TABLE QF CONTENTS ¢ v vcccossacassssssssasssnsssssess8

LIST OF ILLUST RATION . .ttt t it ittt et tetnteteenensessensesnsesensennans 10
LIST OF TABLES . ottt ittt ittt ittt eeennnosoeeessssseeesesneeenennnnnns 14
CHAPTER 1 INTRODUCTION . ittt ittt ettt tttttannnenoesasenssasseenesns 15
Pre aCE. « o v e e e e e e e e e 15
PrUFDOSES 5.5 ¢ 558 5 ¢ 6w 85 55 & 8 BB R H G RSB ES HES GBS BN RBA S R RA S AR E AR a 15
Patticipatlog GEeNEIEs. . »ww s e s sem e snm s mm e s me s Sme s 8o a 556 6 FERE ST BEEFHE§ By 15
Acknowledpments and diselalitier. « o v s vvsvns s nwsowmrnreswrsrunsvEs s noe s pnsen 15
Regional Geographic Setting. .. ... ... . 15
LOCATION « o v v e et e e e e e e e e e e e e e e e 15
Topogiaphy Afd AralDagE: o s orm s am oo on s mw s ams b 25 5 xs & wmE s 2585 L5ES s R0k 15
ClMate. « .o oot e e e e 20
Population and €ConOMmMY . « vy o vu vt vnnromssnrinesnsesvonssnesnrrssesraasvess 20
History of ground-water development ......... ... ... ... ... ... i i 20
Regional Gealogie Setting oo « s so s s s a5 00655655 005 0880 besasissnsamnmnmnnsmnssmes 21
(Geologie Cltameristion « « vuws suws sums wu v v um s snbssms s mn s aws s BE® s uros Emas ans 21
ColORIC DISEOIF oo v rmmn smma smm s pmm® wue § SR s s HE Y BN6 1 MATPRE S MREE SAEN HEH EH ¥ 21
REfErOICES « o v v e e e e e e 24
CHAPTER 2 MESILLA BASIN GROUND-WATER AQUIFER SYSTEM . ............. 24
Location and Extent. . . ottt e e e e e e e e e e e e e 25
History of Ground-water Development. .......... .. .. i 25
Ground-water TAVESHEAtIONS: su s v sw s s mna 558 55 6% s aub s mn s odes bucs 8505 6B i 6 %80 0SS5 &s 25
Gealophe/Geobrydraulic SEINg « o « ve s cwisvussnasmnespms suws mum s nms s ouss suisens 26
Regional SIUSIES v« o v cve s vm v xwmm s vues ww s oo gssm gane s omss Suerss s amisnms e 26
Depositional history ... ... 26

RIO GRANDE FLOODPLAIN ALLUVIUM (New Mexico stream reach) ................. 29
BEcHAEE . s wwssamasanssosmas nisssdfshasfdo s BRASERF I KETREES & ES S dm v smin n 2 5 n 29
DUSEHAIER, « ¢ sme s smm s sman s mmsn mms s mus 1 Sm s mres 5o a3 B EEE I FER D BEE § SELLEE 7 HEE 15 29
Hydrologic Chareterisfies s« « sue s suasssssvmrsnesmnss muasemt ramssnes Puis nas ons 3 29
Water Quality . .. oot 29
MESILLA BOLSON . ottt e e e e e e e e 29
Satiirated THICKNESES o o5 s oo 55 26 5555 5508 55 6565 508 6585 5588 555 ba i s hsssmnnvmes smes 29
Hydrologlc CharasteriBtios <o s s ve e umssmmsssussess mayumss mess 5a t nanes 68 bs 985 uma s 29

