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FLOOD PROFILE STUDY, HOOSIER CREEK
LINN COUNTY, IOWA

by
Harlan H. Schwob
INTRODUCTION

The purpose of this report is to present the results of
a flood-profile study made for Hoosier Creek and its tribu-
tary, South Hoosier Creek. The reaches studied extend from
near the south Linn County line upstream to U.S. Highway 218
on Hoosier Creek, and from the mouth to U.S. Highway 218 on
South Hoosier Creek. A total of about 11 miles of stream is
included in the two reaches. The profiles shown in the report
are computed for a very large flood under existing valley con-
ditions and for a smaller flood under two assumed conditions
of encroachment. This information can be used to supplement the
existing county zoning ordinances for flood plains and to aid
in future flood-plain management when part or all of the area
is urbanized. This report is the result of a cooperative
agreement between Linn County, Iowa, and the U.S. Geological

Survey that provides for the collection and analysis of hydro-

logic data in Linn County.






DESCRIPTION OF THE AREA

Hoosier Creek (plate 1) is a small left-bank tributary
of the Coralville Reservoir on the Iowa River. The drainage
area of Hoosier Creek is 1.1 square miles at U.S. Highway 218
and 17.1 square miles near the town of Ely. The drainage
area of South Hoosier Creek is 2.5 square miles at U.S. High-
way 218 and 9.2 square miles at the mouth. At and downstream
from Ely, maximum reservoir levels will flood parts of the
flood plain of the creek.

Land elevations range from about 710 feet near Ely to
about 870 feet at the upper end of the basin. Land use is
mainly agricultural at present with woodland or lightly wooded
pasture land in the downstream reaches of the two streams.
Ely (population 268 in 1960) is the only community in the
study area. A few houses in Ely near the creek may be sub-

ject to flooding during large overflows.






STUDY CRITERIA

State practice requires that a very large flood discharge
be used to define the inundation elevation on the natural
flood plain. This practice also uses a smaller flood to eval-
uate the effect of restriction of the of the waterway on flood
elevations. The two flood discharges for several locations
on the creek are shown in the following table. The 50-year

flood is included to give a measure of the size of the other

two floods.
Flood discharge 1in cfs
Drainage | Defining Evaluating
Stream and location area inundation effect 50-year
sq.mi. level of flood
restrictions
Hoosier Creek at
U.S. Hwy 218 1.1 2,600 2,100 353
Hoosier Creek above
mouth S. Hoosier
Creek 5.4 6,000 4,600 1,230
S. Hoosier Creek at
U.S. Hwy 218 2.5 3,800 3,200 790
S.Hoosier Creet at
mouth 9.2 8,200 6,600 1,820
Hoosier Creek below
S. Hoosier Creek 14.6 12,000 10,000 2,360
Hoosier Creek at Ely 17.1 12,000 10,000 2,590

The two large flood discharges were varied according to drain-

age area between the points tabulated above. The size of the

Vdischarge and the points at which they were changed are shown

on plates presented later in the report.







Floodway widths of 200 and 300 feet were used in the com-
putations of profiles to show the effect of two degrees of
encroachment on the water level. These profiles can be used
as guides to set minimum building elevations on the flood
plain.

At, and downstream from Ely, the stream channel and part
of the flood plain areas are below the maximum elevation of
flood storage for the Coralville Reservoir. These areas are
subject to flowage easements to the United States which re-
strict the construction of fill or buildings in the easement
area.

The criteria are based on floods that are extremely rare.
However, Schwob (in Dougal, 1969, p. 33)l/ shows that floods
having ratios to the mean annual £100d%/ of from 11 to 20 for
drainage areas of from 1 to 17 square miles have occurred in
Iowa. Ratios for the floods used in this study are generally
smaller than the above ratios except for drainage area less
than about 4 square miles. For these latter drainage areas,
the flood ratios are as high as 23 for 1 square mile and 16
for 4 square miles. The 50-year flood discharges are 3.1

times the mean annual flood.

