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The Morongo Basin is in the Mojave Desert region of southern California, about 100 mi east of Los Angeles. Ground water 7 \ I i " k I [State well No.: See "Well-Numbering System" section; some numbers subject to change upon
is virtually the sole source of water in the Morongo Basin. Increased pumping to meet the needs of an increasing resident population 00 5J1 |\ verification. USGS identification No. consists of latitude, longitude, and sequence number.
h Ited 1 d-wat draft i ts of th d-water basin. Most of th t f the basi db 3;‘ 3,105 . . Altitude of land surface and altitude of water level in feet (rounded) above sea level. Casing
as resg €d 1n ground-water overdralt in parts o e'groun -wal ?r asin. VIost of the water resources 0 € basin aré managed by P -~ U ntal nS \\\ l depth, perforations, and obstruction in feet below land surface. Measurement method: S, steel
the Mojave Water Agency (MWA) and the U.S. Marine Corps Air/Ground Combat Center at Twentynine Palms (USMCAGCC). 3 O rd MO _ _._::..,\ . 0 tape; R, reported by other agencies; V, calibrated electric tape. Well notes: M, USGS multiple-
To help manage the ground-water resources, the MWA and the U.S. Marine Corps, Department of the Navy, requested the U.S. SR U.S. Marine COI"pS | %e%th fiezogneti“*oé OtbStthtifrltaéSpedﬁed Septh; P, fpubhc'wpg.ly We}l; P“l/ p.e?:hed :.Vat?;
: . : gt L . , destroyed well; , data not plotted on map because Ol overcrowding of similar Iiormation
Geological Survey (USGS) to construct a regional water-table map of the Morongo ground-water basin. y \ I . Air / Ground Combat Center | EXPLANATION = Do A e S
L b o —— State well identificati asure-  of land v . Casing Croralions el notes
The purposes of this study were to construct a regional water-table map and determine areas of water-level change in the T6N 2 288 T T T T T T T L e N B B B B 2\ | 28 : - i THren - Mo ™ Tman  oee  Deph Al mihod P Top powom
purp . .. y g P . & = N Note: Closely spaced data appear as = hat I —~~--  Fault - Dashed where approx1mately located’ | IN/SE-10B2  341139116263801 07-27-94 3,500 15877 3431 s 355 310 350 Oat192
Morongo Basin. Existing data were evaluated and water levels were measured in selected wells throughout the Morongo = 2800 2™ solid lines on all graphs; dashed - = & 2,800 - & . dotted wh led IN/SE28NT  340815116281301 05-06-94 3635 10745 3528 S 155 - -
. . o . @« lines represent periods of @ B Olted where cornceale 1 IN/5E-33]1 340729116272901  05-06-94 3,371 255.97 3,115 S 310 245 310 O at 280
Basin. Water-level measurements were used to construct a regional water-table map for 1994 conditions (fig. 1), and available = ™~ P peri = I | gy ; e o b PO
3 2775 R sporadicdata{ 3 27751 4 I . A IN/SE-34K1  340729116264701  01-05-94 3380 41520 2965 R 640 340 640 P
historical water levels were used to construct hydrographs (shown in fig. 1) and determine water-level change at selected wells. < - < . Approximate boundary of ground-water basin and 1 IN/SE-34N1__340725116272401 _01-04-94 3,340 385 2955 R 348 200 545 p
i N~ ] o P . " I IN/SE-34P4 340727116270801  01-06-94 3,360 428.5 2,932 R 1,020 398 1,010 P
w2750 ... 7 E 2,750[~ ‘\‘: | subbasins (see flg. 2) . IN/SE-34Q1  340724116264801 01-04-94 3360 4237 203 R 757 370 571 p
. . . . . . . . . . = S~ = IN/5E-34Q2 340727116263801 01-05-94 3,360 409.6 2,950 R 990 360 900 I
Results of this study will aid the USGS in evaluating its current ground-water monitoring network in the Morongo Basin. w 27250 Well 5N/1W-25G1 ~od | W omst Well 5N/1E-17D1 - ! 62 ) Water-table contour - Shows altitude of water table | INSE3SKI  340729116253701 01-06.94 3260 354 2006 R 860 300 850 p
In addition, information gained through this study will contribute to ongoing projects in the area, such as the Regional S A E 270 L | PN Z —— 2200—7— ' I INSEJ6GI  MOTIGHGAANI 010591 3225 Mest 28V S0 30 50
Aquifer-System Analysis (RASA) of Southern California. < " 1u4g/45 50 55 60 65 70 75 80 8 90 95 | < 1940 45 50 55 60 65 70 75 80 8 90 95 | \ R =) it 2’5? 00[_ 7— Contour interval, in feet, is variable. Dashed where | INSE-36G2  340746116244202 010594~ 3225 34804 2877 S 400380 400 M
N = e niermeaiate Contour s H IN/SE-36H2  340751116241901  01-05-94 3,210 3223 2,888 R 1,000 400 1,000 P
= - YEAR VEAR |. - N 2 Note: Closely spaced data appear as solid lines on all approx1mately located, querled where doubtful. A IN/SE-36K2  340736116244601 01-05-94 3230  423.20 2,807 R - - - P
B 1 wi 2,300~ graphs; dashed lines represent periods of sporadic data i : : IN/SE-36K3  340738116244301 01-04-94 3230 374 2,856 R 1115 550 1,115 P
ACknOWIedgments 2 \ \ _! \ $ orep P P P HaChures lndlcate depreSSIOH Datum 1S Sea level IN/SE-36L1 340734116245401  01-04-94 3,230 413.1 2,817 R 735 275 725 P
\ \ \ g 2975 — IN/SE-36M1  340737116250801 01-02-94 3,250 429.90 2,820 % 570 550 570 M
. . . . .. . 5 3 @ 2850 — T T T T T T T T 1 g 2600—T—T—T—T—T—T—T—T—T— l 2 R IN/SE-36M4  340731116251001  01-04-94 3245 4304 2815 R 800 400 800 P
Several local water agencies contributed water-level data used in this report. Those agencies include the Bighorn-Desert \-:> : “ & 5 __ ,l B 050 | 2 Generalized direction of ground-water movement - \ IN/SE-36M5 ~ 340732116251701 01-04-94 3245  485.1 2760 R 1450 920 1450 P
