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GROUND WATER IN THE VICINITY OF
4
TRINIDAD, COLORADO
By

William J. Powell

INTRCDUCTION

ThlS report descrlbes the groundawater condltlons in the Purgat01re Hlver_.

valley west of +rlnload Golo., W1th emph851s on the quantlty and quallty of vater

avallable for mun1c1pa1 and 1ndustr1el use,

The city of Trlnldad (populatlon about 1k, OOO) is east of the Culebra Range

1n western Les Anlmas County, Colo. The c1ty 1s served or the Colorado and -

A B

Southern and the Atchlson, Topeka and Santa Fe Rallroads, and by U. S. nghways.
85, 87, and 160. The pr1nc1pal 1ndustrles are the rallroads and eoal mlnlng.,

: The flrst munlclpal water supply'was derlved from a shallow(dug well (well 2
! table 1) Whlch was used from 18?6 to about 1900 when the first mun1c1pal reservoir

, (Madrld Reeerv01r) was put 1nto operatlon. Madrld Reservolr is: about 8 mlles

! west of Trlnldad and has a reported capac1ty of 70 mllllon gallons or about 215

| acre—feet.

The second reservolr, North Lake, vias completed in 190h on the North }'.

Fork of the Purgat01re Rlver, about 36 mlles northwest of Trlnldad North Lake

| hae a reported capac1ty of about 1, OOO acre—feet. The present clty Water supply

1s derlved from these tWO reserv01rs.r The water from North Lake is. conducted

through 28 mlles of lS—lnch plpe to hadrld ueserv01r and- then from ‘the reservoir ‘

1311993,,Wh10h is equlvalent to about 2 h30 gallons a- mlnute¢ Thr peak dall' h

to Trlnldad through two condults—— a lé-lnch steel plpellne north of the river”

for the two reservoxrs are the trlbutarles of the P1r~3t01re Rlver. For several
;years the flow of the Purgatozre Rlver has been,below normal 2s 2 result of -

V:i!:abnormally low preolpltatlon, whlch has resulted in a shortage of water at the. .

| 1*~and a: Qu'1n°h'W°°den Plpellne south of the river. .The prlDClpal sources of Water--= R

”f'reservglrs_ The average dally c0nsumptlon of water at Trlnldad is about 3 500 000 f:T;i:t




o4

-on. . this- area’ and on. adgacent areas. These 1ncluded~unpublashed:data;oawthewgeol”

*
.consumption during the summer is about, 5, 500 000 fo.6; OOO 000 gallons or about
3, 820 to 4,160 gallons a mlnute. - e

In December 1950 Mayor James Je Shew corresponded w1th Judge Cllfiord H
Stone, Director oiuthe Colcrado waterrConservat;on;Board,_regardlng therfeaS1b111ty!;
of a ground—water investigation in the Trinidad area to determine the possibility |
of developing additional water supplies from wells. The Colorado hater Conservatioh'-
Board coOperates with the Ground %water Branch of the. Us. Sd Geologlcal Survey 1n '
the study of the occurrence, availability, and qualltv of ground water in Colorado.
Accordlngly, Thad a. NbLaughlln and 5. W, Lohman of the Ui S. Geologlcal Survey _
met with the clty off1c1als to discuss plans for such an. 1nvest1gat10n. It was
declded that, in VleW'Of the need for 1nformatlon on the avallablllty of ground
water for munlclpal and other uses, a reconnalssanCe could be made 1mmed1ately

_and that a more detailed study would be made in the summer of 1951. In January

1951 Mr. McLaoghlin'made a reconnaissance of the Ptrgatoire Valley, collected S

water samples, and obtalned records of several mines and wells 1n thé area."fn‘f

June 1951 a more detalled study 1nvolv1ng test drllllng was begun in-the Purgat01re vgff;~

Valley west of Trlnldad. -The samples irom these test holes were,collected and
studied in thé field by the writer. The results of the test drilling .are listed
‘at the end of tnis report-and'arevshown'graphically ln plate:?l‘iThe locations :
of the llnes of test holes are shOWn in plate l. V. M. Burtls obtalned records'
of wells and sprlngs, collected samples of Jater ior analy51s, and determlned
the altltudes ‘of all test holes drllled as a part of thls 1nvest1gatlon.f Infor—.-'

matlon pertalnlng to water wells in the drea is tabulated in. table l and the

by g

water analyses are glven in table 2.

AR

In addition to the data obtalned as a part of thls 1nvest1gatlon, the wrlter'f_" T

had access to c0n51derable publlshed and unpubllshed geologic and hydrologlc data ‘Alii‘di




and ghound-water resources’of Huerfano County, Colos, ‘compiled by theé Colorado ~ = ~" i

e o

- Water Conservation Board ahd the‘U. S néeoiogical-Survey;—and pubiiShed'and‘
unpublished data on the coal resources of the Tr1n1dad+Walsenburg ooal fleld :

compilled by the Fuels Branch of the Uy 8, Geologlcal Survey._ 3‘

-GEOGRAPHY

Topography and dralnage.-—The area destribed in this report llee in ‘the Raton
sectlon of the Great Plalns phy51ographlc prov1nce. Most of the’ 1nvest1gat10nz |
was confined to the PurgaBOJre River valley West of Tranldad in whlch the total
rellaf is approxrhateif‘ZISOO feet. The hlghest po;nu in the area 1s at North
Lake in the westernmost part of the area whlch is on the flank of the Culeora f'
Range and wnlch has an altltude of about 8 500 feet and he‘lowest poant 1a-atﬁf;f.
Trinidad, whloh has an altltude of about 6 OOO feet o B

The Purga‘o"re Rlver rases 1n the Culebra Range West of Tranldaa‘and upon ‘f}
leaving the mounta:os flows eastward through a narrow valley whlch becomes w1der ”
toward Trinidad. The Purgat01re Vallev rarges 1n w1dth from Jess than BOO feet ;.
to more than L, OOO feet. Bordervng the valley on the north and south are sand~-
stone’ and shale bluffs that rise abruptly from the flood plaln. | |

The recorded annual runoff of the Purgat01re Rlver at Trlnldad has ranged

from 16,730 acre-feet 1n 1951 to 197, hOO acre~feet in 1942 and has averaged

about 63 OOO acre—feet durlng the perlod of record “From- 193h to 1951 (flg; 1)

~ The maximum monthly dlscharge normally occurs durlng y, June, July, and August
and the minimum durlng the early sprlng. The tribuia T 3treams are largely

- . sphemeral 'and . contrlbute Water maldly in the SprLHO-ard after heavy ralns.-"ihe e

'stream.ohannel
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—dlimatei-efhe\ciinate in the Purgatoire River valley is'characterized'by Idi; SRR

Q—preclpltatlon 1n the eastern part and moderate nreclpltatlon Ain. the western par_‘_,=

‘Durlng the summer the days are hot, but the n;ghts are generally cool.: The normal
.annual preclpltatlon at North Lake 1s 22 39 inches (flg. l).‘ The drlest year. o
since the beglnnlng of record at horth Lake was 1950, when,the total pre01p1tatlon |
was h 70 1nches,'or 17 69 inches below normal. The wettest year recorded ‘was .-”-ﬂ
1919, when the total'pre01p1tatlon was 30 74 1nches (fig, l) The hlghest pre-{dn
clpltatlon at North Lake occurs durlng July and august and the 1owest precmpl--
tatlon ocecurs durlng November and January. ' 7

 The ‘normal monthly Pr‘?ClPlta*&lOn and recorded mocthly prec:LpJ.tat:Lon for the o

water years 1950 and 1951 at North Lake are ShOWn in flgure 2. The recorded pre-ilty'

cipitation in the water years 1950 and 1951 was far below nonual (flg. 2), and 1ts

effect on the flow of the Purgat01re hlver maJ be observed in’ flgure 1 A.

