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Mr. Roger Anderson

0il Conservation Division
2040 S. Pacheco

Santa Fe, NM 87505

Dear Mr. Anderson:

As you are aware, Navajo Refining Company is in the process of cleaning up a crude
oil leak from our gathering system in Section 29, Township 18S, Range 28E (Figure 1
& Figure 2). This leak is on the edge of an area that may occasionally collect excess
rain water from a very small part of the surrounding land.

It is our opinion that the area in question does not warrant the protection afforded the
“waters of the State” as defined in the Standards for Interstate and Intrastate
Streams, effective January 23, 1995, because the contour of the surrounding land is
very close to being flat with a slope of less than 50’ per mile in all directions of the site
(Figure 1 & Figure 3); The shallowness of the area in question also contributes to a
high evaporation rate at the site. Any water that may occasionally accumulate would
be very transitory and appears to do little more than supply ample moisture to the
native grass and mesquite growing in the area. We understand that mesquites will not
grow in standing water, therefore, the stand of mesquites in the area in question
indicates the absence of standing water on a sustained basis.

Please rest assured that Navajo Refining Company is aware of the need to protect our
surface and groundwater and accepts that responsibility. However, we feel that this
end may be accomplished without deeming this area as a “water of the State” and
allowing clean up of this site under the “Guidelines for Remediation of Leaks, Spills
and Releases” New Mexico Oil Conservation Division - August 13, 1993 using the
5,000 ppm THP level for the soil cleanup. The nearest depth to groundwater is in
excess of 100’ from the bottom of the excavation. This fact is verified by the driller’s
log attached as Exhibit A. Also any water that may accumulate in this area is more
likely to evaporate rather than travel to groundwater due to the low permeability of the
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soil (Exhibit B). The distance to the nearest water source on record with the New
Mexico State Engineer’s Office is excess of one (1) mile from the site. In Addition,
the distance to the nearest perennial or intermittent stream or lake body of water is in
excess of one (1) mile for the site according to the USGS Artesia, Quadrangle New
Mexico 1:100,000 Scale Series 1978 topographic map.

Assuming your concurrence with our assessment, we will proceed and file a work plan
which will adequately protect any waters, surface or ground, that may be in the area.

Thank you for your consideration in this matter. If I may be of further service, please
contact me.

Sincerely,

DruttMe

Darrell Moore
Environmental Manager for
Water and Waste
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Figure 1 - Location of Artesia Station
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Site Map
Artesia Station #2

Safety & Environmental Solutions, Inc.




* X to D 36’ Rise

.8% Grade

Navajo Refining Company
Figure 3

Area Slope Map
Artesia Station #2

Safety & Environmental Solutions, Inc.
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BORING LOG o

ATKINS ENGINEERING ASSOCIATES, INC
2904 West Second Street, Roswoell, New Moxlco 88202-3166

PROJECT NAME: Navajo Refining - Safety Environmental Solutions, Inc.

PAGE 1 OF 4

DATE:

5-29-97

DRILL START:

9:55 AM.
DRILL 8TOP:

1:00 PM.

SITE LOCATION: 16 Miles East of Artosia

BORING LOCATION: Artesia Statlon Discharge

STRATUM  DESCRIPTION

Job #97202 5 Miles South of Hwy
™ NUMBER: AUGER TYPE: CASING ELEVATION:
2 Hollow Stom N/A

DRILLED BY: LOGGED BY:
£ ] B = & 0 o .0 R}
a 5 |o é 2 8 & g L 3
8 I ; & ATKINS Mort Bates 2 8 g o}
ENGINEERING ‘ s <
ASSOCIATES, INC. S g ﬁ ﬁ

Slity Sandy Clay, Brown, has boon escavated

off. Started drilling at 2 ft.

Caliche w/Clay, Light Tan, Firm, Dry

Clayey Sand w/Caiiche Gravel, Tan Firm, Damp
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BORING LOG

ATKINS ENGINEERING ASSOCIATES, INC

2504 Wost Socond Stroot, Roswell, New Mexico 88202-3150

PROJECT NAME: Navajo Refining - Salety Environmental Solutions, Ine.
Job #97202

PAGE 2 OF 4

DATE:

5-29-87

DRILL START:

9:55 AM.
DRILL STOP:

100 P\

SITE LOCATION: 15 Miles East of Artosla

BORING LOCATION: Artosia Station Discharge
5 Miles South of Hwy

g

LT

éHIHTHHJ

TH NUMBER: AUGER TYPE: CASING ELEVATION:
2 Hollow Stem N/A
DRILLED BY: LOGGED BY:
5 = e = © o (o X'] .0
& % |z |8 g 2 ®| e | &
8 i ; ATKINS Mort Batos g g2 g T o
& | ENGINEERING & s 2 <z
ASSOCIATES, INC. § a ﬁ g
STRATUM  DESCRIPTION
—— Clayoy Sand w/Caliche Gravel, Firm, Damp
to Dry
65—
40—
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BORING LOG P

ATKINS ENGINEERING ASSOCIATES, INC
2004 Weost Second Street, Roswell, Now Mexico 88202-31566

PROJECT NAME: Navajo Refining - Safety Environmental Solutions, Inc.

