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¥ %‘ [ ] l ‘| s WATER CHEMISTRY USE OF THE MAPS
™ 4 : ' i Precipitation normally contains relatively small concentrations of dissolved The maps presented in this report are intended to provide a general
minerals in combination with dissolved gasses from the atmosphere that give understanding of the hydrologic and geologic conditions in the Dawson
2= ] EXPLANATION the water a slightly acid character (pH less than 7.0). As this water percolates to aquifer and to provide specific information useful in developing and using the
] T depth and moves through the Dawson aquifer, additional minerals are water. Those readers who may be unfamiliar with hydrologic and geologic
B S'F e Lﬁ&??g&ﬁ:ﬁ?&?&iomﬁgg: g dissolved from the surrounding soil and rock, and the pH of the water maps may wish to consider the following examples which illusirate how the
y is vaniable ’ : ’ increases, becoming less acidic. The chemical quality of the ground water is maps can be used to evaluate the water supply in different areas of the
l 2 o DATA POINT mainly determined by: (1) The pH and other chemical characteristics of the Dawson aquifer. A similar evaluation also could be made for two bedrock
water entering the aquifer, (2) the type of soluble minerals present in the rock, aquifers of different depths through use of these maps and other publications.
@ APPROXIMATE LIMIT OF DAWSON AQUIFER || and, to a lesser extent, (3) the length of time the water is in contact with The calculated values are referenced by letter to the corresponding letter
L — minerals in the rock. These three factors combine to produce water in the shown on the adjacent diagram (fig. 14) and the computations are shown in
3: Dawson aquifer that is generally of excellent chemical quality, meeting table 1. Two sites were considered as examples, one at Parker, the other 1 mile
drinking-water standards (Colorado Department of Health, 1978; U.S. east of Kiowa. The land-surface elevations can be estimated from the
I o Environmental Protection Agency, 1976, 1977) for public water supplies in topographic contours shown on the adjacent maps or from U.S. Geological
T 48 O )\ p most of the area. Survey 7%-minute topographic-quadrangle maps. The land-surface
¥ 748 Calcium carbonate and iron minerals commonly occur in the conglomerate elevation is about 5,860 feet at Parker and is about 6,500 feet at the Kiowa
o i and sandstone rocks in the Dawson Arkose and these minerals are soluble in site.
i N acidic water. Water that comes in contact with these minerals generally
T develops a preponderance of dissolved calcium and bicarbonate ions and is
classified as a calcium bicarbonate type water. Calcium bicarbonate water is o
| common in the aquifer, and sodium bicarbonate or sodium sulfate water types g
E s occur in only a few isolated areas. h____/ﬁ]ﬁ\ I Andistiface lelevation
- The concentration of dissolved solids in the ground water is a measure of the
it ¥ '\e total mineral content of the water. As shown on the accompanying map (fig. 2
T.58. S = 10) dissolved-solids concentrations range from less than 100 milligrams per
0 liter in the south-central part of the aquifer to more than 1,500 milligrams per
<>y liter near the northern edge of the aquifer. Dissolved-solids concentrations and
S the pH of the water are smallest near the ground-water divide in the area
between Palmer Lake and Rattlesnake Buite because the water in this area
2 has been in the aquifer a shorter time than has water in other parts of the
/ AT aquifer. Water that has had the longest contact time with the rock generally is
j found near the margins of the aquifer and this water is more mineralized than
: that near the ground-water divide. Water in these outlying areas commonly
has more than 300 milligrams per liter of dissolved solids and a pH greater
T.68. np TS than 7.5.
= < Organic material present in the Dawson Arkose alters the chemistry of the
30 |- Q4 } Hageap ground water by decreasing the availability of dissolved oxygen in the water.