. . . . . . . . . . B - ~ [ H > IN/SE-36M6  340732116251601  01-04-94 3,245 414.7 2,830 R 800 450 800 P
View Water Agency in Landers, the Hi-Desert Water District in Yucca Valley, the Joshua Basin Water District in Joshua Tree, B 2825 1 Boess- ] N | S —— N z ‘ Queried where doubtful IN/GE-13R1 ~ 340953116175801 05-03-94 2,650 44052 2209  V 715 455 710
: ietriet 1 3 it : 10H3 = = Iy o mmte— w2225~ - b IN/GE-17A1  341036116221301  06-09-94 3,309  297.57 3,011 R - - -
and .the Twentynlne Palms Water Dllstrlct in Twentynine Palms. In addition, the results of studies at the USMCAGCC by Jacobs pi g 2800 41§ assot i Snad™ B o .K W.e“ 4|N/ 6EI 27,.\/H o ool geloos 23 e T
! = 2,200 IN/6E-25M2  340817116185801 03-30-94 2,723 444.62 2,278 R 500 452 - */P
Engineering were very helpful to this study. E 2775 TN —— - E 2 5051 i / y Gateway Lake l 2 “"eq0 45 50 55\ 60 65 70 75 8 8 90 8 ° 22;517 Well and data - Top number is well number; bottom IN/GE-25M3  340821116185801 03-30-94 2,720 43800 2282 R 704 452 - P
= = Lt YEAR , . . . IN/6E-28L2  340821116215001 05-05-94 3,065 163.36 2,902 S 300 - -
Description of Study Area o w2750~ Well 4N/3E-23G1 400w o500 Well 4N/4E-36B1 g (Dry) | number is altitude of water table in feet above sea level INGE-28NI  340809116215201 05-05-94 3,107 39231 2715 S 50 - -
Ip 1 u y L g ’ g 4 \ 1IN/6E-29J3 340821116220901 07-29-94 3,095 180 2,915 R 803 350 773
ucerne / E 2795 | | | | | | | | | | E | | | | | | = IN/6E-29R3  340816116220901 07-29-94 3,105 186 2,919 R 680 360 660
; : : : : TSN Lake '/ = 1940 45 50 55 60 65 70| 75 80 8 90 95 = 2’471‘;940 45 50 55 60 65 70 g % L ToN oy ooy 299 e R = - - P
As defined for this study, the 1,000-square-mile Morongo ground-water basin consists of several alluvium-filled valleys / = 500 1811 IN/GE-3IE]  340744116240601 07-29-94 3200 378 282 R
. . . . . / w2, — 3 . IN/6E-31G1 340740116233401  07-29-94 3,250 315 2,935 R --
and basins that are surrounded by the San Bernardino Mountains on the west, the Ord and Granite Mountains on the north, the \ (D"Sj)/ & X 2253 Destroyed well and data - Top number is well number; INTEIONT  341044116144301 020204 2385 20824 2177V o - -

4 s s . s : . o — 1 1 1 IN/7E-22D1 340947116144101  02-28-94 2,405 233.94 2,171 v 506 464 506
Bullion Mountains on the east, and .the Pinto and thtle. San Bernardino Mount.alns on the. south. (G@erally, the lightest agd ’ g 2275 e ] bottom number is former altitude of water table in feet 34930 by oo vaorer dan  ame a5 v oA e
darkest gray areas of the shaded-relief map represent higher topography.) Previous investigators divided the Morongo Basin 3430 9050 - above sea level R ey oo 2o 2 8 DA
area into 17 or more separate ground-water basins or subbasins, including the Lucerne, Fry, Johnson, Upper Johnson, Means, = INE-2611  340830116124201 033094 2510 23941 2271 R a1 277 401 P
Pipes, Reche, Warren, Copper Mountain, Joshua Tree, Giant Rock, Emerson, Surprise Spring, Mesquite, Deadman, Twentynine 28F1 § 22251 YWEH 3N/7E-31E1 7 \ o~ Spring iﬂg‘ééﬁ% ;332}2}}211;38} 3;32:31 %22 fgig? 5;;3 x ;‘;5 - - :

. . . B _ . . . - _ 13 E 2,200 | | | | | | | | | | E IN/7E-30K 1 340831116172201  03-30-94 2,625 346.21 2,279 R 740 - - P
Palms, and Mainside Basins (fig. 2?. The ground-water ba.sm boundaries shown in flggre 2 are defined by faults, low-permeability ° 218%17 2829 35755; D2 R e s 0 75 80 85 90 s W ) . T e orarey o e % -
rocks, and other ground-water barriers that generally restrict ground-water movement in the study area. ’ [ < YEAR : RN Extinct spring IN/TE-34B1 3408031614060 02-28-94 2,489 21615 2273V 500 527 590
Rabbit T ias NI e men nnomoamoa o opomow
The climate of the Morongo Basin is typical of the Mojave Desert. The area receives little precipitation, and recharge to ground Lak S I(\° e INBE-12GI  341114116053301 030294 1973 20078 172V I
. .. g .L yp J ) . p p ’ g g e 'y ~ \ \ "\ IN/8E-30J1 340831116104201  01-04-94 2,353 168.83 2,184 R 600 80 390
water is minimal. Average annual precipitation on the basin floor ranges from 4 to 6 in. (Rantz, 1969). Recently, MWA has begun o N Melville — =~ € o5 N — mﬁgggﬁl 23828;:12:%?8: ggfggz ;2;8 ;gigg gigg E igg ;3(5) 3(1)(2) *I/JP
an artificial-recharge project in Yucca Valley (Warren Basin) and is planning an artificial-recharge project near Lucerne Valley 23;629 y | \ /\E i IN/SE-33A2  340804116083001 020194 2510 31133 219 R 350 195 345 P
. . . « . o . ) \ i - AN — IN/8E-33A3  340803116082901 02-22-94 2,510 312.84 2,197 R 408 258 403 */P
(Lucerne Basin). Local water districts, municipalities, the USMCAGCC, and private well owners rely on the local ground water 18C 5P2® gn4 o ° ° 222120 : < 2 2,200 % INSEIIAT  OS0S 1082001 0raros  aal0 a07Ss  2am R S S N4
1C1 1 1 1 ) N | S _ £ IN/BE-33A5 340804116082901  02-22-94 2,510 309.75 2,200 R 410 310 410 */P
for municipal, domestic, and agricultural needs. 5 822 288(% 2,727 2735 /\%Q QQ / I Emerson; - 2 2175 K i . 5ol 6& IN/SE-33J1  340731116084301 03-04-94 2700 42596 2274  V 553 310 330
= : 9N2 a0 :b s I Lake I 5 . . U S Marlne Corps —. IN/SE-34M1  340731116082601 03-04-94 2,700  311.26 2389  V 410 391 -
The basin is 1 1 developed d for th L Vallev. Yi Valley. Joshua T Land — Sy, 2755 Vv 12R1 ) u & 2,150 [~ Semmmma, N : " > IN/SE-34N1  340722116081701 03-04-94 2,690  249.97 2440 V. 350 250 350