© GEOLOGY AND HYDROLOGY
Bédrock Formations

Y

Sedlmentary rocks of Cretaceous and Tertlary age underile a large part of o
' the,Purgat01re;Valley. Older strata of Permlan and Jura851c age crop out 1n the

hogbacks along the ilank of the Culebra Henge.. These older rocks'are of llttle |

= I1mportance to. the present study and w111 not be 1ncluded in, the follow1ng dls- f"id

cuss:_on.‘=

Plerre shale.——The Plerre shale crops out 1n the v1cln1ty of Trlnldad. ;It:r

;ils_a‘hard_mass;ye;blueeblack_snale of marine origin con talnlng a few thln 1enses B
of‘sandstone and gray limestone. The upper 100 to 20 reet of-the formatlon-ls T
1;a sequence of alternatxng beds of shale and sandstone that have beenTtermed the

Ti“tfanset%anzone&“ In plaCes the upper part may contaln 301nts or- fractured*“i

ZONES. -
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The Pierre shale is not oonsidered.tOnbe'a good source of wateri 'Eaier‘may

be found in the small openings alomg the fractures and bedding plamss or in the |
weathered material at.ths £0prof the shale., Viater may be found aiso:in'tne oeds
of sandstene in the transition: zone. The supply” from these souroes‘is'small;s
and large-diameter_wellslare required to furnish enough'waner to supply'eVen )
domestic on stock needsq | o - jr |
‘The water availsble from the. Pierre shale is of very poor quality. Althougu -
‘no water samples were collected‘infthe;area,:data from nearoy areas indicate?tnat
the watef generally is very.hand-and has a high concentration of<dissolved solids,':
The water may be .suitable-for stock use and, in some areas,=fos domestic;use,
although there are‘areas-Where-the water is too highly minEralised for:either‘-
stock or domestic use.. | | |

Trinidad, VermeJo, and: Raton formations.—-The Trinidad sandstone is a ma351ve -

light-colored ark051c sandstone, which ranges in thickness from 120 to 260- feet
(iicod and others, 1951). The Trinidad sandstone conformably overlles the:Pierre |
shale-and in places may innertongue with the:upper“strata of the-Pierre-shale;“l
The Vermejo formation consists of shale. and coal—bearlng sandstone whlch
~conformably overlle and 1ntertongue with the Trinidad sandstone (Lee and. Knowlton,
1917, .pl. h). sccordlngsto‘hood=and.others‘ (1951), the thlcknessxof"the”vermejo |
ranges -from 220 to 380 feet. The beds of, sandstone are lentlcular, flne-gralned, :
and in part cross~bedded.. In mest places 'the Vermejo consists pr1n01pally of
shale and shaly sandstone, much of which is. carbonaceous and in whlch are found

numerous seams or thln beds . of coal.

The Raton formatlon is composed of carbonaceous shale, sandstone, coal, and
conglomerate.- Al the test Holes: in lines 1 through 6 iere drllled to and a few

feet. 1nto the Raton formation, The follow1ng 1nformatlon concernlng the thlckness

. .of. the. Raton formatlon -at-the test—llne sites was’ furnlshed by the U.-S,iﬁeologioal




" Survey, Geologic Division, Fuels Branch, at Albuquerque,-N. Mex;‘ The test holes -

- in line 2 were bottomed approximately in the interval of the ccﬂgloméfaﬁé“of the

Raton, which is at the bas€ of the formation. The test holes in line 3-bottomed :
in an interval that is abont-SOO feet below the top of the Raton formation-and l
about'SSO feet above the base. The test holes in line L were bottomeo in an
1nterval of the Raton formation that is approx1mately 530 feet below the top and

about_950 feet azbove the base. The test holes in line 5 were bottomed in an

interval in the middle of the Raton formation. The test-holes in line 6 were

bottomed in an interval that is about 700 feet below the top and about 850 feet
above the base of the formation. The thickness of the Raton-formatlon7in the'
areas_that were test—drilled ranged from 1, 300 to 1, 550 feet;. The character'andal
description of the material at the tops of the 1ntervals descrlbed above may be
found in the 1ogs of test holes listed at.the end of thls report. |

The conglomerate generally found at the base of the formatlon is oomposed
of azmasslve_llne to coarse sand containing verylflne to very coarse'gravel and
ranges:in thickness from 100 to 250 feet (Wood and others, 1951).

7 The”waterebearing qnalities of the bedrock formations from the Trlnidad
sandstone through the coal series are grouped together in the following disoussion,
as few data are avallable cn all the water—bearlng beds in these formatlons. Water
is avallable in the sandstone beds of the Trinidad, VErmeJo, and Raton formatlons,,
but the supply from these sources.generally is small. The principal source of _
much of the water found in mine worklngs is the. Trlnldad sandstone, although

smaller flows come from numercus beds of sandstone throughout the coal series,

- as well as the basal conglomerate of ‘the Raton formatlon. The reported quantlty
' lof water pumped from m;ne worklngs in the. Trlnldad area ranges from negllglble
_ amounts to 2,hBO gallons a minute. .The. largest reported. yaeld 2,&30 gallons a -

minute, is pumped from the combined Worklngs of the Empire and'PEerleSSUmlnes.;"‘““* LT
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" The Tobasco mine, worklra the same.coal seams as the Emplre and” Peerless mines; '7¥;;“t;j
has a reported dlscharge of about lSO gailons a minute. The Morley and Frederlck H
mines have no 51gn1flcant amounts of water and gt the MOrley mlne, water was
hauled for the operation of b01lers. - The most GOmplete-lnformatlon concernlng
avallablllty of water from bedrock formatlons comes from a recent test of ngger—r'
head shaff in the v1c1n1ty of walsenburg.. The shaft is 6h6 feet deep and about
12 by 2L, feet in cross sectlon. The depth’ to water before pumplng started was
107 feet and after pumbing at the rate of 1,250 gallons a mlnute for L8 hours
| the depth t0‘water'was Ll feet. The ‘specific Capacity of the_shaft was only
about 3 gallons'a'minuterper foot of drawdown. The principal nater—beariné materials
here are the sandstones and basal conglomerate of the Raton formatlon. o

The large storage capa01ty of mine worklngs comprising many miles of tunnels.
" that collect water over a wide area cannot be duplicated in a drllled water well---
therefore, the quantlty of water pumped from mines is many times as large as could
be expected from a drilled well, o

Three water samples were collected from sources in the bedrock formatlons, the
analyses of which are given in table 2°and are shown gnsphlcally in flgure 3 'The
waters range in'total’hardness from 156 to 836 parts per million, and hence Woﬂldi;“
be considered hard to ekcess;velythard.i The percentage offsodium ranges fron BlL:d
" to 86. hater having sodium in excess of 50 to 60 peroent (sodiUm'in percentage :
: of total bases, expressed as equivalents per million; see table_?) is harmful to-
the s0il and is considered unfit for'irrigatiOn,(Scofield,'1933)@‘ _ |

