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JEFFERSON COUNTY. WISCONSIN at each of five stream-gaging stations in the Rock River basin e charges within the study reach must reflect the effects o 800 )< sadiinios ] Regional-flood elevation -
: (fig. 2) is tabulated below. Of these gaging stations, those at . \\ storage and of tributary inflows. Examination of records of . soxefs = 790r- .
Many flood plains in the Nation are being used uneconomi- Afton and Watertown are most closely related to the study G ' ) past floods on the Rogk River and‘lts trlbutarlqs indicates t}}at 775} N—XLow-water-elevation -
cally, and potential flood losses are increasing despite costly reach by location and basin characteristics. Figures 3 and 4 g r/ the most reliable estimate of reglonal-floqd discharges at in- P R e - . i
structures built to control floods. To enhance economical utili- show the highest discharge for each year of record that flood- 116 Tyler 4o U7 termediate sites can be made on the basis of drainage-area 0 500 1030 T R T o Low-water elevation
zation of the flood plains in Wisconsin, the Wisconsin legisla- flows exceeded a base discharge of 2,500 and 8,000 cfs (cubic ratios. Therefore, at key intermediate sites along the study &
ture incorporated flood-plain zoning legislation in the Wiscon- feet per second) at Watertown and Afton, respectively. Dur- reach between Watertown and the inlet of Lake Koshkonong, o g 78 i
sin Water Resources Act (Section 31, Chapter 614, Laws of ing their common period of record (1931-66), these stations regional-flood discharges were estimated by increasing the 2800 | | -, T - 1 =
Wisconsin, 1965). This legislation gave the counties, cities, have a very similar pattern of flood events. Therefore, the 100-year flood discharge at Watertown (fig. 6) in direct pro- g PRESR SSSRIN KTINKE. L2 S 775f .
and villages the responsibility of enacting, administering, and records at Afton and Watertown were used to estimate flood portion to the drainage-area ratio. Regional-flood discharges 2 700k "\ Regional-flood elevation o _ s
enforcing reasonable and effective flood-plain regulations. discharges within the study reach where there are no stream- downstream from Lake Koshkonong were estimated by re- E < 770 | | L A L A . . L
The Water Resources Act also delegated to the Wisconsin flow data. Also shown on each figure is the regional-flood ducing the 100-year flood at Afton (fig. 6) in direct proportion i ' E 0 100 200 300 400 500
Department of Natural Resources the responsibility for guiding discharge for that station. (2 to the drainage-area ratio (Shearman, 1970). A table of re- > 780 Low-water elevation . s
and coordinating the efforts of the local units of government. 5 Gravel P L gional-flood discharges at specific sites is presented below. < \’_J 2
One phase of this responsibility was establishing and upgrad- ) s ﬁA\\ A\ The decrease in the regional-flood discharge through Lake & 770 7 R R TR e A S Jang L vy S
ing minimum statewide standards for flood-plain regulations. Mazimum recorded floods @) \ Koshkonong is attributed to temporary storage in the lake and i £ ook e ;—7/ 4
Minimum standards adopted in the Wisconsin Administrative Gaging-station, number and location (fig. 2) ég\ / > | 390000 surrounding marshes. ® | . b . | A : . Bl -] s
Code, Chapter RD 16, require that flood-plain regulations be Flood data 5-4305  5-42556  5-4240 5-4235 5-4230 7 //L FEET 8 &N e n " 1000 g 780 Low-water elevation
based on sound technical evaluation of potential flooding (Wis. Afton Watertown Mayville Waupun Waupun / / ';-t g S [P VT S W SN SR T T T S
Dept. of Resource Development, 1968). To accomplish this Period of record . . . . . 1914-66  1931-66 1949-66 1948-66 1949-66 B o . _ Esoc @ "o 200 400 600 800 1000 1200 1400
goal for the entire State, the Department of Natural Resources Date of maximum flood . |3-23,24-29 4-4-59 4-3-59 4-3-59 3-27-50 = 4 Regionalflovd discharges on Bock River e ' | CROSS SECTION AT MILE 2144 '
formerly Department of Resource Development) is coordinat- = Gaging statisnsandia ) River miles  Regional-floo 4 .
