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Low-flow stations and miscellaneous sites Drainage 7-day minimum Estimated Es;;rrna::ea(ll(»;?stier Ll:,tter e area Y:arstof recor)d ki )
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O |5-3550.6 | Spring Creek near Cannon 11 32 2 | e a2 r ] 22 - ]
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" ¢ = Maximum discharge - - === =--=-cmmemmmmmnmean s 36,100 cfs Pl Y Watershed boundary | ————— — == SPECIFIC CONDUCTANCE, IN MICROMHOS AT 25° CELSIUS
P Amg V1. % — A Minimum discharge = = = - - == ce=ecemmmaninaniaa o aaas 2.5 cfs 2000 N
EXPLANATION o ¥ ksl 37 N ( ﬁz::g: e i L5 SO e . _ . . o . . . _ QUALITY OF WATER IN THE MISSISSIPPI RIVER  Wing did not exceed 500 mg/l during the indicated period.
APPROXIMATE SCALES s‘;‘,, ) WA g!g - L . - a SURFACE-WATER QUALITY AT LOW-FLOW CONDITIONS qute d1:scharge to the Straight and Qannon Rivers a,r.Ld. th,mr‘ varies aners?ly wztfz strea,n? dmcﬁarge. (.Z’al.m,um'and bicarbonate_ NEAR RED WING (LOCK AND DAM 3) IS EF- Low oxygen saturation indicates depletion of oxygen
OF BASE FLOWS I 7. ”‘ EN § 1000 N DEPICTS AREAS OF DIFFERENT ENVIRONMENTAL tﬂmbzftames. Cont?“olled flow at Faribawlt .and' dep(?sz,t.mn of are the dp7n7,’nant ions, with s'lzght variations in pe'rcentage.of FECTED BY VARIABLE QUALITY OF WATER by slow biodegradation and consumption by aquatic
o @ O g'- e Y e , rt INFLUENCES IN THE QANNON .RIVER .WA.TERSHED.— calqum. carbonate in lakes d'ecrea.?’e the crfntmbuh:(m of dissolved o.ther cations and anions. Nitrate plus chloride av'cc'umulatz.on FROM MAJOR TRIBUTARIES, ANNUAL TEM- animal life under winter ice cover. After spring breakup,
=2 Y S L2 Y 9>_ 1 o : e oo~ ;X o Substantial increases in dissolved-solids contribution, 5.2 tons solzds from the Upper Cannon River basz,_n.' Tributary streams j?jom bam%ya.rd runoff s greatest under storm conditions. Es- PERATURE VARIATIONS, AND INFLUENCES aeration establishes a higher level of oxygen, with occa-
wo 532'21’8 i gg c'“;m =7 a W N per day (3.1 pfzrcent) at Owatonm.z a.nd 22 tons per day (13 per- (Little Cannon River qnd Bel'le Creek) draining s‘ha{low carbonqte t.zmates of dissolved solids and h.ardness can bg ma;de by measur- FROM BIOLOGICAL GROWTH.— Dissolved solids in sional supersaturation occurring wnder heavy aquatic
o4 100 60‘2"‘: oo g sl s T‘ Ny S - E 500 \ cent) . at Farﬂ?ault: presence of .s'zg-mﬂ,cant cqncentr.at?,ons of bedmck. term?ze co'n.m.bute hzlgher pef*centages of dissolved solids ing specv:ﬂ,c _conduct.afzce and using the respecmve linear graph or this water is a composite of soluble minerals from three plant growth during the summer. Oxygen depletion dur-
35 8081&1 35 8 g& smo. | - e uw chloride and jmtr.'afe;. and fecal ({o{@form populations of {,000 or than. tr?,butames.drm:nmg glacw?depomts. . by substituting specific conductance in the equation. major drainage areas of the State: St. Croix River drain- ingmonths of Kigher water temperature is o result of rapid
Ca . 1002 °°-20 : 1o§J Lw ] Y P TT e o T — g greater are indicative of municipal sewage and agricultural Dissolved solids in water from the Cannon River at Welch age contains lowest (generally less than 300 mg/l) dissolved biodegradation of municipal and industrial wastes.

