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GROlJliD .. ;1AT:3 .U!'D DILUNAGE ?ROM.~!S nr THE ;.rHIT~ll:Y T.!!!..O.P.ACE &.:A, 

!01 Si:, IDAHO 

!7 

S. 'W. ileet 

Ground-water level'! in the ·.ihi tnq terrace area, after ID8.Jl7 

years of rise owing to do'Wllward 'Percolation of water froa irrigated 

land, became nearl7 stabilised b7 1~35. Stron~ sea1onal vater-l«Yel 

fluctuations of 8 to 10 feet r how&Ter, ar~ common in the 3oiae 

Valley. In recent J'Mrs, the Whitnq terrace has been ch~ng 

rapidly from a farming to an urban co111111W11 ty. The 3,20o-acre area 

now has about 15, ~"'00 1Dhab1 tanh and the land area 1• about Jr;­

-pereent occuoied b7 urban develo:J:ments. Population trench indicate 

that urban expansion will continue. 

Coincitient \rl th the change from rural to urban condi tiona on 

th~ ~Yhitne7 t~rrao,, th@ patt~rns of water Ule w~re drastically 

altered. The a.mount of 1rr1gat.,.d land a.. decreased but the amount 

of ~ound-water recharge from irrigation and 7ard water m87 haTe 

increased.. Liquid sewat;e effluent disposed in the ground aleo has 

tnorP.ased the ;y~tarly YOluae of recharge. The estimated aTer~e 

yearl7 amount of rfltCbarge from all 1ources nov is about 2.4 acre­

feet per acre. Full urb~ deTfltl~ment of the ar~a ._, inorea1e 

recharge from all tource• to about 3.3 acre-fe~t per acre. 



Ground-water and drainage problamtt can be relieTed b;y reducing 

excets1Te recharge to the ground-water reserToir. Reduction can be 

accomplished by economical use of water b;y 1nd1Tiduala, ... .., l11h-

ment of a watel'-tight !>ublio sewage a;ratem to transport all sewage 

to a central 'Olant outdde of the area, and by drainage 1t0rk1. 

Th9te measures voul.c! cause a net decline of ground-water leTele in 

the area. They can be undertaken separately or collect1Te~. 

I 
I 
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Phrdcal and Cultur&J. Setting 

The part of :Boile and ita suburbs that 11 locall7 called the 

:Sot se Bench 19 herein oall ed the Whitnq terrace. The ';/hi tnq 

terrace is one of a teries of terraoet Yhich ar~ r~mnante of 

ancient ri?er flood plains south of :Boise in T. 3 N., R. 2 ~ •• 

Boise baseline and meridian (pl. 1). The area of principal concern 

in this rAport is bounded on the north and east by ~erald Street, 

Cre&C8llt Rim Dri?e, and U. S. Highvq 30, on the south b7 the N'ew 

York Canal, and on the vest b7 Curtis Street. This area, contain­

ing about 3,200 aorAa, is largel7 residential but inclUdes sP.?eral 

shoppinP. centers, a few small industrial ~stabliahments, and 

numerou. small "Sl)are-time farms. '1 

'"ater for irrigation in the :Boise Valle7 vas first diTerted 

from the :Boise Ri?er in 1864, using dmple ditch d1Tera1ona to e~l.y 

small lowland tracts. Agricultural deTelopment ~•• extenaiTe and 

rapid after the turn of the oentUJ'7'. The Tallq and adjacent terrace 

11plands now are orisacroseed by a mue of irrigation canal 1 aDd open 

draina. 'l'he Whi tne7 terrace was a part ~ the irrigated area, but 

&t'ter llbout 1940 urban dnelopllentl ra-p1dl7 replaced agrinltve 

and now oceUp7' about 35 percent of the ~"hi tnq terrace east of 

Curtis Street. 
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~!'he population trend in Boise and adjoining 3uburban residential 

and businen ar .. ae is summarised in table 1. ThA poptll~tion w1 thin 

the city limite in 1950 vas 34,393, whereae the total urban and sUb-

urban "POpulation in O.reater Boise W!lS lJg , 310. ThA present popul~ 

tion of ~r~ater Boise probably exceeds 50,000. including an incrP.&se 

of about ~2 nercent in the population of Boise since 1940. CiTio 

organizations predict that in 10 to 20 y~ars &rPal like the Whitn~ 

terrace will be 80 to 100 ~ereent oecu~ied by nonagricultural 

TablA 1. Population increase in Boise, Idaho, 1880 to 1950 

(From published rP.ports of the U. S. Census of Population) 