gng the utbsrilizalt)ion of technical resources ava?ilable )from the U.S. M“i'l;‘.“';‘ flood discharge 2 i“‘egmgdiate sites (fig. 23’) Dm(l:ci1 fnei?rea upstream from ((cillxslfi}éaf;ge% R L T & i PRI CROSS SECTION AT MILE 223.4 iy
Geological Survey and from several other Federal, State, and (cubic feet per second) . [ 13,000 5,030 3,400 1,500 949 é number and name Mississippi River  per second) 800K_ Regional-flood elevation 4
private agencies. 5 5-4305: Aftongage . . . . . . 3,300 173.0 20,200 780r— Low-water elevation - g
Past flood damages in the Rock River valley have been less 1: Outlet of Lake Koshkonong . 2,500 198.7 15,300 . X — 775 —Low-water elevation -]
severe than those along many other Wisconsin streams. This a Regional-flood discharge g X’get "%Lall:;.K“hk""o“g : %’ggg 2(1)?(5) ig’égg oy : ’ A ! ; i i : i PO T P E TRRDY DU DAL e a0 MR, T R T
can be attributed to the irregular distribution of flood events § 7000 ol ey wvinsc oo ity S~ sepy 2980 0 200 400 600 800 1000 0 500 1000 1500 2000 2500 3000 3500
and to the type of flood-plain development. However, much u 5 absesTiacia e 1010 e 7400 DISTANCE, IN FEET FROM ARBITRARY POINT ON LEFT BANK .  DISTANCE, IN FEET, FROM ARBITRARY POINT ON LEFT BANK
more severe floods may occur on the Rock River. Also, if ad- @ 5-4255: Watertown gage . . . 971 237.7 7,130 FIGURE 7.—Typical flood-plain cross sections in study reach.
ditional uses of the flood plain are incompatible with nature’s E‘mc
requirements for flood plains, flood hazards will increase con- o
sit;lerably. P &
Purpose and scope.—The purposes of this report are to pre- 2 5000
sent computed water-surface elevations and to define the ar- 2 Regional-flood profile and flood map.—The regional-flood
eal limits of flood inundation for the regional flood (defined z profile and the area that would be flooded at the time of the
in flood-frequency section); and to discuss briefly the depths, g regional-flood discharge are the basic technical information
durations, and velocities of floodwaters. The areal limits of g - upon which flood-plain regulations are to be based. The flood
flooding on the flood map and the water-surface elevations on % 5000 i o profile was determined by hydraulic-engineering analyses, and
the flood profile are intended to aid local units of government g No record— s> g is the basis for constructing the flood map.
in formulating flood-plain regulations compatible with the De- 2500 nni..ninu T 3 : T To determine the regional-flood profile, more than 70 flood- trT ' *r *®T oYY mam ot o OToMmM LA LR AR (R AR S T (R R S
partment of Natural Resources standards. This information is 1915 1925 19:;;;';ATER N 5;345 1955 1965 43° plain cross sections and supplemental data were obtained by
also useful in the planning and design of any facility located . 02’ field surveys. Figure 7 shows six typical flood-plain cross 3
on the flood plain. FIG%?%V?&;&Z”;‘” %Vﬂ@?d gﬁlz: b:zejaigo;%g;etl g;;_sggond 30"  sections to illustrate the differences in cross-section geometry saakd S48 4 7 8
The report discusses a reach of the Rock River from the ’ G ’ . in the study reach. Field data were supplemented by informa-
inlet of Lake Koshkonong to the confluence of Johnson Creek, tion from topographic maps, bridge plans, and plans of Jef-
a distance of about 19 river miles. It is the first of two reports S oo Regional-flood discharge ferson Dam. Roughness coefficients were estimated by field 3
on potential Rock River flooding in Jefferson County. All § i inspection. These data were used to determine the regional- L
analyses necessary to define potential flood conditions for the o flood profile by standard step-backwater computations. 0 m——
19-mile study reach were made in accordance with minimum Eu %00 The regional-flood profile for the study reach was deter- o
statewide standards and in accordance with accepted U.S. e mined in three parts: 1) from mile 210.8 to the upstream end &
Geological Survey techniques. "E‘ of the study reach; 2) from mile 207 to mile 210.8; and 3) 4 N
Cooperation and acknowledgment.—This report is part of © 15,000 . downstream from mile 207. The regional-flood elevation at g 785 -
