DEPARTMENT OF THE INTERIOR
UNITED STATES GEOLOGICAL SURVEY

ARIZONA DEPARTMENT OF WA
ARIZONA MUNICIL.

Prepares i1 aetion with the
4@ {F@URCES, SALT RIVER PROJECT, and

"7 49R USERS' ASSOCIATION

WATER-RESOURCES INVESTIGATIONS REPORT 88-4202
SHEET 4 OF 5

EXPLANATTION

UNCONSOLIDATED SEDIMENTARY DEPOSITS—Includes

upper, middle,

RED UNIT,

ROCKS

and lower units

EXTRUSIVE ROCKS, AND CRYSTALLINE

HYDROGEOLOGIC UNIT FROM WHICH WATER SAMPLES
WERE COLLECTED FROM WELLS PERFORATED 90
PERCENT OR MORE IN THE UNIT

P
Fi

s As‘xv

EXPLANATTION

UNCONSOLIDATED SEDIMENTARY DEPOSITS—Includes
upper, middle,

and lower units

RED UNIT,
ROCKS

EXTRUSIVE ROCKS, AND CRYSTALLINE

HYDROGEOLOGIC UNIT FROM WHICH WATER SAMPLES
WERE COLLECTED FROM WELLS PERFORATED 90
PERCENT OR MORE IN THE UNIT

EXPLANATTION

upper, middle, and lower units

RED UNIT,
ROCKS

EXTRUSIVE ROCKS,

HYDROGEOLOGIC UNIT FROM WHICH WATER SAMPLES
WERE COLLECTED FROM WELLS PERFORATED 90

PERCENT OR MORE IN THE UNIT

UNCONSOLIDATED SEDIMENTARY DEPOSITS—Includes

AND CRYSTALLINE

CHEMICAL-QUALITY DIAGRAM—Shows major chemical
constituents in milliequivalents per liter.
The diagrams are in a variety of shapes and
sizes, which provide a means of comparing,
correlating, and characterizing types of

water.

Milliequivalents per liter

o Upper unit (] Upper unit cations Anions
(o) Middle unit O Middle unit Upper unit Sodium plus Chloride plus
potassium - fluoride
, ) Middle unit . NG _~
A Upper part of the lower unit A Upper part of the lower unit Magnesium / - / Sulfate
Calcium ] : ! Bicarbonate plus
Upper part of the lower unit 20 10 0 10 20
A Lower part of the lower unit A Lower part of the lower unit PP carbonate
Lower part of the lower unit
[ ] Perforated interval is unknown or well is a Perforated interval is unknown or well is
perforated in multiple units paErdraged in HWLEIple BRitE Perforated interval is unknown or well is
0.3 perferated in multiple units
2300 DISSOLVED-SOLIDS CONCENTRATIONS IN MILLIGRAMS 2—9 FLUORIDE AND NITRATE CONCENTRATIONS IN
PER LITER MILLIGRAMS PER LITER—Upper number, 0.3, is
fluoride concentration; lower number, 12.0,
is nitrate concentration as N
:\wx }
33°45 1/ — L 112°157
12700°  caMELBACK 112°00’ CAMELBACK CAMELBACK
- ‘QOUNTA[N P !ﬂOUNTAIN E . MOUNTAIN
: e
H
|
A
33°30'—

