 77 86 8165 89917 12220042 110.22
12 109142 170 3749 54 105393 174.13 438 104955 22533601 216 0 216 85 22638 105171 22556239 173.94
1976 1 103934 210 81 207 103853 210.00 4090 99763 25831921 81 o} 81 20 89389 99844 25840910 209.90
2 124998 210 €6 208 124932 210.00 4526 120406 31176882 66 G 66 94 7650 120472 31184532 209.94
3 151775 170 72 168 151703 170.00 3870 147833 30987448 72 0 72 97 8611 147905 30996059 169 97
4 675748 50 502 51 675246 50.00 7907 667339 41140838 502 0 502 94 58183 667841 41198020 50.03
5 1123794 29 2674 32 1121120 28.99 10345 1110775 39708182 2674 0 2674 80 296734 1113449 40004916 29.14
6 649408 41 5995 3g 643413 41.02 9583 633830 32056571 3058 o] 3058 86 324264 636888 32380836 4123
7 766433 43 1833 44 764600 43.00 10242 754358 39893077 17 0 17 83 1740 754375 39994817 43.00
8 180972 120 58 120 180914 120.00 12382 168532 24935995 58 0 58 88 6293 168590 24942288 119.99
9 134578 140 145 138 134433 140.00 5785 128648 22207560 145 0 145 o1 16269 128793 22223829 13995
10 342446 51 6230 35 336218 51.30 0 336216 21265176 1679 746 2425 89 266112 338641 21531288 51.57
11 358611 62 1884 55 356927 62.03 1493 355434 271835981 77 o] 77 88 8355 355511 27194336 62.04
12 1088370 33 11575 280 1076795 33.04 0 1076795 43870800 218 8708 8924 85 935280 1085719 44806079 3347
1977 1 455722 110 1871 71 453851 110.16 1142 452709 61480666 326 ] 326 84 33764 453035 61524431 110.14
2 1096304 49 8277 kK] 1088027 49.14 0 1088027 65919027 510 4644 5154 82 521100 1093181 66440127 49 29
3 489183 as 1040 79 488143 85.01 4327 483816 50713962 406 o} 406 B3 41550 484222 50755511 85.01
4 1508852 a3 10656 29 16898196 83.30 0 1898196 194968978 2765 497 3262 79 317742 1801458 195286720 83.30
5 1215669 65 802 64 1214767 65.00 11087 1203680 96470036 202 0 e02 79 87861 1204582 86557897 85.01
6 504535 69 1184 68 503351 69.00 13180 490171 41703700 1184 0 1184 79 115330 491355 41819030 69.03
7 122955 120 125 119 122830 120.00 14425 108405 16039740 17 o] 17 85 1782 108422 16041522 120.00
8 89455 160 70 158 89385 160.00 3020 86365 17038254 70 0 70 89 7682 86435 17045936 158 94
9 103755 160 125 159 103630 160.00 15301 88329 17425676 125 0 125 98 15104 88454 17440781 159.91
10 60317 160 90 158 60227 160.00 5867 54360 10724341 90 0 90 102 11319 54450 10735660 159.91
1 58530 150 156 145 58374 150.01 2400 55974 10353313 77 0 77 103 9779 56051 10363092 149.95
12 61962 92 188 91 61774 92.00 5499 56275 6383822 188 0 188 103 23876 56463 6407698 9204
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Table 1-2:
Chloride with TTP Bypass and Instream Flow Criteria

Flows @ Richmond Allens Ck Allens C Brazos

Richmond  Quality Natural  Quality River
Concent- Inflows Concent- Flows

ration ration
(Ac-F1) (Mg/L) {Ac-Ft) {Mg/L) {Ac-Ft)
m @) (3) @) )

M-(3)
1978 1 165326 42 1269 47 164057
2 237620 40 1806 45 235814
3 188370 45 479 46 187891
4 53855 94 252 60 53603
5 67662 93 137 60 67525
6 134955 67 183 67 134762
7 80415 96 a9 60 60376
8 104565 210 27 210 104538
9 177203 170 4380 152 172823
10 41304 350 109 292 41195
11 147584 180 2639 167 144945
12 140965 120 1204 106 139761
1979 1 640462 77 9335 N 631127
2 579034 92 5280 36 573754
3 777638 51 1705 50 775934
4 1109573 38 9866 30 1089707
5 1618928 100 15181 268 1603747
6 2038184 51 9855 38 2028339
7 533791 62 417 82 533374
8 385583 49 229 49 385354
9 293216 62 2448 55 280770
10 116053 130 2N 127 115782
11 96426 99 310 96 96116
12 186526 a1 842 81 185584
1980 1 446162 55 4628 38 441534
2 367735 45 1578 47 366157
3 161375 73 883 70 160492
4 321025 45 649 46 320376
5 954327 31 4393 33 . 949934
6 239940 49 234 49 239706
7 98519 120 54 119 98465
8 68390 150 42 80 68348
9 69991 170 53 169 69938
10 53159 120 295 117 52864
11 51977 210 185 201 51792
12 79349 210 21 205 79138
1981 1 97694 280 408 269 97488
2 106354 290 267 275 106087

[brt94138.hma.allen_ck}richmon2.wq2

Brazos Make-
River Up
Concent- Flows
ration
(Mg/L) {Ac-Ft)
(6) 0]
[(1)*@2)-
@) 4)1/(5)
41,96 1249
39.86 1002
45.00 5960
94.16 0
93.07 0
67.00 4120
96.02 0
210.00 8340
170.46 28120
350.15 440
180.24 25830
120.12 4780
77.68 0
92.52 0
51.00 3332
38.07 0
100.70 o)
51.06 6053
62.00 11328
49.00 11309
62.06 4059
130.01 6032
99.01 4104
81.05 2502
55.18 0
44.99 2055
73.02 3989
45.00 8879
3099 10050
49.00 12630
120.00 5630
150.06 0
170.00 8170
120.02 8160
210.03 2980
210.01 5800
280.05 7780
290.04 3920

Richmond
- makeup
- Nat ARC

{Ac-F)
&)=
(1-3)-(M

162808
234812
181931
53603
67525
130642
60376
96198
144703
40755
118015
134971
631127
573754
772602
1099707
1603747
2022286
522046
384045
286711
109750
92012
183082
441534
364102
156503
311497
939884
227076
92835
638348
61768
46704
48812
73338
89706
102167

Quality in
{Richmond
- makeup
- Nat ACR
(Ka)
@)=
(6)*(8)

8423411
11569841
10093870

6223259

77485998
10792466

7148318
24908548
30412589
17595532
26448922
19990380
60449291
65448932
4B5B5625
51622990

195127150

127324905
39908320
23202847
21938726
17592778
11232727
20553808
30039636
20198330
14089864
17282633
35914468
13719251
13735920
12645623
12947248

6911288
12640826
18990614
30975102
36536610

Impact of Allens Creek Reservoir on instream Flows and Downstream Water Quality in the Brazos River

Allens Ck Aliens Ck

D/s
Raels.

(Ac-FY)
{10)

326
510
406
252
137
193
39
27
1463
109
77
216
328
510
406
2765
4346
3058
17
229
1463
27
77
216
326
510
4086
649
4346
234
17
42
53
295

77

21
328
267

Spills

{Ac-Ft)
{1)

OO0 OODOC OO

o
o
(3.1
N

2837

450
903

-
2
OO0 000000 OO0UOOCO0OO0O0DDO0OO0OO0O0O0O

Total
Rels &
Spills

{Ac-Ft)
(2 =
(10)+(11)

326
S510
406
252
137
193
39
27
1463
109
77
216
6978
3147
406
3215
5249
3058
17
229
1483
271
77
216
2108
510
406
649
4346
234
17
42
53
205
77
21
326
287

ACR
Quality

Concent-

ration
(Mg/L)
(13)

102
100
99
101
103
103
107
120
129
133
140
139
134
130
128
122
113
108
104
101
100
103
103
103
101
100
29
87
81
a1
85
29
105
107
111
1186
126
131

CL/TDS
in
Rels &
Spills
(Xg)
(14)=
(12)*(13)

41000
62883
49559
31382
17398
24511
5145
3995
232700
17875
13292
37020
1152919
504433
64077
483620
731338
399674
2180
28518
160388
34417
9779
27432
262266
62883
49559
77621
487634
26256
1991
5127
6862
38920
10538
30179
50647
43127

