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Northwestern Missouri is primarily an agricultural area with livestock and livestock prod-
ucts furnishing the greatest source of farm revenue. Although several of the larger towns
in the area have been successful in attracting industries, significant urban expansion is ex- 500"~
pected to occur only in those counties near Kansas City, notably, Platte, Clay, and Ray
Counties. The populations of these counties increased by 82, 39, and 14 percent, respectively,
during the 8-year period, 1960-67, while the populations of most of the other counties in the o
area decreased during the same period (Missouri State Highway Department, 1968).
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An important limiting factor in the development of any area is the availability of adequate A ‘
water resources information on which to base the many water-related planning decisions. : ;.:/ :
The purpose of this atlas is to present a general summary of information concerning the oc- 1500 : ):- :_1':__ P g
currence, availability, use, and quality of water in northwestern Missouri. Also included is A —£3
a definition of problems and potentials which should be considered in the development of the -E- — f; =
water resources of the area. .‘_;I ;:n_ A -§
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This atlas covers an area of approximately 13,000 square miles. The study area is bounded
on the east by the eastern drainage divide of the Chariton and Little Chariton Rivers, on the
south by the southern edge of the Missouri River flood plain, on the west by the Missouri
River, and on the north by the Missouri-Iowa border.

This investigation was made in cooperation with the Missouri Geological Survey and Water
Resources. Special appreciation is expressed to the many individuals, public utilities, private
industries, and representatives of other State and Federal agencies who furnished information
and assistance for this study.