Figure 13.--Dissolved-solids concentrations in water from selected wells, 1980-85.
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Figure 14.--Fluoride and nitrate concentrations in water from selected wells,
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—— /7 race gypsum 1.000 | _ O greater than 4, mg/L (fig. 13) and may exceed examples, the specific conductance decreased by more than
DISSOLVFN-SOLIDS CONCENTRATIONS, IN MILLIGRAMS PER LITER 1,000 [ gS] it 1,200 7/ - 1 ! 100,000 mg/L near the Luke salt 3nody. Ground water containing 1,000 uS/cm (microsiemens per centimeter) from the upper to
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0 (A 1,200 b ) 3 Trace tuff — Luke Air Force Base. The major cations are sodium and of the lower unit contains evaporite deposits, this decrease
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i = = 2 q }Average 80 percent 0 100 200 300 400 50 600 700 1.800 ] {1 quartz and 1,600 - - concentrations vary greatly and range from less than increasing depth from less than 5,000 to more than 8,000 and
: S sand and gravel . 1,000 mg/L to more than 100,000 mg/L. These extremely large 10,000 uS/cm, respectively.
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aier leve Qs verage greater Deeper well (B-1-2)25bbc2 ’ = in press], all of which pesur in VZEYing aucunts in the dissolved solids between depths of 400 and 1,200 ft below the
200 K . }than 80 percent — 0 T T T T = T T T T -~ 1.800 | granlt.lc ?.nd volcanic detritus in the basin fill. land surface.
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Tsu = sand and gravel w w AT 25 DEGREES
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- L MICROS'EMENS €y an e Sa lver generally range between 200 and Agency, 1986). The State of Arizona, however, maintains
800 Average greater T o PER CENTIMETER 00 50100 0 5,000 10,000 1,400 mg/L. Water along the Salt River is variable in more st,ringent guideline under which th,e maximum' contaminanz
WATER QUALITY ' than 80 percent E Average 40 percent ) AT 25 DEGREES I I quality, and dissolved-solids concentrations range from about level of fluoride in public-supply water in the study area is
. ' . 1 000 § sand and gravel W sand and gravel wn PERCENT CELSIUS 200 _ | | 450 to 3,600 mg/L. Water containing less than 1,000 mg/L 1.4 mg/L, which is based on the average annual maximum daily
Ground-water quality in the study area is the result of the ’ 0 dissolved solids is present along the Salt River in a band " .
. . 0 50 100 150 200 250 300 350 400 450 500 0 air temperature (McClennan, 1984). Water containing more than
natural geochemical processes that occur in the subsurface = 0 50100 0 5,00010,000 400 - - - from the east edge of the study area to within about 5 mi of 1.4 mg/L fluoride occurs in a large area in Buckeye Vall
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area varies greatly. Dissolved-solids concentrations in 600 /4 River contained dissolved~solids concentrations of mere than hornblende and mica (Robertson, in press) In T. 1 N
ground water may exceed 4,000 mg/L adjacent to the Gila River 0 400 800 1,200 1,600 2,000 2,400 2,800 3,200 3,600 4,000 g 400 _V’% _ 800 - 47 1,000 mg/L. The decrease in salinity in this area during the R. 3 W and T. 2 N R. 2 W flu;ride value; of mox.'e thz;;x
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. ' : DISSOLVED-SOLIDS CONCENTRATIONS, IN MILLIGRAMS PER LITER — 5] Tsu bl i & Wem Sum Tu meehamge frpm L Sall Boel. 2 mg/L are almost always associated with wells perforated in