08/13/96 HMA - BRT94138-00E0

Modeled

Richmond

Flows

{Ac-Ft)
(15)=
8+{12)

163134
235322
182337
53858
67662
130835
60415
96225
146166
40864
118092
135187
638105
576901
773008
1102922
1608996
2025344
522063
384274
286174
110021
92089
183298
443640
364612
156909
312146
944230
227310
92852
68390
61821
46999
48889
73549
90032
102434

70,000 Acre-Feet per Year Demand, 1,600 cis Max Pumping from the Brazos

Combined Combined

Modeled
CL/TDS in
Brazos
(Kg)
(16)=
@)+(14)

8464411
11632724
10143429

6254642

7765997
10816977

7153463
24912543
30645289
17613407
26462214
20027400
61602210
65953365
48649701
52106610

1998584388
127724579
39910508
23231365
22118114
17627194
11242505
20581240
30301902
20261213
14139423
17360254
36402102
13745506
13737921
12650750
12954110

6950208
12651364
19020793
31025838

363578737

Modeled
Quality

(Mg/L)
(7)=
(16)/(15)

42.08
40.09
45.12
9419
93.09
67 05
96.03
209.97
170.04
348.57
180.21
120.15
78.30
92.72
51.04
38.32
100.74
51.15
62.00
49.03
6225
129.94
99.01
91.06
5540
4507
73.08
45.11
31.27
49.04
120.00
150.02
169.95
119.94
209.88
209.74
279.49
289 .62



08/13/96 HMA - BRT94138 00ED

Table I-2: impact of Aliens Creek Reservoir on Instream Flows and Downstream Water Quality in the Brazos River
70,000 Acre-Feet per Year Demand, 1,600 cts Max Pumping from the Brazos

Chloride with TTP Bypass and Instream Flow Criteria

Flows @ Richmond Allens Ck Aliens C  Brazos Brazos Make- Richmond  Quality in  Allens Ck Afllens Ck  Total ACR CL/TDS  Modeled Combined Combined
Richmond  Quality Natural  Quality River River Up -makeup  (Richmond D/s Spills Rels & Quality in Richmond  Modeled Modeled
Concent- Inflows Concent- Flows Concent- Flows - NatARC - makeup Rels. Spills  Concent- Rels & Flows CL/TDS in Quality
ration ratioh ration - Nat ACR ration Spills Brazos
{Ac-Ft) (Mg/L} {Ac-Ft) (Mg/L) (Ac-Ft) (Ma/L) (Ac-Ft) (Ac-Ft) (Kg) {Ac-Ft) (Ac-Ft) {Ac-Ft) (Mg/L) (Kg) {Ac-Ft) {Kg) (Mg/L)
)] ) 3 (4) 5) (6) 7 (8)= @)= (10) (11) (12} = (13) (14)= (15)= (16)= an=
M- [ 2- (1)-(3)-(7) (6)*(8) (10)+(11) (12)*{13)  (B)+(12) @+(14)  (16)/{15)
(3)*{4)/(5)

3 120434 160 299 157 120135 160.01 10690 109445 21592317 299 ] 299 135 49770 109744 21642087 159.94
4 91624 140 1174 85 90450 140.71 700 89750 15571644 1174 0 1174 135 195418 90924 15767062 140.64
5 213759 77 2526 67 211233 7712 5540 205693 19559028 2526 0 2526 132 411122 208219 19970149 77.79
] 1751186 52 7364 48 1743822 52.02 30433 1713389 109891335 3058 0 3058 11 418527 1716447 110309862 52.12
7 706691 " 625 70 706066 71.00 12523 693543 60715592 17 0 17 109 2285 683560 60717877 71.00
8 134083 150 152 149 133931 150.00 11557 122374 22633243 152 0 152 115 21553 122526 22654795 149 96
9 251405 90 242 89 251163 90.00 6692 24447 27129237 242 0 242 t15 34314 244713 27163552 90.03
10 874492 210 289 200 874203 210.00 3887 870316 225354469 289 o 289 118 42048 870605 225396517 209.97
11 912456 170 8962 31 803494 171.38 0 903494 190917348 77 5290 5367 115 761014 908861 191678361 171.05
12 145111 200 380 188 144731 200.03 4137 140594 34675942 218 4] 216 118 3t427 140810 34707369 199.91
1982 1 118631 180 a7z 169 118259 180.03 3549 114710 25463631 328 0 326 120 48235 115036 25511866 179.86
2 110380 210 457 177 109923 210.14 1650 108273 28053444 457 0 457 121 68181 108730 28121625 209.76
3 169309 130 464 125 168845 130.01 5716 163129 26150711 406 0 406 121 60572 163535 26211283 129.99
4 319259 50 1089 50 318170 50.00 7394 310776 19159340 1089 0 1089 118 158443 311865 19317783 5024
5 1219457 79 8274 51 1211183 79.19 5757 1205426 117701224 4346 0 4346 112 600165 1209772 118301389 7931
8 842400 180 208 178 842192 180.00 13840 828352 183844947 208 0 208 121 31032 828560 183875980 17999
7 786882 180 145 179 786737 180.00 15230 771507 171228439 17 0 17 130 2725 771524 171231164 180.00
8 108651 170 43 170 108608 170.00 9740 98868 20723721 43 o 43 137 7264 98911 20730985 169.99
9 61254 160 23 160 61231 160.00 7330 53901 10633589 23 0 23 142 4027 53924 10637616 159.99
10 65185 150 53 149 65132 150.00 8430 56702 10487092 53 0 53 144 9410 56755 10496502 150.00
1 138288 85 529 81 137759 85.02 2903 1348586 14136137 77 0 77 142 13482 134933 14149619 B85.05
12 195768 57 1113 56 194655 57.01 2744 191911 13489050 2186 0 216 140 37286 192127 13526336 57.10
1983 1 234347 72 1160 €5 233187 72.03 2183 231004 20517529 326 o 326 138 55470 231330 20573000 72.13
2 642287 41 3602 40 638685 41.01 0 638685 32291884 510 712 1222 138 204915 639907 32496799 41.19
3 706710 34 9452 31 697258 34.04 0 697258 29265413 406 4580 4986 131 B05354 702244 30070767 34.73
4 306763 58 652 58 306111 58.00 9457 296654 21214914 652 0 652 128 102901 297306 21317815 58.15
5 805051 3z 7671 33 797380 31.99 7267 790113 31165328 4346 0 4346 120 643034 794459 31808361 3247
6 379874 48 239 48 379635 48.00 12767 366868 21712718 239 0 239 115 33889 367107 21746605 48.04
7 110459 96 154 95 110305 96.00 10430 99875 11822176 17 0 17 1186 2431 99892 11824607 96.00
8 226175 74 497 73 225678 74.00 13128 212550 19394064 497 0 497 113 69247 213047 19463311 74.09
9 143383 53 185 53 143188 53.00 5702 137496 8985226 185 0 185 112 25548 137681 9010774 53.08
10 50011 83 130 a2 49881 83.00 3950 45931 4700680 130 0 130 112 17952 46061 4718633 83.08
11 53629 76 206 75 53423 76.00 4590 48833 4576275 77 4] 77 12 10633 48910 4586908 76.06
12 111699 59 835 58 110764 59.01 337 107627 7830662 218 0 218 111 29562 107843 7860224 59.11
1984 1 64623 110 443 60 64180 110.35 0 64180 8732044 326 0 326 11 44817 64506 B776662 11035
2 63336 79 558 60 62777 7917 o] 62777 6128015 510 s} 510 11 69800 63287 6197815 79.43
3 183901 58 1232 57 182669 58.01 10931 171738 12283099 406 0 406 107 53564 172144 12336663 58.12
4 78155 84 246 60 75909 84.08 0 75909 7869327 246 0 248 110 33365 76155 7902692 84.16

[brt94138 hma.allan_ck]richmon2.wg2



Table I-2:
Chloride with TTP Bypass and Instream Flow Criteria

Flows @ Richmond Allens Ck Allens C Brazos

Richmond  Quality Natural  Quality River

Concent- Inflows Concent- Flows

ration ration
{Ac-Ft) (Mg/L) (Ac-Ft) {Mg/L) (Ac-Ft)
Q) (2) @) @) (5)

