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I. PRORI,UIf STATEMENT

The existlng water system for the North Rlm of Grand Canyon NatLonal
Park Ls adequate as to the quallty and quantLty of water provlded,
but because the system ls over 45 years old, lt ls ln need of
extensive rehabllltatl.on. As vlsltat,l.on lncreases, the quantLty
of water that the system can delLver w111 not neet demands unless
future park manag,ement declslons llmtt day vlsltation to a level-
wlthln the dellvery capablllties of the systemo The present
water system needs rehabLlltatlon because lt lacks rellablIlty
due to power lnterruptLons, pipellne breaks, and rnechanl.cal fallures-
that cause frequent shutdowns of purnplng operations. Power outages
rvlll stlll be the cause for maJor disruptlons, and replacement
of pumps w111 take the longest ttme before service can be restored.
The extremely adverse condltions under whl.ch repaLrs must be made
and the absence of standby provLsions also contrlbute to the
system' s undependablllty.

A. DESCRIPTION OF TIIE EXISTING SYSTEI"T

The exlstLng water system conslsts of the followlng components:

1. Water sunnly frorn RoarinF Sprlngs Cave
The cave Ls located near the Junction of Roarlng Springs

Canyon and Brlght Angel Canyon at an elevatlon of approxlnately
51200 feet, The water ls of good quallty, although durlng perlods
of hlgh flow lt contains a great deal of flne sediment that causes
wear.on rnechanlcal equipment. The qrranttty of water Ls more than
adequate to satlsfy the present cornblned demands of both the
North Rfin and the South Rlm Vlllage, but lf day visltatlon ls
allowed to Lncrease at the sane rate as ln the last fers yearst
wlth a proportlonal lncrease Ln water dernands, the quantlty of
water avallable wlth the present system w111 be Lnadequate before
the year 2000.

2. Tranec;von olPellne
@t the Roarlng Sprlngs Lntake and 

,

auppltes net,er to the Roarl.ng Sprlngs powerhouse (residence for
punp statlon operators), Cottonwood Carnpground, Phantom Rancht
Indlan Gardens, Grand Canyon Vlllage, and water polnts on a few
trails. Ttre 6- to B-lnch llne follows the North Kalbab and Brlght
Angel Tralls, except for a section between Phantom Ranch and
Indian Gardens and above Indl.an Gardens to the South Rln.

3. Roarln@
Brlght Angel and Roaring

Springs Canyons, the pt.trrtp statl.on takes water from an overflow
pipe orlginating at a dlversl.on box at tlre mouth of the cave
and by r€ans of three poslttve dlsplacement pumps transmlts
the water through the plpell.ne to the North Rlm, a llft of about
3r500 feet.



The pnmps were Lnstalled when the station was bullt
ln 1928 and each pump ls capable of dell.verlng 30 gallons per
mtnute (gprn) at 1'690 pounds Per square lnch (psi). Each pump I's
pouered by a 2r30o-vo1t, 5o'horsePower motor. The notors were
orrerhauled tn 1967 and are stlll ln good condltlon. An operator nrust
be present r*ren pumps are rtmnlng to ensure contlnuotls oPeratlon
and to stop pur1ps ln case of problerns. Consequentlyr the anount
of ptnnplng that can be done ls dependent on the manponer avallable
to monitor the prrnpso Frequent nnechanical fal.lures due to wear
of the novlng parts cause shutdowns for repal.rs lastlng several
days.

A wood-frame, 12'fooc by 12'foot hellcopter pad is
located at the punp statlon. The padts slze and the poor condltl.on
of the supports nake lt trnsafe. Trees are beglnnlng to block the
normal approach path, and durlng wtndy condl.tlons they Pose a very
serlous fllght hazard.

4. Roarl.ng Sprl.ngs waterlLne
1 pfpe, whtch rlses approxlrnately

31500 feet over a 12r500-foot length, transports water from the
pump station up Roarlng Sprlngs Canyon to the storage tanks on the
North Rtn. It was constructed ln 1928, and lt Ls generally tn good
condltlon. E:goeed porttons of the plpellne are frequently
danaged by falllng rocks, and resultlng breaks antl leaks mlst be
located and repalred by crews on foot and assisted by a hellcopter.
In nuny of the exposed sectlons, chere are elther too felt sttpPorts
or the supports are ln poor condltlon; aB a result' there is a
notlceable movement of the pipe durlng punplng operatl.onsr causlng
lt to rear agal.nst rocka.

5, Tvo water storage tanks
Located near the head of the Kalbab Trall on the North

Rlm, there are a 2-m1111on-ga11on storage tank and a 500r000-ga11on
tank. The 2-rn1111on-ga11on tank, 93 feet ln dlaneter and 40 feet
hlgh, waa constructed of welded steel ln 1963, and lt ls ln need
of repatr due to structural fal.lures causerl by snow loads on the
roof exceedlng deslgn loads and by rust lnslde above the hlgh waterllne.
The 500r09Q-g611on tank, wtth a dlaneter of 47 feet and a helght of 45
feet, was relocated from Callfornla to the North Rlrn ln 1937 by the
tlnlon PacLflc RaLlroad. It ls constructed of steel panels wlth
rlveted and welded Jolnts. The top ls covered by a sloped roof
of wood constructlon. The tankts lnEerlor surfaces are extenslvely
corroded and the exterlor eurfaces show slgns of srnall leaks
and bllsterlng palnt. For these reasons, lt ls not feaslble to
repair thls tank.

Ttre exLstlng storage capacl.ty of 2.5 mllllon gallons Ls
adequate to meet current dornestlc and flre-protectlon demands and
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can provl.rle rrp to 20 dnys of donestlc servlce at crtrrent deman<l

levels lf the tanks are frrll when eltlrer tfie prrnps or tfie plpellne
ts renoverl frorn snrvl.ce.

(1.

statlon
Iilectrlcal pohrer systen for the Roarlnp. SnrJ.nqs nttrrn

Power ls obtalnerl by the Natlonal Parl: Servl.ce from the
Garkane Power Associatl.on, Inc., facllltles on Brlght Angel Polnt.
Power to the punp statlon ls carried by overhearl llnes, whlch are
owned and maLntalned by the Park Servlce and are approxlmately
parallel to the plpellne route. The overhead systen feeds the
transfofirer substatl.on at the powerhouse, then returns to the
pumphouse. The power llnes are strunJl on wooden poles that are
old and rottlng and, therefore, a hazard to the naLntenance crerts.
Occaslonal lnterruptlons Ln power occur when the lLnes become
twlsted or are broken by falllng rocks, trees, or the weight of
Lce ln the wlnter. LocatLon and repalr of the danaged llnes is a
dlfflcult, tlrne-consunlng task, resrrltl.ng ln a shutdorm of punrpl.ng
operatl.ons for per:Lods of a few days. No standby systen Ls provLded.

7.
system

A rrotable water dlstributLon svstem and sewaee collectlon

Constructed Ln 192,q, thLs system provldes domestlc and
flre-protectlon water. ldaJor Lnprovements have been the addltlon
of a booster pntnp and 6-Lnch water rrraln ln 1936 for flre
procectlon, the addltlon of waterlLnes Ln 1954 to senre the
campground area, ancl water and sewer lnproveraents ln 1963 to serve
the Natlonal Parlc Servlce headquarters area. The booster punp
lnstalled tn 1935 ls stlll ln use, but the one lnstalled ln 1963
was never connected to the dlstrtbutLon system. A standby purnp
drlven by a gasollne englne has been provlded at each booster
pump; the older standby Ls reputed to be oneratlonal, but the
condltlon of the ne:{er standby prrnrp Ls unl<norrn. The lrater preasure
varl.es conslderably dependlng on the storage tanlc level and senrlce
location.

As-constructed drawlnps lnrllcate an average burlal
depth of 30 lnches for waterllnes ln the exlstlng dlstrlbutlon
system, and therefore, lt does not appear that they muld be
sul.table for rrlnter use. The heavy snow and low temperaturea
prevalllng at this altitude durl.ng wlnter lndlcate a possl.ble
frost depth of 3 feet, srrfflclent to freeze sr,ral.l ll"nes and
larger llnes lf lnactl.ve.

The sewage eollectlon systen has undergone extensl.ve
rehabllltatlon, lncludlng replapernent of trvo prrmplng stations,
numerous rranholes, and sewers, ln adclltlon to a nehr 110-ga11on-
per-rnlnute secondary treatnent facllLty. The system should be
adequate for the next 15 to 20 years and arlaptable to possLble
trpgradlng of treatrnent requLrements.



An rl-lnclr reclafine.l waterllnc uith fLre ltv,lr;rrrts Ls
beInJl brrJ lt f rorr tlte nc\J !;crunfe treatnent pL.rnt to Grrnrl Cnnyon
Lorlr:e:. Tlrls srrppl.erncrrtirl sy!iten ls strtctly for flre proEccEl.on
ancl lncl.trles a ']00r000-rnllon Jlrorrnrl t;torage tanh. lixistlnl
bulldlngs lrave rrot br:err plrrnberl to usrr reclalned water.

A ptt toLlet Ls locaterl at the punp statl.on, and Ehere
ls a cesspool at the porverhousc resl.dence.

8. Operatorts Quarters
Ttre exLstlng quarters for the operator are srrch that

separate bedroons anr! baths are provL,lerl for trro operators anrl
their fnrrllles, but conmon kitehcn, dinLngl dntl lLrring areas
mrst be shared. A strrrctrrral lnvestigatlon of the brrll.dlng, whlch
etas constrrrcted tn 19?-7-23, has lnclLcated prohable darrag,e by
tennltes; anrl costs for replunbLng, heatLng, rer.:!.ring, anrl interLor
renodellng r+ould be conparable to constrttctl.ng ner,r qunrters and
derrollshlng the ext"stLng resLdenee.

The structrrre ls located ln a hazar:dotrs zone and has a
long hl.story of rockfall and storrn rrrnoff darnage frorn Ehe cltff
lranedlately behind lt.

B. $N-{I.IARY OF DEFIEIE:ICIES

Tlre exlsting storage tanl.-s have thc capacl.ty to meet current
needar brrt the present condltlon of the tanl:s, especLally the
structural danage to the 2-n1111on'ga11on tank, lndicates a need for
lnmediate repaLrs. Recause of the poor contlltlon of tlie 5001000-gal.1on
tank and lncreaslng vlsltor der;rand, the stornge reserve is reduced to
the nlnlnum, posl.ng a threat of rrmnLng out of rvater drrrlng rna-Jor
pohter or punplng fallures. The 2'ntllton-gallon storaFe tank Ls
strlctly for reserve capac.lty to compensate for long prrnpl-ng
outages and delays hy provldtng gravt ty f low to the l.lorth Rin
water systen. Thts tank also provl.des water for hJlher dernands
resrrltlng fron an increasecl occrtrrancy of the cabins, fron an upgradlng
or replactng of standard cablns and other exLstlng facllltles accordlng
to naster plan proposals, or fron a pro.Jecterl lncrease ln daytlne
vlsitor use. The exlstLng 5001000-ga11on storafle tank is beyond lts
econonle servl.ce life.

