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FOREWORD

Water Supply Bulletin Number 14 offers an important contribution to the poten
tial development of water supplies in nine southwestern Iowa counties. Except
for the floodplain along the Missouri River, many municipalities and private
landforms in these counties have long experienced difficulties in locating,
developing, and maintaining adequate, high quality water sources. For munici
palities, increasing per capita consumption and other competing demands have
imposed pumping stress on many shallow wells completed within sand and gravel
deposits associated with the larger rivers of the region. Instances of ni
trate contamination in excess of drinking-water quality standards aggravate
the problem. For private landowners, upland wells completed within areally
restricted sands and gravels are subject to lowered yields during dry periods.
Additionally, they often possess high concentrations of iron or other
dissolved minerals that affect water quality.

Other reports have considered impoundments as sources for water supplies, in
cluding sites within southwestern Iowa. However, they did not include, as
does this report, design criteria based upon impoundment life, sediment yield
to the impoundment, and the amount of water withdrawal to be sustained. Hope
fully, this publication will stimulate a closer look at impoundments for serv
ing the long-term needs for reliable water supplies in southwestern Iowa.

Donald L, Koch
State Geologist and Director
Iowa Geological Survey
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INTRODUCTION

t"1 The nine counties that are the subject of this report (Pottawattamie,

|[ Cass, Adair, Mills, Montgomery, Adams, Fremont, Page, and Taylor) are among a
group of southern and western Iowa counties that have experienced chronic,

jj sometimes acute, water supply problems. In most of the region, adequate sup

plies of good quality groundwater are not available, except for those counties

that border the Missouri River (Pottawattamie, Mills, and Fremont). And, even

in these counties, the available resource is confined to the narrow corridor

of the Missouri River floodplain. Away from this corridor, dependable ground

water supplies can often be drawn from alluvial materials associated with the

larger rivers and streams. Alluvial aquifers, however, are prone to pumping,

stress as new demands are placed on them, and, in several instances, are

yielding water of increasing Inferior quality.

Faced with the problems of a deficient groundwater supply, generally poor

groundwater quality, and a trend toward degradation of the better supplies

available, the residents of the region must begin to look at other alterna

tives for meeting their future water demands. In addition to conserving and

protecting those resources that are currently available, there are three pri

mary alternatives which may be worthy of evaluation: the desalinizatlon of

^ poor-quality groundwater (Laverentz, 1974); importation of water from the
Missouri River groundwater system; and/or the development of surfacewater

II
U sources. Possibly the simplest and most economically favorable alternative is

the latter. This report addresses the potential for development of surface-

water Impoundments.

]J In considering whether or not the storage of surfacewater is feasible to
meet water supply demands, there are many questions that must be answered.
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First, are there stream valleys available where water can be impounded in

areas of water demand? Second, 1s there sufficient streamflow during dry,

low-flow periods to provide water to sustain specific water demands? Third, —

how large must the stream basin be to provide a particular sustained demand?

Fourth, how large must an impoundment be to sufficiently store both water and H

sediment for a realistic design period? And, fifth, are the engineering

properties of soils at a specific site amenable to the construction of a dam I\

and reservoir? Reconnaissance-level information can be used to rapidly deter- ^

mine preliminary site feasibility, but is by no means adequate for final

design and construction. The final design plan for any impoundment requires a p
i i

thorough and detailed site evaluation.

i;
SCOPE OF STUDY

The objectives of this study are to evaluate the characteristics of small

watersheds in nine southwestern Iowa counties (Fremont, Page, Taylor, Mills, H

Montgomery, Adams, Pottawattamie, Cass, and Adair) and to determine which

offer potential impoundment sites for public water supply. :,'

To assess the preliminary feasibility of an impoundment site, several

fundamental watershed and site criteria are considered, they include: 'j

1. The availability of stream valleys that can be dammed to impound ^
water in adequate volumes to meet water-supply design specifications. ,

2. Definition of contributing watersheds that have sufficient yield to -
provide the necessary water to meet design withdrawal rates and j
anticipated losses. -

3. Site locations that correspond favorably with the geographic centers ~
of water demand and do not present problems related to existing !
structural or cultural features.