a cooperative agreement between the U.S. Geological Survey § A | the waterplant (mile 210.8) in Ft. Atkinson was determined =
and the Wisconsin Department of Natural Resources. It was o Y \\ | graphically. Excellent correlation exists between flood dis- g 2
prepared by the U.S. Geological Survey, Water Resources Di- Z 12500 . AN charge at Afton and flood height at Ft. Atkinson for coinci- a 2
vision, under the administrative direction of C. L. R. Holt, Jr., & ; i / 77 I\\L dent floods. There is somewhat less correlation between flood 2 50 3
district chief. ' < - ! Y B'j l@ discharge at Watertown and flood height at Ft. Atkinson for = £
Some of the information contained in this report came from éw.ooo . _ : : s : T coincident floods. Both of these relationships indicate a re- & §
the following sources: the Wisconsin Division of Highways, o | ?g : %/\Jfl @) \\ ; gional-flood elevation of 788.5 feet msl at mile 210.8. There- o
the Wisconsin Power and Light Company, Jefferson County, it e An N ( T - I \W\S fore, 788.5 feet was the initial water-surface elevation for £
the cities of Fort Atkinson and Jefferson, and local residents. b A i M b 4 i 51y ) It I computation of the regional-flood profile upstream from mile - e
Their helpfulness is appreciated. , o i EA1345 1955 1965 N = ,‘ 0 210.8. Between miles 207 and 210.8, a series of profiles were E | I
Basin characteristics. —The Rock River originates near Fond FIGURE 4. — Annual-flood peaks above 8,000 cubic feet per second : computed by assigning different elevations at mile 207. The 2 g e A \
du Lac in east-central Wisconsin and flows southward through at Afton, Wis., station number 5-4305, 1914-66. L two profiles having water-surface elevations above and below ot L ,/ v \
Wisconsin and Illinois until it empties into the Mississippi River. 788.5 feet msl at mile 210.8 were used to interpolate for the 770 . e et S \‘ g \
The Rock River north of the Wisconsin-Illinois State line is regional-flood profile in this reach. Downstream from mile , W
more than 160 miles long and drains 3,410 square miles. Fig- Elevations of the Rock River have been recorded on a daily 207, standard step-backwater computations are not applicable / |
ure 1 shows the location of the Rock River basin within Wis- basis by the city of Ft. Atkinson since 1932. The maximum due to the extremely wide marshy areas. Therefore, the com- \,,k-—-/ \ |
consin. elevation of the 1929 flood was also recorded. The measuring puted water-surface elevations at mile 198.45 (Shearman, - \N4 11
site is located at the waterplant on the north bank of the Rock 1970) and mile 207 were connected with a straight line to ob- )
River east of the Chicago and Northwestern Railroad bridge. tain an estimate of the regional-flood profile downstream from
Bankfull stage at this point is 780.5 feet msl (above mean sea mile 207. The regional-flood profile for the study reach is
level). Figure 5 shows the elevation of annual floods that ex- shown in figure 8. .
! ceeded bankfull stage at this point. Also shown in figure 5 Regional-flood elevations within the study reach range from e 206 207 208 209 510 311 312 213 51 215 215 e
! 18 t_he estimated water-surface elevation at this pomt for the 10.7 to 13.6 feet higher than low-water elevations downstream RIVER MILES UPSTREAM FROM MISSISSIPPI RIVER
e Jr regional flood. from Jefferson Dam and from 7.7 to 9.0 feet higher than low-
e water elevations upstream from the dam. A low-water pro-
i L file for April 1968 is shown in figure 8.
5 T SN il Regional-flood elevations exceed 1959 flood elevations by trMm oMM oMUY MY i ikl
[ g i Regional-flood elevation 3.9 to 4.5 feet within the study reach. The 1959 flood is the O 1959 high-water mark
é’ P g PR T . == highest discharge of record at Watertown and the third high- j . . 4B o e REgiGREIfloH profile
i Z est discharge of record at Afton. The 1959 flood is the sec- 705 SNy [1Pa e \/ 16/ i :
: t . ond highest flood stage of record at Ft. Atkinson, the 1929 - i RN RN e e
g ® - o . flood being about 0.3 foot higher. The regional-flood profile I i ———— Channel thalweg
