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01 \\‘ i 6-4830.—Rock River at Luverne
"eon \ o° Drain@ge @r€a. . . o v o v o e e e e e e e e e 440 mi?
PIPESTO September 1911 to December 1912
2 . 0.05 NE CO J MURRAY CO Period ofrecord . s s svsww sms swwswss vas o April to December 1913
- N - o - - - —— e April to September 1914
ROCK CO ‘NOBLES O MaximOm diSCharge . .« « s sws s smmis s sie sws § 6ms @ 6ia oms od 11,600 ft3/s
2 I Minimum diSChaTEE . . . o o v v ot et e e e e e e e not determined SELECTED CHEMICAL CONSTITUENTS IN ROCK RIVER AT BASE FLOW
1 6-6030, Little Sioux River ] Estimated annual 7-day minimum discharge . . . . .. ... ... ..ot ... 2.7 ft¥/s
near Lakefield, Minn. ° Recurrence interval, aVErage . . . . . . v v v v v i e e e e e e 2 years Hardness:as calcium
1949-62 Water years —0.02 y Estimated mean annual discharge. . . . .. ......................... 85 ft3/s Sampling Dissolved solids carbonate (mg/l) Total nitrogen (N) Ammonia nitrogen (N) | Nitrate nitrogen (N) | Organic nitrogen (N) | Total phosphorus (P) | Dissolved orthophosphorus (P)
Estimated water year peak discharge . . . . . . . ... .ot 6,400 ft3/s site (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1)
0.5— Recurrence interval, average . . . . . . .o o v vt it i 10 years Total | Noncarbonate
—0.01 A 428 360 99 -- -- 1.2 -- 0.17 ==
B 460 370 120 2.8 0.07 .73 2.0 0.54 0.26
0.2+ 6-6035, Jackson County Ditch —
No. 11 near Lakefield, Minn. | 0-00% \/..
1949-60 Water years o ' :_
o I
0.1 [ | | | | (ian | | L 11 43 45 43 45 6-6030.—Little Sioux River near Lakefield
=t - ] 2 ] ’ Drainagearea. ... .............. 17.1 mi?
6-6030, LITTLE SIOUX RIVER NEAR LAKEFIELD eee"® ¥ 3 88 8 R 88 &838& & S 95°45 Period of record . . . . . . July 1948 to March 1961
’ 1950-63 climatic years PERCENTAGE OF TIME INDICATED DISCHARGE ..\ Maximum discharge. . . .. ....... 2,550 ft3/s 6-6035.—Jackson County Ditch No. 11 near Lakefield
WAS EQUALED OR EXCEEDED Minimum discharge. . . . ........... No flow Drainage area. . ............ ... 7.69 mi?
100 100 . ) Parkod B FBEOTEL, @ v July 1948 to April 1963 QUALITY OF WATER IN STREAMS OF THE ROCK RIVER 800 I i L
' Maximum discharge. . . .. ........ 1,150 ft3/s WATERSHED AT BASE FLOW IS AFFECTED BY AGE OF ROCK RIVER AT LURVERNE
FLOW-DURATION CURVES PROVIDE A CONVENIENT Minimum discharge. . . .. .. ........ No flow GLACIAL DEPOSITS DRAINED AND THE RURAL-
MEANS FOR STUDYING STREAMFLOW AND BASIN URBAN ENVIRONMENT.—Streams (such as Little Sioux i i
mple: occurre CHARACTERISTICS.—The curve for the Rock River 1is steep River, and Champepadan, Chanarambie, Pipestone, and Flan-
Heacu E in12¢ denoting that flow vs highly variable and largely from direct run- 3 dreaw. Creeks) that derive much of their base flow from areas L |
ent) of imatic y off. Jackson County Ditch No. 11 and Little Sioux River, both . ‘ s of poorly leached Wisconsin Drift (see glacial geology map, U.S. Public Health Service and Minnesota Department of
oo e =chiarg in the southeastern part of the watershed, show the same char- ps \_. sheet 2) contain water with the highest dissolved solids (greater Health recommend that dissolved solids not exceed 500
acteristics. They only flow about 50 percent of the time. Steep- 95° ; oo’ \ -’ than 500 mg/l). Streams (such as Rock River, and Split Rock, 500 |— mg/l in drinking water |
ness of the flow-duration curve, especially in the low end of the . 5°30 . Beaver, Mud, and Kanaranzi Creeks) that derive much of their
Worthingt o - -
curve, reveals the lack of both surface- and ground-water storage. u’\ or ngion ._.1\ base flow from areas of well leached pre-Wisconsin age drift Example: Water having a specific con-
Okabena ® o P © contain water with the lowest dissolved solids (less than 500 mg/l). = ductanceof 500 micromhoswill contain 7

about 300 mg/I dissolved solids and
hardness of about 250 mg/I as calcium
carbonate

The quality of Little Rock River is an exception to this. Other
drainage basin characteristics (for example, topography, geology,
vegetation, and storage) and farming practices also affect quality
of streamflow.

