
INTRODUCTORY STATEMENT 

Environme ntal st ud ies prior to development. w he1her lor residentia l, industrial, or recrea · 
tiona l purposes, have value to planners, engineers. pubUc oHicials, aml de..elopers. Environmental 

geology is one such arB<! of study and recognition of geolog i<: hil wrds [lnd del ineation of geologic 
factors which wou ld f acil itate. impede. o r preclude development will significa"l ly reduce con
st ruc tion and mllintanance costs . From 11 det ailed geolog ic base ITlilp. couflled with field tests and 

laboratory ana lysES, deriva tive environmen tal geology maps Cll n he made wh ich a id in achieving 

an eff icient use of the land and available geologic resources. 
The Tempe OUadrdflQ le covers a 66 square mile (170 square km l a. ea in eastern Maricopa 

County, Arizona, ,md includflS parts of the Cit ies of Tempe. Sc otlsdnle, and Phoenix. The study 
of t he environmental geology 01 the Tempe Q LJadrang le was LJn dertaken by Cat lly S. W ellendorf. 
James T , Bales. J I. , and Troy L. Pews, of t he Department of Geology Ilt A rizona State University. 
and w as sponsored in part hI' lila Git ias included w ithin the study aroo to servtl as an aid in tile 
planning and development of these cities. Mapping was done on a topognJpili!; base map at a 

scale of 1:24,000. The following r:naps were constructed for this study. 

GI-2-A -Geologic map- Prior to the eva luat ion of the environmcntol aspects. it i!i I1CCr;s."i3ry to 
map the geology_ Bedrock units are diffcrc nti;!w d 011 the basis of hand 5iJmple and 
microscopic studies_ The u nconsolidated rocks ere dist inguished by f ield olr.:;ervilt ion of l he 
coarse f raction. and by mec hanically separating the malerial according to size-orada tioos. 
Eech rock unit is br iefly described and Identified on the roop. On the rO\l erse side of th is shoot is 
a statement cOf1ceming the general geology of the arell . 

GI -2-B-Ge ologic map of Papago Park Pediment - The 7.5 square mile (19 sq uare km l a,ea of 
Papego Park Ped imtlnt in the cen tar of the quadrangle is m apped in detail at a scale 01 approx 
imately 1 :8,000. T his aroo contains most 01 the bedrock exposu n3s within the quadrangle, and 
is at a large scale so that the detailed rock distribution and structure can be shown. 

OI-2-C-G60logic crosa sactions of Papago Park Pedlmont _ 

GI-2-D-Landf onns- The ou tlille and descri ption of the \I<lriaus landforms ill Iliff study area are 
presented in this map. The di~t ingu ishing characterist i!;s in tenns 01 surf flco morphology as 
well as the natUn3 of the underlying deposits are given to r cach I;] ndform lind tim Iilndform map 
is an importsnt Mse map f rom w hich interpretations on other derivati\le maps are made. 

GI-2-E-Flood lng-The f looding map dclincatflS the areal extent of the statistical 10 year. 100 
year. lind standa,d prOieCI floods for thc Salt Ri\ler and se\loral t ributary w ashes and canals. A 
graph of flooding frequenc ies is presonted lor a hetter understanding 01 t he statistical method 
of 18ting flood flQws. A JT)ap strowing the f! lftent 01 historicai llooding at the Salt River in the 

area is pr inted on the reverse side. 

GI-2-F-Grou nd Watar- Wilter supp ly is alw<l Ys a major con5ideration in urban planning, 
aspecially in arid l egions. The depth to UlUund water taule, historiCllI inlormation on wa ter 
leve ls in selected welfs. chemical analvsis 01 the water in these wells. and recharge areas are 
shown on th is map. On the revcrse side is presen ted information regard ing decline of the water 
table end direction of ground water f low. This map presents informEltion on the totel decline of 
the wElter table In recent years, and the increase in the late of decline. 

GI-2-G-Callche -Elfcevat ion into caliche has inr:teased construction costs in the \lalley. 
However. calichif ied co lluvium forms a firm founda tion for constru ction purposes. The 
development of caliche in the Salt Rive r gr8 \1el determines Its su itability as a material resou rce. 
and its usel uln6SS for dry wells_ This map shows the distribution of caliche and its degree of 
development . 