"Qs;;> Green Bay, 5 z ¢ % Drivein/ . E el for the study reach is consistent with the 1959 flood elevations S . ABproximate brides-Tivor-eisvation
«s;%& P ) §> 8 | \ hegert,___ | s e and with the computed regional-flood profile in Rock County . i d4— ]: SN
\ e . g | \ 3 q . 4 (Shearman, 1970). 7o A= ) : : _
440 = e Yo 2 \ : /d [ — Pt ¥ R The regional flood would affect numerous manmade struc- . ot RIS T G par o
) e|Crosse b M“ond A E I ; I/'$ | . S % - @§ - tures within the study reach. Lower bridge members at seven % o i kiR
E, ] %4 g__du La Z 782 : - = e -3 of the ten bridge crossings would be submerged (fig. 8). Also, z $ 2. Robert Street
= i é \ 8 E 43° L & 43  approach grades at the State Highway 106 bridge east of Ft. 78514 3. Chicago and Northwestern Railroad
P 2 || § S o W T I 00" s = o0 Atkinson and at the State Highway 26 and 89 bridge in Jef- ¥ 15 e By
W e L. 48 | T, R e ; ; - e ferson would be inundated by the regional flood. Except for & = 6. Bark River
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| medd - g roads, and highways will be inundated. At Jefferson Dam, z 12, Inttienss Dot
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FIGURE 1.— Location of Rock River basin and base-map area in Wisconsin. Flood frequency.—Flood frequencies are stated in terms of g j:*:i - | ﬂo,l?g' flood " " it 8 o ilaslbi % @775 P e W /./ o i ’,/\I‘ N o 'gt“’lrct;‘ git:ﬁ} el
: their recurrence intervals or in terms of their probabilities of i e \ - °°1 r{xapds IOWS ¢ 408 - S would be inundated by “ I~V L O ] 16. County Highway B
Characteristics of the basin include gently rolling topogra- occurrence. The probability of occurrence is virtually the re- T e the regional flood. It was prepared by transferring the water- A | i Ky P e
phy, several marshy areas bordering the drainagenetwork, ciprocal of the recurrence interval for floods greater than the Ea SRl DuAiC. 0w, e EEiP i s DU /1 a a. Low steel and bridge floor at 13 and
and many natural lakes. The Rock River basin was described 10-year flood. For example, s flood with a reeurranice inter- i St the tppogra'phlc map. River miles on figure 8 _correspond to i 4 \J 15 are above 795 - foot elevation
in detail by Cotter and others (1969). - val of 25 years (25-year flood) will be equaled or exceeded on e s e | S ekwue g i - Sloist v The hase map.-is. & i Fa i
The reach of the Rock River studied for this report is shown the average of once in 25 years. Such a flood has a 4-percent I\ ( v L ‘ 1 : 7/ Y N o Ve ) , ‘ ; e e gf U'g . (}eologlc}ail i il /2h-.m1nute o oo o R
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1,010 square miles above Johnson Creek, which enters the Flood-plain regulations in Wisconsin are to be based on ShgeE #C ; R Gt : 70 / Je ; : ; L _*“j;-n-:;j*—%—ul - ls.ec 1oni bt olcate y 11;l_erpo - m% Ft? Xeﬁp ° co(? Jm;r
Rock River just upstream from County Highway B, to 2,240 flooding caused by the regional-flood discharge. The regional e fl poN " scafe lqpog}fap_ 1tc maf) st_o At SERREN GAG dv: iy 218 219 220 221 222 223 224
square miles at the inlet of Lake Koshkonong. flood is defined as “...a flood determined by the Division of = *&i i - g tf:r?(smtln;ize a‘:zesl; rllrilficaitlnd?: g% aailoéilés 5 etsvfr)erer:ai ctf‘i(c)j(si-:s:: RIVER MILES UPSTREAM FROM MISSISSIPPI RIVER
e Eesource Development! which is rqpresgntatiYe of large floods ii‘;-;f%i—&_ veyed elevations aid iomtode n espon the base map. Because FIGURE 8.—Rock River profilesin southwestern Jefferson County, Wisconsin.
nown to have occurred generally in Wisconsin and reasonably e A= Nati =
e . P : T R ational Map Accuracy Standards require accuracy to only
. ... West Branch Rock River characteristic of what can be expected to occur on a particular - 7 onsMabl the catintr Tt 1 field :
st 4 . s erval, field-surveyed elevations were
South Branch Rock Rivers 5-4230 stream.’ (Wis. Dept. of Resource Development, 1968, p. 94). ~|360000 used. If greater accuracy is required at a specific site, the
atsgvfzugpsun j . The reglonal-f109d discharge has an average frequency of oc- FEET  flood boundary should be determined by leveling from a point
- " Fust Branch Rock River currence of once in 100 years.

