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INTRODUCTION GEOLOGIC SETTING STREAMFLOW STREAMFLOW
FLOW-DURATION
Discharge characteristics of streams can also be Wolverine is equal to or greater than 150 cts about
illustrated by flow-duration curves. These show 90 percent of the time, and 270 cfs 10 percent of
gb Indiad River i the plelécentage of dti:im:i th?.t s;z:}zlciﬁed disch?rges arde the time.hThe curxlle is quite flat, whifch is ty(;l)ical of
: INTRODUCTION equaled or exceeded during the period of record. streams having a large component of ground-water
Lake The flow-duration curve for the Sturgeon at the flow. The relatively large ground-water flow keeps
& Huron The flow of any uncontrolled river varies from discharge results in high stages and, usually, in high gaging station near Wolverine is shown below. The the Sturgeon Rinr cgolégr than most Michig:n
Lake ki : day to day and from year to year. This variation velocities. Velocity also varies in different reaches curve shows that discharge on the Sturgeon near streams during hot summer days.
Michigan BRID Driving northward from Gaylord, the traveller may be measured in units of discharge (volume of of the river, the velocity being greater generally in
The cold-water streams of the northern states # begins a descent that drops from an altitude of water discharged per unit of time), velocity (speed reaches of steep fall than in the flatter reaches. The E %00 :
provide unique recreational values to the American T about 13870 feet to an altitude of about 1100 feet of movement of water), and stage (elevation of gradients of the reaches of the river are shown on L 700 — -
people (wilderness or semi-wilderness atmosphere, before he gets to Vanderbilt. This is the inner slope water surface). These units are related—a high the river profile (Sheet 2). g o500k
fast-water canoeing, trout fishing), but the expand- of the Port Huron moraine* which was deposited 35 &
ing recreational needs must be balanced against the at the front of a lobe of glacial ice about 13,000 =z Sl
growing demand of water for public and industrial years ago. The Sturgeon rises along the inner mar- = » 300
supplies, for irrigation, and for the dilution of gin of this moraine and flows northward on terraces § |
sewage and other wastes. In order to make intelli- of sand and gravel outwash between smaller mo- < o 200
gent decisions regarding use and management of Mllel rainal hills and ridges which mark temporary halts 5 ‘
the water resources for recreation and other de- Lake in the retreat of the ice front. About 6 miles north DISCHARGE £ b oy . e e
mands, analysis of the hydrologic factors related to 30" — B Black # Wolverine the § ; { sand war= S L . ' B e 100 o e T
roorentiomal valves B eassbis] Lake Lake of Wolverine the Sturgeon crosses an area of sandy Daily discharge on the Sturgeon River is re- Unusually intense rains may bring high discharge 0.1 1 10 50 90 99
: , \ lake beds that were laid down in ponded water corded at a station about two miles north of  at any season. TIME, IN PERCENT OF TOTAL PERIOD
The Sturgeon River north of Gaylord, one of the from the melting ice. . Wolverine. Records of mean monthly discharge for Discharges expressed in terms of cubic feet per FLOW-DURATION CURVE
best brown trout streams in Michigan, is located in . ) Th? headwaters of the Sturgeon receive a large the period October, 1942 through September, 1966, second per square mile are used to compare the
the north-central part of the southern peninsula of Indian Rive contribution of surface runoff from the steep mo- are shown here. Discharge is shown in cubic feet =~ flow of streams having different drainage areas, or FREQUENCY OF DEFICIENT FLOW
Michigan with headwaters just north of Gaylord. rama}l slopes during periods of heavy rains and per second (cfs) and cubic feet per second per to compare different sections of the same stream.