Dissolved-solids  concentration,  sodium  plus  potassium
(Na+K), and chloride plus mitrate (Cl+NO;) in water from the
Rock River show imcreases from FEdgerton to Luverne (B), as
shown 1in above graph. These 1increases are effected by
municipal wastes and inflow from Chanarambie and Champep- ) )
adan Creeks. | Extrapolation not permitted

Diatom growth at sampling site A (4.0 million cells per litre) . % : : : : 506 : : : ;
and sampling site B (5.8 million cells per litre) is accelerated by
nutrients (silica, mitrogen, phosphorus, and organic carbon)
derived from wmunicipal wastes and ground-water contribution.
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LACK OF NATURAL STORAGE IN THE LITTLE SIOUX
RIVER IS SHOWN BY THE MANY CONSECUTIVE DAYS O
OF NO FLOW OCCURRING MOST YEARS.—Exzample.- [ | | L 1 I I
No flow occurred for 60 consecutive days in 12 (86 percent) of ' |
@) 30 KILOMETRES

30 MILES

the 1} climatic years of record of daily discharge.

LAKES

THE SELECTED LAKES ALONG WITH MANY OTHER
LAKES, PONDS, AND WETLANDS ARE AN IMPORTANT
ALL-SEASON RECREATIONAL RESOURCE.—There are
approximately 30 lakes in the watershed, almost all located in the
southeastern part. They provide fish and wildlife habitats and
are used for hunting, fishing, water sports, and gemeral vacation

, uses. Although all the lakes are shallow, they do provide panfish

and warm-water type game fish, but the fish are subject to winter-

\"> EXPLANATION A kil almost annually. When this condition exists, almost all the

{ DRAINAGE AREA, IN SQUARE KILOMETRES lakes are open by the Minnesota Division of Fish and Game to

%( B 1 4 10 20 50 100 200 500 1000 unrestricted fishing. The shallow, weedy waters are used by

—— S B s e b 1 breeding and migrating waterfowl, making this one of the better
Variation of mean-annual flood with drainage area duck hunting areas in the State.
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- Chandler 83 7 6 Waterfowl-muskrat

(Jackson)

Natural Used by migrating ducks.
No public access.

Lake dry in 1934.
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Clear 415 9 4
(Jackson)

Natural Artificially maintained as a fish lake
through stocking.

Has public access.

Open to unrestricted fishing some winters.
Bullheads removed periodically.

Recently stocked with northern pike
adults and yearlings, and walleye fry.

500 Warm-water game fish
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Grovers 222 - - Waterfowl-muskrat

(Jackson)

Natural Aquatic-furbearer habitat is excellent.

Mostly in Iowa.
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Illinois 246 3 1.5
(Jackson)

Aquatic-furbearer habitat is excellent.
Acess possible from road on south shore.

Natural Waterfowl-muskrat
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1000

Little Spirit 634 10.5
(Jackson)

Rough fish removed periodically.

Open to unrestricted fishing some winters.

Recently stocked with crappie yearlings, and
northern pike and walleye fingerlings.

Partly in Iowa.

Warm-water game fish

DISCHARGE, IN CUBIC FEET PER SECOND
DISCHARGE, IN CUBIC METRES PER SECOND

200

Bigelow
of

Dam Waterfowl-muskrat

Loon 738 6.5 4
(Jackson)

Has public acess.
Abundant rough fish.

43°30'

L N
96°15" 96°00' owa 9545

30 MILES
o,

30 KILOMETRES Natural Waterfowl-muskrat-minnow

Pearl 117 9 5
(Jackson)

Has public access.

Rough fish removed periodically.

Open to unrestricted fishing some winters.

Recently stocked with fathead minnows
and crappie yearlings.

100

200 T T T T T

Example: The average flow for
15 consecutive days will be
greater than 80 ft3/s (2.3
m3/s) at average intervals
of 10 years

50 | | | l | ! L
1.1 1.5 2 3 5 7 10 20 30

RECURRENCE INTERVAL, IN YEARS

Round 947 8 6.5
(Jackson)

Marginal fish and game lake | Has public access.

Rough fish removed periodically.

Open to unrestricted fishing some winters.

Recently stocked with crappie adults,
northern pike adults and yearlings, and

walleye fingerlings.

