
INTRODUCTORY STATEMENT 

The depth \0 the w~tm table, w hich is the upper surface of the ground water, hlJs grlJdu<l lly 
increased bcnc"th t heTernr}fl OUi'lrJ,angla f rom 1902 to about 1947 , After 1947, the rate of lower
ing of the water table has hccoml~ fa ~;ttlr. a ri d the contours of Inat surface have become complex 

The flow of ground wi;lter [JCG""'; from arnas where the water table elevation is higher 
toward areas where it has a lower el(!YQlion. Until 1947, t ill! UlOund watel movement in the Tempe 
Quadrang le was generally westerh; toward the 5011 Rive r ctlallrwl (fiU"_ 1-4 1. Afte r 1947, Ine 
grOlmd wat er movement has become comple)( (f igs_ 5-71. In lIutiitioll, III!} rc~lCated f loods along 
tim SlII1 River have resulted in modifications of the rate of drop in the \'.'<11". 11IhiB in thfl Tempe 

QuudnH'U Io; (l in:;, a & !l) . 

The water ItlVl!lb ",,(II] fm Ihes9 interpretations were measured in product ion wlJlb, which 
usually had been flUmrwcl during the SB<lson of heavy water demand, genera ll y May to OctQbtlr. 
Measurements were genmull y tnkrm ,,1 1m the pumping stopped; howal'er, the water levels in tho 

wells may not have comp letely returnoo to tl1ft '''9ion91 level 

DRAWDOWN 

A slow but stS<ldy drawdown of the ground W(lt('r leve l occurre<J b" twBen 1902 ilnd 1947 in 
tl1f1 T f!nl flfl Quadrang le, The elevat ion of the water table declined in "w i tl {~ljlmad, gradual man ner 
(f igs . 1-4). III 1947, a minor depression in the water tab le wa s evident i n thtl ~uthu,,~t finn ol lhe 
quadran!Jlu IIif!. 41; Ihi:; deepened [)(} foot mo re 05 ml by 1955 (fig. 5) . In 1955, ind iC<l tions were 
f ir st noted thllt 1I complmt delnlJ~~ion 7(]-lOU feat deep 121 to 30 m) was form ing in the northcnst 
p.a rt of the quadrangle (f ig. 5) , 8y 1957, the ilo ,thflilBt and southeast depressions in th.e water table 
were de€per, and e\'idence signaled a drop ,II Ihr. walm tab le west of Tempe Butte. The Salt River 

Project apparent ly stopped mapping the ground willu r tohlr. nnnually in 1960, but the U,S . Geo
logica l Survey publi shed maps of the 1976 ground 'Noter conditions ill 1I1fl lowsr Salt River Va lley 
{Laney aru1 oth!lrs, 1978; and Ross, 197m . Those maps show lloot 11,r. walm table dropped 50 to 
100 fer.1 mow 116 lu 30 Ill ) batween1957 and 19761fi9. 7~ , The water table in the d",p fC:;:l ions of 
the northeasl ,HId ::;' .H, l h(!a~t were show n to have decl ined 150 to 200 feet (45 to 60 ml below thtli. 
1902 leve ls Ifig . 8) , Thene Irild bool ' a BhillP, accelerating rate of wate r tab le lowering in the north
east part of the quadrongle, with the ducPlJst illsa centered slightly north of the Tempe Quad

rangle (Cordy and omers. 1978). 
The depth below t he surtace to ground WlI t l'f in 197fl lIig. H) ind icates the accelerating 

drawdown which had occurred since 1!)76 in the northC<:Ist ptHt uliloa 'luil(Jiimgle. Figure 8 also 
Sh UWl; IliA riBfI in ground water elevation of the area from mound Tl ,o,w,s Road south to Baseline 
RO<:ld, t olluwi,,!! lilA floodflows occurring along the Salt River betw een Mllrl'1o 1978 ,md spring 

1979. 