4. General soil and geologic characteristics that are compatible with
the construction and operation of a water storage/supply reservoir.

n
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The sites Indexed 1n this report have been evaluated on the basis of

these criteria. In addition, to bring the study more into perspective with

the scale of economics and the anticipated water demands of the study region,

some preliminary assumptions were made. They are as follows:

- No site would be considered wherein a dam exceeding one-half mile in
length would be required.

- No site was considered where the maximum depth of water behind the dam
would be less than 20 feet.

- No site was considered where the required dam would be less than 30
feet or exceed 90 feet in height.

- For the purpose of water supply, water requirements were based on an
ji average daily per capita demand of 100 gallons.

- Annual demands were calculated on the basis of 100 gallons per capita
, per day for 365 days per year.

PROCEDURE AND METHODOLOGY

LI
In each of the nine counties studied, several steps were followed to lo-

jj cate and determine the feasibility of potential impoundment sites. The proce
dures and assumptions used are outlined in the following sections.

Determination of Water Demand

Design criteria for a water supply reservoir can be quite variable.

|j Thus, for this study, arbitrary limits were placed on the impoundment size.
Basically, two categories of water supply were considered, small municipal.

\J systems and county-wide rural water distribution systems. Respectively, pop-

|j ulations of 5,000 and 12,000 were set as reasonable numbers for the present

study's purpose. Potential reservoirs were screened in terms of their ade-

y quacy to sustain water supplies at these population levels. The dally per

capita demand, as given earlier, was set at 100 gallons per day per capita.

J



At this value, the required sustained withdrawal rate for a community of 5,000

people 1s 500,000 gallons per day (gpd) or nearly one cubic foot per second

(cfs), and a county-wide distribution system for 12,000 people requires.

1,200,000 gpd or approximately 2 cfs.

Considerations of Drainage Area

One of the most important factors 1n reservoir siting 1s determining

whether its contributing watershed is adequate to provide enough water to meet

the design demand plus compensate for losses from various causes. Because

most smaller impoundments, such as considered in this investigation, are

located on ungaged streams, adequate records are not usually available to make

yield determinations directly. Therefore, regional mathematical methods have

been developed to derive watershed yield from available runoff and rainfall

data. Such a method, developed by the U.S. Geological Survey (Helnitz, 1970),

and modified by the Iowa Department of Environmental Quality (1980), was used

to estimate watershed yield for each of the nine counties studied. Basically,

a minimum watershed area was determined for each county which could supply 100

(gpd per capita) for populations of 5,000 and 12,000. Details of the method

are discussed in Appendix A. Based on these analyses, it was concluded that

watersheds greater than 25 square miles 1n area were much larger than required

to meet the design demands of the study. Consequently, sites with drainage

areas exceeding 25 square miles were excluded.

Preliminary Site Selection

The next step was to locate points along the various rivers and streams

of the study region where drainage areas were adequate with respect to the

preliminary established yield requirements. In the process, points along

n



LI

u
streams with sufficient drainage area were located on a drainage area base

y map. The base map was derived from tables and maps presented in Larimer

(1957).

LI
Site Evaluation

u
Sites located during the preliminary site selection process were trans-

y ferred to seven and one-half or fifteen minute series U.S. Geological Survey
topographic quadrangle maps. In this step, the potential for locating an

\ I
J Impoundment was visually examined relative to the criteria established for dam

length, dam height, and minimum Impoundment depth. If the site met these

criteria, a line was drawn to represent the location of a dam, and the contour

IJ representing the maximum level of impoundment was outlined. The outlined

area, maximum impoundment surface area, was planimetered and the total surface

L area calculated. The total storage volume for each site was calculated by

:; multiplying the maximum Impoundment depth (in feet) by the surface area (in

acres), and dividing by three. The method used in this calculation is given

M in Appendix B. To this point, no consideration was given to design storage

requirements for sustained withdrawal or for the storage of sediment.

u

u

u

u

Required Storage Capacities

Three important factors determine the total storage requirement of a

water impoundment; the impoundment's projected design life, sediment yield to

the impoundment, and the amount of water withdrawal (and losses) that must be

sustained. To reasonably estimate these parameters, regional equations were

derived to determine the relationship between sustained water supply (draft)

and water storage, and sediment loss and sediment storage. The methods for

jj deriving these relations are discussed in Appendices Cand D.



