
(?oo) , 
~Ai f./1., 
{ ti1 V 

)M, ~ 

ERRATA 

der "Water-Quality sampling 
Paragrar,hs 2-4 u~ 1 should read as ~aragrap~s 
Program o~ shee composition and Discharge 
3-5 under stream 
on sheet 2, 

~--

( ::Zo6) 

wtL 
/f/77, 
w,£ 

UNITED STATES DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 

WATER RESOURCES INVESTIGATIONS 6-72 
SHEET 2 OF 5 

u 
0 

"' N 

u 
0 

"' N 

;;; 
U) 

0 
01 

@ 
u 
H 
:a: 
z 
H 

-"' 
~ 
E-< u 
8 z 
0 u 
u 
H 
r.. 
H 
u 
"' '" (I] 

200 

100 

Symbol 

0 

... 
50 • 

0 

• 
D 

6 

20 
0.02 

Stat ion Number 
5 

8 

17 

19 

26 

38 

39 

0.05 0.10 0.2 

' ' ' 

0 ... 

:-Discharge ratio=0.25 
1 {Average annual f low) 

' 

0.5 

0 

1.0 

RATIO, DISC!!ARGE/BANKFULL DISCHARGE 

2 

Figure 4.--Relationship of specific conductance to discharge. 
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~igure 6.--Relationship of specific conductance 
to dissolved solids. 

Figure 7 .--Relationshtp of spect-fic conductance 
to calcium. 

Figure -a. --Relationship of- specific conductance 
to chloride. 

STREAM COMPOSITION AND DISCHARGE 

Under natural conditions, dissolved­
solids concentrations are usually highest 
during periods of low flow. At times of 
low flow, water reaches a stream only 
after a slow subsurface journey which often 
spans a considerable distance. During its 
underground passage, the water dissolves 
a large variety of chemical constituents 
from the soil and rocks. During high-flow 
periods, water movement, either overland 
or through the upper soil layers, is much 
more rapid than at low flow, High-flow 
runoff is much more dilute than low flow 
because its contact with the soil and rocks 
is for a shorter period of time. 

In the White Cloud Peaks area, maximum 
concentrations of dissolved solids for a 
given stream are commonly two to five 
times the minimum concentrations. Since 
this variation in concentration for a given 
stream may exceed the variation in concen­
tration for a common occurrence of flow 
between streams, a comparison of composi­
tion between streams must be made for 
concentrations representative of a given 
occurrence or frequency of flow. Flow dur­
ation and frequency data were not available 
for the majority of the water-data stations 
in the present study. Alternatively, the 
channel geometry in the vicinity of each 
water-data station was surveyed and the 
discharge corresponding to bankfull stage 
was determined. Using flow-frequency data 
available from some of the stations, a 
recurrence interval of about 1. 5 years was 
assigned to bank full discharge. Likewise, 
values of flow duration or flow frequency 
were assigned to other values of the ratio 
of discharge to bankfull discharge. With 
considerable consistency, average annual 
discharge is about equal to one-fourth 
of the bankfull discharge. 

Base from U.S. Geological Survey 1:250,000 Maps 

SUSPENDED SEDIMENT 

Unlike dissolved solids, which tend to 
have only a several-fold range in values 
of concentration over a wide range in 
di5charge, suspended sediment commonly has 
over a 1,000-fold range in values of con­
cerutration. Also, unlike dissolved solids 
corucentrations, sediment concentrations 
are, generally higher during high flow than 
during low flow. For a given value of 
the discharge ratio, differences in values 
of suspended-sediment concentration be­
twe ,en locations are largely dependent on 
the rock type and such factors as erodi­
bility. At high values of discharge, the 
increased competence of a stream to trans­
port sediment is important only to the 
extent that sediment is available for 
transport. Due to extremes of erodibili ty 
rates among rock types and man-induced 
impacts on natural erosion rates, iso­
plethic maps of suspended-sediment concen­
trations at low flow (average annual flow; 
discharge ratio = 0. 25) and high flow 
(bamkfull stage; discharge ratio= 1.00, 
rect.D.rrence interval approximately equal 
to i.s years) are shown on sheet 5. 

TURBIDITY 

T·urbidi ty, which may be considered a 
meas ·ure of the opaqueness or cloudiness 
of the water, generally is related to 
the :suspended sediment, High values of 
suspended sediment are associated with 
high values of turbidity. Often, however, 
when the suspended sediment is primarily 
clay-size suspension, values of suspended 
sedirment concentration may be low but 
values of turbidity are high. An iso­
plethic map of turbidity corresponding to 
the discharge at average annual flow is 
shown on sheet 5. 

TRACE ELEMENTS 

The occurrence of trace elements in the 
surface water is considerably more random 
in time, space, and concentration than 
that of the more common ions. It becomes 
difficult, therefore, to prepare isopleth­
ic maps for these constituents. As is more 
commonly done, table 2 lists the trace 
elements for which analyses have been made 
and the significance of their occurrence. 
The maximum concentrations detected and 
listed in table 2 should not be considered 
indicative of the normal concentrations 
occurring. Generally, the concentrations 
detected were considerably less than the 
maximum value shown, and in most instances, 
the sum of the trace elements for a given 
water-data station were less than 1. 0 
milligram per liter. The median value 
of concentration for each element is also 
listed in table 2. 

SUMMARY 

Water quality in the White Cloud Peaks 
area of the upper Salmon River, Idaho, 
generally is excellent. Deviations in the 
quality can be related to the geology, 
topography, and, to a certain extent, man­
induced environmental impacts. The effect 
of geology is noted by the generally more 
dilute waters in areas of more resistant 
rock. Thus, areas of the Idaho batholi th 
show lower mineral concentrations than 
areas of sedimentary rock. Topography has 
its greatest importance on the orographic 
effect of precipitation and, thus, on run­
off and the dilution factor. Most striking 
is the eastward increase in mineral con­
centration as mean annual precipitation 
decreases from more than 60 inches (150 
centimeters) per year to less than ten 
inches (25 centimeters) per year along the 
eastern fringe of the study area. Man's 
impact is graphically illustrated by the 
high suspended sediment concentrations 
occurring at water-data station 32 and is 
associated, in part, with poor road main­
tenance p1actices. 

Table 2. Significance of trace elements. 

Number of Samples containing detectable Concentration detected 
samples level of element (microframs/liter) 

Element collected (number) (percent) (median (maximum) 

Aluminum 52 51 98.l 200 1,500 
Arsenic 42 24 57.l l 20 
Bariwn 51 20 39, 2 0 900 
Beryllium 51 6 11. 8 0 10 
Boron 50 33 66.0 10 80 
Cadmium 52 6 11.5 0 l 
Chromium 44 6 13.6 0 3 
Cobalt 52 15 28. 8 0 2 
Copper 52 46 88.5 3 24 
Iron 52 50 96.2 20 1,100 
Lead 52 24 4 6. 2 0 11 
Lithium 52 35 67.3 9 70 
Manganese 52 30 57.7 10 570 
Mercury 52 45 86.5 .1 . 7 
Molybdenum 51 39 76.5 3 34 
Nicke l 52 34 65.4 2 9 
Selenium 51 33 64.7 4 40 
Silver 52 0 • 0 0 0 
Strontium 52 51 98.1 150 380 
Vanadium 52 39 75.0 • 7 4.5 
Zinc 52 33 63.5 10 100 
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