e basin 1s largely undeveloped desert except tor the towns of Lucerne Valley, Yucca Valley, Joshua lree, Landers, \ = ’ // ’/1 3E1 28% o / @ 2895 AN . (Dry) ) = Well 2N/7E-2C1 vy ™ : Air/Ground Combat Center > IN/SE-36A1  340801116052401 01-18-94 2,130 18566 1944 R 292 - - P
and Twentynine Palms, and the main facility (Mainside) at the USMCAGCC. Agricultural development in the basin, with the 10R1 N X 2639 ~ ’ A | N 2,125 [~ ell 2N/7E- v i IN/BE-36G1  340742116053201  01-04-94 2,158 21858 1939 R 430 20 420 P
. . .. \14A \ 15R1 — = s ) 2 ‘.4 . IN/8E-36H2 340741116053201  08-31-93 2,160 217.08 1,943 R 337 52 337 */P
exception of Lucerne Valley, is minimal. 2929 \2 857 = ~ I Y, E 2100 TN RN RN NN NN NN N W MO B : K (o) IN/9E-04C1  341226116024601 10-11-93 1,769 22321 1,546 R 244 218 243
13M2_'//.-. ‘\ - T T T~ =<7 71940 45 50 55 60 65 70 75 \80 85 90 95 . _, '8 j % IN/OE-04N3  341141116030901 03-03-94 1,787 16.90 1,770 % 500 390 495
YEAR N 1875 T — T T T 1 I : IN/9E-1IN2  341047116010501  05-27-94 1,790  253.58 1,536 S - - -
1 \K‘IZSZIB‘? é We” 3N/7E_36G1 @‘ IN/9E-16H4  341020116021901  03-03-94 1,795 15.76 1,779 \% 55 -
. , \ =1 - Lo IN/9E-17E1  341031116041401  03-02-94 1,870  109.88 1,760 \ - -
T4N /21 G1 \\ 3 850 ": % T4N IN/9E-23D1 340953116005001  05-27-94 1,800 263.63 1,536 S -
2 948 : . \ g 1895 - iy il N e '._. IN/9E-27Cl1 340855116013601  03-03-94 1,867 84.63 1,782 \Y% --
NN OAL! 0nA! o4t oA 3 \ [ 0 = IN/9E-31A4  340755116042501 01-18-94 2,085 144.67 1,940 R 398 160 398 P
117°00 116‘ 45 116'30 116' 15 116 ‘00 I \ E . IN/9E-31Cl1 340757116045601  01-18-94 2,105 158.50 1,947 R - -- -- P
Ord Mountains | & 1,800 [~ b IN/9E-32P1 340719116034901  01-20-94 2,140 177.42 1,963 R 320 220 320 P
. = 3 3 IN/9E-33F5 340743116025502  03-03-94 1,981 17.60 1,963 v 22 20 22
. 7\ & = 2 2
Q 5 e ud - - 3 ¢ IN/9E-33H2 340741116022002  03-03-94 1,961 51.69 1,909 A\ 57 55 57
\\ ﬂ (\ /\ ‘],Q)Q)% I N Za § 1775 IN/9E-33J3  340739116021701  03-03-94 1972 17.83 1,954 \Y 35 33 35 *
z 2 . - E 1750 [ R R T R A R R IN/9E-33K5 ~ 340739116023004 03-03-94 1,973 2333 1950 Vv 28 26 28 *
Y \ o \9) 2 o1 4 7 IN/9E-34A1  340808116012101 03-03-94 1,938 15193 1,786  V -
%,/‘6 v \ q,% ! 3281 \\ \\\ %40 45 5055 S 80 & 0 9% IN/9E-35F1 340756116004601  03-03-94 1,972 115.40 1,857 v - -- --
2 / Woman I 2323 \ ~ T 1875 IN/OE-35N1  340718116010301 03-04-94 2081  115.62 1,965 v 260 147 247
Uppér Johnson \ ~ y; Springs | g N N N e L L L IS/SE-03D1  340717116271001 01-06-94 3340 38052 2960 R 940 400 o940 P
34°30'— ( N I \ A\ ~ < 1S/5E-04A1 340706116273001  04-26-94 3,331 345.10 2,986 R 535 200 525
Emerson < g — | NI 3 = & 1850 [ 7 IS/SE-04B1  340706116274401 04-26-94 3339 37922 2960 R - -
2 - | A 2 2 w2 2
Lucerne 00@ M \ 2J1 \(\/\ \ g 1S/5E-05A1 340700116283201  05-04-94 3,554 107.94 3,446 S 390 145 340
N A 1,825 b 1S/5E-10D1 340614116272201  05-06-94 3,570 47.65 3,522 S 130 --
\O \ \0%/ L K “ - 2,251 NS \ % IS/9E-03D1  340714116020701 03-04-94 2,075  113.32 1,962 S 275
Lucerne Valleg\ % M . N | \N 0,5 ~ @ IND \ & 1800 F _——— —— 2N/SE-01G1  341716116242901  05-25-94 3,010  100.42 2,910 N -
¢ Ojave Water Ageney \ S~ 9 S\ \ = IN/SE-12B1  341643116243101 06-09-94 3,059 14517 2914 R - P
\ Johnson Means Deadman e, N g e 3 ~ q{ R \ = Well 3N/8E-29C1 ON/SE-12B2  341642116243001  06-09-94 3,055 13892 2916 R - - - /P
Fry - - e oy \\(l/\ N 5 s1775 7 7 ON/5E-12N1  341600116250801 05-25-94 3217 283.33 2,934 v 358 337 358
N\ 2R T T T T T T 22900 T T T T T T 1 ‘ \ S N \ y E s T L ON/SE-13A1  341549116241601 052694 3,079 13890 2940  V 190 135 190 Oatl155
] | S~ e o1, 2N/SE-14M1  341520116261901  05-26-94 3,423 190.03 3,233 R 305 170 300
'\7 Giant Rock = 500k Well 4N/1W-21G1 15 a5k Well 4N/1E-13M1 ~~ 2\ \ = 71940 45 50 55 60 65 70 75 80 8 90 9% ON/SE-22J1  341438116262801 06-00-94 3,503 257 3246 R 785 250 775 P
< Surori @ % /]3 ' G—=ec—1 —\ — . 3\ YEAR ON/SE-23M1  341438116261401  05-26-94 3465  211.66 3253  V 225 180 225
Calif ) sll;l:iri:ze S - £ »a50 \ \\ \ Dead 11,825 | | | | | : : | | | ON/SE-24H1  341444116241701  06-09-94 3282  270.99 3,011 R 604 220 580 P
allfornia =~ o &I T \2 2890 — A \ eadman = ON/SE-27A1  341412116262201  05-05-94 3470  219.76 3,250 S 485 443 485  Oat445
.. T3N | = o~ BT e A ([ ] a T3N ON/SE-27K2  341343116263801 06-09-94 3465  221.83 3,243 R 322 184 319 P
‘%0&&/ Landers Bech Mainside & 2050 —— i 28251 ‘:’P I 20C1 \\ @ \b ;;Ibl’ Lake g 1,800~ 7] ON/SE-27K3  341343116263601 06-09-94 3468 22650 30242 R 358 - - /P
, /79’7/ 5 eche _ = = =) ——ne—n A R y wi — 2N/SE-27R1 341331116263201  06-09-94 3,470 221.08 3,249 R 475 260 470 P
34915 = % o 9gos|- 4w 9gool Note: Closely spaced data appear as solid lines onall (=4 1 19N1 [ ] 2,246 \\ ‘\, N (D‘ry S 1775 T e L — ON/SE-34R2  341228116262301 05-26-94 3,550  163.29 3,387 S = = =
0(//7/ . s “ as - graphs; dashed lines represent periods of sporadic data \ P S/" \_\ ~ 2 2N/5E-36C1  341319116244901  06-09-94  3.433 282.33 3,151 R - -
& Pipes = 2900 T I R = 2775 T R I 2247 20M1 28D1 \ (\9 29C1 ., 28P3 51,750 . ON/6E-1IM1  341622116194601 03-23-94 2,803  482.85 2,320 v 790 750 =
Mesquite = "7g40 45 50 55 60 65 70 75 80 8 90 95 =< 1940 45 50 55 60 65 70 75 80 8 90 95 N @ Qv 27H1 1,802 >0 V1801 & Well 1N/8E-12G1 2N/GE-1SBL  341556116233401 052604 3087 22190 285 V. 310 187 305 P