The Sturgeon flows northward, generally paralleling melting snow. The headwaters also receive a large square mile of drainage area (cfsm). The highest The discharge on the Sturgeon averaged 1.16 cfsm The frequency of deficient flow on the Sturgeon station usually is unfavorable for fishing in many
Interstate Highway 75. The West Branch of the amount of ground water, part of which probably is rates of discharge normally occur during the spring during the 23 year period of record. This is sub- River is of interest to recreationists, because periods parts of the river and for canoeing in the river above
Sturgeon, which joins the main stem at Wolverine, —_— Wolverin derived from the broad area of outwash southwest snowmelt season—usually in April. Discharge gen- stantially higher than most rivers in the Lower of extremely low flow generally are unfavorable for Wolverine. The graph shows that we may expect a
was not included in this study. Exits from Inter- of.the Sturgeon vyatershed. Downstream, the mo- erally declines from April to August and then in- Peninsula. The high discharge per unit drainage most recreational uses. The graph below shows mean daily discharge of no more than 150 cfs during
state 75 at Gaylord, Vanderbilt, Wolverine, and rainal areas contribute a2 moderate amount of sur- creases slightly as vegetation uses less water. area reflects a large contribution from ground water. frequency of deficient flows for periods of 7, 15 and these months for 7 consecutive days about twice
Indian River provide easy access to the Sturgeon. face runoff, but relatively little ground-water 30 consecutive days, occurring during the 6 months every 3 years, for 15 consecutive days about once
The recreational value of a river depends on the Vanderbilt discharge, while the sand and gravel outwash areas May through October at the gaging station below every 3 years, and for 30 consecutive days about
hydrologic characteristics of the river—the stream- cﬁntrlbléti a r?iqerlatel %ﬁlounthf groun(}f-water dis- b Wolverine. A discharge of less than 150 cfs at this once every 6 years. '
flow, water quality, and character of bed and banks. charge but relatively liitle suriace runofi. ; ‘ -
The purpose of this atlas is to describe these charac- Ground-water discharge is important to the = N . l .
teristics and to show how they relate to recreational Gaylord N recreational values of the river, because ground 200 i i
uses. 45°00" — water is the principal source of water in the stream 450 - :
Much of the information presented here was de- during rainless periods. Ground water is also a Z 400 _ = =
rived from basic records of the U.S. Geological o EiitES major control of water temperatures. Segments of o wo, | uwa §
Survey’s Water Resources Division. Additional in- L1 the river where ground-water discharge is great . o0y after Helen Martin (1955) \t- £ = 350 " 2 = 7}
formation was obtained in a reconnaissance survey generally are cooler in summer and warmer in =2 300F o 32 & o
in May and June, 1966. The area of field study is I winter than segments where ground-water dis-  © oo SWES \ 22 | « bl . —H
limited to the channel, bed, and banks of the main 84°25' charge is small. CANETES S w 250 % Swe 25 o - / 1
stem from source to mouth. The study was made in The areas of outwash along the river are also ., Gaylor 2~ 00k . >S90 o 150 s
cooperation with the Michigan Geological Survey, favorable for obtaining water supplies from wells. 45°00' — 84°45 Ew Eug F g L SN
Gerald E. Eddy, Chief. Advice and assistance were Drilled or driven wells in these areas should supply SURFICIAL GEOLOGIC MAP Z 5150k - Z5xs 15 3 -+ oy
also obtained from other sections of the Michigan ample water for campgrounds and cabins. =3 00k ] =x% ) =
Cosngervation Department. ; ; *For definition of geologic terms, see EXPLANATION E = ' < 3 . el
eet 1 of this atlas presents information on Grayling & “GLOSSARY.” in lower-rieh 50+ . e 0.5F - <
g ; R -right corner of sheet. = = o ,