1/ Dougal, Merwin D. ed., 1969, Flood-plain management,
Iowa's experience: Iowa State University Press, 270 P-
2/ Schwob, Harlan H., 1966, Magnitude and frequency of

- Iowa floods: TIowa Highway Research Board Bull. 28; pt. 1

47 p.y 2 pl., 16 figs. ’






PRESENTATION OF RESULTS

Plate 1 shows the basin map and the index of the seven
sheets of map and profile combination on plates 2 to 8.
Roads and landlines are shown on plate 1 to aid in locating
the other plates containing points of interest to the user.

Standard methods of step-backwater computation were used
to define the water-surface profiles for natural valley con-
ditions and for the two restricted waterways of 200- and
300-foot widths.

Points at which the discharge used for computations
changed are indicated on the profiles and drainage area at
selected points is shown on the maps of plates 2 to 8. An
appendix contains the description and elevation of temporary

bench marks set during the project.
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Plate 2. Map and flood profiles, station O to station 90, Hoosier Creek, showing waterway limits used in computations.
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Plate 4. Map and flood profiles, station 180 to station 270, Hoosier Creek, showing waterway limits used in computations.




N 3054} Distance in hundreds of feet upstream along Hoosier Creek,
from bridge near south line, Linn County

Roads

ALNNOD

avoy

. SR
Droinage orea . v e e e ey

°
e 2.0Isqmi ° .

. »
Sewage Lagoon

PSM e

RED == i = I === i =820
H lD»s:chaArge: 10; ;;luvolwlAl;od.r Wi : =% = 1 . = 7% =t i f
e plain inundation level, 4,200 cfs i i == s b Discharge for natural flood plain inundation level, 2,600cfs !
: Discharge for restricted waterways, 3,400 cfs - : Discharge for restricted woterwoys, 2,100cfs ;
=—=== = = : = - =
o = = == == == 4 = = = =
= —=1=7 —t—t—71 = e e e e e e e
>8I0 i === | a
. = == == . == 810
o = —— E
(7] :%I =Z=5 A
g2 —=r =
- H
Yo ; !
=35 = i
-y
w 800
3 < = , %
2
~0
T -
s
Zo
@ 70 790
z =
o ¥ t
5 . |
> T
W — : i
W | i {
. === i H
780 —— ; 3 L 780
= i = i =
7 | Be i |
= R = H
270 280 290 300 310 320
DISTANCE, IN HUNDREDS OF FEET, UPSTREAM ALONG HOOSIER CREEK, FROM BRIDGE NEAR SOUTH LINE, LINN COUNTY
Note: Only one or two profile lines are shown
of places where all three or any two °'°|"3’;:q"';“°
flood elevations are coincident. EXPLANATION
.
200-ft waterway o’
se0® 9o, Limits of 300-ft waterway it 2 d
800 1000 feet .

From U.S. Geologicol Survey Open-file report--
Flood Profile Study, Hoosier Creek,
Linn County, lowa

See plate | for index of plates 2 to 8

Plate 5. Map and flood profiles, station 270 to station 345, Hoosier Creek, showing waterway limits used in computations.

AVMHOIH 'S n

g8le




760

S==c—ec— ErE T ==Y
== i —{—  Discharge for natural flood plain inundotion level, 8,200cfs == D ge for notural flood ploin inundation level, 7,500 cfs
=EE EESSEsEEESE Discharge for restricted waterways, 6,600cts = Discharge for restricted woterways, 6,000cfs
Wy = == =F= -’ =
w - - = =
R = = - 750
P | = SE = =
S == —=Eee
e g = =
2= =N - =
85 ==
* = 740 ===SSS5== == '740
¥g = T
8 - “#_;__.E? =
22 =: : === ==
-~ = = =
t]m = - - ~ = — - - R T e ——f-—i— - e e = == = =]
& é = = = "‘,- v = = = =
zg == === s | ———— e e
-_— — == — — i walerwao i :
.o 730 = = = EEEE Notural flood meD pr;:nlo ===k 730
P - = = - == === ~ | == ——— —— Low-water profile = e =1
9 = = " = = * 7' 7.7.. ‘i T — e= ; = = = =
(7] = = - ~ ~ - = = =
720} - - == —_— b 720
= == ; ====== = - == ' ==
i = R = =+ St == - —
i =i == Sl i == E
110 120 130 140 150 160 170 180 190 200