In addition to these criteria, two other factors (related to variability

in watershed yield) were considered. During drier periods, a watershed may

not yield the water necessary to sustain a required withdrawal. To compensate

for this, an impoundment must be designed to store enough water to meet such

contingencies. This is defined as carry-over storage. Alternatively, a

reservoir can be designed to meet a specific, sustained level of withdrawal

corresponding to a watershed's lowest annual yield. This 1s defined as

within-year storage. In either case the frequency and magnitude of low-

watershed yield events must be characterized.

In this investigation calculations for draft-rate/storage were based on

the concept of within-year storage. For this purpose, regional draft-rate/

storage equations were derived through an analysis of the relationship between

watershed areas and observed low streamflows that have recurred statistically,

once in ten and once in twenty years. Using this method, required water stor

age volumes and sustainable withdrawal rates are based on projected minimum

annual watershed yields.

The total design storage capacity of an impoundment includes; storage

required to meet the design water draft-rate, and the storage needed for the

sediment the watershed contributes to the reservoir. To calculate sediment

storage volumes, an areal relation for sediment loss was derived for the study

region, (the method is discussed in Appendix D). Sediment storage volumes

were calculated for reservoir design-Hfe periods of 20 and 50 years.

After the draft and sediment storage volume requirements were determined

several preliminary sites were eliminated on the basis of inadequate storage

capacity. Many preliminary sites in both design population categories were

found to be much larger than required. Therefore, for comparative purposes,

and to bring the net storage requirements more into scale with the selected
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population design demand, additional calculations were made. This involved

J determining the actual storage requirements for the two selected demand levels

|. and the two design periods chosen at each selected site. This procedure 1s
-1 discussed in Appendix E.

|!
*-* Existing Structural and Cultural Features

y In the final step, each site was evaluated for existing structural and

cultural features that would probably obviate the construction of a storage

reservoir at selected sites. No on-site investigations were conducted; re

liance was placed on details given on the topographic quadrangle maps used for

the study. Particular attention was paid to areas 1n which an Impoundment

would encroach upon community developments; cemeteries, parks, railroads, pri

mary highways, and related features. Additionally, Impoundment sites crossed

by power transmission lines and petroleum and gas pipelines were excluded.

Li

U

Li RESULTS
i i

y In the pages that follow, Information 1s presented on 164 potential

reservoir sites for the nine counties in the study region. For each county

Li there is a reservoir site location map and atable which summarizes, for each

Ij site, the general and design storage characteristics, and sustainable draft

rates for specified population categories. Most of the available sites

y selected had capacities two to five times greater than the calculated required
storage and thus they were scaled down to impoundment dimensions relative to

the calculated required capacity (methodology examined 1n Appendix E). The

|j tables are accompanied by aset of maps which give the location, topographic,
^ and cultural details for each site. The site numbers in the tables correspond
j to the site numbers on the maps. The topographic maps on which sites are

U
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identified have been reduced in size from the original. Seven and one-half

minute maps have been reduced by 73 percent and 15 minute maps have been re

duced by 50 percent.
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SITE 10CATIC*
HATERSKEO

HE*
KOR-SULEO

lWOUHOrCNTS

Sec. Twp<«) «»9(«) (alles2)

°tax1eu*i
Depth

(feet)

Surface
Area

(acres) (

Total
Vo1u»e

acre-fe*

1 19 74 33 7.04 60 696 13918

2 4 76 32 9.00 60 796 15919

! 3
1

6 74 34 0.12 40 407 5421

4 6 75 32 10.60 40 337 5160

5 22. 23 76 33 8.94 CO 745 14907

'

4 76 33 9.16 60 715 14305

1
2 14 31 7.73 55 528 9677

3 31 76 10 7.90 60 729 14537

; 9 12. U IS 30 7.76 60 330 6607

, l0 11 76 31 6.27 60 435 8689

11 a 76 31 7.61 40 269 3584

12 it 76 32 5.76 40 284 3790

13 34 75 31 8.21 40 292 3396

; H 11. 12 74 32 6.10 55 637 11676

. 15 33. 34 75 30 6.14 60 660 11190

' 1< 6, 31 73. 74 33 11.70 60 639 12787

1 17 5 75 32 16.30 60 393 17366

la 4. n 75. 76 33 15.30 40 734 9786

ii is 76 32 14.70 40 617 8222

20 18 76 33 15.00 40 575 7662

21 11 77 33 14.40 40 651 8686

22 '. a 75 to 14.50 40 484 6455

21 13 76 30 14.10 60 399 7977

2« ». » >6. '7 31 17.40 40 591 7378

2* 13 77 31 17.50 10 752 10023

Pepul
Servi

(1000

zz c

Ilea UttMl
0 9ai

«) (feet

•awel

/see)