PAGE 3 OF 4

DATE:

5-29-97

DRILL START:

9:55 AM.
DRILL STOP:

1:00 P

SITE LOCATION: 15 Miles East of Artosia

BORING LOCATION: Artesia Station Discharge

STRATUM  DESCRIPTION

Job #97202 § Milos South of Hwy
TH NUMBER: AUGER TYPE: CASING ELEVATION:
2 Hollow Stom N/A

DRILLED BY: LOGGED BY:
= e = € o o Xl K}
g 3g|d 2 g5l § |8 | ¢
8 w ; ATKINS Mort Batos g 8 g ] S
@ | ENGINEERING & 2 g
ASSOCIATES, INC. § g g ﬁ

| Clayoy Sand w/Caliche Gravel, Tan, Firm,

Dry to Damp

Sandy Clay w/Sandstone, Red, Firm, Dry

JIIIIIHHTIIIIIIIIIITIIIIITIIII




ATKINS ENGINEERING ASSOCIATES, INC

BORING LOG @

2904 Wost Second Street, Roswell, New Mexico 88202-3156

PROJECT NAME: Navajo Refining - Safety Environmental Solutions, Inc.

PAGE 4 OF 4 DATE: DRILL START:

. 9:55 AM.
Py DRILL STOP:
5-29-97 100 P

SITE LOCATION: 15 Miles East of Artesla

BORING LOCATION: Artesia Station Discharge

Job #97202 § Miles South of Hwy
TH NUMBER: AUGER TYPE: CASING ELEVATION:
2 Hollow Stom 3609.44
e = |u DRILLED BY: LOGGED BY: = ¢ g o _m m
s 8 £ 2 8 §| § 2, e
8 L |2 £ ATKINS Mort Batos g 2 g @ @
ENGINEERING B b= § E
]
ASSOCIATES, INC. B 8 2 q q
STRATUM DESCRIPTION

Sandy Clay w/Sandstone, Red, Firm, Dry

Sandy Clay w/Sandstone, Red, Firm, Damp

Sandy Clay w/Gravel, Red, Hard, Damp

IIIIllTIlIlJIIIIIIIIIll

L]

TD =120t

Sandy Clay w/Sandstone, Red, Firm, Damp

Placed a 6 ft. bentonite plug at bottom of
test holo, backfilled with cuttings to 4 fi.
bolow land surface. Placed a 4 ft. grout
plug to land surface.




