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Many flood plains in the Nation are being used uneconomi-
cally, and potential flood losses are increasing despite costly
structures built to control floods. To enhance economical utili-
zation of the flood plains in Wisconsin, the Wisconsin legisla-
ture incorporated flood-plain zoning legislation in the Wiseon-
sin Water Resources Act (Section 81, Chapter 614, Laws of
Wisconsin, 1965). This legislation gave the counties, cities,
and villages the responsibility of enacting, administering, and
enforcing reasonable and effective flood-plain regulations.

The Water Resources Act also delegated to the Wisconsin
Department of Natural Resources the responsibility of guiding
and coordinating the efforts of the local units of government.
One phase of this responsibility was establishing and upgrad-
ing minimum statewide standards for flood-plain regulations.
Minimum standards adopted in the Wisconsin Administrative
Code, Chapter RD16, require that flood-plain regulations be
based on sound technical evaluation of potential flooding (Wis.
Dept. of Resource Development, 1968). To accomplish this
goal for the entire State, the Department of Natural Resources
(formerly Department of Resource Development) is coordinat-
ing the utilization of technical resources available from the U.S.
Geological Survey and from several other Federal, State, and
private agencies.

Past flood damages in the Rock River valley have been less
severe than those along many other Wisconsin streams. This
can be attributed to the irregular distribution of flood events
and to the type of flood-plain development. However, much
more severe floods may occur on the Rock River. Also, if ad-
ditional uses of the flood plain are incompatible with nature’s
requirements for flood plains, flood hazards will increase con-
siderably.

Purpose and scope. —The purposes of this report are to esti-
mate the water-surface elevations and to define the areal lim-
its of flood inundation for the regional flood (defined in Flood-
frequency section); and to briefly discuss the depths, duration,
and velocities of floodwaters. The areal limits of flooding on
the flood map and the water-surface elevations on the flood
profile are intended to aid local units of government in formu-
lating flood-plain regulations compatible with Department of
Natural Resources standards.

The report discusses a 12-mile reach of the Rock River from

;f?)lfniii?er?{l:):illﬁlgsgfg mlf;rggngléstéf tlﬁcl: ::3@1740?;:;:;:1 ciprocal of the recurrence interval for floods greater than the ié/e%%gj .51 Sch 49 < I
: PN 10-year flood. For example, a flood with a recurrence inter- 3 gelD \ +
Rl s Bciliseg & Runk Cameiy. 1860.5: iy Conns et val of 25 years (25-year flood) will be equaled or exceeded on 8

Engineers (1968a and b) evaluated the flooding problems south
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5 . . the average of once in 25 years. Such a flood has a 4-percent { J/
of this study reach. All analyses necessary to define potential s e - | /L/
flood conditions for the 12-mile study reach were made in ac- b R R QJ QH (M | J
cordance with minimum statewide standards and using accept- Flood-plain regulations in Wisconsin are to be based on Dt D O
ol 11§, Goologieal Shilues hechigies. flooding caused by the regional-flood discharge. The regional | P |

Cooperation and acknowledgment.—This report was pre-
pared as part of a cooperative agreement between the U.S.
Geological Survey and the Wisconsin Department of Natural
Resources. It was prepared by the U.S. Geological Survey,
Water Resources Division, under the administrative direction
of C. L. R. Holt, Jr., district chief.

Some of the information contained in this report came from
the following sources: the Rock Island District of the U.S. Ar-
my Corps of Engineers, the Wisconsin Department of Trans-
portation, the Wisconsin Power and Light Company, the Rock
County Planning and Zoning Commission, and local residents.
Their helpfulness is appreciated.