Yt'!ar Population Increase 
Number Percent 

1880 1,899 904 90.9 

1~90 2,311 412 21.7 

1qoo. 5,957 3,646 1?7 .8 

1~10 17,358 11,401 191.4 

1020 21, 3q3 4,035 23.2 

1030 21,r;lt4 151 0.7 

tall() 2h,l30 4,586 21.3 

1'?50 31!,393 8,263 31.6 
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Th" vell-nUilbering qstem uaed. bjP thA Geolo,dcal SUM'ey in 

Idaho indicates the locations of vella vithin ~he official rectan-

gular subdiVisions of the !'ublic lamh, with refRrence to the 

Boise baseline and meridian. The first two SP.~en\• of s n~er 

deeignatta the townshi n anti r~e. The third s~tgment. gives the 

section number, followed by M letters and a nuaeral, ._.·hich indi-

cate the quarter-section, th~ Uo-acrA tract, and the serial number 

of the vell within the tract. Quarter aeotions are le·ttered a, b, 

c,and d in counterclockwise order, from the northeast ~uarter of 

each section (see diagram). Within the quarter-s~ctions 4o-acre 

tracts are lettered in the same manner. Thus vell ~-,-3W-12bal ie 

in the NEtJWi sec. 12, T. 2 N., n. 3 w., and is~· vell first 

T1s1ted in tnat tract. 

6 5 4 3 2 1 

7 g q 10 11 ~12" ~ / -

18 17 161 lr:; 14 13 . 
19 20 21 2:? 23 24 

T 
52 
~r 

I > 
b • . 

· · · · •b · · · · ····· ·· a· · ··· 
4 d 

~-------12----------

I 30 29 2S 27 26 2'; 
. 

.... .. c •.......... d. •.••• ... . 
31 32 33 '34 

R. 3 W. 

2!T-Ji~l2 

3'5 36 

2N-3lf-12odl 
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A lt&11mrt.4e lftq ot cn..a wa'er 12l Ute lot1e 'allq waa u4e 

~ 'h• Geoloctaal s...,. la 1953 aa4 1954. leool'ta fll .. ,.,. 1"•1• 
J 

ol»Wud. b7 \bile •'1147 attori a coo4 hi1'017 ot go-a •'•" 1Jl \he 

ftl187 4vt"~ 'h• ,.., 40 7HZ'•. A bnet esaaiDAUoa ot Ule 

---~ 
Whi\Dif' 'erraoe ha4 \eea...., a«eral 7e&rl earlier at \be reque' ot 

R. E. 141etaea, Mqor ot !olte, aD4 periodlo ol»•enaUou ot water 

'0 4ellnea'e the 11&\Ve aa4 IOGpe of srouza4-vater &D4 clrai .... 

pro)l-1 tn \he Wh1 ~ ••naa•. 

71elcl worlr on the Vhitaq '•nace an4 ~e pnpanUoa ot Uate 

repor' were par' ot ~. pro~ ot croaA·wa••r ••11dl' b7 \be 

Geo10Cioal SVYq in ooapera,ton vt Ul Ute Ita'• ot luu. Coope1"­

aUn wrk 1• Ic!Uo 11 Hr•••• Jo1!dl7 )7 A. S. Sqn, olalllf fit 

the Groa4 Ya,er JraMh, Geolopoal S1ar"Pq, u4 Mark B. 1111p, 

14abe State leolaattoa ~ ...... _.rk 1a lclaho 11 n:peniee4 'b7 

B. t.. -.oe, 411tr1ot aeolacl•'• Jotae, Idaho. 
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l1p8treaa 4&11• &114 n•N«e 1"8181"ftil"• Oil \he !otae !1 ftl" oo• 