Copper Mountain VEAR | P \ AN 2246 %242 3ap1 "V 'gas , =) N = ol 1 ON/GE-30L1  341345116234701 05-05-94 3330 31641 3014 S 377 123 375 Oat350
; \ ui b 2N/6E-30N1 341332116241301  06-09-94 3,366 351.08 3,015 R 920 300 920
Twentynine I 27B1 P 29G1 2231/ ) ® 9 =9 (I 34D1 E ON/GE-31D1  341316116240101  05-05-94 3,395 31669 3078 S 358 337 358
Palms 2,334 9949 28R1 )\ '\ \ oot L1 1 1 1 | INME02C1  341741116132501 03-23.94 2272 13522 2,137V 398 149 377 Oat325
Los Angeles Yucca Vall/e!><é oshua Tree | Twentynine — \ 39D1 “ e 2231 \lb ® 2911 \’ 1,800 = 1940 45/ 50 55 60 65 70 75 80 8 90 95 ON/TE-02D1  341732116132701  03-23-94 2290  150.79 2,139 S 532 250 532 /P
San Diego VA Warren { N7 B P‘ Palms \\\ I 2244 29R1 B \ @ 36G1 1803 \ N ? \ YEAR ON/7TE-03A1  341740116134201 03-23-94 2,301 160.54 2,140 S 560 210 550 #/P
{ info ~ g1 [ ] ! b \ 2N/7E-03B1 341736116141201  03-23-94 2,355 186.02 2,169 S 700 260 690 P
l | UMounfains AN " - \ . - | * [31E1 2257 \q:ﬂ\ 1,631 3 33N \\\ \ S T T T T—T—T—T—T— IN/TE-03El  341723116143601 03-23-94 2,385  188.83 2,19 S 510 250 510 P
~ 3 . % : * ~ > - e
Subbasin boundaries modified from California Department . < M . ey A N = | 12260 5B1 321 7 gum‘r se 3143 1801 AN | e iﬁﬂﬁg‘s‘gi gﬂﬁgi igiggsg: 83-%-32 Zggg gégi?é %Zgg X ig; ;g(s) jlt(z)g
0 10 MILES of Water Resources, 1964, French, 1978, Lews, 1972, ~ b \MO]aVG Water- gen 9\ i =L % ’ 2,230 2,231 £ 7"?30 s 3301 \ \\ & 1950~ ] INFE-14K1  341520116130101 03-22-94 2,538 33782 2200  V 644 450 558 0Oat500
I T s Londquist and Martin, 1991, and Schaefer, 1978. S o T T ol S Nt N A o | I v, ’ [ ) N w 2N/7E-19A1  341501116170601 05-03-94 2,748 505.95 2,242 \ 650 500 645
0 10 KILOMETERS N s 2 \\\ ] - \ -I S ‘ ~ 3B1| |2C1: v 5A1 1801 - S 1,925 . ON/TE-36R1 341238116114301 030194 2305 29185 2013V 462 305 462
-\ i \ ! ~ 1 = o I N | S i \W 169, 2137 ' 1802 e @ < |/ —————aa INBE-04BI  341737116085501 03-01-94 2,005 20441 1801 R 27 202 227
= = "] T 2050 — T % % \ 5 \ré‘ I 4H1 TN . \(2 \\ ’ 43 4Bl R 5 1.900 g ON/SE-04B2  341736116085401 122993 2,008  208.16 1800 R 26 202 226 *
. . . . ~ = 1 - R 2N/8E-04B3 341736116085901  03-05-94 2,010 209.28 1,801 R 230 204 229 *
Flgure 2. Location Of study area and subbasms Of MOY'ODQO Basin. \\\ \\ =] Well 2N/6E-18B1 —_ % <. l I \cg‘ | 2,226 361 \- \\—’o; \ 1801 1,801 ) = Well 1N/9E-33H2 | ON/SE-04D1  341739116092801 03-04-94 2,027  226.14 1,801 R 246 222 246 *
ST é 2,925 = > c& | | \(8 1 2196 \\ ~__\% ‘\\'; ) § 1,875 ON/SE-04D2  341738116092601 03-06-94 2,025  224.01 1,801 R 246 221 246 *
N w o \ | , R ) - = 2N/8E-04D3  341735116092601  12-22-93 2,030 229.10 1,801 R 248 223 248 &
. = 1 =) \ ® = = I I Y N I N N N 9 e .
oy S 2900 .- . 11M1 = ™ [32) 7K1 P 5 2N/SE-04D4  341737116092801 03-05-94 2,028 22739 1,801 R 248 222 248 -
TN | A& _— ) g SN 2 g s g ) R L NAOE Mhewel Goen Mmoo S now
RN 2875 = - Q (= \2 = IN/BE-04L2  341700116090402 01-26-94 2042 240.65 1.801 v 380 360 380 M
Geohydrolo . IS Poo= S 1 \ A\ \ = INBE-04L3  341709116090403 01-26-94 2042 240.61 1.801 v 285 245 285 M
y 9y T 3200 : : : : : : : : : : T 3900 : : : : : : : : : : T 3200 : : : : : : i : : : : 000 % \\\ \\ 2,850~ 7 I : \\ (\(}’ U SM C A G C C :1242%10 \\’92 INSE-0SAT 3417351600310 03-0294 2039  237.65 1.802 R 259 234 259
= o v o o P N \ =2 L 4 A 3 O\ o 1 2N/8E-05A2 341738116093401  03-02-94 2,036 235.42 1,801 R 254 228 253 *
Non-water-bearing igneous and metamorphic rocks underlie the ground-water basin and form the mountains and hills that = .- = = Note: Closely spaced data appear as solid lines on all % ST Eogsl L L L L 1 1 1 | I | L—. o\ /— — e A a0 e o = : 34°15 INBE-OTKI 3416211611060 03-22-94 2270 44134 1829  V 55 125 505
. .. . . 34°15' &% 3,100 R RN 4 & 3100 "=~ - - & 3,100 graphs; dashed lines represent periods of sporadic data { 5 (M 194045 50 55 60 65 70 75 80 8 90 95 \ 19A1 - M . w ter A enc \ - 20N2 ON/BE-12P1  341600116055501 02-22-94 1,848  192.3 1,656 R 212 186 211
surround the basin. These rocks contain virtually no water except where they are jointed or fractured. o S.. w Well 1N/5E 36K.1\ - w ual YEAR N\ I Il v TR / ojave wate g v 1547 ON/SE-20A1  341454116004601 03-01-04 2270 42204 1848 R 559 509 554
3 Sl . 2 - - 2 \ \\\\ 1 —_— : 5 '... - \ 1,848 29D1 2N/8E-22H1 341451116073901  03-01-94 2,125 328.82 1,796 R 390 340 390
) ) ) ) ) ) 23000 ~.. 4 <= 3000 (destroyed) w | < 3000 M | R, o 1 | \'\ \ e ON/SE-32R1  341238116094101 05-30-92 2210  342.00 1,868 R 489 = =
Alluvial deposits of Quaternary and Tertiary age fill the Morongo ground-water basin to a maximum depth of 10,000 ft near = Sl E = @ e AN N S22 T T T T T T T T T 1 \ l ] \ Arc \! \ 1,547 | NaEIoDa MG s s amas oY s 2 s
. . . = \ ~ = . id i -19 -22- , . )
the eastern edge of the basin north of Deadman Lake (Moyle, 1984). In general, the deposits are unconsolidated at land surface = 29001 4 E o900l Well TN/5E-36K2 ‘\,‘ 4 = 2900 h \ S 3 22001 Note: Qlosely spaced data appear as solid [ines on all \\ (Se |‘ e gin 2N/9E-19R1  341416116042501  01-26-04 1,768 22077 1548V 460 440 460 MM
. . : . . . wi W © w i _ \ 3 - At e graphs; dashed lines represent periods of sporadic data S\'e \ 1,547 ON/9E-19R2  341416116042502 01-26:94 1768 22036 1,548  V 310 290 310 M
= Well 1N/5E-34N1 g . & Well 1N/6E-31C1 \ D w Tean : :