AMID OUKTT

lew-Flow Recurrence
Interval Atfuaed

(yean)

10
20

10
20

10
20

10
20

10
20

10
20

10
20

10
20

10
20

10
20

10
20

10
20

10
20

10
20

10
20

10
20

10
20

10
20

10
20

10
20

10
20

10

20

10
70

10
20

10
20

water Supply volume
Requireaent*

(acre-feet)

377
1072

349
968

361
1014

328
891

350
972

347

960

366
1032

364
1025

366
1033

377
1072

349
963

361
1014

328
891

350
972

347
960

366
1032

364
1025

366
1033

1115 1115

368
1041

396
1146

360
1009

390
1126

390
1124

314
842

831
1147

343
1166

361
1193

875
1215

873
1211

1226

807
1110

305
1107

368
1041

396
1146

360
1009

390
1126

390
1124

314
342

331
1147

843
1165

863
1204

851
1193

876
1215

373
1211

322
1226

807

1110

805
1107

SCAICO 0RAET RATE/STORAGE 9E0UIREKEHTS

Sediment Storage
Requlreaent*
(acre-feet)

234 585
234 585

289 722
289 722

264 661
264 661

332 810
332 830

287
287

717
717

293 713
293 733

255 637

255 637

258 645
258 645

254 636
254 636

212 . 531
212 611

250 625
250 625

197 492
197 492

267 667
267 667

207

207

517

617

208 520
203 620

361
361

903
903

480 1200
430 1290

467
467

439
439

447
447

1163
1168

1098
1093

1117
1117

412 1079
432 10)9

414
434

423
423

507
607

610
610

1035
1035

1060
1060

1269
1269

1275
1275

Recalculated Evaporation Storage Total Scaled
Surface Area* Requlreaent* Required storage*

(acref) (acre-feet) (acre-feet)

31
65

32
63

47

96

SO
92

32
63

32
63

34

70

31
64

31
64

30
66

46
97

45
101

47
96

33
72

30
67

34
60

66
81

93
121

98
124

93
123

66
32

99
121

99
121

43

83

54

85

77

126

87
129

53
84

54

85

55

91

50
34

SO

31

46
82

75
126

67

121

77
126

46
32

61
37

102
117

151
175

148
171

148
171

147
172

147
172

97
114

156
173

156
119

15
33

24
41

16
31

27
42

24

48
33

63

25
46

43
65

16

32
27

42

16
31

27
42

17
IS

27

46

16
12

25
42

16

32
25

42

IS
33

21
41

23
43

37
63

22
50

33

61

24
48

39
63

16

36

25

45

IS
33

23
41

17
30

30

44

33
41

51
59

49
61

75
38

49
61

73
86

49
62

74

87

49

62
73
86

49
62

73
86

33
41

49
57

49
62

78
89

49
61

78
89

626 985
1139 1693

653 1097

1283 1712

649 1060
1326 1737

685 1201
1269 1786

6S1 1094
1290 1711

656 1106

1285 1693

638 1030
1322 1714

633 1010

1316 1713

616 1027
1119 1710

615 942
1161 1687

642 1031
1139 1729

615 922
1394 1700

650 1065

1324 1739

611 932
1333 1688

613 932

1365 1685

692 1247
1211 1788

1344 2082
1668 2406

1359 2086
1693 2420

1356 2040
1705 2188

13S7 2052
1702 2197

1156 2027
17WI 2180

1356 2031
1707 2383

1119 '.190
1691 ?3*2

1354 2151
UK 246K

1!U *1S»
16" 21*1

>lv>wt 1 20 jttr design. Cotuan 2 50 yt*r design periods.
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SITE NO.: 8 COUNTY: Adair

U^ LOCATION: SECTION: "31 T 76N, R"3W
5l' QUADRANGLE: Greenfield ______ VT-
/% SCALE: 1:62500 ENLARGED SCALE: 50% CONTOUR INTERVAL: 20TTT &*
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SITE NO.: 9
LOCATION: SECTION: 12, 13 T 75N, R W
QUADRANGLE: Greenfield
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QUADRANGLE: Greenfield
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SITE NO.:
LOCATION: SECTION:

L QUADRANGLE: Greenfield
SCALE: 1:62500 ENLARGED SCALE: 50* CONTOUR INTERVAL: 20 FY.