pl•'•lT a1 tered the Daft!'al n,.,...,.tten of \he n.,.. Coaacars •'IT. 
nrfaoe water ~rMd. on tl"rip\ecl 1aD4 contnlnlted. a l&l"p ~ol•• at 

aw 11"011114-vater recharp aa\ 4l"aattcall7 cbaapd. \he sroUDd.-,..ter 

re«t-. 'l'he depth to the water \able 'beneath *• ~ tnq '•naa• 
&Bil 11ail&l"l7 dtuatecl &real lJa the !oi1e Vall.,. onctJl&llJW&I at 

lea•' •«eral tene of fHt, a.-'. vae ailltaillecl at that l«e1 'b7 a 

uftral 'balu.ce 'betweea cro11D1l-•·ater rechar«• aD4 lftad-Wilflflr ell~ 

chaz"«•· Diacharw• vae lt7 ••..-c• into Mtural ftl'fao• 4l"a1 ..... e, 

oh1etl7 the :Bot•• Riftr, u4 'b7 w•tw.rd. 11D1lerflov n' o' U. 

Tallq. !h••• proael8ee ettll conUnu but. in orcler to 41acharce 

~. boreaeecl TOl•e of 11"0.-1-vatel" • \he ad.el"«ro11114 l"elft'ftil" 

f11le4 to a hidler 1tmtl, \hu lJUD'•ttllC \he area of dllabal"l• aD4 

\he ftl•• of a4ertlov. Dv1Dc the period d po'GIIIIl-wat.r ~1411p, 

which 1Ull conUBUe at .. e localltlea, reohal"p peat~ noM4e4 

dleah&l"p u4 vater lft"ele l"'H eteac11l1 (ftc. 1). a appnaah to 

etabtlltJ vae reache4 ta the la'• 1930' • but \hen an ''" .. 

aeaeoaal vater-1.,..•1 flutMUone. Drat-• all4 eence-dtQOeal 

proltl•• U'e ahrolllo ta puo\a d \be Vhibq 'el"'"Ue aal an 

reov:r•t ill other wp parte 4vtaa tt•• of hi- II"''DA ,., .. 

1..-.1.. Both \he 1ac-Mn vawr-1..-el tread.• a4 ... Ml n,... 
'-'lou ill the Vht tUT terraoe r•••'b1e tboee 1B tU Bo~.. V&U.,. 

..-nll.7, 'beoaue the ooatro111BC taotore al'e d.atlar. •«•r~l•••• 
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\b. .,o'IIDil-vater re•unir 1n th8 Vh1 taq t•rraoe 1• larcel7 

1114•~•'· aDA •Ustaate17 41-alDa«e uc\ coutnl of cro"'md wat•r 

1A the '•rraoe daee •' depend on draina«e ud control of the e\lre 

~lq. 
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'!'he 'Mev York and Ri.de:1bau,dl canal s once vere a principal ~uroo 

of g1"011Dd-vater recbarc• in the \lh1 tnq terrace, beaaue infil \ration 

lou .. froa theee o&D&lt vera ~·· Much of the C&Dala on \he 

t8J"J''l0e n.oY 1a l1n8d or aealetl and the principal r..ainiq •urcee 

of reehar~e are dome•t1c 1ewage &Dd irrlpUon lfahJ' wpread. on field.• 

and J'&l"d•. Bechart;e from irrigation la clear!¥ .Uwa 'b7 e\roJI& 

•••oD&l. watel"-leTel flut1mUone. l'U«in& !roa abnS 3 to 15 feet. 

'l'he ••ller fluatuaUon• are a' ';)lacea where the water \abl• 11 Terr 

thallow. 