- According to the”Ui s. Pﬁblic Health'SerriCetstandards,,drinking water,;iiggigé;;a;,

should not contaln more than 1, OOO and preferaolv not more than 500 parts per - |

mllllon of d1Ssolved solmds. Generally:waters'contalnlng d;55°1V§d,5911d5 in

excess-of 1,000 parts per millier have 4 noticeable taste and in-some instances

cause intestindl irritation. ‘The 5amples of wateriobtained“from”bedrﬁckuformatlonsi5r'
) ' A ‘ : : AR : SR
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contained from 1,340 to 1,410 perts per million of dissolved solids.
| Fluoride in'waﬁer'iﬁ*ekceSS ofll'S‘perts’per:million is aesoclated-with the
dental defect knOWn as mottled enamel which may appear on the teeth: of chlldren
who drink water containing exces$ amounts of fluorlde during the perlod of
formation of permamnent teeth. haters from bedrock formations in the- Purgatoire
Valley contained as.mneh as 0.9 part per million 6f fluoride which is considered
. {0 ve entirely safe for use by children and even beneficial in redneing'toethl.
decay. ‘However, weters from the same bedrock formation in nearby areas contain
as much as h.5 parts per million ofAfluoride; so0 that waters containlng'too'much
fluoride for use by children possibly may-be encountered in tne Bedrock'formations

of'fhe Purgatoire Valley above Trinidad.
ALLUVIUH

GQuaternary alluvium underlies mosf of the Purgatoire Valley ﬁest of Trinided.
Durlng early Pleistocene tlme the PurgatOIre River and its trlbutarles 1ntrenched
channels in the bedrock surface. Later in Plelstocene time the valleys of the
© ' Purgatoire River and its tributaries were filled to 1egels higher tﬁan the presenﬁ"”
flood plains with sand=andhgravel derived from the mountains to. the‘wesf._ Latér
erosion has removed most of thls material bub the old channels cut’ 1nto the eed—
rock are still partly filled W1th sand and gravel.: |

' Character.-~The alluvium of the Purgatoire Valley consists éf sand and'
gfavel eOntaining clay and minor amounts of boulders and cobbles, The sand and
_ gravel was derived largely from sedlmentary rocks but in part from 1gneous rocks.;a-
The coarsest material occurs in the buried channels at the base of the alluv1um.i
'Test holes drllled along iines 3, b and 5 (pl 2) encountered a layer of

" sandy clay before eenetratlng ‘sand and gravel; The " clay layer appeared to be

thlckest_along the outer limits of the valley avay from the river and thlnnest
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touard;the rirer,‘indicatlng that the-materia1~was derived by slope-wesh-fron-theff
sides.othhe.ralley. Lenses of clay encountered in test holes 1 and 2 1n l1ne l B
did not extend to test holes 5 and 8 only 75 feet away. Strlngersrof clay in the
sand and gravel -that were too thin to 1nclude in the logs are represented in the -
cross sections by single dashed lines (test holes 8, 3, 7, and h=1n line l, plh 2).
In areas uhere the clay_is_persistent it prevents or retards‘the.infiltration.of
water from precipitation-and irrigation and causes lo al dralnage proolems. |

" Distribution and tnlcxness.f-The flood plain, which is underlaln by the maJor

part of the alluv1um in-the Purgatoire Valley, ranges in hldth from 1ess ‘than 300
feet at the upper end of the valley to more than 1y, 000 feet 1n the v101n1ty of 4
Trinidad.’ The extent and. dlstrloutlon of the alluvium in the trlbutary valley
were not studied, but alluvial deposits were reported in Lorenc1to and Sheep
Canyons and along Guogatoyan Creek. |

. Test drllllng indicates that the alluvium beneath the flood plaln ranges ln
thlckness from a feather edge to more than 2i feet, The thlckest alluV1um was
found in buried chamnels, as shown on. plate 2 llne 2. The burled channels may
be close to the edge of the flood plaan as snown Ain lines 1 and 5 or may be close
to the present stream channel as shown in llne 6a..The location of these burled
channels cannot‘be,deternlned from study of surface,features but can“be‘determined
readily:by'testldrillingl The test holes on the -Croess. sectlons are numbered in-
the order in whlch they were drllled. Iest holes 1. through 3 were - flrst drllled
at the site of line 2 to outllne the general features of the bedrock surface, ’, 7T3 .}J;éf
after whlch test holes L to 8 were drilled to dellneate more clearly these . |
1rregular features. The. same field procedure was used on all 11nes of test holes. ?
Two or more channels were found along each llne of test noles except llne 6 where
'only one channel was . found The channels outllned in the cross sectlons downstream"-'

from llne 6. are all narrow and deep except those along llne 3, where drllllng i
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indicated @ broad, shalléw channel; however, déeper channels rm_iight‘r be found oo e

south of test h'éi'éé"éﬂa}i&"":-s;"”but this afea whs inaccessible. ~~ 7 .. T

Occurrence of water.——Records of 2h wells that obtain mater from the alluv1um n

are}glven in table 1. The depth. to water below land surface ranges from about

1' foot near the‘streem_channel to about 25 feet néar the edgé of the valley.

The saturated thickness of the alluvium ranges from less than 1 fcet to more

than 13 feet, as determineé frcmwmeasurements'made'in wells and data obtained '
in testtdrilling.' Test'driliing showed that the thickest and most uniform water-
bearing sand'and:gravel occurs in buried channeis. Only 2 of the'2hfwells_}iSted
in table 1 were drllled in buried channels.

" The alluv1um probably is recharged malnly by the Purgat01re Rlver and its -
tributarles, eut a part comes from local pre01p1tat10n. Durlng-perlcds when the _.
_'water-table is iou, water from the Purgatoire Riuer infiltrates into the;permeablelr
‘sand and gravel and maintains the water table at the level of the water-inethe‘

' river; and ’achvefsely; wnen the Water leveliin the alluvial naterial is‘high
_ground—water seeps inito the rlver. Althouvh no'pericdic‘Water;level-measurew_L““L'““'
ments were made, 1t is assumed that the water levels are lowest durlng the .

summer then evaporatlon and transprratlon are greatest and are. hlghest in early
Sprlng as a result of the sprlng runoff of the Purgat01re Rlver.

'Quantity of water.~-The quantity of water that can be pumped from an aquiﬁerfeuu

is dependent upon tne thlckness of saturated materlals in the aqulfer, the ‘“;:__'ﬁnrtg

_'permeablllty and storage propertles of the aqulrer, and the fa0111t1es for ::L;Tfhi;élu g

‘Arecharge. The thlckness of saturated materlals in the alluv1um as’ determlned
'by test drllllng ranged from a Peather edge to 13 feet and averaged abOut 9 feet.

The thlckest saturated materlals are in the burled channels, as shown by'the

“cross sectlons in plate 2.

