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INTRODUCTION

This veport containg the vesultsy of a hydrological study coan-
dacted by the South Dakota Geological Survey from July 2, 1o Julvy
14, 1279, in the vicinity of Wall lLake, Mimmehaha County, South
Dakota. The purpose of The study was to identify the extent of

The gvound water commection to the lake:

The project was financed by Minnehaha County, the Minmehaha
Conservation District, the Easzt Dakota Conservancy Sub-District,
and the South Dakota Geclogical Survey.

Wall Lake is laocated approximately 19 miles west of FTioux
Falls on Highway 42 (fiag. 1), Wall Lake iz a natural lake of
glacial ovigin; itg existence ig due to the action of alacial ice
which covered this part of the State in the geologic past. The
tervain iz undulating to nearly flat, with a veliaf of approxi-
mately &0 feet, B4t &5 pool elevation of 135%59.5 feet above the

mean sea level, the lake has a surface area of approzimalely 22%
acres and an avevaage depth of 9 feet (Corps of Engineers, {1979).
The lLake has approximately 4 squave mileg of contributing drain-
96 AV ed. Figure 2 shows the depth contour map of Wall Lake.
There are two small inlets to  the lake. The inlets are located
on the novrithwest and west edags of the lake. The surface outlet
to the lake is located on the southeast edae of the lake (fig.
1.

Twenty-~Tive test holes were dvrilled in the ares to identify
the extent of the avound water connection 1o the lake. Obsavrva-
tion wells were constructed in three of the test holes. The logs
af the test holes are in appendix & (for map location, zee Tig.
).

The results of drilling revealed that there ig a small outwash
depogit (zand and garvavel) along the west inlelt to the lake. Twst
hole 22 fapp. A, fTig. 1) penetvrated a Llaver of sand and aravel
which was 21 feet dhick from a depth of 1 foot 1o 20 feet helow
the land suvrface. falso, layers of ilty gsand avd gravel were
penatrated fraom a depth of 22 to 4% fest. The depth to waltey in
this obhservation well was 5,94 Teet fyom the caszing tap. The
sand and gravel tThickness decreases in a very short digstance from
thiz location {gee test holes %, 19, 141, and 23, app. = Test
Fole 19, located approximately 499 feet to the south, and test
hole 41, located approximately 400 feset 1o the north of ltest hole
22, had no sand and gravel Lavers. Likewise, test  hole 21,
approximately 1 mile to the northwest and in  the zame drainage-
way did nat penetrate any zand and gravel laver.

However, tegt hole & located east of the lake, penetrated a
gand and aravel laver from & depth of 4 to 17 Teet. The water
level in this absevrvation well wasg A2 feest. Tewet hole 7

weated along the cutiet of the Llak

sz depth of 4 1o 9 fest. The

?
and arawvel lLawver
holes drilled in




holes drilled

in the vicinity of Wall Lake.
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the area did not penetrate  any

gigrnificant thicknesses of
and gravel.
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Corina_the_l.ake_RBoiion

In February 1989, four sites were chogen for coving The lake
sadiments. Figqure 2 shows the location of the gites. The
criptions of the coves are lLigsted in appendix R.
ples were sent to the U.S. Corps of Engineers
£i5, and the results of these analyses are in
Wall Lake Dredging Feasibility Study by the

deg-
The core sam-—
in Omaha for analy-
an Addendum to the
Corps of Engineers.

Water Rudast gf_the l.ake

In order to determine the net ground water flow to Wall Lake,
the followng calculationsz are made:

Ah = F + Ri - Ro + Gn - E
wheye

oh s the change (in the lake level

Fis the precipitation

Bl is runoff into the lake (surface water)

Fo is runoeff out af the lake '

Gn is net ground-water movement (into or out of the lake?
E is the lake evaporation

ALl variables are expressed in terms of inches of lake level
rise or fall.

Mo precise lake level measurements wevre
available data were obhtained from the South Dakota Department of
Wildlife, Parks and Foreztvy (app. ). For calculation puwrposes,
it was assumed all measurements on  the lake level were made in

the morming before any precipitation and evaporation had occur-
red.

available. The only

The precipitation and evaporation data
Sioux Falls weather station (app. D). Fan evaporation data were
converted to lake evaporation by using the conversion factor .72
{(Kohler and others, 1959), and components of inflow and outflow
to the lake from July 3 to July 19, 1979 were:

were obtained from- the

Frecipitation was .12 inches (app. D)

