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HOUCK IRRIGATICN M.OJECY
COUSERVYATION SURVEY

Deseriptien of Aree

The Houok Irrigation Preject 1s located about 32 miles
west of Gallup, New Mexice and immediately west of the Houck Irading
Poste It has an area of 937 sores of whioh about 400 asres are
under irrigation or irrigable, Faved U, 8. Highwy N, 66 biseots
the area in an ecast~woxt direction,

The survey was made: (1) to evaluate the pressnt irrigated
land, (2) te dotermine possibilities of euktmsion of the prejest,
(3) and to make observations s s besis of recommndati¢ns fe
troatment of the alkali, drainage and erosion problems,

The project is an alongete aros of epproximataoly 937 sares,
lying pasellsl to, and on the west side of Black Creek with the
exoeption of a small area on the west side in the vicinity of the high«
way bridge. Thy portion of the area not bounded by Blask Creek is
bounded by rough brokem uplend,

The agrioultural area cccupies a gently sloping walley floor
ten to thirty feet above the elevation &f the oreek bettom.

The Surface drainsge is excessive on ths rough bdrokben upland
slepes, good ox most of the gently sluping upland and terrese,
fair to poor on some of the heavy textured level aress. -

Subseil drainage is good to fair over mosts of the ares, even
in the her~r textured areas. The subsoil useally cemtaizs a lerge
amount of wand whick is conducive to drainnge ané asratica of the
soll,

Climate

The elevatign of the area is aprroximatsly 5900 fsdt above
sea level, The climate is semiearid with an estimated average
axmmal precipitation of about 12 inches por yeabe, Sewme dry farming
and irrigation is practiced on the area, tut the lew ammal pree
oipitation makes it diffioult to produce good erep ylelds weder
dry farming and flood irrigation metheds. '

The maxinum sumner precipitation coours during July, Amgust
and September, and winter molsture, usually in the ferm of sy

éduring December and Januarye. _
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Frecipitabion Ze.ords 1936 to 1939 st Fino Springs, sbout
10 miles northwest of louck, Arizone, are es folleows:

I o LAELE 1la

| #jiear Jen. Pebe Ler.  Lpril Iipy  dJune Jul Auge Septe Oct. iove Dece Total
q 1936 i3 W07 3L 6452 2415 1.7L 1.2 3,07 15.5%

o 1937  2.20 Zel0 00 1.8l 2% 2,57 252 186 L3 T 1.02 12.82
é{ 1935 2080 2060 Zu '6'; .,7 .62 1095 1.75 1.146 2.29 «00 .10 1015 l7¢3).{.

e everoce lenith of yrowing seeson is ebout 150 days betucen the
lest "dllir: “rost ~boub ey 10 end the first killing frost in the frl1,
e lest of Ueptoubor, or esrly in Octobere

Joricultarel L2 vtory ond Irsctices

Irrijation on the l.enck project was started about 1900 by the

) Indians, o~xd wrs dovoted nrimerily to the production of corn, slfelfe, snd

some smell greine 4 very erade method of irrizetion by meens of buckets
is s5ill procticed in She roviiesstern portion of the projeot during
.;

critical dro-zlt nex » Lo wnter is obtained from e nearby well, which
may be coasidered ss :

Hlecic Ureek is tic rrimer; source of irrigation weter. Leboratory
annlysis of o somple belen Curliy the time of the survey indicetes theb
the weler is selisfectory for irrigzetion purposes; however, the sanple wos
tolken of low sters and oddit?mmal vericdic semples should be submitted for
anlysice A weler sampls felan @vom s well on the east side of the wesh
abouts ene-fourth mile nersl of tre X hu~y was clessified as goode

Follawir: wre tbe letcershbory ennlysess
es Samples talen ls*e in the eftzrroon of Januery 20, 1939,
- TABLE 1l.
= Labe Desce Dete rem ToZeX 7re i i C; I1CGz Cl. 8O, Alkali Ccnf %X

Mo« Ko CoeTs Irrs  Dom.