Width of color pattern along streams LTaN Drainag'e B 45w g 3 N solids, Mississippi River above Anoka ranges from about Other physical, chemical, and biological parameters
indicates approximate flow: Ang. e, g N S A (865,90 z 200 150-300 mg/l, and the Minnesota River near Fort Snelling describing water quality in the Mississippi River (Lock
25-217, 1970 Maximum dischaTge « =<5 5 s ss s:en 5w o085 265 2,575 a6 3,970 cfs ul \ contains the highest (250-700 mg/l) dissolved solids. The and Dam 3) are tabulated below as maximum, mini-

R ey Minimum diSCharge - - - - = = = = == === == == e =2 mssmmememaannann 22 cfs g \ duration curve above shows ‘that dissolved solids (sum of mum, and mean units for the period beginning Novem-

each ol stream where tlow was less Average discharge - - - =----=-cccemmmmmoai s 220 cfs I 't $) 1 ter fi 1ssissinnt Ri near Red ; .
than 1 cabie foot per second, Ati- g 5 100 - — i constituents) in water from the Mississippi River n e ber 1957 and ending January 1969.
25-97 1970 i - ] xample: A flow o cfs h.as been ex-
gust ' S [a ceeded 90 percent of the time, and the 10,000
GAGING STATIONS ¢ flow has been less than 97 cfs 10 per- \
cent of the time N 5000 T T I ,
A T 50 5000 Recommended
Continuous automatic recording Straight River near Faribault . o upper limit
{L—)—/—T ' 1968-71 Water Years Maximum Minimum Mean for class 2B
. >
Crest-stage partial-record \/ . o \ & 2000 Veatare
A ' 20 S g ,\ e Radioactive energy
o2 4000 - - o
Low-flow partial-record oo , \ o 1000 / Total Alpha (pc/1)3 6.0 0.0 1.5
A x ; , 5 / Total Beta (pc/l) 431 36
; ; == 500 .
Miscellaneous measurement sites SCALE 1:500 000 W12 ¢ 10 20 50 70 80 90 95 9899995 99.9 Lo , \ E Color (Pt-Co-Unit)® 80 10 33
10 0 10 20 MILES PERCENTAGE OF TIME INDICATED DISCHARGE WAS EQUALED OR EXCEEDED iz , "sedime"t § Turbidity JTU)® 290 3 43 25
Letter key to tables % 'c".’:" s606 |- , \ il < 200 / pH 8.8 7
i £ - 10 20 KILOMETERS 2 2 3]
Watershed boundary Ce 2 THE FLOW-DURATION CURVE OF THE CANNON RIVER o< | 2 / Total algae (XX/100 ml)d 3,840,000 10,000 1,067,400
CAN BE USED TO DETERMINE STREAMFLOW AND zg , T -
BASIN CHARACTERISTICS.—The flat slope of the curve, '-é‘ 2 \ % / Total coliform (XX/100 ml) 750,000 50 29,180 1000
THE FLOW DIAGRAM SHOWS THE DISTRIBUTION OF time interval. There was no measurable precipitation for 6 days throughout its range and especially in the low end, shows the €L , \ s / & Bicarbonate (mg/1)¢ 250 122 192
STREAMFLOW IN THE WATERSHED DURING THE prior to this period so the streamflow measured represents base- effects of high sustained flow from natural storage in lakes, gu , g 50 Boron (mg/) 22 o 09
BASE-FLOW PERIOD AUGUST 25-27, 1970.—Ground water flow yields from the basin. The tributary inflow that was measured swamps, and ground-water reservoirs. g 3 2000 , = g s 1 : e i =
and lake storage were the major source of streamflow during a amounted to only 31 percent of the total increase in flow between Duration curves are wsed to predict the percentage of time a zc‘% o L arbon (total organic) (mg/l)