body. Water in the other parts of the valley generally is w 600 zlll. 1,000 [~ = Higher-than-average runoff during several years in the last the lower unit The largest val in thi 5.5 L
suitable for domestic supply but locally may exceed drinking- m rs¢s7 B 7 decade has resulted in the release of large quantities of ) 2 acile L A areay 5.5 hgfls was
: : ) I//// 1.200 » | Abundant ) from a sample from well (B-01-04)32bbb2. This well is
water standards for fluoride or nitrate (fig. 14; table 2). 00 =/ ) unaan water into the normally dry Salt River channel. As mentioned
. . . . . . Shallower well (B_1 _4)33bda = 8 (YLLL — > . perforated from 520 to 1,580 ft below the land surface and
Principal ions occurring in the ground water are sodium, 3 L Basalt, TS1 ° gypsum previously, between February 1978 and June 1980, estimated derives water from both the upper and lower part f the 1
ealciom, ehloride, and bicarhonate, Wabers ars CONBONLY Table 2.--Chemical analyses of water from selected wells 0 Deeper well (B-1-4)32bbb2 W 1.000 1.000-1.040 1,400 e ] streamflow losses of at least 90,000 acre-ft occurred between unit. Most of the wells i p;. £ ti s v hel e
classified on the basis of percentage concentrations of the | J ! r ! J ’ ! ! w , f t| 1 * Jointhead Dam near the east boundary of the study area and d . ield wat tll']11 ; f]fcen' Seeent are. shaliower
major cations and anions in milliequivalents per liter. [Ft, feet; °C, degrees Celsius; mg/L, milligrams per QS Avefage 70 pefcent 1.200 ,,é TS] e ’600 B o | Gillespie Dam several miles southwest of the west edge of the :: n20ne );le W :a et; v:__l 2 a uc::r.}-llde c'oncentratl.on of more
. : . . s . . ’ a &
Classifying water as a sodium chloride type, for example, liter; pg/L, micrograms per liter; uS/cm, sand and gravel E 5{1/{{ 1.800 ¢ study area (Mann and Rohne, 1983). Water in the Salt and norr;h :fg/w'tt 2 ef ad.exctee ° c ;\rlfzona M:L e plrese?nt
. i i . . . " - 5 ittman in sediments c ,
indicates that more than 50 percent of the dissolved cations microsiemens per centimeter at 25° Celsius; - 1,400 —' 00 ’ B . Abunda_nt Verde Rivers contained dissolved-solids concentrations from and schistose detrit £ thomp;s'e ° lgra:.l e ve cetnlc,
are sodium and more than 50 percent of the dissolved anions <, less than; ----, indicates no data] T 2,000 L % anhydrite 100 to 900 mg/L during this time; concentrations ranged Fluoride concZntr tr'l USthO het tl:roq :p lehMoutnzalns-
are chloride. Water in which no ion is dominant is referred QTS — 1,600 ] ’ between about 200 and 500 mg/L during higher flows N . e a ;ons roughou e rest o e study area
: ° O not excee -4 mg/L.
to as mixed. o D
NITRO- CHRO- SOLIDS, - L (B-2-1)21 abb (B 2 1)21CCb2 Vertical Variati in Wat 1it
Chenioal Bvoluki T — ALKA- MAGNE-  POTAS- CHLO- FLUO- GEN,  SILICA,  MIUM, MANGA-  SELE-  SPE- SUM OF Average 29 percent Ia) Jertical Yariation in Water Qualilty Laney (1972) noted the association of large fluoride
Chemical Evolution of the Ground Water LINITY CALCIUM  SIUM,  SIUM, SODIUM, RIDE,  SULFATE RIDE,  NO2+NO3  DIS- HEXA-  ARSENIC NESE,  NIUM, CIFIC  CONSTI- Tsu concentrations with high pH values in the Tucson basin as
TEMPER- PH LAB DIS- DIS- DIS-  DIS- DIS- DIS- DIS- DIS-  SOLVED  VALENT, DIS- DIS- DIS-  CON- TUENTS, sand and gravel Water-quality variations with depth are significant but, on well as in other areas in southern Arizona. The average pH of
Chemical evolution of ground water in alluvial basins is LOCAL WELL ATURE (STAND-  (mg/L SOLVED SOLVED  SOLVED SOLVED SOLVED  SOLVED SOLVED SOLVED  (mg/L DISSOLVED  SOLVED SOLVED SOLVED  DUCT- DIS- — MICROSIEMENS a basinwide scale, generally are not as large as areal ) . ) ge pv e
