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EXPLANATION EXPLANATION
Depth to Water Saturated Thickness
XXX 0-10 FEET [ ] O-10 FEET
e .10-20 FEET 10-20 FEET
MNNNY  20-30 FEET Greater than 20 Feet
Greater than 30 FEET _~n— Bedrock Elevation
_,m\\— Water Table Elevation Contour Interval: 10 FEET
Contour Interval: 10 FEET o .

Base from U. S. Geological Survey
7-1/2 minute quadrangle

Bedrock and Saturated Thickness

Base from U. S. Geological Survey
7-1/2 minute quadrangle
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/':‘ . P St. Charles Mesa i§ located imm?diately. east of The alluvial deposits on the mesa, as mapped by the Cretaceous age Dakota sandstone aquifer. This less than 50 gpm. This variation in yield is dem- exceeded the Health Department limits of 10 mg/1 for
| )] Fhe CF. and 1. ?teel mill and was first developec'j Scott (1969b), are th? Slocum, Louviers, and aquifer occurs at depths of 1,200 to 1,800 ft below onstrated by the median well discharge for each sec- drinking water.
: ﬁ SRt in IEhe late 1800's as Fruck-garden farms by the mill Broad\?lay, all c_>f glacial out.:wash origin. These the surface a|:|d can provide yields up to about 60 tion reported in the table of well statistics. The source of nitrate in water is usually from
it D) #1 workers. The communities ?f Salt Creek §nd Bletjde deposits contain a coarse mixture of sand, gra\.lel, gallons per minute (gpm) to wells. In other areas These reported yields tend to be optimistic, but the sewage effluent, fertilizer leaching, or animal
- ¥ 33 % : devglop?d to serve the agricultural and industrial ?nd cobble§.. The majority of the cobbly material of Pueblo County and southeastern Colorado, the relation between sections should be valid. waste. The distribution of the high concentrations
; 5 ’b./ ; i = population. In the last decade, however, the mesa is of grar.nt|c or metarflorphic origin andcame from Dakota is an important source of -ground water. In A rough estimate of a water budget for St. of nitrates appears somewhat spotty, possibly in-
i : -4 i | w T has become a ?opular suburban area of Pueblo, and outcrops in the mountains to the west, but there is the Pueblo area, the Dakota is a confined aquifer Charles Mesa was prepared to determine the magnitude dicating localized areas of septic tank or fertil-
- W \%3.22603 7 E the land use |s-gradt.1ally changing from agricultural some intermixing of sandstone and limestone gravels and has sufficient artesian pressure to flow at the of water moving through the alluvial aquifer. In a izer pollution. In view of this situation, all
e ££0 me to one-acre residential tracts. Residential devel- from the Cretaceous formations that outcrop to the land surface. r im i i o
T P ; 3 t P very simple context, a water budget is a balance of domestic well water should be sampled to detect un
M1 N g onent has occurret.i sp?radlcally over the mesa, south. The coarse deposits are overlain by a The chief deterrent to any extensive develop- the water entering the mesa, the consumptive use of safe drinking water.
o with g{'eatest density in the northwe§t part and' c]ayey sand colluvium or eolian sand of local ori- ment of the Dakota aquifer on the mesa is the cost water on the mesa, and the discharge from the mesa.
: least;zogh? sclauglt;east:é 'orge.po;])ulgtvo: I:nas Vall'-led gin. 5 ) ; of drf]l!ng a deep well when compared with 1_:he cost The annual inputs are 11,000 acre-ft from the CONCLUSIONS
2 araok rom 7, in 9 to 6,9 in 1970 and is esti The Slocum Alluvium occupies the highest ter- of drilling a shallow well to tap the alluvial Bessemer Ditch plus 6,000 acre-ft from precipita-
w mated at 8,000.|n 1975. race level on the mesa, 120 ft above the Arkansas aquifer. An estimated 10 wells tap the Dakota tion. Subtracted from this is the annual consump- The alluvial aquifer under St. Charles Mesa
El.l As determined by the 1970 census, the number of River. The Louviers Alluvium occupies the middle aquifer in the vicinity of St. Charles Mesa. This tive use of the crops grown, or 4,800 acres times provides water for 8,000 persons, as well as for
households on the mesa was 1,844, Since then, there terrace level, 80 ft above the Arkansas River, and source of ground water could be developed more in 1.5 ft of water equals approximately 7,200 acre-ft. supplemental irrigation of farm crops. The area
have been an additional 482 building permits issued the Broadway Alluvium occupies the lowest terrace the future. Thus the budget indicates that about 10,000 acre-ft underlain by the alluvial aquifer is 6,200 acres.