(1}-(3)
5 123124 140 1144 117 121980
6 92866 91 195 60 92671
7 80267 110 52 60 80215
8 74088 160 49 60 74040
9 44569 180 25 178 44544
10 643575 30 860 30 642715
11 447749 28 201 28 447548
12 518360 37 1467 42 516893
1985 1 555649 56 2398 50 553251
2 485910 77 4721 37 481189
3 774168 41 3371 41 770797
4 344330 110 863 105 343467
5 466135 170 490 165 465645
6 262482 200 238 196 262254
7 111118 190 203 188 110915
8 63108 310 25 60 63083
9 62456 320 as a8 62418
10 199215 99 302 99 188913
11 583616 49 6058 35 587558
12 1127373 42 1406 45 1125967
1986 1 276363 100 582 95 275781
2 825247 53 1142 53 824105
3 213263 110 549 106 212714
4 113065 t60 267 93 112798
5 662064 56 1281 56 660783
6 1173846 75 8615 46 1164231
7 376686 110 113 110 376573
8 176664 130 63 130 176601
9 328879 170 641 159 328238
10 582763 230 670 205 582093
11 510069 140 1695 84 508374
12 1256388 57 8065 32 1248324
1987 1 821395 89 1538 73 819857
2 574810 130 3013 42 571797
3 1233718 140 2001 110 12317117
4 543074 240 297 235 542777
5 307041 190 2637 115 304404
6 2553718 110 15392 51 2538326

[brt94t38. hma.allen_ck]richmon2. wq2

Brazos
River

Concent-

ration

{Ma/L)

(6}

1{1)*{2)-
(3)*{4)1/(5)

140.22
91.07
110.03
160.07
180.00
30.00
28.00
36.99
56.03
77.39
41.00
110.01
170.01
200.00
190.00
310.10
320.00
89.00
49.14
42.00
100.01
$3.00
110.01
160.16
56.00
75.24
110.00
130.00
170.02
230.03
140.19
57.16
89.03
13046
140.05
240.00
190.65
110.36

Make-
Up
Flows

(Ac-Ft)
7}

3170
0

0

0
1230
52850
16525
2390
1605
0
1831
8054
11335
8970
10460
4]
3950
28418
0
3359
3834
3069
5973
130
18511
5220
15922
t1722
5702
3887
1069
o
2300
0
4273
10199
2500
6625

Richmond
- makeup
- Nat ARC

(Ac-Ft)
8)=
(1)-(3)-(7)

118810
92671
80215
74040
43314

589865

431023

514503

551646

481189

768966

335413

454310

253284

100455
63083
58468

169495

587558

1122608

271947

821036

206741

112668

642272

1159011

360651

164879

322536

578206

507305

1248324
817557
571797

1227444
532578
301904

2531701

Quality in
(Richmond
- makeup
- Nat ACR
(Kg)
9=
{6)*(8)

20540582
10405418
10882766
14612653
9613169
21819106
14880638
23463139
38107742
45917405
38873538
45487261
95230866
62460968
23534046
24119921
23069222
20689746
35603065
58130193
33534603
53653862
26042913
22249175
44347557
107521804
48315095
26428455
67615314
163993954
87687779
87982063
89746509
91980264
211955143
157602278
709688904
344491406

impact of Allens Creek Reservoir on Instream Flows and Downstream Water Quality in the Brazos River

Allens Ck
D/s
Reis.

{Ac-F1)
(10)

1144
195
52
49

77
216
326
510
408
863
490
238

17

25

38
302

77
216
az26
510
406
267

1281
3058
17

641
670
77
216
3268
510
406
297
2637
3058

08/13/96 HMA - BAT94138-COE0
70,000 Acre-Feet per Year Demand, 1,600 cfs Max Pumping from the Brazos

Allens Ck  Total ACR CL/TDS Modeled Combined Combined
Spills Rels & Quality in Richmond Modeled Modeled
Spills  Concent- Rels & Flows CL/TDS in Cuality
raticn Spills Brazos
(Ac-Ft) (Ac-Ft) {Mo/L) {Kg) {Ac-Ft) (Kg) (Mg/L)
(1) (12} = {13} (14)= (15)= (18)= 7=
(10)+(11) (12)*(13}  (8y+(12) @) +(14)  (16)/(13)
0 1144 112 157982 119954 20698564 139.95
0 195 114 27410 92866 10432827 91.11
0 52 118 7566 80267 10890332 110.04
0 49 te2 7371 74089 14620024 160.04
0 0 127 0 43314 9613169 180.00
0 0 87 o 589865 21819106 30.00
0 77 81 7680 431100 14888328 28.01
0 216 80 21306 514719 23484445 37.00
0 326 80 32157 5519872 38139899 56.04
875 1185 79 115427 482374 46032832 77.40
0 406 78 39047 769372 38912585 41.02
0 863 80 85126 336276 45582387 109.94
[¢] 490 88 53167 454800 95284033 169.92
] 238 97 28465 253522 62489433 199.91
0 17 106 2222 100472 23536268 18999
0 25 110 3391 63108 24123312 310.02
0 38 120 5622 58506 23074844 319.87
0 ao2 116 43194 168787 20732941 99 03
1974 2051 114 288293 589609 35891358 49.37
0 216 113 30093 1122824 58160288 42.01
0 326 13 45421 272273 33580025 100.03
0 510 112 70429 821546 53724311 53.04
] 406 114 57068 207147 28099982 110.02
0 267 115 37859 112935 22287034 16005
0 1281 108 170583 643553 44518180 56.10
4} 3058 102 384592 1162069 107908397 75.31
0 17 107 2243 360668 48917338 11000
4] 63 111 8622 164942 28437077 129.99
0 641 114 80100 323177 67705414 169.91
0 870 117 96655 578876 164090809 229.90
o 77 116 11013 507382 87698792 140.18
5363 5579 113 777316 1253903 88759379 57.41
0 326 112 45019 817883 89791528 89.04
288 798 110 108233 572585 92088496 130.44
0 408 112 56067 1227850 212011210 140.04
0 297 123 45043 532875 157647321 239.94
0 2637 123 399925 304541 71368829 190.06
0 3058 113 426068 2534759 344917474 110.36



Tablae 1-2:
Chiloride with TTP Bypass and Instream Flow Criteria

Flows @ Richmond Allens Ck Allens C  Brazos Brazos

ARichmond  Quality Natural  Quality River River
Concent- Inflows Concent- Flows Concent-

ration ration ration

(Ac-F1) (MgiL) {Ac-Ft) (Mg/L) (Ac-F1) {Mg/L)

(1) @ &) 4 5) (6}

(1)-3) [(n*(2-
(@)* (4115}
7 952899 99 344 98 852555 99.00
8 340383 94 104 94 340279 94.00
9 130314 160 395 154 129919 160.02
10 80898 150 91 149 80807 150.00
11 133880 130 563 118 133317 130.05
12 222347 110 1227 ag 221120 11012
1988 1 212112 120 491 13 2118621 120.02
2 126188 160 476 148 125712 160.05
3 231471 77 4156 47 227315 77.55
4 112322 96 404 60 111918 96.13
5 74166 130 2606 44 71560 133.13
6 164231 70 540 69 163691 70.00
7 112701 130 113 129 112588 130.00
8 77687 110 43 60 77644 110.03
9 37267 110 17 60 37250 110.02
10 29034 170 25 60 29009 170.09
1 21790 160 42 60 21748 160.19
12 66296 230 75 225 66221 23001
1989 1 116818 70 1953 68 114865 70.03
2 187482 51 363 51 187118 51.00
3 164618 63 1554 61 163064 63.02
4 272687 59 299 59 272388 58.00
5 935762 100 684 87 835078 100.00
[] 1417189 140 249 138 1416940 140.00
7 359722 100 124 100 359598 100.00
8 287802 69 1517 67 286285 69.01
9 76215 150 120 149 76095 150.00
10 66724 160 76 159 66648 160.00
" 54811 180 1186 151 54695 160.02
12 63759 170 104 168 636855 170.00
50-yr Avg: 428768 118.86 2571 80.09 426195 119.34

1/54-2/57

Average: 116236 217.34 575 64.84 115660 217.84

[brt94138 hma.allen_ck]richmon2. wqz2

Make-
Up
Flows

(Ac-Ft)
N

2400
16080
33340

8610
24250
10345
11612
13519
11007

7930

5620

1160

7270

5839

4334

Richmond
- makeup
- Nat ARC

(Ac-Ft)
{8)=
1)-3)-(M

939669
327155
123144
74032
130703
219068
207696
122094
226352
111918
71560
160531
101588
77644
37250
29009
21748
63821
98775
153779
154454
248138
924733
1405328
346079
273278
68165
61028
53335
56385

420356

111327

Quality in
(Richmond
- makeup
- Nat ACR
{Ka}
@)=
(6)*(8)

114702994
37917919
24296618
13692321
20958551
28745168
30734859
24093545
21643164
13265443
11748687
13856084
16283666
10533507

5053266
6083967
4205624
18099443
8529412
9670085
12001462
18051285

114022081

242588328
42671541
23423423
12607249
12039690
10562645
11819087

40872877

28762384

Impact of Allens Creek Reservoir on Instream Flows and Downstream Water Guality in the Brazos River

Allens Ck
D/s
Rels.