. Ttre poor condltlon of both tanl:s lndieates an lnnedlate need
for new storage faclLltles because the 2-nL1!.1on-ga1l.on tank must
be taken out of servtee r'rhl.le repalrs are marle, and the 500r069-ga11or
tank cannot neet anticl.pated donestLc and flre-protectlon needs
durlng the repalr perlod. The prrnpLng rate cannot be tnereased drre
to hydraullc condLtions. Purrrplngl in e::eess of. 2a horrrs per day
would frrrther advance the crltlcal wear on the pumps.



Tlre /r/,-ni't r' opcrll(',1(l clcCtf Lcnl por.ter rl{ str{lrrrf {on sVsterl

throrrgft llnlhnb \ntlonnl Forest ls srt[lect to e]:t('nrlorl ottf rtf'F

perlo(ls rlrre to both tlre'conrtLtlon of the systrln: nnrl n;rtrrr;rl Cilllses'
i,tithout po$'er, prttnps cannot be oPerated.

Other Ltens that the systen lacfts lnelrrde flow rnnnltorlng
{evlces nnd securtty preeautl.ons at Ronrlng Sprlngs Cave; adeqtrate
hotrslng for operators; eonnectLon of all flre hyrlrants to reclalned
rrater storane; a netfiod of sedirnent re.moval at the PtrnP statl'on;
and act,lvation of t|e unused booster PtmP on the rlr'l to ensure a

safe level of pressrtre for fire protectlon.

c. RELATED PROPOSALS

The Flnal linvLronmental Statenent, Proposed Master Plan,
eranrt Ca e avallable for
@mber 1975. The flnal r'raster ptan was approved

t, .1,-o 1976. Ttre plan Proposes that the North Rlrn area be managed

to retatn the exl.stl.ng qu!.et, :elaxed atnosphere. Future
developments would only lnprove the efflcLency of exlstlng
faclllties. If any replacernent of exl.stlng lodglng unlts was rnade,

it wruld be accorrrpllshed wl.thout loss of aesthetle or envlronnental
values. An addlttonal 100 I,anpsltes ls the only proposed expansion.

A negatl-ve declaratlon of inpact was isstred ln June 1a73 for
an environmental assesgnent for a hell.copter landlng pad adJacent
to Roarlng Sprlngs Cave I'n Roarlng Springs Canyon'

An envl.ronmental assessment for a prelfinLnary developnent
concept plan for the l.lorth Rlrr was drafted ln 1975, but was

deferre<l pentllng approval of the master plan. The prellnlnary plan
propose<l reorganizatlon and upgradlng of exlstLr'-g- facllltles lnd
daar.lopr.nt of not nore than 100 new camPsltes. Althorrf'h developrnent

capactiles for the area were not Eetr no slgntflcant lncrease ls
expected.

A negatlve declaratlon of lmpact was lssrted for an envlronmental
assessnent for the sewage treatnent plant and sewerage system for
the llorth Rlm ln APrll 1974.

The Draf t Environmental Staternent , ProPosed ltrLlderness
Clasqlftc tonal.par\ (DES 76-?8' July

eloPed area and the
trangcanyon corrLclor be exclude<l from wllderness deslgnatLon. No

confllct ls antlcl.Pate(l betlteen wLldernpss deslgnatlon and the
water gystem ProPosals.

Forms to nonl.nate the Grand Canyon Lodge lll'stor'.c Dlstrict
(Inclurtlng the Roarlng Sprlngs ptttnp station) and the Cross Canyon

Hlstorlc Olstrtct to the Natl.onal Regl.ster of HLstorie Places were

preparerl |n l{ay 19751 ln conpllance rvlth Executive Order 11593.



II. DDSCRII'TION OF THE ITNVIRONI'TENT

A. DEII,/LLOPD{UNT Al.lD USI:

1. Grand Canyon Natlonal Park
Grand Canyon Natlonal Park lles Ln tlre rnl.dst of a

network,of natlonal parks and natlonal forests, and lt ls one of
four contlguous rmlts of the Natlonal Park Systen that stretch
for approxfinately 550 nlles along the Colorado Rlver, from the
north border of Canyonlands Natlonal Park to the south border of
Lake lGad Natlonal Recreation Area.

The North Rlm of Grand Canyon NatLonal Park Ls relatively
Lsolated. The long drlves through the desert, whlch separate the
North Rim from maJor population centers and prLncLpal transcontlnental
rouCes, act as a fllter that llrnlts vLsLtatl.on. The park ls bordered
on the north by the 500r000-acre North Kaibab Distrl.ct of the Katbab
National Forest, and beyond that by the desert environrnent of the
Arlzona Strlp. The principal towns Ln the vlclnlty are Fredonla,
Arlzona (55 mlles north of the park boundary), Kanab, Utah (73 ntles
north), and Page, Arlzona (110 urlles northeast). Ttrese towns
have populatlons less than 51000 and provlde only llnited vlsltor
gervlces.

The North Rfin recelves about 15 percent of the parkts total
number of vlsltors. Most vlsltors enter the park frorn the north
thtough Fredonla along U.S. Highway 89, whlch lntersects Interstate 15,
a naJor vacatlon route from the Los Angeles metropolltan aree. Access
from the south Ls prl.nclpally along U.S. 89, whlch orl.gtnates south
of Flagstaff, Axlzona, and lntersects Interstate 40, a maJor
east-west vacatlon route. Although the North Rl-rn 1les Just 10 alr
ulles away from Grand Canyon Vlllage, the two developments are
215 hlghway nlles apart. To the easc, U.S. Hlghway 160 ls fast
beconing a prlnary vacatlon route for travelers couring from the
Rocky Mountains and the Four Corners area.

On the South Rl.m, Grand Canyon Vll1age, wlth overnlght
accommodations for nore than 31000 people, has a nore urban atmosphere
than the North Rl.m. The vlllage ls connected to Brtght Angel Polnt
on the North Rfun by the Kaibab and Brtght Angel Tralls, whlch
provide access fron the rlms to the Lnner canyon for about 401000
hlkers and rnule riders annually. There are 4O campsltes at
Cottonwood, 15 at Roarlng Sprlngs, 75 at Indian Gardens, and 75 at
Phanton Ranch; all are ltnlted by the permlt system. In addltlon,
Phanton Ranch has overnlght accosnnodations for mnrle trlps and hlkers
and prowldes fuIl meals and snack bar servlces.

About 21900 visltors can be acconunodated overnight wtthln
120 rn!'les of the North RLm. Overnlght acconrnodations are llsted
below:



Locatlon

Kalbab Lodge
Jacob Lake
Cllff Dwellers
Fredonla
Marble Canyon
Kanab
Lees Ferry
Page
I^lahweap

Capaclty lllles f rom
North Rln

90 18
2AO 43
30 71

100 73
20 8l

1 ,ooo 82
32 87

700 118
700 120

these acconmodations, 50 campsltes are
25 at De Motte Park ln Katbab Natlonal

In addltlon to
located at Jacob Lake and
Forest,.

2. North Rlm
Moet vlsltor use at the North Rlm occurs rrlthln the

vlsltor servlce areas and overlooks at Brlght Angel Pointr the
overlooks at Cape Roya1 and Polnt Lnperlal, and the road corrldors.
Vlsltor facllltles at Brlght Angel Point lnclude the Grand Canyon
Iodge and 214 cabln roomsi, the North Rlrn Inn and 41 cabln roonst
an 82-alte,campground, a 5-site group canPground, a storer a
laundry, a horse-and-nule ridlng concesslonr a gas statlonr and
a publlc shower facillty. Ttre cabLns can accomtodate an average
of 62O people per nlght. Because the North ltkn ls lsolated and
nearby accmnodatlons are llnlted, rnany vlsltors wtro cannot stay
ln the park stay on the Kalbab Plateau on Forest ServLce lands.

Vlsltatlon to the North Rln varles on a yearby-year
basls, prlmarlly a result of whether there are late sprlng and'early fall snowstoma. North Rlrn facllltles and access routes
are closed durlng the winter. ID 1975, the North Rlm recelved
4201058 recorded vlslts. Between May and October 1975, 381729
vlsitors canped at the North Rlm, and an addltlonal 511215
stayed overnlght Ln the cabins. Based on these vLsltatlon
flgures, occupancy of the carnpground averaged 87 percent over
the entlre season, and the campground was usually full durlng
the sunmer rrcnths. Occupancy of the rln cablns averaged 40
percent, but thls flgure ls mlsleadlng because eone of the
cabins housed concesslon personnel and some of the cablns are
so old that lt ls dtfflcult to nalntain thern ln a usable
conditlon. C'enerallyr the cablns were full durlng the sumner
months.

Natlonal Park Servtce resldentlal houslng at the rin
includes 12 slngle-fanlly turlts, 7 trallers for seasonal enployeest
and a dormltory for 8 people. In addltlon' 140 concession enployees
can be housed ln a men's dormltory and a hromen's dormLtoryr each of
whlch accorunodates 70 people.



ll. CULTUITAL IINVIRONTII|NT

l. Preltl.sEorv
Apparently the flrst people who spent time ln ttre Grand

Canyon made spllt-twlg figurlnes that have been found in caves below
the rlm. Dates for these flgurlnes produced by the Desert Culture
people rang,e frour 21000 to 11000 B.C. Although man's hlstory at
Grand Canyon began falrly early, there is no evldence of use or
occupatlon from the time of the Desert Culture until A.D. 700.

Around A.D. 700, the term Pueblo I ls used to refer to
the Anasazi (Anclent Ones) because of a number of changes that
occurred ln the culture. Ptt houses became smalLer and deeper, and
Bome appeared to have been used as ceremonlal structures. Improved
ceramlc technology resulted ln whlte pottery ln addltlon to the
earller gray lrare.

Ttre Pueblo II perlod lasted from around A.D. 900 to 1100
and ls narked by a great geographlcal expanslon of the Kayenta. The
canyon recelved a great populatl.on Lncrease at thls tlme, and hundreds
of sltes datlng from this perlod can be found. Many sltes are srnall
surface pueblos wlth storage rooms and sometlmes klvas. Varlous
food procurtng actlvl.tles r.rere conducted tn the canyonts dlfferent
envlronrnental zones. Deer huntlng was a naJor actlvl.ty on the rtmst
whlle rnountaln sheep and rabblts nere hunted below. t{lld food plants
nere gathered on the rl.ms as well as ln the canyon.

Most of the people llvlng ln and near the canyon seem
to have abandoned the area by A.D. 1150 or 1200. This probably
was due to changes ln the cllnate that no longer made the area
well sulted for lntenslve farrnLng. The appearance of a new group
frornther'est'thePal.speak1ngCerbat'nayhavebeenanother
reaaon for this exodus. People abandoned the North Rlm to nove
to the South Rlm and occupied sites such as the Tusayan Rul.ns
durlng thelr rnovement out of this area.