COUNTY: Adai r

8 T 76N, R ~3l¥

22 »



' J«v=,ji'..',*a'-v>••'..*'•'• •.-V''.

=„

90

&;

. muse
6BHHC8S

<_•

SITE NO.: 12 COUNTY: Adair
LOCATION: SECTION: 36 T 76N, R TST
QUADRANGLE: Greenfield
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LOCATION: SECTION: 33, 34 T 75N, R 30W
QUADRANGLE: Greenfield
SCALE: 1:62500 ENLARGED SCALE: 50% CONTOUR INTERVAL: 20 FT.
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LOCATION: SECTION: 6, 13 T 74, 73rT71~3lff
QUADRANGLE: Bridgewater
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SITE NO.: COUNTY: Adair
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SITE NO.: 24 COUNTY: Adair
LOCATION: SLCI1UN: 4, 33 T 76, 77N, R 31W
QUADRANGLE: Greenfield
SCALE: 1:62500 ENLARGED SCALE: 50% CONTOUR INTERVAL: 20 FT.
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SITE NO.: 25 COUNTY: Adair
LOCATION: SECTION: 13 T 77N, RW~
QUADRANGLE: Greenfield"" .
•SCALE: 1:62500 ENLARGED SCALE: 50% CONTOUR INTERVAL: ZOJ^.
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Index map for impoundment sites in Adams County.
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ICCAIION
WATERSHED

ARM

Sec. Twp|.1) 5ng(U) (alles')

MM-SCMEO
IWOUNOHENIS

Hailma Surface ' Tata! Population Wfthdi
Depth Area Yoluae Served Rei

(feet) (acres) (acre-feet) (tOOO'j) (feet

1 14 71 34 8.91 36 499 5821

2 29. 32 71 33 8.9! 55 1016 18611

3 16 71 32 10.M 45 993 14896

4 3. 10 71 32 6.47 35 186 2170

5 3 71 32 6.40 45 606 9096

6 9 n 12 8.78 45 601 9019

; 21 72 33 10.10 40 410 5470

8 21. 23 73 33 11.60 40 75S 10077

9 2 72 3S 10.80 60 690 11792

10 26. 27 71 32 8.66 45 769 11527

II 21. 24. 25 71 32 11.60 45 846 12692

12' 13. 24 73 32 12.90 35 871 101(5

13. 5 73 34 9.12 40 570 7597

H 17. 20 73 32 9.97 40 1063 14044

IS 33 71 35 7.03 55 337 7103

16 1 71 36 18.60 60 5)3 10663

17 10. 11 71 32 21.10 36 '45 8696

ia 39 71 14 11.90 45 958 14164

19 31 71 33 24.60 45' 1120 16800

'/seel

low-Flow Recurrence
Interval Assumed

<years)

10
20

10
20

10
20

10
20

10
20

10
20

10
20

10
20

10

20

10
20

10
20

10
•20

10
20

10
20

10
20

10
20

10
20

10
20

10
20

Mater Supply Volvae
Requireaent*

(acre-feet)

350
973

349
972

335
1105

350
973

349
972

335
1105

336 336

1109 1109

352 362

334

915

317
850

334

915

317
850

355 355
991 991

315 315
846 346

299 299
791 791

347 347
962 962

336 336
921 921

350 350
973 973

783 783
1074 1074

730 730
994 994

796 796
1094 1094

666 666
897 897

d: c czr tr

SCALED DRAFT RATC/STORAGC RCQUIRCKC1CTS

Sedieent Storage
Requlreoent*
(acre-feet)

286
236

237
237

329
329

218
213

216
216

283

233

319
319

356
356

337
337

277
277

359
359

393
393

292
292

315
315

715

715

717
717

823
823

544
544

539

539

706

706

796
796

843
843

691
691

897

932
932

730
730

715
715

535 1337
535 1337

699 1496
599 1496

520
520

1300
1300

680 1730
630 1700

Recalculated Evaporation Storage Total Scaled
Surface Area* Requirement* Required Storage*

(acre*) (acre-feet) (acre-reet)