Evapovation was 4.26 inches (app. D)

l.ake level svaporation was 3.28 inches {(4.585 » 0,72 = 3.28)
Lake level fluctuation was -& inches {(app C)

il e



No sianificant surface infiow and outflow to the lake wasz
obsevved during this peviod. Conzequently, the previous equation
could he sinplified to:

Ah o= o+ G o~ E

By substituting the proper values, into the above eqguation, one
ohtains

=G o= Q.12 + Gn o~ 3,328
=2.84 = OGmn

That s, the lake level dropped 2.84 inches (.24 feet) due to the
net around-water exchange. This decline taken over the entire
area of the lake would amount to &1.20 acre feet.

lLake Avea % Change of lake lLevel = Net Change
55 x 9,24 = ~461.,20 acre-feet
It should be noted that (1) the above calculation does not

identify the actual around-water rvechavrge and discharvae to and
fram the lake rather it gives the net ground-water exchanae; (29
neither the lake level nor the surface recharge and discharge to
the lake were precisely measuved; and (3) the surface area of the
lake was assumed to have staved constant even though the area
would have varied with the fluctuation in lake level.

PFrecipitation from July 28 to August 2, 1979, was 1.69 inches,
and the lLake level rvose 4 inches duving the same period (app. R).
The 4-inch vise occurved even though theve was 1.48 inches (2.9046
x 0,72 = .48 inches) of evaporation. During this period no sur-
face inflow and outflow was weasured to calculate the gvound-wa-
tev's contribution. In any case, the data indicate that the lake
level yesponded vapidly to precipitation. Thigs probably indi~
cates that the swurface watery contribution to the lake was moare
zianificant than that of the ground water during from July 246 to
fugust 2, 1979.

CONCLUSIONS AND RECOMMENDATIONS

The resulls of test drilling in the area do not show any
important ground-water conmections to the lake. & few test holes
and calculations based on Limited data do show some gvound-water
comection to the lake

It 15 recommended that more accurate lake level data be col-
lected, and that precipitation data should be caollected near the
lake so as to he move vepresentative of the Hall lLLake area. The
inflow and outflow =should he measured. Ground-water levels
should be monitored in the observation wells. Together, this

.._.S_.



additional information would vefine the different caomponents of
the lake's water budget.
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The location
township, an

gLl elevatio
araphic base

Tesrt Hole 1
Location: NE
Elevation: 1

Date

B T
: < -
i- 13 G
§3- 7O C

3

Test Hole 2
Location:

Elevation:
Date Drill

i

Drilled:

S

ad:

AFFENDIX A
of test holes drilled in the Wall Lake area
{Tor map location, see fig., 17
g arve given ag quarter sections, section number,

d range.

ns  have been estimated using a 7 472 minute topa-

and are presented in feet above mean sea level.
MW MW NW sec. 27, T. 1904 N., R, 51 W.

380

July 5, 1979
ail
byrown,

Vo, AVaY,

op s
v, gandy,
v sandy,

pebhly
pebb Ly

(axidized
funoxidized

il
i

La i Lty L3
Tlay Lty L

ENE SR

SWOEW SE zec., 21, T. 104 No, R BiW.
5459

July 5, 1972

- Topsail
- 18 Clay, vellow-brown, sandy, pebbly (axidized +ill?
i83- 31 Clay, hvown, silty, zandy, pabbly
A1 &0 Clay, davk arav, silty, sandy, pebbly
R
Test Hole 2
Location: SE NE NE NE sec. 29, T. 4804 N., R, 5§ W.

[n
Lo
Elevation: 1
d:

A2

Date Drille July 5, 1979
g 1 Topsoil
i— 23 Clay, vellow, silty, sandy, pebbly
23~ 60 Clay, davk gray with rust spotys, sandy, =ilty, pebbly
oW W% %
Test Hole 4
Laocation: NE SE SE NE sec. 20, T. 191 N., R. 531 W.
Elevation: 1575
Date Drilled: July &, 19779



continuved.

fest Hole 4 —-—

G- 10 Sand, brown to orange, f
fo- 27 Clay, vellow, zandy., zil
27— BT Clay, gray, sandy, zilty

¥ % ¥
Test Hole 5
lLaocation: MW NW MW NW sec. 219, T. 14

i570
July

Elevation:

Date Drilled: 9, 1279

Tapsoil, black, zsandy

Q- i
i~ B Sand, fine to wmediunm,
S 21 Clay, vellow-bvown, silty,
il
29 A4 Clay, gravy, silty, zandy,

% ¥
Test Hole &
Location: SE SW SE SW sec. 16, T. 1
Elevation: {572
Date Drilled: duly 9, {1979
H- 3 Topsoil, black, sandv

I~ 14 Clay, byvown, sandy,

18- &7 Clay, brownish—-gray,

* ¥ N
Test Hole 7
Location: SE W SE SE sec. 24, T.