Basin characteristics. — The Rock River originates near Fond
du Lac in east-central Wisconsin and flows southward through
Wisconsin and Illinois until it empties into the Mississippi River.
The Rock River north of the Wisconsin-Illinois State line is
more than 160 miles long and drains 3,410 square miles. Fig-
ure 1 shows the location of the Rock River basin within Wis-
consin.
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FIGURE 3. —Annual-flood peaks above 2,500 cubic feet per second
at Watertown, Wis., station number 5-,255, 1931-66.
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FIGURE 4. — Annual-flood peaks above 8,000 cubic feet per second
at Afton, Wis., station number 5-4305, 1914-66.
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Flood frequency. —Flood frequencies are stated in terms of
their recurrence intervals or in terms of their probabilities of
occurrence. The probability of occurrence is virtually the re-

flood is defined as “...a flood determined by the Division of
Resource Development! which is representative of large floods
known to have occurred generally in Wisconsin and reasonably
characteristic of what can be expected to occur on a particular
stream.” (Wis. Dept. of Resource Development, 1968, p. 94).
The regional-flood discharge has an average frequency of oc-
currence of once in 100 years.

Reliable estimates of flood frequency can be made by statis-
tical analysis of data covering a sufficient period of time.
Flood-frequency analyses for this study were made in accord-
ance with the uniform method recommended by the U.S. Wa-
ter Resources Council (1967), with minor refinements suggested
by Beard (1962). This method of analysis conforms with De-
partment of Natural Resources standards.

Now the Division of Environmental Protection.
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FIGUBE, 1.= Loowtioniof Hock River basinand basewmap apea in Wistansen. 4 - ____L & Relations between the discharge and recurrence interval at U Mg [T o S Depth of flooding. —Depth of flooding at any site can be esti-
47'30" | N .., Afton and Watertown are shown in figure 5. Flood discharges e Retiansiitiond ' A mated by subtracting the ground elevation from the flood-pro-
3 I ; 47°30" tor the 100-year recurrence interval (fig. 5) represent the re- file elevation (fig. 7) at the same river mileage. To aid the
i gional-flood discharges at the Afton and Watertown gages. 780} —— oy arer O reader in this estimation, regional-flood elevations of half a
. foot intervals are indicated on the flood map. Approximate
Characteristies of the basin include gently rolling topogra- & 1 : - . .

. . ground elevations can be determined by interpolating between
phy, several marshy areas bordering the drainage network, D T e RS (S (S S the contour lines on the topographic map. More accurate
?,n_d many natural 'lakes. A dgscrlptlon of tShe Rock I_hvleé basin =t depths of flooding can be obtained if ground elevations are de-
zSC mt ta repo(;'t ;ll?W lnlglégliaratmn by the U.S. Geological Survey 3 T T : - 800 — 7T T T T T T — T T termined by leveling from a point of known elevation to the

otter and others, L CROSS SECTION AT MILE 195.6 site of interest.
_ Thereach of the Rf)ck River studied .for this report is shown ‘ [ _Regional flood A Duration of flooding. —Duration of flooding in the study
in figure 2. The drainage area for this reach increases from | ] 20 —= JsoF / ] reach will vary greatly, depending on the cause of the flood.
2,500 square miles at the outlet of Lake Koshkonong to 3,170 I51) G At Afton, Wis. T | P o Floods caused by rainfall will recede relatively fast, whereas
safiise s as akosc e TR 0F Mol CIEEE R @ LA 5-“3}// 5 i i floods caused by snowmelt, or rainfall and snowmelt ,mayhave
= o . w » »
ters the Bogk River abo.ut 05 mile S.OUth of U.S. Highway 14. o 1] o . i . a longer duration. For example, the flood of August 26, 1940,
Because it is the only significant tributary near the souther_n 2 Z 10 ] g 760 I L S W L1 is the maximum recorded rainfall flood at the Afton gaging
end of'the study .reach, Marsh Cree_k was chosen as a conveni- g 2 I Z 800 = S station. This flood remained above bankfull stage for only 18
ent p01nt for dralnage-area determination. 8: At Wa‘tertown, Wis. — E CROSS SECTION AT MILE 193.4 hours. On the other hand, the 1959 flood was caused by a
Iy SR, i == 1 | - e combination of rainfall and snowmelt, and remained above
> ” : zE 5 — : bankfull stage at Afton for 31 days.

