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CHAPTER I 

INTRODUCTION 

Placer County, in common with many other parts 
of California. ha8 recently experienced an increase in 
water utilization, and as a result is confrontrd with 
a need for more compJ<,tc conservation of its water 
resources. An Hl'celeratcd increase in ground "·ater 
use on the valley floor in recent ~·cars, combined ,vith 
progressive lowering of pumping levels, has brought 
about lol'al eoneern regarding the adeqna<-r of the 
ground water resourcrs. Furthermore, increased de­
mands on the water supplies originating in the arra 
by ageneies situated outside the area haw brought 
about local cmwern regarding tlw suffieiency of the 
water suppl~· to meet both future needs of the area and 
the increasing demands of these ageneies. 

AUTHORIZATION FOR INVESTIGATION 
ln consideration of the need for more eornplete con­

servation of its water resources arnl coneern over pro­
gressive lowering of ground water levels together with 
increased demands 011 lot'al supplies by agen<'ies out­
side the area, a representative of the Board of Su­
pervisor'i of Plaeer Connt.v appeare<l before the State 
\Vater Hesour<·es Board at SaL·ramento on September 
3. 19-18, and proposed a state-count~· cooperative sur­
vey of the water supply and water eonditions in Plaeer 
Count~·. The Board refened the request to the State 
Eng·ine<>r for preliminary examination and report on 
the need for snl'h an investig·ation, and an estimate 
of its scope. duration, arnl cost. 

The State \Yater Resources Board on October 1, 
19-18, approwd a reeommendation by the State Engi­
neer, based on findings of the preliminary examination, 
for a three-year cooperative investigation, and au­
thorized negotiation of an agreement with loeal agen­
cies. The agreemL' nt, between the State \Yater He­
sonrees Board. the County of Placer, and the State 
Department of Public \Yorks acting through the agenl'y 
of the State Engineer, was executed on Deeember ~3 , 
Hl-18. It 1n·ovided that the work under the agreement 

·' shall consist of an investigation and report on the 
water resourees of Plaeer County, both surface and 
underground, eomprising (a) an inventory of the 
water resources of the county, (h) a classifieation of 
lands for agricultural nse, ( e) a survey of the loca­
tion, extent and type of nse of water under existing 
condition:-;, (d ) an estimat e of water requirements 
under ultimate development of the county, and (e) 
a general plan for the ultimate development and 
utilization of the water resources in or available to 
said eounty and estimates of the cost of such a plan.'' 

( 15) 

This agreement authorized the prons10n of funds to 
meet the eosts of investigation for one year. A supple­
mental agreement executed by the same parties on 
Nowmber 21, 19-19. authorized funds to meet the eost8 
of the investigation for the second year. A second sup­
plemental agreement exe<~nted on Nm·ember 9, 19,50, 
authorized funds to <·omplete the investigation and 
bulletin. 

l•'nnds to meet the costs of tlH' i11Yestigation and 
bnll(•tin to the extent of $5!),000 were provided as 
follows: State of California (State \Yater Hcsources 
Board ). $29,500; Count.v of Pla<·er, $29,500. Addi­
tional funds have been <'xpended in investigation of 
Plal'er County h~· the State \\Tater Hesources Board 
in l'Ollllrdion with the t·urrent State-wide \Vater Re­
sour<·0s Investigation, authorized by Chapter 15-11, 
Statutes of 19-17, and b~· the State Division of Water 
Resources in connection with the '' Survey of Moun­
tainous Areas,'' authoriz<•d b:v Chapter 30, Statutes of 
19-17, as mentioned hereinafter. 

Copies of the agreenwnts between the State \Yater 
Hesonrees Board, the County of Placer, and the De­
partment of Public \\r ork8, are i1wlnded as .Appen­
dix A. 

The State \\\1ter Resources Board, at its regular 
nw<•ting· on ,Tuly 2, 195-1, approved release of the pre­
liminan· draft of Bulletin No. 10, "Plaeer County 
Investigation,· ' to concerned ageneies for their review 
and <·omm<>nt. Comnwnts ,yere received from seven 
agern·ies, and are included in Appendix C. These com­
ments were reviewed, and suggested changes in the 
bullL'tin were aclopte<l where it was considered they 
wonld imi)rove it , and where the Division of \Yater 
Resonn·es was in agreement with the changes sug­
gested. 