and become partly consolidated with depth. The unconsolidated deposits, where saturated, are the only deposits from which 5 L K Rl 2 O s S LT x S Y . A \\ o INMOE-20G  341449116034201 012694 1921 37300 1548V 40 400 440
fond g : = 2,800 5 2,80 l 5 2,800 \ @ &1/ - : » ; L ON/9E-20N1  341419116040401 01-26-94 1,771  223.44 1,548 % 450 430 450 #M
significant quantities of ground water can be obtained. 2 Mo 45 50 55 Yso 65 70 75 80 8 90 9 = %00 45 50 \65 60 6 70 75 80 8 90 9 2 9940 45 50,55 60 65 70 75 80 8 90 B \ R4 S E— \\\ g . : beretied, 7,546 Mesquite INME-20N2  341419116040402 0126-94 1771 2434 1547 V270 250 20 M
YEAR YEAR YEAR \ \\ & 2,150 -1 ? : _ 2N/9E-28L1 341341116024901  01-26-94 1,891 343.96 1,547 v 397 367 387
I . . . N = - \ = 4 -, 2N/9E-29D1 341402116040801  02-09-94 1,767 219.92 1,547 R 238 213 238
The Morongo Basin is crossed by several northwest-trending faults that show evidence of both lateral and vertical movement > N N ui o105l i Water 'J f‘g ke: IN/OE-29MI  341340116040501 01-26-94 1760 21326 1547  V 410 390 410 M
(Bortugno, 1986). Large differences in water level acr me of these fault t that they impede ground-water movement (247) \ 5 ° Well 1N/7E-23A1 — Z > YD) INOE-29M2  341340116040502 01-25:94 1760  185.62 1575V 250 220 250 YPWM
ortugno, - Large differences 1 water [evel across some ol these Taults suggest that they mmpede ground-water moveme 36M1 29J3 N £ 2100 R R T T T S R / 401 - ON/OE-29M3  341340116040503 01-26-94 1,760 7513 1,685  V 90 70 90 *PW/M
(E.S. Riley and G.F. Worts, Jr., USGS, written commun., 1953; Lewis, 1972; Schaefer, 1978; Londquist and Martin, 1991). The | 2820 36G2 2915 \ =""940 45 50 55 60 65 70 75 8 8 90 95 o« 11546 - Q %ggigg: ;ﬂ;g}}gggfzg: 8;2232 };gg i;ﬁg :;:(75 g 522 gg ;?2
. . . . . . . . . 5 ~ . e =2 3 - -23- K X R 5
arrier effect of the faults is believed to be cause compaction and deformation of the water-bearing deposits immediate : N < =) ON/OE-29R2  341322116031501 02-05-94 1769 22191 1546 R 254 234 254 *
b ffect of the faults is believed to b d by compact d deformat f the water-bearing deposit diately 36K\ 2877 36H?2 2812 . S \_F YEAR 1 I N
. . . I . . b 7 Al X -10-" *
adjacent to the faults and by cementation of the fault zone by mineral deposition (F.S. Riley and G.F. Worts, Jr., USGS, written 3,5.23 2807 36K3 /2688 o 2w - M, 1 | NOE0P MO0l 030501 1y00  ates 1w v oo
commun., 1953; Schaefer, 1978; and Londquist and Martin, 1991). The Pinto Mountain Fault, its splays, and the mountain-front 36M6 2,856 . l/. 'Y N - \ ) | ;ﬁgg:;ﬁ? 2::;3;1;282‘2’28} 82%33 i;?g ;ggg :ggg K o o 5 */;W
. . . . . . . . /N . -3 3 5 5-22- N 5 5
faults of the San Bernardino Mountains near Lucerne Basin are the only east-west-trending faults that have been identified in the 34P4 34K1 342 263 3 C 29R3 \ 28N I @ 2375 1ONT A0 I 1772 43 e o B g Tk
. . . . 33J1 2932 2965 2,950 2 2,968 - Z o5 LA B B 2177 1 1) \ I ) 1770 ‘o 11N2 ON/OE-32J4  341246116032301 03-23-94 1,758 7277 1,685 R 89 64 89 *PW
study area. The Pinto Mountain Fault system also seems to be a barrier to ground-water movement. According to Bortugno - o o ’ 36M5 - <:90p l 2919 \ 2715 | ) 5 » ‘e | \ Co dte | ’ 16H4 153 INMOE3215  341244116032601 011994 1758 7282 1685 R o0 61 8 WPW
. . sty . g - S 2350 ™~ Y \ Y ON/9E-32]6  341245116032301 03-24-94 1,758 72.92 1,546 R 80 60 80 *PW
i) — | - 3 s B
(1986), most of the faults have been tectonically active within the Quaternary period. re 2760 { 7 e \ \ Y 8 = | L e | ' =N ®17F1 o\)1 779 e vy T e S o e
TIN _ \ 319851 \ I 8 “ 3 2,325 . ake ) I . o 1,760 TIN ON/9E-32R2  341232116032202  02-27-94 1,759  189.11 1,570 \% 255 235 255 *PW/M
. . . \ ) * | 2 A 2N/9E-32R3 341232116032203  02-27-94 1,759 65.27 1,694 v 80 60 80 */PW/M
Barriers to ground-water flow are also formed by the generally non-water-bearing consolidated rocks that compose the 32312251 — Q,%Q = 31E1 \ 'f’% " E = 2 300 — | 227[;7. \bry)[/ \_\\ \ ®23D1 INAEOR]  M42216116374801 062004 2050 2036 2786 v T 0 22 0wt
: : : . : : g 3 ! [ s 3 3N/4E-03C1 342304116334401  05-24-94 2,840 92.10 2,748 S 137 107 137
mountain ranges and the antiformal bedrock structure (transverse arch) located in the southern part of the Surprise Spring Basin. ’_ 2%';17 2,900 2822 0\ I ) = 1 23|2:{019 A | 337'?11 | & . 1,536 BRGSO S Go SEO A
" g = uji &, — # AN (. R 3N/4E-05K1 342224116350101  05-25-94 2,930 173.90 2,756 Vv 211 166 206 Oat186
E i & // 32551 2006 Yucca Valley \ N B | ® 5 €222 \ ‘\ | Y \ 3NME-O7RI  342120116355101 052594 3120 355 2765 R 406 366 406
- r B5A1 \ ! \ N ol E 29250 1 1 1 1 1 1 2,175 ° \\J 26J1 By, 27C1 ° BN 3N/4E-12N1  342117116311501  05-25-94 3,255 180.15 3,075 S 203 - -
- # 3,446 : 3p1 '34Q1N\ 36M4 > X 194045 50 55 60 65 70 . t 'n Fault 23P1 kg ] 30J1 1782 3N/SE-34P1  341758116270501  05-25-94 3309 14347 3,166 s -
- ' 471 2060 2936 N 2,815 N ~ i I @ YEAR ~:——-PiInto M%ld] Main \rauit = ... 517 | 2184 i ' 34AT L SNIGE-02J1  342221116190801 03-29-94 2413 161.63 2251 S - -
. ’ ~ i - ———— y 1 A\ e “ 3N/6E-16A1 342107116210401  03-28-94 2,507 174.56 2,332 S 295 275 295
We"'Numbermg SVStem 2,986 \\ ~ — \?, 2, g I g ® 2279 %8;}52) ° J o Shu a Tr e é\ I ® ?%’3} TW@n@nlneP d lmS 7,86 -\ 3N/6E-27B1  341925116202501 03-28-94 2,643 30920 2,334 S 415 395 415
481 ~ ~— % # 62 kA — g T ~— 35F1 WIEAC! M0l 03904 245 LRSS 226 S s 2% a5 own
. . . . . . e . P — — e — » e e B e g : y a
