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PHYSIOGRAPHIC DATA FOR SELECTED LOCATIONS IN BASIN & L Sodium Chloride
0.0-4.9 Streams in the table are listed in a downstream direction along the main stem it 18 perennial. A defined channel which carries water occasionally is therefore = L m:n
with tributary streams entered above the next mainstem location. A similar included in the stream length. Pine River which begins, in name, at the con- 4 potassium
order 1s followed for listing streams of first rank, second rank, or other rank. fluence of Sullivan and Foley Drains is considered to be the continuation of e i Sulfate
R. 16 E. . To indicate the rank of any siream, and the stream to which it is immediately the longer of the two tributaries, Sullivan Drain, and to have as its source the R 16E W = |
T tributary, the siream name is indented, each tndentation represents one rank. source of that iributary. Its average slope is determined by treating the stream ] = =
43°00" N 4300’ The stream rank is further identified by numbers in the column heading. and Sullivan Drain as one 43°00" 43°00" o = 8k
e Stream sources are considered to be the upper end of the stream whether or not = = Calcium
W= N
™. . Drainage Miles Altitude Average : Drainage Miles Altitude Average S5 I m:a. Carbonate
§ 5 Z—W_Mwmn Stream and Location area | above | below (it. above msl) slope _ ZW«MWQ Stream and Location area above | below | (ft. above msl) slope m et magnesium and
1 23 Ranking order (sq. mi.) | mouth | source |at site | at source |(ft. per mi.) 12 3 Ranking order (sq. mi.) [ mouth | source | at site | at source |(ft. per mi.) = r bicarbonate
1 Sullivan Drain (headwaters of Pine River) 49 Pine River above Slaught Drain, = i ,
above McLaren Drain, NW1{ sec. 4, T. 5 N.,, R. 16 E. 101 14.9 27.9 592 800 7.5 ol !
mmx sec. 22, T. 7 z.. R. 14 E. 1.43 1.0 3.0 770 800 10.0 50 m~m.=.ﬂ~..—ﬂ Drain at BOC.GF- lon concentration
2 McLaren Drain at mouth, NW{ sec. 4, T.5 N, R. 16 E. 5.59 0 5.0 592 650 11.6 tailoticaler d i
SEl{ sec. 22, T. 7T N., R. 14 E. 278 | 0 34 | 1o | s19 14.4 81 | e Biverat Sutiolt Deois, .
3 Sullivan Drain at McLaren Drain, NWY sec. 4, T. 5 N, R. 16 E. 106 14.9 27.9 592 800 7.5 To convert to milligrams per
SEY sec. 22, T.7 N,, R. 14 E. 4.16 1.0 3.0 770 800 10.0 52 Pine River above Smiths Creek, liter multiply equivalents by 50
4 Sullivan Drain above Foley Drain, NW{ sec. 9, T. 5 N., R. 16 E. 108 13.3 29.5 586 800 7.3 -
MHH\» sec. Nw. T Z.. R. 14 E. 4.60 0 4.0 763 800 9.2 53 Smiths Creek at Wales Center W.ON&. Basin UO::Qmﬂ<
b Foley Drain at mouth, NWY sec. 22, T. 6 N.,, R. 15 E, 5.10 9.2 4.4 695 759 14.5
10 mmu\h sec. Nw- T Z.. R. 14 E. 1.25 0 2.2 763 788 11.4 54 Smiths Creek above Indian Oﬁmmwn
Location of selected sites 6 Pine River at Foley Drain, NW sec. 25, T.6 N., R. 15 E. 8.37 6.7 6.9 643 759 16.8 ?