Exhibit B
Soil Permeability Data
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~
cormit solls ar y H BELH . . - N R IR \ . g wl fine and  medivm roots; common
I\.enmrtl_ «oils are used for native pusture and w;ldhfe Typical profile of Kimbrough loam, 60 feet south and and Shaliow nge site Stegrall ‘soil is in dryland eapa- 1;:;:: "3"‘“‘!::;““ v e M few soft con ations;
habitat. ?\",\’ e _p}'m\uctl\'e if there 1s enough moisture. 10 Teet west of the quarter corner between sections 13 pility uniz Vst ad Clayey yange site) cpendy culenrents; mildly  alkalines abrupt .
Re\jegetqu;m‘ s diftieult once the plant cover is lost, be- and 24, In sec. 24,1, 16 S,R.31 E. Kimbrough-Stegall loams,0t03percent slopes (KTh.— Yttt PY o sy /%) silt loam
cause rainfall s .‘“.‘“"i’e“d“me' Surface water 18 lacking. 110 1o % fuches, dark grayishbrown (30YE 4/2) dg The Jantwough coil of this complex Jus the profile AC— 1.'«‘»‘\‘\:1;1‘5::::"r‘egt\!xﬁ hrowt YR BE) ek, ey
These _soﬁ.- are fhﬂwult, 1o cross by ordinary means. very dnrk grayish brown (10YR 3/2) o desﬂ.ibed ax 1y pieal of the sevies. mebrough Joam makes ;:‘l";u”‘_ O preaking to olst Veoarse, sub-
T}'pl(‘ﬂl !n‘_nhh: (‘f, Kermit fine sand, near the center ;\\;-:’\l.“i::u:‘x‘u:“t‘t\;;tl;‘n‘('t\\\‘rle‘et;\) :n(?;‘ﬂ%,n;g'h up about 0 to 80 pm'Cel\t of the acreages an Stegtt anguine Plocky s ightly hard when dry, friable
of sec. 1. T. 21 ™ R. 29 E. Stightly ‘pihet‘ié \\"h:zrf wet; :or;calcnge Joan, 15 to 3h percent. Small playas, of sinkholes, dot when moist Ttieky aud plastic \vbenﬁ wet; dm%x:‘sé
p . . ! g - Ink g Mt .S 2 ant
A1—0 o T inches, vellowish-red (5YR 5/6) fine sand, red- abrupt, smooth boundars. the area. In okt places there are & out two sinkholes 1 Xnu‘ 'f"“'“‘:‘, ‘\‘l)l‘:lnzml:irt’: 3 x::l n(xé ;‘ﬁ'z arl:s nd ot
Wi brown (YR 4/4) when moist; single grain; 4123 1o 7 inches, dark-brown (1.5IR 4/3) loam, dark each sectint. tueluded mappmg were areas of moder- ;‘:".‘un:-:-(;‘u);z' few liluesﬁ»\u: pelibles strongly cal-
mmes ‘wlu-n A e nonsticks S e et l‘.;mwn {7.5"‘1‘ 3/;21) \‘:'hen mot'tst; v I?Ie‘?immh ately deep toans and decp silty clay Joams and areas 3 (‘-:rvu\hl' ﬁailmv alkaline; gﬁuhml bo’undar\'. )
ponenleaTeous; pearral; clear, smooth poundary. e, gubanguiar Nocky structure; very hard when - e The ] S < than 10 HECOW e, S hrow “vR 5 silt loam
C—7 1o G juches. yellowish-red (3SR 5/0) fine sand, red- ey, frintle when moist, oticky and shightly plastic Simona '“f”‘?‘ “.““ iuclnded soils make up 1ess C1—20 o ‘1‘-' 11:;«\\;:.“ r((’gilizh‘! y;(;\\‘:}he(‘;r}nl";is‘:{‘i&_e:; oy
dish brown (9YR 4/4) when moistt single grain; when wet; stightly caleareous; mildly alkaline: Perce“t’ ol the aereage, . . " 1 r»w; = ‘m l\uc\:’ structure ; hard when dry friable
loose when dry and \woist, nonsticky when wet; abrupt, smooth Loundary. .~ The l\unhrgu;:h soil occupies the higher part of the N'll.:'llnul‘ll::i‘;(l e and atie when dex, L nany
nopeatenreous ; neutral. Cleg—1 10 _ﬂ'invhes, Lrown (‘4’.5_1'11 5/3) loam, dark brown fandscape. It s less pmduch\‘e than the Stegnn s'oxl. }"m‘v :md i Iires: few vers fne roats; écroxng}
e A1 horizen ranges from 1 50 g inches in thickpess. {,,‘,,(':‘\‘“ ,,:;',/.3‘).,“‘,2'.” “sn’?,’,‘,’:f“ oord i, Soe di‘z"”;‘ﬁ‘;ﬁ; The Stegnll soil ocours in swales and depressions. 1 i oo s iy alkaling s T rapt, wavy boundars.
Its‘ eoler t;m[::\‘s fr;m\ TOYR to SYR in hue. from 5 to 6 in when OISt Aightly s'ticki and slightly plastic when  § has a surface laver of brown to dark-brown loam about 11027 ter 65 Inches +. reddiﬁil-brn\;'n (5YR 5/4) loam,
} fo:luez‘-,a:?: m:-;‘::nﬂmut% (f» eg:\ i:\h:;:il?}?{)efsheltg cl(!)(l)‘\;;ﬂ:: q{i":lgtgz wob: strougly calcareous; mildly alkaline; abrupt, B 5 inches thick. ‘lhi '.‘anbsml is ({})Out 23lmc]1\es thlcix.d’l;hee {:::xr‘.l‘m:"‘:::-‘:\\‘x‘:ry( .%rl}m:é )\\-l:‘;::ennxﬁilgt‘ftxti:‘k’;ss‘a:d
< . o SR 2 SHE smooth boundary. . er part % Jurk-bhrown to brown € ay oam, 8l L N M . T
Jighter thun that of the surface larer- o e R . . upper 1 ; I ? s atfe when wets about & percent gravel; strongly
Rermit soils are associated with Berino soils. C2cam—9 fnchos, Whith fractared, platy, indurated catiche. * Jower part reddish-brown sandy cla(}{’ 110=‘gm ﬂ\i;f/ 13‘5 ‘("":;‘m'“::‘:‘ " ahdly a\k:\\ine‘l g
H 5 The combined thick 2 i 1 . ealed avbonate. The w erlying calich® s ) .
Kermit-Berino fine sands, 0 to 3 percent slopes (KM}.— rﬂng‘es ?,::'f":;‘;., ;5“,1;&%?& "’;h:hcedo‘&r%n:g“e% fi%& i\(());'\lz{og‘s) . “m?c“etd ‘:} ‘ ‘l.h‘““? Cll}bg“ “ (:e b y¥ie The thictness o the Al horizon ranges from 3 to 6 inches-
The Kermit and Berino soils of this complex have the 75YR in hue, from 4 to 5 tn value, and from 2 to 3in K . jis fracture platy, and MAWREES 3¢ fooding Tt is The color Fnkex, (00 YR to THLR nue, from 5 0 6 11
Y seribed @ 1 1 iv i 3 . G i .  The Stegad soil 18 subject to 1)‘“"0(110 oodmg., Talge, and from 4 {0 G in chroma. The texture fnciudes very
profile described as typical of their respective series. o oma, The Uen horizon does ot occur in all profiles. i s " : . ; e seriously : e e sitt loam. The Faickness of the
Kermit fine sand makes up about 40 to 60 pex‘cent of the ilt ;s present, b much as b I ehick. Tt £000% ] x 3\5‘]1)' e(l;'d]“d " \“ii“]m‘ i :hef\ (elge'mt\l)‘ie (?)\ E“ll lssseel,éies is f;xg \?;“:l}nuh::::;« ;ml‘l:-::md‘r k;l' 20 inches. 1n places the color
i jghter in value @ 3 .  Reestablishmen of desirable ior? e REs = C
acrenge, and Jiermo fine sand, 30 to 40 percent. Included e izon, The d((.,,t';‘ﬂ t‘;‘;‘;g@&i@‘“;’;‘;‘;ﬁﬁ““h,‘;‘,‘;‘,?a;fdttiﬁliﬁle -'d?zl)‘let?t 3 ‘((:‘\.L‘: )fc“\‘)el»lhn-es are high an 1-al1)nfall is w higher tn vwiue aud  rowa than that of fhe A1 horizon.
in mapping were aveas of Active dme land and Dune tanges from 2 to 15 inches Yocge fragments of indurated 3 diffiows Tttt = The texinme ruuges From tery fine squdy loam o silt loam.
hmd The;:e areas nmake up less than 20 sercent of the caliche occur in some proﬁ\.e': “ndel"end"m"' . . 31t The calar of the ¢ horizop ranges from HYR to 25YR in
rae. ares = v an 201 Kimbrough soils are Fesociated with Stegall and Dotter . This complex 18 used for mative pasture and wildlife e, from B e 7 in valne o from 3 to & in Chromd. The
NI : . . soils. ) " habitat. The nkholes &il up with water after heavy texture Tapges from «ilt loam to leam and silty clay loant
All of the nereage 18 used for pafive pasture and wild- . . * rains and are n sonree of stock water for brief periods. This horizen woutuins thin stratd of fine sandy loam and
life habitat. The soils are productive if there is enough Klmbrough lgam, 0to3 percent slopes (KQ)-’TI“S = (K’n b celt il is in dr Qand capability anit V1Ts-1 sandy clay o prixed with coarse fragments of caliche,
moisture. They are highly susceptible o wind erosion, soil has the profile described as typical of the Kimbrough o d‘ 1§lr “‘\“r-w e sites Q%e:r-\“ s(()il(is S aryland cape- sandstone, Hwestont s\lal‘e.ustmd iquwtlgense.u Inahs(t‘)‘x::eﬁru'o‘_tlltl:;:i
and good management. is needed to maintain | cover of Series Tt occurs on \“)\(ll’lds in the northeastern part © ) tbilih: “‘:"‘“\'lf—-}h-\}\.(l lio;tm;.lsm Pange ite) i;az‘z Zd:- i,tlll’!:::'t roughout and ma P pe
vegetation. (Drvland ca subility unit 1ITe-3; Kermit the Ared. Tneluded in mapping were arens of Stegall ¢ ’ = Largo sclls nre associated with Ston¥ land.
coil is in Samd ITills rang ito; Deri disin D clay loam, 0 to 1 percent slopes, and small playas. The : L
Sl ds n N “'(t ) ills range sie; erino soil 15 1 eeP  jpcluded soils ke up less tl’vm 15 percfnt' of the Largo Series Largo loam. 110 % percent slopes (LA).—lens soil has
and range sité s ¢ i e - i