S'vt'aee drainage of the relaU TelJr fla' ''hi tnq ternoe !ort~er17 

vas along eeTeral shallow natural dra1Da&nqe. 'rh .. e are blooke4 a\ 

~ places by road g!"&C!ea and earth-till !or o\her conttrac'tton, &114 

eurtace va\er 'elldt to ])ODd. all4 link into the croa4 rather th&ll to 

J"Uil off. Surface drainage now is largely \hro~ artUtcicl d1 tchee. 

'!'he earlieet occurrence of adedrably high groUDd.-,..ter lneh 

reportedl7 vae Jle&1" placet when the aatural dra1n. were arUfloiallT 

'blochd.. 

'!'he &lJPro:xillate &Teft.&e a1n111U8 depth \o vatU' in teYeral ltiC­

HJlh td the Whitn.,. \el'!'&oe h ahoYil in plate 1. 'rhe d.,th-to-wahr 

toilet reopreeen' \he high81' reaord.ed recellt water l..,elt in llllllerou 

vellt. '!'he deopth to water in \hete 1onea ft.!'t .. aoaftbat fro• Tear 

to 7-.1' all4 froa •••oil \o •••n, aDd ~. r.pretea.~\loa. nece .. art.lT 

h gneralhect and a-ppronaa'e. I.e cal deTiaUou froa \he depth to 

wahr lhOY!l oa. the Uf' oecv and the aap, therefore, doet !lOt 

aocuratel7 tbov the depth \o w.ter at lloD1' ~eoithd point at a «iTa 

tt .. ot the 7ear. 
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!'hzeical. Factor~ T=at !n.f"!.uc~c"' ~Ground, ':fahr 

'l'he grnund-vater an:! drai~o;e con~i tionB tn the '"hi tn~ terraee 

are influenced · 1 both natural and ar~ifieial ~hY"JiC&l fsetort. 011-

•te ttron«l.T a!fech ~o'lllld-wahr r eohar~e. T:)'~'l~-ohio feature" 

attect aur!ace runoff, the amount of v~t~r that percolate• into the 

sround, the direction of ground-water mov~~ent, ~ the places at 

which ground water 1s discharged f rom ~Jprings and !! C!Pp8. ~eologic 

features affect the rnte of ~und-"-'t\ter rl!l t-.harr,!l, tb., stor~ capac 

itT ot the ground-water re o erTOi~. and th8 ~1reot1ori and s~eed of 

grolmd-water moTement. The princi-pal artiftctal etf'eeh on ~und 

water in the Whitney terracq area. are from w~ter ~e, chiefly pumping, 

turfac.-·,;ater 1rrlgation, and 3e1te,~'!! ~ iaposal. 

Preeipi t&Uon in the area h hiehl7 seagonal, 'bein« heaTiett in 

winter and ligbtest in aummer. !'he aTera&e annual pree1~1'-t1on at 

Bohe waa 11.48 1DChee duri~ the period 19:?1 to 19'50. Onl.T a rela­

\iTelT ~1 aaount of the })recipi tation recharsee groun~ water b7 

tUreo' WiHrat1011. 'rhe amount of recharge fro• other eources h 

relat1nl7 lar~e and ind'IICee rela\inl;r larp watet"-lnel fluctuationa 

\ha• ~end to o"beeu:re tla ~eoh of rechar~ from -p!"eo~:~ltation 

(tic. 2). !he 1nflun.ce ot climatic factor• othe!' than precipitation 

i• rU&\1Tel7 lUll ill \hia area. 'hmperatm"e, of course, affech 

precipitation as rain or IDOY and, when the te~~perature h lov, 

freei1Dg of the ~roUDd imp~dee 1n:f1.1 tration. 
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!crpo«1"&}lh10 1ao,or• 

In areae where reaharp fd «J"QUDd water h by 4o~rd. percolation 

to ho•pneoua wate~bearln« material, the water \able teD4e to be a 

tubdued replica ot the laD4-IU!'face ooDf1gurat1on. Ccm110B17, hovner, 

the rate ot doWDV&rd pereolaUo!l it DOt 'Wl1ton, MllC to horiam\al 

aDd. Terttoal Tariat1on. in the abili t7 ot -ter1&11 to traalll1. t water. 