Rate Rate
105 well 1/25/39 508 ol 11

15 19, LY 150 4L1.0 Good Good
106 Creek 1/25/39 622 75 2% 12216 60 200  27.5 Good

<2

co\n
LT

Z TeSe Total Selts

xx  Alkxali Coefficient: The quelity of weter fer irrigaetion reported as good, feir, poor,
etcs, is bpsed on the valuo of the "elkeli ncefficient™ desiznated as X", The slieli
coefficient is sn nrbitrery quentity intended for use in comparing water:s to be used for

, irrieetions It is defined as +the depth in inches of water which on eveporation would

i yield suffieient »lknli to render s four-foot depth of soil injurious to the most sensitive
] plents. For exmuple, if thc alkali coefficiert "{" is found to be 1, then 1 inches in
depth of thet water contains sufficient elizali to render the soil to whioch it is epplied
injurious to sensitive cropse. It should te cleerly understood that the alkali coeflicient
does not teke into nccount the method of irrizstion, the cheracter of the soil, or drainare.
Zegsourcess”" MThe Querlity of the Weters of Southeester» Nevede, Ireinnge Easin end ./eter
iesources." Iardman i‘iller, iniv. of Neveds, Exp. Ste., Bule. 136, pp. 19-20.
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Erosior

Sheet erosion - 3 not serious on the irrigated land, but
deposit:ion of out-wash from the non=-irrigated steeper slopes is
detrimental. Gully erosicn is active in the flood irrigated

field of the northern portion of the project anu head cuts threaten
parts of the agriocultural land., Wind erosion is not eritical.

Soils

he soil areas have been slassified according to their profile
oharacteristics and subdivided and according to topography, slope
and erosion. They have been also classified acocording to irrigation
adaptation into five groups: A, B, B=, C, and Dy In the discussion
which follows the sodls are considered primarialy from a standpoint
of lard ure and seccudarly from a standpoint of soll type.

All of the soils of this area &re calcareous throughout their
profile.

Groug A

only 43 acres of Demnehotso sandy clay loam (Nos 57=12) have
been classified as group A land, The top soil to a depth of 2l in~-
ches is light brown or reddish brown clay loam to sandy olay loam.
It is loose snd structureless and is underlain to a depth of about
60 inohes by a loose yellowish brown loemy send or sandy loam,
The substratum is a dakker brown, more compact sandy olay or light
clay. Lire ocours throughout the profile, Water penetration is
good and the water holding capacity is moderate. The presence of
a relativelyiimpervious subbtratum prevents excessive downward
movements of water, but is sufficlently porous to insure adequate
drainageo )

The soil is free of black alkali and ocontains less than G2
peroert of white alk.Lti,

The class A soils occupy the valley flhor adjacent to the oreek.
The surface is nearly level and does not exceed & slope of two per=
cont, Ococasional gullies ocour but they are of mbnor importance.
Sheet and wind erosion have been clsssed as slight,

Improvenent Program Feasible from a Soils Standpoint

Deep plowing, crop rotation and application of fertilizer are
recommended to improve and maintain quality and productivity of the
soils. Caution is urged in the application of watdr to insure apga=-
inst puddling and erosion as a result of over irrigation.

CV-6417-201
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The introdustion of treous and shrubs at oritioal points along |
the itream bank is recommended to prwent underoutting and lois of
Q agrioultural l~nd,

Group B,

About one third of the area oxr %/ aores Lhave bheen olassed as
group B soils, They are oharasterized by moderatoly heavy to light
textured topsoils, and friable, uwavy toxtured subsoils, iiater
penetration varies from slow to rapid bub the holding ocapecity is
v maderetely highe The black albmli oontent is slight or absent
and the white alkali content is less taan 0,5 per cent, The water
table is below six feet, The siope is less than five per ocent.
Snallow gullies cocur ooccasionally and sheet and wind erosion ranges
from slight to moderate,

e s ik

Four soil types of the M™mmshotso and one of the Hunt series are
represented in this group., rortions of the Dennehotso smmdy olay

loem, desoribea under Group A, have been inoluded beoause of restri-
cted subdrainage, !