It was not posslble to determlne the permeablllty of the alluvlum 1n the*t;:
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Purgatoire valley,.inaémuch ésgthgrg_were no large-capacity ﬁélls'oﬁ]ﬁﬁich ?ﬁﬁéiﬁéf:‘
tests could be‘run; .Thgreforé;-the-only‘avaiiablefﬁeahs:of esﬁimaﬁing-tﬁe pﬁobabiel-i~»«f
yields of prgp@rly;constructed wells in the alluvium of PurgatoipéKValley is by R
comparison -of wellicﬁttings in the Purgatoire Valley with well cuttings_in.the
Huerfano Valley in the vicinity of a tested large-capacity weil; .The‘WGll'in
the Huerfano Valley yielded 386,gailons a minute with a drawdown.éf 16.5 féét'
after 11.5 hours of;pumpiyg, The spécific capacity of that well, therefore, is
about 2l gallons a minﬁie per foot of drawdown. Owing to the largeaaméunﬁ'df'
fine sand .contained in the gravel in the alluvium of the Purgatoj._'re ValJ..ej'r‘ as.
compared to the moderate amﬁunt of fine sand in the alluvium_of_ﬁhg_Hﬁerfano.Valléﬁ o
in the vicinity'of,the testedAwell,,itiis'doubtful that a proPeriy_cbnstfuctéd E
weli in the alluvium of the Purgatoire Valley would have a specific capécity
larger than half that of the tested well in Huerfano Valley that is'igfger than
: abouﬁ 12 gallons a.minute per foot of drawdown; - | |
If the foregging_assumptionuthat the specific capacity of‘WeIiS:in the

alluvium of the Purgatoire Valley would be about 12 gallons a ﬁinute'pér foot‘of :
drawdewn -is approximately correct, then the maximum a;gunt of wsbér'that could
be expected.from a properly constructed well would be about 150 éallons'a minute.
Larger yields could be obtained from a battery of wells or from an.infiltréﬁioh
gallery,‘owing to the larger intake area.. Cpnstructipn of ﬁells, bgttéries of '
_wells,‘or-infiltnatibn galleries should be preceded by test dfilling in order .
£o locate the deepeét_buried_channels.; | o |

irfhe pumping“tast“;f ﬁhe well in therﬂuéffaﬁo ﬁalley indiéééééJ%ﬁégt£he'
water table was lowered .0l foot or more within a distance of BhO.feéﬁ from the  '
well after 11.5 hours of pumping. Owing to the prdbablyi10Wéfi§é?ﬁéaﬁili£Y'of'T“ii;;'L‘l
the -alluvium in the Purgatoire Valley, largeJéapacity-wel}s shdﬁi&fﬁﬁt.bé é?;ééif;;%ll:i

<loser than 1,000 feet if mutual interference.is to_be held at a minimum, .The ..
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ﬁells in'a battery system must, of‘neceSSitv be'ducﬁﬁcioaér together out in_a‘;
battery of" wells mutual 1nterference is to be expected - |

The ultlmate quantlty of ground water that could be developed Irom the
alluvium of the Purgat01re Vallev could not be determlned bv means Wlthln the
ecope of this investigation. The recorded annual runoff of the Purgat01re Rlver
at Trlnldad has rarged from 16,730 acre-feet to 197,400 acre-feet and ‘has “
'averaged about 63, 000 acre~feet. The average annual runoff .of 63 OOO-acre—feet
. is approx1mately the ultimate amount of tater that could-be developed by means
of wells under 1dea1 condi tions (dlsregardlng evaporatlon, tranSplratlon, 1rregu1ar
stream flow, and approprlatlon rlghts to the stream flow) Inasmuchlasualldthese :
factors. are present, the total quantity that could be developed is,conSlderablylu
less than 63,000 acre-feet a vear. The.base flow of the river is maintaihed.oy
diSchargevof:groohd.Water, and a'large'part'of this water could be salvaéed'by-

- wells. In addition, if the water table were lowered, there would be.some increase
in’the‘average‘emouﬁt of water absorbed by-taeusahdv'channel duriag periodshof
flood flow, |

. ¥ : .

Any conéideration of the.development'of ground water must take ihto accoont_“
the prior'appropriatloas.of the‘Pﬁrgatoire Hiver water, Part df'the Water'pumped_.“
from weilslwlll be derived fromlrecharge‘by precioitation and by reduction ofl
. water loss by evaporatlon and transplratlon and part of the water w1ll be derlved
“rom stream flow, Any large—scale development of water from Wells or 1nf11tratlon o

allerles or any large-capacmty well batterJ of wells, or 1nf11trat10n gallery
cfnstructed close to the edge of the stream channel would cause a measdrable .

depletlon of the stream Flow and 50 mlght lead to legal actlon by prlor appro“

orlatlons. uells or other structures 1ocated farther from the stream ultlmately

would have a 51m11araeiiect but it would come more sloﬂly and WOuld be more'?;j;flas I

,dlfflcult to 1dent1fy. S “uim».;MMTUW;;;;_ —




Quallty of" water.—-hlne Water sampies were collected from wells obta1n1ng

water from the alluv1um, the analjses Of'Wthh are glvenrln table 2 and are shown
graphlcally in flgufe 3. "The hardpess of water in the alluv1um decreases from
east to west, ranglng from 1,710: parts pet mlllmon at Trlnldad (well 1) to 166
parts per mllllon at ronument Lake (well 29). The water_becomes notlceably,

softer in the vicinity of Sarcillo School (well 9) but is still considered hard.
Tﬁe dissolved solids decrease noticeably westward along the PurgatoirejRiver;tijf
 ranging from 2, ShO to 199 parts per million, out water collected from well 1?
along the North Fork of the Purgatoire River contalned more dlssolved SOlldS‘;
than would be expected from wells in thé alluvium along the—maln stem of the f1jw |
river (fig; 3). ﬁhe dissolved-s;lids content of drinking water Was &iscassed

in ‘an earl;er'section of this report {(pe 7)s» Ina diScussioﬁ:of_the interpre—”,u
tatiop of enaIYSes with referenee to irrigation in soutﬁern'California, Seefield - 3
(1933) states that if the concentratlor of dlssolved salts. 1s less than 700 |
parts per mllllon there is not much probablllty oi harmful effects in 1rr1gataon;
but that if it exceeds 2,100 parts per million there s a strong probablllty

of damage either to the crops, to the land, or to both.

Waters above Sarcillo School contain less than 500 parts per mllllon of t

dlssolved solids and are satlsfactory for domestic and 1rr1gatlon use. The
dlssolved—sollds content of waters betueen Sarclllo School and SOprlS rangefﬁ

from SOO to about 2 OOO parts per mllllon.. ihese waters are satlsfactory for

"1rr1gat10n but many would be of questlonable quallty for mestademestlc usevaw

Below Sopris the alluvlum overlles the Plerre shale and, hence, contalns hlghly

mlnerallzedfwater. Dlssolved sol;ds,ln_water from a‘well 1n»Tr1n1dad ameunted o

o tO 2,5&0 parts per mllllon. It is belleved that waters obtalned_from'wells_

.ln the alluvlum in any part of the area. below SoPrls would contaln at least-
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most uses;.f

~ The fluoride content of waters from §llu§igmrangedfrom;O:i:ﬁérf”ﬁe?j" e
million in well l?:in North Fork Purgatoire Valley to 1th parts per million
in ﬁell 5 in the'Purgatoire Valley near Valdez. These concenpratiOnsVare‘withiﬁ
the safe limits for use-py children, buf ittis possible that water in some parté'

of the alluvium may contain more than 1.5 parts per million of fluoride. .
CONCLUSIONS

The sediments in the bedrock formations west of Trinidad are fine;gréined
and yield only small quantities of water to wells. Thé water fromjthé.bedrqck
formations is of poor quality, being excéésively_hard and highly mineralized.