RECHARGE BY FLOODWATERS 

The anS'Ner 10 the commonly asktld qucstion, "does flood flow along t he Salt River 

recharge the ground water reservoir lelevate the level 01 1~,e w"le. 13bls) near t he river?" is st ill 
" " cl"ilr, ilt IQast with in the Tempe Quadreng le. Examil'lItio":; 01 ti m records ot wells along Scotts
dil le Road (Rural Road) forS miles north and 3 miles suul h 01 Ihc l ivr.r doas indicate a genoral rais
ing 01 t he wa ter tab lt! in response to flows in the ord in,lIi ly dr,' riVH' chl'lnn,,1 f rom 1934 to 1979 
(fiUl>, 8 & 9). However, it should be mentioned t hat when W[lTer i~ available UII tli" sUlface in the 
river ",,' iley, w alfll u~ers usually turn off their pumps. lA'ith the purnlJ>; off, the wate r levels in the 
woll:; ,ise in rasponse to tht! ground I',ater return ing into the dew3tcrcd Go rrtl~ "I <ffipr"ssion which 
I' [ld dr.veioped surround ing each pumping well. Therefore. obrupt rises ill rhe Will er lable 

<:Issocimud w ilh flood f lows nood carefu l eva lo ation. 
The OPI .... ltcnl mcharga from the 1941 flood produced aboot 25 feet of rise (7.5 rn) ill l li fl 

water levels of mtlasuwd well'l E throug h H lsee fig. 9), loca teci from 1 mile (1.6 kml north to 
3 miles (4.8 kmi sooth of t he 5<:111 HiVlJr d,a ,,,,,,1. ThA water leval in a)1 wells dropped signif ican tly 
from 1942 to 1955, during which time no f low,; ill ti ,e Sa il River occurred. 

T he effect of the 1955-1 966 f lood on thtl !),u,md wntc{ level is unclear because 

measurements in many wells had not been taken for (limost 6 ye<:llS pri or I" llill illooo . However, 
tho wol"r lovel in Well H rose ~O foot l 12 m) within a period of [I few months totluwill!] I he flood 
Well A showed c lmusl a 75 fElet (22,5 m) rise in water level between measurements w hid, wero 
made with in a year lollowing the 1955-titi flood. The actual water table rise mill' have beef! greater, 
but canno: be confirmed b",cauOle I1U me""uremcnts had been made for more than 5 yea rs prior to 
the flood. The elevated water level in Well A IT1<ly ",10"" illd iG<lte influence from other sources than 
floodflow along the Sa lt River , There ma,. have fl()!;,; ibly I/Herr locharga from flow in Indian Bend 

Wash, but that cannot be proven w ith the ava ilable dilta. W"t " , ~ 'v r:l ,; in Wells Band D were not 
measured during more t han 5 vea rs pr ior t o the 1965-66 f lood. [lnd WulI C Wi% ,nB>l,;,n" d only once 
during l hft 3 years following that f lood, Therefore . recharge. or rr.odif iClJtions tQ red18r(Je ill Il ,a 
th ree well " i" "ndflar, nor can t he data be compared with tha t for Well A. 

The II~ngll lY f louu flow of February to M ay 1973 probab ly caused a ri se of the ground water 
surfllce of about 25 fel,1 (7 .5 m) in Well F, approximately 314 m ile 11.2 kml south of the river, but 
infrequent melJsurcment!; uf wattl f levtlb; Imlme thilt floodtlow make an)' influence in the other 
wells difficu lt to intef1)ret. The wet vea r OO(linning witll I I ,e Maldl 1978 flood, t hrou gh the f lood of 
March 1979, appears to have gre~ltt·, influenl'tlu the wnle, levels of all wel ls. Water in the wells 

rose from 5 to 4() feet {1.5 to 12 ml during that ye[lr 
The north-south ground water profile through the Tempe Quadrall\] le IfiU. 81 illilicaleB. 