base-flow investigation on August 25-27, 1970. A series of dis- Faribault and Welch, therefore, most of the ground-water inflow specified discharge will be equaled or exceeded in the future. By =] , Z 20 / Chloride (mg/1) 29 4 10
charge measurements were made to determine the distribution was along the main stem of the Cannon River. The average in- stmple subtraction the percentage of time that flow may be equal §‘§ , § / Fluoride (mg/l) 0.3 01 0.2
of surface-water resources in the watershed within the given flow tm this reach was 2.3 cfs (cubic feet per second) per mile. to or less than a specified amount may also be predicted. zy ) 10
= ‘g Hardness as CaCO, (mg/1) 300 128 193
=
52 o B . ] Nitrite plus nitrate (mg/l) 2.7 0.1 1.0
g Z Ammonia plus organic nitrogen (mg/1) 4.4 0.5 1.8
Selenium (pug/)f .01 .01 .01
2 Sodium (mg/1) 17 7 11
10,000 E T T T T T T T e e e R S T = Sulfste (mp/l) 229 s 37
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E Cannon River at Welch A .rean discharge A ] OCTOBER 1968 WATER DISCHARGE, IN CUBIC FEET PER SECOND éhl a).') (n:lg/) o o ?)0 o
= 1000 14 : A . 7 A F | } ] orine deman -hour) (mg/1) ! :
Go 500 F s gl ‘ . : E THE SEDIMENT DISCHARGE OF THE STRAIGHT RIVER THE RELATION OF SUSPENDED-SEDIMENT DISCHARGE a Picocuries per liter. The quality of class 2B interstate waters of the State of Minnesota shall be such
£z ‘ \ NEAR FARIBAULT CHANGES RAPIDLY DURING TO WATER DISCHARGE IS SHOWN IN THE GRAPH.— b Platinum cobalt unit. as to permit the propagation and maintenance of sport or commercial fishes and
£8 . PERIODS OF STORM RUNOFF, AS SHOWN IN THE The relationship is based on periodic measurements made during ¢ Jackson turbidity unit. e
8: 50 HYDROGRAPH FOR OCTOBER 7 TO 23, 1968.—The sus- the 1968-71 water years. The long-term sediment yield for the e3;‘;:‘;::“‘?;;23:'“'mers'
Dg pended sediment conc.entmtion commonly exce:’eds 1,000 tons Straight River basin upstream from Faribault is estimated at f Micrograms per me',.
EE per day for short periods during floods and frequently exceeds 120 tons per square mile per year.
=W e : 100 tons per day.
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WATER YEAR 57 3
L E
20,000 S abtih o ,// ; / THE SELECTED LARGE LAKES, SMALL LAKES, AND
ariation ot mean annual Tio0! o] CEIT s e 4 " 5 3 n 3
STREAMFLOW IN THE CANNON RIVER IS VARIABLE of excess precipitation. In 1958-59 and 1963-64 only one monthly a with drainage area | ~ b /J) ; MANY STREAMS IN THE WATERSHED ARE AN IM- winter sport, e;rtends. the recrlea,hrmal use of lal\es t.o the mnte‘r
AND IS INFLUENCED BY VARIATION OF TEMPER- mean per 2-year period was above the mean discharge of 490 & z o et e o e B e . PORTANT ALL-SEASON I_{ECREATION.AL. RESOURC}?.— 1.n0m‘hs. .Alth,ough little sur_'m?e water 1s consumptively used, .7,1‘