for the mesa. A count of wells registered with the level at the north edge of the mesa, 50 ft above Because of its economic advantage and access- per year are discharged from the mesa. Because The source of recharge for the aquifer is irrigation
- | | 1 1 Colorado Division of Water Resources shows at least the river. The lower portion of the alluvial de- ibility for development, the alluvial aquifer has there is a very little surface runoff, it is esti- water from the Bessemer Ditch. The discharge from
752 we]ls on St-_CP'\arles Mesa. There are probably posn:s.contalns a conglomerate layer that is ex- been extensively developed for domestic and irri- mated that about 9,000 acre-ft per year moves the aquifer is through springs along the edge of
Feb.15 Mar. | Apr. | Apr. 10 Apr.20 an estimated additional 400 to 500 unregistered posed in many gravel pits along the mesa edge. ation purposes. Use for irrigation purpo i i i i i i i
o P 1 e ] 2 . . i g purp gation purposes is through the alluvial aquifer and discharges through the mesa. The estimated annual discharge is 9,000
. s . Is conglomerate has a dense carbonate cement an generally to supplement water delivered by the Bess- the springs at the edge of the mesa. This is equal acre-ft.
WATER LEVEL CHANGE NEAR BESSEMER DITCH Domestic water on the mesa is furnished by the is‘referred to as ''cement rock'' by local drillers. emer Ditch when water rights are curtailed or to to a steady discharge of 13 cubic ft per secondc.l Water quality of the alluvial ground water de-
St. Charles r"lesa Watc_er Association and by two small This unit, sometimes noted to occur immediately "'speed up'' the irrigation coverage of a field. creases with distance from the Bessemer Ditch.
! water companies. ?rlqr_to 1965, al] domestic water above the w?ter-bearing zones, is probably related To determine the nature of the alluvial aquifer WATER QUALITY Almost half of the water samples analyzed indicated
EXPLANATION —y was obtaln?d from lanV|duaI domest!c v:'ells or from to fluctuations of the water table and high carbon- on the mesa, a series of water level measurements high concentrations of dissolved solids and nitrate.
i water-hauling companies. The assocuatlor.m presently ate contel:mt of the ground water. were made during February 1975. This time was To determine the areal changes in water-quality Domestic use of the poor quality water could cause
Sampti SpeCIfIC serves 1,936 customers wnth.water from five wells The thickness of the alluvial deposits was selected because the aquifer is least affected by in the alluvial aquifer, 19 water samples were health problems.