DISTANCE, IN HUNDREDS OF FEET, UPSTREAM ALONG HOOSIER CREEK, FROM BRIDGE NEAR SOUTH LINE, LINN COUNTY

el

From U.S. Geological Survey Open-file report--
Flood Profile Study, Hoosier Creek,

Linn County, lowa Droinoge area

8.02 sq mi
See plate | for index of plates 2 to 8

EXPLANATION

200-ft waterway

Limits of 300-ft waterway ZCI)OH [‘—B 2050 4(’)0 sgo

Distance in hundreds of feet upstream along Hoosier Creek,
from bridge near south line, Linn County
Roads

Plate 6. Map and flood profiles, station |16 to station 200, South Hoosier Creek, showing waterway limits used in computations.



Roads

Drainage or.
From U.S. Geological Survey Open-file report-- 4.99 sq mi

Flood Profile Study, Hoosier Creek,

Linn County, lowa T
Droinage oreo
See plate | for index of plaotes 2 to 8 6.07 sq mi

i i : i == e == ; 1 !
== = = - = - : = »
S P e = 1 =t =1 Seee= S = eme e ===== = % 5 3 f ,::‘4:’"‘5 =t % = =f=i=
= = ,: Dischorge for notural flood plain inundation level, 7,500cfs , = =ESE= Discharge for natural flood plain inundation level, 6200cfs Discharge for natural flood plain inundation level,
1 Discharge for restricted woterways, 6,000cfs EE Discharge for restricted woterways, 5,000cfs = E = Discharge for restricted waterways, 4,400¢
== R e == { H— 4 s —— = —— == = == = —1-
i == 1 i - = S R e e = = e ety ===
s = ==t == = — ===== =S Z - PR E = =
w == B 5 = e = = == = =55 Zo- =1
B 780 T — = = = f 780
=4 s S = == == = = === =SHEE R E e e e
-J F——t—3- : — —+——4 — — ——t — 44— —— — = — = = == i ——— 1 L - — —
< = = =F=1—] ===t =t ===== = = === == = = Sa== = =
w ~ =5 3t — —1% === = = —4—3—— — == —f -t F =g = ’4- ==
= = = "
iz : = » , - == =
~ e ===== = === = S—— = = == 7*~ fd =] -
SE === == =====5 = === === , ==S==c—===== S =
= (g S S S e B S S e B == tmEats == St = - E = = =t i ot = S B e S —
w2 TI0 : e e 770
> g B =1 = e == == === — = 1 | glevdtl = = =——+r P -+ S =
8, B = = = = = :
- 3 == = -—— = = e ) -
¥ = == = == =
L—Jw — == ¥ = = = === = == =
& £ == = = === = ; === = === ====5= =ttt
E o 5 =f—={=1 == = = ”,,..g-_" = === Lo e = = ESES B =S S el
z - - S - === === e — = — — — — 200-ft waterwoy profile L e — 4
- & 760 ‘. === = k ——— —— 300-ft woterway profiie - 760
~ S - e === -~ = : mote e ==ttt == - - : ———— Naotural flood plain prefile r B i e e e S ——
z= ; e==== - ApproiT=- = = E =—=—1= S Raeil sl =~ -
':‘ = e = 1 = =—=+ - === SESEEES SEs
i =" == = - SES=s === S=—=r==— Eeerr—r
= : - = - e === =
= I8 === === = =2 : = SESEEEEESEEE E o
750 —— £ ! == ] : 750
= = = t £ — == = ==t O == ¥ 3 == = =1
== i 1 = = = = =t B = == === = = : =
= = | ~ PP PR T ER = | =
200 210 220 230 240 250 260 270 290
DISTANCE, IN HUNDREDS OF FEET, UPSTREAM ALONG HOOSIER CREEK, FROM BRIDGE NEAR SOUTH LINE, LINN COUNTY
Note: Only one or two profile lines aore shown
ot ploces where all three or any two
EXPLANATION flood elevations ore coincident.
200-ft waterway \\/////,//’//////,,,
Limits of 300-ft waterway
Distance in hundreds of feet upstream along Hoosier Creek, " Scale
2 from bridge near south line, Linn County %6 2([)0H ”“é 200 480 630 Béo |o]oo &
. Pl

Plate 7. Map and flood profiles, station 200 to station 290, South Hoosier Creek, showing waterway limits used in computations.
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APPENDIX .

