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By Christine Canaly 
The San Luis VaHey is 

relatively young, in the geo­
logic sense. Somewhere in the 
neigh~rhood of25-30 mittion 
years old. At that time, and 
continuing to the present. there 
are tremendous tensional (putt­
ing apart) forces, acting on this 
side of the earth, creating frac­
tures and faults and a Graben 
(valley bounded by faults) was 
fonned. 

Over the next few mil­
lion years, quick in geologic 
tenns, mountains were rising 
from the shifts that were occur­
ring below. On the west side 
of the vattey, there were vol-
~anps. , .where the San) uan l• 0 ., ·• • • 

mountains stand today. On the and monsoons come .fJ!lm the and' sprl;gl:omer and snow Clll!J.If1Yer;: lt' isn' t aauatty 
east side,- the .mountains southwest . .. wann wet winds melts intosuifai:ewater ;-hich~ one .tontfntous .. lnyerbut 
fomled differently. because of are from the west and when it then feeds th~ g roundwater ' rather n series or inyers on 

faulting lll)d shifting oft!le hits the wall of,the ,San Juan , beneath the valley floor, there top of one)anothcr,like how , 
below and the Sangre De mountains 'the wann Sir rlses! is then a ren~wDbl~ sou~· of . our fi~g~ fold to get~ and 

nJQ'iiiunins were carved, and cools; C<?OI air droJlS the groundwater, prcitiaing'iiaiure sandS ~~pamting ihe up-
Two very differe~t ~ouni.nin moisture; in the form of pre- is cooperative. permost from the lower lay-
ra!!ges,, one smoother and cipitation and that is why the Hydrology · ers. These layers leak, there 
thicker, the other taller and rig- San Juans, on the west side of An aquifer is a basin of is communication between 
idly narrow, creating a vattey the range, (Wolf Creek for ex- rock or sediment which is satu: them, some waters arc mav­
in-between. Over the mitten- ample), may get40-50 inches/ rated and sufficiently pem1e-. ing upward and some are 
nin. by fitting it with material yr. able to conduct groundwnter. moving downward, depend-
deposits and sediment toward We get dry winds in the Just below the surface of the ing on where you are in the 
the lower places, forming al- San Luis Valley because the vattey floor we have the uncon- valley . These layers begin to 
luvial fans and creating layers winds have dropped their load fined aquifer, which is any- · narrow. and do not continue 
of subsurfaces, we see the val- before they get to the vattey where from the ~urface of the toward the center of the val-
ley floor. of today. 1 ' • ' floor so it receives only about valley to .hundred's of feet ley. 

' ·· ~·. '.' Weather · · ' 7 !ncheslyr of pn;cipitation. · de~p. . ' . ' .. ' Beneath these layers 
~'~. :~ yv'hy, is !he San Luis. ' ~~. Because,the~~ntnins ., .,' Thereexistsaserie.sot and where they exist (about 
Valley a water rich desert? surround the valley and nrc clay and silt layers below the 1,500-2,000 fl below the sur-

,1Mountains: The pr~vniling collecting ' prccipitnlio~ •• ~su- 1 unconfined'hquifer and it' is re-
1

• face) is what is c~llcd the ac­
winds are from the northw~t !IllY i!J the fonn ofsnowpack,

1 
ferred to, as1th~ . s~ri~s ~fb/u~ . tive conjinedaquifer. This is 

r::---------'----~-----------·-·_1·....,..-..,....-· ___ 1
-,--., where Stockman's Water Co. 

SCHEMATIC CROSS SECTION OF THE 1 ~ 1 
• ,;. ' 

1 rand the preceding owner of 
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' \ ~ ' f ' \ H" . t ••ou"" l<•<L ··:.:·.··· a nne . . 
UHco•ro•<o ' -==- planned pumping. Water is 
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recharging and discharging 
through it, that is why it is 
called active. There are a 
couple of different geologic 
formations that exist at this 
level They are the Los Pinos 

, (roughly on the west) and 
Santa Fe (roughly on the 

; east) formations. These for­
mations oo intersect and are 

, signif~t beca'!5C they help 

1to i,n~icnte. tl!e. "!'!l!er quality 
found at these depth.~. 
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Continued from Page 1 ter is a geothermal soup, ere- quality}. 
Water quality found ating poor (potable} water Water Budget 

around the edge of the valley quality. The majority of there- ••· Diameter of well 
is excellent. This is true for Deeper water is also charge comes from the San 
both the confined and uncon- warmer water, reflecting tJ:!e Juan Mountains. (See Water r----Radius orinfluence 
fined aquifers. The quality of earths temperature. We know Budget) There have been a~ ----l)-!--11--
water found around the perim- this because of the geothermal number of. water budgets that I -..............._ Co ne of 
eter of the valley reflects the waters (hot springs} that are have been made for the San !? '-
quali ty of the recharge water, enjoyed not only in this valley Lui s Valley and though the -~ "'-. 
coming from the surface wa- but downstream along the Rio outflow components may dif- 5. ""'-
terfrom themountains. Grande. What is s ignificant fer.nllprettymuchagreeonthe E Drawdown 1\ 