55

IDS

35
69

44
82

52
113

42
84

49
93

50
91

33
61

91

145

53
92

77
116

SO
141

62

no

71
112

85
128

91
131

58
86

42 70
85 112

59
101

43
94

49

93

55
103

66
81

114
137

81
116

110
152

81
127

84

123

91
145

106
121

191
213

88 140
103 160

90 158
150 173

27
54

46

72

17
34

29
46

22
41

38
57

26
57

40
71

20
44

11
55

21
42

36
56

25
46

42
64

25
45

45
65

17
31

29
43

21
42

35
56

21
40

40
58

30
51

56
76

24
47

40
64

24
46

42
64

27
54

46
72

33
43

53
60

57

63
96

107

44

54
'9
33

45

75
79

36

664 1111
1311 1761

653 1095
129) 1735

680 1190
1266 1776

629 969
1179 1719

621 955
1)68 1702

656 1094
1304 1318

677 1173
1279 1775

693 1252
1252 law

679 1199
1250 1768

652 inai
1310 173K

696 1252
1216 1«11

722 11)6
1234 1849

663 1117
1301 1756

616 1166
1292 1772

664 1111
1313 1761

1161 2173
IM9 2471

1346 2322
1660 2596

DM 2166
1«5» 217)

1)91 2145
1452 2M3

* Colwan I 23 year design. Mur* 2 53 year sells* pe-1;«.
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SITE NO.: 1 COUNTY: Adams
LOCATION: SECTION: 14 T 71N, R 34W
QUADRANGLE: Corning "SouTh
SCALE: 1:24000 REDUCED SCALE: 73% CONTOUR INTERVAL: 10 FT.
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SITE NO.: 4 COUNTY: Adams
LOCATION: SECTION: 3. 10 T 71N, R „ff
QUADRANGLE: Lenox m
SCALE: 1:24000 REDUCED SCALE: 73% CONTOUR INTERVAL: 10 FT.
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LOCATION
VATtaSHtO

MCA
MM-SCAUD

IWOUNDHEJITS

Haifua Surface Total
Depth Arta »o1i=»

Set. T-p(n) Rn9(H) (.11ei») (feet) (acres) (acre-feet)

1 9 75 37 io.no 60 491 9369

2 6 75 36 3.67 60 509 10172

1 11 IS 34 9.51 40 045 11270

a n 7S 34 7.00 60 692 13845

5 31 76 34 6.73 40 796 10603

6 29. 3? 74 37 6.97 45 267 4001

7 M. 3? 74 37 10.70 4S 115 4728

a 4. 33 74, IS 37 7.10 45 323 4919

9 6 75 35 7.eo 60 852 17036

n 13, ta 76 36 12.30 60 949 18988

u IS. 16 76 35 7.61 60 789 14173

12 11. 18 76 3S. 36 11.10 60 703 14SS1

II .28 75 36 6.119 60 493 9963

1« 1 74 34 8.67 60 619 12380

:s 34, 3S 74 36 11.30 60 700 13998

:•> 16, 1* 74 35 8.4S 60 .790 15805

V 25, 26 7S 34 17.20 40 11183 14434

:« 32 76 34 19.00 40 877 11687

:•} 34 76 36 1S.97 60 1142 22832

Population UHhdrawal low-flow Recurrence Hater Supply Volic
Sonrnl

(looa't)
Ral

(feet
Interval Assumed

(yean)
Requi reaeot*

(acr«-feet)

in
20

325
882

325
882

10
20

353
985

353
985

10

20
342
942

342
942

10
20

377
1075

377
107S

10
20

381
1037

381
1087

10
20

378
1076

378
1076

10
20

327
837

127
837

10
20

376
1069

376
1069

10
20

366
1031

366
1031

10 *
20

307
816

307
816

10
20

368
1041

168
1041

10
20

322
863

322
e68

10
20

378
1081

378
108]

10
20

3S3
985

153
935

10
20

319
859

319

859

10

20
357

997
357
997

10
20

811
1117

811
1117

10
20

773

18SS
778

1053

10
20

339
1159

839
1159

'/»«)

SCALED DRAFT RATE/STORAGE REQUtROCHTS

Sad 1cent Storage Recalculated Evaporation Storage Total Sc*l«<i
Bequlrcaent* Surfic* Area* Requirecent* Required Star*?**
(acre-feet) (acre*) (acre-feet) (acre-feet)