number\ — Conductance and ffom.treated ?essemer Ditch water. Ir-\ 1?71&, the determ!n?d.from drilling logs filed with the Colo- man's activities during the winter. As the Bessemer collected from springs and irrigation or domestic
7. L as?(')matlcf:n supplled.5514 acre-ft or 180 million rado Division of Water Resourc?s Zm)i from the Ditch was shut off on December 24, 1974, there was wells during March 1975. These samples were ana- SELECTED REFERENCES
; gallons of water to its customers. report by McGovern and others (1964). The alluvium a 2-month period for the aquifer to have approached lyzed by the Colorado Department of Health, and the
\Nitrate Nitrogen The total number of water customers is about varies in thl‘ckne§s from 10 to 60 ft throughout the a steady-state condition before the measurements results are tabulated in the accompanying table. McGovern, H. E., Gregg, D. 0., and Brennan, Robert,
s G A1 300 few?r_than-the total numbel.' of houses. These mesa, due‘to the irregular n?ture of the bedrock were made. During the measurement period the depth Also included in the table are analyses for the 1964, Hydrogeologic data of the alluvial deposits
(Not e Scale) 300 fam!lles either use domestic wel!s or haul water surfac? with the greatest thickness of alluvium to water was measured in 52 irrigation wells. From three water-supply systems serving the mesa. |In in Pueblo and Fremont Counties, Colorado: Colo-
INTRODUCT 10N for thelr.nee.adf. I't has been determined that most occurring near the Bessemer Ditch. The bedrock these measurements the elevation of the water table the collection of the samples, it was attempted to rado Water Conserv. Board Basic-Data Release 18,
of these !ndIVIduaI supplies are located near the. COI:ItOl:IrS shown on the above map are based upon the was calculated. achieve the best distribution of sampling locations 27 p.
WATER QUAL'TY SAMPL'NG S|TES St. Charles Mesa, an area immediately east of ditch or in the northeast part of the mesa. As time. drilling I9gs. The accuracy of these logs is s?me- A water-table contour map was then prepared with relatively few samples. In addition to the
Pueblo, Colorado, is rapidly undergoing urbaniza- passes, many of these families will be served by L auestionable; thuk, the contonr securscy 4 from these calculations (see map above). The listed analyses, the spring samples were also ana- Scott, G. R., 1969a, General and engineering geology
tloni /.\s t:;e mecs‘a has a large concentration of tl'1e association becal.lse of con\./enience or the de- probably '_"5 ft. The contours indicate a rolling c?ntours in?icate a gradient of the water surface, lyzed for the following trace metals--arsenic, cad- of the northern part of Pueblo, Colorado: U.S.
population dependent to some degree on ground water sire for better quality domestic water. Most of topography for the bedrock surface, which is similar with resulting ground-water flow, away from the mium, chromium, copper, lead, and manganese. The Geol. Survey Bull. 1262, 131 p.
CHEMICAL ANALYSES OF WELLS AND SPRINGS supplies and 1 d 1 f d i i
thppCoIor 2 2 c;lrgg Tvg opment o grouz v‘vater, the present cn.Jstomers who have w?]l's us? grm:md to that of the bedrock outcrops south of the mesa. l}essemer Ditch. Over most of the rpesa, the gradient analyses showed very low to undetectable amounts of -
TR BT e : e rado Geological Survey contracted with Hydro water for their lawn and garden irrigation, in pre- is northeast toward the Arkansas River; however, on these trace metals. 1969b, Geologic map of the Southwest and
= RADO ngineering of Pt.xebl?, Colorado, to make a recon- ference to using the more expensive treated water. HYDROLOGY the southeast side of the mesa, the gradient is east- In general, the quality of the Bessemer Ditch Southeast Pueblo quadrangles, Colorado: U.S.
in milligrams per liter naissance investigation of !;he hyc-irog?ology of the St. Ch?rles Mt‘asa is underlain by Quaternary ward toward the St. Charles River. This indication water is very good with dissolved solids ranging Geol. Survey Map 1-597.