2. At"h"eglgg!4!ry.
@s have been conducted ln the North

Illrn reglon. However, much of thls work has been of a reconnalssance
nature and does not represent an accurate evaluatl.on of the
auchaeologlcal resources. The fl.rst systematlc survey was conducted
by E.T. Hall at llalhalla Glades ln 1937. During 6 weeks of surveyl.ng,
a total of 273 sltes were located ln an area of 6 square mlles. Itre
I{alhalla Glades area lras resurveyed by D.I{. Swartz durlng the
surmers of 1969 and 1970 (Swartz, 1969; U.S. Department of the
Intetlor, Natlonal Park Servlce, 1970); several sltes were tested,
and flve sltes were fully excavated. These have been the only
comprehenslve studles of any of the sLtes on the North trLln,
except for very brlef surveys on Porell Plateau by E. Haury 1n
1930 and Dr. Robert Euler, park archaeologlst, ln 1971. Habltatlon
eltes on the North Rln consl.st of surface pueblos rangl.ng ln slze from
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small rooms, el-ther circrtlar or reetnngular, to lnrgert rKlre complex

stfuctures. These sltes occur almost anywhere below an elevntlon of
81100 feet ln the ponderosn/grassland areilo Above thls elevatt'ont
there are a nrrnber of snall deDoslts of chipperl stone sug'gestive of
early Basketnaker II canpsites. In addltlon to habLtatLon sltest
tgranary structures, storage cists, and features related to
agrlcultural terraclng and eroslon control have been reported. Most
oi these sltes date from A.D. 600 to 1200, durlng which tine the
reBlon was lnhabtted by Anasazl' agrlcrrlturalists.

A 1974 archaeologlcal $rrvey conducted by the lluseum of
Northern Arlzona rll.rl not flnd any archaeologlcal sites at or near
the Roarlng Sprlngs punp station (llsnl, MS, 197h', the nearest sltet
NA12825, ls slruated about !6 rnlle south of the Kalbab Tral.l;
however, lt does not neet )latlonal RegLster crlterla). A 1975

sgrvey on the North Rln was condueted by Dr. Errler; he dlscovered
no sltes at or adJacent to the proposed water storage development
on the rim nor any sltes Ln the other proposed developnnent areas.
In June 1976, Dr. Euler inspected the Roarl.ng Sprlngs Pump statlon
area and reported that no archaeologlcal sl.tes or other cultural
renralns t ere found ln the area; he recor',rnended archaeologlcal
clearance for the area. Clearance to proceed rrtth constructlon
actlvlties qras provLded by the l.testern Archaeologlcal Centerr July
1976.

HlstorLcal Resourqe:s
There are no properttes locate.rl on the North Rln or ln

the lnner canyon llsted on the National Regl.ster of HLstorlc Places
as publlshed o'n February 1, 1977, in the Federal Ref,Lster. The

South Rtnr Vlllage lllstorlc Dl.strl.ct ls belng nomlnated to the
Natlonal Reg!.ster by the ltestern RegLon of the NatLonal Park Service,
but lt ls at least 10 mlles from the proposed development. In May

1975 a hlstorian and an archltect fron the National Park Servlce's
Denver Senrlce Center conducted a sLte survey ln accordance wlth
Executlve Order 11593 along the transennyon corrlrlor and at the
North Rfin. As a result of thelr lnvestl.gatl.ons, two hl.storl'c
dlstr|ct noninations are being prepared. One of the proposed distrlcts
encompasses the Grand Canyon Lodge, cabins; and other afflllated
structures, includlng the Roarlng Sprlngs prrmp statl.on. The other
dtstrtct Ls the Cross Canyon Corrtdor Dl.strl.ct. The ArLzona hlstorlc
preservatl.on offl.cer has not identtfled any other potentLal Natlonal
Reglster nonlnations.

Ttre Roarlng Sprlngs pump statlon and power generatlng
house nere constructed in the wtnter of 1927-28 by the concesgloner -
Utah Parks Company, a subslrllary of Unl.on Paclfic Rallroad - to
supply thb arld North Rfirr wtth a rellable source of water and
power. At the tlrne Lt rsas built, Iltah Parks clairned that the RoarLng
Sprtngs faclllty ltfterl water to a hlgher'elevation than any
sLr'rllar proJect Ln the world. Thls system contlnued to provlde
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water and power for the Grand Canyon Lodge complex for amost /r0

years. A flood destroyed the dam and penstock ln December 1966, but
the noartng Sprl.ngs faelllty was repalred to servLce the North Rtn
water needs. Comrnerclal power had been brought ln tront Jacob Lake
4 years earll.er.

TIATIIRAI. E}IV IRONMEIIT

ls a continrration of the Kalbab Platesur
one of the hlghest of the several Colorado Platearrs Ln southrrestern
Colorado, Utah, New l'texLco, and northern Arlzona. This plateau Ls

rarderlaLn by a horl.zontal layer of Kalbah llmestone approxlmately
250 feet thLek. The sltes for the alter:natl.ves are located on the
narrow Brlght Ansel penlnsrtla, whLeh -luts lnto Grand Canyon frorn
the North Rln, and in RoarLng SprLngs Canyon to the east. The

elevation ranges fron 81300 feet at the rlm to 4'600 feet at che
pump statlon.

Brlght Angel PoLnt ls falrl:r level, sloplng sllghtly to
the south and toward the canyon rlns on both the east and west.
The crystalllne and coarse-textrrred soLls derlved from the Kalbab
llmestone are elasstfled as grayLsh'brown podzoll.c soLJ s. Although
they are shallow, their coarse texture nakes them very permeabl.e.
Mulch generally occurs only r.rhere there Ls an aecrrmutatlon of plne
needles or debrls from trees.

Roarl.ng Sprlngs Canyon exDoses the Hernit shale and the
Supal formatlon of llrnestone and sandstone at the hlg,her elevatlons,
and the Redwall llnrestone, Tenple Butte limestone, and Muav

lllnestone ln the vlclnlty of P.oarlng Sprlngs Cave.

The central and eastern portions of the canyon are in
areas of low selsrnl.c actl.on. The probabtltty of a destrrrctlve
earthquake ls low. Three mLnor earthquakes have occttrred durlng
thLs centrrry; however, damage has been negllnible. There has been
no aetlv{.ty on the Brlght Angel fault for several thortsand years.

2. Cllnate
Ttre cllnate of the North Rlm ls typlcal of that found

at 81000- to 9r000-foot elevatlons Ln many mountalnous reglons of
the western Unlted States. I.ll.nters are colrl' trith shortr hlgh-
lntenslty storns. The average yearly preclpLtatlon, as recorded
aE the llorth Rln Ranger Stntlon f.ot a 3O-year periodr ls 25.3
lnches; the mean rnonthly temperature ls 43,1 degrees F.ehrenhelt.
Slnce 1973 rreather records have been kept at RoarLng Sprlngs
powerhouse betrr'een Aprl1 and October when the punplng statlon ls
ln operatlon. The 2-year average ralnfall recorded fot 7 nonths
was 5.2 inches. The tenperature range was frorn 38 to 98 degrees
du-rlng the sane period.

1.
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3. Vegetatl.on
The forest surroundlng the North Rl.rn developmenc ls part

of a montane forest, best clraracterlzed as a ponderosa plne/aspen
assoclatlon. At tlrls elevatlon, wlrite flr and spruce subdomlnants
are beglnnlng to Lnvade tlris assoclatlon. The forest is openr wlth
scattered perennlal grasses and forbs.

lrlarm, drylng canyon updrafts at the rLm provide a
sultable envlronment for species suclr as pLnyon pLne, generally
found in watmer, drier, lower envl.ronments. On the upper west-
faclng slopes of the canyon rln looklng lnto Transept Canyont
this sltuatl.on produces an abrupt change ln specles from those
characterlstlc of semiarld climates to those characterlstlc
of molst, humld areas (Merkel, 1962; Rasmussen, 1941; and Cooper,
1 960) .

Roaring Springs Canyon has abundant aspen and ponderosa
pl.ne at the upper elevations. Juniper trees and pLnyon plnes are
formd at sllghtly lower elevatlons. In the 51000- to 6r000'foot
elevatlons, manzanlta and redbud are found, becomLng predornlnant
at about 51000 feet. In the 41000' to 5r000-foot elevatlonst agave
and cactus of the prtckLy pear and barrel varietles are much Ln
evldence; where water ls presentr some cottonstood and pinyon
plne are found.

Some rare specles of vegetatLon are known to exlsE in
the Roarlng Sprlngs Canyon area. The pump statl.on slte was studled
by park botanists and the only threatened specl.es seenr though not
posltlvely ldentffled, was Aqave utahensis var. g1!g!g!g.
Posltive ldentlflcatl.on nay have to walt untLl the plant blooms -
once every 13 years. Prl.or to any constructlon, the park botanl.st
should ldentify any rare plants to be avolded, or Lf large enough,
to be t,ransplanted to assure their safety. Plant llsts are included
Ln both the May 30 and JuLy 22, 1976, reconnalssance reports.

4. Fauna
5ffig the last 2 mtllton years, the canyon and the

rlver have been a barrler to the dlspersal of some marmtals.
Another factor llmltl.ng dlspersal has been cllnatlc changes -
for example, increased pteclpl.tatlon, perlods of cold, and
prolonged lrarm, dry perlods during the Plelstocene epoch. Never'
theless, all but 11 specl.es found on the North R:[rn are also
found on the South R:[n, the Kaibab squlrrel belng Che nost
notable exception.

' Sone marnmals common to the North Ft[m lnclude the Kalbab
squlrrel, porcuplne, red squlrrel, Ulnta chipmunk, deer mouse,
mule deer, and bobcat; More complete descrlptlons of the total
faunal repreaentatlon are glven by Batley (USDI, MS, 1939),
Hoffineister (1971), Dodge (1938), Rand (1958), and Gehlback
(usDr, Ms, 1956).
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Blrds tlrat can be classifLed as common or abtrndant
on the North Rlm lnclude the sharp-shl.nned hawk, red-talIed
hawk, sparrort hawk, blue grouse, mourning dove, great-horned
owl, whlte belted swiftr, black-chlnned hunrnlngbl.rd, broad-talled
hunmlngblrd, red-shafted fllcker, lJl.lllanson sapsucker, halry
woodpecker, vlolet-green ewallor^r, Stellerts Jay, conmon raven,
plnyon Jay, Clarkts nutcracker, mountain chlckadeer common
bushtit, whlte-breasted nuthatch, red-breasted nuthatchr ptgnl
nuthatch, rock wren, robln, herrnLt thrush, western blueblrdt
nrountaln bluebird, ruby-crowned klnglet, western tanagerr black'headed
grosbeak, evenlng grosbeak, rufous-sided towhee, green-talled
towhee, Oregon Junco, gray-headed Junco, chlpplng sparrow' and song
Eparrolr.

The tlger salamander is found on the North Rl.m; howevert
lt ls found only 1n the vlclnlty of sinkholes such as Greenland
Lake. No other arnphlblans are common. In the reptlle classr the
most common llzards Ln the area are the collaredr treer short-hornedt
sagebrush, fence, desert spiney, plateau, whlptall, and nestern
sklnk varleties. Snakes'lnclude the gopher, garter, king, and
rattlesnake.
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III. I) N S C R I P T I O :I OF TIIE NLTER}'IATIVIiS

A. NO ACTION

1. Descrlntlon
Ijnder thfs alternatlve, the exlstinJ', system would contlnue

to be rrse<l tn its preserlg gendltlon, excePt thnt the darnage<l

2-n1111on-gallon rvater tank would be repalrecl; the 500r000-ga11on
tank would continue in operatlon, brrt no rePairs would be rnade.
(A proJect to repalr the larger tank Ls underrvay.) tt ts assrrmed

that the reclalrned water system for flre protectLon would become
operatlonal.