Wells are identified and numbered according to their location in the rectangular system for the subdivision of public lands. & 2960 ¢10D1 ~ ~ 3,000 e . | | E Lg%% 3901 2,280 342% Z 162 2 200 / o N 3181 .:; U e SN~ —~— 1,857 N ;j:ggg::g}gj‘?g} PSR S S ST LG
. . . . . - ! S N . Ss 5 ’ = _ _ E - E 3-29- » / J
Identification consists of the township number, north or south; the range number, east or west; and the section number. Each i . 3522 ~ 71 0 9 MILES N | N, aF- 7 ggyz\gg, f 2280 242%(1) 23;]714. N1 \ 3661\.\7: 947 32p1 33F5 ?35!\71_ ~~_ 900 ANE2SDI 341918116153001 032494 2473 23057 2242V 618 418 598

. . .. . . . . . . . \ y , . < 3N/7E-28D2  341923116153201  05-24-94 2,473 233.20 2,238 v 600 390 580 *P
section is divided into sixteen 40-acre tracts lettered consecutively (except I and 0), beginning with A in the northeast corner of = . S - { | b | } I - ) l . 2l5 2 @ 2440 1,939 \\LQ@'L.% 1,963 1.965® 5 INJE2SRI 341836116150501 032004 2521 29021 2231 v G0 300 a0 b
the section and progressing in a sinusoidal manner to R in the southeast corner. Within the 40-acre tract, wells are sequentially g N = \.?, 09 0 2 KILOMETERS L L 2205 T T T T T 1 T é i\ Bo0s 0T T T T T T T T T T ] o ey - }:_25'0 INTEOOFL  MISUGIEMOL 52494 2510 Z7is0 222 ¥ o w0 w0 R

. . . . . ... . . = = - — = = e = . Ny ) N oo i - -24- , . . 3 at 3
numbered in the order they are inventoried. The final letter refers to the base line and meridian. In California, there are three S N\ - Detail of inset man A Scale 1: 63,360 N aN % 2000f— - . . _ Well 1N/8E-36A1 . E 22 5 2,005 / 33H2 ' 3D1 ~ N\ 3N/TE-29R1  341843116155201  03-24-94 2,520 28355 2236V 600 390 580 P
. .. . . . - \ 7] -~ @» = _ N 3 7 3 3 3-24- . 3 Y _ . -
base lines and meridians; Humboldt (H), Mount Diablo (M), and San Bernardino (S). All wells in the study area are referenced to - \' 'f I -JI - p i S o751 RaREr N - 1 o Ly = 2000 Well 1S/9E-3D1 i 1909 1962 Sl e G Z;];i e %Zg ¥ 618 418 598
the San Bernardino base line and meridian (S). Well numbers consist of 15 characters and follow the format 004NO0O4E36B001S. r - [ 'i'_é ' DD i _8‘ g R S . ;ﬁgg;igl ;Z:gg‘;i igiii;gi g;g;gj ;gg? ;;gg; g;g% 3 am ;38 St 12
R . . . . r = ~e. ol s VNS 2 0. 1 X ; - .
In this report, well numbers are abbreviated and written 4N/4E-36B 1. Wells in the same township and range are referred to by T1S e T \ - s i pe k i & 1,950~ RIS 1 & 1,975 oV . T1S INME-36G1 341809116115801 08-23-94 2,111 27972 1831  V 384
. . . . . . . . - T - ] n = - > v = [ - 3N/8E-17L1 342037116101101  03-29-94 1,850 47.81 1,803 S - 248 -
only their section designation, 36B1. The following diagram shows how the number for well 4N/4E-36B1 is derived. : ~ ui 1951 Note: Closely spaced data appear as solid lines on all @ | i 1950 F - 3N/SE-28PI  341843116090401 01-26:94 1832 3090 1801  V 395 375 395 %M
F | ..l M | S graphs; dashed lines represent periods of sporadic data ® Sl 3N/SE-28P2  341843116090402 01-26-94 1,832 30.85 1,801 \% 180 160 180 #M
N i1 i 1 . E 1000 Lol L L S E 1995 T I R 3N/SE-28P3  341843116090403 01-26-94 1,832 30.81 1,801 v 85 45 85 M
RANGE 4N/4E-36B1 7 = B 'y e | Little San Bernar, dino Mountainsg = "% © ® ® & 1 75 @ 8 0 % @ I < "lo40 45 50 55 60 65 70 75 80 8 90 95 INSESOLT  ISellelo00] 0i00e 1506 1059 Lss S e a0 sy
R2E R3E R4E R5E R6E = .| il J YEAR | J(EAR 3N/SE-31J1  341801116104601 01-26-94 2,036  206.68 1830  V 39 370 390  *M
/| 4 - 3N/8E-31J2 341801116104602  01-26-94 2,036 206.63 1,830 v 320 300 320 *M
T8N R4E 1 D C B A R2W 117°00' R1W R1E R2E 116°45' R3E 116°30" R5E R6E 116°15' R7E R8E R9E 116°00' 3N/BE-31J3  341801116104603 01-26-94 2,036 206.59 1,830 v 250 210 250 M
- K 3N/8E-32]1 341757116094701  04-07-94 2,000 203.43 1,797 S - -- -- *
o TN 6| 5|4 |3 ]2]1 £ Fla |H Base from U.S. Geological Survey digital elevation data, 1:250,000, 1987, 0 o 4 6 8 10 MILES Faults modified from Bortugno, 1986; Londquist and Martin, ;ﬁjﬁg;iﬁ; ijiﬁgiiggﬁiiﬁi 8{:8;:33 {223 2232 };ﬁg} ﬁ §§ §3 zé "
T e /' and digital data, 1:100,000, 1981-89; Universal Transverse Mercator Projection, 1991; J.C. Matti, and G.I. Dixon, U.S. Geological Survey, 3N/SE-33H3  341819116083101 01-09-94 1,845 43.76 1,801 R 63 37 63 *
D ren 71819 101112} Zone 11. Shaded relief base from 1:250,000-scale Digital Elevation Model; sun i | | I I | I | I | | written comnun., 1994; Schaefer, 1978 e e N
% = d T -7 18 17 16 15 14 13 /! M L K J illumination from northwest at 30 deQreeS above horizon 0 2 4 6 8 1 O KI LOM ETE RS 5N/8E-é3N2 54]75&1 16092501  01-04-94 ]:992 190:66 13801 R 210 185 210 =
. _-17 / 4N/1E-02Q2  342732116504701  06-30-94 2,926 116.07 2,810 S - - --
F TSN 7 ’ -1 - TaN Y N P R . 4N/1E-03P2 342735116521701  06-30-94 2,930 161.30 2,769 S
= 19| 20| 21| 22 | 23 | 24/ , Q SCALE1:125,000 AN/IE-OSP2  342736116540401 05-16:94 2910 18340 2727  V - - -
T4N ’ R SECTION 36 .-~ = 4N/1E-09D4 342728116531901  10-07-94 2,925 190.28 2,735 S 300 180 300
LT - - 4N/1E-09N2  342642116532701  04-01-92 2,965 210 2,755 R 298 - --
o 30| 29| 28|27 |26 |25 .~ e AN/IE-12R1  342638116492601 063094 2975 14027 2835 S 330 - -
"‘*—\\ Tl - gl e F. 1 Al ° d f bl ° 1 994 d l l h l d ll 4N/IE-13E1  342613116502201 07-22.94 3,000  161.04 2,839 S 505 220 488
Teell -7 - 4N/1E-13M1  342603116501801  05-16-94 3,014 174.42 2,840 S 270 - -
SRR S igure 1. Altitude of the water table in and water-level changes at selected wells. v sousteo Gs sod Tk a0 s T