the profile deseribed as typt al of the series It occurs

acreage. . . : i )

" Peormeability is moderate, and the water-holding capac The Largo sevies consists of deep, "‘idd‘i“."ro‘l‘l“’ cal- onu Jand alluvial fans 11 the eastern part of the Avea.
i i e T aLelr ApatT ¢ . . dlop i 9 - 1 alluvium LAt s e were ared S s 5 oy
Kunbrough Series ity is very Jow. Runofl 15 slow. ® careouns, gently stoping soils that deve oped U Tncluded in mapping were areas of Largo silt Joam, over

derived from upland sedimentary material. These soils  fow, 0 to 1 pereent. slopes, and areas of Pajarito soils.
occur on alluvind faus. They are scattered throughout the The included areas wake up less than 15 percent of the
eastern part of {he Ared. R ) acreage.

Soils of the Taugd series typically are reddish browh This sotl i% shightly eroded. It s subject to water ero-
to a depth of more than 60 inches. The uppermost part s sion if the vegetaive cover is depleted, and good manage-
Yoam about nches thick, the m¥ le part 15 silt loam ment 1S needed, In most of the drainageways, a large
to a depth of ahout 47 inches, and the lower part 18 Joam. V-shaped gully oeeurs midway in the channel.

These soils have been shightly eroded by water. Deep This soil is wsed for pative pasture and wildlife habi-
v-shaped gullies ure common 1 _the dran}age\\—ays.’l’eg‘- tat. Tt is fertile, and there are ne root restrictions. (Dry-
meability is moderate, and the water- holding capagﬂ%’ 15 1and capability anit VIe-1; Loamy range site
high. Runoftf is medium. The organic-matter content 18 ‘0T, Largo silt loam, overflow,0tol percent slopes LGL—

and fertility 18 moderate. Rainfall amounts to 10 to 14 Lals g
inches annuaity, and the mean annual temperature 13 This soil occurs of, xttom lands throughout the centra

_ This soil is fertile, but it is droughty and its usefulness
¢ is limited by shallowness over caliche, Tt is use or
coliored, well-dramed, noncalcareous to weakly caleareous native pasture. (Drylzmd capability unit VIIs-1; Shal-
soils that are shallow or very shallow over fractured, low range site) ’

platy, indurated caliche. These soils occur onl the High Kimbrough-Stegaﬂ com
Plains, in the portheastern part of the survey Aren. They  (KS)—The

are 1"9““'1‘" level o gently sloping. have the profile described as typieal of their respective
Soils of the 1\‘"‘1_’"0“@1 series typically have & surface  series. Kimbrough loam makes up 75 to 85 percent 0 the
}_a_\;er of dark grayish-brown to dark-brown loam about acreage, and Stegall clay loam, 15 to 25 percent- Small
7 inches thick. The next layer, about 2 inches thick, con-  playas, or sinkholes, dot the area. In most places there
sists of hrown loam enriched with caleium carbenate. —are about two sinkholes in each section. Included in map-
Fractured, piaty, indurated caliche begins at 2 depth  ping were areas of moderately deep loams and deep clay

The Kimbrough series consists of moderately dark

; plex, 0 to 3 percent slopes
Kimbrough and Stegall soils of this complex

below about 9 inches. Joams in swales and sinkholes. The included areas make Tto 64° F. The Trost-free seasont 19 200 to 217 days. Blevt- {),a.l't.d tvll‘e ‘.\.n-:\, .{hets%rf'“cg layte{‘ c}?ng%slts o ;t“ 113175«1;
These soils are uneroded or only slightly eroded. Per-  up Jess than 15 percent of the acreage. ions range from 5,000 to 4,200 feet. R }10)\111 S‘.: - uﬁn: ! .)0“1 . ﬂn\(f\es ;;c tiy ,wi;()n?“che) 1;
meability is moderate; and the water-holding capacity is  The Kimbrough soil occupies_the higher part of the Largo soils ave used for native PICHT and wildlife 2 Tm}ﬁ e(i\ redd -l“l“- o }lto 1 an d‘\"lt ¢ clay 1(5),“11
very low. Runefl is slow. The organic-matter content is landscape- It is less productive than the Stegall soil. < babitat. The vegetation consists_of ka grami, blue sItmltl le 1 Jode e .O.‘\m f‘“} S(: }1 :\y;\) 1 { 5
moderate. Rainfall amounts to 10 to 16 inches annually, The Stegall soil occwrs in swales and depx%ssions. It s ;- Erama, cide-oats  grami, tobosa, vine-mesquite, an neluded i wEPPIN were .-\_\e.\s of Largd oam, 1 10

h = ereosotebusin percent slopes, and of Pajarito soils. The included areas

and the mean annual temperature is 60° to 6+° F. The subject to periodic flooding and is easily eroded by water

frost-free season I8 195 to 210 days. Flevations range 3f the vegetative cover is seriously depleted. Reestablish- Typical profile of Targo loum, 1,730 feet north and 78 make up less than 15 percent of the nerenge.