In the unconfin~d aqui- about this deep geology is the inflow ponion. :rl}e S_angre De.£ curve-' \ 
f er, as water moves toward the . tuffs and lava flows, or volca- Cristo Mountains bring in I 0- ..8 
center of the valley, picking up nic rock, that is brittle and has 25% of inflow compared to the g 
more material as it goes, even- had the opponunity to fracture; San Juans. "' 
tually ends up with higher con- creating an avenue forwnterto There are differences o 
centratiOIJS of saJinity and al- travel. It is thicker (perhaps among the hydrogeology com- ~ 
kali. I ,OOO's of ft) on the west side munities when it comes to out-~ 

In the confined aquifer, of the valley and narrows to flow components, specifically :l:l 
as wate r s lows and moves disappearing toward the center. the evaporation (soil), trans pi-­
down gradient, picking up This is imponant hydrologi- ration (plant) rates and ground- :s:l 
more material in the presence cally for the active confined water outflow (beneath the Rio ~ 
of clay beds, lava flows and aquifer system because water Grande). These questions will jj 
minerals in the vaJley that ex- can be recharged through this not be answered until fun her 

Pumping level-

h 

en their influence, both chemi- materiaJ. This means there is study is conducted. ~§~~~~~~~~05~~~~~~~~~~ 
cal ly and physically, changes a mode of groundwater move- Conclusion Impervious stratum 
the gencrnl composition of that rnent that is feeding the layer When HRS Consult-
water. above it. ants was hired by the San Luis 

The history of deep Groundwater Move- Valley Water Conservancy USGS Overall Economic Develop-
well dri lli ng (water, gas & oil) ment District to do the most ex ten- "A potential water ment Program, December 
has shown us that confined The San Juan Moun- sive study to date on the con- management problem that 1992. Alan Davey-Davis Engi-
aquifer wells have better wa- tains posesses the ideal com- finedc;quifer in 1987 theypro- should be considered is land neering. 
ter quality on the west side of binntion for recharge because duced the San Luis Valley Con- subsidence. Dewatering o r 
the valley than the c:ast. This of more water volume, the vol- fined Aquifer Study PhiiSe 1 lowering the confined aquifer 
is panially due to the forma- canic rock and the continuity Final Repon. appreciably could result in ir- Cone of 
tions mentioned above (Los of permeable rock (like under- The reason for thi s reversible compaction of the 
Pinos and Santa F.:} and the ground water slides) to feed the study was to research the de- aquifer and cause land subsid- D • 
materials they are made from. aquifer systems. . . vclopment possibi\itj\1-~· P~AlJt.;-. ence. So far, no land subsid- epreSSIOll 
The fim:r the grain, tht: more When compared to the confined aquifer. They con- ence has been detected in the 
soupy (dissolved materials) the Sangre De Cristo Mountains, eluded that the confined aqui- SLY, but the potential exists. 
water mixture contains. The which is a narrow ridge of rock fer was not wonh developing Land subsidence due 10 execs­
Los Pinos fom1ation is coarse and lacks geologic continuity for a number of reasons includ- sivc groundwater withdrawal 
grained compared to the Santa because of the Sangre De ing: it's uneconomic, the wa- has occurred and is wcll-docu­
Fe. The more coarse the grain, C risto fault, the recharge that ter quality is poor and the af- mented, in other similar nllu­
th.: better flow of the well. does occur goes through the feet it would have on other vial basins." USGS 
Co~ple th!ll with the deep fault- gravel in the alluvial fans and aquifer systems. They saw no "Complex geology in 
ing lines (like armor plates the flows have a tendency to sensible reason for a phase 2. the San Luis Valley determines 
bonded together) that are be- disappear, above the surface. When the United State a complex water system." Eric 
neath the .:ast side of the val- Th!ll is why the streams along Geological Survey (USGS), Hannon 
ley floor and the circumstance the Sangre De Cristo's are con- including Philip Emery, did a 
is created for poor water qual- side red losing streams. (see study of the Snn Luit Valley 
ity. graphic) The water table ex- aquifers in 1973, they drew 

Deep Passive Con- is ts below these s treams (and some similar conclusions that 
fined Aquifer suppons them) and since the need to be remembered today. 

As far as is know, this groundwater may go in deeper " It is estimated that the 
level (3,000 feet and Below) is because of fault, acts to re- decline on flow of all artesian 
not hydrologically active. Wa- charge the confined and uncon- springs in the SLV has 
ter moves slowly, picks up a fined systems deeper in the amounted to abo\)t 22,000 acre 
burden o f materials. This wa- valley floor (hence poor w!ller feet per year si nce 195 1." 

LosingS treams 

R~ferences: Thanks to Eric 
Harmon, Hydrogeologis t of 
HRS Consultants for his pre­
sentruion to the SLY in 1991. 
USGS, Colorado Water Re­
sources, Circ11lar No. 18 1973 
SLY Regional Development & 
Planning Commission-SLY 

Influent stream on the left loses water to the aqu ifer, stream on right flows only following periods of surface runoff, 
but is d ry during droughts. 
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(see grnphic) · 
A cone of depres­

sion is caused by water 
moving from an area of 
high concentration to an 
area of low concentration. 
Wells create cones of de-
pression. How far away 
one well is from another 
will detem1ines the radius 
of influmce that well will 
have on its neighboring 
well. It is possible for 
wells to effect one another 
and interfere with each 
others cone of depression. 

"The area of the 
cone of depression in the 
confined aquifer increases 
about 25 times as fast as it 
does in the unconfined 
aquifer. Recognition of the 
fact th!ll widespread head 
changes are caused by 
withdrnwal from the con-
fined aquifer is imponant 
to the management of the 
Valley's water resources." 
USGS 1973 
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