streamflow characteristics and water quality. Sheet . . 0 ‘ , ofiil ' . 3
2 describes the physical characteristics of the stream - - : JIF[M[A[M[J]J]A[S|O|N]D JIF[MJA[M[J]J]A[S]O[N]D 3
channel and bed and banks, and shows how these Moraine Lake beds, sand a
physical characteristics relate to streamflow, water GRAPHS OF MEAN MONTHLY DISCHARGE
quality, and recreational use. | Grand Rapids R —
o Lansing Contact b e "
84°40" Detroit 100 —
LOCATION MAP Drainage divide 1 = - -
RECURRENCE INTERVAL, IN YEARS
MAP OF MICHIGAN Outwash and glacial channels LOW-FLOW FREQUENCY CURVES
STREAMFLOW STREAMFLOW STREAMFLOW QUALITY OF WATER
VELOCITY mg/l below saturation (see graph below). The
) . o ] . o STAGE FISHING BOATING The quality oin’I;lt{e?]i)f ,S 'fllv(;ll,\r is expressed in relativel.y small diurnal fluctuation in dissolved
Velocity on the Sturgeon River varies in time like most streams in northern Michigan, flows al- The stage, or water level, of the Sturgeon fluctu- terms of dissolved solids and gasses, suspended and oxygen in the Sturgeon reflects the sparse growth of
and place. Increased discharge generally is accom- ternately in shallow riffles or rapids, where velocity ates with discharge. This correlation is used at the floating materials, and physical pr"o elr-)ties of ke water plants in the river. The high dissolved oxygen
panied by increased velocity. Velocity normally is is fast, and deep pools, where velocity normally is gaging station near Wolverine to determine the water. Dissolved msterials senerli pim artant to content of Sturgeon River water is favorable for
faster near the surface at midstream than near the slow. The midstream velocities in several riffles and discharge of the river between streamflow measure- oy p——— dissolve%i P e¥1 ané) HutFants trout. High dissolved oxygen also indicates that the
bottom and banks. Drowned logs, submergent vege- pools on the Sturgeon on July 18, 1966, are listed ments. The correlation varies somewhat in different —filteaten sid ohosohates Otﬁ’egr' Bemalved sul- Sturgeon is relatively free from contamination by
tation, rocks, and other obstructions also cause local below. seasons of the year, owing to the influence of vege- stances, such as ’foxicpwasteé may affect the recrea- organic wastes.
changes in velocity of the stream. The Sturgeon, E:ggcr)lx?;i ggecg;zt;;igllx:hti;ge ggﬁl}‘)i}rllgbelg}?eshgvxg r;clléi RoR— Yionml q’uality of streams, bu,t Bio Waates oiher than
months, when the river is most used for recreation. : . % Eiior amount o segtietank ofwent sre die- 25 T
. . . . The following table summarizes the streamflow charged into the Sturgeon River. Suspended and za, B Maximum, 70 = =
) Midstream velocity Midstream velocity characteristics of the Sturgeon River and shows floating materials include all undissolved materials, l_u_c7>20 ; MIB s
Location (see Maps, Sheet 2) in riffles, in in pools, in how these characteristics are related to recreational chiefly clay, silt, sand, and organic material moved & J158 160w S
feet per second feet per second uses. in the stream. Physical properties important to re- = S 108 1502 =
= creation are temperature, pH, specific conductance, & Q 5L Y= =
. § e o ; Characteristics related to use ' odor, and color. ¥ VV WYY | &2
Near Bridge on Poquette Road 3.0 0.2 - B = RecrE:Zmnal (Prepared by the Michigan Characteristics of Sturgeon River TEMPERATURE HE B ; Minimum/ | | 430 E g
e — Department of Conservation) Usually the most critical requirement of a rec- 1958 1959| 1960/ 1961| 1962 | 1963| 1964 | 1965/ 1966 b
Near Bridge on Whitmarsh Road = 3F = reational river used primarily as a trout stream is
(Doc Sehls Bridge) 1.0 9 - e High drought flow helps keep summer | Relatively high drought flow. Flood flows water temperature. A continuous record of water GRAPH SHOWING WATER TEMPERATURE
S [ o water temperatures low. Excessive flood may cause some damage to river, bed temperature on the Sturgeon has been obtained at STURGEON RIVER AT WOLVERINE