ATURE AND PRECIPITATION.—Generally, the highest cfs because of deficient precipitation. During the drought of 8 g \7:) AN They are fish and wildlife habitats (.md provide fm.-' h,lf?lfln,(/. .fIS.h- 1s potentially ?;alua.blei source for water su])p.ly. Data shown in
streamflow results from smowmelt in the spring, followed by a the 1930’s, lowest flows occurred in summer and fall months and ry @ \ /,N_ é’ﬁ" 9] ing, water sports, and general vacation uses. Ice fishing, a major the table are from Minnesota Department of Natural Resources.
recession through the late summer, fall, and winter months. resulted from deficient precipitation. The lowest monthly mean 2t \J 9 /0/,'5575‘{\ y JNLQLX“*\,
However, in 1957 high flow occurred in late summer as a result discharge was in October 1934, and the highest was in April 1965. 25 NS L Name Surface Depth tfect) Outlet Fish and game R K Name Surface Depth (feet) Outlet Fish and game R ks
Z w I\ AR d ga emar
< e N |77 Gravey Pits — f (County) il Max. Avg..or control classification emarks (County) arca Max. Avg._or control classification
z O (RN e (acres) Median (acres) Median
] g B Byllesby 1,480 50 9 Dam Rough fish-warm | Periodically stock- Cannon 1,476 15 10 Dam Rough fish-warm | Has public access.
= (Dakota) water game fish ed with walleye (Rice) water game fish Rough fish re-
z fry and crappie moved periodi-
and sun-fish cally. Periodi-
= ' yearlings. cally stocked
‘ L o ith walleye,
SR cfs A . e stol | o VA \ L N _\ ) - A Francis 870 60 11 Natural Rough fish-warm | Has pub!ic access. z:;pp\;: aenyde
1005 5 10 20 50 100 200 500 1000 2000 5000 10,000 20,000 > 4 IEN Wi@Ens 2 3 Al (LeSueur) water game fish Periodic winter- e inscacsr 1Y
DRAINAGE AREA, IN SQUARE MILES i b7 D kill. Recently Recently stock-
5000 10,000 4 =] P \) smc}lied wx_tll(x ed with walleye
’ <f) > < northern pike yearlings.
LOW FLOW awasam | (SRS ,
0 Zfﬁ 3 N et German 975 51 13 Natural Rough fish-warm | Has public access. ﬁgdar) 927 40 12 Dam ltv(;l:gl f;smh;wf;is:;n H‘l’{’oll’lu?‘hgsicf:_ss'
- B = ; | sr] ~JjH S \ NV (LeSueur) water game fish Rough fish re- 1ce & g Tk
! &\ B a2 =
a0 . 1.0 i Y /A Q = moved periodi- m?lved{:é;?gi
< f e ;L,% \ cally. Recently ey PEILyY
0.9 ar ~ / > AN A stocked with
( stocked with :
Ee8 2 walleye and northern pike
1000 2000 e = . fingerlings and
o 08 i = Mi northern pike
= = N 3 L - At e\ T tor - adults and
o 5 Q I I arkE \ finger-lings walleye finger-
< re 20,000 w 07 N Vel g z ol < and yearlings. AR o g
3 500 1000 w = ‘ Flood-reduction curve ANE < sT ; OSSN o - ” = e = - lings and yearlings.
w £ . 77 man | 590 | 14 | ------ ish- ic access. .
S © HIGH-FLOW FREQUENCY = 0.6 H - q & (Legu;ﬁ) i W(:tlegr g;fnev;?;}? ;Sozl;h fish re- Circle 976 11 6 Dam No classification | Has public access.
- = 10,000 }— g o5 ‘ 44° g |: _1}] ) [ moved periodi- (Rice) Has no stocking
o i ' i e ™ ml 1 HA : 3 program.
500 l ' I I | g Wi Cannon River at Welch a3 . 17'} I i e
) a 1912, 13, 1932-69 Water years 0" [ = stocked with i
= 200 400 <« a 04 3 3 g French 842 56 15 Natural Rough fish-warm | Has public access.