RELATED INVESTIGATIONS AND REPORTS 
The following reports of prior investigations, con­

taining information p('rtinent to evaluation of water 
resonr<·es and water problems in Plaeer County, were 
reviewed in eonnection with the enrrent investigation: 

Boan] of Consulting Enginet•rs. "Proposed Silver Creek Proj­
<><"t ." Sacram(•nto )I unicipal F tility DistriC't . .J:muarJ:, 1 H:..!7. 

Bonner, Ji'rnnk E . "Heport to th" Ft•<leral l'ower Commis­
Hion on the \Yater PowHs of f'alifornia." F<'deral Pow<>r 
( ~onuniHsion. 1 tl:..!8 . 

Bryan. Kirk. "f:<>ology am] Ground "'ater HeHourcPs of the 
Saeranwnto \'allP,\" , California." l'nitt·d States Department 
of the lntt·1· ior, G(•ological Survey. \Yater-Supply Pa111•r 
-rn:i. rn:.!:3. 

nalifornia l'owPr Board. " HPport to tlw FPderal Power Com­
mission on the Uses of the American Hiver, California." 
F1•(kral l'ower Commission. 1!1:..!7. 
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Cnlifomia ~Hate Department of Puhlie \\'orks, Division of 
I•~ngiJH'(•ring- and Irrigation. "Flow in California ::--t1·Pam,;." 
Bulletin Xo. 5. 1!)2~. 

---. "Irrigation Hequirements of California Lands." Ilul­
lPtiJ1 Xo. n. rn:2::. 

California ~tatP llPpartnwnt of l'nblie "'ork:--, flil'isio11 of 
"'akr H1•snurces. ".\ ProposPd :\la.ior flPYPlopnw11t 011 
.\mPriean HiYer." Bulletin Xo. 24. 1!1:2!1. 

. "HPport to LPgisla turP of rn:n on St ate \\' a tPr 
l'la11." Bulletin X o. 2:-i. rn:m. 

---. •·::--aeramPnto RivPr Basin." Bulletin Xo. 2ti. 1n:n. 
---. ''l 'Pnnissible Economie Hate of Irrigation fh•yelop-

lllPllt in C:1lifor11ia." Bulletin No. 33. rn~o. 
---. "Inigatiou Requi1·emPnts of California Crops." Bul­

lPtiil Xo. Gl. l!Hr.. 
California ~tate "'ater l{p,;ourees Board. ""'ater Hesources 

of California." l\ulleti11 Xo. 1. l!)Gl. 

---. "Sutter-Yuha CountiPs lnYP,;tigation.'' Bulletin No. 
<i. ~eptemher, 1 !l:i:2. 

Ce11tral Yalley RPgional "'ater Pollution Control Board. 
"Pollution ::--tudy, Anwrican Hin•r, Saeramento River "'a­
tershed." .January, 1!)32. 

Cosby, StanlPy "'·, "'atson, E. D., and Harper, "'· G. 
"Soil SunPy of the Auburn .\rlc'a, California." United 
States 11epartment of Agriculture, Bureau of ChPmistr~· 
and Soil,:, in Cooperation ,vith UnivPrsity of California 
.\gricultural ExperimPnt Station. 1!128. 

l\Ieans, Thomas II. "Bear River DPvelopment in Connection 
"'ith Irrigation in i'\P\'ada and PlaePr Counti<'s." Febru­
ary, Hl27. 

State Engineers of Kevad:i and Califomia. ''Joint Report on 
the TTsP of "'ater in the LakP Tahoe "'atershed." .Tune, 
1!)4!:l. 

'l'ihhPtts, Fred I-I. "Report to the i'\Pvada Irrigation Dis­
triet, :r,..'pvada County, California. on "'ater Supply, Power 
Development, and Irrigation Distribution." Fehruar.v, 1!)22. 

---. '' Report of the Distriet's EnginPer to the Xevada 
Irrigation Distrid, ::\'Pvada County, California, on Pro­
posed Irrigatio11 System." April, Hl24. 

---. "Heport to the Board of Direetors of thP Nevada 
Irrigation District on ('ompletion of Irrigation System, 
Pa rtie11larly in Plaeer Cou11ty." June, Ul27. 

---. "Supplemental Heport to the Board of Direetors of 
the Nevada Irrigation District on Proposed Irrigation Sys­
tem." Xovember, 1!)27. 

United States DPpartnw11t of .\griculture, Bureau of .\gri­
eultural Economic-~. •·::--aeramento Y:ill,,y "'a t<>r Inv<'stiga­
tion, Agrieultural Aspects." l\Iimeographed. i\Iareh, 1!)44. 