1580
July 92, 19

Elevation:
Date Drilled:

silty,
sandy,

§O1

gravel, well-rounded
pebbly (weatherad tilll
(titl?

ine,
ty,
, kebbly

Q1 M., R.o 31 W,

with clay

gandy, pebbly ‘weathered

pebbly Ctill)

01 N., R. 59

(yeathered L)

pebb Ly b
pebbily (till

silty,

L
)

W

N.,

B~ Topsoil, black, =zandy

- 4 Jand, Fine to medium, with clay, buff coloved

Q- 22 Clay, vellow-bvown, xilty, sandy, pebbly (weathered

Till)
22 Th Clay, gray, silty, =zandy, pebhly {(Ti1LL)
Dhservation well placed in the shallow gand
¥R X

Test Hole 8
Location: SE SW NE SE zec. 24, T. 0% N., R, 51 W.

Elevation: 1572
Date Drilled: Jduly

hlack, clavey,
sandy

P- 3 Tapsoil,

Clay, vellow,

....8_..

sandy



Test Hole 8 -- continued.

5= 17 Jand, fine, aravel, wall-rounded
17— &5 Clay, brown to arvay, silty, wery sandy and pehhly
&5 Very hard rock, possibly quartzite or arvranite

Dbhservation well 1: 15 feelt of plastic casing and 3-foat
sandpoint

P I

Test Hole 9@

Location: NE NE SE SE sec. 20, T. 104 N., K. 31 W.
Elevation: 1542

Date Drilled: July 19, 1979

Q- i Clay, vellow, silty, sandy, pebbly (weatheved till)
§- 7 Sand, fine with silt

A B Gravel, fine to medium, with sand, Tine to coarse
§3- 4132 Clay, vellow, silty, sandy, pebbly

15— 31 Giravel, fine to medium, with sand and =ilt

2i- Bé& Clay, gray, silty, sandy, and wvery pehbly (till)

EEE S

Test Hole 19

l.ocation: HME SE SE SE sec. 20, T. 104 N., R. 51 W.
Elevation: 1371

Date Drilled: July 10, 1979

O~ 20 Clay, bhrown, sandvy, pebbly {(weathered Till)
20 BY Clavy, gray, sandy, prebbly (till)
% ¥ R

Test Haole 11

Location: SE SE NE SE sec. 20, T. 191 M., R. 51 Y.
Elevation: {370

Date Drilled: July 10, 19279

T | Tapzoil

- i1 Clay, vellow-byown, silty, sandy, pebbly (weathevred
till?

fi- &6 Clay, gvay, silty, sandy, pebbly till)

¥ 0% N K

Test Hole 12

Location: SW NE NE SW sec. 29, T. 1041 H., . 51 W.
Elevation: 1382

Date Drilled: July 11, 1979

15 R Topsoil, black, clavey
- 11 Clay, brown, sandy, pebbly

—



Test Hole 12 —— continued.

11— 1418 Sand, fine to gravel, well-raunded
18- &7 Clay, gravy, sandy, silty, pebbly (till?

L SR

Test Hole 13

Location: SW SE SE NE sec. 21, T. 101 N., R. 51 W.
Elevation: 1579

Date Drilled: Jduly 11, 19279

O- Topsail, black, sandy, silty
- 5 Sand, rust, fine to gravel
B 20 Clay, vellow, silty, sandy, wvery pebbly {(weathevred
till)
20— 59 Clayv, gray, silty, sandy, pebbly (il
Clay, gray, silty, wvery sandy, pebhly

* K K ¥

Test Hole 14

Location: SW NW NW SW sec. 22, T. 101 N., R, 51 W.
Elevation: 580

Date Drilled: Jduly 41, 197%

- Topsail, black, sandy
- Sand, rusty, fine, aravel, well-rounded

&H—

i
15~ &

Clay, brown, sandy, silty, pebbly (weathered till?
Clay, agaray, sandy, zilty, pebbly (Till?

RV f o £

Test Hole 15

Location: SE NW MW 3W sec. 22, T. 104 N., . 59 W.
FElevation: 13&7

Date Drilled: Jduly i1, 1979

- 1 Tapsoit l, black, clayey, sandy

= 15 Clay, vellow-brown, silty, sandy, pebbly (weathevred
till)

{5- 76 Clay, gray, zilty, sandy, somewhat pebbly (Lill)

LI R 1

Tagt Hole 18
Location: MW SW SW SW sec. 22, T. 101 M., K. 51 W.
Elevation: 1%89
Date Drilled: Jduly 11, 1979
- Taproil, black, clavey, sandy
Clay, vellaow, zilty
Fand, fine to gravel, sillty, well-rounded

T

& i

~3 D 3

Y



fmet Hole 148 - continued.