M Z ?!’;i:i.n :hﬁezzggozez :ft;hz.lnve:tlgatlon wg:e to age alluvial sediments that were deposited on an The climate of St. Charles Mesa is semiarid, of dlSChal’ge'a!OHQ the north and east edges 01_’ the from 200 to 400 milligrams per liter (mg/1). As the
" Z E % 2 i = < . 3 = e i Vg mesz :msj tg égge:mi;eeigrzﬁnr w.::era irregular erosion surface.cut on Cretaceous age with the average precipitation being less than mesa was verified bY field inspection, where it was water enters and moves through the alluvial aquifer,
g & 0 BH S © 2] = = %] o — . € ere are any marine sedimentary formations. These sedimentary 11 in. per year. The major source of water on the noted that the mesa's edge is dotted with small however, the quality decreases quite rapidly with ACKNOWLEDGMENTS
. = =] 2] 2 water quality problems resulting from the la bedrock f i i i g - i i
g 2 55 39 & < & & < g% 5 A 8 2 " : q ' ) oy . 9 he rge edrock formations crop out in the cliffs along the mesa is the Bessemer Ditch, and any area not re- Sprihgs of 5 to 250 gpm flow occurring at the allu- increasing distance from the ditch. The ground
& % g 28 g g "‘3 é E e Sg 3 & g 5 : n:m Tcr’ g S:Ptlc tanks in the area. This report west, north, and east edges of the mesa. The geol- celving irrigation water has a very sparse cover vium-bedrock contact. The slope of the water table water dissolves minerals from the alluvial materials . The author and the Colorado Geological Survey
LOCATION = z S = =i & o 2 S 9 s ) & H REMARKS s Ol'.ld em; it both local planning agencies and_ ogy of the mesa has been well described in reports of vegetation. This ditch, which carries water over the mesa is generally 40 ft per mile.with a and the underlying shale, resulting in an increase wish to express their appreciation to the Colorado
l_'e5|hen§s gr development of ground-water supplies by Scott (1969a., ]969!3) on the Pueblo area. diverted from the Arkansas River at the Pueblo Dam much steeper slope in sections 3 and 4 because of a in hardness and dissolved-solids concentration. In I.JeparFmer.\t of I:Ieal?h for their assistance rendered
Township 21S, Range 63W int gt tt.:h hTrIe: Mes? a;‘ea. 2 e by The'bedrock formatlor? underlying the eastern west of Pueblo, was developed to provide irrigation sharp break in the bt.edrock surface. addition, irrigation return flow causes a decrease in this investigation. The Colorado Department of
S i e e — — s Mar SﬁebTiacéﬁnt°cat$h n;e:; i; - z.d : two-ghu;d§ of the mesa is the Pierre shale, com- water for the ssa)l Tarms on the mesa and the lands The saturated thickness of the alluvial aquifer in the quality of the ground water. During irriga- Health performed all the laboratory analyses for the
e ol e prias 494 5 5 S S e “ g B tl:;é Arkan;a"R' I y. ! eb Ay :: e] y posed of interbedded shale and sandstone units. east of Avondale. Both the water that is applied to was calculated by determining the difference between tion some of the water is consumptively used either dissolved mineral matter in the waters.
g 5 5 S8 v i Lo : = i h s River on the north, by the St. Charles The Smoky Hill shale member of the Niobrara Form- the land and that seeping from the ditch are the the bedrock contours and the water-table contours. by the crops or evaporation, thus concentrating the
River on the east, and.by Salt.Creel‘( on th? west. ation, composed of chalk and chalky shale units GioF codices 6 techarsa for the alluvial aquiter The saturated thickness ranges from 2 to 27 ft with remaining mineral matter in the return flow. Also,
The B D i J y . i
Township 21S, Range 64W toeth:s;:l::rla;;:h;o::rl\cgfp::::ﬁ; wr;g:!:lon water undell':les the western one-third of the mesa. Struc- on the mesa. The rapid effect of this recharge is the greatest thickness occurring in the area im- as this return flow moves through the soil, it dis-
4. 1 BAB .5 %6 A e 1S o 0 820 960 640 78 .00 SPRING Giinis 8 & seven et Heckiah Beuaiuts of G i el detiiil L Shavy O She Acconpsnyiog water=Tevel grevh of bwo s Sath Tor S IRy Ao M e & T ety i il
5. 1 DBC — 7.9 1360 1100 30 0 0 25 1.2 - 600 800 510 71 55 === e axud sres. Thi Bessamr Biich ie ¥ }_’ : " di Ading Poeblo Anticline, which produces gentle wells near the ditch. As shown, the water-level in nesses were for the hydrologic situation that animal wastes, and other materials.