B LOW-FLOW FREQUENCY § & § S 2hNS northern pike (Rice) water game fish Rough fish re-

z Cannon River at Welch @ & o FREQUENCY AND MAGNITUDE OF FLOODING g — Wi } 8 Foeing sl moved periodi-

5 o0 st s el i i 100 200 o IS RELATED TO DRAINAGE AREA AND PER- — 1 =100 S e

o [ CENTAGE OF BASIN IN LAKES.—The magm'tude ¢ A0 walleye finger- walleye and

& o and frequency of floods can be determined from the i = 5 5 = o e STATE|HoSprTa lings and year- northern pike

& 100 re relation curves A, B, and C (Patterson and Gamble, = e lings. yearlings.

W 100 50 o . Sl oo PERCENTAGE OF DRAINAGE AREA IN LAKES +q ;

w 2 1968). These curves refer to streams within the Cannon bl (e Jefferson 2,290 38 8 Dam Rough fish-warm | Has public access. Mazaska 687 50 | mmim e Natural | Rough fish-warm | Has public access.

% - 8 River watershed. 4 1 - (LeSueur) water game fish Rough ﬁsh. re- (Rice) water game fish Rough fish re-

S 7-day B = Example: The average flow for 30 consec- Example.— Find the magnitude of a flood that has a = moved periodi- moved periodi-

o 50 7 Example: A storage of 7,400 acre-feet can < utive days will be equal to or greater 30 » I fov the O Ri < cally. Recently cally. Recently

z Example: The average flow for 7 consec- 20 be expected to maintain a draft rate of — 40 g than 5000 cfs at average intervals of 20 =year Tecurrence .@n erval for _e _an.n(m rver C stocked with stocked with

G tive dese will Be: SRt 6 bi (558 HNBN 100 cfs for 19 out of 20 years on an av- g years at Welch. The drainage area at this site is 1,320 sq 8 I 0 northern pike walleye and

o 56 cfs at average intervals of 10 years erage z mi, and the area of lakes above the site is 2.} per- 8 | yearlings and northern pike

I a cent of the total drainage area. S | —< 5 \yalleye finger-- ViBarlings,

20 e 9 ? i lings and -
? 2 3 5 7 10 20 30 50 = 1. Relation curve “A’ shows that for a drainage = l NES-ADS Year : .
a RECURRENCE INTERVAL, IN YEARS ’ R e : e = ’ = | lings. Roberds 654 38 12 Dam Rough fish-warm | Has public access.
J area of 1,320 sq mi the discharge for the mean = | Y i (Rice) water game fish Rough fish re-
200 : > 6 t Tetonka 1,336 35 19 Dam Rough fish-warm | Has public access. 8 e
10, annual flood is 11,900 cfs. z l ¢ ¢ N Vi . ~“‘k (LeSueur) water game fish Rough fish re- moved periodi-
11 1.5 2 3 5 7 10 20 30 40 50 THE APPROXIMATE STORAGE REQUIRED 2. Relation curve “B’ shows that for a site whose ; l ‘ EXPLANATION . moved periodi- cally]é (lfeciﬁtly
RECURRENCE INTERVAL, IN YEARS TO MAINTAIN SPECIFIED DRAFT RATES o drainage is 2., percent lakes the flood-re- - ; a | Flood boundaries were estimated from N i cally. Recently g
FOR VARIOUS RECURRENCE INTERVALS 11 15 2 3 5 7 10 20 30 40 50 duction factor is 0.64; thus, the discharge for s Flood-frequency curve profiles based on high-water marks s crappies, north-
LOW FLOW IS LARGELY FROM GROUND-WATER IS SHOWN BY THE CURVES.—Low stream- RECURRENCE INTERVAL, IN YEARS thff adjusted mean annual flood is 11,900 o 4 | Approximate area occasionally flooded lings, crappie ern pike, and
SOURCES.—The low-flow frequency curves of the Cannon flow can be increased by release of water stored ¢fsx0.64, or 7,600 cfs. w | SCALE 1:31 680 adults, and bluegills.
River at Welch indicate that the basin has a sizeable ground- during periods of high flow. The curves are com- HIGH FLOWS ARE FROM SNOWMELT, AUGMENTED AT 3. Relation curve “C” shows that for a 30-year re- E 3 | 1 1 1 5 1 MILE northern pike Clear 611 33 14 Dam Rough fish-warm | Has public access.
water reservoir and that discharge from lakes, springs, and puted from streamflow records of the Cannon TIMES BY RAINFALL AND ARE INFLUENCED BY BASIN currence interval the ratio of discharge to the = '"'i"—" e > [ —— —— —— —— — : fiiuits and finger- (Waseca) water game fish Rough fish re-
glacial deposits of sand and gravel sustain low flow.  These River at Welch for 1931-68. SHAPE, SIZE, AND TOPOGRAPHY.—However, high flows mean annual flood is 2.70. g 2| ; L o CONTOUR INTERVAL 10 FEET . gs- . moved periodi-
curves can be used to predict the probabilities of low stream- Storage required 1is mot adjusted for losses of short duration may occur at any time as a result of intense 4. Therefore, the magnitude of a flood that has a w 1 i DATUM IS MEAN SEA LEVEL UplierSSakatah 881 18 9 Dam ROU%h lfli}fh-(cimpple H;S Pl;tl’lhgsiccgss- E?élcy];ecli{fji:gﬂy
flow, assuming no change in basin characteristics. from evaporation or seepage. Average annual storms. Damages from floods are related to the height, duration, 30-year recurrence interval is 7,600 cfsx2.70, g N 14 o FLOOD-PRONE AREAS AT THE CONFLUENCE OF THE e . m(():'ed peri;di- northern pike
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