the result of a complex series of geochemical reactions, which IDENTI- DEPTH DATE WA'{'ER ARD as (mg/L (mg/L (mg/L (mg/L (mg/L (mg/L (mg /L (mg /L as (ug/L (ug/L (ng/L (ug/L ANCE SOLVED variations within a unit. The variation of major ions and m?re i G W maupies Wl Eue wesiaen pest wt Hie Bk
) . FIER (ft) (°C) UNITS) CaCOz) as Ca) as Mg) as K) as Na) as Cl) as SO4) as F) as N) $i09) as Cr) as As) as Mn) as Se) (uS/cm)  (mg/L) PER CENTIMETER . ) . River Valley area was 7.57. 1In samples where fluoride
in the study area are complicated by both the heterogeniety of dissolved solids with depth were examined using either data T— ded 1.4 L. ©h H 7.7%
the system and the effects of human activities. Natural AT 25 DEGREES j i i copcentrations exceeds -4 mg/L, € aystmge pT Was 75
A 4 from adjacent wella drawing water £rom differsnt depihs or Samples containing more than 3 mg/L of fluoride had an average
factors include mineralogy, such as the presence of evaporite A-01-01 36AAD 156  07-27-83 21.5 7.20 369 160 72 6.8 570 880 350 0.40 16.0 27 <1 -- <10 -- 3,920 2,300 151 LAVErage 6% percent PERCENT  CELSIUS EXPLANATTIO depth-specific Sanples fEenm 8 single Wall {flg« 17). Baker H of 8.07
deposits, the order in which various mineral assemblages are A-01-02 08BAAl 284  07-24-84 23.0 7.60 428 76 40 4.6 410 430 170 0.60 6.00 31 <1 8 580 2 2,410 1,400 sand and gravel 0 50100 0 2.000 4.000 N derived at least partially from the upper unit generally PR on m
encountered as ground water flows through the aquifer (Freeze [A\—gi_gg ggggg 1:228 g?’gg'gz ng ;gg ;;8 123 ig 2.9 ;1008 310 59 828 ;go 21 2 5 2 <1 1,330 700 0 | ! ' ! contained larger concentrations of dissolved solids than did
. L -01- -26- . . .8 680 320 . 15, 36 <1 6 <10 9 3,160 1,900 - ) i , . .
and Cherry, 1979), and J'.nfluxes o‘f large quantities .of A-01-03 15ABC 200  06-27-85 24.0 7 40 344 72 27 5 4 200 210 78 0.40 5 20 26 &1 5 <1 <1 1 440 '830 (A-1 2)17add WELL NUMBER water derived from either the middle or lower units. One Nitrate
surface-water recharge at infrequent intervals along the major A-01-04 30BDD 120 07-27-84 23.0 7.40 328 120 55 7.0 400 570 250 0.90 11.0 37 <1 8 20 5 2,760 1,600 J 200 = — = exception is the pair of samples from wells in secs. 21
drainages. Human activities that may affect the quality and 2_82—8; ;gzgz ;zg gé-ig—gg gsg ;.gg 140 90 60 5.5 88 310 98 0.20 13.0 23 <1 2 3 2 1'828 780 0 400 800 1,200 1,600 2,000 2,400 2,800 3,200 3,600 4,000 400 ‘ o e o e o vl oo e i SEpressedl a2 n £oa Ammestis FUpERY I SnvizsTseE
evolution of the ground water include deep percolation of el e . . -/ TTTTT . TTETTT -cTT TTTTT . TTTTeTT Tmomess Tmemsm Tmmme - - == == - 1,060  ----- 24, e — s centrati 1 er in the 1 it th in th 10 mg/L expressed as N for domestic supply (U.S. Environmental
by friain . . ffluent. urb A-02-02 26CDB 950  06-24-85 33.5 8.50 97 14 1.6 2.8 94 78 18 0.60 2.30 21 31 5 1 <1 530 290 DISSOLVED-SOLIDS CONCENTRATIONS, IN MILLIGRAMS PER LITER ,,.-////7 QTs|., MICROSIEMENS SPECIFIC CONDUCTANCE—Data concentrations were targ © Cowew unit Tham in "he upper ; - ; ;
excess irrigation water, seepage of sewage e uent, urban A-02-03 28CAA 462 07-02-85 26.0 780 241 76 45 4.2 250 300 140 0.60 9.20 33 2 5 <1 5 1690 1,000 ! — L2 PER CENTIMETER points connected by unit. This reversal of the more prevalent trend of decreasing Protection Agency, 1977). Ingestion of water exceeding this
: . . : : ; ; A , , / - ; . ; . imi i