GI-2-H -Depth to river gravel- This map shows the d istribution and approximate depth to buried 
deposits. of ri\le r gravel. Tha gravel deposits are a valuable material resource for construction 
and for locat ion of building foundatIons. In addilion, permeabla slJ bsurtaca terrace gravels are 
used as a receptical for runoff through dry wells_ 

GI-2-I-Geoiogical h azards- Certain natural geologic processes are considor(.'lI ' h(l7.m dous by 
man because of t he pOtential damage to structures and life . This map dclim101tcs aroas of 
potential hazerd s arising f rom expansive soils. earth f issuros, (l()rthqu()kes. (lnd slopo instabili

'Y. 

GI-2-J-O,., w eD condltlons - A dry w ell is " \I ('!J t ica l shaft into permeable material used for dis
posal of surface runoff in places where ~rface rec:h<lIge an3as have been rendered im
permeabla by concrete or aspilalt cover , Poorly located dry wells have been placed into im
permeable bedrock, sli t. and caliche. This mull evaluates the suitability f or dry well operat ion 
by considaring depth 10 river gravel or 9and . distribution of t:aliche and flood ing, and depth to 

ground w ater. 

GI-2-K-Met.ri. 1 relKJUI'Co. - Tho dist ribution 01 various sources 01 coosolidated and unconsol
idated materials aro 8\1a luamn for their rlUtenti(ll use . TIre unconsoldated malerial may be 
useful as a oocOfa tive material, concrate aggregate, and roan const ruction material, depend· 
ing on grain-size distribu l ioJ1 , lithology. anrf Alterberg limits. Bedrock units may be use ful as 
bu ilding stano, deco rative stonll. rDild con ~; t rur:t i on material. ilnd riprap. 

GI -2-L-ExC8vat lon and construct ion c ond itions - Information presented independently on 
pravious maps is summarized lot evaluation of t he construction and exca\lat ion cond itions. 
Prior knowledge of the g eo logic constraints on exca\lat ion and an awareness of the hazards at 
a particul ar site can prevent u nel(pected constructlOO and meintenance CO~rts. On t he reverse 
side is (I dot;! shoot in w hich results of c nginoering tesl s, mechanica l analy=, and X-my 
anulyses performed on the unconsolidatoo rocks are preoonted . Consolida ted rocks .....ere 
tested for their unconfi neri compressive st rength. The rota (Ire presented in w buiar form (lnd 
worc usefu l w hen doriv ing sevcrul of the mups. 

It is importtlllt to no te these maps were constructed onl y fo r broad sca le genera l planning; 
thuv dll nut pruclude the necessity of loca! site invest iga tion. 
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GLOSSARY 

Aggrad81ion- the buildup of a floorlplain ()I" ;,f/uv,i ,l fan surface by deposition. 

A lluvia l 1an - gently slopi{l~ w9dgs of allu vium dIJpvsiwd by a stroom <It rhe bese of fJ mounta in as i t 
emerges onto a n9<lr/y level p lfJin or broad v.l lley. 

A lklvium- unconsolidated mateT/al (gr.wtd, s"m/. silt, and clay) deposited by a Stream. 

A quifer_ a wa ter-bearing stratum ur bud" of rock below the surface of rhe earth cap8bItJ of yiefding 
w8 ter. 

A ttarberg lim ita- liquid limit ILL I. jJl;,.~ /i,: limit (PL), and pli/sricity index (Pl), where LL is the mo/sture 
content 8bov" which a soil readily beCf)fliJ.·.~ .? liquid upon stirring. PL is rhe minimum moisture conten t at 
which a soil acts as a plastic sollll, am! PI _ LL - Pl. . 

Baaa couraa- layer or coarse mil /uri", over svb-grede and sub-bese in rofJ d construcrioll which serve .~ 
to dis tribu te load <lml !"uvicJe drain.'gc 

Calicha- secQndary accumuIBtion of calcium C8rbonMe in tile near-surface I,onion vf a sui! in arid and 
.w!f"i-arid environments. 

Com .. e eggregete- the cOIJrse fraction of a mass of unconsolirllll lJd ruck. materii/I, mechanically 
sC/XIrafed for use in conCre te, roads. and other construction 

Clay- f ine-grIJined. unconsolidated material smaller lI",,, 0 .005 mm. 