(Ac-F1)
(10)

17
104
395

81

77
216
326
476
406
404

2606

540
17
43
17
25
42

363
4086
299
684
249

17
885
120

78

77
104

648

275

08/13/96 HMA - BRT94138-00E0D
70,000 Acre-Feet per Year Demand, 1,600 cfs Max Pumping from the Brazos

Allens Ck  Total ACR CL/TDS Modeled Combined Combined
Spills Rels & Quality in Richmond Modeled Modeled
Spills  Concent- Rels & Flows CL/TDS in Quality
ration Spills Brazos
(Ac-Ft} (Ac-Fl} (Mg/L) {Kg) {Ac-FY) (Kg) (Mg/L)
(11} (12) = (13) (14)= (15)= (16)= 7)=
(10)+(11) (12)*(13)  (8)+(12) (9)+(14) {16)/(15)
0 17 114 2390 939686 114705384 99.00
0 104 115 14747 327259 37932665 94.01
0 395 118 57957 123539 24354575 159.89
o] 91 124 13913 74123 13706234 149.97
o) 77 124 11773 130780 20970323 130.05
] 216 122 32492 219284 29777660 110.13
o) 326 123 49441 208022 30784300 120.02
] 476 125 73364 122570 24166908 159 91
o) 406 122 61073 226758 21704237 77.63
[+) 404 124 61768 112322 13327211 96.23
0 2606 125 401650 74166 12148337 132.85
0 540 126 83893 161071 13939977 7019
0 17 130 2725 101605 16286381 130.00
o) 43 135 7158 77687 10540664 110.04
o 17 140 2935 37267 5056200 110.04
0 25 145 4470 29034 6088437 170.07
4] 42 149 7716 21790 4303340 16017
4] 0 152 0 63821 18099443 230.01
o) 0 134 0 98775 8529412 70.03
o} 363 112 50129 154142 9720214 51.14
[ 406 109 54565 154860 12056027 63.14
0 299 102 37604 248437 18088899 59.05
Q 684 102 86024 925417 114108105 100.00
0 249 106 32544 1405577 242620872 139.99
0 17 107 2243 346096 42673784 100.00
0 885 106 115668 276163 23539091 69.13
0 120 11 16424 68285 12623673 149.93
0 78 114 10683 61104 12050372 159.94
0 77 116 11013 53612 10573658 159.96
0 104 19 15260 56489 11834347 169.91
715 1363 100.15 146542 421718 41019419 119.12
o] 275 147.29 34612 111601 28796996 217.61



APPENDIX J

DETAILS OF OPINIONS OF PROBABLE COST



Table J-1
Allens Creek Reservoir
Estimated Costs of Permitting

-1995 Dollars-

Geotechnical review

Detailed feasibility study and water right permit application
Environmental assessment for water right permit

Water right permitting, including additional studies as required
404 application and permitting

Archeological investigations and mitigation

Contingencies at 15%

Total for permitting

$300,000
300,000
300,000
1,000,000
300,000
300,000
—375.000
$2,875,000

J-1



Table J-2

Allens Creek Reservoir

Opinion of Probable Cost of Bam and Related Facilities

- 1995 Dollars -

Quantity Unit Unit Cost Total Cost
Embankment
Mobilization - 5% of subtotal 1 LS $1.836,000 $1.836.000
Care of water 1 LS 312.000 312.000
Site preparation - 1% of subtotal 1 LS $3865,000 ' 365.000
Embankment fill 3,824,000 CcYy 2 7.648,000
Embankment underdrain system:
Fiiter sand 320,000 cY 13 4,800,000
Miscellanecus piping 1 LS 960,000 960,000
Soil cement on dam:
Placement 310,000 cY 15 4,650,000
Cement {0.1436 tons/cy) 44,500 Ton 75 3.338,000
Fly ash (0.0436 tons/cy) 13,500 Ton 435 608.000
Seeding 32 Acre 4,000 128.000
Slurry trench cutoff 920,000 SF 3.75 3,450,000
Two dikes for Wallis, Texas 1 LS 24,000 24,000
Embankmaent subtotal $28,119.000
Spillway
Stilling basin excavation 44,000 cY 3 132.000
Discharge channal excavation 663,400 CcY 3 1.99C.000
Soil cement spillway foundation:
Placement 54,000 cY 15 810,000
Cement 7.800 Ton 75 585,000
Fly ash 2.400 Ton 45 108,000
Spillway:
Formed concrete - walls 7,400 cy 150 1,110,000
Mass concrete - siab 21,800 CcY 125 2,725.000
Cement (0.2 tons/cy) 5.800 Ton 75 443,000
Fiy ash (0.0505 tons/cy) 1,500 Ton 45 £8,000
Reinforcing steel (0.04267 tons/cy) 1.300 Ton 1.000 1,300,000
Spiliway bridge 10.200 SF 30 310,000

J-2



Table J-2 Continued

Spillway subsurface drainage:
Filtar sand
Miscellaneous piping

Spillway subtotal

Qutlet works

Site work

Asphalt road to spillway, 5,000 ft:

Lime stabilized subgrade, 8"
Lime

Flexible base, 8°

Hot mix asphaitic concrete, 2"

Flexible base road, 22,500 ft:

Flexible base, 8"

Timber guard posts, 40’c/c,
staggered

Site work subtotal

Total construction of dam, spiliway and outlet works

Quantity

3.0C0
]

11,100
300
2500
11,100

11,100

700

Engineering and contingencies on construction at 25%

Construction Monitoring

Geotechnical investigation
Resident representation

Field laboratory

Contingencies on ¢onstruction menitoring @ 15%

Construction monitioring subtotal

Total

Unit

CY
Ls

LS

sY
Ton
cY
sY

cy

EA

Unit Cost Total Cost
15 45,000
60,000 60,000
$9.886,000

210,000 210,000
25 28.000

120 36.000

25 £63.000

5 56,000

25 278,000

75 53.000
£514,000

$38,729,000

9.682.000

600,000

840.000

420,000

279.000

2,139,000

$30,530,000

J-3



Table J:3

Allens Creek Reservoir

Opinion of Probable Cost of Pump Station and Related Fagilities

Intake and Forebay

Headwali

Gates

Excavation

Soil cement channel lining

intake and forebay subtotal

Structure and Equipment

Pump station structure and
miscellaneous equipment

Pumps, motors and switch gear

Pump control valves

Operators’ housing

Structure and equipment subtotal

Discharge Facilities

Surge tower
Discharge pipeline
Qutlet

Discharge facilities subtotal

Pump station total

Engineering and contingencies at 25%

Electrical Facilities with contingencies

Construction Monitoring

Geotechnical investigation
Resident representation
Materials testing

- 1995 Dollars -

Centingencies on construction monitoring

at 15%
Construction monitoring subtotal

Totai

$1,553,000
120,000
349,000
258,000

$2,281,000

18,217.000
8,325,000
951,000
180,000

$28,673,000

288,000
3,272,000
40,000

$3,600,000

$34,554,000

8,639,000

2,796,000

120,000
504,000
264,000

133,000

1,021,000

$47.010.000

J-4



Table J-4

Allens Creek Reservoir
Estimated Costs of Conilict Resolution

24-inch high pressure gas pipeline relocation
6-inch petroleum products pipeline relocation
8-inch crude oil pipeline relocation

Farm Road 1486 bridge at spiliway

State Highway 36 raising

Quif, Colorado and Santa Fe Railroad
embankment protection

Subtotal
Engineering and contingencies at 25%

Total

$6,000,000
900,000
1,188,000
912,000

120,000

12.000

$9,132,000
2,283,000

$11,415,000
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Table J-5

Allens Creek Reservoir
Effect of 4.5 Percent Annual inflation on Capital
and Operation and Maintenance Costs

Capital Costs

Capital cost in 1995 dollars $169,017,000
Cost in 2002 dollars with 4.5% annual inflation $230,009,000
Annual payment on 30-year bonds at 8.5% interest $21,402,000

Operation and Maintenance Cosis

Annual operation and maintenance cost in 1995 dollars $1,007,000
Annual operation and maintenance cost in 2005 dollars $1,564,000
Initial cost of electricity for reservoir filling in 1995 dollars $433,000
Initial cost of electricity for reservoir filling in 2005 dollars $672,000
Operation and maintenance cost in 2005, including filling cost $2,236,000
Operation and maintenance cost in the year 2006 $1,634,000

J-6
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The Light
company

Houston Lighting & Power P.O.Box 1700 Houston, Texas 77251-1700  713-207-1111

JECEIVE

January 8, 1997
JAN1 0 1997

By

Mr. Thomas Gooch, P.E.

rreese ang INichols, inc.