99, T. 16 5. R. 28 E. This soil % «ubject 1o wafer erosion if the vegetative

from 4,200 to 4,500 feet. ment of Jesirable forage species 18 ificult, because feet west, of (he SE- corner of sec. cover 15 de Jeted Prermeability is moderately slow below
Kimbrough soils are fertile. They are used for native temperatures are high and rainfall is wndependable. Al—0 to 4 inches, sedaishhroxn (SYR 5/ 3) loam, dark ¥ l\ or e
) i reddish  hrown (YR 3/3) when noist; weak. the sartace ayer.

pasture and wildlife habitat., The vegetation 1s mainly This complex 18 nsed for native pasture and wildlife
black grama, blue vana, side-oats arama, tobosa, broom habitat. The sinkhotes fill up with water after heavy
anakeweed, and mesquite. Oilfields have heen oxtensively  Tains and are a source of stock water for brief periods-
developed 1 these sreas. (Kim\)rough soil is in dryland capability anit VIIs-1

raedium, Pty strocture in the uxgsermost‘ 1 it;ch This soil ¥ ased for native pasture and vwildlife habi-
grading 0 ek medium and fine, SANCRE g oo faptile, and {here are no root Testrictions. Dry-
|-hwky": goft when qary. friable when moist. alightly tat. It1s f‘. e e i 1: 11 't( A
iicky and siEbily yiastic when Wet: many fine and capahility wnit Vie-1: Bottomland range site)
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TaBLe 5.—Engineering snterpretutions—Continued )
- -
e Suitability as a source of— Hydro-
Snil series and #p-al fiekis Highway location Dikes and levees Farm ponds and Irrigation Leveling and benching Foundations for Pipelines logic
map symbols ] for sentic tanks Fmbankments low buildings ¢ group B
Topsoil Road fill and tie ~yatems {
! IR -
Gypswm land:  GA, Poor: little or no | Poor: Severc: crevieod Gy psiferous Not applicable_ _____ Not applienble. _______ Not applicable. .-~ Not applicable___..__. Puoor shear strength Special treatment c
3C, GR, Gs. soil. gypsiferous material that may material; little : i) hearing needed for gypsum
(For Cottonwood material. allow pollution of or no soil. vapaeity. salts; varying
part of QC and water supply. harduess of
Gs, see Cotton- 1 gypsiferous rocks.
wood sevies; for
Reeves part of GR, 4
see Reeves series.) :
Harkev: Ha, Hk_.__._ Fair to good if Poor to fair__.___. Slight to moderate: Features favorable.._| Features favorable__ Festures fuvorable- _ ___| If cultivated, the If cultivated, the Fair henving capacity Features favorable_____ B
fertilized. moderate: sandy loam type is sandy loam type is nhdd whear
permesbility. susceptible to wind susceptible to wind strength.
erosion. erosion.
Karro: KA, KL, Kr, Fair in upper- Fairo ... Slight to moderate: | Features favorable.__| Features favorable___| ~1 Festutrex fuvorable_.__. Susceptible to Features favorable_..__ Musdernte bearing Special treatment B
Ku, Kv. most 10 inches - moderats: crusting; high lime enpueity. needed for gypsum
if fertilized. permeability. content. - salts generally
below a depth of 3
feet.
T
Kermit: KM_________ Poor: drifting ! Good if soil binder | Slight: drifting Loose sand hinders Not applicable. .____ Not applieableo ... Not applicable. . _.____ Not applicable__._____ Gooed suitability if Subject to blowouts....| A
(For Berino part of sand. I is added. sand. hauling; drifting t roil is confined.
KM, sce Berino ' sand; embank-
series.) ! ments highly
l erodible when i
exposed.
Kimbrongh: KO, KS, | Fair in uppermost | Poor: surface is Severe: fractured Hard caliche at a Ilard caliche at a Not applicable_ ..o _-_ Not applicable.__..__. Not applicable__._____ Good snitability; hard | Hard caliche at a D
T. 9 inches. good, but hard caliche at a depth depth of 9 inches. depth of 9 inches. enliche ot a depth depth of 9 inches.
or Stegall part of : caliche occurs below 9 inches; of 8 inches.
KS and KT, see I below a depth danger of pollu-
Stegall series) of 9 inches. tion.
Poor to fair: Poor.. ... Severe: the over- Overflow phase is TUnstable; level grade Tnstable; good for Susceptible to water Overflow phase is sus- | Fuur to poor bearing Features favorable._.._ C
moderately slow flow phase is sub- subject to periodic necessary. ? core material erosion. ceptible to periodic enpneity and shear
intake rate; ject to flooding: flooding; exposed : flooding. ntremgih; low to
crodible. moderate perme- embankments are higgh ~hrink-swell
ability. highly erodible. 4 ; ov
phase is suseeptible
Lo periodic flooding.
Likes: LS. cecocoans Poor: sandy_.__. Very good.__._.._ Slight: gently Loose sand hinders TUnstable; sandy Not applicable. <o ocoo . Rapid intake rate; Susceptible to wind Good suitability if Features favorable__.__ A
sloping. hauling; embank- material; level sprinkler system erosion. confined.
ments are highly grade and soil needed; susceptible
erodible. binder are ncees- to wind erosion.
sary.
Limestone rock land: Poor: rock ourt- Unsuitable.____... Not applicable_ .o __ Limestone bedrock Not applicable. _..__ Not applieable. ... ... Not applicable. . ..o.-. Not applicable________ Conel suitability; Limestone bedrock D
LT. crops. at or near the bIn~ting reguired at or near the sur-
surface; slopes for exenvations. face; steep.
are more than 25
pereent, .
Aobeetic: MO._o..... Poor: crodible.._| Fair_____________ Slight: gently Exposed embank- TUnstable; subject to Moderately pervious; Rapid intake rate; Not applicable_._..__. Features favorable .. Features favorable.____ B
sloping. ments are highly piping; level grade suseeptible to sprinkler system
' crodible. and protective piping. needed; susceptible
| soil binder are to wind erosion. i
‘ neecessary. :
Pajarito: " PA, PD.____ Poor: sandy..... Good to a depth Slight:  moderately ! Loose sand hinders Unstable; sandy Not applicable_.______ Rapid intake rate; Very sandy; suscepti- k Guood =uitability if Featurcs favorable._.__ A
(For Dnne land part of 3 fect: fair rapid perie- + hauling; drifting material: level sprinkler system ble to soil blowing. eonfined,
of PD, sec Dune below 3 feet. ability. ¢ sand; exposed em- grade and protee- nceded; dune topog- !
L) bhankments are tive soil binder are raphy; susceptible :
i i . highly crodible. neeessary. to wind crosion.
See footnote at end of table.




