
April 27, 1990

u4toRArfrf,nl

TO:

FROM:

Robert Ir. Uorgan, State Engineer

Gerald tf. Stoker, Area Engineer +* ,^)fl
Kerry E. Carpenter, Asst. Area Engineer Y*L

SUBIECI: UP&L Power Canal, Santa Clara System

I. BACKGROI'ND

Utah power E Light Co. owns and naintains a water conduit
coneistlng. in varioue Part*
canal, and steel PiPe (30n to 4

a water dLversl'on on the Santa

e Gunloclc station re-enters the
Santa Clara RLver channel.

II. FIELD II{I'ESTIGATTONS

Downstreau usera of the Santa Clara Rlver water had

elqrre-sed concern oPol.esi a

"rinrir"J"t ;;tti 
beins &rJ

"oiaoft was Selng Rrrsu om

irrii oiirce of the a thoro he

.onaoft waE conducted on 23 I 1990 ea

quantitY of water being lost.

On 26 April 1990, Itlr. Stoker and !lr. Carpenter returned to
the area with current metering er

attenpt to quantifY flows in
above Baker Reserrroir and thus
this reach of canal. Readings
diversLon and at a sPlllwaY a
from thls Point. Tato Parshal'-orp.ti"otr io -ieaaings taken during the earlier visit to the
site.



Follovlng are sunnarl.zed and expanded field notes taken
during these lnvestigatLons. The rPol.nt Nunberstr assoclated wlth
the notee are lndlcatlve of tlre aequence in rrhlch the
obserrratlone sere Dade. lthe obserrrations trave been re-ordered to
run Eeguentlally frou the lnltlal polnt of dl.verslon to the final
polnt oe dlsclra-rge and the accoulnnylng map sheets (6) lndicate
itre approxl.nate loeatLong of the obsernred pol'nts.
Urrnneii ln parentheses repreeent aerl.al photogrraph? ueed durlng
the lnveettEatLon and in -tbs poesessl.on of tlre Cedar City Area
Otflce of tlre DlvLsion of lfater Rl.ghts.
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6RCIF.P\'A,rTONS

(pbote 477 15-2) Pol.nt of dLversion: an a_ntlgu-ated
fieielite Etrucliure |n rectangular concrete -rboxtr'

sectfon. Obserived a snall auount of watel golng.over
sptf iway to contl.nue flowlng ln Santa Clara RLver;
witn tfrl renainder dlverted fnto eartlren canal runnlng
pirif fef to and west of, r1ver. There lE no flow-
ieterlng apparatus avallable at ttris -po*tt: 

(GaTy
Nitnn; iepdfcs that base flow of 0.5 cFs 1s to renal'n-it -ttte irvei ic i"pport flsb habitat').

ze aprri
of ltl.84.
locatlon.

32

1990: Using a Tlpe nAAr current nete-r, .a flow'
crg' wtts lleaeurll ag being dl.verted at th{e

ApproxJ.uately ' 
350 | belos the initlal dl'verslon, a

rl6oo-Coot ifbea gection (-36'll . hag been installed.
There ars no alparent. Iealce ln thls eeetion elcept tlt.t
J-;igniaicint iiount of flow ls leaklnE around the plPe
headiall and re-enterlng the rLver. lllre -g:ate- over the
pipa openlng was obsenred to be partially ofst119!ea
irfln debrlg bnd uater uas poollng upstreau and passlng
ovei i splllway and lnto the r|ver. !ff. Car1enter and
Ur:- Ulgb-ur reioved ttre debris and the flov I'ncreaEed
suiCic-t-entfy ilrat tlre pool srrbeided and th9 spll-llng
wis elLnLnated. tlr. Nfgbur indlsated that the leakage
iround the headuall wls not consl.dered eepecl.ally
pi"fiitatfc becauee thlg. flo.w 99es toward providlng the
iequlred o.5 cFs base flos ln the rlver'
(477 L5-2) Dl.verslon etnrcture allowlng re-dlversLon of
if," canal f,loc' l.nto the rlver. lfhe canal flow crosses
;-;.Ei -rtae splllway approxJ.natlng a broad-crested
rf""; flow deptti over the -crest was meaeured at 0'361
ifJfti and o.4O (r1_ght) with a drawdown of
ippt-oiit"tery o . 05 | , f ig:,-aing .1n- average -!::l -, lll ^9fO-.ig' ; the breadth ' oi the ipillway is approxlnately
o.67r.
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OBSERVA:ITONS

Flow ls egtl.nated ag gagp/3, where c ls a constant
varlinE rlttr H and tbe elope of tlre crest. For a
level cregt and H-O.{3r a valUrq-of C'- 2.77 ls asEuned.