RECIEIEE vne oovww s v srmm s s s 6 5 o 5 588 8m B 4 B0 & 0K K& 50 65 5@ 83 GF 65 BT 058 KESF BB 5 FHS 30
L el . 30
Water Quality . .. oot 30
Volume with Total Dissolved Solids less than 10,000 mg/L .. ......... ... ... ........... 30
JORNADA DELMUERTO BOLSON .. oottt ettt ci e ie e eiee e enennns 30
Location and BRIEIT. » o o s s sso s s omss s s nuss sossessmamssnsssnss s ussibmdsonnemms 30
Hydrologic Characteristics .. .. .. ..ot e (AP 30
Ground-water MOVEMENT. . . ..o\ttt it et e e 32
RECHAIEE s sus s 5% 68 08 83 R% 85 a0 s 2 mmie s sm s s mm s v s s moms e mmins e s s § B § 32
B O S 32
ATER LISE. ¢ vnw s smt s smrs svs s smms nnsfmmes st smssmus s 6as s nass soss bassodd b 32
SUSCEPTIBILITY TO CONTAMINATION . ...ttt 32
Land Ownershipand Land Use .. ... ... e 32
Special-use Permits . .. .o\ttt i e 32
Colonias it Diofa Ans CallBTT. « s m s s o5 ¢ s s ases 9555 55855555 ha i 6 amonmessmensnn 38
Agriculture . ..o e e 38
Sources of Contamination . . .. .. ..ottt ittt it it e e e 38
Aquifer SEnSItIVIEY @SSESSIMENT . + « .« v v vt vt et et et e ettt e e e et e e 38
CrOPPIAE SOUVITT: o v s s wm v 0 5 im0 5 55 5 ARG 5 REE SRS 5 SRS b Ga b s mam s s s m s m i n 40
DIAEIEs . vv s mm s e sm v mmes wo 55 smas s s mms sws s a5 REES 8BS i A8 aEBeE RS 5 RALEa 40
Septic tanks. . . oo i e 40
Particle tracking. . .. .. .. e 45
RETEFEIEEE 5 ¢ 556 2508 5 285 6 L E 5 555 5 5k os mmos v v ke mm o mim s = mmis @ mm s w5 e W 45
CHAPTER 3 HUECO-TULAROSAAQUIFER . ... .. ittt iiiiiiiiiienennnennas 47
Location and Extent. . . .. ..ottt e 47
Stratigraphy and Water-Bearing Characteristics . .. ............. i 47
BaSIl GEOIMETIT « v ¢ sas s 50 ¢ 6 5855 585 5565 bwinm ammemmsnrmesmmesmesemms s mss e 47

Rock and sedimene types. « « c c su o us s osmsnsassosbnssonssanadnnssne s sas ... 47
AGUIIET DIOPEITIEE ; . v s s w5 5 m 6 5o gt @@ 5 5e 6 ss 658 E S Ea BEES EEE s a5 8 BEESEE 5 53
Potentiometric Surface Map and Water Levels. . . ... .. ... o i 53
Ground-Water Availability . . .. ..o 57
Beehange APOHS: 5 wo s sos s mus s 2805 5808 5588 Sk 5 mm s » mm s mo s s miss s rmm o ae mn s s 57
JOISEarte JAEOBE « v c s e xmno s s mims sRes rE b RS e s SA G BB E AR A E R bk § B § R s 60
Water LUaktR « o v cv s puvovups paa samesma e sm st way o8I DU ED BAES RBAE S s BEE AE E S B 60
General hydrochemistry. . .. ..o o e 60
Origin of solutes in the El Paso/Ciudad Juarezarea.............. .. ... .. .. ....... 60
Vertical layering of hydrochemical types in El Paso County .. ........ ... ... .. ..... 65
Historical €Range. o o s sw s wm s anm s mus omss 5876585885558 E5AR T hainmesmim mme 69
Contaminant Susceptibility and Evidence of Contamination . .. ......... .. .. ... .. ...... 69

ReferenCes « o o ot e e e 75




CHAPTER 4 SOUTHEASTERN HUECO AQUIFER ... ...t vtiiinnnnnereeennnnns 77
Location and Extent. . . .. ..ot e 77
Stratigraphy and Water-Bearing Characteristics . .. .. ... ot 77