\ 30 I782 10— Cik a2 Low-water T About 80 percent of the anndal floods exceeding bankfull

) / s \ e - Z gg /// = | stage at Afton since 1914 occurred in the months of January

i i L =7 zS e through May. A flood magnitude such as the regional flood

“~7  WestiBranchiReckIRiver 2 - / A L T ——— e — would probably occur in these months and have a duration in

South Branch Rock River a'sw:;;; i < z 5 excess of 30 days. Ice jams or bridges plugged with debris

= = T T T T T i T T T T T T T 1 1
nea;_:\lza;spun | 5 v can considerably lengthen flood duration.

** East Branch Rog::( River = - |k l“j’ [y AsgisieiEsoa | Floodwater velocities. —The regional-flood discharge would

‘nea;_;dza:;l e 0 | . N { ] create average floodwater velocities of about 2 to 3 fps (feet

iver Landing Str I, 1 5 10 20 50 100 \ / per second) throughout most of the study reach. Notable ex-

RECURRENCE INTERVAL, IN YEARS L Low-water — - ceptions are a maximum average velocity in excess of 5 fps at
FIGURE 5. — Frequency of flood discharges on Rock River. Indianford Dam and a minimum average velocity of about 1 fps

e near the outlet of Lake Koshkonong. Also, average velocities

- — SRS of about 1.5 fps would ocecur in the vicinity of river mile 196

Fl(;)(l))d-ple:ak occurrencesdare Aix;regulfarly )dis'i‘lgbuted as t}lndlé o LT e e an% b::tween Zh.;e.mouth 'I?lf the Y?harfz} I}{Iiver agd Indie;)nfox;;i.
cated by the 53-year record at Afton (fig. 4). e 5-year floo - . uture conditions.—The results of this study are based on
at Afton has a peak discharge of 9,700 cfs as determined by N _Regional flood - conditions existing in 1968. Some factors that might cause de-
B the frequency analysis. In a 9-year period, 1915-23, this flow e \ / T viations from the estimated potential flooding are:
at Watertown was equaled or exceeded four times. In a 10-year period, | Low-water A 1. Changes in land-use patterns. Such changes could alter
- 1930-39, the annual flood peaks did not reach this magnitude. runoff patterns and flood-frequency relations.
However, for the 53-year period of record, 1?14-66, th.e §— 7500 — I 1o|oo L o : T 2. Char}ges ir_x channel conditions. Such f:hanges coulq re-
ylear t;loz(lll has beft:nde;lualetd or exceeded %0 times. 5Thls is DISTANCE, IN FEET. FROM ARBITRARY POINT ON LEFT BANK zglt }:n a different water-surface profile for any given
close to the expected long-term average of once in 5 years. — Tupical flood-plai L) ischarge.
Regional-flood determination. —Estimates of regional-flood NEGUR S & T Ao e SRl 3. Additional flood records may improve flood-frequency
3-Outlet of Lake Koshkonong discharges within the study reach must reflect the effects of estimates.

EXPLANATION
5-4235 1

-------

Study reach Streamflow gaging station Key intermediate site Basin boundary

FIGURE 2.—Rock River basin in Wisconsin. Flood maps in this study
area indicated by HA number. HA-393 shaded.