Near Bridge on Sturgeon Valley Road =l e flow removes cover and may cause ero- - and banks. River not subject to severe the gaging station near Wolverine since October
(Sturgeon Bridge) 1.5 1 «@ S sion of banks. flooding. 1958. Monthly high and low temperatures for the
. . e v s 1 g period October, 1958 through September, 1966, are
Near Bridge on Trowbridge Road 8.9 A g DISCfIOOR e Bm s Trout fishing | A variety of fast and slow stretches add | Velocity variable in different reaches. Too shown at right. The maximum temperature re- 20 N
ARGE, IN CUBIC FEET PER SECOND interest for fishermen. Excessively high fast for safe wading in many reaches be- ggrrr?;g-az;i ggég rﬁ) ¢ (;1 ft)):)vt;u2t2 ;%st(73273;1;s '12{11: =9 80 = E
Nesr Wilverite above mowth. of GRAPH OF DISCHARGE-STAGE velocities make wading dangerous. low Wolverine, especially at high water. . y ) ui & wi Z
West Branch 2.0 D RELATION Low Much shoal ;320:3: (t:gz?e}f etli?::l":li:sré to}f rsr:;<?sl;:g?)(t)‘,ﬁe?‘tr¥gll'zegf 5 g 50 5 ;3
) ' rag;t:sr water above Abrupt and largg changes in stage are a Changes in stage generally moderate. Michigan. Temperatures vary in different reaches =915 = =
Near Brldge.on Rondo Road cover Wolverine hazard to wading fishermen. Qhanges may be abrupt at snowmelt of the river depending chiefly on the amount of B Eg
(Rondo Bridge) 4.5 b ’F'sh‘ ; Safe below time. ground-water inflow and the surface area exposed to E § i 140 E e
. . ishing Wolverine - sunlight. Headwaters usually are cooler in sum- ] “ . t
Near Bridge on White Road 4.1 3.0 . . 150 best at for experienced Season of boating reduced by periods of | Flood season usually over before major va- mer than downstream segments. Records at the 10 BNy °
The record high stage was 4.48 feet, occurring on night canoeist flood and drought. cation season. Late summer drought bridge on the Sturgeon east of Vanderbilt (on § 9101112131415 16 17
. September 14, 1961, when exceptionally heavy , ; ‘ flows discourage boating in much of up- Sturgeon Valley Road) showed daily maximums DATE, IN AUGUST, 1966
Near Bridge on Old U.8. 27 rains caused unseasonably high discharge. Low or ives about 2.8°C (5°F) eaoler than those downst i
South of Indian River 3.0 5 stages of less than 2.0 feet occur a few days of most DIAGRAM SHOWING GAGE g ’ S Gtk B e O e Ttk ot GRAPH SHOWING WATER TEMPERATURE
years. Fluctuation in stage most years is less than HEIGHT RELATED TO Boating ) . The ol eas I b iesaurs stk Sl STURGEON RIVER AT TWO STATIONS
2 feet. However, abrupt changes in stage of only RECREATIONAL USE A variety of fast and slow reaches adds Velocity variable in different reaches. e ty tati Sp t t in th
14 foot can cause problems for unwary anglers. For interest for boaters. B e e o
V4 foot can cause pro y ang lower reaches of the Sturgeon below Wolverine may
example, a fisherman who waded safely through a . . cu . be somewhat warmer than in the upstream stations,
stretch of river on April 20, 1966, may find the Low velocity makes upstream travel easier. Velocities too fast for upstream travel in but in general the temperature of water in the zZx =
The Sturgeon below Wolverine is too fast for water too deep on April 21 (See graph at right). most of river. Sturgeon is relatively favorable for trout at all =E 10§ , =2
safe wading in many places, especially at high - Increased velocity that normally accompanies or ‘ . times i 3 atu P ui =
stages. .A rule of th.urpb for safe yvadi_ng is that E higher stage would add to his problems. ) r 3.0 PG : o Camping and | Streamflow characteristics favorable to See descriptions above. ' DISSOLVED OXYGEN L X kol s S E?é
depth, in feet, multiplied by velocity, in feet per = The staff gage on the Sturgeon near Wolverine =z~ /( b cabill)l ligving fishing and boating also are generally Dissolved oxygen is another critical requirement o2 9 oxygen =% ; ==
second, should not be greater than 10. Thus, when = can be used as an indicator of the general suitability = Y/ Water level, : favorable to camping and cabin living. of recreational rivers. In a river free of significant o< s w o