Q r (2.77, (g.671 (O.$r2/g
Q ' Z'55IES,

26 Aprll 1990: An attenpt wae made to ueaEure flow at
thls lcation usl,ng a .p1lgnyt current meter to neasure
tlre flov over tbe splllray crest. However, the
calculated reeults sere obvl.ously incorrect and so the
attenpt vag abandoned.

(477 15-2) Canal eection approxinately 4,690-fe-et ln
iengthl prlnarily concrete ll.ned. Sone 2L ledks of
variouE ilzes ldentl,f,led, but all are unguanttflable
ilue to tert'lin. ft appaarg tlrat nost of tlre water loEt
wlll ra-enter ttre Baker Reservoir.

(1?7, 15-2) - Ueagurenent taken. at 3-foot Parshall flune
ilocatlon 

- Le at "approximate'NW extengion of Baker' Dan
ienterllne) : lI r O.7Or (rlgltt) ' 0.69 r, (Ief-t) , aver-age
of O.69ri tQ'-'6.7L CPS, Ui, Stolcer advlsed lttr. Nigbur
tJrat flune . accuracy could posslblY be lnproyed by
r€BovLng soD€ enban-knent and grorrllr at left slde of
flune Lnlet.

26 Aprll 199o: Re-read Parshall flune. The Etaff.gguge
read-s O.g2r, Deasured 0.89r (left) and o.87t (rtght);
uetng averaie of,'o.893t ylelds a Q of 10.05 CFS. Thls
flou-repreeints an increlse of' 49t oyer the prevlously'
neasurei flow, probably due to eubstantlal preclp-
Ltation recelired durlng ttre lntenrenlng perLod.

(477 15-2) Obeenred flow in river below Baker Dan due
€o seepagi arowrd dlscharge stnrcturo. Very mlnor flow
evldent.

(477 13-1) Drova to area of trBrooksLderr subdl,vlslon and
ilong Santa Clara Rlver to area of spring collectl-on
ior freyo/Brootcglde cull.nary vater systens. Leakg ln tlre
canal ilbve thls area t1plcally appear as trfallstr along
the ledges on the weat - Eide of the river. No falls
glere obelenred although locations of previouely existiltg
ire evldent. Flos -ln the river was obEEnred to be
EOnewhat greater than below Baker DaD, apparently due
to lntenrening sPrlng flows-



POTNT NO. OBSiERVAITIONS

LA

(477 3X-1) Drove dosn ncanal Driven to obserye portl'on
6f canal above tlre Veyo generating statl'on penstock.
No leakg retre evldent ln this area.

(47? 31-1) fieasured flor tbroug'h 3-f_oot Parshall flume
ielow tbe- Veyo generatt'ng etatLon: lI r 0.7O, Q = 6'86
CfS. lflrls fluue reasures tlre dl.sclrarge f,qou the Veyo

"litfo. nl1;e the flow ln tlre Santa Clara River to thls
pot ni. Therefore. tlre sllght increase over the
irCvtouely uetered polnt r-epresente a balance of
i"epig". Ibeses frou €he canal anq gained flows ln the
ifvii. lltre ieaeurenent rras taken at approxl'mately
1O:,10 AItl. . .

(47? 13-3) Obeenred lar,lge water logs eetl.uated at
ifiBi"rf""tlfy x crg bgtrgen-plped sectlons (42:, and 36rt

rtiaee- iteefi. 1he 'loat flou croeses a Euall ueadow
area and re-lntere the Santa Clara RLver. No estinate
fi. naae of tto--anount ,lost to ' lnflltratl.on prior - to
enterlng" the rLve". . :. _'' .. ::..
(477 13-3) Observed !-4 snall€r lealcs in concrete llned
iectton Oi canif wfrtetr approx'luately 1O-O I below the end
of tlre 36n pipe sectlo-n-.note4 -at Point No' 1' The

,.:"i-f1y- te ine seepase '.1e 
. tnf iltralins t{: hillslde

;iih-i 3natl anount ie-Lntering lhe rLver. These seepg
are not guantifiable.

(4?7 13-3) Obaenred 5-10 GPll leak ln concrete llnlng
iocated SO-ZSI above lrrlgatlon diversl'on for- Veyo
town. No waier 

-ra" bclng elverted for lrrigation at
thle tine.
(477 13-3) Obeenred spllt seld Jolnt ln eteel Ptpe
iii;f s."ltotr Just acrdse Santa Ciara RLver. the loeg
ie estiuated at 5-10 GPI[.

(477 13-3) obsenred snaU amosnt of seep-ag"-?:-lttdw311
ii fC" gteel- pfp" discharge 9q earthen canal. Wet
giound, but no -nr-nnlng water evLdent'

(477 13-3) Obsenred uetal headgate leaklng 2-5- GPt't

ietw"etr gate and frane wlth water running to pasture.
There no appiient leakage around the gate structure
itself.
(477 13-3) Obsenred two snall leaks with total loss of
approxinatelY 4 GPu.

i..
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7
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OBSERVATTONS
.