In ceneral, wt thin a l11l1 ted area, the hi ghar the l.u4 surt ace, the 

sreater the depth to water, but this relation h •cl1t1e4 by other 

taotore. 7or eu.mple, the Broa4wq tc;roaoe 11 about 6o teet lover 

than the Wh1 tnq terraoe (ttg. 3), hot the depth to water on each 

alcm« the line ot l1ooe8Telt Street 11 5 to 15 tee•. The sround. water 

in ihe terrae .. h attected. ttl'ongl7 b7 local geolog and 'b7 rapid 

local rtltChar«•· The iDtlueue ot top~ 11 aboVB, hown-er b7 

the riae ot the water \able towarda the Sunrlee \enaoe. Southward 

tro• the Sunrise terrace, hov-er, the water table drope, thoU«h the 

land eurtace continual \o rise. Recharge in the DOD-1rrtpted area 

to ihe 1outh 11 not tufttoten• to aintain the va\v \able ae h1«b 

ae \hat ben•th the Wh1tlw7 terrace. 

IJl p~aeral, the dapih to water Oil indindual terrae11 11 gJ"eater 

-.r the t"rrao• troJltl (pl. 1), cndq to loe• ill ~ulio- head b7 

cre11116-wter clhaharp ., the bate ot the terrace (ttc. 3). Groa4-

vahr •HP• are o.,..oJl &lOB« the bate at the neep t1'oJlt of \he 

Vhib.q terrace, wh.re the l.aD4 nrtaoe illtereeoh \he water table. 
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!he ooa'U"!'ace uul ltebanor of p-oUild water 1a ~· Vh1 a., 

terrace h aoaewbat ftrialtle lteeav.ae the water-bearlllc ••enala 

range trom hi&hl-7 pem.Ule to aearl7 imperaeable. The area 11 

underlain at great depth b7 a "baa•ent 11 or tloor ot u.ctent gran­

itic rock a. O•nrl71,n.g the baa ... nt rock ar• interbedded tiae aedi­

•entl and volcanic aah, pena•ble to 111peraeable volc&Dia rocka, aDd 

a thick aaC'IDlUlaUon ot lake becla, chietl;r olq and 1&114. Materiala 

in the -apper 15 to 4o teet are allUTial olq, sand, ADd crawl, 

which were depoa1ted tn !oraer ahannela and on earlier flood p!aina 

ot the Bohe Rinr (ttc. 4). Cbaraatertat1call7, \he atr ... depollh 

conailt ~ dhooatin110u atr1Dge1"a o! graTel and aaDd in flood plain 

ail t aDd olq. Thin 'bellla of wll-aorted olq, IUA, aD4 t~Tel occnD' 

locall7 at ab.&llow dep~. Jeda of well-aortecl olq are a-.r~ t..per­

Tiou. to water, owinc \o \he -u lise of inhrtUUal opciqa. 

Gro'Cmd water •oTu readil7 \hroup olean coarae IADI1 and granl, but 

nch of the liht \nq terrace IIIDd u.d CftTel coa'-1na alq and. ail t 

that part1all7 till• the lllhHUcet and illpedea groad.-vater IIOT .. 

11ent. MoreoTer, wt.re aaBd and graTel oTerlie relat1nl7 t~ ...... 

able bed a ~ ol.q, aUt, and tine laDd in the Vhi m., terraae, the 

tin~Sftolllecl aediaenh ~e dowward. peroolaUoa fd water troa 

the poaTel, oauiDC M&ll water l-"ele, e.peo1all7 d111'iq \he 1noi­

pt.1on aeaeon, when rech&rce aoHCla UD4ertlow !ro. \he area. 



-

CD 
u 
0 .... ... 
CD .... 

,, .-. 