S, 7Y 1 In an oxygen-deficient environment, iron, which is normally relatively
o@ ) (_* insoluble, can be dissolved and transported with the flowing ground \fvater. EXPLANATION
= ) When this water is pumped from a well and exposed to oxygen in the air, the A. Depth to base of aquifer
o dissolved iron reverts to an insoluble form that is visible as a black to B. Depth to water in 1978
L 85 reddish-brown precipitate, which clouds and discolors the water and stains f,; é,‘?;’,gf’;,:,’;';:;';*’::d i st
6\ ] g porcelain fixtures, and laundry. Although iron is present in the water thickness=D7+D2+D3
Q¥ ¢ Q throughout the aquifer, the severity of the problem varies considerably from E. 1958 to 1978 water-level change
T.78 LY 178 well to well, apparently in response to the chemical environment in the local
2 area. Dissolved-iron concentrations generally ranged from 20 to 100 FIGURE 14.—DIAGRAM SHOWING COMPUTED QUANTITIES
micrograms per liter, which is less than the limit of 300 micrograms per liter
recommended for public water supplies (U.S. Environmental Protection
Agency, 1977). Dissolved-iron concentrations between 8,000 and 85,000
micrograms per liter occurred in water from a few scattered wells. Tableil =Sl of aguiler compulsbions lin fae
During deposition of the sediments that ultimately formed the upper part of
the Denver Formation or the lower part of the Dawson Arkose, evaporation of Parker site  Kiowa site
water from stagnant pools apparently precipitated some of the less soluble :
minerals. These minerals occur as localized deposits of gypsum and related . Degz;z:zs:;:g;ﬁfﬁ ...... 5.860 6.500
T.88S. T.85 evaporite minerals, and are found east of Cherry Creek Reservoir near the Agiilor-base SIBALGN ... ... o0 5,360 6,270
poorly defined geologic contact between the Denver and Dawson ~ ~— Uit : :
Formations. When water in the Dawson aquifer comes into contact with these Differenice ............cc.ociiiianinenn 500 230
soluble sulfate minerals, or the dissolved minerals are carried into the aquifer B. Depth to water:
by recharge, the ground water changes from a calcium bicarbonate type to a Land-surface elevation . ................. 5,860 6,500
sodium sulfate type and the dissolved-solids concentration of the water : T ;
increases significantly (fig. 10). The map of dissolved-sulfate concentrations Pc.)tent\omemC e o 2.760 6450
(ﬁg. 11) shows two areas in the Dawson aquifer where concentrations Difference ............................. 100 50
exceeded 250 milligrams per liter, the recommended limit for public water C. Aquifer thickness:
supplies (U.S. Environmental Protection Agency, 1977). Dissolved-sulfate Potentiometric-surface elevation . ......... 5,760 6,450
T.9S. T.9s. concentrations in excess of 250 milligrams per liter are not recommended Aquifer-base elevation .................. 5,360 6,270
because they may produce a laxative effect in people not accustomed to =
r—— Differencen. .ot os e sae s s e e s o 400 180
Hardness also may affect the acceptability of water for domestic use. Hard D. Conglomerate and sandstone thickness
water is objectionable because it leaves scaly deposits on the inside of pipes, read directly frommap ................ 230  less than 100
steam boilers, and hot water heaters, requires more soap to make a good .
lather, and roughens washed clothes and hands. The U.S. Geological Survey &Moo le;eéi:eh;ng: frenul Bsio 1578, 50 (decline) less than 30
classifies hardness in terms of calcium carbonate as shown on the explanation = s R e
of the map of the ground-water hardness (fig. 12). Soft water occurs near the
T 108, areienchuater ot il Vs i o vienybard waler geatiiming In aseasaf sarme A. The depth to the base of the aquifer is the difference between the
— -~ [T 08 distance from the divide. 1 . ) . . land-surface elevation and the elevation of the base of the aquifer. The
If specific water-quality ‘"brm?ho" 1s regmred at a particular well site, it B depth to the base of the Dawson aquifer is 500 feet at Parker and 230
often necessary to make a chemical analysis of a water sample. Because this feet near Kiowa. These values are in close agreement with those shown
can be time consuming and costly, it is helpful to be able to estimate the on the map of depth to the base of the aquifer.