where physiographic data SEl{ sec. 23, T.7 N,, R. 14 E. 5.85 38.8 4.0 763 800 9.2 55 Indian Creek at mouth, Index number of
was obtained (see table 7 Pine River above Emmett Drain, NWY sec. 25, T. 6 N., R. 15 E. 2.63 0 41 | 643 725 20.0 data collection site
at right) SW{ sec. 20, T. 7 N, R. 15 E. 6.89 | 36.4 6.4 | 743 800 8.9 56 Smiths Creek at Indian Creek,
8 Emmett Drain at mouth, NW{ sec. 25, T. 6 N., R. 15 E. 11.0 6.7 6.9 643 759 16.8 Conversion Factors
e SW14 sec. 20, T. 7 N., R. 15 E. 7.63 0 6.0 | 743 782 6.5 57 Smiths Creek at Smiths Creek, Milliequivalents per liter (me/1)
. - 9 Pine River at Emmett Drain, NEY{ sec. 31, T. 6 N., R. 16 E, 13.7 4.2 9.4 621 759 14.7 to milligrams per liter
River miles above mouth SW1 sec. 20, T. 7 N,, R. 15 E, 14.5 36.4 6.4 | 743 800 8.9 58 Smiths Creek at mouth, & Divide by
o 10 Pine River above Quakenbush Drain, NWl{ sec. 9, T. 5 N,, R. 16 E. 20.6 0 13.6 586 759 12.7 Bicarbonate (HCO3)  0.01639
Basin boundary SE1 sec. 23, T.7 N,, R. 15 E. 16.4 31.2 | 11.6 | 692 800 9.3 59 Pine River at Smiths Creek, — Calcium (Ca) .04990
82°30/ 11 Quakenbush Drain at Kilgore Road, NW sec. 9, T. 5 N, R. 16 E. 128 133 | 205 | 586 | 800 7.3 8230 Chioride (CI) 02821
. —_— NE{ sec. 21, T.7N,,R. 15 E. 5.33 20 | 85 | 720 | 805 10.0 60 Pine River above Holland Drain, % Magnesium (Mg) 08226
Subbasin boundary 12 Quakenbush Drain at mouth, SEY sec. 9, T. 5 N., R. 16 E. 129 12.7 | 30.1 | 585 800 i i Sodium (Na) wwwww
m mmH\# sec. 23, T. 7 z.. R. 15 E, 6.55 0 10.5 692 805 10.8 61 Holland Drain at mouth, z Sulfate AMO& C
EE 18 Pine River at Quakenbush Drain, SEY{ sec. 9, T. 5 N,, R. 16 E. 6.18 0 7.8 585 720 17.3 2|2
allz 8 T THE LAND SURFACE OF THE PINE RIVER SE!{ sec. 23, T. 7 N,, R. 15 E, 22.9 31.2 11.6 692 800 9.3 62 Pine River at Holland Drain, 3|2 R. 17 E.
83 (ot BASIN, AV ATVEL OF 39: LA RE AILES, 14 | Pine River above O’Loughlin Drain, SEY sec. 9, T. 5 N, R. 16 E. 135 127 | 301 | 585 | 800 7.1
E IS A RELATIVELY FLAT OR GENTLY UN- SW{ sec. 30, T. 7 N., R. 16 E. 26.8 28.2 | 146 | 655 800 9.9 63 Pine River above Rattle R s
DULATING NORTHWEST TO SOUTHEAST Bl i ok
o e 5N 15 0’Loughlin Drain at mouth, SW1{ sec. 9, T. 5N, R. 16 E, 135 12.3 | 30.5 | 584 800 Tl g T.5N.
TRENDING GLACIAL LAKE PLAIN SW{ sec. 30, T. 7 N., R. 16 E. 45¢ | 0 6.3 | 685 | 759 16.5 64 Rattle Run above Tinsman Drain, :
The plain is interrupted by small sireams and by a series of 16 Pine River at O’Loughlin Drain, SW sec. 8, T. 5 N., R. 15 E. 42 9.7 1.0 | 703 725 22.0
.\388.‘ nEa.s& m&& beaches. Other :3?53:% are the SW sec. 80, T. 7 N., R. 16 E. 31.4 28.2 14.6 655 800 9.9 66 Tinsman Drain at mouth,
e ol g i g Bl 17 | Pine River at Lapeer Road, SW{ sec. 8, T. 5 N., R. 15 E. 239 | 0 28 | 703 | 730 9.6
Junsn O lgnge gt g/ fiee b dilice. A/ tldet aaige SEY sec. 31, T. 7 N., R. 16 E. 331 | 267 | 161 | 640 | 800 9.9 66 Rattle Run at Tinsman Drain,
from 850 feet above mean sea level in the northwest corner . : . ;
of the basin to 578 feet at the mouth of the Pine River 18 Pine River above Morrison Drain, SW1{ sec. 8, T.5 N, R. 15 E. 2.81 9.7 1.0 703 725 22.0
. ; : ; , 1 6, T.6 N, R. 16 E. 33.7 25.5 17.3 633 800 i