4055 International Plaza, Suite 200
Fort Worth, Texas 76109-4895

Re:  Trans-Texas Water Program - Southeast Area
Comments on Draft Memorandum Reports for Allens Creek Reservoir

Dear Mr. Gooch:

Members of Houston Lighting & Power Company's (HL&P) staff have reviewed the two
draft memorandum reports prepared for the Trans-Texas Water Program conceming the proposed
Allens Creek Reservoir: Operation Studies and Opinions of Cost for Allens Creek Reservoir
(Operation Study) dated November 1996 and Status of Environmental Issues for Allens Creek
Reservoir (Environmental Study) dated November 1996. The following comments are submitted
for your consideration.

Comments on the Environmental Study

1. Copies of additional studies which contained information about wildlife and habitat at the
proposed Allens Creek Reservoir site were sent to you last month. We feel that where
appropriate this information should be incorporated into the final Trans-Texas report.

. Wildlife Habitat Appraisal for The Proposed Allens Creek Reservoir Site. August
1995. Dr. James Lester of the University of Houston Clear Lake commissioned
by Texas Parks and Wildlife Department.

. Biological Monitoring Program of the Allens Creek Nuclear Generating Station.
1975. Dames & Moore Environmental commissioned by Houston Lighting &
Power Company.

A Subsidiary of Houston Industries Incorporated
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Mr. Thomas Gooch, P.E.
January 8, 1997

Page 2

The title of Section 2 of the Environmental Study, "Affected Environment”, should be
changed to something less prejudicial. We suggest a more neutral title such as "Site
Description" since the purpose of Section 2 is to detail the existing baseline conditions
found at the site; whereas, Section 3 assesses how constructing a reservoir will impact the
site.

The Operation Study proposes an alternative dam alignment to reduce wetlands
mitigation costs, but this second design and the reduced impacts are only briefty
mentioned in the Environmentai Study. We belicve thaitihic Tavironmental Study should
fully discuss this alternative.

During the recent meeting of the Technical Advisory Committee for the Southeast Area
of the Trans-Texas Water Project, there were questions as to why the estimated acreage
needed to mitigate the reservoir site differed so much between the Environmental Study
and the Wildlife Habitat Appraisal prepared by Dr. Lester. Both reports contain similar
area estimates for potential wetlands, but it appears that Dr. Lester based his mitigation
estimates on mitigating all land inundated by a 8,250 acre reservoir, whereas, the
Environmental Study assumes that only the jurisdictional waters of the U.S. impacted by
a 8,250 acre and a 7,060 acre reservoir would be mitigated. We understand that under
current law the reservoir developer must mitigate impacts to jurisdictional waters of the
U.S. and that any additional mitigation would be solely at the discretion of the developer.
If this is the case, it is inappropriate to include estimates for discretionary mitigation in
cost estimates that will be used to compare this water management strategy with other
strategies.

Additionally, we question whether the statement in Section 4 (third paragraph) that the
remaining area in the proposed reservoir area would require some mitigation is cosrect.

Both the Environmental Study and Dr. Lester's Wildlife Habitat Appraisal assume that all
the environmental and ecological impacts will be negative. This assumption has proven
false at the reservoir constructed adjacent to the South Texas Project in Matagorda
County. HL&P constructed the 7,000 acre reservoir in the early 1980's and filled the
reservoir with fresh water from the Colorado River. Annual waterfowl population counts
conducted each fall from 1980 to 1986 showed a increase in the number and diversity of
migratory waterfow] and native shorebird species. Annual Mad Island Marsh Christmas
Bird Counts which are conducted at the STP Reservoir and neighboring land have
continued to identify a wide range of species that have been attracted by the reservoir.
Reports detailing these ecological studies are attached. In general, the ecological
advantages of managed deep water habitat over farmlands include increased number and
diversity of migratory waterfowl (i.e., ducks, loons, grebes), increased number and
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diversity of native shorebird species, and a refuge for migratory waterfowl during drought
cycles.

In addition, aquatic life habitat has not been addressed. Construction of a reservoir
enables a well managed fishery to be established that will enhance the ecological value of
the site, the recreational fishing activity, and general aquatic recreation activities.

HL&P believes that the positive environment and ecological impacts should be fully
aiscussed i the Enviomnmenial Siudy and the vaiue of these positive impacts be uscd to
offset needed mitigation. o ‘

Will the reservoir dam design include relief well or some other mechanism for relieving
the hydrostatic pressure of the reservoir on the dam? If so, could this water be used to
enhance the wetland areas which lay between the reservoir and the Brazos River?

Comments on the Operation Study

1.

The Operation Study is somewhat confusing. The main body of the study addresses the
operation and costs associated with a 8,250 acre reservoir. Almost as an afterthought, an
additional section was added which proposes an alternate dam alignment that woulid
minimize the inundation of wetland areas. Since the outcome of evaluating this water
management strategy would undoubtedly be significantly different depending on which
of the two design options is considered, it is important that only one design be proposed
for final review by the Trans-Texas Section Team so that all team members are
evaluating the same project. Based on the material in these studies, HL&P supports the
concept of realigning the dam to minimize disturbing established wetland areas. We
suggest that the realigned dam design be the single design evaluated by the Trans-Texas
Selection Team for the Allens Creek Reservoir; consequently, all the supporting
operational studies, cost estimates, environmental impacts, and other materials should
support this design. It seems more appropriate to discuss the two alternate designs and
the advantages of the realignment in the report's Introduction, then focus exclusively on
the one design in the body of the report.

The Operation Study does not address several of the criteria which will be used to
evaluate the various Water Management Strategies. In particular, the study does not
discuss a very important issue: the economic impacts of the reservoir to the surrounding
communities. HL&P commissioned an economic analysis of the recreational value of the
proposed Allens Creek Reservoir and State Park when we were planning an electric
generating facility adjacent to the reservoir. The study, which is attached, concluded that
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there would be an annual net benefit of at least $24 million (in 1985 dollars) from the
direct use of reservoir and park facilities. In addition, the development of a dependable
water supply will also impact the economic development of not only the surrounding
communities, but also of the downstream communities in Fort Bend and Brazoria
Counties. HL&P suggests that the economic impact of the reservoir be fully discussed in

the final Study.

3. The Operation Report does not address operating the Allens Creek Reservoir and the
other Brazos River Authority reservoirs as a syste:mn. Is it possibie io optimize the yield
from the Brazos River and the Allens Creek Reservoir by operating these reservoirs in a
coordinated fashion?

We appreciate the opportunity to comment on these Studies. Should you have any
questions about our comments, please contact Ms. Cynthia M. Schmidt at (713) 945-8214.

(et 44

Edward A. Feith, P.E.
Manager, Environmental Department

CMS/cms JAENVAWATERSUP\ALENS-CK\COMMENT 1. WP$6
Attachments

cc:  Jeff Taylor



United States Department of the Interior
FISH AND WILDLIFE SERVICE aYes

Division of Ecological Services

17629 E! Camino Real, Suite 211 . -_— .
Houston, Texas 77058 C L';" 7/ le Teny Gcr(' l\
February 11, 1997 A T AR —T_Ayfm

Albert Gray
Development Manager
Sabine River Authority
P. O. Box 579
Qrange, Texas 77630

Dear Mr. Gray:

The U.S. Fish and Wildlife Service (myself and Bryan Pridgeon) has been participating on the SETAC to
insure that TTWP planning will be consistent with any Federal environmental requirements and that fish
and wildlife resource planning is included with other features of project development.