C concentrations 9f some dissolved const{ments from the value of one easily B: The depth to valer i3 Wwellisthe difference befeen the hndsirce
= measured constituent. Chemical analysis of water samples from about 50 ABuation and 86 clevailBnof the . .
o . . . . potentiometric surface. During 1978,
wells indicate that reasonable estimates of dissolved-solids, bicarbonate, the depth fo water in a well completed in the Da if
. : . . e Dawson aquifer was 100
alkalinity, potassium, sodium, and fluoride concentrations can be made when fetial Phtlict-and, S0t fod Ko
the specific conductance of the water sample is measured. These relations are x ) i iy ) i
\ showm in the adjaeent qraphs (g 13). C. The aqugfer thfckness is the difference between the elevation of the
T.118 £ T.118. potentiometric surface and the elevation of the base of the aquifer. The
values previously read from the maps indicate that, for 1978, the aquifer
| thickness was 400 feet at Parker and 180 feet near Kiowa.
L g 51 D. The map showing total conglomerate and sandstone thickness indicates
5 1600 I i the thickness to be 230 feet at Parker and less than 100 feet near Kiowa.
E. The water-level change between 1958 and 1978 is shown on the
an i | > EXAMPLE water-level change map. At Parker, 50 feet of water-level decline had
B 2 If specific cogduﬂ;nwl ig 1?50 occurred during this period. While data are not adequate to fully define
— EE& 1200 ?;ﬁ;‘;:,"{,‘;si;,,f o o -] the water-level changes near Kiowa, less than 30 feet of change
( e~ Kb ‘ 5 milligrams per liter probably had occurred.
A 39°00 -
ﬁ T.128. zy
OCw
i Q = B800— =
600 ; 2 é ___________________ The information summarized in table 1 can be used to evaluate the water
. o = E supply available from the Dawson aquifer at each site. The aquifer is thicker
10500 R. 68 W. @ = ! . and contains more water-bearing conglomerate and sandstone at Parker than
2. aZ 400— i =] near Kiowa. It is probable that a well at Parker would yield more water than a
B a E well near Kiowa because more water-bearing material could be penetrated.
- F P A e ! The greater thickness of the aquifer at Parker would allow a greater water-level
T.13 8. \ - p-— ) decline in the well when it is pumping, further indicating that a well at Parker
\ . 0 | i | | probably would yield more than a well near Kiowa. Although a well near
' % . b 100y L g 20 Kiowa would likely yield less than a well at Parker, the shallower depth to the
%; N SPEEEACCE?\.%%E%NE$ '2':‘, %E&?&HOS water near Kiowa indicates that the cost of pumping the water to the surface
.?g/ S o would probably be slightly less. Near Parker the water levels have been
S = declining at a rate of 50 feet in 20 years or 2.5 feet per year, however, the
N E g aquifer thickness is adequate to allow this rate of decline to continue for many
; = e years. Near Kiowa, fewer data indicate smaller rates of decline probably are
Ellicott = é occurring. The relatively small difference in ground-water quality between
iy o E L &i& Parker and Kiowa does not appear to be a major factor in the evaluation of the
T.14S. T 145 53 o5 two sites. The dissolved-solids concentrations are 200 milligrams per liter at
/ 8§ 8g Parker and 160 milligrams per liter near Kiowa. Dissolved-sulfate
B s : concentrations do not exceed the recommended drinking-water standard of
% ® &= 120 H= 250 milligrams per liter at either site. Water at Parker is soft and that near
‘ w e oK Kioawn s bard.
1 ON = 55
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FIGURE 10.—MAP SHOWING DISSOLVED-SOLIDS CONCENTRATIONS OF WATER IN THE AQUIFER

DISSOLVED-SOLIDS CONCENTRATION,
IN MILLIGRAMS PER LITER

FIGURE 13.—GRAPHS SHOWING WATER-QUALITY
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FIGURE 11.—-MAP SHOWING DISSOLVED-SULFATE CONCENTRATIONS OF
WATER IN THE AQUIFER
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FIGURE 12.—MAP SHOWING HARDNESS OF WATER IN THE AQUIFER
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