19— 24 Clay, brown, zandy, £ilty, pebbly (weatheved till)
24~ 57 Clay, gray, sandy, silty, pebbly '1 ”5’

Test Hole 47 ,

Location: MW SW SW ZW sec. 22, T. 101 M., R, 51 W.
Elevation: 1589

Date Drilled: July 12, 1979

- 1 Topsail, black, sandy

i 9 Clavy, vellow, silty, sandy, pebbly {(weatheved till)
Y— 24 Clay, vyallow, silty, sandy, wvery paebbly

24 E3 Clay, avavy, silty, =sandy, wery pehbly till}

33~ Ba Sand, silt to mediuwm, zubrounded with much agvay clay

{xandy till)

¥ OW OE R

Teszt Hole 18

Location: SE NW 34 ZW sec. 22, T. 101 MH., R. 51 W.
Elevation: {570

Date Drilled: July 12, 1979

P~ 4 Topsoil, bhlack, clavey

G 7 Clay, vellow, silty

7 ‘1 Clay, brown, sgandy, gilty, pebbly (weatheved till)

2 - Clay, avay, sandy, silty, wvery pebbly after 25 feet
(till?

i:f~

W% W

Test Hole 19

Location: SE ME ME NW sec. 241, T. 101 M., R. 51 W.
Flevation: 1540

Date Drilled: July 12, 979

Topgoil, black, sandy., clavey
Clay, buff, silty, zandy, pebbly (weathered till)

B HIENI B
|
LA
LR L -

= Clay, gvray, silty, gandy, pebbly <tilLl)
BB~ Ta Sand, gray, very clayvey, silty (veyy =sandy till?

Tezt Hole 20 _

Location: MW SE ME NW sec. 21, T. 101 N., R. 531 Y.
Elevation: 1540

Date Dyilled: July 12, 1979

G- 4 Topsoil, black, sandy
f- 7 Clay, davrk brown, sandy, zilty
7~ 13 Clay, brawn, zsandy, silty, pebbly

-1 q -



Hole

20

continued.

13- 47 Sand, agray, Tine, silty

iY~ 235 Clay, brown, sandy, silty, pebbly

25— 27 Clay, black, very Little zand or silt

27— &80 Clay, aray, sandy, pebbly, very gilty {till}

w ¥ W W

21
SE SE

15753

Tezt Hole
Location:
Elevation:

WS 17, T.

Fec.,

Date Drilled: July 12, 1979

Q- 3 Tapsaoil, black, zilty. zandy

A= 25 Clay, vellaw-bvown, silty, sandy, pebbly {(weathered
till)
25— 44 Clay, aray, silty, =gandy, pebbly (till)
® % ¥
Test Hole 22
Location: NE NE FE SE sec. 20, T. 404 N., F. 51 W.

tion: 1541
Drilled: July

Eleva

Date 13, 1272

0= 1 Tapsail, black, sandy
i~ 15 Sand, rusty, fine, aravel
i5- 22 Sand, medium, silt
22~ 45 Silty gand and avavel, somewhat sorted in lavers,
3t 5 feat thick
A L4 Clay, arvay, silty, zgandy, pebbly <till)
Dbhsevrvation well 2: 38 feet of plastic casing and
ZA-foot sandpoint
STEEETIEE S
Test Hole 23

ocation: SEONE SE OSE 101
Elevation: 1579

Date Drilied: July 13,

- 5 Sand, rusty, Tine to coarse, silty

B 24 Clay, brown, sandy, pehbbly
24 33 Sand, fine, gravel, zilty, well-rounded
33— 35 Sand, gray, fine, very silty

35— 57 Clay, gray, sandy, silty, pebbly {(till)

® ¥ %



Test Hole 24

Location: SE NW NE NE sec. 28, T. 1041 N., R. 51 W.
Elevation: 1540

Date Drilled: July 13, 1979

- Topsoil, black, clavey, sandy
i~ 21 Clay, vellow, zsilty, sandy, pebbly {(weathered till)}
21~ 56 Clay, aray, silty, gandy, pebbly <(till)
L I

Test Hole 25

Laocation: NW NE NW NW sec. 24, T. 101 N., R. 51 W.
Elevation: {1550

Date Drilled: July 16, 1979

g- 3 Clay, brown, gandy

KLt Sand, fine, gravel, well-rounded

= 30 Clay, grayish~bvrown, sandy, silty, pebbly
30— 45 Clay, gvay, sandy, silty, pebbly (till)
45~ 57 Silt, sandy, some clay samples
5d- &7 Clay, gray, sandy, silty, gravelly {till?