6. 2 AAC JaE g 1700 = 22 = S 18 Tk Ehey 90 St T y area. e itch is located near the ips in the bedrock away from the crest of the these wells began to rise within five days after existed in February 1975, before the Bessemer Ditch This decrease in quality occurs within the
7. 2 DBC b S 1580 g o 69.7 ey 3 30 ey A 60 o i change in slope at tht'e southern edge of the-mesa. antlcllne.. Both bedrock formations contain large water was turned into the ditch. flow resumed. After the ditch flow began, the water first mile from the ditch. Of the 19 samples col-
8. 3 ADA S 2260 DI 21.3 i i 56 T s 85 s el Tze Edg?fOF the mesa 13 bounded by steep chffs concentrations of sulfate rpinerals that can leach There are two possible sources of ground water table rose,.am.i tht.e thickness incu:eased. lected, 8 samples (3, 8, 9, 10, 11, 16, 18, 19)
9. 3 BAB 7 78 2153 1987 P 0 0 37 1.2 815 1390 992 97— .15 - S . 2 g;g a::rtz feet9h|7gh. The §7udy area contains out into the ground water in the alluvium above on the mesa. The more important and better devel- Tl.we variation in saturated thnckness.governs contained over 2,000 mg/1 of dissolved so]id?, Three
10. 3 DCB 13 7.6 2200 2060 3.9 0 0 68 1.5 600 1400 1000 97 100 —_— -— - bl i v the shale. oped source is the alluvial deposits aquifer. Of the yield of wells throughout the mesa; in areas of of the samples (12, 16, 18) contained very high
e e 2 - S600 SRV . 2 e o e i % e T lesser importance and with minimal development is large saturation, the wells yield up to 500 gpm., concentrations of sulfates. The nitrate concentra-
12. 5 DCA 14.5 7.8 1360 1060 6.0 0 0 26 19 140 TI0 A B8 BB meee S s Bt e e et b e Bkl
13. 8 BDB 16 7.1 572 350 0.1 0 0 10 0.7 161 236 160 18 === +20 .03
14. 9 ACD 14 8.2 720 — 53.3 —— - 16 i —— 30 — —-—
15. 10 cca 13 8.0 720 500 0.5 0 0 16 1.2 210 360 270 21 30 —— - H Y D R O G E O LO G Y Of ST C H A R L E S M E S A
i o - - ool o SRR - il gl ool ' ke B s e
18. 12 DCC 11 7.4 2420 2265 4.5 0 0 19 1.1 1454 1420 1140 68 ~— .00 .04 SPRING P U E B L O C O U N T Y C O L O R A D O —N_ 1 76
19. 14 BBD — 1.4 2600  ———- 2.5 ———— - 20 == — 0 e —m ) §
20. 9 BDD —— ——— 1180 880 8.5 .05 - 26 2.5 430 558 361 48 55 0 --= ST. JOSEPH WATER CORP. 9-5-
9 BDD e, [ e 1085 824 7.0 .15 = 26 1.5 400 511 328 45 54 .08 -=- ST, JOSEPH WATER CORP: i-;SZ:;l 1 H 1 0 1 MILE by
21. 9 DBD R 700 572 2,0 === = 20 0.7 269 320 228 22 & .10 --- MESA SOFT WATER SERVICE 4-18-73 e o
9 DED —— e 512 M == 30 = JA 08 1SS 273 N 4% 05 AR LIRS Ll fiaes sssvres 3.25-7 e O X e e B John M. D ' : :
22. |GComposite —-=— === 650 518 2.0 e = &7 0.9 238 300 204 23 39 r—— --— ST. CHARLES MESA WATER ASSN. 41873 1 5 0 1 KILOMETER onn 2 um eyer' Hyd ro Eng ineeri ng : -
Composite —--— ———- 825 21 e Ab = 38 1.0 9 367 238 n & .10  --- ST. CHARLES MESA WATER ASSN.1-25-71 i e (el (i oy Vranias oy RROSEL I3 Wbst