velocity is 4 feet per second, a fisherman should not = qf the river for canoeing and fishing (See graph at ] —_— at gage contamination, such as the Sturgeon, dissolved = 5 ; _-Water temperature =
wade into water more than 2.5 feet deep. This ] right). The Sturgeon River can be dangerous, even ey oxygen is controlled chiefly by water temperature 23 8l ' - 60 e
assumes a firm bottom. If bottom material is slip- - for experienced boaters, at high water, and novices w 2.0 and by plant photosynthesis and respiration As g § , a
pery clay, even 2 feet may be too deep. should stay off the river below Wolverine at all = water temperatures increase the capacity of the 6.'00 M'ID- 4 5500
" : times. The relationship of stage to fishing is not so et water to hold oxygen in solution decreases. The PM  NIGHT  AM
1‘ 5 3 4 5 ] 6 simple, but in general high stages are accompanied effect of temperature is masked.in summer by the 8-16-66 | 8-17-66
by turbid water and difficult wading, whereas ex- oxygen given off by plants during daylight hours
VELOCITY, IN FEET PER SECOND tremely low stages reduce the amount of trout cover APRIL 20 APRIL 21 APRIL 22 and the small amount used up by plants at night. GRAPH SHOWING WATER TEMPERATURE

GRAPH SHOWING RELATION OF
DEPTH AND VELOCITY TO WADING

and restrict the areas of trout habitat, except at
night. The upstream run of steelhead in the spring-
time usually occurs at moderately high stages.

GRAPH SHOWING CHANGES IN STAGE
NEAR WOLVERINE

Thus, dissolved oxygen in the Sturgeon during
summer days usually is at or slightly above satura-
tion. At night the dissolved oxygen drops to 1 or 2

AND DISSOLVED OXYGEN, STURGEON
RIVER AT CAMPSITE BELOW
WOLVERINE

QUALITY OF WATER

QUALITY OF WATER

QUALITY OF WATER

OUTLOOK FOR THE FUTURE

=
HYDROGEN ION (pH) ;olids loadhof a stream. ’Il‘(}ilui, a large discharge of Although the Sturgeon is one of the most acces- The river should continue to provide recreational
. : . rines to the stream would show up as an increase Chemical analysis of Sturgeon River at gaging sible trout streams in Michigan, paralleling the opportunities to the public for many years. How-
in(’iIi‘lclsto};ygo%iz la?crildi(fc(;rnc:xfl t;?lzﬁ?nig; ?)?I v;zt:: in specific conductance above normal levels. During station near Wolverine, Michigan heavily-traveled I-75 between Gaylord and Indian  ever, the very small amount of public frontage on
Waters with a pH of 7.0 are said to be neutral. A pH the period October, 1965 to February, 1968, specific . River, it is not very heavily used by either fishermen the river leaves most of the river banks susceptible
less than 7.0 indicates acid water; a pH sHiote that conductance on the Sturgeon generally ranged be- Sossntel pasametor Date of collection or boaters, except during the spring Steelhead runs.  to overdevelopment. Overdevelopment could cause
70 indicates alksline water. The water of the tween 265 and 373 mlcromhos.Tl}ls is in the normal 7/12/60 4/27/66 8/16/66 2/2/67 4/4/67 8/3/67 Most of the river bglow Wolven_ne is too_fagt _and an increase in suspendgd sediment, wat‘er tempera-
Sturgeon is moderately alkaline, with pH values range for an unpolluted stream in this area. p SUMMARY narrow for easy wading, and public access is limited ture, and pollutants with a corresponding decrease
from 7.3 to 8.2 (see table of chemical analysis). Calcium The Tollowing takl s th lity of by pr_ivate holdings in the upper reaches. The high in dissolved oxygen, thereby reducing the recrea-
g habi (Ca) mg/1 54 53 48 53 - - s B Yvap SUCHIROILSCE W0 iy 9 velocity and narrow channel below Wolverine and  tional value of the river
This is a favorable range for trout habitat. water characteristics of the Sturgeon River and Biimsionia petiniee Ik ke TRcer-nisthow Eiiecsrage :
Magnesium shovys how these characteristics are related to rec- most inexperienced canoeists.