(477 13-3) Obeented nlnor leakage _b_eneath concrete
ieadgate gtnrcture; Estlnated at 1-2 GPI'I'

(477 13-3) Irrl.gator 1g diverting_ approxl.nately I cFs
iunnetered) thr5ugh concrete headgate ettrtcture' A

ii6"-"ii"ht ot uiaerflor uaa obsenred to be blpassl'ng
tbe gtrtrcture.

( t77 13-3 ) Obsetl/ed. draLnage crossing conetrrrcted of
iiilti"a -,in.f?-"ounds' of e 6r uetal pl-pe with concrete
headualtg. X'1'!;;-lt sLgnif,!.cant underflos escaping '

around tfrc upeiie-an treaarall deepite evldence of recent
|]ilfi "iio"ti.--tti. 

Nlgbur wae idvl'sed ttrat 1t u a y
be necegsatT [i'fnp""t-Efay soll naterlal to effest
a aeal.

(477 13-3) Dlost of thls- secttr.on was obsenTed uslng
fleld glasses-iior thi vehicle, .Tft canal runE around
ir,"-p"il4-;-." nfir"fae ana ifgnfrfca-nt lealre sould be '

""ta5nJea 
uy- rncieased ivegetatlon and wet grQund. No

strch halcations se:e obgerred'

(477 13-3) tteasured flor at'i3afOot Parshau fl'une at
12s33 pll: H - 0.56r, Q ' {.9*. cFS. lllrlg repre-sen-t-e a

t;6i ,ioss ot 2. Oa CfS -fron tbe meaeurement at the Veyo

i"""i.ting stitlon- l[he 4aJo1i.t1 -of thig roEs ls
obvt ously r"":i'1jl- pol-nls l3lnlf riea above aa Polnt
Norg 1 and 9-

26 Aprll 1990: tleaeured flor at thlE flr:me again at
ild;ii""tify- rriO Ptt: f,' - o.60t; Q o_ 5.97 CFS. Tttls
iEireeenta i ne€ :losg of approxlnat_el.y 4 CfS between
urfl-- pofnt ;;e tne 

- {1rrn6 near Baker Dam' Tlre

LntenrenLng "iiirZpiperG; 
wae. not obserived on thls

date to evaluate loggsg.
'(477 13-3 , 477 11-3) Obscnred sectlon of earthen canal
$;;di""tely 

' 
ro, oO6 iiit ln lensth by walklns lensrth

of canal. A fer areas of ninot seepage were noted

"i""g 
-Uti" 

""f.tf.t"fi 
ff"t reach,, but nost represented

i""tine n"fni"nand-fu€ns and dld not appear to present
slEniflcant losges of water'

(477 11-3) Obgenred -upper sand cove Reserrrolr. The

water tevel i"--;;;ta3ialry _lower llt.t evLdence of
higtorlc fevefl. - --bGcna;# leav-es the reeerivoLr in
welded steel pii. tuoeif' iO" with a short Eection of
iititiea lz,' Juslc u6tow the reeenroir).

11

5



POTNT NO.
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15
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22,23 r24
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OBSERVATIOI|S

(477 11-31 Observed a repurtertr leak at a broken weld
Ln a fabricated trangltlon plece of selded steel pipe
betreen tbe 36n and 42. gectlone. The estl.uated loss
Lg leeg tlran 1 GPll.

(47? 11-3) Obseryed uinor seep ln eteel plpellne; not
quanttflable.

(477 11-3) Obeerved tuo snall seeps ln plpellne at
locatl,on of prevl.ous repair; unable to guantlfy.

(4?7 11-3) obeerived L/2, tap. into steel plpellne. 1fhl.e
t s poaslbly an urauthoFlzed tab-.. 1[lre tap ls valved and
tbe valve sag closed at ttrls tl,ne.

(4?7 11-3) Obaenred 4rt drain valve (UP&IJ lnstallatlon)
and 1r valved tap approxl,nately 2Or upstrean. Tlrls ls
poesibly an unauthortrzed tap. ' The valve was closed at
tble tiue.
(47? X1-3) obgenred euall leak (approxinately 0. 5 GPt,t)
at enpanel.on Jolnt ln splral-weld'steel pipeline.

(477 11-3) obsenred "n"if leak (approxlnately 1 GPI{) at
pol.nt of, previous repalr in steel plpell.ne.

(477 11-3) obeerved enall lealc (approxiuately 1 GPll) at
expanslon Jolnt ln steel pl,pell.ne.

(4v7 3{-X) obgenred snall lealc (approxiuately 1 GPM) at
expanalon Joint Ln gteel pl.peline.