Raek arid sedlTene TFPE8: « o s s sm s s am s o me s 080 nmm s Baas 65 b6 600 ER s 5507 RES 6 0 &S 5 77
AQUIfEr PrOPerties . . .o oo vttt e et e e e e e 77
Potentiometric Surface Map and Water Levels. ... .. ... .. o i i 83
Ground-Water Availability .. ... oo 83
Reehafge ATOHS: 5 sm s nos s anhs s 506 8 ed asms 588 5 5 8§ 565 BEEF RaE bmds bhkh kit eas énmws 83
IIREE AR . s u s pers PREs § MRS EREE DRES BEH ¢ HEA S 56§ EEN S BHA EERE SRS HEE ) EE DS | 83
Water Quality . .o o e 86
General hydrochemistry. . .. ... . 86
Ortgin of SOlURES < ¢ 5.6 55 06 4 5 55 55 58 50 28 6 bms boic mmas mmes mm e mme s e s s
Ground-Water MOVEMENT . . o vttt e et e e e e e e e e e 86
Numerical flow modeling. .. .. .. ... . 86
Model orientation and design. . .. .. ... 86
Model results. . .. .ot 90
Bodel aRalyses 5 5 5 oo 6 0065555 5555 5 5 5 85 5 5 S 2 Tiemis 2 w5 wmn mmm—n . . n 94
Model lImiItations . . .. oot e e e e e e e 94
Susceptibility to Contamination .. ... ..ottt e 100
References . . . o oo 100

CHAPTER 5 RIO GRANDE AQUIFER (Texas/Mexico streamreach)................. 102
Location and EXtent. . . ..ottt e 102
Stravigraphy and Water-Beating CHatacteristlos .« s snsssscvnssme s mmesmnis ausasismas 102

S Sl ETTETT B oo 5 s w6 5 mon k5 85 58 508 § B 8 KEE FEA S B DB S5 B R B E R LS EE S R 102
Aquifer Properties . . .. ..ot 102
Potentiometric Surface Mapsand Water Levels . .. .. .. ... ... ... .. .. .. .. . ... 102
Ground-Water Availability .. .. .. oo 102
RIS B, oo s mus e aees cEes 905 BHEE G561 HE L EEEE BEE§ SRR 5 EED 5 ERS B ] bR 109
Discharge Areas . . . ..ottt 109
Water Quality . .. oot 109
General hydrochemistry. . .. ..o 109
Sonrces of SAllRlty s s s cos s vuiamassnss 08650050888 M55 0855 mwsrmnnnmes momne 109
Ui, G BONIEES » s s s s v 5 5 s 50 5 5 Mmoo SB 6 RMA S E s BE S E B E s EEEE R F S E KBS A 119
Historical change. . ... .. 119
Susceptibility to Contamination .. .. .. ..ottt e 124

REfErEnCeS « o v v oo e et e e e e 124

CHAPTER 6 DIABLO PLATEAU AQUIFER . ... .iittitittietenenreenneneennenas 125

Location and EXtent. . . .. ..ot e 125
Stratigraphy and Water-Bearing Characteristics . . ... ... 125
Potentiometric Surface Map and Water Levels. ... .. ... ... o i 125
Ground-Water Availability ... ... .o 125
Recharge Areas. .. ..ot io it 125
Discharge Areas . . .. oo ot 131
Water Quality . .. oo 131
General hydrochemistry. ... ... oo 131

Origin of solutes . .« ..ot ot 131
TotopTie SHALPOES « «om o s s oms s smes SR8 5 REE5 6055585 bmmsasn s mmn s mme s mm s s 131
Historical change. . ... ... 131
Susceptibility to Contamination . ... ... . 139
References . . .. oo 139
RECOMMEN D AT ION S . . ittt ittt ettt ittt tnnsonesoneeeonossnsnnnns 140
APPENDIX A  List of Water-Related Agencies and Institutions ..............c000u... 141
APPENDIX B  List of Public Presentations, Articles, and Abstracts . .......c0o00vue.n. 142
APPENDIX C  GIS Coverages, Metadata Descriptions, and Ground-Water Sets ......... 144