The Divi8ion of "\Yater Resources is presently con­
ducting surveys and studies for the State-wide "\Yater 
Resources I11Yestigation, authorized by Chapter 15-11, 
Statutes of J 9-17. This investigation, under direction 
of the State "\VatN· Resources Boarcl, has as its objec­
tive the formulation of The California "\Vater Plan for 
full cons01·vatiou, control, and utilization of the State's 
wa1i>r res011n·es 1o meet present and future water needs 
for all benefi<'ial purposes all(l uses in all parts of the 
State insofar as practil'able. Surveys and studies of 
the mountainous areas are also being conducted by 
th0 Division of "\Yater Resources as anthorized by 
Chapter :m. Statutes of 10-17. This inwstigation, which 
is (·oordinat('cl with the state-wiLlc investigation, has 
as its prinu11·y objective the determination of probable 
ulti111at<' water reqnirements of certain counties of the 
~ierni Xeva<la, aud the formulation of plans for proj­
('<·ts whic·h will meet those requirements. Results of 

both of the foregoing i1westigatiorn; ,rill have (lirect 
bearing on solutions of the water problems of Placer 
Countr, particularly with regard to plans to meet sup­
plemental water requirements of the county under 
ultimate eonditions of cultural development. 

SCOPE OF INVESTIGATION AND REPORT 

It has been stated that under provisions of the 
authorizing agreements the general objef't.ives of the 
Placer County Investigation inelude(l investigation 
and stucly of th0 water supply, both surface and under­
grotmcl, in ancl available to the count.v, a classification 
of lands for agri<'ultural use, a survey of the location. 
extent, and type of nse of water under present con­
ditions. an estimate of water requirements under ulti­
mate development, and a general plan for the ultimate 
cleYelopment arnl utilization of the water resonrees of 
the countr ancl estimates of the eost of sul'h a plan. 
In attaining tl1ese objectiwi-: it was necei-:sary that the 
seope of the inwstigation include' full eonsideration 
of surface and ground water supplie8, and determina­
tion of present ancl ultimate water utilization and 
snpplemental water requirements. 

Field work in the iuvesbgational area and office 
stu(lies, as authorized by the initial and supplemental 
<'Ooperative agreements, commenced in December, 1948, 
and continuecl into 1953. 

In the course of the investigation, aYailable pre­
eipitation and stream flow records, including records 
of flow of water in canah;, were collected and com­
piled in order to evaluate water supplies available to 
the investigational area. Four stream gaging stations 
were installed and maintained to supplement the avail­
able hyclrographic data. 'l'hese stations were on Au­
burn Ravine at U. S. Highway 99E, Coon Creek at 
U. S. llighway 99E, Linda Creek at Roseville, and 
Reclamation District No. 1001 Channel at Pacific Ave­
nue. The gaging stations installed on Auburn Ravine 
and Coon Creek were also utilized in studies for the 
Sn tter-Y u ba Counties Investigation. 

The ground water storage capacit:,· and yield, 
and geologic features of the ground water basin under­
lying the valley floor of th0 investigational area were 
investigated and reported 011 by the Ground "\Vater 
Branch of the United States Geological Surw~- in its 
report on '' U-rolmcl-"\Yater Storage Capacit~· of the 
Sacramento Valley, California." This report is in­
dueled as an appendix to Bulletin No. 1 of the State 
"\Vater Resources Board, ""\Yater Resources of Cali­
fornia.'' .ihlditional geologic data resulting from in­
vestigation by the Gronnd "\Yater Branch of the 
Geologi<'al Survey eovering portions of PlaC'er County 
are eontainecl in an appendix to Bulletin Xo. 6 of the 
State "\Yater Hesour<'es Board, entitled "Sutter-Yuba 
Counties I11Yestigation. " 'l'he foregoing data, supplr­
mcntecl by additional geologi(• data resulting from in­
wstigation by the Division of ,Yater HrsourC'es, "·0re 
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utilized in thP prqrnration of a gPologie report cov­
<'riug Plaeer Coun(v, "·hirh is ineln<lP<l as Appendix 
B of this bulletin. 

The effects of tlraft on the replenishment of the 
ground "·ater basin were tletermined by measurements 
of static ground w·ater levels made at about 180 wells 
during each spring and fall of the period of investi­
gation. These wells were chosen to form a compre­
hensive measuring grid over the entire area. "\Yells in 
an acljaeent area in Sutter County were similarly 
measured, sinee data on them were required in hydro­
logic studies of Plaeer County. In addition, measure­
ments to dctPrmine monthly fluctuations of water 
levels were matle at approximately 35 control wells. 