runoff, and changes in the direction of ground-water flow A-03-01 27CCC 453  07-19-84 23.5 7.20 205 150 61 4.0 61 300 120 <0.10 11.0 31 <1 1 3 2 1,590 850 600 L‘;‘/’/ ° AT 25 DEGREES straight lines; where dissolved solids with depth, however, could be a reflection of limit has been shown to be harmful to infants. Water
because of pumpage. A-03-02 20AAA2 1,200 08-11-81 e i 151 83 55 8.0 86 230 120 ----- 47.0 == - - -- - ————- 720 800 S T - Gypsum distance between data the previously mentioned influx of recharge water from the containing more than 10 mg/L of nitrate is present in several
- - - _ _—_— o Ry /7 Ld - —f
2 82 gi ﬁgﬁéﬁz l,ggg g: gi Zg Zgg ;zg . 23 ig - g:i " - o o 30 33 6 2 -- 720 @ —=--- .77 su . below CELCIUS points exceeds 25 feet, Salt and Agua Fria Rivers that contained smaller areas. The largest area extends from Buckeye Valley north of
Near mountain-front recharge areas, ground water tends to el Al . . . . . 34 <1 - 2 == 475 300 ® ; i i i the Gila River and eastward to Goodyear (fig. 14). Although
‘ : i ge : =/ \ . A-04-01 34ABA 1,190 06-25-85 28.0 7.70 128 47 23 3.6 46 60 49 0.20 11.0 34 6 3 <1 1 650 340 EXPLANATTION 1.000 ketes | 800 feet 0 5,00010,000 points are not connected concentrations of dissolved solids. Most of the data . el (fig ) g
be low in dissolved solids and is either a mixed or mixed A-04-02 11ADB 000  07-30-85 28.0 7,60 173 33 17 2.9 P 18 9.7 15 450 42 5 = 8 = 45 Py ? at well indicated that upward or downward trends in total dissolved values exceeding the MCL are not limited to wells perforated
bicarbonate type (figs. 13, 15). Recharge from major streams B-01-01 10CCD 405 08-11-80 26.0 7.00 — 130 58 4.8 80 310 110 0.20 8.10 26 8 4 <1 3 1,380 760 (B-2-2)24Cbb3 (8'2'2)24CCC solids were accompanied by similar trends in the major ions. in the upper unit, water that contains large concentrations of
tends to be higher in dissolved solids than recharge along B-01-02 01CCC 1,900 06-12-85 42.0 7.70 73 130 28 4.5 750 910 680 13 7.80 27 <1 74 <10 3 4,110 2,600 @————@ DISSOLVED SOLIDS Regression analyses indicated that, with the exception of nitrate probably originates in or percolates to the upper unit
mountain fronts and is more variable in composition. Ground B-01-02 17CAA 1,200 06-27-85 27.0 7.30 179 220 100 6.9 480 810 600 0.80 15.0 25 5 1 20 15 3,710 2,400 bicarbonate and magnesium, a high degree of correlation and moves downward within the saturated zone as a result of
water in Buckeye Valley typically is high in dissolved solids B-01-03 27CBB 178 06-27-85 24.0 7.30 267 170 92 6.2 810 910 920 2.5 17.0 24 3 4 <10 18 4,750 3,100 A————\ soDpIUM (correlation coefficients greater than 0.87) existed between pumping large amounts of water from the middle and lower
. . K R . B-01-04 24AAA 402 07-12-84 31.5 7.70 49 390 9.5 16 1,200 1,600 1,300 3.2 27.0 35 <1 18 20 22 7,000 4,600 g : i i . " s
and is consistently a sodium chloride water (figs. 13, 15). B-01-04 32BBB2 1,580 06-13-85  37.0  8.90 70 8.0 2.8 1.5 99 64 60 5.5 2.70 22 17 17 <1 3 540 320 MICROSIEMENS dissolved solids and the major ions. units. Increases in nitrate concentrations through time were
The trilinear diagram in figure 16 shows the variation in B-02-01 03BBA2 386 07-05-83 25.5 7.50 106 73 32 3.1 44 160 59 0.50 5.80 28 <1 . <3 - 880 470 be & caLcIuM PER CENTIMETER noted in this area and attributed to downward seepage of
chemical types in ground water and surface water in the study B-02-01 19DBB2 627 08-16-83 28.0 7.80 96 71 36 4.5 180 300 180 1.1 7.20 19 3 == 2 = 1,550 850 AT 25 DEGREES The variation of specific conductance with depth in wells sewage releases (Maricopa Association of Governments, 1978).