® ¥ ¥ N
[




AFFENDIX ®
Geveral Descriptionr of coves from Wall Lake

Febyruary 22, 19289

o5 drmy Corps of Engineers

Omaha District

21% North Seventsenth Street

Omaha, NE 58192

ATTEMTION MROED-HF {(John anderson)

Dear tMr. &Anderszon:

Under sepavate cover the corves taken from the Wall Lake avre heing
shipped to vour aoffice.

The locations of the sample sites are plotted on the enclosed air

photo. In all ganples the upper 4 inches to a faont of the sedi-
ments might have been compacted during the coring. The aeneral

descriptions af the sites and samples are:

YITE A

lLocated approximately 490 feet east-northeast of the Roller
Fink which ig located on the southwest shore of the lake.

Sample A was collected from Site &, The depth to the bottom
of the lake from the surface of the ice war approximately 11
feet. The core is approximately 24 inchez long. Thig zam—
ple had move zand tThan any other zample collected from the
lake.

SITE ®

lLocated approximately 450 feet gast-novtheast of the inlet
to the lake located on the west side of the lake. The depth
te the hottom of the lake from the syrface of the ice was
approximately 11 foet. Three samples were colleclted from
this site.

Sample B was 23 inches long.
Fample B2 was 18 inches lonag.

Sample B3 was 146 inches long.

It was intended that the top of Sample HZ to  stavt from 23
inches below the bottom of the lake, hut  some  caving

- 4 -



SITE

SITE

Appendix B - continued.

fad nocurred  and Sample B2 miaht have zame sediments fyam

the ypper depogits. The zame problem existz in Fample B3I,

L

Located appraoaximately 1400 feet east of the inlet located on
The west zide of the lake. The depth 1o the bottom of ths
Lake from the surface of the ice was 12 feet & inches.

3]

Two gsamples were collected from this zite:

Sample Cf was 32 inches long.
Zample 02 was 24 inches long.

It was intended that the top of Sawmple C2 start from 32
inches below the hottom of the lake, but some caving had
taken vlace and Sampleg C2 wmiaht have some sedimentz from the
uppar deposits.

D

Located approximately 225 feet west of the esast shove aof the
Lake. The depth 1o the bottom of the lake from the surface
af the ice wag 12 feet & inches.

Sample D was collected from Site D.
The cove is I feelt 3 inches long.

If vou have any fTurther questions, please feel free tao call or
wrrite our office.

Sincerely,

fAssad Barari
heologist

For the State Geoloaist

-4 S._
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Jlater chel s for

South Dalota il Lake
Department of

Wildlite, Parks and Forestry Division of Administration

. kg
W\\d\\\fgl s_&esl,y
I

SOUTH DAKQTA

September 24, 1979

Mr. Assad Barari

South Dakota Geological Survey
University of South Dakota
Vermillion, SD 57069

Dear Mr. Barari:

I am submitting the measurements takem by our Comservation
Officer stationed at Sioux Falls. Be advised that these are
more of an estimate than a measurement. No precision instru-
ments were used to obtain them. '

Wall Lake - Minnehaha County - 1979

July 3, 12, 19, 26, August -2
-2 in. -5-in. -8'in. -8 in. =4 in.
Sincerely,

Ao
’Lloy hompso

/// Depﬁty Secretary

LFT/1d

Department of Wildlite, Parks and Forestry e Slgurd Anderson Bullding e Plerre, South Dakota 57501



APPENDIX D

Daily precipitation and evaporation at
Sioux Falls, South Dakota*

Day of tonth Precipitation in inches Evaporation in inches

July 1 .01 .31
2 .34
3 .36
a4 Trace .41
5 .25
6 Trace .32
7 .17
3 .19
9 .22
10 Trace .27
11 .34
12 .04 .37
13 .02 .30
14 .31
15 .31
16 .34
17 .25
18 .15,
19 .08 .33
20 .31 .23
21 11 .39
22 .38 --
23 .30
24 .02 .37
2 .09
26 .29
27 Trace .27
28 . .14
29 1.59 --
30 .01 .86
31 .35
August 1 .15
2 .35 .35

*J.S. Department of Commerce, Climatological NData for South Dakota, July 1979,
v. 84, no. 7, and August 1979, v. 24, no. 3