The nomenclature used in this atlas follows that of the U.S. Geological Survey and the
Missouri Geological Survey and Water Resources. However, there are some variations from
the current usage of the Missouri Geological Survey.
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Map Existing lakes Surface area
number (acres) 1000"
P -BigdEake. . - mel e st e e n 700
2 Squaw Creek Wildlife Refuge_ - - _____________ ’
3 Browning Lake_____________________________ 2, 560 "
4 Lake Contrary______________________________ 1, 280
5 SugarLake ________________________________ 1, 920 500’
6 Fountain Grove Wildlife Refuge_ . ____________ 2, 150
7 Swan Lake ________________________________ 2, 000
8 SilverLake.____ ____ __ __ ____________________ 3, 000 SEA
9 SouthLake.________________________________ 1, 000 EXPLANATION [ LEVEL
10 Lake Thunderhead . _______________________ 1, 500 e = o 2
11  Forest Lake_ 703 LAKES AND RESERVOIRS // ﬁ@rdwﬁan\\\ //
- ~ B 500"
e T —— T‘é?;gﬁ";‘“ Lake with surface area in excess of
(acre-feet) 600 acres
. . ‘ 12 1000’
12 Swmithville__________________________________ 289, 400 Authorized Corps of Engineer reservoir
13 Drv¥ork___________ o ____. 3, 670 as of January 1969
14 East¥ork___ _______________________________ 27, 000
15 Pattensburg.______._________ o eioo_. 2, 720, 000 -2 . .
16 Mercer._____ . _________ 625, 700 Existing reservoir
17 Trenton________ . 1, 675, 000
18 Braymer___________________________________ 573, 500 WATERSHED PROJECTS
19 Brookfield__________ ________________________ 215, 600 Active Soil Conservation Service water- 10 0 10 20 30 MILES
20 mngiBranebe. . .- .. 67, 900 shed projects as of January 1969 e g | | L |
21 Thomas Hill._________________ o e B 85, 175 -
m?,’;‘& . Active wartershed projects Drnl(lslgglgl area Application approved o . THE LAND SURFACE IN NORTHWESTERN MISSOURI IS GENTLY UNDULATING
v WITH GREATEST RELIEF IN THE NORTHWESTERN PART OF THE AREA
30 WHERE TRIBUTARY STREAMS HAVE DISSECTED THE MORE ABUNDANT
22 Ml Creek = o oo v o Do mee o 40. 0 , — 3
i T kit ity b Witk plan apuroved e constadtion § AND_ EASILY ERODED LOESS DEPOSITS.—Land surface altitudes range from 1,220
. : : = 1 Seet in the northwestern part of the area to 620 feet in the southeastern part. The larger
24 102 River tributaries_ _______________________ 30. 2 - . . . : Y.
G it T el ) 2 o _ . I Springfieldo streams originate in southern Iowa and flow in a southerly or southeasterly direction into
2 e : Adapted from Fuller, 1966; Corps of Engineers, 1969; i Joplin the Missour: River
26  Williams Creek________ ________________ 21. 4 and Soil Conservation Service, 1969 Project completed e 37° .
> i ; ’ i Bedrock formations have a gentle dip to the northwest and all systems from the Cambrian to
27  Kinney-Rollins Creek________________________ 39.1 1 ‘
%8 Willow Creck 26, 8 50 i 0 io MILES the Pennsylvanian are represented in most areas. The thickness of rocks of Pennsylvanion
29  West Fork Grand River-____________________ 287 50 } 0 50 KILOMETERS g i age and Devonian and Silurian age increases toward the northwest; that of Ordovician and
30  Grindstone-Lost-Muddy Creek._ . _____ 397 s — ] - o S ke Cambrian age decreases in the same direction.
31 East Fork Big Creek________________________ 82. 4 Drainage divide
32 Panther Creek. - ___ ____ ____ ... 34. 4 o -
33  Big Creek tributaries_ _ ______________________ 209
e o LAKES, RESERVOIRS, AND WATERSHED PROJECTS HELP TO STABILIZE STREAM-
35 ‘Begt Lowwst.. ... 65. 4 FLOW, TO REDUCE DAMAGES FROM FLOODS AND EROSION, AND TO PRO- INDEX MAP OF MISSOURT
36 BigCreek. 17.0 VIDE SITES FOR WATER-BASED RECREATION.—Approximately 240 lakes, mostly
37 Wildeat Creek__ 10. 8 man-made, with surface areas in excess of 5 acres are known to exist in northwestern Mis-
souri. Numerous oxbow lakes, generally less than 600 acres in size, exist on the flood plain
of the Missouri River. Several large reservoirs and watershed projects have been approved
Jfor future construction in the area.
EXPLANATION
XPLANAT i 5 . Zx
. E. [ |Ol-\| . _ 94 . ¢ , EXPLANATION = EXPLANATION
Approximate thlcknes.s of unconsolidated deposits, i ARt dhiee £1 - " | z
in feet L cin“fe::t“ (G5 G e RS v & IYLER LOESS AND LOESS-TILL SOILS
LOESS, GLACIAL DRIFT, AND = ‘ Alluvium,undivided ’:( L
TRIBUTARY ALLUVIUM L ] .o ] -
il 214-5 S Marshall-Knox
S »
SR Douglas, Shawnee, and
- _§°§ Wabaunsee Groups I:j
< Shale, limestone, sandst nd ] " —— :
o 5-10 o = mipvicanl,  rcludes o itite 3 : X\ 40 Sharpsburg-Grundy-Adair-Shelby
. sandstone of Permian age 3
EH , = z ..
10-20 g |z Adair-Shelby-Grundy-Lagonda
§ .§< Pleasanton Formation and [ 3 Bt
- S S Kansas City, Lansing, and f;
Lot Pedee Groups = 1| i i
>20 = Shaly limestone and sandstone, | & Adair-Shelby-Sey mour-Edl_n a and
= L very minor coal a Armstrong-Gara-Pershing
MISSOURI RIVER ALL Missouri River alluvi § ( -
uviumMm u iver alluvium 4
Thicknesses shown are indicative of mazimum x ,MJ Cherokee and Marmaton Lindley-Keswick-Hatton
thicknesses on the broad interstream divides kS g Groups
; where erosion has been minimal i ; @A | Shal dst i to i i
g Modified f ale, sandstone, li . coal,
Adapted from Missouri Geological Survey and 80-150 From Scrivner, Baker, and Miller, 1966 (;:ljils:seciri',o;n9g7l?$ir:.l.23nd R e § and clay. Imiudeﬁzm?st:ata PETRC T T GON R ALLUVIAL SOILS
Water Resources, Groundwater Report No's. . . 56 0 e e Al 50 o SOMILES . of the Atokan Series / 50 o 5]0 MILES
_ = OMILES f . : ‘ i .
IR Drainage divide : T E =i F 1 ] Drainage divide = e ! 50 0 50 KILOMETERS
850 0 50 MILES 500—-L _— '_? 5]0 KILOMETERS 5L — }-—? 5]0 KILOMETERS - —_ — —_— ] Sarpy-Haynie-Onawa-Wabash
E 1 50' g I 8 = KILOMETE1RS Mississippian, undivided X
D ; Predominantly limestone, shale, and MOST SOILS WERE DERIVED FROM LOESS OR GLACIAL TILL.— The influence of Area boundary
sandstone loess deposits as a parent material for the Marshall-Knox and Sharpsburg and associated
P%Ifggggﬁr‘éﬁglﬁ gR’?gafIégggRgNMI;gg(}‘égf glghse'll"e('r)es T;:LE u? I\;)C;)Ni(zeLI DATED soils is indicated by the presence of these soils in areas where loess thicknesses exceed 10 Drainage divide
. . sy. R Contact Jeet. Because of the steep land slopes on which these two soil groups occur, erosion is a serious
SURFICIAL DEPOSITS OF LOESS, GLACIAL DRIFT, AND ALLUVIUM MANTLE gressively younger toward the northwest and is composed principally of shale, limestone, problem, particularly in the western part of the area, as suggested by the high average an-
BEDROCK IN NORTHWESTERN MISSOURIL — These unconsolidated deposits are less and sandstone. Water movement into and through these rocks is considered to be relatively iy d,igwnt yields shown on sheet 3. ’
than 100 feet in thickness over much of the area but are greater than 300 feet in thickness i Decinsidivide Soil permeability (o measure of the relative ease with which water is able to move through the