LIST OF ILLUSTRATIONS

1.3

1.4

1.5

1.6

21

2.2

2.3

2.4

2.5

2.6

2.7

28

2.9

.................................................................... Page
LoBatian OF SEHN QB v o 5 v o s s v 5 85 8% 5B & BB A CEH b @855 REEF BE 8 I REE BB wma e 16
Transboundary aquifersin study area. . .. .. ... .t 17
Three-dimensional depiction of surface topography and

principal drainages in the transboundary study area. ........... ... ... ... . ... 18
Surface drainage basins in the studyarea. ........ ... ... ... . ... 19
Geologic coverage map of the regional study area. .. ...... ... ... ... .. .. . ..., 22
Conceptual hydrogeologic model showing undrained

basins, partly drained basins, drained basins, and regional sinks.. . ..................... 23
Shaded relief map with urban and agricultural land use.. . .. .. ... .. L 27
Surface geology of Dofia Ana County, New Mexico. .. .......... ... ... 28
Water-level contours and selected hydrographs for the

Mesilla Bolson and Rio Grande Alluvium aquifers. . ........... .. ... .. .. ........... 31
Public water wells, water distribution systems, and land use

in Dofia Ana County, New Mexico. . ... ... .. i e 33
Groundwater depletions by category in Dofia Ana County,

New Mexico for 1975, 1980, 1985, and 1990. . . .. .. oot e, 34
Groundwater depletions by category excluding irrigated

agriculture in Dofia Ana County, New Mexico for 1975,

JSIBE, 1985, e LMW s o s o mom s mss s o8B s 55 & kHd 8 B E HE IS REE 5 fm nm o s mim o o 34
Natural sensitivity of the Mesilla Valley, Dofia Ana County,

New MexXico. . .o oot e 39
Dairies, particle tracking sections, and orchard locations. . .. .................. ... .. .. 41
Dairy site map detail.. .. ... 42

2.10

2.11

3.1

3.2

33

3.4

3.3

3.6

3.7

3.8

3.9

3.10

3.12

3.13

3.14

3.15

Dairy groundwater levels. . . ... 43
Dairy groundwater nitrate levels.. .. .. .. ... .. . 44
Location and extent of the Hueco-Tularosa aquifer.. .. ..o 48

Bedrock configuration map beneath the Hueco and
Tularosa Bolsons. . . .. oottt e 49

Basin fill thickness map for the Hueco and
Tularosa Basins. . .. oottt e 50

Generalized hydrogeologic cross sections A-A’,
B-B’, and C-C’ across the Hueco-Tularosa aquifer.. . .. ............................. 51

Geoelectric cross-section D-D’ across the
Hueco-Tularosa aquifer, northern Chihuahua, Mexico. ............. .. ... .. .. ....... 52

Comparison of transmissivity values derived
from aquifer tests in the Tularosa and Hueco Bolsons. . .. .. ......ovuinnee ... 54

Comparison of hydraulic conductivity values
derived from aquifer tests in the Tularosa and Hueco Bolsons. . .. ..................... 54

Regional potentiometric surface map for the Hueco-Tularosa
aquifer, illustrating an inset potentiometric surface map for

the City of El Paso and Ciudad Juarez. .. ........ ... .. ... .. . 55
Time series hydrographs for the Hueco-Tularesa aquifer. ... ......................... 56
Change in water levels for the City of El Paso - Ciudad Juarez

area, 1987/1988 to 1992/1993. . ..o i 58
Conceptual diagram illustrating mountain front recharge. ........................... 59
Major flow components of the Hueco-Tularosa aquifer. .. ........................... 59
Ground-water pumpage from the Hueco Bolson; 1903 -1994.. ....................... 61
Ground-water pumpage from the Hueco Bolson; 1990 - 1994.. .................... ... 61

Approximate thickness of the freshwater unit in the Hueco-Tularosa bolson.. .. ........ ... 62

N\




3.16

3.17

3.18

3.19

3.20

3.21

Piper diagrams illustrating geochemical types for the
Hueco-Tularosa aquifer. . .. .. ..o e 63

Geochemical evolution piper diagram for group 3 and
group 4 ground waters in the Hueco-Tularosa aquifer. . .. ...... .. ... .. . .. ... .. 64

(Ca + Mg) vs HCO:s plot, group 3 and group 4 ground waters. .. ..........ouvrennn... 66

Ca + Mg - SO4) vs HCO:s plot, group 3 and group 4

IS DL o s e iy s e aE s BEE s E0R S BEE EEEE HEEE BE S BEE BEEE HEE RS SR 66

(Ca + Mg - SOs - 0.5 HCO:s) vs (Na-Cl) plot, group 3
and group 4 ground Waters. .. .. ..o\ vttt ittt e 66