Drainage is not well developed in the basin, Many stream SE{ sec. 6, T. ) 67 Rattle Run at Hessen Road,
R.15E. courses are poorly defined, having cut only from 8 to 10 19 Morrison Drain at mouth, NEY sec. 15, T. 5 N, R. 15 E. 9.25 6.0 4.7 | 647 725 16.6
feet below the adjacent plain. For this reason, ditches and SE{ sec. 6, T. 6 N, R. 16 E. 5.14 0 4.0 | 633 685 13.0 68 Rattle Run at Dawson Drain,
Base from U.S. Geological Survey, 1:250,000 drains are necessary to effectively drain parts of the basin. 20 Pine River at Morrison Drain, SE1 sec. 12, T. 5 N, R. 15 E. 10.7 3.8 6.9 623 725 14.8
Flint (1954) and Detroit (1961) g There are a few small scatiered ponds, but no lakes within SE14 sec. 6, T. 6 N., R. 16 E. 38.8 25,56 | 17.3 633 800 9.7 69 Dawson Drain at mouth, Base from U.S. Geological Survey, 1:250,000
the basin 21 Pine River above Cowhy Drain, SEY sec. 12, T. 5 N,, R. 15 E. 4.10 0 48 | 623 710 18.1 Flint (1954) and Detroit (1961)
Y 22 C W ﬁ\» " 8.% . a.% 7_” wH.u =y el it Tt s o . - w»:wmm\ﬁ T NCR 15 E 14.8 38 | 69 | 623 | 725 14.8 i
The population of the Pine River basin is principally rural, OW LY T BLDOVE s EIE LT alin, SDREY C -2 D U : a : : : e
either rural farm or rural non-farm. Communilies are NWi4 sec. 2, T.6 N, R. 14 E. 3.11 11.6 3.4 766 794 8.2 1 Rattle Run at Gratiot Road, R.17E.
small and, except for the city of St. Clair, urbanization is 23 Parker Drain at mouth, SEY4 sec. 18, T. 5 N,, R. 16 E. 15.9 2.2 8.5 609 725 13.6
limited. Owing to the rapid growth of the Detroit Meiro- NW1{ sec. 2, T. 6 N, R. 14 E, 2.60 0 3.1 766 799 10.6 72 Rattle Run above unnamed tributary,
politan Area, which s §§.§ easy trucking distance, 24 Cowhy Drain at Parker Drain, NEY sec. 17, T. 5 N., R. 16 E. 20.6 .9 9.8 594 725 13.4
agriculture has become of major importance and provides NW{ sec. 2, T. 6 N,, R. 14 E. 5.71 11.6 34 | 1766 794 8.2 73 Unnamed tributary at mouth,
a stable economic base. In meeting the demands of the 25 Cowhy Drain at Kinney Road, NE sec. 17, T. 5 N., R. 16 E. 6.62 0 52 | 594 655 11.7
SCALE 1:125 000 urban market, livestock farming, especially production of NEY sec. 2, T. 6 N., R. 14 E. 654 | 107 | 43 | 760 | 794 7.9 74 Rattle Run at unnamed tributary, .
: dairy products, has provided a primary farm income. 5 Conia e it NEY sec. 17, T. 5 N., R. 16 E. 7.2 9 | 98 | 594 | 725 13.4 SEALE 1 420000
Income from grains and cash crops is secondary. Other OwRySLTaIduove URNAMECn DU Yy
2 0 2 4 6 8 10 MILES ; SEY{ sec. 4, T. 6 N., R. 15 E, 11.0 5.4 9.6 710 794 8.8 75 Rattle Run at mouth, 2 0 2 4 6 10 MILES
— — - —= : : .. products of economic value are petroleum, natural gas, . SWi4 9. T.5N. R. 16 E 278 0 10.7 584 725 13.2 — : : < - : =
sand and gravel. Also of economic value to residents within 210 dumﬂ“& nzwcm.muw qu :MENW.H ide 0 oz o - ” = _— »ﬁmMrSw w ke A ; § . I 1 : I F 3
2 0 2 4 6 8 10 KILOMETERS the basin are the industrial centers in cities within com~ 4 sec. 4, T. 4 A i . ; ine River at Rattle Run, s o 2 4 6 g 10 KILOMETERS
== i —— — muting distance 28 Cowhy Drain at unnamed tributary, SW14 sec. 9, T. 5 N., R. 16 E. 163 12.3 30.5 584 800 7.1 m———— I P : ]