Dennchoteo lo. ny sand (Ko, 5764) is one of the most extensive
types. It usually oonsists of a leose light reddish brown loaxy
sand to a depth of from 10 to 12 inches, The subsurthoe material
from 12" to 30" is loose, friable yollowish brown sand which some
N times has a slight grayish cast. The substratuz is usvally heavier
o dextured and darker colored then the layer aboves In & fow places
this layer is slightly stratified with fine sand and light oluy,

Q The proile is ocalcoareous throughout, This type was olassifled in

o the B= group because of its loose sandy profile whioch temds to be
"- 1L droughty, and is highly susceptible to wind erosiom,

Dennohotso sandy leam ‘No, 57~7) differs only in the surfece

S N ‘ texture from Dennehotso loamy sand. This tvpe is =lightly heavier
textured anu therefore better suited to agrioultural irrizstiom

than the loamy sand type. It is limited in eoxtent end oscurs at the

north end of the project and on the east side of Black Creek. This .

type has been olassified as B land beocause of a tendenoy toward B

droughness, Howover, with nroper application of irrigaticn weter,

it should prove as produstive as class A Land,

Dennshotso clay loam (No. 57=13) coours mostly in the northerm
part of the area. The surface to a depth of 10 to 12 inches is a

light reddish brown c)ey loam with & plagy struoture. Below 12"
to & depth of 56 to 40 inches ds a lighter textured more friable
sandy loam having e light redaish brown odlor, The substratun is
light yellowish brown sandy material mtwea with some gravel. The
entire profile is ocalcareous. This type has been olassed in the
B group because oi its present erosicn status and the topographio

position whioh renders it susceptible to detrimental outwash mat-
erial from uplands,.

R

P

it

&

Dennehotsc heavy cley (No. 57-1t# is & grayish brown or light
_} :3;?3 - . gray platy heavy oclay to medium light olsy extending %o a depth of

Ty E—— NNO001364




8 to 12 inches. The subsoil to a depth of 20 to 4O inches is
variable, but preduminantly hesvy asndy loam to clay loam with a
light reddish brown color. The substratum is usually more friable,
loose yollowish brown or light reddish brown heavy sandy loam to
light olay loam. In pieces this layer is loose yellow sand whioh
has & slight pirkish cast., Lime ocours throughout its profile.

It has been vlassed as B soil becaus® of a tendency of the sur-
face soil to puddle when wet and form large cracks when drys This
type was mapped west of Black Creek in the immediste vicinity of the
highway.

Hunt light clay (no. 60~16)ocours extensively im the irrigated
area west of Black Creek. It is simllar to the Dennshotse clay but
is heavier textured throughout the profile. '

The surface of Hunt light olay is a light brown, light grayish
brown, or light reddish brown light clay to sandy clay with & lame
inated structure to a depth of 10 to 1l inches, Bolow this depth
the soil material usually becomes more compact and lighter in color
to a depth of 2l to 36 inchos, The profile is limy, Often it is
difficult to penetrate this clay layer with am auger. Small bodies
of Dennehots® heavy clay occur within this soil type but have
not been delineated, The substratum tn & depth of 5L to 60 inches
ir light reddish brown and usually becomes more friable and sandy
domward, From 60 to 72 inches plus, ths soil material is a heavy
gandy loam and light brown or reddish brown in eolor.