of known elevation.
Depth of flooding. —Depth of flooding at any site can be esti-
mated by subtracting the ground elevation from the flood-pro-

Reliable estimates of flood frequency can be made by statis-

S tical analysis of data covering a sufficient period of time.

Flood-frequency analyses for this study were made in accord- : : 4 . = ;
7 g ance with the recommendations of the U.S. Water Resources file elevation (fig. 8) at the same river mileage. To aid the
v : ; reader in this estimation, regional-flood elevations of half
f Council (1967) and Beard (1962). This method of analysis f : 1 indi d he flood A ;
¢ conforms with Department of Natural Resources standards SOt IR TS S t pibya b .pprox1mate
. Bt e oo i gl s at. ground elevations can be determined by interpolating between
\ Afte a IOJI%V et w:en € 1;‘3 arge reotele ‘é Flood discharees the contour lines on the topographic map. Accurate depths of
., ; Olfll 311100 atertown are s ?“é'n mll(gf!‘ 96)- b s g flooding can be obtained if ground elevations are determined
- or the 100-year recurrence interval (1ig. 6) represent the re- by leveling from a point of known elevation to the site of
% & gional-flood discharges at the Afton and Watertown gages. interest
i Y Duration of flooding. —Duration of flooding in the study
\ S_Abof,'e“f::m“ - , reach will vary depending on the cause of the flood. Floods
. ferson- ) J G B
43 S Creek caused by rainfall will recede about twice as fast as those
- o = ) .
o A 7 caused by snowmelt, or rainfall and snowmelt. For example,
i A 4-
AEOrt Atkinson 3_:::“": s::';:‘e:‘“’e’ » : o i L 7! Q ( the flood of September 1938 is the only recorded rainfall flood
— SO ot o G o b N o 8 at Ft. Atkinson that exceeded bankfull stage. This flood re-
Koshkorng 7 e o " ,’/ (\ SEm— mained above bankfull stage for about 12 days. On the other
22 10 Lt T ) hand, the 1959 flood was caused by a combination of rainfall
. 2'8 o / ﬁ and snowmelt. This flood remained above bankfull stage at
g Janesville . § & - i S { N F't. Atkinson for 23 days.
5-4305 \? ox station 5-4255. | _l—t"1 7 / {’gi — About 90 percent of the annual floods exceeding bankfull
Ea {/if Qz stage at Ft. Atkinson since 1932 occurred from Januar
0 10 g =~ 5 | ; Y
_ 2 zlh {//’ f A through May. A flood as large as the regional flood probably
e W - ¥ S ! would occur in these months and exceed bankfull stage for
EXPLANATION €9 |~ 57" Lufle _| 57:, about 30 days. Ice jams or bridges plugged with debris can
. R éa 30 considerably lengthen flood duration.
PR Cp e S g / Floodwater velocities.—Computed average floodwater ve-
FIGURE 2.——Roc.lrcbd Iifwerdbasm n Wzscbcznsm. Flood maps in this study locities for the regional-flood discharge range between 0.3
area indicated by HA number. HA-413 shaded. and 4.5 fps (feet per second). Downstream from Ft. Atkinson
_ ) -5 ) (mile 207 to 209.5), the average floodwater velocities would be
thgi;llieb?rs:;oilg:;?c;izlsglc: :ifzf:cgfﬂfl?g g;s;ciﬁ:rggeesgas‘?nm%rﬁge about 0.7 fps. In Ft. Atkinson (mile 209.5 to the Bark River),
2 N :
{ sin, L L - * = o velocities yvould range from 0.3 to 4.5 fps with the low of 0.3
:ﬁ)gergietr};% ;’;l:ln ';ﬁ::enih;r;gtgg ggo:gt solf r:z;a;igzz énirllal:}e:: BECURNEMEE INTERWAL, 1N YEARS fps occurring at the confluence of the Bark River and the high
: : ) : . . of 4.5 fps occurring through the U.S. Highway 12—State High-
following table for the areas above five selected gaging sta- FIGURE 6. —Frequency of flood discharges on Rock River: way 85? bridge. %etweei Ft. Atkinsog andyJefferson (Bgrk
tions within the Rock River basin. River to mile 217), velocities would range from 1.1 to 2.4 fps,
Floods are irregularly distributed in time as indicated by