(Na/Cl) vs Cl plot, group 3 and group 4 ground waters.. . ......... ..., 66

3.22 The upward shift caused by removing Hcos from the

3.23

3.24

3.25

3.26

3.27

3.28

term (Ca+Mg+Na-SO.~-HCO;) gives the amount of

mass due to dissolution of calcite. . . .. oottt i e 67

The upward shift caused by removing SOs from the term
(Ca+Mg+Na-SOs-HCO:) gives the amount of mass due
o dissolution of GyPSUNL. « x c s s s ssnssnssinmsssassneines aussmnt e 67

The upward shift caused by removing Cl from the term
(Ca+Mg+Na-Cl-HCO:3) gives the amount of mass due
to dissolution of halite.. . .. .. ... 67

Stiff diagrams for ground-water samples collected at
discrete sample intervals in the El Paso Countyarea. .. ......... ... oo, 68

Comparison of change of chloride concentration in
ground water with drawdown in City of El Paso and
Ciudad Juarez municipal water wells. ... ... ... . . 70

Time series hydrochemical plots for municipal wells in the City
of El Paso and Ciudad Juarez area showing increasing concentrations

of major elemental constituents in ground water.. .. ... . . i 71

Possible sources of salinization of ground water in the
City of El Paso/Ciudad Juarez area.. . ... ... ot e e 72

3.29 Nitrate concentrations in military, City of El Paso, and

3.30

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

Ciudad Juarez municipal wells. . . .. ... oo 73

Diagram showing fecal coliform levels in 12 well-water

samples collected in the Ciudad Juarez metropolitan area. .. ......................... 74
Location and extent of the southeastern Hueco aquifer. ......................... ... 78
Major flow components of the southeastern Hueco aquifer. . .. ....................... 79
Generalized hydrogeologic cross section A - A’ .. .. ... ... 80

Geoelectric cross section B - B’ across the southeastern
Hueco aquifer, northern Chihuahua, Mexico. . .. ........ ... .. .. ... ... 81

Regional potentiometric surface map for the southeastern

OB AOITER » s s 5 w e 0508 55085 5 550 5 528 558 5 55 2 b e s mm v s mms s s s s e s o 84

Tritium activities (TU) and percentages of carbon-14 in

highland (mountain and slope front) and lowland

(basin floor) areas of the southeastern Hueco aquifer

indicate that precipitation recharge occurs primarily

within the upper mountains and pléteaus, and across

the broad alluvial fans that border mountain fronts.. .. ... ..ot 85

Hydrochemical piper plots for the bedrock (mountain
and plateau) strata, bolson strata, and Indian Hot Springs.. . ......................... 87

Scatter plots showing (Na/Cl) molar ratios vs
molar Cl for samples collected from the bedrock
(mountain and plateau) strata, bolson strata, and

Indian Hot Springs. . . .« oot 88

Scatter plot showing (Cl/Br) molar ratios vs molar Cl
for samples collected from the bedrock (mountain and
plateau) strata, bolson strata, and Indian Hot Springs. . ............................. 88

4.10 Scatter plots showing (Na-Cl) molar quantities vs

molar SOs for samples collected from the bedrock
(mountain and plateau) strata, bolson strata, and

Tridiam THOE SBEIBES. « - 5« 5 e s 6 ms 6 5 65 55 585 555 5 @ s oam mrms s mmsonscs e mm s n e 88

7=




4.11

4.12

4.13

4.14

4.15

4.16

4.17

4.18

4.19

4.20

4.21

4.22

Diagram showing the gridding scheme, the aquifer

zones, and the boundary conditions selected for

the numerical profile model oriented between

the Diablo Plateau and the Sierra de San Ignacio. ........ ... ... ... ... ... ... ...... 89

Recharge rates and comparison between measured and
simulated hydraulic heads in the transboundary

profile model. .. .. . . e 92
Particle trajectories do not form a perfect mirror image

where they upwell beneath the international boundary. ........ .. ... .. ... .. ... .. .. 92
Simulated pathlines in the numerical profile model. ........... .. .. ... ... .. ... ..... 93