Comparison of this map with that showing thickness of unconsolidated deposits indicates that
the existing bedrock surface was shaped largely prior to the final stages of glaciation and
was later mantled by thick deposits of glacial materials as the ice receded. Indentations

* of rocks of the Demoinesian Series into rocks of the Missourian Series in the central part of
the area and similar indentations of rocks of the Missourian Series into rocks of the
Virgilian Series in the western part of the area correspond to former bedrock valleys which
were filled by the receding glaciers.

soil) ranges from high to medium for the alluvial soils. Soil permeabilities generally de-
crease toward the northeast in the loess and loess-till soils, ranging from high for the Mar-
shall and Knox soils to very low for Edina soil.

in some areas where preglacial valleys are filled with glaecial deposits. Loess, a silty, wind-
blown material, covers the drift to depths in excess of 20 feet along the bluffs adjacent
to the Missouri River. Most streams have eroded their channels through the loess and into
the drift and some have eroded to bedrock. Outcrops of bedrock are found in most counties.
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APPROXIMATELY 19 PERCENT OF THE AVERAGE ANNUAL PRECIPITATION
APPEARS AS STREAMFLOW.—The remaining 81 percent is lost primarily to evapo- 740
transpiration. Although ground-water storage may vary from year to year, the long-term S
change in storage is assumed to be zero. The amount of underflow into and from the area 2
s not known, but is assumed to be negligible in comparison to runoff and evapotranspiration. 7 736
Except where noted, average figures shown include contributing drainage area in Iowa. u
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e o 712 RAINGAGE AT BETHANY Pra o
N\ 710 (14 miles southwest of Mount Moriah) T wAn , . N—
«{IPO L RANBOLYH Jan | Feb | Mar [ Apr [ May [June [ July | Aug TSept | Oct T Nov | Dec E &z . Well 140" deep '"_d"ft'f'!'ed channel |
L wZ j (7 miles southeast of Mount Moriah, 1 mile east of Thompson River)
——— PLATTE , ‘7'5 ' A25 2 v * /»' e 10 Jan | Feb | Mar | Apr [May | June [ July "Aug TSept! Oct "Nov | Dec
- e T 3 THE PRECIPITATION-RIVER STAGE-WATER TABLE RELA-
Line of equ.a! average annual 6]1’6}? Showing annual runoff, in inches, nual water loss, in inches, for IZ}P TIONSHIP, SHOWN FOR THE MISSOURI RIVER AT KANSAS
precipitation 50 0 50 MILES for drainage area upstream from SO MILES drainage area upstream from 50MILES . CITY, INDICATES THAT THE RIVER IS A SOURCE OF RE- THE LACK OF RESPONSE OF THE PIEZOMETRIC SURFACE
Interval, 1 inch £ eRoTRg SIS NS0 ' = 0 PR e e S e e CHARGE TO THE ALLUVIAL AQUIFER.— Heavy pumpage in TO PRECIPITATION AND STREAMFLOW IS INDICATED BY
s o 50 0 50 KILOMETERS .. - S
Bigng o saiiei date of S —— ) e e 3 Drainage divide e ] the vicinity of an observation well in North Kansas City has lowered THE HYDROGRAPH OF A WELL IN A DRIFT-FILLED,
period 1931-60. PRE s E RUNOF WATER LOSS the water table below the river level, a condition which favors locally BURIED CHANNEL IN NORTHWESTERN GRUNDY COUNTY.—
= .. RECIP A ION O _F - induced recharge from the river. In rural areas where the alluvial A very poor hydraulic connection exists between the buried channel
Drainage divide ) P avg.=33.7 mches_ ) R avg.= 6.5 inches P avg.- R avg.=27.2 inches aquifer is not heavily pumped, the aquifer generally discharges to the aquifer and the Thompson River at this site. However, better hy-
(35.0 inches for northwestern Missouri only) river during periods of low flow. Similar relationships probably draulic connections between the buried channel aquifers and the sur-
& exist along other streams in northwestern Missouri where extensive JSace may exist at other sites in northwestern Missours.
alluvial deposits may be hydraulically connected to the stream. A
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