Small to moderate quantities of very hard to moderately hard water are
available to properly coﬁst}ucted wells in the alluvium of Purgaﬁoire Valley.
Test drilling revealed buried channels having as much as 13 feet of saturated
material. The qﬁantityrof water that could be dbtainéd from a well in these
buried channels is esfimated-to be 150 gallons a minute but larger quantities

. A - .
could be expected from batteries of wells or from infiltration galleries.

Viaters 1n the alluviu.fn above Sarcillo School are of satilsfactoiﬁr' quality

for,domestic and irrigation use and are expected ﬂo contain less.thanHSCD parts
'per million of dissolved solids. Waters in the alluvium beiow Sopris pfobably

contain dissolved solids in excess of 2, OOO parts per miliion and are not

satlsfactory for most uses.
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VELL LOGS
Lisﬁed in the following pages are the logs of L2 test holés that were ‘:
prepared by the writer on the basis of drill cuttings taken at the time of
drilling;_ These test holes were drilled by A. R. Ormsbee for the Colorado_
water ConsefﬁatiOn Board in‘COOperation with the Ground Yater Branch of the

U, S, Geological Survey. The iocation of the lines of test holes-is shown

. | ' ' - : 7 | . . . .
on plate 1, and cross Sections alohg lines 1 to 7 are illustrated on plate 2.
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- 1. Sample log of test hole 1 in line 1 in NW 1/h 5% 1/l sec. 29, T. 33.8,,,3.;67TW.;kHT"
drilled for the Colorado Water Conservation Board, 1951, Surface altitude, -

7, 1&2 3 feet. RS A
— e e e e e mee Thi‘CkHESS'j . Depth, o s
- o S ’ feet .~ - feet -
Alluvium
- Clay, soft, sticky, slightly sandy 3 3
Sand and gravel, fine to very coarse, containing some ' _
“small cobbles - e - 5.5 - 8.5
Raton formation ' g : : ' '
Shale, firm, carbonaceous . 1 9.5

Sandstone, hard = ‘ : 5i5 - 15

2. Sample log of test hole 2 in line 1 in KW 1/4 NW’i/h seca‘ 29, T. 33 S., R. 67 W.,
drilled for the Colorado ¥ater Conservatlon Boafd 1951% Surface.altitude,

7,149k feet.. S
Thickness, Depth,
. feet feet
Alluvium ; . :
Clay, soft, slightly sandy; browh ' 10 10
" Grawvel, flne, to small cobbles, containing some sand
Cand clay . 3.5 13.5
Raton formation =~~~ - o B o » '
Shale, soft blue, contalnlng 1ayers of soft coal 9 . 22,5

3. Sample log of test hole 3 in line 1 in NW 1/h Ni# 1/L sec. 29, T. 33 S., R. 67 W.,
drilled for the Colorado Later Conservation Bodrd 1951, Surface altitude,
7 153 1 1eet.- - S

?hlckness, Depth,

- feet , feet,
" Alluvium - ‘ e . '
Sand, very fine to fine, clayey, brown 3.7 " 3.7

Send and gravel, very fine to very coarse, containing a .
“iittle clay o ‘ 12.8 16.5

Raton formation - B :
Shale, firm, hard, 11ght—gray to dark—gray 6 , 22.5

"h Sample log of test: hole L in line 1 in NW 1/k W 1/l sec. 29, T. 33 5., R 6? Tay

_ - drilled for the Colorado Wiater Conservatlon Board, 1951 Surface altltude,_' :

e 7 l,l 1 feet. : R
S N . e Thlckness, Depth, ‘

B _ LT S LTI o -fégt- - - feet - Pl

. Alluv1um .

- Sand, very fine to flne, clayey, brown ' T , 7

- Send and gravel, fine to very coarse, contalnlng some :
5 @mall cobbles and a llttle clay 9.7 - 6.7

—  Raten ¢0“naajon : o
= Sbale, firm, dark-gray : : .- .58 . 22,5




7,143.9 feet.

, feet:

Alluvium: . - , - o
Sand;, very fine to fine; clayey -
Sand and gravel, very fine to very coarse

Raton- formation S : - _
Shale, firm, carbonaceous, dark-gray ' W8
Sandstone. : . : RPN
Shale, firm, carbondceous, dark-gray 5

1951,

drilled for the Colorado water Conservation Board,
7,141.0 feet.

Alluviom ©
Sand, very fine to fine, clayey, brovm ,
Sand, very fine to very coarse, containing some fine to
‘coarse gravel '’
Raton formation'. _
Shale, firm, carbonaceous, dark-gray

drilled for the Colorado wabter Conservation Board, 1951.
7,151.6 feet. :

. Thicknsss)
Mluviun o o
Sand, ‘very fine to fine; clayey ‘ i 5
Sand, very fine to fine, containing some coarse gravel . 2.5
Sand, very fine,-to gravel, very coarse, containing some '

small cobbles
Raton formation _ ' e e : :
Shale, firm, carboraceous, ‘dark-gray AR 8

 75151.0 feet. . ,

g L feet: ..
- Alluviem ik
Sand, very fine to fine, clayey, brown N
Sarid and gravel, very fine to very codrse, containing
= ...80me.small to large.cobbles
Raton formation . ‘
Shale, “firm, dark-gray

5. Sample log of test hole 5'in line 1 in i 1/h NV 1/l sec. 29, T. 33 °8i; R. 6770
. drilled for the Colorado Water ConserVEtianBoard,,19511”.Surfggawalﬁi;HQEJ%; :

Dot

© feet

: « - I, 2o5 .

Thickness,

~Thickness;.
e _ _ _ ) _ o . feet . 7,

. ‘6‘2‘ﬁl‘ ¥:""

7. Sample log of test hole 7 in line 1 in W 3/ BW 1/4 sec. 29, T.°33°S., R. 67 L
‘Surfaqe'g;titudegx";fw!*fff

feet .-+ feet

ERRRP R
81':8é¢§iéllog‘of test hole 8 in line 1 in WW 1L/ NW 1/} Sec;”29;7%:féé éé3fR;:6??W{ﬁ- "

.Thj;.c’kness.v o

9.5
7.5

6. . Sample log of test holé 6 in line 1 in W 1/k MW 1/h sec. 29, T;.Bj’é,, R. 67 W., -
Sarface. altitude;

. .. ;De'p't_l'll',- -

. feet

_]4'.‘1':__._, .

o

fii ?.g   1;.; :";{;
b L

12 ¢

' drilled for the Colorado lizter Conservation Bqard,_1951;-asnrfgéggg%ﬁi§QQéi::t,; SO

;ﬁepth,“

S feet . ..
‘"8§6¥1T¥;;¥
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9. Sample log of test hole 1 in line 2 in SE 1/h KE 1/ sec, 35, T. 33 S., R 65 h.,
drilled for the Colorado uater Conservatlon Board 1951. Surface altltude, -

63 aoT 2 festy IR . e
Thlckness;'ljDépth,
~ feet | feet
AlTuvium _
Gravel, fine to coarse, containing large cobbles 2.3 . 2.3
Sand,  very fine, to.gravel, very coarse, containing some .' _—
small cobbles : | 5.2 7.5
Raton formation s S , o
Shale, blue—gray .5 |12-5