Recharge rates and comparison between measured and
simulated hydraulic heads in model scenario 1. ...... . ... ... L. 95

Pathlines suggest greater movement of ground water into
Mexico with lower recharge rates in the Sierra de San Ignacio,

model scenario 1. . ..ottt e 95

Comparison of unstressed hydraulic head and pumping
hydraulic head in the numerical profile model, model scenario 2.. . .................... 96

Pathlines originating in Mexico move across the international
border to pumping cones of depression in model scenario 2. .. ............ ... ........ 96

Diagram showing flow capacity and absence of flow capacity

in the highland bedrock aquifers. ...... ... .. . . . 97

Drains specified at land surface elevation in the numerical
profile model, model scenario 3.. ... ... ... ... 98

Comparison of initial simulated hydraulic head and simulated
hydraulic head at flow capacity, and recharge rates at flow
capacity, model scenario 3. . .. ... .. 98

. 2 8 .
Binary plot of & H versus 8 O values for vadose zone and
saturated zone waters in the southeastern Hueco aquifer. . ........................... 99

4.23

5.1

5.2

5.5

5.4

5.5

5.6

5.7

5.8

59

5.10

Conceptual model showing mountain and mountain front

recharge and the absence of precipitation recharge along

the basin floor due to the substantial excess of evapo-

transpiration OVer PreCipitation. . .. .. .. ...\ euuuene et i e e e 99

Location and extent of the Rio Grande aquifer in the studyarea. . .................... 103

Water-level contour map for the Rio Grande aquifer in El Paso

and Hudspeth Counties, 1973 and 1974. .. .. ... 104

Water-level contour map for the Rio Grande aquifer in El Paso

and Hudspeth Counties, 1994 and 1995. .. .. .. ... it 105

Diagram illustrating underflow, baseflow, losing stream,

and a mixed system that includes underflow and baseflow

components of flow in an alluvial aquifer hydraulically

CONNECTEd 10 @ STTEAML. + &« v ot et e e e e et e e e e e e e e e e e e e e e e e 106

Hydrographs illustrating water-level changes in the
Rio Grande aquifer in El Paso County between
1970 and 1995, . oo oo 107

Hydrographs illustrating water-level changes in
the Rio Grande aquifer in Hudspeth County
between 1970 and 1995. .. .ottt 108

Major flow components in the Rio Grande aquifer. . ... 110

Located adjacent to the Rio Grande, well 48-41-624

had increasing total dissolved solids in samples

collected between 1986 and 1988. When the well

was resampled in 1989, total dissolved solids had decreased

substantially. . .. .. 111

Stiff plots show Na-SO« and Na-SOs-Cl ground waters
with salinities usually less than 3,000 mg/L in the
Rio Grande aquifer above the El Paso/Hudspeth county line......................... 112

Stiff plots show Na-SOi-Cl ground waters with salinities
usually greater than 3,000 mg/L in the Rio Grande aquifer
below the El Paso/Hudspeth county line.. . ....... ... ... .. ... ... ... .. ... ...... 113

—
N




5.11

5.12

5.13

5.14

5.15

5.16

5.17

5.18

5.19

5.20

%21

5.22

Diagram showing how solutes in irrigation water
become concentrated in irrigated soils due to high
EVAPOLIANSPITATION FATES. .« . o v vt et et e e e e e e e e e e e e e 114

Diagram comparing water quality and streamflow
discharge for the Rio Grande at El Paso and Ft Quitman,
1973 and 1991, o o e 115

River salinities fluctuate downstream of El Paso due to
inflows from several sources that both dilute and enrich
Rio Grande water with respect to total dissolved solids. .. .. ......... ... .. ... ... .... 117

Piper diagrams shown in time series that illustrate surface
water at the El Paso and Fort Quitman gage stations,

January, 1970 - 1991 (@) and July, 1970-1991(b). .. ..ot 118

Piper diagrams for the Rio Grande aquifer in El Paso and
Hudspeth counties. .. .. ... e 118

Comparison of discharge quantities in the Rio Grande at
El Paso and Fort Quitman.. .. .. ..ottt e 120