CONTOUR INTERVAL 50 FEET Weath d Climat SEl{ sec. 4, T. 6 N., R. 15 E, 15.4 5.4 9.6 710 794 8.8 i Pine River above Moak Drain, CONTOUR INTERVAL 50 FEET
WITH SUPPLEMENTARY CONTOURS AT 25—FOOT INTERVALS i . 4 29 Cowhy Drain at Goodells Road, NEY sec. 15, T. 5 N,, R. 16 E. 163 104 | 32.4 | 582 800 6.7 WITH SUPPLEMENTARY CONTOURS AT 25-FOOT INTERVALS
DATUM IS MEAN SEA LEVEL The Great Lakes; principally, Lake Huron and Lake Michi- NW sec. 2, T. 6 N., R. 15 E. 16.0 37 | 113 | 687 | 794 9.5 78 Moak Drain at mouth, DATUM IS MEAN SEA LEVEL
gan, have a considerable effect on the climate of the area. . . NE sec. 15, T. 5 N., R. 16 E. 4.04 0 3.4 582 645 18.5
Th T forly e Lake Michi o 30 Cowhy Drain above Appley Drain, 4 2 2
sweﬁww.ﬁuhﬁwnﬁﬁ smﬁﬁ:n@wxﬂgﬁ@auss.é NW{ sec. 12, T. 6 N., R. 15 E. 16.7 1.6 | 184 | 650 794 10.7 79 Pine River at Moak Drain, SURFACE WATER IN THE BASIN IS OF A CHEMICAL
e . 3
3. e .w§§.§.... When the wind is from the northeast, 31 Appley Drain above Eddy Drain, i .Z.Hx sec. 15, A‘.. 5 N., w... 16 E. 167 10.4 32.4 582 800 6.7 QUALITY GENERALLY SUITABLE FOR MOST USES
Lake Huron has a mnoticeable effect on the day-to-day SEY sec. 11, T. 6 N,, R. 15 E. 9.76 il 9.5 | 660 784 13.1 80 Pine wzmﬂwwoﬁw Barringer Drain, Water from the streams is of the calcium magnesium bicarbonate type, is low in marizing results of base-flow investigations). Concentrations of dissolved
weather. The mean annual precipitation, based on records 32 Eddy Drain at mouth, SW{ sec. 26, T. 5 N, R. 16 E. 174 73 | 355 | 580 800 6.2 sulfates and chlorides, and, although very hard, is typical of other sireams in solids, as indicated by specific conductance, were lower at most stations during
at Port Huron about 10 miles northeast of the basin, is SEY{ sec. 11, T. 6 N,, R. 15 E. 5.61 0 8.3 660 781 14.6 81 Barringer Drain at mouth, Lower Michigan. the earlier sampling when streamflow was higher; sulfate was the only ion
81.25 inches. Of this amount 58 percent falls during the 33 Appley Drain at Eddy Drain, SW14 sec. 26, T. 5 N,, R. 16 E. 2.65 0 4.7 580 640 12.8 Bar diagrams on the above map show the chemical quality of the streams during that, in general, was higher in concentration. Generally, concenirations of
growing season, April to September. The average annual SEY{ sec. 11, T. 6 N., R. 15 E. 15.4 i 9.5 660 784 13.1 82 Pine River at Barringer Drain, the base-flow invesiigation of July 81, August 1, 1967. The investigation was dissolved solids in stream walers are higher during periods of base flow than
temperature is 48° Fahrenheit and the average frost-free 34 Appley Drain at nouth SW4 sec. 26, T. 5 N., R. 16 E. 177 7.3 35.5 580 800 6.2 made during a period of dry weather so the water in the streams 1s chiefly during periods of surface runoff. Bar diagrams on the map, therefore, show
season extends from May 4 to October 14. Snowfall during chdq 14 sec. 12, T. 6 N. R. 15 E 16.6 0 10.2 650 784 13.1 83 Pine River above Angel Creek ground water. An earlier sampling, during the base-flow investigation of the upper range of concentrations for the basin
. . . ’ . o . . . . . 4 D . . .