4N/1E-171L2 342601116540701  10-07-94 2,990 144.51 2,845 S 250 - --
4N/1E-18C2  342627116551801  08-03-94 2,980 158.40 2,822 S 194
- i i 4N/1E-18C3  342633116551001  08-03-94 2,965 150 2,815 R 155
Well-numbering diagram ) 4N/IE-20E1  342530116542101  10-07-94 3,020 13610 2884 S 280 — ~
GROUND-WATER LEVELS AND MOVEMENT--Continued HISTORICAL WATER-LEVEL CHANGES AN/IE-20Q1  342501116535201  10-07-94 3090 12673 2963 8 260 120 260
4N/1E-21Cl1 342545116530301  07-26-94 3,063 181.37 2,882 \Y% - - -
4N/1E-27D1 342441116522201  10-07-94 3,225 248.15 2,977 S 425 240 418
Ground-Water Movement Available data for wells in the Morongo Basin were evaluated to determine water-level changes in different parts of the basin. References Cited--Continued IO aaeatesol 00s0r  aws  laay  ame v W
A _ _ 1 1 4N/1W-03K1  342755116580301 07-22-94 2,860 17.53 2,842 S 404
Conversion Factors Twenty one long-term hydrographs for sej'le(?ted wells are shown. on the large map. Water levels have remgmed relatively cgnstant Loh SW. and ofhers. 1972. Definit fselected dowatert Revisi d wual INIW-OIEL 7119015601 010604 205  4ees  aee s a
In general, the water-table map indicates that ground water flows eastward and northward from the San Bernardino Mountains. £l A’ in the Deadman, Emerson, Mesquite, Mainside, Copper Mountain, Johnson, Upper Johnson, and Fry Basins, where the resident O r?an, -W., ?SOG erIS, . 1’S efini \1)8ns o Sse e? eP groulngé;vazﬁltr erms--Revisions and conceptua AN/IW-07R1  342639117005501 07-26-94 2936 1829 2918 S 130
. . . . . . 2B . . . e . . . . . . : D, - . 4N/1W-10H1 ~ 342717116580001  10-06-93 2,910 12.69 2,897 S -
Multiply By To obtain From Pipes Wash, flow is eastward toward the localized sinks in the water table at Deadman and Mesquite dry lakes. Ground water ZE(;EOTO & ‘é 2|8 |5 population is small and pumpage is minimal or nonexistent. Available data were insufficient to determine fluctuations of the water refinements eological Survey Water-Supply Paper R AN/IW-I0R1  342639116580001 05-16.94 2946 1753 2929 S
: : : . : . -5 25 — ; ; ; ; ; ; AN/IW-13M2  342610116564101  05-17-94 2934 5622 2936  V
pumping by the USMCAGCC in the Surprise Spring Basin has created a ground-water depression and has locally changed the 8 2 B = &8 table in the Pipes, Emerson, or Giant Rock Basins. Water-table declines have occurred in parts of the Reche, Joshua Tree, Twenty- Londauist. C.J.. and Martin. P 1991. Geohvdrol d 4 flow-simulation of the Surprise Sorine Basi AWM 342610116564102 111803 2990 3515 2035 S
foot (ft) 0.3048 meter . . . b8 . . . . . . . ondquist, C.J., an artin, Peter, , Geohydrology and ground-water-flow-simulation of the Surprise Spring Basin
. direction of ground-water movement. From Cushenbury Canyon and other washes along the northern front of the San Bernardino L s 5 nine Palms, Surprise Spring, and Warren Basins. In the Reche Basin, the water level has declined about 36 ft since 1963 at well aquifer system, San Bernardino County, California: U.S. Geological Survey Water-Resources Investigations Report iﬁiﬁilﬁiigf UABUICGMOL 080394 2962 10534 2857 S
foot per year (ft/yr) 0.3048 meter per year Mountains, flow is northeastward to the pumping depression in the Lucerne Basin, and to the Soggy, Melville, and Means dry lakes. 3500 - g £|5 2N/6E-18B1, probably the result of pumpage to supply the town of Landers; in the Joshua Tree and Twentynine Palms Basins, 89-4099, 41 p ’ ’ ANIW-21G1 342519116591401  05-17-94 3021 17307 2948 S -
. . N As ground water moves eastward through the Morongo Basin, subsurface flow across faults is impeded, resulting in a steplike , ?j/\\\‘\\/ HE e pumpage to supply the towns Qf Joshua Tree and Twentynine Ralms has caused df.:clines (.)f about 25 ft since 1963 at well INIWaH MmIGlee0l 0aalos  sam  bess  a00 R s1s a1 470
inch (in.) 25.4 millimeter decrease in water levels (fig. 3). For example, there is a water-level difference of more than 300 ft across the Surprise Spring Fault, N NN g E = IN/7E-32C1, and about 54 ft since 1940 at well 1N/8E-36A1; in the Surprise Spring Basin, the water level has declined 110 ft Moyle, W.R., J., 1984, Bouguer gravity anomaly map of the Twentynine Palms Marine Corps Base and vicinity, :ﬁgg?ggﬁ gﬁg‘s‘ﬂ iggi ;gi ggjg:gi gggg iggfg ggg: 2 - - -
. . . near extinct Surprise Spring. Between the faults, the hydraulic gradient is approximately constant and generally very low. The past 3000 " RN 7/\\,\ | Water tapje |~ - £ | since 1960 at well 2N/7E-2C1 as a result of pumpage for the USMCAGCC; and in the Lucerne Basin, the water level has declined California: U.S. Geological Survey Water-Resources Investigations Report 84-4005, scale 1:62,500, 1 sheet. 4NDE-1TH2  342612116471601 06-30-94 3030 13595 2,894 S 200 - -
mile (ml) 1.609 kilometer . . . . . . . . . ) NN N —= @ - h 4 ft si 1954 1 1E-17D1 h £ 1 4N/2ZW-12N2  342637117025401  07-26-94 3,003  104.75 2,898 S 192 60 192
and present occurrence of springs at fault boundaries (Rabbit Springs, Old Woman Springs, Surprise Spring, and Mesquite Spring) RGN LN & - 3 as much as 94 ft since 1954 at well SN/1E-17D1, near the town of Lucerne Valley. INAEOTGL  342708116422401 06.29.54 2895 6430 2831 v 97 o5 o7
. . . . . . . . . . . . - o - o BN o .. . . . . . . .