Binary plot of 8'H versus 8 O values for Rio Grande
aquifer in the Mexican part of the alluvial aquifer. . . ........ ... ... ... ... ... .. 120

Scatter plot showing (Na/Cl) molar ratios vs molar Cl
for samples collected from the Rio Grande aquifer in
El Paso and Hudspeth Counties.. . ... .ot e e e 120

Scatter plot showing (Ca+Mg)/HCO: molar ratios vs
molar Cl for samples collected from the Rio Grande

aquifer in El Paso and Hudspeth Counties. . .. .. ... .. i 120

Scartter plot showing (Ca/SO+) molar ratios vs
molar Cl for samples collected from the Rio Grande
aquifer in El Paso and Hudspeth Counties. . .. ...... ..o, 120

Scatter plot showing (Mg/SOs) molar ratios vs
molar Cl for samples collected from the Rio Grande

aquifer in El Paso and Hudspeth Counties. ... ... .. .o o i i 120

Time series graph of increasing salinities in the Rio Grande. . .. ....... ... .. ... ..... 121

5.23

5.24

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.12

6.13

Diagrams illustrating contamination of an alluvial aquifer
from a contaminated StrEam. . .. o\ttt e e e e e e e e e 122

Bankfiltration during induced infiltration from a river to a
high-capacity well in a porous alluvial aquifer. . .. ... ... ... ... ... ... ... ... ... 123

Location and extent of the Diablo Plateau aquifer
and surrounding FEEIDM 5 5 5c 8 60 6 4 smom s mm o mmm  mm m 2 e i s e e ke 126

Regional potentiometric surface map for the Diablo
Plateau aquifer and surrounding region.. .. .. ... 127

Hydrographs of selected wells in the Dell Cityarea.. .......... ... ... ... ... ...... 128
Map showing tritium activities (TU) and percent

modern carbon (PMC) of ground water in the Texas

portion of the Diablo Plateau aquifer. . .. ....... ... .. o 129

Major flow terms in the Diablo Plateau aquifer system. .. .......................... 132

Areal distribution of ground-water facies in parts of the

Texas and New Mexico portions of the Diablo Plateau aquifer.. . ... .................. 133
Plot of (Ca + Mg) vs HCOs . . .. oottt e e 134
Plot of (Ca + Mg - SO vs HCOn. . ..o oo oo N 134
Plot of (Na - Cl) vs (Ca + Mg - SOu - 0.5HCOM). .. .. .ooove i) 134
Plot of (Na/Cl) ratio vs CL. . . .. oottt e e 134

Piper diagram illustrating geochemical types for
ground water in the Diablo Plateau aquifer.. .. ........... ... ... ... ... ... ...... 135

Plot of SH VS 8 O o v oo e e e e 136

Chemical composition of Dell City ground waters
fip Il I o ow mowa s i mmmm R o B5e 5 B 1 8T F R § A f RS R R R R LR e 137

6.14 Major ion chemistry changes through time for

well 48-07-205. . . . oot 138

N\
O




LIST OF TABLES

2.2

2.3

2.4

2.5

4.1

4.2

6.1

.................................................................. Page
Water use by category in Dofia Ana County, New Mexico

in 1990 in acre-feet. . . .. oo it 35
Water use by category in Dofia Ana County, New Mexico

B0 1985 L0 AOIBAEOE s 5o ¢ 3 wis v 5500 5 5,508 5 5088 5 5.5 5 RE €5 8 6 v mm o » e @ mmm s o e b s 36
Water use by category in Dofia Ana County, New Mexico

in 1980 inacre-feet. . . ..o i 36
Water use by category in Dofia Ana County, New Mexico

in 1975 inacre-feet. . . .. .o 37
Summary of groundwater depletions by category for

Dofia Ana County, New Mexico, 1975, 1980, 1985,and 1990........... ... ... ..... 37
Transmissivity values derived from aquifer tests in the

southeastern Hueco aquifer. .. ... o 82
Numerical profile model parameters, by zone. .. ....... ... ... .. ... .. ... ... .. .. ... 91

Transmissivity values derived from aquifer tests in the Diablo
PLateall AGUIFET: &6 5 556 6 ¢ 50 s v e e s mmaumim e mi wmim s e e e s S e § s 130