an average winter totals 88.4 inches 35 Coles 5ot Al Divsin, SW{ sec. 26, T. 5 N., R. 16 E. 177 7.1 35.7 580 800 6.2 May 15, 16, 1967, showed water of similar chemical quality (sce table sum-
NW14 sec. 12, T. 6 N,, R. 15 E. 33.3 1.6 13.4 650 794 10.7 84 Angel Creek at mouth,
36 Cowhy Drain above Neaton Drain, SW4 sec. 26, T. 5 N, R. 16 E. 1.98 0 4.2 580 620 9.5
NW4 sec. 12, T. 6 N, R. 15 E. 33.4 1.2 13.8 646 794 10.7 85 Pine River at Angel Creek,
37 Neaton Drain at mouth, SW1{ sec. 26, T. 5 N, R. 16 E. 179 7.1 | 857 580 800 6.2
NWY sec. 12, T. 6 N,, R. 15 E. 5.39 0 T2 646 740 13:.1 86 Pine River above Brandywine Creek,
38 Cowhy Drain at zm,wsu Drain, y 6z . . wmx mg@ .Na.we. 5N, w. 16 E. 179 6.7 | 361 | 580 800 6.1 BASE-FLOW INVESTIGATIONS PROVIDE A BASIS FOR DETERMINING THE OCCURRENCE,
NW{ sec. 12, T. 6 N, R. 15 E. 38. 1.2 | 13.8 4 10.7 87 Brandywine Creek at mouth, DI IBUTION D MAGNITUDE OF DRY- TREAMF
39 Cowliy D ot siowih; SE14 sec. 26, T. 5 N, R. 16 E. 258 | 0 33 | 580 620 12.1 . 4 SIS oF B RELTRED SO
NW{ sec. 7, T. 6 N., R. 16 E. 39.6 0 15.0 | 626 794 11.2 38 Pine River at Brandywine Creek, The measurements were made during periods when surface runoff from precipi- per second per square mile (cfsm) to facilitate comparison of runoff within the
40 Piaie River at Cowky Diaia SE14 sec. 26, T. 5 N., R. 16 E. 182 67 | 361 580 800 6.1 i tation was minimal and are principally base flow. They represent conditions basin. Such a comparison indicates that the higher low-flow yields are in areas
900 T T T T T T T =7 T T T T T T T T T T T =7 T T T T € NW g 7 %ﬁ 6 Z. R. 16 E 78.9 24.7 18.1 626 800 9.6 89 Pine River at Rattle Run Road . under both high and low base flow and serve as an indication of the water- of moraine and that the lower yields are in areas of clay which cover most of
, i 4 man” s 0ol . : . . F € SEY 35 T. 5N w.. 16 E 183 5.3 37.5 580 800 5.9 supply potential, with particular reference to sustained flow. Results of dis- the basin
41 Pine River at Griswold Road, S S88: 96, L. B s : - : : charge measurements are shown in cubic feet per second (cfs) and cubic feet
SW{ sec. 8, T. 6 N, R. 16 E. 82.4 227 20.1 617 800 95 90 Pine River above unnamed tributary,
42 Pine River above Big Creek, SWl{ sec. 1, T. 4 N, R. 16 E. 186 3.1 | 39.7 | 579 800 5.6 o Location . Discharge Quality of water Chemical constituents
Q SW sec. 22, T. 6 N, R. 16 E. 84.8 19.1 | 23.7 | 604 800 8.3 91 Unnamed tributary at mouth, Sl nw moﬂ Unw_ﬁwmm Date Specific Ton (milligrams per liter)
ﬂ Qf 43 wm.ﬂ Creek above Burdie Uﬂm..mnw. msx sec. H‘ T. 4 Z.» R. 16 E. 14.4 0 4.1 579 625 1152 B.NU Sec. X 1—..O$.~5| zw~pnm AmD = ) AHwQQV AnmmV Aﬂ».msv conductance UH.H perature . Carbonate &| Hardness
S | v &8 W SW{ sec. 15, T. 6 N, R. 16 E. 3.85 Ll 3.1 622 660 12.3 92 Pine River at unnamed tributary, ship i (micromhos) (°C) Chloride | Sulfate | picarbonate | as CaCOs