Present land use in the investigational area was 
determined by a complete survey of all lands in the 
eounty lying outside the boundaries of the Tahoe and 
El Dorado X ational Forests. This suney was eon­
tlucted in ltl-19. The total area surveyed was about 
6--1-8,000 acres. The laml use survey data "·ere used in 
conjunetion "·ith available data on unit water use to 
<letermine total present water utilization in the county. 
Information on the extent of irrigated lamls in the 
national forPsts in Placer County "·as furnished by 
the Pnited States Ii'orest Serviee. The valle~' floor 
lands, eomprising about 110,000 acres, were resur­
veyed in 1950 and again in 1951 to obtain data on 
changes in land use. 

In order to estimate future water utilization, all 
lands lying outside the national forests were classified 
by the Division of "\Yater Resourees with regard to their 
suitability for irrigated agriculture. Data on irrigable 
lamls in the national forests which are not irrigated 
at the present time were obtained from the Forest 
Serviee. 

Current irrigation praetiees in the county were sur­
veyed in order to determine unit application of water 
to important erops on lands at different elevations aml 
of Yarious soil types. During the 1!)--1-9 irrigation 
season, records of application of water "·ere collected 
at nine plots on the valley floor. In 1%0 twent~r-six 
plots were maintained on the valley floor arnl eleven 
were maintained in the foothills. In 195] eighty plots 
were maintained on the valley floor, and four small 
,,atershed studies ,vere made in the foothills. The data 
collected included reeonls of water applieation, acreage 
served, crops irrigated, and in some instances the 
quantity of ,niter ,vasted from plots. 

Stmlies ,vere made of the mineral quality of surfaee 
and ground waters in order to evaluate their suitability 
for irrig·ation use. Data used in these studies included 
218 partial aml 29 complete mineral analyses of grournl 
water. In addition, data included -1--! partial and 39 
complete mineral analyses of surfaee water supplies. 

Pield reronnaissance surveys, topographic surveys, 
and geologic examinations ,,ere made to loca tc aml 
evaluate possible clam and reservoir sites for conserva­
tion of surface runoff. Reconnaissance surveys were 

also made of possible routes for eonveyanec of water to 
areas of use. 

Hesults of the Placer County Investigation are pre­
sented in this bulletin in the four ensuing chapters. 
Chapter TI, ""\Yater Supply," contains evaluations 
of precipitation, surface and subsurface inflow and 
outflow, and imports of water. It ali-io includes results 
of investigation and study of the ground water basin, 
and eontains data regarding mineral quality of surfa<·e 
arnl ground ,rnters. Chapter TIT, ""\\ ' ater Utilizati011 
and Supplemental Requirements," includes data arnl 
estimates of present and probable ultimate land use 
and watPr utilization, and contains estimates of pres­
ent and probable ultimate supplemental water require­
men ts. It also includes available data on demands for 
water with respect to rates, times. and places of 
deliver~·. Chapter IV, "Plans for "\Vater Develop­
ment," 1lescribes preliminary plans for conservation 
antl utilization of available water supplies to meet 
supplemental water requirements, including operation 
and yield studies, design considerations an(l criteria, 
and cost estimates. Chapter V, '' Summar~· of C011elu­
sions, and RPeom111e1Hlations, '' eomprises a sumnwr.v 
statement of the conelusiom; resulting· from the i1wf's­
tiga tion an<l stlHlies, togetlwr with reeommeuclatious 
for action relating to solution of \Yater problems on 
the pa rt of concernetl local interests. 

AREA UNDER INVESTIGATION 

The area under investigation comprises all of Placer 
County and covers about 965,000 aeres, including 
about 49,000 acres of water surface. 

Placer County is situated on the east sitle of the 
lower Sacramento Valley. It extends from a line about 
10 miles \Yest of the City of Roseville on the \Yest to 
the California-Nevada state boundary on the east. lb, 
northern boundary follows the Bear River upstream 
to its SOlfrce in Bear Valley and continues easterly 
to the ( 'alifornia-Nevada state boundar~·. Its southern 
bournlary extends easterl)· from a point about 10 miles 
north of the City of Sacramento to a point about two 
miles north of the City of Folsom, and tlwn follmvs 
the ~orth Fork of the American River to the i\Iidclle 
l<'ork, the l\Iiddlc Fork to the Rubicon Hiver, arnl the 
Rubicon River upstream for about ~5 miles, and then 
runs g:enerally east to the California-Nevada state 
boundary. The location of Placer County is indicated 
on Plate 1, entitled "Location of Plaecr Count~'." 