Descriptions and elevations of temporary bench marks set
during surveys for the report are listed below. Each mark
has been given an index number that also shows its landline
location. As an example, 8206-29 SW (1) indicates the first
mark established in the southwest quarter of section 29, Town-
ship 82 North, Range 6 West. Elevations are referenced to
mean sea level, 1929 datum, and are of third-order accuiacy.
8206-29 SW (1)--Northeast of Ely 0.6 mile, at an east-west

county road bridge over an unnamed tributary to Hoosier

Creek, on right downstream abutment pile cap; Linn
County Engineering Department disk. Elev. 745.34

8206-29 SW (2)--(REFERENCE POINT)--Northeast of Ely 0.6 mile
~at an east-west county road bridge over an unnamed trib-
utary to Hoosier Creek, on the 6th guardrail post from
the right downstream end of bridge, 38 ft from left
downstream abutment; top of top nut (painted red).
Elev. 749.29

8206-31 NE (1)--At Ely, about 150 feet north of intersection

of Dows and Main Streets, at site of former CRIGP RR
station, at former concrete semaphore signal base, in
top of east corner of the concrete foundation, 18 feet
southwest of center of tracks; standard USC§GS disk
stamped "H 76 1934''. Elev. 736.734

8206-31 NE (2)--At Ely, about 1,000 feet southeast of Dows

Street and 100 feet northeast of Main Street, at CRI&P
RR bridge over an unnamed tributary to Hoosier Creek,
on the left upstream stone wingwall; chiseled square
(painted red). Elev. 730.93

8206-31 NE (3)--At Ely, about 1,000 feet southeast of inter-

section of Dows and Main Streets, at Main Street bridge
over an unnamed tributary to Hoosier Creek, on right
downstream abutment pile cap; Linn County Engineering
Department disk No. 1944. Elev. 727.35
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8206-31 NE (4)--(REFERENCE POINT)--At Ely, about 1,000 feet
southeast of intersection of Dows and Main Streets, at
Main Street bridge over an unnamed tributary to Hoosier
Creek, on 6th guardrail post 31 feet from left downstream
end of bridge; top of top nut (painted red). Elev. 731.98

8206-31 NE (5)--At Ely, about 700 feet southeast of Dows
Street and County Road "R'", at County Road "R'" bridge
over an unnamed tributary to Hoosier Creek, on left
downstream abutment pile cap; Linn County Engineering
Department disk No. 332. Elev. 724.48

8206-31 NE (6)--(REFERENCE POINT)--At Ely, about 700 feet
southeast of Dows Street and County Road '"R", at County
Road "R" bridge over an unnamed tributary to Hoosier
Creek on 3rd steel guardrail post, 15.5 feet from left
downstream end of bridge; chiseled arrow (painted red).
Elev. 728.28

8206-31 NW (1)--At Ely, about 600 feet west of intersection
of Rowley Street and County Road '"R", at east-west county
road bridge, on right downstream wingwall; Linn County
Engineering Department disk No. 741. Elev. 724.13

8206-31 NW (2)--(REFERENCE POINT)--At Ely, about 600 feet
west of intersection of Rowley Street and county road
"R", at east-west county road bridge, on top of down-
stream truss 4 feet right of 2nd vertical bridge member
from the left downstream abutment and at station 20;
chiseled arrow (painted red). Elev. 729.13