‘We have recently reviewed and completed a preliminary field evaluation of the Allens Creek Reservoir site
near Wallis, Texas. The information contained in the environmental issues volume is quite comprehensive
but we believe Figures 2.1 and 2.2 shouid be combined into one (or an overlay) cover type habitat map.

The action agency for this project should inspect the area for bald eagle nests and for the presence of
Attwater greater prairie chicken at the time the detailed planning for construction begins. There are eagle
nests across the Brazos in Fort Bend County and suitable habitat for prairie chickens was identified within
the reservoir area.

Alligator Hole is a rather unique and interesting habitat. Mitigation for losses here would be extremely
costly so the project should be designed around the alternative that avoids this area. A mitigation scheme
for subsequent losses could be put in place in and around the Alligator Hole landscape to return value that
has been lost from past agriculture. This could be done by an easement on the lands involved to conserve
them as natural areas against deterioration and drainage for the future. '

The operation of the reservoir for storing trans-basin water was not discussed in the document if this is the
case. Would the reservoir be on the direct route of trans-Texas conveyance or re-allocation take place by
withdrawal and discharge into the Brazos during pick up périods elsewhere? This requirements could affect
design of the reservoir and consequential environmental acts in the reservoir and river. '

Thank you for the opportunity to comment. If you n information please do not hesitate to

contact me at 713/286-8282.

ce:
Glenda Callaway, TTWP Environmental Focus Group |
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Albent Gray , ' O;"'é_‘.? b
Sabine River Authority of Texas ‘ R, I~
Box 579 S "y,
Qrange, Texas 77630 b

Dear Mr. Gray,

Enciosed 1s a couv of my personal comments regarding the TPWD's Legislative Summary for the State
Water Plan,

My comments on the Allens Creek Project can be found here as well as other comments that address
the Trans - Texas Plan. Please do send me 2 copy of Volume II of the Allens Creek Plan.

Thank you for your assistance.

) SV ¢ (S ST A

Brandt Mannchen

1705 Michigan #3

Houston, Texas 77006
H713-521-9534, W713-6404313



December §, 1996

Craig Pedersen

Executive Administrator

Texas Water Deveiopment Board
P. 0. Box 13231

1700 N. Congress Ave.

Austin, Texas 78711-3231

Dear Mr. Pedersen,

rncioseq are mv Dersonat comments reearding the "Draft Water for Texas Today and Tomorrow - A
Drafi Leaslative Summary of the 1996 Consensus - based Update of the State Water Plan®,

Iy T am concerned that the TWDB is talkine to state lesislators about what bills should be passed by the
Texas Legislature and what should be tn the bills. This one action virtually nullifies any possible impact
the public, including mvself, can have on this probosal. This is not true public participation since the
outcome is alreadv oreordained. In essence this is sham public input. 1 object!

2} In realitv the entire process is backwards. The Texas Water Plan update should come out first, the
public should exve their comments. and then the water plan finalized. Bv the time the water pian does
come out the T'WLB wail have gotte much of what it wanted, without public input and scratiny of the
water plan because the Texas Lesislature will have passed changes that TWDB pushed to have made. All
this 1s beine done aeawn without the benefit of public 1nout which can correct errors as well as bring
additional information to the fore and prevent hastv actions that are not in the public's best interest. I

object again!!

3} DI0CE WE 0ave 0O INHOW STUAISS COmPpIeleq, as one exampie, now can we push for changes to water
policv that will ettect intlows when we cannot tell how the inflow issue will effect the water plan? The
same can be said for the droueht criteria. Without seeing what TWDB procoses and how the public feels
about this how can leeislation be passed that will change drought policy regarding overriding inflow
protection? You in essence seek changes 10 ootain more power before vou give the public the ability to ses
waat you propose and judge it.

4} I certainly agree with Bill Moore of the San Jacinto River Authority that we need to have people take
responsinility for their actions or inactions. Tais means hat we need 1o stan living within our means. In
the fiouston Area we have exceeded our carrving canacitv. We exceed air quality standards so we are
€XCELSAINg QUr ALFSOEA CADACITY. WE EXCSL WAIST qUATY STANCATAS SO We are exceeding our water quality
capacitv. we exceed our watershed capacity to only use water in the basin where we live, we exceed oar
floodshed capacitv since we have severe floods everv vear which canse millions of dollars of damage, we
have exceeded our wildlife capacitv since we have endangered species, depleted wildlife populations, and
deteriorated habitat (verv Litte native prairie and bottomland hardwoods left, to name just two habitats that
have severetv deteriorated). we have exceeded our vegetation capacity by destroying so much of our native
vegelarion that erosion is having a maior impact on our human created systems, like dredging for
navigdtion.

We need 10 stan ifvineg within our means. Just because there have been interbasin transfers in the past
does not ean we should have more of them. The maenitude of interbasin transfers being proposed are
huee combared 1o what we have seen in the past. I do not believe that once water has been wansfered that
it can be cut off from the basin it has been transfered to. I believe those who sav this are not being
accurate or Honest. I do not reallv believe that once Houston eets Trans - Texas in it will give the water

back 1o East Texas.



We peed (0 redurect our DODLLALON ETOWLA tO areas where We are 0ot exceeding ous water carrying
capacitv. We also need to reduce povuation growth and discourage addiional people from moving here.
We need to reduce our material usage. We do not need a doubled poouiation. Trend is not destiny. We
can plan for these things. If we do not talk about them and stast the process then we will never come to
2NDs WIth the growing torever cancer talk. This is not biologicallv possible or socially desirable or
responsible. '

4} | 150 am concerned that we are piecemealing the old Texas Water Plan. You do not show in the
docurnent the existine water transfer proiects that are in place. If you overiay these with the ones
Dronoseq LAl are m vour AoCUment vou ¢an verv casilv see that a canal or pipeline down to Brownsville
and one to the Panhandie are not that farfetched from happening. The palitical momenrum will be hard to
resist once all of these projects are in place to go ahead and make some final connections. This would be
disasterous for the environment and for people's livelihoods,

3) Tne economic emphasis of this lan scares me. Economic potential is not necessarily good for
pegpi¢. For insiance. massive iavofs. in Texas and eisewhere, are gcod for economic potential for
DONANOIQErs ANa SIOCKNOIQErs as are movements (o other countries of jobs. But they are devestating to our
DeaDle wilo need the joDs fere and now. In addition on page 2 tus plan does not tocus on economic
viabilitv because it does not take the attitude that overstripping our natral resource base is bad and that
those iobs shipped out of Texas to other countries is not good: In addition on page | when you talk about
reasonable cost for economic developement what does this mean? s it reasonable to have socialistic
ITENTS 10 SUDDOM Weallnv Dersons or interests bv subsidizine these with lots of water projects? Is this best
for the public in the long run?

6) [ continue to be worned that by TPWD signing on to this process and plan it has placed itself in an
1mpossible position. | do not belteve TPWL will have the ieverage to stop unacceptable parts of this plan
when it is so emeshed in the matrix of the plan. I do not beleive that TPWD will have the independent
voice to stoo foolishness within the process. ‘T'he ‘I'PWD has an coportunitv to do this outside the process
wiere it can ik directiv 10 1e oubiic and not be compromised bv its entansiements within the process.
‘I'us 1s a2 great concern that [ have. Already the PR pant of the process makes you wonder about its
taimess and valdity. “I'his 1s not a concensus - based process when vou do not aliow the public to respond
before vou work with legislators about what chanses are needed and when most meetings of the Trans -
Texas proiect are held at times when the public cannat attend.

7) I am opoosed to manv of the water proiects that are listed on page 6, Figure 5, In particular the
wallISVILE L7am Wil URACCEDtansv IMDaC IRE 1 IIDITV KIVET AN A0 IS IO oecessary economically. The
Adiens Creek Iyam reailv scares me since on page 1 - 1 of the Draft Memorandum Status of
Environmental Issues for Allens Creek Reservoir. Trans - Texas Water Program Southeast Area,
November 1996. when it savs that "The provosed reservoir could provide additional yield and or serve as
reguiating storage for water being transferred westward to areas of need in the central part of the state.”. T
can easitv see Toledo Bend water going to Austin and San Antonio as well as Houston. This is not living
wiLaLn our means and is disrupting entire muitiple watersheds in a third of the State of Texas. This is not
a comfortinz thought for a plan that is supposed to care about the environment. This same phrase is also
given on page I - i of the companion report. "Ovperation Stdies and Opinions of Cost for Allens Creek
Reservoir, Volume I - Text,

3} 1am verv concerned about the water transfer proposal on page 6 that will take Trinity Rever (Luce
Bavou Proiect) across Samm Hounston National Forest in San Jacinto County. We must stop thinking of the
NF as 2 olace to put proiects across and destray the eavironment. [ am also concerend about the canal that
1s spown as connecting Lake Conroe to the Conroe Area. It appears as if the San Jacinto River may be
irnpacted by this. The river makes an excelient flood control, recreation, and wildlife corridor to Lake
Houston and should be protected and not degraded

9) Manv of the other dams on page 6 look unneeded including the Paluxy Dam. Ric Grande Wier, and
others.