. 2. Envl.ronFrental Irnrracts
CAEGued use of the system in Lts present condLtion

would perpet,uate problens of unrellablltty due to unpredl'ctable
shutdowns for mechanlcal or electrLcal repairs. The waterllne
would contl.nue to be exposed to danage by falllng rocks and trees
or by hlgh wtnrls and lce. Repalr work causes rnLnor envl'ronmental
impacts because supplles must, be delLvered by hellcoPter to the
work locatlon and most areas are aceessLble only on foot. The

lnaccessiblllty, however, has resulted ln unused equlprnent and

materlals belng left at repair sltes. If the system was shut
dorun at a tirne when the storag,e tanks were at a low level, there
might be lnsufflcient htater to meet demands, especially durlng the
sumner.

The transcanyon pipellne as well as the North Rlrn
qrater systen are plagued by sedlnent Ln the water, espec{ally
durlng perl.ods of hlgh runoff frorn Roarlng Springs. The amount
of sedlment ln the ]lne has caused the park to utlll'ze a settllng
tank system at Intllan Gardens, which causes a loss ln natural
head and an tncrease in purnpLng loads. Even wLth the use of the
settllng tank, there are frequent ptrmP failures caused by sedinent
loads and resultlng in costly repalrs. The age of the punPs

at. the Roartng Sprlngs pumP station requlres full-tlne supervlslon
and lubrlcatl.on durLng oPeratLon. Parts must be macle to order
(none are stock items), requlrlng tlme-consumlng delays.

3. Mltl8ating Heasures
ffi wat,er Eank would be repalred to

nltlgate lppacts of a shutdown caused by the conrlltLon of the tank.

The park would prohiblt rePlaced and unused Parts from
belng left at the work sl.tes.

4. ljnavoltlable Adverse ImPacts
nl-e exlsths sftern would requ1re repaLrs wLth Lncreasing

frequency, causlng greater Lnpacts on the envlronment. If a maJor

breakdor.m occurred durlng the summer, and could not be repalred
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qulckly, the }Iorth Rirn would have to be closed to vLsl.tors, with
resrrltlng econornLc loss to the concessloner and the government.
Nolse and vlsrral Lntrtrslon by the hellcopter drrring repalr operatLons
worrld be unavotdable.

5. Short-Term/LonrTern Rel.atlonshlps
tlon alternatlve would

be to stablllze stater system capabllltLes on the llortlr Rim to
perrnlt visltor facllltles to renaln Ln operatlon; howerrer, a na.Jor
breakdor*n could force closure of facllitles rvhl.le repalrs were

. underway. l.lhen the 500r000-;zallon storage tank Ls eventrrall.y removed,
the slte worrl<l be restored to lts natural condJ.tlon. ContLnued
envlronnental finpacts woulrl result fron frequcnt repalrs due
to the unrellabLllty of the exl.stLng systen.

(r. Irreverslble and Irretrlevable Connltnents of P.esources
All eorrrmltaents of sltes have been made; these sites could

be restored to a natrrral conditlon at any tlrqe ln the future.
Money and materials spent ln upgradlng the 2-m1111on-ga11on storage
tank would be lrretr:levably conmitted.

B. REHABILITATION OF Tl{E EXISTI}IG SYSTEM (pronosed actlon
alternatlve)

1. Descrtptlon
Thl.s alternatlve would lncrease the total anorrnt of water

dellvered to the North Rfin storage tanks only to meet the demanrl
level stlptrlated 1n the master plan. Total productlon would depend
on the economles of ptpe/pump capacitLes and operatLng tlrne. Work
r*ould be acconpllshed in two phnses: In Phase I, 110 gpn would
be purnped for 82 percent nf the punplng tlme per nonth; under Phase
II, the rate would be lncreased to 150 gprn for 66 percent of the
tlme per month (lncludlng reelalmerl water pumped for flre protectLon).
Net storag,e would be lnereased frorn 2.5 rnllllon gallons to 4 rnlllLon
gallons for potable supply. It ls recornmenderl that worl: to be
done otr the North Rlm be performed durlng the off-season to nrinlrnlze
ftnpacts on vlsltors.

a. Phase I
TfrE-ffist phase would conslst of the following

actlons:

(1) RehabLlltatLon of the existLng 2-m111Lon-ga11on
storage tank, lncludLng plplng, nodtflcatlons, Lnterlor patntlng,

on
water tank was renoved ln the fall of 1975 to prevent further
structrral darnage from snow load. Tenporary protectlon of the water
tank from contamlnatlon has been effectdd by.a pressure sand fl.lter,
wlth temporary pumps on the llne between the 2-rn111l.on-ga11on and
500r000-ga11on tanks.
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As the natlontg prlnclpal conaervatlon ageneYr the DePartnent
of the Interlor hag baslc responsl.bflitles to Protect and conserve
our land and nater, energy and rnineralsr flsh and wlld1l.fer and
parks and recreatlon areas, and to ensure the rrlse use of all
theee resourcea. The departrnent also has naJor responsiblllty
for Amrlcan Indian reservation connrunltl.es and for the people
who l1ve Ln lsland terrltorles under U.S. admlnl.stratlon.





(2) Constructlon of a new 2-nl111on-ga11on storage
tank on the llorth Rt*, ln"ltrdlrg plplnflrnodlfl.catl'o The proposed

g0 feet ln
dl.ameter and /r0 feet in heipht, worrld be constructed lnmedlately
northhrest of the present chlorlnatnr and hydropnerrrnatlc purnp bulldlng.
The tank would be constructed of steel paLnted to rnlnlrnl.ze the vl.sual
lntruelon. (The exl-stlng 500,000-galIon tank would be eventually
removed after the new tank Ls Ln operatLon. )

(3) Constructl.on of a new Roaring Sprlngs pump statLon.
The new prmp statLon would lnclrrde a ne\r brrl-ldlngr D€w punlps, relocated
drlorlnator, alanl systen, and desanders. The punp statlon worrld
contain approxl.nately 11500 sqrrare feet and be 12 feet to rooftop. The
butldlng vould be deslgneC with a hellcopter landlng pad ad.lacent to lt.
A tentatl.ve locatl.on for the new brrlldlng worrld be lmrnedl.ately behlnd
the exlstl.ng prrrnp statLon, farther un the slope orrt of the flood-hazard
zone and Ln the Beneral area of the existl.ng wooden hell.eopter pad. The \

bulldlng would be deslgned for maxlrnrrm ventilatlon wlthout alr-condltlonLng
equlpnent. Sone loose boulders upslope frorn the pur'lp statlon rnlght
tequlre anchorl.ng for safety.

Tr.m new prtmps, each capable of handllng the deslgn
punplng capacLty, would be Lnstal-led to provl.de 100 percent standby
capaclty. If the existlng plpelLne was rerrsed, a purnping rate of
approxlmately 110 gpn would be reconrnended, based on the llnets
practlcal hydraullc capaclty.

A ltquld cyclone desandLng systen would be
provlded for removal of suspended sedlnent frorn the Roarlng
Sprlngs water prl.or to belng prrnped throrrgh the transcanyon
plpellne to the South Rln or to the North Rln. The desanders
rrculd be capable of capturlng more than 95 percent of the sediment
wl.th a slze greater than 250 rnesh (6j mlcrons). Actrral removal
efflclencl-es and head losses (about 30 to 40 psl) woulrl depend
orr the spectflc total flow rate of the cornhLned North Rin and
transcanyon flows that passed through the desanders. Blowoff of
collected sedlr:rent would be lntermlttent and could be nanually
or autdrntlcally controlled. The desanders corrld be bypassed
durl.ng the rylnter lf tt was rleterm{.ned that sedlnent loadl.ngs
ln the lntake water were not sLgnLflcant. Such bypasslng would
ellmlnate reqrrlrements for regrrlar nalntenance and blor,roff of
sedlnent, thereby obvlatlng the neerl durLng the rrinter for electrLcal
porJer and resl.dent operatLon. The santl antl silt sediment remevsd
would be returned to Roarlng Sprlngs Creek.

A new 20- by Z5-foot steel strrtcture wl.th a
wooden deck, or an earthflll pad of sl.rnllar dl.nenslons with wooden
or corTen type crlbbing for retalnlng walls on a 40 percent slope,
would replace the exlstlng hellcopter pad near the pump statlon.
Hellcopter pad safety features would lnclude a brtght orange sphere
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placed on the lover wlre at tolrer D anrl a wl.nd direetLon Lndlcator
on the pump statlon roof. TrinnLng of a large cottonwood across the
scream and two to forrr pinyon and Junipeti trees north of the dry
wash would be requl.red. Cradlng to provl.de for brrlldlng, dral.nage,
walkway, and hellcopter rotor clearance at the putnp stat{on worrld
partlally rllsturb approxirnately 6r000 square feet ln thl.s area.

The RoarLng Sprlnfls camPground, located ln Roarlng
Sprl.ngs Canyon approxlrrrately 11000 feet northltest of the punp stationt
rrculcl be resenred for contractor Personnel stayinf, overnl.flht Ln the
canyon during constrrrctl.on. The contrector would provlde a maxirnun of
R{o tent cabtns, a pennanent water service and contalnerlzed se}tage
r.urit, and a second lean-to for workers (there Ls an existing lean'to).
The pernanent facl.ltties would be left lntact for frtture use by campers.

A systern of contalnerlzed unlts would be provLded to
collect and transport refuse and hrrman waste to the North Rlm for
treatment. Ilunan waste frorr the punp statl.on and Roarlng Sprlngs canp'
ground would be kept separatir from refuse frorn the quarters and pump

statlon.

(4) ConstrttctLon of a new resLclence wLth effLql.encv
apartnent at the powerhouse slte. A new 2-bedroon quarters (900 square
feet) for the punp operator and hls fanlly would be constrrtcted near
Brlght Angel Creek and west of the hell.copter pad; lt would lnclude an
lnformatlon window and unlsex tollet for vlsl.tors. A six'bunk overnl.ght
effLcl.ency apartment (680 square feet) for trall crens, rellef operators'
malntenance crews, ancl research teams would be Lncluded Ln the same

bulldlng. A snall storage butldlng (160 square feet) would be provided
for nalntenance rrraterl.als. The wood-frame bull.dlngs would be located
anray fron the cltff hazards and lnmedlately north of the exlstlng
residence. The new buildlngs would have conparabl.e archtt,ectural features
to the exlsting resLdence. The brrlldlngs and utll.ltles would be located
above the known hlgh waterline of the recent 700'year flood.

A low-flush sanltary systen wlth a septl.c tank and
absorptlon fleld would be provl.ded above the floodplaln. The soLl Ls
sultable for percolation. Accunulated sludge would be contalnerl.zed for
transport to the North RLn sewage treatment plant.