10. Sample log of test hole 2 in line 2 in SE 1/L ®E 1/L sec._35, T. 33 S., R. 65 Wi.,
drilled for the Colorado Water Conservatlon Board 1951. Surface altitude,

6, 269 3 feet, o 3
Thickness, Depth,
feet feet
Alluvium. . ‘ e
Sand and gravel very fine.to very coarse, contalnlnﬂ , ‘ S '
some small cobbles - 10 .. 10
Gravel, fine to very coarse, containing medlum to very R
uoarse sand -and some small cobbles =~ - 8 18
-Raton formation L
: Sahdstone, granular, hard, gray to buff ohls 22.5

11. Sample log of test hole 3 in line 2.in SE 1/k NE 1/h sec. 35, T. 33 s., Re 65 l.,
drilled for the Colorado water Conservatlon Board, 1951. Surface altltude, *
6 270 l feet. ‘ o
' - . ”hlckness, ~-Depth,
' : v feet .. feet
Alluvium ' o
Sand, very fine to coarse, containing fine to coarse
gravel and a little: clay 2
Sand and gravel, fine to very coarse, contalnlng some
small cobbles . ]
Bodlder = i o R oo 1
Sand,. very fine to coarse, contalns some fine gravel 1
Boquer 1
Sand, very fine to coarse’, contains some fine gravel 2
katon formation _ ‘ S
Sandstone, SOft to hard, grayishﬂtan ' : ‘8 ., 20

- - L ¥ P S

12. Sample log of test hole h in llne 2 in SE l/h NE l/h sec. 35, T. 33 S., R. 65 iey
drilled for the Colorado Water Conservation Board, 1951. Surface altitude,

6 268 7 feet. _ IR E i}
' ' ThickﬁeSs,' Depth,
T feet ;' feet .
Alluvlum ' '
Sand ‘and gravel, flne to very coarse, contamnlng small o
to. largo cobbles. ... . . e lgwsfd_ﬁsnw,,_

- Raton formation . . C e
Sandstone, flneugralned, hard, gray : : S e 2 5
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13. Sample log of test hole 5 in line 2 in SE 1/L NE 1/L sec. 35, T..33.S.y Re: 65 Way o
drilled for the Colorado Water Conservation Board, l951.~ Surface altltude, mwa o
6 269 2 feet. o I

o Thlckness, 'Depth,

o feet -+ feet
AXluvium - : e
Sand ‘and gravel, very fine to very coarse, containing " : ,
small to large cobbles - _ 5 5
Sand, fine to coavse, contalning fine to very coarse o e
gravel 6 . ! 11
Raton formation N -
Shale, carbonaceous, dark-blue 1 12

- Sandstone, hard, bluish-gray -6 18

1k, Sample log of test hole 6 in line 2 in SE 1/4 ME 1/k sec. 35; T. 33 S., R..65 W,,
drilled for the Colorado Water Conservation Board, 1951. Surface altitude,

6 269 3 feet : i .
Thickness,  Depth,
: feet - feet
Alluvium S
Sand and gravel, fine to coarse, contalnlng a few small-

‘cobbles . : 9 9
Raton’ formation - I . : ‘ o
Shale, carbonaceous, darx—blue ' -5 _ 9-?

7.

Sandstone o e ' 8 1

15. Sample log of test hole 7 in 1line 2 in SE l/h NE 1/L secs 35, T. 33 Se, R. 6S'W.,,k 
drilled for the Colorado Water Conservation Board, 1951 Surface altltude,

6 269 5 feetn 4
rThlckness, _ Depth,
CE feet : feet
ﬁlluvmum
Sand, very fine, to gravel, coarse, contalnlna a few o '
, "small boulders : & . 6
2 Sard,” very fine to very coarse, contains a little fine o
;- to coarse gravel and a few small cobbles © 1045 -16.5
¥ Raton formation : : o o o ‘
. Sandstone, hard, gray _ , 5-5 ez

A 16. .- Sample log of test hole -8 in.line 2 in SE 1/l NE 1/4 sec.- 35 -T. -33°84y Re 65 W.,
drilled for the Colorado Water Conservatlon Board, 1951 Surface altltude,.
6, 269 0 feet.

Thlckness,— Depth,

o . . feet,' .  feet
AIJ.UVlum ‘-;.. Lo e e em e e e - - P _- e = _ L S e e
Sand and- graVel very ilne to very coarse, oontalnlng : A
" "small ‘Gobbles” . _ _ P/ | R

Ratori Térmation =~ e o : . S
Sandstone, hard, brown. ... ..  _ e b 20
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. 17.. Sample log of test hole 1 in line 3 in SW 1/l SW 1/l sec. 3&,,T;'33q$.,:R.;§§”wg, :_g;
drilled for the Colorado tiater Conservation Board 1951._rSurfaCE!a;t;tudgj‘ :

6 608.2 feet.. . : e, .
. Thickness, :.Depbhy ... >,

: - feet - .feet: .
Alluvium ‘ o
' Sand and gravel, very fine to very coarse, containing : :
some large cobbles 9 .9 :
Boulder ‘ R ' .5 9.5
Sand, very‘flne to coarse 5 - 10
Raton formation
5 15

Shale, carbonaceous, dark—brown

:

18.. Sample 1og of test hole 2 in line 3 in'SE 1/4 SE 1/4 sec. 33, T. 33 Ses R. 66 W.,
- drilied for the Colorado Vater Conservatlon Board, 1951. Surface altltude,_

6,608.L feet.. _
Thickness, Depth,

' ‘ feet feet -
Alluvium ‘ 7 N
. Clay, soft, sllghtly sandy, brown. 3.5 3.5.
Sand, very fine, to gravel coarse, contalnlng some _ :
small cobbles , - 8 11.5
Raton formation - ' o A
Shale, firm, blue 6.5 18
: 2- 20

Sandstone, fine-grained, hard, tan

19, . Sample log of test hole 3 in line 3 in MW 1/L MW 1/k sec.- 3, T. 3k S., R.. 66 W., _
drilled for the Colorado Water Conservation Board, 1951.  Surface. altltude, T

1 6,608.9 feet,
Thickness, * Depth,

¢ feet ©  feet -
Alluvium - ' D . !
Clay, soft, sticky, sllghtly sandy, brown ' IR h.2e .2
Sand and gravel, very fine to coarse, containing some . -
emell to large cobbles ' _ 7.7 : 11.9°

13 Ratory formation
3 Sq;aouone, nard, graylsh—tan W1th th1n layers of brown _ o
shale: - = L 8.1 - 20

' 20.. Sample log of test hole 4 in line 3 in NE 1/L NE 1/k sec. - k4, T. 3L Ses R 66 Vi,
drilled for the Colérado Watér Conservatlon Board, 1951, Surface altltude,

6,613.5 feet. .
Thlckness, 'Depth,
. - feet feet
; Alluvium _ : Lo Test
: Clay, soft, sandy, brown ‘ 10 - .10
- fand and -gravel, fine ‘to very coarse, containing some L e e e
E smaLl cobbles 2.5 CodR.s

'Rabqn formation ‘ :
‘ Shale,“ fm’ carbonaceous, gray | | . 6.5 19 S o __'_“‘..-;
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21. Sample log of test hole 5 in ilne 3'in sw l/h SW 1/L sec.