Many basin characteristics affect flood discharges. Among T Regional-flood discharges on Rock River. flowed by the regional-flood discharge. Be;?blaﬁl}s: ’oifQEﬁrzl’g?rf:erst l%aél ;n e T B s
the more important basin characteristics are the size of the | ; - : : : Rezoratiood The flood map shows the area that would be inundated by . ’ - :
. . . G tati d k = R 1 egional-tlo " / . D. . D.
drainage area, the slope of the main channel, and the amount intevmediate site (fig, ), |[Prainage area upsltvrﬁf;: from discharge the regional flood. It was prepared by transferring the water- CO]t)terAR ]1)9;;;1 “%?,‘Et‘;i°‘;'e§0u?c;fk;?“‘i;}'-sﬁ;nlgr' ‘“‘I‘% vir:faltz’
of storage available in lakes and reservoirs. These character- Ailicrsidiime Gami)  Misgissinpi River (clrxbxc f(;e(},) surface elevations from the computed profile (fig. 7) to the Mk et 1 in—Rock-Fox
istics are summarized in the following table for the areas e topographic map. The base map is an enlargement of U.S. .Rlver basin: U.8. Geol. Su_r ey .Hy drpl. Iny. Aftlas HA-360,
. L 4 ithin th X Ri 5-4305: Aftongage . . . . . . 3,300 173.0 20,200 : S el - : Ericson, D. W., 1961, Floods in Wisconsin, magnitude and fre-
above the five selected gaging stations within the Rock River 1: Above Marsh Creek. . . . . 3,170 183.8 19,800 Geological Survey 7%2-minute topographic maps. A more et Us. Canll & £il t. 109
basin. 2: Above Yahara River . . . . 2,580 190.5 15,800 workable map scale was provided by the enlargement, but it U% A y: C 'r‘ ef Pin urvey O%%%'Sl e];']ep (i’ lai p- P 4
3: Outlet of Lake Koshkonong . 2,500 198.7 15,300 should not be interpreted as any more accurate than the stan- ‘R' knﬁy eo %s;) it “g'meers., "R a’k Iolo ggx_ntlnF?méaPllop,
5-4255: Watertown gage . . . 9 7.7 7,130 dard 1:24,000 scale. Flood boundaries on the topographic map Ir?fc S tligyr’55epm w MOSHORENR, TREC Tl Dise Pigad bian
Rl Rl between surveyed cross sections were located py mtel_'polatmg : / i ol 3 . 3 ’
Gaging-station numberzand location (fig. 2) between the contour lines. If more accuracy is required at a Wi 196i8b', FI;,I((:OS Il)llalndl%f'ozmﬁtlog’lioyk %{l}’ egtJ?lnesgéne’
Basin characteristics E ’ o Regional-flood profile and flood map.—The regional-flood specific site, the flood boundary should be determined by level- US sﬂ(;mtls nﬁ e %n 1'sl .196?70 A al.’;. - £ }l: ¥, fp.
above station 5-4305 5-4255  5-4240 5-4235 5-4230 profile and the flooded area that would exist at the time of the ing from a point of known elevation. River miles on figure 7 : d‘ " anr esf(l)ur:;efi m;ncl T O “l/.mé or}r{n e n1q1(1:e il
Afton _Watertown Mayville Waupun Waupun : regional-flood discharge are the basic technical information correspond to river miles on the flood map. ci? El:ﬁ"iglgls;o OVELICUNCHGICE: Yy e OROMECER o
Drainage area Sod inundation‘data fror 1 upon which flood-plain regulations are to be based. The flood : . i :
(square miles). . . . . . | 3,300 911 179 62.8 414 TFbﬁﬁngzﬁ?:éﬁgztgg& line : pll‘)ofile is determirfed by ﬁydraulic-engineering analyses, and Wisconsin Department of Resource Development, 1968, Wis-
i b to this point are available ! 0 ‘ it is the basis for constructing the flood map. i consin admlnlstratlYe code,_rules of Department of Resource
(feper miley*. - . - . . . 128 138 321 833 958 ... 1 ﬂomg:&%;g l,rranyl%s X //\V/ : ' To determine the regional-flood profile, over 30 flood-plain Development: Madison, Wis., Chap. RD16, p. 87-101.
_ S / b \§ ! M,S I M ) ‘ —’—( — 42°45’ cross sections and supplemental data were obtained by field
Lake and reservoir surface o / | / surveys. Figure 6 (at right) shows five typical flood-plain
area (percent)* . . . . . . 2.71 1.94 0.06  0.00 0.00 & E i \// cross sections to illustrate the variation in cross-section geom- TR G R e e T T 11 Tt mer o Tttt t 1 1 R R
ol n or . T etry in the study reach. Field data were supplemented by in- = . -
‘ \,\ o % : formation from topographic maps, bridge plans, and plans of E g 5 o A
e (o S 2 e o | Indianford Dam. Roughness coefficients were also obtained Note: Low-steel and road grade at U.S. 8 o g g alZ s o 2
) — NN 'S ~ - ‘- [ = . 8 Highway 51 and Interstate Highway 90 2 D = = 933 ® 0% £
" ] latively high-fl i = [ J! o | by field surveys. These data were used to determine the re- are above 790 foot. elevation & 8§z ® 8880 g2 ¥
In general, steeper slopes create relatively high-flood peaks, ey, A C N 1 S ) e 920 Al gional-flood profile by standard step-backwater computations. s § € - 5558 B2 g