(5) l,todl.flcatton of the Roarlng fiprlnfls Lntake. A
modlfled lntalre woul r and
would correct the exlstlng sltrratlon where suspended sedlment I's
funneled lnto the lntake pLpe. Excess.flow would pass over the nerv

r"el.r dam at the nouth of the nain cave, and a draln llne. ln the bottom
of the naln channel darn worrld allow sedlment renoval and dralnage of
the lntake area as necessary. A suspended catwalk worrld provicle access
for naLntenenceo
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A 'llrcct-reading, ln'!.Jne flow rrreter uPstrean of the
extsttng dLversLon box ruoultl record the total flow belng dLverted. llelr
(f low) rearling.s at Roarl.ng SorLngs Cave woul.d be tal:en to Provide total
flow rates. An access platforrn and gates an<l fencLng worrld prevent prrblLc
aecess. The chlorlne gas line frorn the punp statlon to the polnt of
ln.Jectlon at the dLverslon box woulrl be used v.*ten poL'er was not avallable;
otherwfse, chlorlnation worrld be acconpllshed at the new putlp statLon.

(6) RehabllLtatlon of. sectlons of the P.oarlng SPrlngs
waterline to the llorth RLm. Renair cre\{s would flrst repal.r key pipe
supports and other ldentiflable problem areas. Pipe srrpports would be
increased Ln nrrnber and deslgned to provlde better srrpport. Long spans
of unsrrpported plpe would have to be braced or rerouted. ApproxLmately 40
rock pl-ers, 80 anchors, and 5O cables would have to be repal-red or
replaced. Approxlnately 20 supports r.rould be adde<I, prLncl.pally ln the
area rfiere the pLpell-ne passes throrrch the Reclwall llrnestone and the
l{uav formatLons. A corroded sectlon of plpe approxinately 200 feet long
located above Roarlng Sprl.ngs camPground wotrld be replaced wlth new
plpe wlth corroslon-protecttve. coatl-ng. Materlals other than natural
materl.als used would be selected for compatLblllty or palnted to match
the natural terraln.

(7) Constrrrctlon of a new electrlcal power dLstrlbutlon
ll.ne to Roarlnr: Sprlngs. A new el.ectrLcal llne worrld Lnclude an aerlal
llne frorn near the Brlght Angel parkint: lot to the RoarLng Sprlngs pump
statlon, simllar to the power servlee at Inrlian Gardens from Porrell Polnt
)llne. The rrpper termlnus worrld be at the transforrner bank near the ments
dormitory and worrlrl be placed undernround to a polnt east of the
parklng lot near the top of the Toroweap formatlon, where overhead :J.
llnes and poles would be obtrus{ve to vl.sltors on the rLrn or trall. Frorn
thl.s point down to the punp statLon, the l!-ne would consLst of three
strands of three-phase cable - approxl.mately k lnch ln dianeter, wlth a
steel core, and spectrally qreated altrninrrm conductor - suspended
frorn poles (one pole per strand). The horlzontal dlstances of 

"the three spans, frorn upper to lower, raou!-d be approxLnately 2r2OO,
11450, and 11300 feet. Two hellcopter pads, each 12 feet square, wouLd
be brrllt at the two lntermediate pole locattons ln order to facl.lLtate
the rnovenent of workers and naterlals durlng constructlon; the pads
would be of elther wootl or earthen fill an<l crlhblng and would be left
for future nalntenance work. The Roarlng Sprtngs terrnl.nus would be
placed rrnderground,

A new trnderground armored por,uer cabl-e and a separate
control cl.rcrrlt cable approxlnately 31250 feet long would be placed
alongslde the B-inch transcanyon pipeline betureen the pump statlon and
new resLdence. Thls would provl.de a rellabl€ po\r'c! source to the resldence
along with necessary cornrnunl.catLon, alarm, and nonLtorl.ng circuLts for
pump statlon operatLons. The new lLne would consLst of a Zle-Inch nonLnal
dlanneter pohter cable for 25 kilovolts, and the control clrcult uould be
approxl.mately 1.1-inch nornlnal dLaneter.
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(R) Rpr"or.rnJ of extstLnfl poutcrhorrso reslrtencer stora8e
buildl.ng, power llnes, anrl prrnp statlqn. The rerroval of the residence
@r.lorrJ.dbencconp1lshe.llnaccor.|ancewl.tlrsectl.on106of
the }latlonal lllstoric PreservatLon Act of 1966 anrl pertinent Natl-onal
Park Service poll-cles. The. exist{ng po\ter llnes, poles, transforners,
and apprrrtenances rsotrld be dlsmantletl . The sltes wortld be landscaped antl
restored to natural condLtlons wlth natlve veUetatl.on. Vaterlal that
could noE be used ln the canyon would be renoved to the North Rlrn for
dLsposal. AvallabLltty of frmds worrld detemlne rvhether part or alI of
thls actlon could be accompllshe'l rrntler Phase I (otherwl.se, it would be
accornpllsherl durLng Phase II).

b. Phase II
Phase II actlons r^rc'uld depend on frrtrrre funding and would

probably be lrnplernented wl.thln the next 5 to 15 years. The na.ior Phase II
actLon would be construction of a whlpstnck waterl-l.ne. The exlstlng
canyon-routed plpellne worrlrl be abanrloned and replace.l by a drllled and
cased ho1e. A whlpstock hole (abotrt 12 Lnches Ln dianeter) would be
drllled down fron the lodge aree on Brlght Angel Point, and it would be
angled to exlt fron the canyon wall ln the vicl.nity of the Roarl-ng Sprlngs
punp statLon. The hole worrld be cased Lrlth steel plpe and pressure
grouted after placement, rnakl.ng it srrLtable for hlgh pressure purnplng.
Ttre lnslde dLarnet,er of the caslng worrld be approxlnately 8% lnches.

The best locatlon for drlllLng would be the parklng area
.Just north of Grand Canyon Lodge. Se.reral other areas farther back on
Brlght Angel Polnt are possl.ble, but becarrse of Lncreased ,lrllltng
dlstances they are not reconmended. A workLng area of 1 aere would be
requlred at the drtlllng site. Drllltng would reqrrlre about 4 months anti
could be accornpllshed durl.ng the wlnter, lf necessary, to rninl.mlze
finpacts on park visltors.

2. Envlronmental Irnpacts
Phase I of the water systen rehabilltatlon rvoulrl have ml.nor

to noderate effects on the naturat envl-ronrrrent. Inrnacts would be conflned
prlrnarlly to the sltes of the pump statLon, the nen water tank, the exLsting
waterllne allgnnent, the eleetrical slrstern, and Roarlng Sprlngs carnpground.
hbter quallty would be Lnproved due to the addLtl.onal factlltLes to
reduce sedlnrent and would rneet the prLnary drlnkLnn water stanclards, as
requlred by the Safe DrlnkLng l.later: Act (Publtc Law 93-25 j). Desander
drawoff would be retrrrned to Roarinn Sprlngs Creek.

Inpacts resrrlting from constructLon of a new ptunp statlon
at P.oaring Sprlngs would be essenttally confl.ned to the slte. The deslgn
of the structure would ensrrre minllnal vLsual lmpacts from the Kalbab
TraLl. Reoroval of vegetatLon, lncludlnn some small trees and
hazardous boulders, worrld be necessary. Excavatlon would be requLred
for foundatLons and to recess the structure Lnto the slte. Snrqe
dlsturbance of wtldllfe mlght occrrr, brrt because the exlstlng pump
statlon alreacly lrnpacts an ad.Jacent site, lt ls unltkely that any
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anlmals depend on the proposed site for llfe support. No threatened
or en6angered anlnal specles would be affected, nor worrld those plant
specles consldered for threatened or endangered statrrs be dlsturbed'
except posslbly one specles of agave (not yet posLtLvely tdenttfied)
wlthln the 20O-foot-square pump statlon stte.

Impacts of constructLon would be ternporary; they would be
vlslble to vlsltors on the trall brtt only frorn Rright Angel Polnt on
the rlm. Constructl.on of the hellcopter pad wotrld not lnvolve rernoval
of any na.Jor trees nor would lt increase the dl-strrrhed area at the
site. Safety provLslons would necessltate trl.rnmLng of a large cottonwood
acroas the stream and two to forrr pl.nyon and -lrrniper trees north of
the dry wash. About 61000 square feet of area at the pumphouse pafl
would be partlally dlsturbed for bulldlng, dralnage, walkways, and
hellcopter rotor clearance.

The new ptmp statl.on woulrl requlre less than full-tine
supenrlslon, and consequently, there woulrl be a reductLon ln the nurqber
of operatlng personnel requl.red to llve ln the canyon. The desanders
proposed would affect the transcanyon plpelLne and pumping eqrrl.pment by
reduclng plpe etoslon and punp rePaLrs caused by sedlment. The energy
requl.rements for the Indl.an Carrlens purrps would be reduced by ttttllzlng
approxfinately 350 feet of net pump srrctl.on head now lost at the Roaring
Sprlngs pullrp statton.

Constructlon of a neht resl<lenee at the porverhouse slte would
dl.sturb approxfinately 1 13 acre of 1and, lnclrtding a septlc tank systemt
utlllty ltnes (lncfurdlng a Ltaterllne), and access traLl. The new
resldence would be an addltlonal lntrrrsion !n the Roarlng Sprlngs -

powrerhouse area. The structure worrld, to some extent, be vlslble from
the Kalbab Trall. llo adverse effect I's antlcl'pated on htater quallty.
The new undergrouncl power line and control cLrcuits frorn the PunP statl.on
to the new resl<lence would be placed alongslde the existlng 8-lnch waterline
or fastened to the plpe to nrlnirqlze envlronnental and vlsual disruptlons.

Morllflcation of the Roarlng Sprlngs Cave water lntake would
not destroy plant llfe or dlsrrrpt wlldltfe permanently. Access protectlon
would allow free dlscharge of water during perlods of hlgh florv, as
rrell as prevent entry and possLble vandallsn to the water supply by
unauthorlzed persons.

r..,.:'r: , P.ehabllltatLon of the exl.sting plpellne would have envlron'
lnental lnpacts sfinllar to those occurring norv for norrral rnaintenance, but
of greaBer magnltude. Sonre destructton of bushes and ground cover durlng
repalr operatlons would be lnevltable, as well as nolse and, visual
lntruslon of the helLcopter used co carry men and naterlals.

,.Constructlon of a new aerlal porter llne, conslstlng of three
spans, woul<l take place between a pol.nt below the Grand Canyon Lodge
parklng lot and the prrrnp station. Irnpacts on sol.ls or vegetatLon would be
restrlcted to areas where the cable'was put undergrouncl or where poles
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t€re reqtrlre'l to srrpl)orr n(.rlil-l \rLres, thrrs mlrrltnl::{rrt'. phys{ cnl clrvlrolr-
ncntal lnpncts. The constrrretlon of ncw pole snpnorts .'rnrl nnelrnr f,ttysl
rould necessltnte the renoval of sorne trees and brrshos, brrt only Ln very
srnall areas at wldespread locatLons. The poles r.'ortlrl blentl ln wLtlt the
abundant trees at hLgher elevatl.ons, btrt at lo\ter elevatl.ons, rvhere
vep,etatlon ls lower and sparser, the poles would be rnore notl.ceable.
Ttre exlstlng wlres are alnost lost ln the lmrnensl-ty of the canyon, but
tf they are seen fron the trall, they detract frorn thi en-Joyrent of the
natural envlronnent. New Power llnes would have a greater locall.zed
vlsual Lrnpact than existlng power llnes. (The exlstlng llnes are vlslble
from about 4 rnlles of the North Kalbab Trall.)