6,608.8 feet.

Alluvium

Clay, soft, sllghtly sandy, briown

Sand, very fine, to gravel, coarsé, containing some
large cobbles

Raton formation

Shale, firm, llght—gray to dark-gray, containing thin
seams of coal

22. Sample log of test hole 6 in 11ne 3 in SW'l/h SW 1/} ‘sec.
drilled for the Colorado Water Conservation Board, 1951.
6,608.3 feet.

Alluvmum

Clay, soft, stlcky, sllghtly sandy

Sand and gravel, very fine to coarse, containing some
large coobles

Coal wash .

Sand, veny fine to very coarse, contalnlng some coarse
gravel .

Raton formation

- Sandstone, hard, fine-grained, tan

Shale, firm, hard ,

23. Sample 1lsg of test hole 7 in line 3 in SW 1/h sw 1/l sec.
drilled -for the Colorado Water Conservation Board, 1951
6, 609 1 feet.

Alluvium

Clay, soft, sticky, sandy, brown

Sand, very fine, to gravel, coarse, containing some
large cobbles -

‘Raton formation .-

Shale, flrm, sllghtly sandy, gray

2l,. Sample log of test hole 1 in line h in SV 1/l SE 1/4 sec.
drilled. for the Colorado Mater Conservatﬂon Board, 1951.
7, 358 1 feet.

e . . . . R . o - oy b
[P g bl - ; i . : ‘ : : ' e 4 H S n IRy

Alluv1um S
Clay, soft, Sll”“tly sandy
Sand, very fine to very coarse, contalnlng some flne
= Yo very coarse gravel
= Raton formation - - :
: Sandstone -

I Filin
T e

drllled for the Colorado Vater Conservatlon Board 1951,

3h, T, 33 s., H 66 w.,
Surface altltudE,mm,;uwﬁ,

Thlckness,  Depth,

feet - feet
S hid2 : 'a;iz
6.8 15

3&, T. 33 S., Re 66 W.,
‘ Surface altltude,

Thickness, Depth,

feet - féet
3 3
5. 8

1 -9

1 10

4.8 1.8
5.2 20

3k, T. 33 5., R. 66 Wo ,
Surface altltude,

Thickness, . Depth,

feet :feet
37 g
8.5 1.5
6 17 5

13, T. 33 S-, R- 68 Wo,
Surface altitude,

T T I T Thickness; - "Depth,

feet = féet .

TR
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- 25. Sample log of test hole 2 in. line L iB,Sw‘lfh SE /L sec. 13, T. 33-Sey Re 68 Wey'. -
E drilled for the Colorado ¥ater Conservation Board, 1951. Surface altitude, . . -
, feet - feet ™ -
£  Alluvium A
13 Clay, firm, slightly sandy, brown . _ 6,5 " 6.5
Ei Sand, very fine to very coarse, containing some fine to L
- coarse gravel 6 12,5
Boulders ' 2.5 - 5
Gravel, fine to very coarse, containing some medium to . L
coarse sand 2.5 L17.5 -
Raton formation ) . o
Sandstone _ ' 9 S 26.5

26. Sample log of test hole 3 in line L in SW 1/4 SE 1/l sec. 13, T. 33 S., R. 68W.,
drilled for the Colorado ¥ater Conservation Board, 1951. Surface altitude,
7,351.8 feet. : S

Thickness, -Depth, . ..

: . feet . feet.
Alluvium ‘ R o : ' R .
Clay, firm, sticky, slightly sandy, brown ' . 3.8 3.8
Sand and gravel, very fine to very coarse, containing . ' . o
some small to large cobbles . 6 9.8
Raton formation ' S : ' ' o
. Sandstone, hard, fine-grained, brown ' 10.2 20

27. Sample log of test hole L in line L in SW 1/l SE 1/l sec. 13, T. 33 S., R. Gg‘w:;
drilled for the Colorado water Conservation Board, 1951. Surface altitude,
7,358.5 feet. 3 e

4 Thickness, = Depth, -
feet . feet
Alluvium : : 7 s
Clay, soft, sticky, brown : ' 8.5 - 8.5
Gravel, fine to very coarse, containing some fine to " R
coarse sand B .2 7 10.5
Raton formation - _ :
Sandstone, hard, fine-grained, brown - : 9.5 20

drilled for the Colorado Vater Conservation Board, 1951, Surface altitude, = -
T 75356.9 feet.. . . o Tl T I it

28. Sample:log of test hole 5 in line 4 in S¥ 1/k SE 1/4 sec, 13, T. 33 S., Ri 68 W,

o Thickness, Deptn,

. feet = feet =
A1luvium : . R
Clay, soft, sticky, slightly sandy, brown o 11.2 11.2 - .
- 9and, very fine to coarse, containing some very fime -0 oo oo mli -
4% Raton formation - T T T e
o Sandstone L ' ' 7 -2 B

i .
e e
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29, -Sample log of test hole 1 in line 5 in NE 1/ NE 1/l sec. 36, T. 33'S., R. 67 Way

drilled for the Colorado ¥ater Conservati
. 6,798.0 feet.

Thickness,
R UYeetTT T
Alluviem - ‘ o i
Sand, fine to medium, clayey, brown S 12,5
Gravel, coarse, to sand, very fine, containing some
‘small coboles . ' 5
Gravel, very coarse; to 'sand, very fine, containing '
small to large cobbles'’ ‘ 2.3
Raton formation ; ‘
Coal, vontaining thin layers of brown siandstone 5.7

on Board, 1951 - Surface- altitude,

- ﬁépth, .
peet

12.5

7.5

19.8
25

- 30, Sample log of test hole 2 in line 5 in NE 1/l NE 1/k sec. 36, T. 33 S., R. 67 W.,

.drilled for the Colorado Water Conservation Board, 1951.
6,796.1 feet, .

Surface altitude,

Depth,
feet

7.3

15

17.5

2L

Thickness,
: feet
Alluvium ' : ‘
- Clay, slightly sandy, brown : : S Te3
Sand, very fine to coarse, containing some fine gravel;
- clayey : ' 7.7
Sand, very fine to coarse, containing some fine to _
coarse gravel and a little brown clay- _ 2.5
Sand, . very fine, to gravel, medium, containing some -
¢clay : ' 3.5
Raton formation . . S
Shale, carbonaceous, brown %o blue b

31. Sample log of test hole 3 in line

drilled for the Colorado.Viat
6,78h.8 feet.