SOIL SURVEY

TaBLE 4.—Lstimated properties

[Properties are not estimated for Dune amdd, Limestone rock land, Rock land, Stony and Rough

Soil series and map symbols

Depth to bedroek,
hard ealiche,
or gypsum

Depth
from
surface

Active dune land: AD._________.__.__.
Anthony: AE, Aa, Ah____ .. ________
Arun:  AH, AK, Ane

{For tHarkey part of AH and Ak, sec
Harkey series.)

Atokar Ao, At

Derinn:
For
Series

A

arito part of BP, see Pajarito
i the Dune land part of BD

i ton vuriable for reliable evalua-

tion.)

Dippua_

Cacigue:

Cottonwond:  CR_ - oo

(For Reeves part of CR, sce Reeves
Fernes)

Vv DB ..
(For I‘i;n:u part of DOP, sec Pima
Selies,
I‘It'mr:‘ [ O 2 S =
(For Lengan part of ER, see Re
series)

li‘\'p.\'u‘m kind: GA, GC, GR, Gs_eeeeo__
tFor Unttunwood part of GC and Gs,
see Coltonwood series; for Recves

part of (IR, sce Reeves series.)
Markey:

Ha, Mk e

Karro:

WA, KL, Ky, Ku, Ky

Wermit: ,KM_”‘ _______________________
(For Werinu part of KM, see Berino
gerivs.)

Nanibrough: KO, KS, KT o oo oo
(For Xtegalt 1 S and KT, sec

ul part of LN is too
F reliable evaluation.)

Lihesns LS

i

)

!

Inches
More than 60.
Alore than 60.

More than 60.

20 to 36.

|
AMore than 60.

Alore than BO.

12 to 36.

Soft to hard gyp-
s below a
depth of 8
inches.

More than 60.

1to18.

Soft or hard gvp-
sum at a depth
of 0 to 10
inches.

More than 60.

Alore than 60.

More than 60.

2 to 15.

More than 60.

More than 60.
More than 60.

Inches

0-60
0-60

0-15

15-60 '

0-6
6

0-19
19

O—»T'

0-20

24-60 .

0-60 '

0-9
9

0-65

0-60

0-60

Classification
USHA texture Unified AASHO
!
Fimesamdo oo ________ g A-3
Stratified sandy loam and SM A-1or A-2
foamy sand.
Sty elay Yoame oo ____ CL A-G
Sy elayo o cu A-7
Ty L. _. E AL A1
Levitn and light elay loam______: CL A-6
Hard, Tenetured euliche.
Laomy fine sand and fine sand__; SM I A-2
Sandy elay loamo oo ____ » 8C | A6
!
i
ity elay loam and elay lomn__.l CL A-6
Wenkty cemented ealiche. i
Lonmy = -\ A-2
v IS¢ A-6
Indnraed, fractured caliche. |
Loam ML-CL | a4
Giypsim. i .
| |
; ;
Gravelly Toam, oo oo ... . GM l A-1 or A-2
Very gravelly loam. .o . - GP DAL
Stony oL o ooLooo L SM-ML | A4
Limestone bedrock. i
!
Gypsiferons earthe oo oo ;ML A4
Gypsunm. l i
'i
Very fine sandy loam, loam, ML } A
and silt loam.
Taomme, oo ML-CL A-d
Clay loam CL A-6
Fine ittt oo oo meem oo SP-8M A-3
o . ML A-4
. Caliche.
' !
Stratified loam and silt loam_._.[ ML-CL f A-4
|
Loamy finesand__ ... i SM A-1
Fine sandy loam oo .. .. IR 5. ¢ I A-4

comaen)

ST 5

W e

R ERRD

and churacteristics

EDDY AREA, NEW MEXICO

breken land, and Stony land, because the soil material is too variable for relinble evaluation]