. 
Some scarrtng of the ground by trenchlng actl.vltLes for the

nerr pohrer llne, lncludlng those for constructlon of an accessr rnlght
be vlslble frorn the trall or roadway on toP. Noise levels would be
hlgh between Roaring Sprlngs and the North Rlrn durlnB construction.
Conductor and hellcopter access clearance would necessitate cuttLng
approxirnately 10 ponderosa and 2 plnyon trees.

Because the Roarlng Sprln8s.water system ls located ln the
Grand Canyon LodRe ltlstorlc Distrl.ct, whlch has been recomlrended for
nonlnat,Lon to the Natlonal Regl.ster of Ulstorl.c Places, removal of
the powerhouse resldence and pump statlon would result Ln the loss of
these hLstorlc features. Ocher cultural resources, such as archaeologl.cal
sites, would not be affected. Due to dlstance and existl.ng forest
screenlng, constructl.on of the water storage facllltles would have no
finpacts on llorth Rfu'r cultural resourees.

Construction of the whLpstoc}- wnterline durLng Phase II of
the proJect lrould result ln minor dl.strrrbances to the natural envl.ronment.
\tegetation would not need to be rernoverl for Crllllng operatlons because
the parklnB area coukl be used. Some danage to vefletatlon could occur
as a result of carelessness durlng constructLon. IJtldltfe ln the area
wnuld probably change thelr hahlts because of the nolse and actlvtty
of the constructlon, and perhaps many worrld leave the area Pernanently
because of the long and contlnuous nature of the d|srrrptlon'

The drlllLng rig, whlch would be sLrnLlar to those used for
o11 wells, would requlre about I acre for operatlon ancl for storaP,e of
the drllllng flultt. The drtll worrld run continuously, day ant! nlght'
for 3 ro 4 months to conplete the ho1e. If drllllng \tas done durl.ng the
rrlnter, lnpacts on vlsLtors would be nlnlnized because the dtllllng slte
closest to Roarlng Sprtngs ls the Parl:l.ng area near Grand Canyon Lodge.
If work was carrled out drrring the vl.sLtor season, the parklng area
would have to be closed to the prrbllc and ternporary parklng provl'ded
approxlrnately !g nlle frorn the lodge, r*rLch would LnconvenLence lodge
guests. In additlon, the nolse and vl.srral lrnpacts of the drllltng
operatlons would be very dlsturbl.ng to both overnlght and day vlsitors
on Brlght Angel Polnt. Also, tf drtlllng ttas not done ln the off'
season, the llorth Rlrn concessl.oner would probably srrffer some economlc
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losg due to redrreed operatlons or closure. l.lLnter drllllnr. wortld,
however, Lnerease the cost ltecause snow worrl.tl hnve to lle rentovetl antl
wLnter aceomnodatlons worrld have to be naLntaLned.

3. l{ltLnatintr Measures
A11 proposed actlons would cornply wtth the "Proceduresfor the Protectlon of Itlstorie and Cultural Propertlestt of the

Advlsory Councll on lllstorLe Preservatlon (36 CfR Part 800), NatLonal
Park Servl.ce Xanasenent Policles, and all other Natlonal Park Senrlce
hLstorl.c presenration policies and procedrrres, lncludLng sectl.on 106
of the Natlonal Illstorlc Preservatlon Act of 1966.

Ttre Roarlng Sprl.ngs pump statlon ls incltrded ln the
Grand Canyon Lodge lllstorl.c Dlstrict, whLch ls belng nornlnated
to the llatl.onal Reglster of lllstorl.c Places. Detalls of the
constructlon of the powerhouse and purnp statl.on would be fully
documented before removal of these structures, and detaLls of hLstorlc
engLneering design features of the wat,er system would be recorded for
the lllstorl.c Arneriean Englneerlng Record Ln aceordance wlth Executive
Order 11593.

A professional archaeologl.st rmuld be on site or on call
durlng constructlon to prevent danage to known or unknowr archaeologlcal
resourcea and to assl.st ln the recognltlon of any new resources
that rd.ght be dl.scovered, as deemed necessary by the regl.onal
dLrector. The concractlng offlcer and/or the archaeologlst would
have the responslblltty and authorlty to halt any constructlon
actlvltles should hl.storlcal, archaeologlcal, or paleontologlcal
resources be exposed. Constructlon actlvitles endangerl.ng the
resources rsould remaln halted pendlng the lnvestlgatlon and
evaluatlon of the resources, as well as completl.on of the steps
requlred by the procedures of the Advl.sory Corrncil on Hlstorlc
Preservatlon.

In addl.tlon, the contractor would be rnade speciflcally
responsible ln the contract documents to halt Lmrnedl.ately constructl.on
actlvltles and notlfy the contracttng offl.cer ancllot the archaeologlst
Lf resources uere dLseovered durlng the course of constructlon.
Ttre' contractor would be brl.efed spectfically on these provlsl.ons
by the contractlng offlcer prLor to the start of eonstructl.on.

New structures, factlltles, amd landscaplng worrld be
cornplementary tn destgn, scale, color, materlals, texture, and
locatlon and would be cornpatlble wlth the natural'resources and
thelr settLngs. For example, wood slding rather than plywood would be
used, shake of shlngle rooflng rathet than alunlnum cornposl.tlon, and
exterlor palnted colors would dupllcate hlstorldal colors.
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If the enrlangered specl.es Agave utahensls var. @!fulglglgls ldentifled as exlsting wlthln the constructLon area, transplantlng
lndlvldual plants to suLtable areas nearby would nltLgate adverse
lnpacts.

The deslgn for the pump statLon would rnlnlnlze the
vlsual lrnpact of the bullding by partly recessl.ng lt lnto the
hlllslde and by constructlng the exposed portlon wl.th natural
naterlals such as stone and wood. Excavatlon for the bulld{ng
would be acconpllshed wlth mlnl-type front-end loader equlpnent
and hand labor, wLth the stone belng utlll.zed for bul.lding walls
and the excess rnaterlal bel-ng scattered evenly Ln the acl.Jacent
area to mlnlnl.ze ecologl.c dLsrtrptlon. The Natl.onal Park Servlce
rmuld requlre contractors to renove debrls after constructlon and
to restore the sites as closely as posslble to thelr orlginal condl.tlon.
The new rrcrdergrormd power lLne and control cl:rcul.t beth'een the purnp
statl.on and new resLdence worrld follorv the existlng plpellne. The
cables would be placed uslng a hellcopter. lleavy rnohlle eqrrLpr,rent
would not be pernltte<l to travel along the rorrte, brrt rntght be necessary
at elther termLnus.

The desandlng eqrrlpnent and nodlfLcatlons of the lntake
would be deslgned to renove 95 percent of the sedLnent to meet
safe drLnklng water standards and to rnlnlnize lrear on the punps.

eonstructl.on of an access for nortlfLcatlon of the
Roarl.ng Sprlngs nater Lntal.-e rvould be conflned to the exLstlng
hellcopter landlng pad and access path to ml.nlrnl.ze lnpacts beyond
those assocl.ated wlth nonral naLntenance procedures. The fence
at the rnouth of the cave would be vl.sually penrlous, an<l the
stalr, access platform, and fence naterlal would be selected
to blend wlth the natural stone at the cave mouth. The access
platform and the gates and fencLng would be screened by vegetation
fron the Kalbab Tral.l, about !a nile away.

To nLnlrnlze noise and adverse lrnpacts of constructLon
r.ork on vlsltors, erelts r"'orking on the plpellne would be schedrrled
ln the off-season as much as posslble. In addltton, the contractor
would have the optl.on of uslng staglng areas at elther rl.m, under
certaln llmltatlons lmposed by the park, to mlnlnLze lrnpacts on
vlsltors anrl to reduce safety hazards. The North Rllr surface access
ls open only from Hay through October drre to snorl closrrre of the road
from Jacobts Lake. staglng areas for contractor use can be permltted
at Yakl Polnt on the South Rln and the sanitary landflll at Harvey
Iteadow on the North Rln. The Grand Canyon Lodge parklng area on
the North Rln would also be avallable frorn October to April.
contractors would have to utLllze the North Rin facllLt,ies from
May through October, wl.th energency fltghts fron the South Rlm
rlurl.ng the eane perLod, subJect to prLor park approval. Frorn october
through l'lay, unllrnlted aceess frorn the south Rirn over a prearranged
fllght route, or from the llorth Rln Grand canyon Lodge parklng lot
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coul<l be perrnltterl. All fllnhts frorrr the South Rfin would have to
be schedrrled throrrp.h the park's atr operations offlcer. A11 drop
loads worrld have to be removed and the slte restorerl to Preconstructton
condlttons.

The new aerlal span would ttse the latest techniques for
constructing power ll.nes ln remote, Lnaccesslble areasr takl'ng
full advantage of hellcopter servtces and hand labor to minl.nlze
environmental funpacts. Closure of North Kalbab Trall frcxn the
North Rln to Roarlng Sprlngs would be a mandatory safety precautLon
when strlnging cable or setting poles. The nttmber of park vlsitors
subJected to constructlon actl.vlty nolse would be low, an.l they
would be sone dlstance away. Fresh cuts L'here trees had been felled
for clearance woulrl be painted to rnatch surroundlngs; neasures
would be taken to ensrrre that hell.copter pads would not appear
lntnrstve.

The underground segment of pot"'er llne on the North
Rfin would use the dense understory to provide vLsual screenLng.
RevegetatLon would be pursued lf there \tas not rapld recovery
of trench scara by grasses and shrubs. The power llne trench
would be kept narron (4 to 6 lnches) and srrfflciently de-ep to
rneet Natlonal ElectrLcal Code stanrlards, thrrs pro<luclng only
a srnall amount of excess rnaterlal. A. zlgzag al.l.gnrnent worrl.d ellnlnate
long vlsible scars frorn the rl.m. Ground equl.prnent would be restrLcted
to a narrow constructlon access lane east of the entrance road,
which trould be restored to natural condltl.ons. power poles would
be selected to blend wl.th the surrorrndlngs, and all cables would'
be treated to mlnlnrlze reflectlon.

The environmental lnpacts of whlpstock <lrtlllnfl would
be nrltlgatetl by the followlng measures: requlrlng the contraetor
to use tanks instead of an open reservoir to contaln the drllllng
fluld and to mlnlrrlze the chance of an accldental ap1113 requl.rl,ng
the last sectlon of the hole to be drllled wlth cor:ltressed air
to remove the chance of a drllllng flutd blor'rout ln the area
of the pump statlon; and shieldlng llghts to nl.nlmfze vlslbllLty
from the South Rlrn. Ttrl.s proposal would be reevaluated wtren funding
becane avallable and englneerlng designs nere prepared. Fuither
envl.ronrnental documentatton would be prepared, lf necessary, on
dll or portlons of the proposal.