the highest velocities being in the vicinity of the rapids (mile
216). Through Jefferson (mile 217 to 219), velocities would
range from 1.1 to 3.0 fps, the highest velocities being in the

Rock River basin characteristics

the 53-year record at Afton (fig. 4). The 5-year flood at

Gaging-station, number and location (fig. 2) Afton has a peak discharge of 9,700 cfs as determined by the

A s

Basin characteristics

Photograph provided by Wisconsin Department of Natural Resources

abovestation 5-4305 5-4255 5-4240 5-4235 5-4230 frequency analysis. In a 9-year period, 1915-23, this flow vicinity of the dam and the bridges. Upstream from Jefferson, .
Afton Watertown Mayville Waupun Waupun was equaled or exceeded four times. In a 10-year period, velocities would range from 1.0 to 1.8 fps (mile 219 to 222) Flooding at the dam in Jefferson, Wisconsin, during the March 1929 flood on the Rock River.
Drainage area : 1930-39, the annual-flood peaks did not reach this magnitude. and from 0.4 to 0.7 fps (upstream from mile 222), with the
(square miles). . . . . . | 3,300 971 179 62.8 41.4 However, for the 53-year period of record, 1914-66, the 5- exception of County Highway B where a velocity of 3.1 fps

would occur through the bridge.

Future conditions. —The results of this study are based on
conditions existing in 1968. Some factors that might cause de-
viations from the estimated potential flooding are:

Madn-inandl dlipe year flood has been equaled or exceeded 10 times. This is
(fast persmlied, . . . . . 1.28 1.38 321 833 9.58 close to the expected long-term average of once in 5 years.

Now the Division of Environmental Protection.
Lake and reservoir surface
area (percent)* . . . . . . 2:T1 1.94 0.06 0.00 0.00

= 3
From Ericson (1961). R.13E. R.14 E. 52'30"

1. Changes in land-use patterns. Such changes could alter
runoff patterns and flood-frequency relations.
2. Changes in channel conditions. Such changes could re-

In general, steeper slopes create higher flood peaks and

(ROME)
3269 | NW

increased storage reduces flood peaks. Also, an increase in sult in a different water-surface profile for any given
drainage area usually increases flood discharges, although dlscl‘xa.rge. :

there may be a decrease in the discharge per square mile of 3. Ad_dltlonal flood records may improve flood-frequency
drainage area. estimates.

; The flood profile and flood map in this report should not be
| 76N regarded as a representation of the most severe flooding that

might oceur in the study reach. It is possible that the regional-
T.5N. flood discharge could be exceeded. Also, ice jams or bridges
plugged with debris can cause abnormally high stages that
may far exceed stages caused by a much greater but unob-
structed discharge.

Additional information. —Detailed information on data in
this report and information pertinent to floods throughout Wis-
consin can be obtained from the U.S. Geological Survey, Wa-
ter Resources Division, Madison, Wis.

In addition to the above factors, areas of permeable sand and
gravel, undrained depressions in the glaciated surface (kettles
and marshes), and a generally immature drainage system tend
to reduce local flood runoff.
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Same location during low-flow conditions, December 1969.
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