NUTRIENTS-NITRATES AND PHOSPHATES (Mg) mg/1 15 13 18 o4 = e restional uses.
Nitrates and phosphates are important dissolved Sodium . : ’ ’
HARDNESS constituents in recreational waters because they (Na) mg/1 1.8 2.4 2.2 2.2 - — Recr:e;‘;lonal Relattl;on of Qt;gh&:yl (‘)lfSZVater igllsai:l;tl'y eOf V}’{a:ter
Hardness of water is expressed as the equivalent strongly influence the growth of aquatic vegetation, D TEcToslIOnR $00h Tviver
concentration of calcium carbonate. The water in 1nc1u:d1ng. alga.e. A moder?,te amount of these Potassium Temperature Maximum temperatures of the
the Sturgeon is moderately hard (see table). nutru;lntlg 1st(}i;esu:cable to Q:;)lvxde ﬁ:l}food. ’I(‘io:)1 miu;h (K) mg/1 4 4 .5 .3 = = Criteria for intrastate waters, as established Sturgeon near Wolverine occa- GLOSSARY
d lv h han 12 1)* can choke the stream with vegetation and deplete . ; ° o
be desraie in that i Foduces the toxicity of some he Supply of oxygen. o W ehiras Topartnont of Gomervarion (1568) | during summer monthe, ) .
substances in water (Tarzwell, 1957). However, Nitrates and phosphates in the Sturgeon were (HCOs) mg/1 231 206 228 211 176 168 spec,ify 21.1°C (70°F) as the maximum limit for Discharge ... Rate of flow in volume per
there is no indication of toxic materials in the low in the few samples analyzed for this study (see intolerant fish (cold-water species) unit of time.
Sturgeon River. table). Nitrates ranged from 0.3 to 1.0 mg/1; phos- Carbonate ) . ] .
phates from 0.03 to 0.10 mg /1. The sparse growth of (CO3) mg/1 0 0 0 0 = — . ] : Ground moraine..__.... Gently rolling hills underlain
water vegetation further suggests that the river is Dissolved Oxygen Dissolved oxygen in the Sturgeon by till. Usually lack the
low in these nutrients. No slime growths were noted Sulfate The Water Resources Commission (1968) speci- probably does not drop below ridgelike character of mo-
anywhere in the river. (804) mg/1 10 13 14 17 17 10 fies a minimum of 6 mg/I. Tmg/ hat alily tlmze- At/lmtg)hlt it raines.