4. Unavol.dable Adverse Innacts
Some destructl.on of vegetatlon could be expecte<l during

repalr of the waterllne and constrrrctLon of the prrmp statlon,
polver llne, and residence. During constructl.on, the nol.se and vLsrral
lntrusl.on of the hellcopter as well as constructLon aetl.vltles would
adversely affect the experlence of visltors wlthln RoarLng Sprlngs
Canyon. Sectl.ons of the llorth Kalbab Trall woul-d be closed for safety
reasons durlng power llne wort. Vlsual lnpacts of the waterlLne
wotrld conttnue untl.l the wtrlpstock hole was ln operatl.on. The new
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above;'.rorrnd powerll.nes would posslbly presetlt an a<lverse vl-srral
lntruslon to hikers on a short stretclr of the Roarlng Sprlngs and
North tklbab Tral.ls.

Drrrlng the (lrll:lnfl of the r'rhlnstock hole, nolse and
constructlon actLvitl.es would have an unavoidable effect on vl.sl.tors
to the North Rlrn anrl Lnner canyon dor.n to P.oarl.nt! Sprl.ngs. The
concessloner would be advr:rsely affected economlcally lf drllltng
was done durlng the vlsltor season. The Natlonal Parl: ServLce
raould have to absorb the costs of snow rernoval and accornrnodations
lf drllllng was acconpllslred during the wlnter.

5. Short-Tern/Long,'Tern Relatlonshlns
The adverse envlronnental Lrnpacts assocl.ated wlth

thls alternatLve rvould be prLnarlly short-tenn Ln nature becarrse
they would be assoclated with constructl.on actLvLtl.es. The r,raJor
lnnpacts would be the noise and visual lntruslon of the work forces
and equl.pment durLng constructl.on. Sone destructl.on of natural
vegetetlon antl dlsrrrptl.on of wlldllfe habttat worrlrl occuro

The long'tern effects would be to nLnLnl.ze the rnalntenanee
and repalr costs of the exl.stlng pipelLne and power llnes, and !o
ellnlnate the envt.ronnental inpacts of those rqaintenance and
repalr operatlons.

The desanrllng eqrripnrent would allow operation at optl.mum
hydraullc gradl.ent condl.tlons ln the plpellne at Indl.an Gardens,
thus redueing the punpLng head upon the equlpment and conservlng
energyi

6. Irreverslble and IrretrLevable Comnl.tnents of Resources
The only Lrretrlevable corrmltrnents woulcl be of constructLon

naterlals that eould not be salvaged, the labor necessary for
construction, and fundlng.

C. h'IIIPSTOEK DRII,LING Eq& A NEh' IJATER SUPPLY LIIIE A}iD POIJER LINE

1. Descrl.ption
Thl.s alternatlve would consl.st of the following actl.ons:

Constructl.on of a ne\r 2-n111lon-ga11on storage tank
on the North R.lnr, lnclrrding plplnR rnodfflcatl.ons

Rehabllttatlon of the exlstlng 2-nlllLon-gallon storage
tank and demolLtLon of the exl.sting 500r000-ga11on
storage tank

Constructlon of a cased wtrlpstock hole for use on
the llorth Rln water supply plpellne
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Constrrrctlon of a nevr RoarlnFl Spring.s Punping statLon
eqrtlpperl wlth de.sanrllng eqtr lprnent

I'lodlfLcatlon of the exLstlng Roarlng Sprlngs Cave
water lntake and access protectLon

Constructton of a second cased whl.pstoclr- hole for hlgh
voltage cables for electrlcal potter srrpply to the
prmPs

Thls alternative wortld cllffer frorn the proposed actlon
alternatlve ln that lnstead of new overhead Power llnes, the Porver
llnes would be concealed ln a second whl.pstock hole. As rrnder the
prevlous alternative, as much work on the llorth Rllr as posslble worrld
be done durl.ng the wlnter when the area Ls closed.

2. Envl.ronnental Inpacts
The constructlon l$pacts of this alternatlve would

be slrnllar to the proposed aetlon alternatl.ve for the wtrlpstock
waterllne.

If drllllng was not perforrrred drrrl.ng the off'season, the
nolse and vlsual lmpact of the drtll.lng operatlons norrld be very
dlsturblng to both overnLght and day vlsltors on Brlght Annel
Polnt. The drlll would run contlnuously, day and nlght, for 3
to 4 months to complete the fLrst hole and for about 3 rnonths to
complete the. second hole, a total of 6 to 7 nonths. Smre of the
drllltng eqrrl.pnent would create a nolse that woul.rl be unacceptable
to vlsltors seeklng a tranqull wtlderness experLence. The 2/r-
hour operatlon worrld requlre llghttng at nlght that worrld be
vlsl.ble frorn the South Rln.

Vegetatl.on woul<l not nee<l to be rer,roved for constructlon
because the parklng area could be used. Sorne damafle to vegetatlon
could occur as a result of carelessness durlng constructlon.
Wlldltfe ln the area would probably change thelr hablts as a result
of the nolse ancl actlvlty of the constructlon, and perhaps many anl.mals
would leave the area permanently because of the long and contlnuous
nature of the dl.sruptlon.

Although the constructlon lmpacts of thls alternatlve
rrculd be great, once the systern was ln operation, the environmental
lrnpacts would be less than those of the proposed action alternatLve.
Because the por+er line woultl be undergrotrnd, Lt would not be
o<posed to rlamage by falllng rocks and trees or by hlgh wlnds
and lce, thus lt would not neerl perlodLc repairs that cause short-
terur envlronrnental lrnpacts. The visual lrnpacts would also be
less than thoee of the exlstl.ng system and less than the proposed
actl.on alternatlve because the pohrer llne would be underground.
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3. Itltinatl.nt! lteasures
The contrector worrld use tanks instead of open reseruoLrs

to contal.n the drtlltng flutd to ninlnlze the chance of an accl.dental
splll.

The last section of the hole would be drtlled wlth
compresserl alr to rennove the chance of a drllltng fluid bloworrt
In the area of the prrnp statLon.

Llnhts would be shielderl to rnlnirnize vtstbtltty fronn
the South Rlrn.

The park would prohlblt the leavl.ng of replaced and
unused parts at the work sl.tes.

Ifork on the l{orth Rln durlng the off-season would
rnlnfinLze adverse lnpacts on vLsltors and the concessLoner.

4. Ilnavoldable Adverse Inpacts
Durtng constructlon there wortld be unavoldable adverse

lnpacts upon plant and anlrnal habLtats srrrroundlng tlre parkLng
area. The Natl.onal Park Servl.ce would be obll.ged to keep the
snow cleared on the B nl.les of road frorn the park entrance to
the constructlon slte, ln addlt{on to 36 rnlles of Forest Servlce
road that would have to be cleared, so that the contractor would
have access for supplles.

5. Short-Terrn/Lonp-Tern Relatlonshlps
The short-term effects of thls alternatl.ve would be

the sane as those of the proposed actton alternatlve wlth the
beneflt that the new whl.pstock holes would glve maxl.mrrm rellablllty
and protectlon and requlre mlnlnurn nal.nterrance for the pipell.ne
and power llnes.

'The long-term effects would be ellnlnatlon of contlnual
rnaintenance and repaLr costs of the exlstlng plpellne and power.
lines, and ellnLnatlon of envl,ronnental firpacts assoclated wlth
those malntenance and repal.r operatlons. 

:

' " ii!- '

6. Irreversible anrl IrretrLevable Cornltnents of Resources
The rnaJor corqml.trnent of resources rrnder thLs alternatl.ve

wnuld be the cost ln terms of labor, rnaterLals, and noney of
constructlng two wtrlpstock holes.

-iD. DRILLI}.IG DEEP I'IELLS FOR A NEI{ I'IATER SOI'RCE

1. Descrl.ntl.on
ThLs alternatlve worrlrl consist of the foLlowlng actLons:
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constructlon of a new 2-rqllllon-gallon storege tank
on the North Rtn, LnclrrdLng plplng nodl.fications

Rehabllttatlon of the exlstlng 2-rnlllton-gallon
storage tank and denrolltion of the exlstl.ng 500'000-
gallon storage tank

Drllltng of three deep-well holes on the Kalbab Plateau

Insertl.on of submerslble pumps in two deep wells for
uae as lrater aources for the North Rlrrr (wlth alternate
purnplng from each well)

Construction of a force naLn frorr the well sites on
the Kal.bab Platearr to the North Rirn storage tanks

Constructlon of a power llne to the well prl'rps and
controls.

Thls alternatLve woulcl separate the water systems
of the North Rtn and the South Rlm and provide the North Rlrn
rd.th an lndependent system. It should be noted, however, that
lts lmplenentatlon would a1low abandonnent of the existlng purnplng
operation, but not of electrlcal sentice to the Roarlng Sprlngs
powerhouse resldence. The exl.stlng chlorLnatlon wrlt would st111
serve Cottonvood, Phantom Ranch, Indl.an Gardens, and the South
Rln via the transcanyon plpellne. The desander for Bhe transcanyon
plpellne would Bttll be requl.red as close as posslble to the
Roarl.ng Sprlngs Lntake. Malntenance and ranger personnel, as
visl.tor loads lncreased, would sttll be requLred to llve at the
powerhouse.

Accordlng to Dr. Peter Huntoon of the Geologl.cal Survey,
there would be a 90 percent chance of one well produclng a large
quantlty of water lf three test rrells h€re drtlled, each to a depth
of 31000 feet. If these three exploratory wells falled, no further
drllllng worrld be Justlfled. The drllltng, wtrlch would be accomplished
by neans of drlll rl.gs sl.ml.lar to those utlllzed for o11 exploratlon,
lould requlre approxtnately 1 acre of space for operatlons and for
drllllng fluld storage. Constructlon would contlnue on a 24'hour
basls, requlrl.ng 3 shlfts of 8 to 10 men each. A 6'lnch water
transmlsslon llne and underground poh'er llne approxinately 2 to
3 nlles long would be constructed between the holes producl.ng
the rnost water. The power llne and water transmlsslon lLne would
connect the subnerslble prrmps in each of the wells to the storage
tanks et the North Rln. DrLlling woul<l be scheduled durlng the
wC.nter when the area Ls closed. AntleLpated water qrralLty would be
comparable to that of Roarl.ng Sprlngs, lncludl.ng sedfunent load.
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In srurnnary, total productlon ca.paclty .epproxfiiating
that of the proposed actlon alternatlve would be sought ln two
or three r^rclls. In addlttonr a 6'lnch rtater transrqlsslon llne
and a three-phase porrter llne sould be brrrled Ln the sane trench
fron the r*ells to the water storage tanks, and storafle capaclty
worrld be tncreased frorn 2.5 mLlllon gallons to 4 milllon gallons.

2. Fnvlronnental lr,roaets
Thls alternative would not propose any new constructlon

ln Roarl.ng Sprlngs Canyon, but the envlronmental lrlpacts of perLodlc
lnspectlon and malntenance of poner llnes and the transcanyon plpell.ne
would sttll occur ln RoarLng Sprlngs Canyon.