1• ,. .; . - , · • ., · ~~... '\ • t 1 1 

. -"' 

~---------------- ·- -- . - - -

~ 0 
c 

0 0 ... 0 ... 
~--· - ~ 

0 
c 
0 o · -. _ _.. i c • 

~ • .!! 
~ s:. 

0 
~ 
0 
.Q 
c 

~ 
0 ... ... 

._.._. . 

... 
c ~ s (!) • J • .... 
~ 

(/1 
• >-~ r----

~ C~sand~-~ 

0 
c 

8 I 
H . 

• • -
.5 

~ CD 

- - - e--~--t - - - - --- -· 
~ .! ~ .. 
:: c e 
• ~ 0 
en I o 

------- -- a:: - f - ----- - ---
r Lond &urloco j __ ~ 

-- .. '0 

±~ ]: .... ·---------c~ sand, and gravtl ---- -- -----
~ ---- -..___ __ _ 

~~--
---

Lake beds- chiefly blue cloy with somt beds of yellow to white sand 

0 1/2 
~ : I ' ' 

Horizontal scale (mi les) 

Figure 4 .-Generol ized prof ile and cross- sect ion south of Bo•se R•ver !It Bo ise, Idaho, showing the relation of 

rive r flood plain deposits to the older lake beds of the Idaho formation . Profile is oppro•lmatel~ 

alono the line of Roosevelt st . 

___ .J 

• i 



~if1c1al 7aotora 

!he priDCipal anU1cial factort tb.a\ iafluauae P"Oad. water ill 

the Whibq terrace are in'ipUon. 7&1'4 wa\er1D«. u4 ltqut4-•--ce 

disohar«e· 'l'he contribu\ion of each to I!'OUD4-wa\er reoharp h 

large. 

Unconsumed irrigation vater and yard water enter the ground 

fro11 'lml.iMd canal a, irrigated fa.rma. garden•. and laVDI. 'l'he 

influence of canal loeses Oil f!'!'OU!ld-vater lnela 11 Slluatrated b7 

vate~l .... el fluctuaUona ill well 3lf-2»-25bb2, on Apple Street a fev 

hUD.dred. feet north of the Ridcba~ canal. Shortly after water h 

turned into the canal ill the spring the .,a ter lnel in the W.ll 

risea 3harp}T (fi«· 5). 
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The uouni of «J""UD.tl-vat.er reoharse troa irrtpUoD clepeDd.e on 

\he peneabtl1 tT of the 1011, the UO'IDli of vater appl1e4, &Dd the 

The ftii01Dlt ot ater applied. \o the land and the poMion of that 

water that reachet the water table ha~e not been ~etermined aocur-

irrigation water in the Wh1 tnq terrace 1a aasumed to be aoout 4 

acr&-feet per acre. W,t.hl"JI&tter recorda indicate that far:5 !\eli~""17 

ot water in the terrace 11 appr.eeiabl7 aore than ~ acr&-teet -per 

acre, and canal di~e~tiona -., be a• much a• 6 acre-tee\ p~r aor-

' in eo•• y.re. Howenr, in the urbaA area 1D8.D7 landowaert do not 

which ul.t1Jia.hl7 oart7 1\ back \o the canal. :For the purpoee of 

thia repol't, u4 to illu\ra\e the et'feot1 of 1rt1.p.Uoa, the tarm­

deli~•I'T ti«Ve of 4 acre-fee' per ~e is tuff1oiatl.7 accurate. 

'l'he eeUaatecl aYera«e clql.eUon of the il'l'igaUoa water bT coB~ 

UYe uae 11 •••eel to be 2 aor.-feei per aol'e. As.-1JS« that there 

11 11 ttle Ol' no turface r'UDOff of WLCOntumed water, the a'Ye1"~e 

ye&l"17 net re~harp traa irrigation oB the terraee b sbou' 2 acre­

feet pel" acre of 1rricatecl lalllll. Int11 traUon from unlined ca.Aale 

oon,rintea u a441Uoul lnr.' 11Dknow U01Ult of rechar~e. P.eabarge 

traa i.rrip.UoB haporartly r.teee the vater l.vels an aYerage of 

I!J \o 10 feet 1B nob. ot tile loite Yallq ( aee eyd.rographa of well•), 

aD4 eollp&J"able rtae1 probabq ooeur in the Whitney tel"!'aoe. •tv-

&tin« \he crc'lm4 all the .,.., w the tu.r!aoe at toae plaeet. 