square mile (mi?) 2.590 square kilometer indicates diversion of flow to the surface across faults at these locations, and emphasizes the importance of faults in controlling ARSI TN N 2 ® 5 <) Rantz, S.E., 1969 (1972), Mean annual precipitation in the California region: U.S. Geological Survey Open-File ANGEASIL 326001635101 0629.04 2863 8204 2780V S w
ground-water movement. Ground water leaves the basin across the Mesquite Fault in the southeastern part of the basin, and o500’ C LI Tl \‘\ S 2 L The largest observed water-level decline in the study area is in the Warren Basin, at Yucca Valley, where the combined decline Report, 5 p., (includes two sheets, scale 1: 1,000,000). INBE23GI 251716380601 062994 2850 7272 2777 V154 76 150 Oat107
. . . ’ SN A NN N = = . . . 4N/3E-30C1 342448116424601  06-29-94 3,080 198.18 2,882 A% - - --
ultimately moves eastward toward Dale Dry Lake (not shown) (E.S. Riley and G.F. Worts, Jr., written commun., 1953). N ‘\Be/dfro\ck y AR & N - ;‘ since 1947 is 309 ft at well 1N/5E-36K1 (destroyed) and nearby well 1N/5E-36K2. The data for these two wells were combined to ANBE3SH  342324116374901 010294 2920 13605 2784 S s12 200 512
b \ AR K \ | [ . . . . . . . . . . 1 1 1
SIVANANSA SN SN ERbtt m i e S ¢ give a better indication of total decline in this area. In the western part of Warren Basin, the decline at well IN/SE-34N1 is about Schaefer, D.H., 1978, Ground-water resources of the Marine Corps Base, Twentynine Palms, San Bernardino ANME-I7C1  342620116351701 052594 2735 3895 2696  V 61 59 61 Ous4
indi i i ; ; oo ] Be A " © S : . : . . County, California: U.S. Geological Survey Water-Resources Investigations Report 77-37, 29 p UMY BRG] Wees) e s ey Y 20— -
Other patterns indicated by the contour lines and supported by previous findings are (1) northward flow from the Little San 2,000 .-, - -, |’ -Bedrock- . = 25 178 ft since 1958. These large declines probably result from increased pumpage to supply the growing population of Yucca Valley. ’ S ’ : jﬁﬁsggg: BTN T R R R T —
. . . . . . . . A NP - ~3Blo ~ - K . . .. . . . . . -3 3423 -24- R X X at
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Water-level Measurements ground-water movement in areas of the basin unaffected by pumping are low--generally a few feet per year (French, 1978). 1500, v s rE| vl N g g 2 &l s 3 S| - ’ I T ANIGE-32B1  342337116223001  03-02-76 2400 7700 2323 S 102100 102 Z
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Water-level data for this study (table 1) were collected from 248 wells during the period January-October 1994 to define the Ground-water depressions are present in the areas of highest historical and current pumpage: Warren, Lucerne, and Surprise 1000 = - S| E|' o T S 5| s = = Vertical Datum SNAE-32B2  342910116534801 07-22-94 2870 16984 2700 S 465 240 400
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the pressure is atmospheric, and it is defined by the levels at which water stands in wells that penetrate the water body (the zone small-scale variations, the yarren Basin area (inset map A) 1s enlarged to 1:63,5600 scale. 'lhe variability might be due to (1) the 0 5 MILES ’ : e eIV S, : : : : : SNAW-25GL - 342943116555201 - 07-22-94  2.850 13208 2718 S T
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of saturation) just far enough to hold water (Lohman and others, 1972). Additional water-level data (from 11 wells) collected prior presence of faults that separate the area into small isolated compartments, and (or) (2) incomplete recovery of the water table in the T . . . . P . . ( )-ag SNAW3ICI  342916117012601  07-26:94 3080 21870 2861 S %2 - -
’ . . . ; ; ; : 0 5 KILOMETERS California Department of Water Resources, 1964, Names and areal code numbers of hydrologic areas in the Southern datum derived from a general adjustment of the first-order level nets of both the United States and Canada, formerly SN/IW-36R1  342826116553001 07-22-94 2861 15698 2704 S 468 148 468 Oat345
to 1994 also were used to construct map contours where current data could not be obtained or in areas of sparse data and little public-supply wells at the time of measurement--even though pumping had ceased 24 hours prior to measurement. - . - ’ ’ N/IW-0511 34380211 1 072194 3220 1153 3,1
District: California Department of Water Resources Office Report, 57 p. called Sea Level Datum of 1929. a0l it vz qems S T
water-level fluctuation. For 87 wells where static water-level measurements were difficult to obtain, water levels reported b P POt 2P GUIVZAN  SEHIETICEI (s 2D By A B 350
. i p Y Perched water occurs in the Mainside Basin (under Mesquite Dry Lake) approximately 130 ft above the regional water table ’ ONIW2IRI  shilTierisol Orolod 0% 1821 2sss S 4 168 288
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other agencies were used. The remaining water levels were measured by USGS personnel using steel or calibrated electric tapes. ! " Mesq y pp y g Figure 3. Hydrogeologic section A-A’ showing steplike decrease in water levels across faults. French, J.J., 1978, Ground-water storage in the Johnson Valley area, San Bernardino County, California: U.S. ENIWSGII  SASSIRTIBSHR01 CHDLOA 2048 {6745 2750 'S 366 726 366
Water-table altitude was calculated by subtracting the water-level measurement from the land-surface altitude (determined by Mpvement of this water seems to be southeastward, similar to that of the regional ground water below. The probable source of Geological Survey Water-Resources Investigations Report 77-130, 35 p.
leveling survey or from topographic maps). Ground-water flow is from high to low water-level altitude and is perpendicular to this perched water is spreading ponds that are used for sewage-water treatment.
lines of equal water-table altitude on the map (fig. 1). Arrows shown on the map indicate the approximate direction of movement. Lewis, R.E., 1972, Ground-water resources of the Yucca Valley-Joshua Tree area, San Bernardino County,
California: U.S. Geological Survey Open-File Report, 51 p.
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