Prevautions and Suggested Improvement Program

Where the slope is greater than 2 percent, Denmehctse clay
loam 1s subject to moderate sheet erosion and occaslonally to sope
frequent gullies. This is ecpecially true in areas subjJeot to exe
cessive runoff from adjacent uplands, Mechanical trectment wlll be
necessary to co.srect this condition end should be supplemented by
grazing control and revezetation wher) satisfuctdry results aan be
antioipated. v

The puddling and oracking tendency of the Demnehotso heavy clay
and the Hunt light clay can be eliminated to some ¢t mt by deep oule
tivation and application of organic matter, Water should be applied
in cmall quantities and the soil should not be oultivated when it is
wot,

It should be recognized that drainsge of these soils may be
necessary eventually, especially in the low areas. Adequate surface
water drainage will be necessary to prevent acoumilsation of surplus
irrigation and runoff water from accumilating in low areas,

Groug Ba=

This group is represented by 231 acres of Demnehotso loamy esand
which is highly susceptible to wind erosion,

CV-6417-201
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The profile of the Dennehotso said is yellewich brown to 1isht
reddish brow caloarecus ssnd or gravelly sand to a depth of at
least thirty-six inohes. It has proved mederately produstive im the
past becauss of its topographio position and relation to the water
tables Tt oocurs at the nerth end of the projest above the divere
sion dem, and will be subject to excessive flooding.

aup.,

Group C, represunted by 12 pyver »f Dennohotso sand, bsoamuse
of steop slopo and severe erosion ocan not be recommended for nore

mal farming, Ueohanical treatment and seeding to psrmanent girass
are rooomndod for this area,

Thh group. havimg & total area of 273 aeru. inoludon lands
not recommended for supjugation such as solils which can mot be

irrigated beocause of toppgraphic position (~d rough, broken land,
and river wagh,

Grazing ocontrol is recommended and should be supplemented by
artificial revegetation and mechanical tmeatment wherever ecenoms.
ionlly feasible. The mechanioal treatrent should be designe! te
proteot the sgricuitural lands from drcrimental floods and éi)ose
ition of silt arising on the D class lends,

Acadl

Joveral mmall white alkall spots were observed in the extreme
soutkwest part of the area, but analyses of soil smeples repremste
ing *“he cntire area indlcate that alkell is not a sericus problems

Four of the samples indicated a trace of black alkali in the upper
foot, lut theme are not serious at-presunte

. Bxoessive use of irrigation water should be avoided on the
heavier textured souls, especially the clay typss, to lnsure sgeinst
rateing the water table snd oconcentrating toxic guantities of alkaldl,

Preinage

Inadequate drainage is evident in some of the depronesed areas,
but at the presont tims, it is not of sufflielent izportence to aff-
ect lend use. It however should be recognized that excessive use

of water, inte. "1fied farming, or inmsdequate r.rface drainage may
ovoxrbually require subeoll drainage.