The construction lnpacts of thLs alternatlve would
be slmllar to those of the other t'hipstock hole alternatlves.
Extenslve clearlng would be reqrrlred for access as well as for
preparatLon of each drLll sl.te. In addiclon to the loss of vegetatlon,
natlve wlldltfe habitat Ln the area would be destroyed or dfunlnlshed.
Soil' eroslon would be causerl ln ad.i acent areas as a result of
slte gradlnn and access road constructlon.

The power an<! water transmLsslon llnes would be constrrrcted
through dense forest and would requlre a cleared area srrffl.clent
tn wldth for access of equlpment, naterLals, and nen. The power
Ilne would follorr the waterllne alLgnnent, where possible. As
wlth the drlll sltes, nattve habitat worrld be lnnpacterl as well
as adJacent areas due to erosl.on.

The large work force would require addLtLonal houslng'
waste dLsposal, and other servl.ces at the North Rfitl. I{hlle the
drllllng work woulrl be carrled on drrrl.ng the off'season, the
lnstallatlon of the htater malns would have to occrtr after the
ground had thawed.

The finpact of the operatLon of the wells worrld be
nlnor as the prlrnary equlpnent would be underground and therefore
rmuld be a negltglble intruslon on the environment. The access
roadways to the well sites would have to be naintaLned for nalntenance
and supenrl.sl.on of the pumps and controls.

3. llltig,atlnF Measures
Archaeologlcal clearance would be reqrrLred for all

drtll sttes and access.

Speciflc drllltng sltes would be locaterl to rnl.nLmize
the nunber of trees to be removed.

The contractor would utllLze rese:rroLr tanks lnstead
of open reserrrolrs to contatn the drtlltng fluld.
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Rlghts-of-way for the waterllne would be selectlvely
cleared to naLntal.n as nattrral a forest profLle as possl.blet
and approprlate antL'eroston and/or reforestatlon procedures
would be utlllzed dependl.ng upon terrain.

A11 clearlng would be superivlsed by llatl.onal Park
Servlce personnel to mlnl.rnl.ze damage. to the acllolnlng forest.

l{ork durl.nn the off-season would mininl.ze adverse
lmpacts on vlsitors and the concessloner.

' 4. ,Unavoldable Adverse Irnpacts
Destructlon of, vegetation anrt

habltat at the sltes of the foree rnain,
operatl.ons would be unavoldable adverse

dtsruptlon of vrtldltfe
aecess road, and drtlllng
impacts of this alternatl-ve.

Durlng constructlon the unavoldable adverse lnpacts
rould be the noLse of the drllllng equl.pment. The Natlonal Park
Servl.ce would be ohllged to keep the snorv cleared on the 8 rnlles
of road from the park entrance to the constrrrction site, ln addltion
to 36 rnl.les of Forest Servlce road that would have to be cleared
so that the contractor would have access for srrpplles.

ContLnuance of the rnal.ntenance/rantler quarters at
Roarlng Sprlngs, lncludlng power supplled either by the exlstlng
llne or by an electrlcal generator, would be necessary.

5. Short-Tern/Lonn-Term Relatlonshl.ps
The short-term effects of thls alternatlve would be

dlsruptlon of the envlronment durLng constrrrctlon. After cornpletion,
thls alternatlve, lf successful, would provlde the North Rln
wlth a water system lndependent fron the Roarlng Sprlnga water
source.

6. Irreverslble and Irretrievable Comml.trnents of Resources
The rnaJor commltnent of resources of thls alternatl.ve

would be the cost of exploratory drllllng, whlch ml.ght not produce
an adquate'water source.
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IV. COl.lSlrLT,',\TIOl: n l{D COOlll)INATION
!!TTII OTIIEII.S

Tlrls envlronrrcntrl asse'ssnent t'r;rs prefraror! ::s a sttr'mary
of the :"ralor alternatives pres€Dter! lrr tlre Granrl Canyon )Iatlonal.
Par!:.. l{ortlt \Lrn Irater Svsten Strrdv. Phaso II dovelopcd by tt"o
consultant ftrrns: Rockrlse, Otlernal't, l{611n1ioy, Arnls; nnrl l(ennedy
Engineers, Inc., hoth of San Franclsco. Durlnn the corrrse of
this contracted stu(ly, inforrnatLon rrras obtal-ned by l(ennerly EngLneers
on wltl.pstock drllllng fro-m BrLnkerhof f Drtlltng Cornpany, Inc.,
I)enver, ColoraCo.

Dr. Peter lluntoon of the llnlversitv of Nebraska ln a letter
of ltarch 20, 1973, to the hyrlrologLst of the lfustern RegLonal
Offlce provlded the hydrogeologle Lnforrnation userl to develop
the new deep-water wel.ls alternative.

Carol A. llartln, chLef of the \{estern Archaeologieal Center,
gave archneoloflleal clearance to the proJect on July 16, 1976
(clearanee nrrnber 146J1RCA) . 

'.1,r,.;1:;.,

Park natrrrallst liathl' Kellher srrrveyeC the proposed pump
statlon eonstrrretLon area an'l identtfted flora of the area. The
srrrveys r+ere docrrnented Ln nemorandrrms to the l{orth Dl.strict
nanager of Grand Canyon l{ational Parh on lilay 30 and Aqlrrst 3, 1976.

Arl.zona rllstorlc Preserrratlon Offlcer Dorothy H. Hall staterl
ln a letter of Augrrst 27, 197.5, that therc are no sltes pendlng
nonlnatl.on to the Natlonat RenLster of llLstorle Places ln the
srrbJect area.

Durlng the preparatlon of thls environrnental assessment,
consultatlons were held r^'Ith the Depnrtnent of llealth, Coconlno
County, Arizona; ArLzona State llealth Departnent; and U.S.
Department of llealth, liducatlon, and !'lelfare, Public llealth
Servlce.

ThLs environmental assessnent rdJ I be sent to the fol.lowLng
for revLew:

Artzona lllstorLe PreservatLon OffLcer

Arlzona Stace ClearLnghouse

Arl zonans for a Quallty }invironment

CoconLno Cortntv, -I)epartnent of llealth

Frtends of the Earth
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Garkane Power Assocl.atlon, Inc.

Northern Artzona Councll of Governments

Slerra Chrb

Southern Arlzona lltklnc Club

TtlA Servlees, Inc.

II.S. Envlronneqtal Protectlon Agency, Regl.on IX

The North Rlrn l.Iater Systern Strr<ly, Phase II Ls avallable for
publlc re

Denver Servlce Center ij.,i;:
755 Parfet Street' P.o. Bbx 25297
l)enver, Colorado 80226

Grand Canyon llatlonal Park
P.O. Box 129
Grand Canyon, Arlzona 86OZi

Southern Arizona Croup
1 1 15 llorth Flrst Street
Phoenlx, Arlzona 8500/r

Western Regl.onal office
450 Golden Gate Avenue, Box 36053
San Franclsco, Callfornla 94102

37



SELECT E D B I BLIOGRAP IIY

cooPER, C. F.
1960 "Changes ln the Vegetatl.on Structure and Growth of

Southwestern Pine Forests Slnce Whlte Settlement.tt
Ecologlcal llanagenent. VoI. 30, pp. 129-164.

DODGE, W.
1938 !gI&., Grand Canyon Natural Hl.story Associatlon

Bulletln 9. Grand Canyon, M,.

HOFFUEISTER, D. F.
1971 Marnrnbls of Grand Canvon. Urbana: UnLversl.ty of

Illlnols Press.

MERKEL, J,
1972 "An Analysis of a Pinyon Juniper Corununlty at

Grand Canyon, Arlzona.tt ICAJggy, Vol. 43, pp. 698-711.

RAl,lDt P. J.
1958 The Plant Corununltles of Grand Canvon Natlonal Park.

Grand Canyon Natural Hlstory Assocl.atlon BulletLn 6.
Grand Canyon, AZ.

RASSMUSSEN, D. J.
1941 "Bl.otlc Comnunltles of the KaLbab Plateau, Arizona. t'

Ecologlcal Monographs. Vol. 11, pp. 229'275.

SqEARFF, R.
filil 1967 Grand Canvon Natl.onal Park. New York: D. McKay Company.

SI''ARTZ, D. l{.
1958 "Prehlstoric }lan ln the Grand Canyon.t' !g&g,1!!E&

1@[g, Vol. 198, pp. 97-103.

1969 "Archaeologlcal E:<ploratlon on the North Rlrn of Grand
Canyon.tt Report to the NattonaL Geographlc Soclety.
Washlngton, D.C.

u.s. DEPARTMENT OF THE INTERIOR, NATTON L PARK SERVICE
1939 r bY F. M.

Balley. t{ashlngton, D.C. ! U.S. Government Prl.ntlng
Office.

1955 r by F. R. Gehlback.
Field Checkllst. Grand Canyon, AZ: Grand Canyon
Natlonal Park.

38



1970 "A Prellrnlnary Report on Grand Canyon Archaeologlcal
Research, by D. lf. Swartz. Flle report. Grand Canyont
AZz Grand Canyon Natlonal Park.

1974 "Archaeologlcal Investlgatlons, National Park Servlcet
Grand Canyon Natlonal Park, Grand Canyon Cross Canyon
Corrldor Survey, Coconl.no County, Arlzona.tt Report by
Museum of Northern Arlzona. Grand Canyonr AZ: Grand
Canyon Natlonal Park.

1975 " E:aecutlve Order 11593 Survey - Cross Canyon Corrldor
and North ILfun Developed Areartt by Ronald !J. Johnson and
Tony Crosby. Denver, CO: Denver Servl.ce Centerr Dlvlslon
of Quallty Control and Conrpliance.

1975 Flnal Envlroilnental Staternent, Proposed Master Plan'
Grand Canvon Complex (FES 75-971. San FranclscoS
l{estern Reglonal OffLce.

1975 North Rlu l{ater jIgB..!$!I,

Grand Canyon Natlonal Park.

1976 Grand Canvon Nattonal Park Master Plan. San Francl.sco:
I{estern Reglonal Offlce.

1 976
Glassiflcatlon for Grand Canyon Natlonal Park. San
Franclgco; Western Reglonal Offlce'

1976 ,
Phaee II. Supplement B. Grand Canyon, AZ: Grand Canyon
Natlonal Park.

39



PLAI{NING TEAM

NATIONAL PARK SERVICE

Melvln Thurlogr AIE Manager (rettred)
lJestern Team, Denver Servlce Center

Don Zleman, Electrlcal Englneer
Pacl,flc Northr,test/Western Team, Denver Service Center

S. Lebrun Hutchlson, AIE Manager
Paclflc Northwest/I^Iestern Tean, Denver Servlce Center

R:Lchard Gale, North Rim Untt l'fanager
Grand Canyon l{atlonal Park

l.ferle Stitt, Superlntendent
Grand Canyon Natlonal Park

Astrld Schenk, Envlronmental Reviewer
l,lestern Reglonal Offlce

CONSULTAI{TS

David Kennedy
Kennedy Engineers, San Franclsco, Callfornia

Robert Odermatt and Gordon Dey
Rockrlse, Oderrnatt, llountJoy, Anls; San Franclscor Callfornl.a

Publlcatlon servlces nere provlded by the graphlcs and edltorlal
staffs of the Denver Servlce Center. NPS 1096 A

40