and increased storage reduces flood peaks. Also, an increase “\‘ﬁﬁ\p: e : " / a % \ N\ The water-surface elevation for the regional-flood discharge S 23 3 T £3 2
in drainage area usually increases flood discharges, although : T Ty 9%y ( °C =1 . 920 o N at the southern limit of the study reach was obtained from the 790 ' —F " —
(tiheye may be a decrease in the discharge per square mile of N& f/ \) o U-.-ﬁﬂ—’ U.8. Aty Corps.of Baginesrs (19685). The computed Hood
rainage area. \ i ‘ e i i L AL
In agdition to the above factors, areas of permeable sand and b ’ | | ! profile is shown at r}ght in figure 7. . e s O
i ions in the glaci '3 & Consolidated | A low-water profile for December 1967 is also shown in fig- e
gravel, undrained depressions in the glaciated surface (kettles Sch i | ure 7. Total drop in the low-water profile in the study reach 785 — =
and r(rilarsllxes),1 zgld (al,gene;'?lly immature drainage system tend o is about 7 feet, and 6 feet of this drop occurs at Indianford I e =
to reduce local flood runoff. i Dam. Regional-f] : Cor L TR S e e
2 5 . L . Regional-flood elevations range from 11 to 14 feet high- | (| 1 1
Flo%d Itz'zfs_tory.—The maximum flood_ forh th§ pel?(l)’?: of rgeo;‘d L m— e er than low-water elevations downstream from Indianford, E |1 = 4 o
? tezaf' 02) ;v::l:;‘faatfg&glfflglvg sgaft lfl?:s:angtageingo:tatiglzr tl?gsl:; : and range from 8 to 10 feet higher than low-water elevations ¥ 580 >
see 1ig. 2) 18 W. ) ! upstream from Indianford. z o o
at ﬁfton arllld:V aitertown (ﬁg'g") are '{:OSt closely relalii:‘ed to thg T Computed regional-flood elevations exceed the 1959 flood 3 e
study reach by location and basin characteristics. Figures elevations b ps w
. < y 3.8 to 5.8 feet within the study reach. The 1959 2
and 4 show the highest dlschaf'ge for each year of record that 270000 \JU\/ flood is the highest discharge of record at Watertown and the ;‘
floodflows exceeded a base discharge of 2,500 and 8,000 cfs “ - P third highest discharge of record at Afton. Computed regional- 77
(cubic feet per second) at Watertown and Afton, respectively. - 908 flood elevations and the 1959 high-water marks for 6 points z
I?uring their common period of record (1931-66), these sta- within the study reach are listed in the following table. )
tions have a very similar pattern of flood events. Therefore, = s | .
the records at Afton and Watertown were used to estimate 5 770 == — T\ A
flood discharges within the study reach where there are no ) e o J N
! ! I Flood elevations in study reach. 2 L~ —J
streamflow data. Also shown on each figure is the regional- 5 ) Tl o i =
flood discharge for that station. e N A ) ————— o 4 Mocdeicnton  slbvakon 1869 Kigh-waker 2
A u-psgre_am. fr(_Jm (feet above (feet above Iatkablaiicd s e —_—
A @ Mississippi River mean sea level) mean sea level) from: W 765 %
> ; p
o 4 57728 . 188.2 782.1 778.3 Local resident /\ | & \\\ _,/ EXPLANATION
M az"'mum Teco:"ded Sfloods. : . Q\// 8 ) \/\/J 192.4 83.7 779.1 Wi]_s:;:o;::iélol;(‘)wir and \ \// o 1959 high-water mark Approximate bridge-floor elevation
Gaging-station, number and location (fig. 2) : o . | \\ \ ! /;/7/ / 4. o ] g pany 760} ——= s < - —  Regionalfiood profile Bridge symbol
54305 54255 54240 54235 54230 R o & Toes o S P W i , Bl L, 192.4 784.0 780.0 Wisconsin Power and N - Approximate low-steel elevation
Afton _ Watertown Mayville Waupun Waupun Lémyden /_' ? | h :k \Wk CEL > ; , ,}Z///;j. . Ic Light Company el g ' . ‘
Period of record - - . . 1914 66 193166 1949 66 1948 66 194966 - L 228 s A" | 1 i\ o \ ZJ b A | | 194.1 784.9 779.1 Local resident i g I ibeifion: b ol crees ssion
o 2 o ol R TNE. R.12 E. 89°07'30" I'2 240 000 FEET 89°02'30" ) ; . ; . ) ; .
Date of maximum flood . |3-23,24-29 4-4.59 4-3-59 4-3-59 3-27-50 o B e b . - 196.0 7858 782.0 Local resident LT 188 189 190 191 192 193 192 195 196 197 198 199
Maximum flood discharge ase from U.S. Geological osurvey, 1:24, H 197.4 786.4 781.5 Wisconsin Department RIVER MILES UPSTREAM FROM MISSISSIPPI RIVER
; Milton, Edgerton, Cooksville, Janesville East EXPLANATION - - s . 3
(cubic feet per second) . | 13,000 5,030 3400 1,500 949 and Janesville West, 1961; Footville 1962 Az SCALE 1:16 000 - of Urspovasion FIGURE 7. —Rock River profiles in northern Rock County, Wisconsin.
eflo 1 0 1 MILE Area that would be inundated l ] River mile upstream from
lo = E — 3 by the regional flood ‘ | Mississippi River measured
21z along the stream channel
gl —— 1 KILOMETER Boundary of inundated area