SUSPENDED AND FLOATING SOLIDS . At water temperatures above 20°C (68°F), may drop 1 to 2 mg elow ; i a3
s Chloride Tarzwell (1957) indicated full air saturation is re- saturation. Ground water...._.. Waltlel‘ in eal‘tfh materials in
o S ke b 3 S s o iy Trout faing | e for el ange o ety for ok vt 5 o
s vl cul oo g OTHER DISSOLVED MATERIALS Fh A s | & w| Bl = | 2 Hydrogen Lon Concntraton (01D pHLof Sturgoon River generally Lake beds (laci) . Thebotomauinc of s
e . : . ’ ’ : Water Resources Commission (1968) specifies ranges from 7.3 to 8.2. doned lakes that were
clearly visible at depths up to 3 feet. During the Chemical analyses of water from the Sturgeon . limits of 6.5 and 8.8 formed b lacial It
spring season of high runoff, and also during intense are listed in the table of Chemical Analysis. The Nitrate ’ T S " Ug’ua%lacuil dg'lliin
storms, turbidity is reported to increase substan- water of the Sturgeon is of the calcium bicarbonate (NOs) mg/1 9 4 3 1.0 - - Nutri hieflv ni z ) b la. ered ge its of
tially, perhaps becoming high enough to cause type with calcium and magnesium as the major utrients (chiefly nitrates a.nd. phosphates) . Stul'gem,l River is generally free of sayn d sBiIIt Sl 011;08 o
problems in relation to trout-rearing. Runoff from cations and bicarbonate as the major anion. The Phosphorous Water Resources Commission (1968) requires undesirable weeds, algae, and b ¥
recently-excavated borrow pits may contribute to chemical character of the water is normal for an (as PO4) mg/1 - 04 -10 -03 - - nutrients to be limited to the extent necessary to slime. Moraine..........ocooo._.. Hills or ridges composed of
turbidity. As these borrow pits become stabilized unpolluted river in this area. Chlorides and sulfates Dissolved solids® prevent st.lmulatlon of growths of a}gge, .weeds, and glacial till.
with vegetation turbidity may decrease. were very low in all samples. No analyses were ot ‘I’e sosk 213 203 204 204 _ Sh“}e» which are or may become injurious to the .
Floating solids and oil slicks do not appear to be made for toxic metals, but there is no indication mg/ - designated use. Because these nutrients are rather Outwash. .. Sorted and bedded glacial
a problem on the Sturgeon. that toxic materials are discharged into the river. Hardness qulcklyttaken up bydpf;?ntls’ exacft limits of desirable dnit (i(:posn:edb by Iélelt'
i i i water streams beyond ac-
(a8 CwOOJmg/l 196 186 194 190 152 144 conce'n rations are difficult to etermmef. sive glacial ice. y
Noncarbonate Floating, Settleable, and Su.spe':nded Solids . Sturgeon River generally appears Riffle A shallow extending across
Hardness 6 14 7 16 8 6 Trout fishing,boat- Water Resources Commmgor; (1968) specifies to be free of floating solids and the bed of a river; a small
SPECIFIC CONDUCTANCE ODOR AND COLOR ing, camping, Ehag.;?;efe 31110111‘1 bg no .3;03303;0?321‘; “Pntat‘f“al residues of unnatural origin. rapid.
. . o ) ] Specific and cabin-living| turbidity, color, or deposits sufficient to interfere Turbidity and color generally .
o el e A ety et fes ol it Conductance 363 348 373 359 300 265 with designated use; no floating solids, or evidence | are low, except during high Stage. o Blevation of water surface
el e i; fhat: sy provie s quick . of residues of unnatural origin. flows. a{)ove any cholsenldatum
field indicator of major charges in the dissolved pH 7.9 7.6 7.5 7.3 8.2 7.9 ﬁe?gﬁt’:. s
Disch at
Tfmzrgfe sampling Tl Mixture of clay, silt, sand,
(cts) 167 262 174 220 422 205 g;zl‘;:(‘i d“i‘r‘;‘éﬂ;tg;eéagi;
*At concentrations normally found in fresh water, dissolved ice with little or no sort-
terial d i its of milligrams liter (mg/1) s
sitshialant 1o dissolvwd nollde expresssin uniieof pastper *Calculated ing by meltwaters.
million (ppm). **Micromhos per centimeter at 25°C Turbidity.................. Cloudiness of water.
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