1vy 1 pave a concern that this nlan does pot do enough about stressing the need teo iearn to live with
droughts and not fight against them. Droughts are not disasters. Peoole living where there is not enough
water is the disaster. It is namrai and cvelical to have drv and wet tmes. We need to adapt to these real
nanira IoVIOMmS ang not Uy 10 enginesr our way around them,

11) “{'he State must stoo gramng water rights permits to aiready overallocated waters. This makes no
sense at all. ln agdition the state must not do anvthing to weaken the Texas Oven Records or Meetings
Acts. There are verv few real emerzencies that require such draconian authority that cannot be seen
coming and planned for ahead of ime. Do not wait for droughts or floods but plap ahead. I am totally
against anv emergency suspension of inflows into bays, estuaries, and rivers. You do not even define what
emereency is here or give the criteria for determining if it exists.

12} 1 am Dot I0T uslng streams as conveyance mechanisms for someone's water that will be used later.
Once the water hits the stream it is the public's and should be used for public purposes. Also on page 11,
TNRCC "must" and not simplv "consider” mitigate impacts of interbasin transfers. Why would you allow
short-changing of ather's environment when you take their water? .

13) Opee again water conservation Is g1ven short shnit here, A mumuimum water conssrvation plan must
rednce use bv 30%a. Orherwise you are just paying lipservice 10 what we can do to save water,

14) On paee 13. I am aeainst streamlining water rights permitting. This vsually means the public has
IewTr oDDOMININES 1O et Wnelr concarns on record. Aiso on paee 15. I do not want the state to buy dam
sites. Buving dam sites ensure that boondoggle projects will be provided subsidies and momentum for
completion.

15) On page 16. I do not see a crisis of bond fundine. It looks like alot of money is left to use, Itis
obvious the State wants to mix all the monies so it can use them to build boondoggle water projects
without the pubiic’s oversisnr 1 coiect. In additon environmental mitigation must be a state requirement
and not just a federal one.

16) On page 19 flooded arcas should be bought and turmed into natural flood control areas and be used
for parks, recreation, and wildlife corridors.

17y On page 23. I have real cancems gbout regional environmental mitigation banks. These banks, if
not operated properly. mav make develooment of wetlands sites. which under Section 404(b)(1) guidelines
bv the U. S. EPA are deerned to be sites of special significance and should not be developed, ecasier to
develop, Two areas where mitieation banks would be useful would be the Katy Prairie, so that we could
create at least 2 50.000 acre Katy Prairie National Wildlife Refuge, and Sam Houston National Forest
where we could buy inhoicings acautre butler lands, and corndors to connect all of the federal forest

lands.

181 1 se= notiine in here thar addresses saving wild, scenic, and recreational rivers in our state. This is
a large oversight and must be corrected.

I¥! 1D WEST HAITIS Lounty and [0 waler and rOIT Bena L OUnmes 1 Want 10 see some groundwater use
saved for the Katy Prairie and the farms that exist there so the hundreds of thousands of waterfowl and

shorebirds can safely live in this area.

20) I am agzinst golf course irrigation projects having a greater priority than instream flows for wildlife
and for natural purposes.
211 1am verv concernad that the present studies on inflows into Galveston Bay suggest that about half of

the water (4.9 million acre fect) be protected for bays and estuaries and the other 50% be allowed to be
sucked up bv development. This herdlv seems fair to the environment aad its natural range of flows.



Becatise of these concerns I reguest that this document be withdrawn and not be developed undl the
new Texas Water Plan is finalized. Thank vou.

Sincerely, 0%} w MM

Brandt Mannchen )
1705 Michigan #3

Houston, Texas 77006
H713-521-9334, WT13-640-4313
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Don W.Hooper, Ph.D.
Office of the Superintendent

Caf'y Ts Tom G'aoc}'\

January 28, 1997 ' JeRE Tayler

Mr. Albert Gray

Coordinatgr, Trans-Texas Water Program Southeast Area
Sabine River Authority

P.O. Box 579

Orange, Texas 77630

Re: Proposed Allens Creek Reservoir
Dear Mr. Gray:

[ understand that the Trans-Texas Water Program (Southeast Study Area) {s considering the
proposed Allens Creek Reservoir as a water supply option {or meeting projected water demand in the
State of Texas. As a local official I am in favor of the Allens Creek Reservoir because

« the Fort Bend Independent School District will ultimately need a dependable surface water

supply
« future economic development in FBISD depends on the future availability of a dependable water

supply

« the reservolr can store otherwise destructive flood water for constructive use during droughts

e the reservoir will have a positive economic impact on the school district due to increased
recreation facilities and tourism

+ the reserve will have a paositive economic impact on the school district due to the potential for
development and increased property value of the land surrounding the reservoir

» the reservoir will enhance the environment by replacing flood prone agricultural and grazing
land with a reservoir that can support a large fish and bird population.

I urge you to give full consideration to the positive economic impact that the Allens Crzek Reservoir
will have on the local and regional economy and recommend it as a water supply project to the

State.
Sincerely,

ean, (o El =
Don W. Hooper, Ph.D.
Superintendent

ce: County Judge
Brazos River Authority
The Greater Fort Bend Economic Development Council

Fort Bend Independent School District + 16431 Lexington Bivd. + Sugar Land, Texas 77479 - (713) 634-1000 - Fax (713) 624-17C0

E-mci: dhooper@soho.gs.comi +++ World Wide Web: www fortbend k12.1x.us
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™ (281) 563-3950
Mz. Albert Gray Faz 211) 9632040

Coacrdinator, Trans-Texas Water Program Southaast Area
Sabine River Authority

P.O. Box 579

Orange, Texas 77630

Mayor
fnMcDeand RE*

Adewsn  Dear Mr., Qray:
Tagy J. Henley
Craig A, Krens I understand that the Trang-Taxas Water Program (Southeast
uﬁm study Area) is considering the proposed Allens Creek Reserveir
David J. Prwoaka as a water gupply option Zor meeting projacted water demand in
the State of Texas. As a Local official, I am in favor of the
City Seoretacy Allens Crsek Reservoir because: “

Elsine Heoff

Proposad Allens Creek Reservoir

o4 ad o

The City of Meadows will ultimately need a dependable
gurface watar supply.

Future aconcmic development in +the City of Meadows
depends on the future availability of a dependable

water supply.

The regserve will have -2 positlve econemic impact on
the City of Meadows due +to the potential for
developmant and increased property value cf the land
surrounding the reservoir.

The reservoir will enhance tha envirconment by
replacing floed prone agricultural and gragzing land
with a reserveir that can support a large f£fish and
bird population. :

I urge you %o give full considsration 4o the positive econemic
impact that ¢the Allens Cregek Reserveir will have on the local
and regisnal sconomy and rscommend it as a water supply project
tc the Statas.

Sincarely, |

;ZE Vi a—umﬁgz
Jim McDenald
Mayor

JM:eh

cc: County Judga Mike Rosell
Brazos River Authority
The Greatar Fort Bend Zconcmic Develcopment




COUNTY JUDGE

Fort Bend County, Texas

Michael D. Rozeil

(713) 341-8608
County Judge

Fax (713) 341-8609
January 16, 1997

Mr. Albert Gray

Coordinator, Trans-Texas Water Program Southeast Area
Sabine River Authority

P. O. Box 579

Orange, Texas 77630

Dear Mr. Gray:

[ understand that the Trans-Texas Water Program (Southeast Study Area) is considering the
proposed Allens Creek Reservoir as a water supply option for meeting projected water

demand in the State of Texas. As a local official, I am in favor of the Allens Creek Reservoir
because:

- Fort Bend County will ultimately need a dependable surface water supply

- future economic development in Fort Bend County depends on the future
availability of a dependable water supply

- the reservoir can store otherwise destructive flood water for constructive use
during droughts

- the reservoir will have a positive economic impact on Fort Bend County due to
increased recreational facilities and tourism

- the reserve will have a positive impact on Fort Bend County due to the potential
for development and increased property value of the land surrounding the reservoir

- the reservoir will enhance the environment by replacing flood prone agricultural

and grazing land with a reservoir that can support a large fish and bird
population.