18 
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The pan o! the '"'hi tnq terrace betveen Curtis Stree\ and U. S. 

Highvq 30 contains aboui 3, 200 acrea, o! which about 35 percent 

(1,120 acru) 1a ruidotial area. ~e percentage o~ the residential 

area that aotuall7 11 ocmrpied b7 atreeh and buildings 11 not known 

but U 1t here aaauaecl that t'ull7 deTe1oped urban tracts are 50 P'-· · 

eent coTered. ETtd~ce_auggeata~ _hoveTer, that &VP11cat1on ot 7ar 

water 11 IIUah hearter than that in irrigated t1e1da. Thue, urban 

deTelopaent probab~ doea not oauae IZIUCh decrease tn the artitiotal 

r•char~. 'l'he total lou o! irrigation and ;yard vater to the ground. 

proball}¥ it about 6.4oo acr&-teet a 7ear, or an aTt~~rage ot 2 acre­

tee\ per aor•. J'ull urban deTelOJ)llent o! the terrace area might 

ch.an«e the total ot reeharge !ro1t irrigation and 7&rd vater1J1.!, but 

the ~e cannot be eattmated. 
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Z!fluant sewage fr-om 110at houaea and .. tablhhaan\1 on the 

\enace h relea .. cl direotl7 to the ~u:nd and ... attal17 all of 

\he liquid effluent troa oe .. poola and • e-r:-tio tanka h ad.decl t.> the 

«round water . fhe eeU•tecl population in the area here reported on 

h aboul 15 . 000 . 1'he aTr r~e per oapita To1 ae ot ana«e eftl U8ll t 

it about !~ gal ' na a u;J and. the agregate To1ume 1a aboul 
-·--·· -- -. 

1} ADilrev Wahl, Superint enient, Sewage Dept., C1t7 of Boise. 
(Peraonal eo .. unication, 1955). 

1,275,000 ~allona a dq or 465,375,000 pl.lona (l,4oo acr~teet} 

7e&rl7. luent1all7 all of the doaeatio water !lOY uaecl h i .llportecl 

troz outside of the area or 11 pUirped troll deep actuUer• \ha' ee 

unrelated to th,. ahallov aquifer• in vhiuh \he d~ probl• 

occurs. The 7ear17 T01wae of aswa«e effiuant la equiT&len' to 0.44 

aor~foot per acre per 1•ar in the 3,2oo-aore area. hll urban 

deTelop:ment voulci 1.noreas• 
1 

the a110unt to 1.26 acr~feet per acre. 
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Atwai:a« that \he Htiutecl uounta ot recb&r«e troa 1rrtga\ ion 

and t~e ~eteae are reaaon&bl7 accurate, \he to\al Toluae ot 

&'J'O=d-va\er recbarp tl'oll both to'Ol"Oea is about 2.4 (2.0 plua 0.44) 

acre-tee\ per acre a 7ear, or 0.4 acr .. toot per aore aore \han when 

the cUre artY waa irrigated tar11a. J'ul.l urban deTelopaa\ would 

increaae the 7e&rl7 grolmd-va ter recb.ar~ to abou\ 3 .26 acr .. t eet 

per acre troa ~oth aouroea, or 1.26 toot more than the ourrent amount. 

!he net amount ot recharge then vould be 65 peroen~ greater than in 

irrigated tielda. A tvther rite in ~ound-water leTels, and aggra­

Tation ot the <irainage probl•, therefore, 11 ant1e1pahd vi th con­

tinued urban d..-elopaent 1! the praoUoe ot di spoti~ o! lfta«e in 

the ground is continued. 