area and illustrates changes in chemical nature as the ground g'g;‘g; giggg ;3; 07-05-83 30.0 7.80 128 47 8.9 4.3 74 120 20 0.30 1.80 25 <1 == <2 == 715 380 O—————© MAGNESIUM PERCENT CELSIUS PERCENT SAND A that were sampled during drilling is shown in figure 18. In addition, Hem (1970) suggested that high nitrate values in
water moves through the subsurface. -02- o7 oo 0 o 10 2 7-8 z2.4 > o i 19 3-80 2 2 110 <t ! 430 220 PERCENT NP GRAVEL Specific conductance—the ability of a substance to conduct an this area may be caused by leaching of irrigated soils.
B-02-02 20DDD 500 08-21-84 32.0 8.20 129 8.8 3.6 3.0 63 22 21 1.0 1.80 13 2 11 2 <1 380 210 (>0.062 millimeter in P 3 3
B-03-01 O9ABB 1,000 06-29-84 31.0 790 124 31 12 32 90 66 77 1.1 6. 50 25 15 o <5 e &7 370 V——F/ CHLORIDE 0 50 100 O 400 800 0 50 100 diameter) average for 10- electrical current—is a general indicator of the amount of Thirteen samples of ground water were available from wells
The linear trend in the cation diagram shows the tendency B-03-01 27AAB 1,085 06-29-84 35.0 8.40 128 8.7 3.4 2.1 85 33 32 1.8 2.00 20 49 25 <1 <1 425 260 0 T T or 20-foot cti £ it dissolved solids in water. Regression analysis was used to perforated more than 90 percent in the upper unit, all of
for ground water to become more sodium rich through time but B-03-01 29BBB 1,140 06-29-84 31.0 8.00 115 28 12 3.1 75 62 58 0.70 5.40 20 33 5 <1 <1 610 320 G————© SULFATE h 1 ;i ;on ° ot examine the relation between specific conductance and which yielded water containing nitrate concentrations of more
is complicated by the presence of recharge waters of different B-03-02 14BCB 1,400  06-28-84 42.5 9.10 102 2.4 0.07 1.3 79 25 29 5.5 0.540 23 55 34 <1 <1 400 210 200 -~ — m GEARD: 0. ek, mhowsi percent dissolved solids in the ground water. In the study area, the than 10 mg/L. About half the samples from wells perforated
alit water from £he Verde and ASua Fria Rivers plots at B-04-01 29ABB 900 08-01-84 32.0 7.80 143 26 8.6 2.8 74 38 51 1.0 1.20 27 <1 8 2 <1 528 310 (3——F) BICARBONATE sand and gravel . . . g s . . le than 50 percent in the upper unit in Buckeye Valle
quality. . g P B-04-02 10CCA 480  08-02-84 27.0 8.10 117 21 8.5 2.6 39 17 22 0.70 0.750 17 3 1 4 <1 338 200 400 - A - _ undifferentiated (>0.062 @lesalyed-solids concentrations in mllligrags pev liter of a =S oo P s " = ¥
one end of the cluster of points, and water from the Salt B-05-03 15AAA 600 07-18-84 26.5 7.50 183 45 14 2.5 37 22 26 0.40 0.600 27 <1 1 3 <1 475 290 millimeter in diameter); ground-water sample can be estimated by mutiplying the contained nitrate concentrations of more than 10 mg/L.
River plots near the center of the cluster. Although most B-05-03 33BDA  ----- 08-04-83 24.0 7.70 165 36 12 2.3 32 18 23 0.30 0.780 23 -- -- 7 -- 405 250 PERFORATED ZONE 600 H fah B ' specific conductance in microsiemens per centimeter by 0.65,
sample points from wells near mountain-front recharge areas B-06-02 31BDD 910  08-03-83 28.0 7.70 96 99 16 4.5 180 110 460 1.8 0.720 30 <1 7 12 i 1,390 960 graph on right shows with an associated correlation coefficient of 0.99. Because A smaller area containing ground water with more than
plot near the center of the diagram, the presence of several g—gg-gg g:chg ng g?_gi—gg gig ;(758 ?gg gg 12'8 ;g 23 :; 23 i'z 320 34 st £ <3 - o a5y 800 | pexients ezod (8,06 Ba 2. good correlations exist between specific conductance and 10 mg/L of nitrate is present near the Salt River in T. 1 N.,
; . ) -06- -31- . . . 7 1.10 32 4 - 3 - 660 410 I~ ] millimeters in diameter , : : . R