337
337

841
343

33
61

S3
86

280
280

699
699

32

63
S3
84

303
303

7S3
758

48
93

32
128

233
233

582
S32

31
65

43
81

226
226

566
566

46

99
71

124

232
232

580
580

41
87

64
110

335
335

837
837

44

81
78

115

236
236

589
589

64
87

87
HI

25S
255

638
633

31
64

SO
83

377
377

943
94]

34
60

63
88

250
250

62S
625

31
65

50

83

34S
345

863
863

11
61

59
87

230
230

574
574

30
66

48
81

280
280

699
699

32

63
51
84

351
351

877
377

34
61

60
87

271
273

684
684

32
64

52
34

S02
502

1256
1256

99

122
155
178

541
547

1168
1368

9*
120

161
132

472
472

1179
1179

66
82

101
117

17

11
29
43

16
32

26
42

24
47

41
64

IS
33

24
41

23
49

36
62

20
44

32
65

It
41

39
57

12
44

44

S5

16
37

25
42

17
30

31
44

16
32

25
42

17
10

10
41

IS
11

24

41

IS
12

26
42

17
30

30
41

16
32

26

42

49
61

73

89

SO
60

81
91

33
41

SO
S3

679
1250

1198
17M

649
1246

1019
1726

669
1292

1141
1764

625
1340

983
1698

610
1361

982
171S

630
1352

990
1711

633
1262

1*17
1731

612
1143

991
1)13

636
1318

1029

I'll

701
1223

1281

634
1323

1013
1703

684
1244

1714
1775

623
1343

976
I'M

649
1296

1174
1726

686
1240

1226
1714

646

1302
1066

1722

1363
!6«n

2145
2171

1175
1666

2726

251'

1313

1«»1
23W
2396

Coluen 1 ti year design, Coluw 7 « ytir Seslg* peModi.
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SITE NO.: 14 COUNTY: Cass
LOCATION: SECTION: 7 T 74N, R W~
QUADRANGLE: Dewey, Bridgewater
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LOCATION: SECTION: 16, 17 T 74N, R3B¥
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Index map for impoundment sites in Fremont County.
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sin locanw
MttOSWD hos-soleo

lieajmcNTS

Sec. T»p(«) R«9(w) (sllet'i

Hailnrs

Depth
(feet)

Surface Total
Area Volrae

(acret) (acre-feet)

Population UltMnaii
Served Sate

(1000't) (feetVieo)

1 35 70 41 13.80 55 401 7347 6 1

2 36 70 42 10.10 65 653 14137 6 1

3 24 69 43 7.25 75 285 7117 5 1

< 17 70 42 7.65 65 396 8571 5 1

S I 70 43 8.77 65 262 5668 5 1

e 33 69 40 8.17 45 630 9443 5 1

j 30 67 40 8.71 55 606 11107 S 1

8 26, 27 67 40 9.55 45 571 8558 5 1

9 23 67 40 7.40 55 767 14055 5 1

10 7 68 39 10.40 55 718 13162 5 1

II 18 70 40 6.79 45 467 7009 5 1

12 7, 32 63. 69 42 9.76 65 306 6640 5 1

13 13. 2a 68 42 6.91 55 255 4682 5 1

14 26 68 42 2.29 65 204 4416 5 1

IS 3 69 41 18.10 55 394 7230 12 2

It 36 70 43 22.10 55 376 6885 12 2

17 1 70 43 20.90 66 291 5326 12 2

18 7,18 67 40 16.10 45 793 11894 12 2

19 K 67 41 21.70 55 765 14029 12 2

20 32 70 10 20.11) 65 580 10440 12 2

niEHMr (sunn

Low-Flow Recurrence Water Supply Volte
Interval Atstmd Requirement*

(yeart) (acre-feet)

10
20

10
20

10
20

10
20

10
20

10
20

10
20

10

20

10

20

10
20

10
20

10
20

10

20

10
20

10
20

10
20

10

20

10
20

10
20

10
20

289
755

289
755

334
916

334
915

374
10(1

374
1061

368
1039

368
1039

352
981

352
981

360
1011

360
1011

353
983

353
933

342
941

342
941

371
1053

371
1053

330
900

330
900

380
1086

380
1086

339
931

339
931

379
1080

379
1080

453
1373

453
1373

792
1087

792
1087

711
964

711
964

734
1000

734
1000

836
1154

836
1154

719
976

719
976

750
1024

750
1024

SCUCO 0UTT RATE/STORASE REQUIREKllT!i

Sedloeftt Storage Recalculated Evaporation Storage
Reuulre=eM* Surface Area* "
(acre-feet) (acres)

ration Storage
lulreoeot*
tcre-feet)