Fw. 1390

SRS A

NNOO01366



TABIE III
Analysis of Semples from Houcle Area
Finley & Adair January 2l, 1939
Fi_ald Depth Buxs  PoPoMe A % A frows Tox. Mappoed sk
o No. TSe NagC0z Sand Silt  Clay  Dispe. tures  Soil Type
T7* 8 1-1 0-12 10 0 85.0 12.7 2.3 25,2 L.S.
4668  8a1.2 12440 J02=- 0 76,0 11,0 13.0 ? S.L. o
h669 813 30«72  L02- 0 775 8,0 T S.L§
6715 S L1 0-12 13 0 8540 .0 8.0 20,3 L.S. J
h676 S l{."‘a 12"30 .02- 0 8’4..8 ,102 11.0 5 L.S. 57 *
h677 S Li=3 30e12 o02= 0 78.7 7.6 13,7 8.L.
4678 S 5.1 0-12 W12 0 82.0 L 133 9,9  L.S. o
1679  8-5-2 12-30 <02~ 0 86.3% 3 10.3 ? 8 oTel
L6BO 8 5-3 20«2 02~ 0 iy 18,0 17.6 Sele
L h681 8 54, L2-8l, 02« 0 922 3.0 L8 8
L693 8 9el O0-12 409 T 87, 23 100 21 8
* L6, S 9.2 12-36  ,02- 0 90,0 1.3 8.7 8
R 1695 3 93 3660 «02- 0 8640 L7 943 S
L‘.696 S 9"ﬂ 60"'72 o022~ 0 70.’.‘. 12.9 1607 S.L.
4S84 8 7.1 o0-12 .18 0 70,0 10,7 19.3 12,5 S.L,
1637 B 7.2 12-5) .02~ 0 83,0 6.2 10,8 LeSs
L4688 8 73 SL=T72 002 0 56.0 231 2046 SeCuLe
@ L,689 8 8«1 0-12 .13 0 26.0 301 L3.6 8.2 L.C.
; L690 5 82 12-20  L06 0 38,8 36.2 25,0 C.L.
L 1}691 8 8-3 20=60 02~ 0 66e7 10.3 23,0 SeCels
P L692 S 8« 60=72 .05 a 51,0 231 25. S.C.Le
" LTIT 815-1 0-12 Ll 0  63.0 13,3 257 11,2 8.C.L
5,718  815=2 12-2l;  L1l1 0 39,1 29,3 31,6 L.Ce
4719 815-3 2L=60 403 0 82,7 TeO 1043 L.8.
1670 S 2-1 0-12 O 0  L1.7 3043 2840 11,0 C.L.
' L671¢x 8 2-2 12-3£ .08 o} 50.7 24.3 25,0 S.C.L,
4682 S 6-1 0~12  ,18 0 19.7 15,6 (5.3 6.6 H.C.
1683 S 6~2 12-2l;, .07 o 55.7 3060 AU} S.Ls -
I68Y s 6-3 24«10  L08 0 5he7 1947 22.6 8.C.Ls
! h685 S 6-1!4. 1.‘,0-72 o02= 0 g&oa de0 2 8
1 672 S 3el 0-12 420 0 1 39.0 L6.9 10y L.C.
: LET, 8 3~2 1254 09 0 58.0 19J; 22.6 SeCeole
4674 8 3=3 sh=T2 .08 0  T6sh Tb 1640 SeLo
* 1/8 Mile South of Diversion Gate,
*& Stopped by gravel at 3'. Indicatione of sand underlying 6" stratum of gravel.
\ ¥k T.S. - TOta.l Sﬂl‘ts.
s##% Disp. = Dispersion
a s#x+%8g0 map legend for 3oil type names,
| Fw.___ 1391
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HOUCK prgmy, (Continueq) | | L
AN 4 % Tems Mapped
ard  S41¢ Clay Disp, tu.es Soil Tepe

011 T 58.7 1105 50.0 u‘.os SOCOL. 60.16
012 0 35.7 18.7 l‘.506 . . Loct )

008 0 65.0 1207 &03 ’ SocoLo

06 0 66y 1,3 19,3 . 8.,

10 T 60,7 17.7 21,6 9.9 S.Co 1, 60,16
02~ 0 72.0 9.0 19,0 . Sela

ol 0 40,0 25,7 343 .- L.,

.lb. 0 63"4, 1103 2593 . » SOCOIIl

oll T 384, 23.3 3843 9.5 ‘L.C, 60,16
+08 0 31.1 43,3 25,6 Cel,

o13 0 371 3043 32.3 L.c,

«08 0 5hd; 26,3 19,3 S,L,

16 0 30,0 29,0 Lo y,0 L.C, 60,16
012 0 26.1 31.9 1]200 ’ LoCo

. 0 3L.1 3.3 31,6 Sel,

.IE 0 73.7 13.0 13,3 S.L,

o12 0 304 32,2 373 13.6 L.C, - 60,13
010 . 0 1.{.0.8 %06 31&.6 ’ LQCQ

002" 0 73.0 8.&. 1806 SoIn

58.1 &03 19.6 ' SOL‘ . o "'-"1
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, TABLE 1V '
Aoreage of Soil Types in Agricultural:
Soil Groups o L

CV-6417-201 NN001369