8207-15 SW (1)--South along old Highway 218, 2.2 miles from

CGNW RR underpass, 1.1 miles south of intersection of
Highway 30 and old Highway 218, .33 mile south of Hunker
Field, 495 feet south of east-west section line, 85 feet
north of deepest point of a deep cut, 18 feet east of
centerline of old Highway 218 and 1.5 feet higher than

highway, in top of concrete post; state survey disk
stamped '"57-21". Elev. 872.160

8207-21 SW (1)--South 2 miles from intersection of Highways
218 and 30, north 0.5 mile from intersection of Highways
84 and 218 at a 6x14 ft box culvert on Hoosier Creek,
on north-south Highway 218, on culvert headwall, 7 feet
from left downstream corner of culvert; Iowa State High-
way Commission plug. Elev. 814.28

-8207-21 SW (2)--(REFERENCE POINT)--South 2 miles from intersec-

tion of Highway 218 and 30, north .5 mile from intersec-
tion of Highways 84 § 218, at a 6x14 foot box culvert on
Hoosier Creek on north-south Highway 218, on culvert head-
wall 10.5 feet from left downstream corner of culvert;
Chiseled arrow (painted red). Elev. 814.19
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8207-22 NW (1)--South 1.9 miles from intersection of old High-
way 218 and 30, 1.2 miles northeast from intersection of
Highway 84 and 218, at old north-south Highway 218 cul-
vert on Hoosier Creek, on left downstream corner of cul-
vert headwall; chiseled square (painted red). Elev.
791.88 '

8207-22 NW (2)--(REFERENCE POINT)--South 1.9 miles from inter-
section of old Highway 218 and 30, 1.2 miles northeast
from intersection of highways 84 and 218, at old north-
south Highway 218 culvert on Hoosier Creek, on culvert
headwall 2.5 feet from left downstream end of culvert;
chiseled arrow (painted red). Elev. 791.80

8207-23 SW (1)--Northwest of Ely 3 miles, 0.5 mile east and
0.3 mile north of intersection of county road '"R" and old
Highway 218, at north-south county road bridge over Hoosier
Creek, on protruding steel angle on right downstream abut-
ment; chiseled square (painted red). Elev. 765.29

8207-23 SW (2)--(REFERENCE POINT)--Northwest of Ely 3 miles,
0.3 mile north of intersection of county road "R" and
old Highway 218 at north-south county road bridge over
Hoosier Creek, in downstream steel stringer 10 feet from
right abutment; top of nut (painted red). Elev. 765.97

8207-25 NE (1)--Northwest of Ely 1.2 miles along CRI&P RR, 9
poles northwest of milepost 90, 182 yards southeast of
center of public road crossing, at 10-foot arch culvert,
in top of northwest end of southwest stone headwall,

25 feet southwest of center of tracks and 7 feet lower
than tracks; standard USC§GS disk stamped "G 76 1934".
Elev. 750.031

8207-25 NW (1) -- (REFERENCE POINT)--Northwest of Ely 1.9 miles,
about 150 feet south of county road "R", at a north-south
county road bridge over Hoosier Creek, on top of 5th
steel guardrail post from left downstream end of bridge;
chiseled arrow (painted red). Elev. 753.52

8207-26 NE (1)--Northwest of Ely 1.9 miles, about 150 feet south
of county road "R", at a north-south county road bridge
over Hoosier Creek, on right upstream wingpost; Linn
County Engineering Department disk No. 1041. Elev. 753.56

8207-26 NE (2)--Northwest of Ely 2 miles, at east-west county
road "R" bridge over Hoosier Creek, on top of right down-
stream wingwall; top of protruding 1/2-inch reinforcing
rod enclosed in painted red circle. Elev. 752.39
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8207-26 NE (3)--(REFERENCE POINT)--Northwest of Ely 2 miles,
at east-west county road "R" bridge over Hoosier Creek,
on downstream side of 2nd guardrail post 7 feet from left

downstream end of bridge; chiseled arrow (painted red).
Elev. 754.32

8207-26 SW (1)--(REFERENCE POINT)--West of Ely 2.7 miles, 1.1
miles southeast of intersection of old Highway 218 and
county road "R", 1 mile south of county road "R" at north-
south county road bridge over South Hoosier Creek, on
4th guardrail post and 12.5 feet from left downstream
end of bridge; top of top nut (painted red). Elev. 763.03