I'ereentage passing sieve— f Fleetrieal
P . | Permea- Available conductivity Corrosivity Shrink-swell
i i bilivy water Reaction tlie X 19 (Untreated potential
. Nood No. 10 No. 200 capacity | Muho fom. at 25° C. steel pipe)
, 3.7 mmn) 1 (2.0 mm.) | (0.074 mm.) |
o o
. Inches per inch 1
H Inches per hour il |
; 100 100 0-5 10. 0. 06-0. 08 i 0-1.0 | Low.__...._._.. Low.
: 100 100 15-23 2.5-5.0 0.10-0.12 | 7.4-7.» 0-1.0 | Low.__._.__.._. Low.
!
i
o 100 90-95 1 0.05-0.20{ 0.18-0.20} 7 9-8 4 4.0-8.0 | High_______.___ Moderate.
| 100 100 90-95 | 0.05-0.20} 0.15-0.17 | 7.9-%.4 8. 0-12.0 ) High.o__..____. High.
; 100 100 60-75 0.8-2.5 0. 16-0. 18 7.4-7.8 0-2,0 Moderate__....__ Low to moderate.
| 100 100 70-80 0.8-2.5 0.17-0.19 ) 7.4-7.5 0-2,0 | Moderate_._.... Moderate.
100 100 10-20} 5.0-10.0 0. 06-0. 08 0-1,0 | Low_.. ... ..__ Low.
160 100 35-45) 0.2-0.8 0.14-0.16 0-4. Moderate__..___ Moderate.
i 100 S5-95{ 0.2-0.8 0.18-0.20 | 7.4-5 4 0-4. 0 | Moderate-..._.. Moderate.
100 100 20-35 ] 5. 0-10.0 0. 10-0. 12 0-1.0 {Low....__.._.. Low.
160 100 35-530 | 0.8-235 0. 14-0. 16 0-4. 0 | Moderate_._-__. Moderate.
100 100 60-75 | 0.8-2.5 0.16-0.18 | 6.6-7. 5 8. 0-150 | High.._____._.__ Low to moderate.
a5-75 30-70 15-20 0.8-2.5 0.11-0.13 | 7.4-7.8 0-2.0 | Moderate___..___ Low.
Fo-45 10-40 5-10 >10.0 0.06-0.08 j.___._._. 0-1.0 OW _ o oomee Low.
H5-85 50-80 40-60 0.8-25 0.11-0. 13 | 7.4-7. 8 0-4.0 | Moderate___.___ Low
100 100 60-70 0.8-2 35 0.16-0.18 6. 6~7. 8 >15.0 | High.._..__._. Low.
100 100 60-75 0.8-2.5 0.17-0.19 } 7.4-7.8 2 0-12.0 Mgg]egate to Low.
igh.
100 100 60-75 0.8-2.5 0.16-0.18 | 7.9-8. 4 4.0-10.0 | High.._._.__..__ Moderate.
100 100 70-80 0.8-25 0.18-0.20 | 7.9-8.4 8.0-15.0 | High_...__.__.__ Moderate.
100 100 5-10 >10.0 0.06-0.08| 6.6-7.3 0-1.0 | Low_.__._..__. Low.
95-100 90-95 50-63 0.825 0.16-0. 18 | 6.6-7. 8 0-4.0 | Moderate._..._. Low
160 100 60-70 0.8-2.5 0.17-0. 19 7.4-7. 8 0-4.0 Moderate._...._ Low to moderate.
98 97 10-20 5-10.0{ 0.08-0.10 | 6.6-7.8 0-1.0 { Low_.__..____. Low.
100 100 40-30 2.550 0.13-0. 15 7.4-8.4 0-1. 0 Low____.....__ Low.
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, The three colunms under the heading “Classifieation”
show zail texture us it is classified both by soil scientists
and by enzineers,

_The_esthnated percentages of soil material passing
sieves No. 4, No, [0, and No. 200 veflect the normal range
for the «ries. As (he grain-size distribution of any soil
varies considerably, it “should not be assumed that the
range snown in the table will be applicable to all samples
of a specificd soil, nor that the engineering classification
will invariably be as shown,

The rates of permeability given in table 4 are based

on the mavement of water through the soil in its undis-
turbed stute. They were estimated by comparison with
soils of known permenbility. Permeability is expressed
n termsz of inches per hour.
_ Available moisture capacity, measured in inches per
inch of =0il depth, is the approximate amount of capil-
ey water in the soil available for plant growth after
all Tree water has drained away,

Reaction refers to the degree of acidity or alkalinity
of a soil. expressed in pIT values. A soil having a pIl
value of 7 is nentyal in reaction. The pH value gives an
indieation o the corrosiveness of the soils and the pro-
tection needed for pipelines and other engineering
structures.

Salinity affeets not only the suitability of a soil for
crops, but also its stability when used as a construction
material and its corrosiveness to other materials. Esti-
mates of salinity are hased on estimates of electrical
conductivity of saturated soil extract.

Shrink-swell potential is an indication of the volume
change to be expected when {he moisture content. of soil
material changes. In general, soils that have a high
shrink-swell potential present hazards to the mainte-
nance of engineering structures.

Some of the nearly level to gently sloping soils of the
Armo. Cottonwood, Harkey, Reeves, and Pima series
have a seazsonal high water table. In some areas of these
soils, the water table flnetuates between depths of about
1 foot and 3 feet during the irrigation season or in years
when rainfall is above normal.

Periodic flooding occurs in swales and on the lower
parts of flosd plains of soils of the Arno, Bippus, Cot-
tonwood, Dev, TTarkey, Largo, Reeves, and Stegall series.
On soils other than those of the Arno, Pima, and Reeves
series, floadwaters seldom stand more than a few hours.
Flooded areas of these soils are sometimes under water
1 or 2 days, but serions damage is infrequent,
Engineering interpretations

Table 5 rives estimates of the suitability of the soils
for specified nses and lists soil properties that might
present hazards for such use. Generally, the soils of the
Taddy Area nre not suitable as sources of sand and gravel,
but some areas of Dev and Ector soils yield gravelly
material suifable for crushing. Grassed or sodded water-
ways are nol. common in this Area, becanse rainfall is
too low to maintain a good plant cover and use of irriga-
tion water for this purpose is not economical.