E¥aTs IR e T rek Crenms Cieita 710 & INY Tarlemnm @ Diclhirmanad Tawa. ™arn



I urge you to give full consideration to the positive economic impact that the Allens Creek
Reservoir will have on the local and regional economy and recommend it as a water supply
project to the State.

Sincerely,

Ll 0 Ao

Michael D. Rozell
County Judge

MDR/z
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MAYOR
Allen Owen
January 21, 1997
Mr. Albert Gray
Coordinator, Trans-Texas Water Program Southeast Area
Sabine River Authority
P.O. Box 579

Orange, Texas 77630
Re:  Proposed Allens Creek Reservoir
Dear Mr. Gray:

I understand that the Trans-Texas Water Program (Southeast Study Area) is considering the
- proposed Allens Creek Reservoir as a water supply option for meeting projected water demand in
the State of Texas. As a local official, I am in favor of the Allens Creek Reservoir because:

. The City of Missouri City will ultimately need a dependable
surface water supply.

. Future economic development in the City of Missouri City
depends on the future availability of a dependable water supply.

. The reservoir can store otherwise destructive flood water for
constructive use during droughts.

. The reservoir will have a positive economic impact on the City of
Missouri City due to increased recreation facilities and tourism.

. The reservoir will have a positive economic impact on the City of
Missouri City due to the potential for development and increased
property value of the land surrounding the reservoir.

. The reservoir will enhance the environment by replacing flood
prone agricultural and grazing land with a reservoir that can
support a large fish and bird popuiation.



[ urge you to give full consideration to the positive economic impact that the Allens Creek
Reservoir will have on the local and regional economy and recommend it as a water supply
project to the State.

Sincerely,
i ﬂg mre
ﬂ&&/ &L
Allen Owen
Mayor
cc: Mike D. Rozell
Fort Bend County Judge
Herb Appel

Greater Fort Bend Economic Development

Brazos River Authority
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Raymond R. Betz Interests, Inc.

Raymond R. Betz Brokerage, Inc. Th e BETZ C om p anies

Establiahad in 19765

Januarv 17, 1997

Mr. Albert Grav

Coordinator. Trans-Texas Water Program Southeast Area
SABINE RIVER AUTHORITY

P.C. Box 379

Orange, Texas 77630

RE:  Proposed Allens Creek Reservoir

Dear Mr. Gray:

Betz Realty Investors, L.C.
Betz Realty Management, L.C.

[ understand that the Trans-Texas Water Program (Southeast Study Area) is considering the proposed
Allens Creek Reservoir as a water supply option for meeting projected water demand in the State of Texas. As a

focal real estate professional, [ am in favor of the Allens Creek Resenoxr because:

. .Fort Bend County will ultimately need a dependable surface water supply.
. future economic development in Fort Bend County depends on the future availability of a
dependable water supply-.
. the reservoir can store otherwise destructive flood water for constructive use during droughs.
. the reservoir will have a positive impact on Fort Bend County due to:
Q increased recreation facilities and tounsm.
o the potential for development and increased property value of the land

surrounding the reservoir.

L the reservoir will enhance the environment bv replacing flood prone agricuitural and grazing

land with a reservoir that can support a large fish and bird population.

[ urge vou to give full consideration to the positive econormc 1mpact that the Allens Creek Reservoir
will have on the local and regional economyv and recommend it as a waicr supply project to the State.

Sincerelv,

RAaYMOND R. BETZ BROKERAGE, INC.

Cr=

Tom Condon. Jr.
Vice President

cc: The Greater Fort Bend Economuic Development Council

610 West Greens Road, Houston, Texas 77067-4594 T13/873-4341 FAX 713/873-8156
Investment Real Estate « Commercial Brokerage ¢ Property Management » Development ¢  Consuiting
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Raymond R. Betz Interests. Inc.

. Betz Realtv 1 . L.C.
Raymond R. Betz Brokerage. . T he BETZ Caompanies Realts Mommaors. -

Betz Reaity Management. L.C.
Eatablished in 1976

January 27, 1997

Mr. Albert Gray

Coordinator, Trans-Texas Water Program Southeast Area
SABINE RIVER AUTHORITY

P.O. Box 579

Orange, Texas 77630

RE: Proposed Allens Creek Reservoir
Dear Mr. Gray:
I understand that the Trans-Texas Water Program (Southeast Study Area) is considering the

proposed Allens Creek Reservoir as a water supply option for meeting projected water demand in
the State of Texas. As a local real estate professional, I am in favor of the Allens Creek Reservoir

because:
. Fort Bend County will ultimately need a dependable surface water supply.
. future economic development in Fort Bend County depends on the future
availability of a dependable water supply.
) the reservoir can store otherwise destructive flood water for constructive use during
droughts.
° the reservoir will have a positive impact on Fort Bend County due to:
0 increased recreation facilities and tourism.
o the potential for development and increased property value of the
land surrounding the reservoir.
. the reservoir will enhance the environment by replacing flood prone agricultural and

grazing land with a reservoir that can support a large fish and bird population.

I urge you to give full consideration to the positive economic impact that the Allens Creek
Reservoir will have on the local and regional economy and recommend it as a water supply project
to the State.

cc: The Greater Fort Bend Economic Development Council

610 West Greens Road, Houston, Texas 77067.4594 T13/873-4444 FAX 713/873-8156
tnvestmient Read Fstate o Commercial Broherase o Property Management o Development o Consulting



RESPONSE TO COMMENTS

Response to Comments by Edward Feith, Houston Lighting and Power Company:

1. Treatment of the Potential Alignment Change

This report covers several specific work tasks related to simulation of reservoir
performance and a revised estimate of probable project cost, all of which are based on the
project concept that has been proposed since at least 1974, The possibility that the
environmental impact of the project could be significantly improved by realignment of the
embankment and raising the storage level three feet without loss of performance or
increase in total cost was recognized and explored after those other tasks were completed.
Prefiminary evaluations confirmed that the change would be basically beneficial, as shown
in Table 6-1 of the report. We think the sequence in which these findings are covered is
valid and that it is more realistic to present the alignment change as an option than to take
it for granted at this time. It is not a fundamental change, but rather a refinement at the
detail level. We believe the report deals with it in a proper manner.

2. Impact on the Local Economy
This is more an environmental factor than something to be covered in the operation study
report. We are adding discussion of this consideration in Section 4 of the environmentat
report.

3. Operation as Part of the Brazos River Authority System

The scope of work for the Trans-Texas studies refers to the Allens Creek project in the
context of "a balancing reservoir in the Trans-Texas system."” Its function as a component
of the Trans-Texas program might or might not contribute directly to the Authority's
system performance. Obviously, the Trans-Texas system as a whole wouid need to
operate in a way that would be compatible with the BRA system, but it remains to be seen
whether it would be closely coordinated with that system. As you know, this is a complex
issue, and it was not included among the tasks budgeted for the present report.

Response to Comments by Frederick Wemer, U.S. Fish & Wildlife Service:

First four paragraphs: Noted.

Fifth pammgraph: The Trans-Texas Scope called for a review of the benefits and
envircnmental impacts of operating Allens Creek Reservoir as a balancing reservoir in the
Trans-Texas system. The environmental impacts of using Allens Creek as a balancing
reservoir are very similar to those of using it as a water supply project. Those effects are
covered in the report. The use of Allens Creek operationally as a balancing reservoir would
cause day to day variations but would not impact the yield. However, if considerable storage
is dedicated to smoothing out seasonal demand, this would affect the yield. The specifics of
the balancing reservoir operation would depend on the specifics of the program to export
water to the west. The trade-off between yield and the balancing need should be analyzed at
the time a specific program of transfer is established.



Response to Comments by Brandt Mannchen:

Item #7 referencing Allens Creek Reservoir: Noted
Response to Comments by Don Hooper, Fort Bend ISD: Noted
Response to Comments by Jim McDonald, City of Meadows: Noted
Response to Comments by Michael Rozell, Fort Bend County Judge: Noted
Response to Comments by Allen Owen, Mayor of Missouri City, Texas: Noted
Response to Comments by Tom Condon, The Betz Companies: Noted

Response to Comments by Raymond Betz, The Betz Companies: Noted