8207-27 SE (1)--West of Ely 3.2 miles, 0.9 mile south of inter-
section of old Highway 218 and county road "R'", at north-
south old Highway 218 bridge over South Hoosier Creek, on
top of right downstream wingwall; chiseled cross (painted
red). Elev. 775.82

8207-27 SE (2)-- (REFERENCE POINT)--West of Ely 3.2 miles, 0.9
mile south of intersection of old Highway 218 and county
road "R" at north-south old Highway 218 bridge over South
Hoosier Creek, on top of downstream concrete guardrail
at station 15; chiseled arrow (painted red). Elev. 775.46

8207-27 SE (3)--West of Ely 2.7 miles, 1.1 miles southeast of
intersection old Highway 218 and county road "R", 1 mile
south of county road "R" at north-south county road bridge
over South Hoosier Creek, on right upstream abutment pile
cap; Linn County Engineering Department disk No. 1815.
Elev. 760.75.

8207-27 NW (1)--North of Johnson-Linn county line along old
Highway 218 1.5 miles, near the center of section 27,
64 feet north of east-west 1/2 section line on the west
side of the highway, in a concrete post; standard state
survey disk stamped '"57-27". Elev. 810.805

8207-28 SW (1)--(REFERENCE POINT)--West of Ely 4.2 miles, 1.1
miles southeast of intersection of Highways 84 and 218,
0.4 mile east of Highway 218, at east-west county road
bridge over South Hoosier Creek, in downstream side of
bridge floor 5 feet from right downstream abutment;
scaffold nail and disk (painted red). Elev. 792.65

8207-33 NW (1)--South 3.6 miles from intersection of Highways
30 and 218, south 1.1 miles from intersection Highways
84 and 218, 0.1 mile south from intersection of Highway
218 and county road, at north-south Highway 218 culvert
on South Hoosier Creek, on 7x19 foot twin box culvert,
on headwall at left downstream corner of culvert; chiseled
square (painted red). Elev. 802.63
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8207-33 NW (2)--(REFERENCE POINT)--South 3.6 miles from inter-
section of Highways 30 and 218, south 1.1 miles from inter-
section of Highways 84 and 218, 0.1 mile south from inter-
section of Highway 218 and county road, at north-south
Highway 218 culvert on South Hoosier Creek, on 7x19 foot
twin box culvert headwall 4 feet from right downstream
corner of culvert; chiseled arrow (painted red). Elev.
802.61

8207-33 NW (3)--West of Ely 4.2 miles, 1.1 miles southeast of
intersection of Highways 84 and 218, 0.4 mile east of
Highway 218 at east-west county road bridge over South
Hoosier Creek, on left upstream abutment pile cap; Linn
County Engineering Department disk No. 1830. Elev. 790.97

8207-35 NE (1)--West of Ely 1.6 miles, 1.9 miles southeast of
intersection of old Highway 218 and county road "R", 1.1
miles south of county road "R", at north-south county road
bridge over South Hoosier Creek, on top of right upstream
abutment bridge seat; Linn County Engineering Department
disk No. 13. Elev. 747.68

8207-36 NW (1) -- (REFERENCE POINT)--West of Ely 1.6 miles, 1.9

miles southeast of intersection of old Highway 218 and
county road "R", 1.1 miles south of county road "R", at
north-south county road bridge over South Hoosier Creek,
on top of downstream truss, over 2nd vertical guardrail
post 13 feet from right downstream abutment; chiseled
arrow (painted red). Elev. 754.37
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Figure 22. North Skunk River profiles, mile 95.3 to mile 110.
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DISTANCE, IN MILES, UPSTREAM FROM MOUTH OF SKUNK RIVER

Figure 23. North Skunk River profiles, mile 110 to mile 130.
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ELEVATION, IN FEET, ABOVE NATIONAL GEODETIC VERTICAL DATUM OF 1929
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