R1s1~ water l.noels wuld be aoeolllp&Jlied by increased ground­

water underflow from the area, &nd the net oumulat1Te 78&rl7 water--­

lnel ri!e migh\ be s-.11. Seaaonal tlue\uation o! water levelt 

would beeome smaller, ow\~ to the lar«er proportion of recharge troll 

·~ e!'fiUAmt, vhieh does nc\ TarT markedl7 in seasonal Tolu.me. 

Proposed future irrigation on the Hi l!oreat Unit of the Mountain Hoae 

Proja e t JUiiT 1ncreaae ammal. reahar«e b7 und.ertlow \o \he Yhi tnq 

terraee, and aggrante the drainage problem. 
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Vethods £( Controll isg Ground-Water LeTelt 

Sn-eral Ileana &r8 an.ilable !or &batin« the grotm4-water and 

dr&ina&e problaa. The '~i tnq te:rra.oe eaat ot Curti a Street 11 so 

s1 tuatecl that 1. h vater probl•• oan be largely 1 aolatecl troa thoae 

o! ad.Joinia« areaa. At present the e s no nearb7 irrigated area at 

higher al t1 tude than the terrace. The va hr table 1:1 the lower 

Broadva7 terraoe 1 s well elov that on the W'h1 tnq terre. 

Poseible reaediea or excaeliTe reehar~e ot ground vater include 

(l) econolllio&l water uae, (2) insulatin« leak;r oanal.1, (J) e1tablhh-

ing a water- igb.t p lie sft8«8 qeta to conduct aewqe .ttlueni out 

ot t h , and ( ' . ) eonatru.cUon and operation ot d.rai~e vorka. 

!hate remedies oould be applied separately or colleoUTeq. The 

·~ qat• vould become inorealingly important &I urban deT8lop-

ment eontinuea. In addition to &lleTiating the drainage problem a 

cloud publio 1eve«e 171tem vould nduoe a potentially aerlou1 he&l.th 

ha.lard.l/ 

!/ H. C. Clar~. I daho State Sacitation Engineer. (Per~o~ ooz.un1-
eat1on, 19'55· 
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Dninap cU. \\lhe1 and 4ra1n&«e well• aeri t IP•oial aen Uon • 

Proper}T coneiructed wells oc.mo~ are ~aore e!!eotln \haa cU. tche1 

vhere \he •=• of taturaUon 11 raff1o1atl7 ihiok ad peraealaole \o 

7ield large UIOtmh of \'Shr to well•. In area• where pen~eable 

ll&hrialt extend onl7 to ahallow depth and oTerlie le11 penaNble 

-tertalt, 1nteroept1on d.raint extendiq nonaal \o the direction of 

ground-vater aoTellell\ help prnen' the rite of vater lnelt. Surface 

d.railll are le 1 detil'able tn relidential ar•• becauae th.., are 

u:zuighU7, ara a hdard to ••all children, take up a large a.oun\ of 

space, and oommonl7 lover water leTel.t onl7 alight.ly. 

~e effect of drain ditch•• and wll• on water lSTelt it illue­

trated in figure s. Pmrpin& fro• a well O&UI81 a dep7enion tn \he 

va\er \able a.rcud the vall in \he ~eral lhape of an iDTerhd ocm•. 

The ti..ullliona of the oone of depreslion (the arsa of in:tluenoe) 

d8'pen4 on the ab111t7 of the vater-be&rin« material to ttore and 

tranPJi t water aDd on the rate of ~in«. !he emo'Uil\ of drawdown 

in a well and the aise at itt area of influence ineraaae &I the 

ptlllp'ing rate and dvation "f ptt~~p1~ 1ncre&18. Where th1 con .. of 

depreeeion &round two nr more po.mping vella OTerlap, drawdovn it 

increae.a. throu,:po'l.t the area• of influence (fig. 9). 

A. oontiderable ..un\ of field and labora\017 s~ would be 

neceeear,r to deteraine \he deetrable DUmber and ~iDe of well• 

needed !or eaUdaoto17 draiuce. 
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