The ratings of the soils as a source of topsoil are based
on use of the sail us topdressing on road slopes and dams.

.

Y

EDDY AREA,

A goenl vnting is given to a soil, such as Reagan loam,
that 7~ fertile and tillable and generally not subject to
aro_‘-‘}l:“.

The suitability of a soil for road fll depends largely
on the texture of the material and on its natural water
content, Compaction characteristics, erodibility, depth to
bedroe-k, und presence of coarse fragments within the
normu! depth of road excavation are features that should
be considered, Iighly plastic soil material with high
naturit] water content is 1fed as poor. Soils that have
a high proportion of silt and fine sand are rated poor to
fair beeanse they are difficult to compact, slow to revege-
tate, and easily eroded on steep embankiments.

Suitability of the soils for disposal fields for septic
tanks and (ile systems is shown in the table in terms of
the degree of limitation for snch nse. A rating of slight
indicates no unfavorable features. Characteristics and
qualities eonsidered are permeability, ground-watcrds
slope, overilow hazard, depth to impervioy
the possihility of polluting the water su)

The entive profile was evaluated in mal
tions of the seils for use as highway Tocations.
ratings are for undisturbed soil without artificial drain-
age. 1t was assumed that the surface soil would be
removed in construetion for use as topsoil wherever
feasible. Nignificant factors considered are the content of
organie multer, salts, stones, and rock outcrops; the
depth to hard rock or caliche; the suitability of the soil
for embankments; the stability of the soil and the ease
of handlinz: the hazards of flooding and erosion; the
plasticity of the soils; and topography. Frost heave was
not eonsidered, Lecause the soils seldom freeze.

Signifiennt. factors considered in rating the soils for
use in constructing dikes and levees are stability of the
sotls when wet and their workability when used in
construction,

The charcteristics of the soils that affect suitability
for constrneting farm ponds and irrigation reservoirs are
the amount. of seepage to be expected and the depth to
an inhibiting layer, such as bedrock, caliche, or gypsif-
erous muierinl, The characteristics and qualities con-
sidererd in determining suitability of the soils for
embankments are the same as those for dikes and levees.

The factors that affect irvigation are depth of tillable
soil, fexiure, intake rate, permeability, water-holding
capacit v, soil veaction, and topography. The availability
of suitnble irrigation water is not considered. The char-
acteristies and qualities considered in determining suit-
ability of the soils for leveling and benching are the same
as those for irrigation.

The propevties considered in rating the soils as to
their suitability for building foundations are bearing
capacity, shrink-swell potential, and shear strength.

The rntings of suitability of the soils for pipelines s
based muinly on soil depth and rockiness and on the
content. of salts. .

The soils ave classified in the table according to their
hydrologrie group. These are groups of soils having simi-
lar putes of infiltration by water, even when wetted, and
similar rules of water transmission within the soil. There
are fourr hydrologic groups:

NEW MEXI0 57

Grorre A consists of soils that have a high infiltration
rate even when thovoughly wetted, chiefly deep, well-
drained 1o excessively drained sand, gravel, or both,
These soils have a high rate of water transmission and
a low runall potentink

Grote 13 consists of soils that have a moderate infiltra-
tion rate when thoreughly wetted and that ave chiefly
moderatety deep to deep, moderately well drained to well
drained, and moderately fine textured to moderately coarse
textured. ‘P'heso soils have a moderate rate of water
transmission,

Grotr (¢ consists of soils that have a slow rate of infil-
tration when thoroughly wetted, chiefly soils that have
a layer thut impedes downward movement of water and
soils thnt wve moderately fine textured to fine textured.
These soils have o slow rate of transmission.

Grorr 1) consists of soils that have a very slow rate
of infiliration when thoroughly wetted, chiefly clay soils
that have « high awelling potential, soils that have a
permanently high water table, soils that have a claypan
or clay lnyer wt or near the surface, and shallow soils
over nearly impervious materials. These soils have a very
slow rale ol water transmission.

Engincering test data

Table 6 gives data obtained by laboratory testing of
samples of sclected soils of the Area. The soils tested
were sampled al several locations. The engineering char-
acteristics of » soil at a specific location are indicated by
these test dain, but variations in properties can be ex-
pected nf other Jocations. Even for those soils sampled
in more than one location, the test data probably do not
show the maximum range in characteristics that affect
enginecring,

Engincering classification systems

Two systems of classifying solls for engineering pur-
poses are in general use. Classification of the soils of
the Eddy Arcen according to both of these systems is
given in this survey.

The Unified system of soil classification was developed
by the Waterways Experiment Station, Corps of Engi-
neers (15). In this system, soil classification is based on
the identilicafion of soils according to texture and plas-
ticity and their performance as construction material.
In the Unificd system SW and SP are clean sands, SM
and SC ure sands with fines of silt and clay, ML and CL
are silts und clays with low Hquid limit, and MH and
CH are silts and clays with high liquid limit. If soils are
on the borderline between two classifications, o joint
classificntion symbol is used, for example, ML~CL.

The system used by the American Association of State
Highway Oflicials (AASHO) (2) is based on field per-
formance of soils in highways, In this system, soil mate-
rials are clssified info seven principal groups, designated
A-1 through A-7. The best materials for use in highway
subgrades (gravelly soils of high bearing capacity) are
classified nx A-1, and the poorest (clayey soils having
low stremgtly when wet) are classified A-7. The relative
engincering values of the soils within each group areindi-
cated hy group index numbers, Group indexes range from
0 for the est. nnterial to 20 for the poorest. ’
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