100 —

DISCHARGE, IN CUBIC FEET PER SECOND
DISCHARGE, IN CUBIC METRES PER SECOND

50

Skunk 245 Less —
(Jackson) than

Good habitat for furbearers.
Frequently dries up.

Natural Waterfowl-muskrat

THE MAGNITUDE AND FREQUENCY OF FLOODS ARE B
RELATED TO DRAINAGE AREA AND CAN BE DETER-
MINED FROM THE RELATION CURVES (PATTERSON,
1966; MATTHAI, 1968) SHOWN HERE.—Curves 13, 14, and

16 on graph “A’ refer to streams im hydrologic areas shown on
the index map. Curves B and G on graph “B’ refer to streams

Ez::r::n;;é§; f:?;og(i)cgl Survey ey T'* P e e e———— 1 flood-frequency regions shown on the index map.

' I W ——— T Example.-Find the magnitude of a flood that has a 30-year
recurrence interval for the Rock River at Luwverne. The

drainage area at this site is 440 mi*(1,14,0 km?). The
hydrologic area s 13 and the flood-frequency region s B.

1. Relation curve 13 shows that for a drainage area of
440 mi¥(1,1,0 km? the discharge of the mean annual
flood s 2,300 ft3/s (65 m3/s).

2. Relation curve B shows that for a 30-year recurrence
interval the ratio of discharge to the mean amnual flood
18 4.5.

3. Therefore the magnitude of a flood that has a 30-year
recurrence interval s 2,300 X 4.5, or 10,400 ft3/s (295
m3/s).

The recurrence interval of a flood of a specified magnitude at
this same site can be found by reversed procedure.
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Indian 204
(Nobles)

Has public access.

Open to unrestricted fishing some winters.

Recently stocked with crappie yearlings
and adult walleye fingerlings, and yellow
perch adults

Bullhead-walleye
20

—0.5

T T T LI I P | T T T
EXPLANATION

Flood boundaries were estimated from: N
Regional stage-frequency relations. |

. ,v’zzﬂ )

Flood-frequency curves

10 HIGH FLOWS ARE LARGELY FROM SNOWMELT, IN-
CREASED AT TIMES BY RAINFALL, AND ARE INFLU-
ENCED BY BASIN SHAPE, SIZE, AND TOPOGRAPHY.—
However, high flows of short duration may result at any time
from intense storms. Damages from high flows are related to
the height, frequency, and duration of floods, also the season in
which flooding occurs.  High-flow frequency curves are wuseful
in reservoir design and operation.

The frequency curves for the Little Sioux River and Jackson
County Ditch No. 11 are representative of streams in the south-
eastern part of the watershed. The curves for the Rock River
near Rock Valley, Iowa, are representative of streams im the
central part. Station data were not available to draw curves for
the Rock River im Minnesota;, however, the shape of the curves
would be similar, but magnitude of flows smaller, owing to
smaller drainage areas. All the curves are steep indicating rapid
runoff with little or no storage.

43°37'30"
Ocheda
(Nobles)

1,778 7 4 Dam -- Has public access.
Open to unrestricted fishing most winters.
Fish rescue carried on most winters.

Good habitat for waterfowl.

—0.2

CONTOUR INTERVAL 10 FEET
DOTTED LINES REPRESENT 5.FOOT CONTOURS
DATUM IS MEAN SEA LEVEL

—0.1 Okabena 785 15 8

— (Nobles)

Dam Warm-water game fish Has public access.

Rough fish removed periodically.

Recently stocked with large and small
mouth bass yearlings, walleye, adults,

@ and northern pike fingerlings, yearlings,

and adults.

FLOOD-PRONE AREAS AT LUVERNE, MINNESOTA
This map shows areas that may be flooded occasionally. It provides no infor-
mation on the frequency, depth, duration, and other details of flooding. Its major
use is for administrators, planners, and engineers concerned with future land de-
velopment. Flood-hazard reports provide the detailed flood information that is
needed for economic studies, formulating zoning regulations, and setting design
criteria to minimize future flood losses.

—0.05

Split Rock 80 20 6 Dam -- Man made recreation lake.
(Pipestone) Has public access.
G | Open to unrestricted fishing most winters.
| Has been stocked with warm-water game
fish. Most recent were walleye fry and

crappie adults.

HIGH-FLOW FREQUENCY
6-6035, Jackson County Ditch No. 11 near Lakefield, Minn.
1949-60 Water years
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RATIO OF DISCHARGE TO MEAN-ANNUAL FLOOD
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Data obtained from Minnesota Department of Natural Resources.

Interior—Geological Survey, Reston, Va.—1976

Base from U.S. Geological Survey
1:250,000 series: Fairmont, Minn.,
1954; Sioux Falls, 1955, and
Watertown, 1953, S. Dak.
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