¥

Thickness, Depth,
feet ' feet
AXluvium ' .
Sand, medium, to gravel, medium L5 L.5
Sand, very fine, to gravel, coarse b 8.5
Raton formation o B
Shale, firm, blue, containing thin layers of coal 6.5 -~ 15
t 32, Sample log of test hole 4 in line 5 in NE 1/L NE 1/k sec. 36, T. 33 S., R. 67 Wy o
. drilled for the Colorado Water Conservation Board, 1951. Surface altitude, = -~ ~*
6,795.8 feet. o o Lo S
o ' - -Thickness, - .Depth;jff;it::ff“
: . feet feet
Allvuvium ‘ :
Clay, slightly sandy, brown , h.3 .3
- Sand and .gravel, fine to medium,; containing clay 5.7 10
--Sénd~and"grave1,”fine*tO'coarse,'Contaiﬁiﬁg“é{little clay O |
Boulder S » ‘ o 5 1h.S
Gravel, fine; to cobbles, small, containing fine to coarse o o
sand = - 5.5 20
% Raton,form@i?iqn‘ e B i =
~ Shale, firm, blue A% SRR

5 in NE 1/l NE 1/L sec. 36, T. 33 S.y R 67 W.,
er Conservation Board, 1951. Surface altitude, -

s T
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Tif' 33. Sample 1og of test nole 5 in 11ne 5 in NE 1/4 NE 1/L sec, 36, T. 33 s., R+ 67 w;,
. drilled.for.the Colorado Water Conservation Board, 1951.. Surface altltude,

Thlckness,."Depth,

feet . .feet
Alluv1um , _ .
Clay, soft, sandy, brown - - ) -3 3
Sand, very fine, to gravel, very coarse - 7 10
Clay, soft, brown . 1.5 11,5
Gravel, very coarse, to sand, fine, containing some : ' o
small cobbles and a little brown clay 9.5 .21
Raton formation . ' : .
Shale, firm, blue 1.5 S 22,5

3L. Sample log of'téét hole 6 in line 5 in NE 1/L NE 1/L sec. 36, T. 33 S., R. 67 W.,
drilled for the Colorado Water Conservation Board, 1951. Surface altitude,
6,750.6 feet, ‘

Thickness, Depth,

feet feet -
Alluv1um ' P ‘ b : :
#lay, sendy, browmn @ 7 7
Sand and gravel, fine to very coarse, containing some - :
small to large cobbles _ 8.4 5.4
‘Raton formation’ A ‘ T
. Shale, carbonaceous, . dark-brown , _ Lh.6 - 20

s

35, Sample 10g of test hole 7 in line 5 in NE 1/h ¥E 1/u sec. 36, T. 33 5., B 67 W.,

drilled for the Colorado Water Conservation Board, 1951. Surface altltude,
6 ,796.5 feet. :

¥ Thickness, Depth,

o feet _ feet
Alluviom | ‘
Clay, soft, sandy, brown ' 4 ' h
Sand and gravel, very fine to fine, contalnlng clay 2 : 6
Clay, soft, sandy, brown 5 R |
Sand &nd gravel, fine to coarse § 16.5.  21.5
Raton formation o R ' :
Shale, flrm, carbonaceous, brown . 6 ' 27 S

_ff 36, Sample log of test hole 8 in line 5 in SE 1/l NE 1/k sec. 36, T. 33 S., R. 67 Wa s

K ~drilled for the Colorado Water Conservatlon Board, 1951 Surface altitude,
: 6,801.L feet, . _ el R

Thickness, Depth,

feet - feet
Alluvium - .. : o
-Clayy soft, sandy, conualnlng a-1little coarse'"ravel ©1h5e
Sand .and gravel, fine 16 very coarse 5.5
Gravel, coarse, to sand very fipe, containing some clay Lo

Raton fcrmatlon - o
Shale, . firm, dark—blue T 35
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37. Sample log of test hole 9 in llne 5 in NE l/h NE l/h seds . 36 T. 33 Svy R.-67 Wi
drilled for the Colorado Vater Conservatlon Board 1951. Surface altltude,
6,799:6 feets e . -

o Thlckness, : Depth,

feet feet
Alluvium 4 C o
Clay, soft, sandy, brown 3 3
Sand and gravel, fine to coarse, contalnlng some ' : o
large cobbles , 5 8
Sand; very fine to coarse 2 10
Raton formation, o :
5 15

Goal, soft, black -

38. Sample log of test hole 1 in line 6 in NE L/l NE 1/L sec. b, T. 33 S., R. 68 W.,
' drilléd for the Colorado water Conservation Board, 1951. Surface altitude,

75795.5 feet. T
Thickness, - Depth,
feet _ feet
Alluvium
Sand, very fine, to gravel, fine, containing some
qmall to large cobbles 17.7 17.7
Raton formation . "
' Sandstone, soft, tan b8 2245

39. Sample log of test hole 2 in line 6 in SW 1/L MW 1/L sec. 3, T. 33 S., R. 68 W.,
drilled for the Colorado lWater Conservation Board, 1951. Surface altitude,
7 793.2 feet. - T

+ - Thickness, Depth,
: feet . feet
Alluvium ' @ ' ' ‘
Sand, very fine to very coarse, slightly clayey, 4 . )
containing a few small to large cobbles : h.5 - L.5
Raton formation . ' _ S
" Sandstone, soft, arkosic, gray 10.5 LR

_ LO. Sample log of test hole 1 in line 7 in NW.1/L NW 1/h sec. 30, T. 32 S.;1RQ 68 W.,
drilled for the Cclorado water Conservation Board, 1951. Surface altitude,

8,598. h feet. L :
- Thickness, Depth, .
_ feet feet’ .
A]_]_uvj_um o e - Cee e T
Sand, very flne to medlum, clayey, red  he2 iy
Sand, very fine to fine,’ clayey, red , 2.
‘Boulder - 2.
-Sand, very fine to coarse, clayey, red ' 1.2
Sand and gravel, medium to very coarse, containing some .
small boulders and clay _ . 3
Boulders - ' ' - 2.2

Morrison (?) formation @ .
Sandstone, soft to hard, fine-grained, red , C o 94
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o«

JUl. Sample log of test hole 2 in line 7 in NW 1/4 i 1/4 sec. 30, T. 32 Suy R. 68 w., o
g drilled for the Colorado Water Conservation Board; 1951. Surface altltude," ‘
CE . -8 607 9 feet.. o L o . R

P : Thlckness,‘ tDepth,'-
S feet - = feet:
3 Alluvium : : -
B Clay, firm, brown e 5 . 5 :
Clay, soft, red, containing some coarse gravel bW 945
Clay, red to green, containing a little fine to coarse : _ '
gravel ' 3 12.5
Gravel, very coarse, to sand, fine, containing some small ‘ A '
cobbles and a little red clay , A © 345 16
Horrison (2) formation - ' ‘
Sandstone, hard and soft, fine-grained, red . 6.5 - 22.5

2. Sample log of test hole 3 in line 7-in NV 1/L N 1/L; sec. 30, T. 32 S., R. 68 Wy
drilled for the Colorado Water Conservatlon Board, 1951. Surface altitude, .
8,567.7 feet, . L

Thlékneséﬁl“Depth;

" feet . fPeet
Alluvium '
Sand and gravel, very flne to very coarse, containlng ‘
some large cobbles and small boulders - - 8.5 8.5

Morrison (?) formation - :
Sandstone, soft and hard, red . 1h - 22.5

e T
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WELL RECOEDS AND CHEMICAL ANALYSES =~~~

Informaﬁiéﬁ peftaining to water wells and torchemical charabtér-of waierl
in ﬁhé Purgatoire Valley, Las Animas Coﬁnéy, is listed in téﬁleé'l';ﬁd.2;: Thé‘
‘numbers in the first column of each table correspond to the well numbers on
the map (pl 1). The nusbers in the first column of table l that are in
parentheses indicate wells from which samples of water were taken for analy31s.'
The wells are llsted in order by tdwnshlps from north to south and by
ranges from east to west. lithin a t0wnsh1p the wells are 1lstedA1n‘the-ordér . ;

of the sections.
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