(477 3{-1} Obgenred enall leak (approxluately 1 CPD|) ln
vertlcal trsurge plpeu at head of penstoclc for Ipser
Sand Cove generat-ing etatl.on.

(477 34-1) obser:ved enall Leaks (approxlnately 1 GPu)
ln enpansion Jolnta ln steel pipe penstock. Also
obeernred 2-3 $laLler seepa ln this area - too snall to
quantlfy.

(477 3{-1} Obsenred earthen canal fron vehlcle between
Ipwer Sand Cove generating etation and lcwer Sand Cove
Regenrolr. No evidence of leakg sag observed.

(477 34-1) Obserived spraylng leak (approxinately 1 GPI{}
at weEt support plllar over naJor dral.nage crossing.

16

18

19

20

2t

6

25



EgINI_NA- OBSTERVATToNq

26 (477 34-1) obeenred eprayJ.ng leak (approxlnately I GPlt)
at support, pillar. ft appearg that a shar2 rock point
ln tbe plllar has penetrated tlre pipe. ![t. Nlgbrrr
stated ttrat draining tlrlg gectl.on of ll.ne for repal.rs
Ls an exteneLve undertakl.ng, so nalntenance Ls usually
delayed untll several areas are in need of sork before
proceedlng.

27 (47? 34-1) Obserived snall seepi unable to quantify.

' 28 (477 34-1) Obgenred'4' euall lea\s (aPproxluatgfy- 1 rcPl't
iach) Ln 'upper portion of vertl'cal rsurge plp?t' afov3
the -euntocti- gen-rating stdtion. Algo obsented a leak
of eluLlar slize ln an arpansLon Jotnt Just below the
surge plpe.

29 (4?? 34-1) Obeerved spraying-Iealc (approxlnately I 9?ul
in steep 'portlon of -penstock. above Gunlock generating
station. :

,30 (477 34-X) Ueasured di.scharga frdn'Gunlock statlon at
i-foot Paishall flune: H o 0'144'', A ' 3'32 cFs' Tlre
dlrect readlng etaff gauge indlcated a flow of

.. : . approxlnately 3-. 7t 'CFS. Tbe 'neagureuent faE taken at
. gllO Ptt. ftre dlscrepancy of, approxLnately 1.5 CIS

betw6en this reading and the flor rneaeUred at the
f luue near Veyo (-potnt No. l1) is nol readlly
expialned gince -the -two ,l.nternre^ning regernrol,rs may_be
taklnq an un*nown amount for ftlllng purpoEe6: l'he
leaiJ-ldenttfled ln.ttre intenrenlng canal and pipgfile
certalnly do not app€ar to be. of sufficient nagnitude
to accou;t for a dffrerential of thls size'

III. CONCLI'SIONS

Pureuant to the fleld Lnvestl"gatlon detalled ln the
foregotng, ie concluded that there are J fer poLnts of leakage ln
[h;. -sull-ect condul.t that ehould. receLve na{ntenance attention.
rii" p-"Tri"-fp"f-poinie of signifl.cant loeP are along the sectl'on of
canai abovi tlre Baker Res6ntoir wherein approxlnatefV .4 Ctlq of
flow ls loet -ina just beloy the Veyo generattng statLon where

"pp""if-r.l.iy 
i Cf6 lg Iost. EosevCr, it should be noted that

affi- loss tnto the Baker Resenroir ls poaalbly recoverable to the
downstreat u""iJ-tnrougtr a netered dtEcharg-e- fr99 t!9 resetrrolr'
Ai;, the bulk ot tha water e_sqap!1g below the Velzo station
jppeirg to re-enter the rl.ver and Ls thug usable downetrean.



A questl.on that llr. Nlgbur felt ought to be addreesed Ls the
responsibtllty of laLntenance of trrl.gatlon divereions along tlre
canal, tllrl.le only one suclr dLversion was noted to be capable of
allowJ.nE t-he losg of a slgrnlflcant anorurt of uater, others sere
obeenred to bc creatl.ng nLnor log3ec tlrat could develop lnto
najor problens if routlne ual,ntenance l.a not sclreduled.

Finally, lt ulgbt be noted tbat tlre obgenrations nade durlng
tba detalled LrwectlEatlon repreaent only tioee condltLonE
evl.dent at tlra flor condLtLons extant at tlrat tine. At hlgher
ratac of flov, other slEmlflcant lealcages Day becone evident. ft
le concluded that tbe leatage logseg obaetived at thlE tiue

'repreeent Dore clearly an econoll.c losg to ttP&IJ than a loss of
usable water to dounstrea! usera on the Santa Clara Rlver;

8
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Lightduty road, hard or
improred surface

Unimproved road.
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