,unU"(J n l l1f11 th in9s, the response of the water table to the wet t imes of 1978 Will 1979. II nl"o 
possibly <fl!mnn~; t r <ltes thll slow horizontal movement 01 ground water. From 1976 to 1979, the 
wete r mble belween Well D ,rr:"r McDowell Road and Well F near Broad'.\lsy Road rose to near its 
1957 level. However, thlJ tlerJrf:l~ ;o" o f thfl ground water level in the northeastern part of the 
qoedrangle has continued downwLlrd <:It <III <lccelfllat ing rillA. The raised wate r table or mound 
appeared in 1979 to e~telld from the riV(:r IIw t hw<lrd to betv.'een We ll s B and C {fig. 8), and 

SOI.Jthward to between Wells G [lno H 
Recharge. if any, shown in the wells south of the 5[111 River, was pIlJl.l8bly inlhJsnr:fld m~ in· 

Iy by f loodflows along the Salt River channe l. The wells norl h of thtl Su it Riv';I, Welb A through E 

may have utJeri recharged either by flow along the Sa lt, along Indian Bend Wush, o. both. 
Howtlvcr, ""I' int l"once on the northern .... ells b,. the f loOOflow of Jone 1972 along Indion 8end 
W osh C[ln only be surmise(l, lJe(:ilIJr;e wiltQr levels were not measured there during the peri od 3 to 

5 years prior to tho June 1972 f lood 

For references, see reverse side. 

N 

t ci 
0: Te lllp~ QU Cldr.lTIgle 

r------------r--~~f~ 

1200~ 

BASELINE RD. 

o 1 2 3 Miles 
Altitude of ground water 1150 

SCALE table above mean sea level 

C ontour lnterval 10 feet Groundwater flow directions ---... 

/ 

Bedrock ~ 

Fig. I. 1902-1903 ailir:ufe uf I,~t· grr.JlJmi wa iN tallle ill //le Tempe Quad"(lilg ie and 
adj(lcent areas (modi/ied/rom Sail R",t'r Pmjed ISHY), 19(3). 

N 

t Temp~ Quadrallgle 
ci 
0: 

B ASELINE RD. 

o 1 2 3 Mil e s 

SCAL E 
Altitude of water ~ 
table above mean sea level 

Con tour Interval 10 fee t Groundwater flow direction ... ........... 

Bedrock ~ 

Fie' 2 . 192"£ aili/mlt! (If iI, .. gr"'''''' wl/ier fuMe in Ihe Temp<' Qluulmngle 11'1(1 at/jucent 
IlrNrS IfI/()(lijinljmm SHP, /.(22) . 

CHANGES IN DEPTH TO WATER TABLE 

AND DIRECTION OF GROUND WATER FLOW 
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hl; . .1. 11)42 (llti/ude of rIte groul1d wafer lable ill tile Tempe Quadrangle alld adjacent 
areas (r'wdiji" '/ from SRP, 1942). 
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Fig. 4. 1947 (lllitu(le of Ihe ground walef table in Ihe Temp.· Qliadn'I'gl.) Illld adjacent 
areas (modi/i..,1 {mill SRP, 1947) 
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Fig. 5. 1955 altilude of the grout!d warer lahie in the Tempe QU(ldrangle and adjacent 
I1'CI1S (modified frol1l SRP, 1955). 
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Fig. 6. 1957 a!tilude of rhe ground waler lable in Ihe Tempe Quadrangle and adjacem 
areas (modi fieri from SRP, 1957). 
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Well C 

Fi¥.. 8. Ground wain prufilt' uf the Tt:mfN.· Q1<{u/"lfY¥.{" ,"h" winl'; th" ch(lfYr.''".' in Ih.· 

waler table for selecred wells localed alonl'; a norlh·sOlnh lint' m:af Scofl~'d(I /t' 

Road (R ural Road). (LOCations of rhe wells are inrlicared on the insefl it! Fig
lire 9.) 
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Fig . 9. Hydrographs del'e/ope(1 from fiH)rIls ov/ai,n·d /.N.·/wt'en 1934 and 1979 frum 
seiected wells wilhin Tempe Qltadr(lnf,ll.'. Lucalions of rhl.' wl.'lIs are i.,dicated on 
the inserl, above. 
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