Total Scaled
Required Storage

(acre-feet)

19
32

36

49
725

1203
1366
1844

15'
29

26
40

668
1762

1157
1750

11
23

17
29

624
1323

990
MM

14
30

21
36

633
1320

916
1603

16
29

24
38

649
1292

1032
1726

21
43

34

56
647

1319
1059
1731

17
35

29
46

651
1293

1083
1731

22
42

37
57

667
1286

1137
1757

17
35

27
45

632
1332

1008
• 1708

18
34

31
47

676
1261

1178
1764

20
44

32
55

627
1357

979
1708

15
29

26
39

663
1269

1138
1744

17
36

26
45

625
1346

980
1700

13
34

16
37

655
1496

"692
1633

36
44

57
65

1353
1656

2161
2465

36
43

62
63

1170
1630

2329
2589

36
44

61
63

1364
1636

2279
2551

44
54

67

73

1354

1643
2190
2341

36
43

61
68

1368
1612

.2313
2577

36
44

60
67

1361
1642

2245
2526

416
416

1040
1040

39
64

73
93

319
319

796
796

30
57

52
79

240
240

600
too

21
45

34
58

251

251
523
528

29
60

41
72

282
282

706
706

29
58

49
78

266
266

664
664

42
85

68
112

281
231

702
702

35
69

58
92

304
304

759
759

43

83
73

113

244
244

610
610

34
71

54
91

327
327

817
817

36
67

63
94

227
227

567
567

41
88

63
110

309
309

773
773

30
57

51
79

230
230

575
575

33
71

52
90

89

89
224
224

25
68

31
74

525
525

1312
1312

72 116
131

623
623

1557
1557

73
87

124
136

594

594
1484
1484

72
87

121
136

475
475

1187
1187

" 87
109

135
156

613
613

1533
1533

73
87

123
137

574
574

1435
1435

72
87

119
134

* Coluta 1 20 year deslft. Colwm 2 K> yeardesign peffo«.
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SITE NO.:

LOCATION: SECTION: 36 T 7QN, R W
QUADRANGLE: Tabor SWT^andoTpT^
SCALE: 1:24000 REDUCED SCALE: 73% CONTOUR INTERVAL: 10 FT.
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SITE NO.:

LOCATION: SECTION:
QUADRANGLE: Tabor SW"

T69N, R 43W

SCALE: 1:24000 REDUCED SCALE: 73%^ CONTOUR INTERVAL: 10 FT.
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QUADRANGLE: Tabor, Tabor SW 'fr
SCALE: 1:24000 REDUCED SCALE: 73% CONTOUR INTERVAL: l_Q_r_ M
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SITE NO.: 6 COUNTY: Fremont .
LOCATION: SECTION: 33 T 68N, R OT~
QUADRANGLE: Farragut _ — -.
SCALE: 1:24000 REDUCED SCALE: 73% CONTOUR INTERVAL: 10 FT.
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SITE NO.: 8 COUNTY: Fremont
^ LOCATION: SECTION: 26, 27 T 67N. R"4W
vi QUADRANGLE: Farragut, Farmers City ;
ft SCALE: 1;24000 REDUCED SCALE: 73% CONTOUR INTERVAL; 10 FT.
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SITE NO.: 9 COUNTY: Fremont
•j LOCATION: SECTION: 23 T 67N. R "4W
r- QUADRANGLE: FarragutTTflTngnam, Farmers City, Westboro
' SCALE: 1;24000 REDUCED SCALE: 73% CONTOUR INTERVAL: 10 FT.
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SCALE: 1:24000 REDUCED SCALE: 73% CONTOUR INTERVAL: 10_FJ_



a*

i SITE NO.: 11 COUNTY: Fremont
% LOCATION: 3ETJtITJTn 18 T 7QN, RWS
7/ QUADRANGLE: Imogene."ShTnandoah W

SCALE: 1;24000 REDUCED SCALE: 1M CONTOUR INTERVAL; 10 FT.
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