points near the sodium apex suggests that, under certain C-01-01 03AAD 101 08-02-84 27.0 7.70 145 140 37 6.3 420 840 140 1.9 1.10 30 <1 2 <10 <1 3,010 1,700 and percent gravel (»2 )0 selected major ions (correlation coefficients greater than R. 2 E. The nitrates in this area probably originate from
conditions, the transition to a sodium-rich water may occur C-01-02 18ACA 180 07-17-84 25.5 7.40 153 190 38 8.4 470 950 200 1.7 3.60 27 <1 1 <10 1 3 500 2 000 Fi . . . : ; 0.83), the specific conductance trends shown in figure 18 may irrigation or sewage-return flows. Another area of large
: . . . . . y , l ure 1 . - 1 000 — b= — . . . . . ’ p
relatively soon after infiltration and need not be accompanied C-01-02 22BBB 300 07-28-83 25.0 7.40 192 50 5.8 1.7 18 4.2 4.1 0.30 2.00 41 <1 - <1 - 375 240 g 7 Va].:latlon gf sﬁleCt?ghdéssgl}lved constltuents ' TSU il inevens LN ,dlameter) : serve also as qualitative indicators of the vertical trends in nitrate concentrations occurs in the upper part of the lower
by a significant increase in dissolved solids. C-01-03 04CDD 110  07-13-84 22.0 7.20 291 230 100 5.6 870 1,200 730 2.0 19.0 42 <1 6 <10 10 5,600 3,400 111 ground water wi ep ° 1,200 | - - CHEtoEl WAREE Salianties. Coom sodium, calcium, sulfate, and chloride. unit and the middle unit, from Glendale southward to several
C-01-03 14DDD2 190 05-31-83 26.5 7.40 230 56 7.5 4.9 300 310 150 5.5 3.90 29 <1 6 <1 - 1,900 1,000 ’ drillers' logs or « s ;
’ ’ miles north of the Salt River. The large concentrations of
. . . . X C-01-04 17DCB 114 07-11-84 22.5 7.20 305 230 89 8.3 990 1,300 990 4.0 21.0 42 <1 12 <10 13 6,100 3,800 lithologic logs L. . . . § 3 §
The trend of data on the anion diagram (fig. 16) indicates C-01-04 24CAD 400 07-11-84 22.0 7.20 300 260 88 8.5 700 1,300 570 0.80 4.00 32 «1 3 10 1 5050 3,100 1,400 / — — In the absence of evaporite deposits, the specific nitrates in this area probably have been in existence since
a transition from a bicarbonate water to one rich in chloride. D-01-02 07DCC 520 07-31-84 25.0 7.30 215 180 74 6.8 470 930 270 0.80 5.20 35 <1 8 <10 3 3,650 2,100 conductance of water in the middle unit and upper part of the the turn of the century (Maricopa Association of Governments,
A large cluster of points along the right side of the triangle D-01-02 20ADD 300 07-11-83 27.0 7.40 159 160 60 6.7 350 780 200 0.30 7.20 27 10 3 6 - 3,070 1,700 1,600 L l lower unit in most of the basin varies little with depth (see 1978), suggesting a natural or geologic origin. Several wells
represents samples that contain more than 80 percent chloride, D-01-03 04ACC 391  07-11-83 24.0 7.40 322 51 23 3.5 380 440 170 0.60 8.50 25 <1 8 7 -- 2,300 1,300 fig. 18, wells (B-04-01)30baa and (B-02-01)21labb). The in the north half of T. 1 N., R. 1 E., produce water that

less than 15 percent bicarbonate, and sulfate percentages
between 10 and 50. Most of these samples are from sites in
the Buckeye Valley and probably represent water whose
chemistry has been affected by irrigation return flow.

(B-4-1)30baa

Figure 18.--Variation of specific conductance in ground water
and particle size with depth.

presence of evaporite deposits in the lower unit generally is
associated with an increase in specific conductance (see wells
(A-01-02) 09cbc2 and (B-02-02)24cbb3). In the shallow parts of
the basin, the lower part of the lower unit contains a higher

contains large nitrate concentrations. The middle unit here
is somewhat coarser than that to the north.
perforated at least partially in the upper unit, however, and

the source of nitrates may be related to human activities.

These wells are
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