storage and of tributary inflows between the Watertown and
Afton gaging stations. Examination of past flood behavior on
the Rock River and its tributaries indicates that the most reli-
able estimate of regional-flood discharges which reflects stor-
age and tributary inflow can be made on the basis of drainage-
area ratios. Except for the southern part of the study reach,
regional-flood discharges are estimated by reducing the 100-
year flood discharge at Afton (fig. 5) in direct proportion to
the decrease in drainage area at key intermediate sites along
the study reach. The regional-flood discharge used for the
southern end of the study reach is the discharge used by the
U.S. Army Corps of Engineers (1968b). A table of regional-
flood discharges is presented below.

APPROXIMATE MEAN
DECLINATION, 1970

CONTOUR INTERVAL 10 FEET
DATUM IS MEAN SEA LEVEL

Location of typical flood-plain
cross section

Water-surface elevations for
the regional flood, in feet
above mean sea level

784.0

The recorded high-water marks of 1959, although few and
of limited reliability, plot on the same general slope as the
computed profile (fig. 7) and lend confidence to the computa-
tions. Also, the computed profile appears to be a logical exten-
sion of the profile obtained by the U.S. Army Corps of Engi-
neers (1968b).

The regional flood would submerge the lower bridge mem-
bers at three of the five bridge crossings within the study
reach, but it would not submerge the approach grades (fig. 7).
At Indianford Dam the flood-gate structure would be over-

It is possible that the regional-flood discharge could be ex-
ceeded. Also, ice jams or bridges plugged with debris can
cause abnormally high stages for a given discharge. These
stages may far exceed stages caused by a much greater but
unobstructed discharge. Therefore, the flood profile and flood
map in this report should not be regarded as a representation
of the most severe flooding that might ocecur in the study reach.

Additional information. —Detailedinformation on the data in
thisreport and information pertinent to floods throughout Wis-
consin can be obtained from the U.S. Geological Survey, Wa-
ter Resources Division, 1815 University Avenue, Madison, Wis.
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