@ 800 7P Draz; A .w. n 44 Burdie Drain at mouth, SW14 sec. 1, T.4 N, R. 16 E, 190 3.1 39.7 579 800 5.6
- e Qwh, s SW1{ sec. 15, T. 6 N., R. 16 E. 3.30 0 2.9 622 670 16.6 93 Pine River above Jordan Drain, Pine River 1 20 SW TN 15E 6.89 5-15 1.25 0.181 620 8.0 16 33 56 283 295
® 2] T Bie Cieek at Busthio Drdi NEl{ sec. 1, T. 4 N., R. 16 E. 190 2.2 | 406 | 579 800 5.4 7-31 33| .048 655 81| 20 33 21 387 326
® 45 ig Creek at Burdie Drain,
= / &U\\V = SW1{ sec. 15, T. 6 N., R. 16 E. 7.15 1.1 3.1 622 660 12.3 94 Jordan Drain at mouth, Emmett Drain 2 20 SW ™N 15E 7.58 5-15 .80 .106 455 8.0 15 24 46 214 212
m & . < e, g 46 Big Creek at mouth, NE{ sec. 1, T. 4 N,, R. 16 E. 282 | 0 34 | 579 | 610 9.1 7-31 09| 012 525 79| 20 14 19 305 269
o 8 g B o s s Ly, SW1{ sec. 22, T. 6 N, R. 16 E. 7.85 0 42 | 604 | 660 13.3 95 Pine River at Jordan Drain, Pine River 3 23 |SE | 7N | 15E | 23.0 5-15 | 516 224 540 83| 14 26 52 233 252
3 / g S .m v g 47 Pine River at Big Creek, NEl{ sec. 1, T. 4 N, R. 16 E. 193 2.2 40.6 579 800 5.4 7-31 .87 .038 535 8.1 21 25 33 310 285
@ 700 - 2 : 5 S N 3 L, 3 . 1 SW{ sec. 22, T. 6 N., R. 16 E. 926 | 191 | 237 | 604 | 800 8.3 96 | Pine River at mouth, Pine River 4 31 [SE | 7N | 16E | 83. 5-16 | 845| .255 535 82| 14 a2 55 216 240
5 / .m R Y 2 m \@Q 48 Pine River at Smiths Creek Road, Land grant 304, T. 4 N., R. 17 E. 194 0 42.8 578 800 5.2 7-31 1.63 .049 460 8.3 20 24 24 253 234
w = M »Q&N > SW4 sec. 27, T. 6 N., R. 16 E. 95.1 17.0 25.8 598 800 7.8 Cowhy Drain 5 4 W5 ™N 15E 10.7 5-16 1.85 173 600 8.1 9 23 36 320 290
w 1 M 8-1 .76 .071 600 7.9 iz 12 23 390 324
= / ' L, Note: The headwaters of the major streams and the drains have intermittent flow. Appley Drain 6 14 |NW 6N 15E 9.14 5-15 .78 .085 565 8.2 14 27 63 234 256
ul - & Loy 7-31 04 | .004 560 82| 25 14 32 342 314
8 £ 5 BIver Eddy Drain 7 11 |[SW | 6N | 15E 520 | 5-15 1.29 | 248 580 84| 14 16 48 310 293
Eeo0 T~ = § 3 . 7-31 30 | .058 535 83| 21 14 34 325 295
M 8 = s S Q Cowhy Drain 8 12 NwW 6N 15E 33.4 5-16 7.50 .225 580 8.2 9 24 45 276 266
/ m 4 s e9 3 m o E_ ,_» T 7 ] 7-81 2.65 .079 550 8.0 20 22 28 320 278
T4 = L . o9 S &q 8 £ 8 m.m 3 Trte Pine River 9 21 [NE | 6N | 16E 84.2 5-15 | 29.6 .8562 530 8.3 13 19 48 236 252
—— S 3 & g et S 5 S S2§ Lo ESSE 7-81 | 6.16 | .073 520 80| 22 21 21 284 259
5 = - 5 xag ES 8¢ £3 89 Big Creek 10 15 |SW | 6N | 16E 732 | 515 | 374 | 511 380 . |88| 18 21 37 144 165
3 % _m s < M m = 7-31 .04 .005 505 8.3 27 46 30 229 220
500 1 A 1 ] ) n i L 1 1 ] L 1 I I e | 1 L ® ] ] , & I ] Smiths Creek 1l 30 NwW 6N 16E 11.6 5-16 1.92 .166 535 7.9 9 2 60 229 250
50 48 46 44 42 40 38 36 34 32 30 28 26 24 22 20 18 16 14 12 10 8 6 4 2 (0] 8-1 44 .038 595 8.1 18 38 34 300 277
MILES ABOVE MOUTH OF PINE RIVER Smiths Creek 12 8 [NE | 5N | 16E | 203 5-15 | 470 | .232 550 83| 14 24 64 225 259
7-31 41| .020 ! 0
STREAM GRADIENTS ARE MODERATE IN THE HEADWATERS OF THE PINE ey " o (ol o Lo e BETlzY1 X e -4 o