Colluvium- /TIlISS of brol<8n rock. fragmell(.~ depos. /ed if t the base of steep slopes b y gravity movement, 
main ly m8S$Wll sting. 

Compaction - reduction of pora "IM l."H ur the process vf moving toward solidifice tion of unconsolidaf8d 
matenal by m&GhamGfJI or natural pror:es_~es . 

Compressiv. atnHIgth- mea~llre of the aOl7ity of rock to resist pressure from 108ding. 

Comp teBaibility- /'IfIP.- riependent reduction in pore sP8ce of unconsolidated materia l fJS a result of 
loading and satt!erllfm/ 

Contou r line_ a fine connec ring points of equal elevation on a topographic fI1iIp. 

Differantial Bubsldance_ irregular sinking of the 18nd surface due to uneven compaction of the undfJ/
Iyir;g Iw mmtfurm rrlHtL-vials. 

Dip- vcrticrJ{ [lng/I) between the hOf izont81 11nd Ii pill nar fe8ture, such as a layM of rock, which is being 
1rIP.<1s lJreu. 

Dry well- vertical sh8ft into permeable material for disposal of surface !lUI"" water. 

Expanslva solls- unconsolidated material cont,l/tuf)g v .. " aMe Ilmom/ls of certoin ckly mine",'s, smec
rites (such as montmQrillonite) which expand when wetlvrl ,mu slrrillk when dried. 

Fault - frlJcture zone in rock. along w h/clr (/isplacmrumt h..1 S occurred. 

Gravel - rock. psrricles from 76 mm 10 4. 76 mm In dillmeter (Unr"fied Soil Cfassificsrion ). 

Ground wntlJr - subsurfelcc warer in tll(~ sa turo ro d zone 

Grus- accumuli/tion of rocl< fragments resulting from the weatheting of granitic rock by granular 
disintegration. 

Ignoou. rocks- rock thelt solidified lrom mot ron marer/al/magma ). 

Jolnt- " fra cture or fJ,lrting in <l rock. along which rhere h8s been no displ8cement. 

Lam lnated- consisting of thin. distinct. P8r(lnel layers. 

Llthology- the physical ch8rac teristics of 8 rock. 

M.tamorphic rock - B rock derived from p re-existing rocks by changes ;n the temperature. pressure, 
shear stress. and chemical environment M deprh below the efJrth 's surface. 

Pediment- a r9latively smooth, eroded bBdrock surface locaHy covered by fJ rilln VMear of ailuvlum, 

80d fOm r8d b" erosion of gUlili tic rocks at tile base of a mourrta ill f(ollt. 

River run- term used ill tim field for liver deposits 01 s,urd,md grBl'cl . 

Rand m etal- ctXJrstl ayyreyn/e used iii roml surf",;i" g. uSllally min'd tu farm an asphal/ or co,,(,."ro(e 
wearing s"rl<~r:e. 

Sond- rock frn fj l1wnl._ fiifly i"fJ i n ~'Ii!U 'rum 4. 76 mm /0 0.074 mm i,. dii/me/L'r (Unified Svil Ch, .... , i"!.",, · 
tion! 

Shear \rtrength- intem,,,1 resistilnce tv slidiny of vne purl of rock. reli/live to another lI(:rasS the pliJ ne 
se{J(lr8fing me parts. 

Sl lt - fine-grained, unconsofldared mflferinl "1I19in9 in size from 0.074 mm to 0. 005 mm . 

Stream inctliion- flo t·bottomed, steep-Wi/lied trench cllr below the surfDce of iJ fi/n, pediment, or 
floodplain by a srre8m. 

Strike- b~ilJring or direcrion of a horizontaf /ine imposed on 8n indined plane, such as a IIJ"er of rock.. 

Sub-base - IDyer Of porous mllterlBl used in roed construction p/(lced between rhe bi/SI:I course iJnd sub· 
grade /ayerj . 

Sub-grad8- foundarion Imlteriaf upon which 8 road is built. Underlies sub-base and base course. 

Tarrace- relatively f/at area or b ench bounded by a front and rear scarp which results from a srream 
eroding or incis ing a channel in to /h9 prfwious/y depo$;ted floodpfein. 

Topographic map - fI1iIp which shows refie! by means of contour lin8s. 

Wator tablo - the UIJfJ(H SlIr/;i Cf! of thR ,mfiP. of satura tioll of gmund wat9r. 
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