RIVER, AND ITS TRIBUTARIES, BUT ARE FLAT IN THE LOWER REACHES 7-31 | 6.86 | .051 530 82| 22 28 30 285 270
Approximate values of average slope for any reach may be determined by com- Rattle Run 14 15 | NE 5N 15E 9.25 5-15 1.07 116 600 8.4 14 43 (i 236 270
parison of the profile slope with the lines drawn for various slopes to the left 7-81 01 .001 710 7.9 29 L 57 261 332
of the profile. More accurate values may be computed from values of reach
length and fall or from values in the table listing physiographic data Bl Tiae i = i i 15 e wﬂww wwm me WMM ww WM ww Mw www www
Moak Drain 16 10 | SE 5N 16E 3.74 5-15 1.29 .345 500 8.2 14 23 45 230 234
7-31 0 0 — — = — = — =
Pine River 17 27 | SE 5N 16E 173 5-156 | 494 .286 505 8.3 13 30 35 293 278
7-31 | 7.58 | .044 570 8.0 | 23 31 32 289 275
82°45' %45 °® P o®
82°45 \ ~—.. 82 : SEoue \ ~.. 82°45'
- \ o \ O . T T T T T T
4 N _ ‘.o/. . /c.pl, ..\ll.o( L /%\‘ =
i < pine River ‘e f |
/ . / d\l 2+ _ _ 7
p Ao B B ] - _ — o
43°00’ 43°00' 43°00' 43°00’ N. — 43°00° Iﬁ : 43%00’ 43°00’ N — "\ 43°00 I | | ]
= Emmett, ~/ . SEmeL, /i m
c-\llO.a@s_ AL .-\nmw.@@..\l.. .\l\u.. . . ..Cowhy DL ..o\ " Drain .y L _— —— =
/- /. /o - — _ 9
/ EXPLANATION i = _ __ i
., Infiltration rates, . m i _ _
EXPLANATION EXPLANATION EXPLANATION N in inches per hour / = | __ | !
e A o F Tl
* . 1N
3 |
Lake beds (clay) 82°45! Most wells yield less 82045/ Coldwater Shale 82945, Most wells yield less . . =
82°30" 82°45'¢ ) 82°30" °30/ - 7
than 10 gpm than 10 gpm W N ) A e e m __ _—
—— n o- T T T =3 = -
Moraines — / N Ratlle J Sunbury Shale ﬁ N g sl J R s | g | )
Most wells 6 inches %, h Most wells yield less % L= ! ~ H |
. Om. more in diameter / £ than 10 gpm, (water / _.._NL m r . B — \ — 3l
yield 10 to 100 gpm [V \ from most wells highly . \I\.J. = W._ r 2 —\ Bl ~ L _ i
Water-laid moraines .. . Berea Sandstone mineralized) 8 to 12 W g = s LE \ J
Basin boundary \ .o - et B J N, B i |
l , . , 2 I Basin boundary Basin boundary 0 ' i ; 1 \
L b Area boundary e Ca Mg Na+K CI SOs HCO ; i |
Ground moraines (till plains) — o d = o« et — Bedford Shal e ; g o ? I
0 2 4 MILES o /82°30' 5 5 A " Jazesor CE e P Area boundary 5 - 4 MILES Area boundary 0 Quality of water from 2 wells in Stewart’s 0 2 4 MILES & Joonp 1 §
—————— ! h it B e _ : _ ! _ Little Farms Subdivision. Numbers de- _ g _ 0 T e !
Contact Butileation 40, by Fiolen M. Martin. “_oa ﬂ_m____%us_ __=~*Mm.ﬁ Jﬂ_oi_ _meﬂ Mzr Ca Mg Na+K CI SOs HCOs
ace. welis completed 1n the glacial ari i i i
T e Tt GLACIAL GEOLOGY YIELD OF WELLS IN GLACIAL DRIFT Antrim Shale BEDROCK GEOLOGY YIELD OF WELLS IN BEDROCK MINIMUM INFILTRATION RATES PROVIDE A BASIS FOR ; ; i oo, i b oo
of glacial drift ANALYZING DRAINAGE CHARACTERISTICS OF SOILS low land surface. Wells no.au_msn in
Interval 50 feet Contact Infiltration or absorplion is an important factor in the reduction of surface the glacial drift
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