In order to facilitate reference to its several parts 
and to aid in hydrologic analyses, Placer County was 
divided into six principal hydrographic units, based 
on geographical considerations and on respective types 
of water service and sources of water supply. These 
were designated '' Y alley Unit,'' '' Foothill Unit,'' 
"Ameriean River Unit," "Bear River Unit," "Yuba 
River Unit," and "'J'ahoe Unit," and are shown on 
Plate ~. entitled "Hydrographic Units, Organized 
"\\Tater Ag:enciPs, and Existing ·water Conservation 
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·works, 1953. " 'l'he Valley Unit embraces the valley 
floor of western Placer Connty, and generally includes 
all lands brlow an elevation of about 200 feet. The 
Foothill Unit romprise8 the area lying between an 
elevation of abont 200 feet on the west and an eleva­
tion of approximately 2,000 feet near Applegate, and 
extends from the southern boundary of the Bear River 
waterf..hed on the north to the northern boundary of 
the Ameriean River watershed on the south. The 
Ameriean Riwr Unit extends generally from the vi­
rinity of Auburn on the west to the crest of thr Sierra 
Nevada on the east. It is bounded on thr north by the 
southern boundary of the Bear and Yuba River water­
\iheds and on the south by the southern boundary of 
Placer County. The Bear River Unit romprises the 
portion of Bear River watershed lying sonth of Bear 
River and extending from the viL·inity of ·Wheatland 
Pasterly to below liake Spaulding. The Ynba River 
Unit includ!'S the portion of its watershed l~'ing be­
tween its southern boundary and the northern bound­
a1T of Plarer County. The Tahoe lTnit extends from 
the erest of the Sierra Nevada on thP west to the 
California-Xevada statr boundary on the east, and is 
bounded on the north and south by the boundary lines 
of Plarer County. 

Natural Features 
'l'he western portion of Placer County consists of 

treelrs8 plains sloping upward to the east. These plains 
range in elevation from about an average of 60 feet 
to about 125 feet where they blend into gently rolling 
hills with scattered oaks. At approximately the 500-
foot rlevation thr oak growth beromes dense, and in its 
virgin state continues so until it gradually merg·es 
with the eoniferous forests at about the 1,500- to 2,000-
foot elevation. Forests of pine, fir, and cedar extend to 
the ea8t, broken by the bare granitic peaks of the sum­
mit of the Sierra Nevada, whil·h L·rosses the rounty 
from north to south at an elrvation of about 9,000 feet. 
To the east, the elPvation drops abrnptly to Lake 
Tahoe at an elrvation of about 6,2:30 f PPt, and to the 
Trnekre Riwr whiL·h drain,; northward from the lakr. 

Drainage Basins 
ThP Bear Rin:>r generally forms the northern bound­

ary of Placer County from Sutter County to its source 
bet\yeen Emigrant Gap and Lake Spaulding. Seventy­
two square milrs of its 295-sqnare-mile watershed 
abovr ·wheatland lie in Plarer County and consist 
largPly of a 1,teep-slopecl canyon a few miles in width. 

Thr North and l\fiddle Forks of the American River 
drain most of the mountainous area of Placer County 
from their confluence near Auburn rastward to the 
(·rest of the Sierra Nevada. The portion of the water­
she!l of the }forth Fork of the American River below 
Auburn, and lying in Placer County, ronsists of a 
narrow (·anyon . 'fhe total drainage area of the Amer­
i(·an Hiver watershed above the Fair Oaks stream 

gaging station is 1,921 stiuarP miles, of which 792 
square miles are in Placer County. 

Lakr Tahoe rN·ei,,es a large portion of the drainage 
arising in tlw eastrrn part of Placer Count.)' . A con­
trol strudm·P, locatNl 011 thP natural rim of the lake 
1war 'l'ahor City, regulates the lake levels and rontrols 
discharg·es iuto thP 'I'nH'kee River. This river flows 
west for about two miles and then north until it 
r1·ossPs the Plal'er L·otrnty line, from whirh point 
it flows northeasterl.)' to the California-Ne,,ada state 
hountlary and then l'Ontinnes rastprly and northerl.)' 
to its terminus in Pyramid Lake in Xeva!la. Thr total 
area of the Trul'kee watershed above the Farad stream 
gaging station is 928 squarr miles. of whirh 172 square 
miles are in Plarer Count~·- About 76 square miles of 
the 198 ,;qnai·e miles of water surface of Lake Tahoe 
lie in Plaeer Count.)'. 

The minor streams which drain Placer County are 
generally limited to the Valley and Foothill Units. 
From north to sou th these streams are Yankee Slough, 
Coon Creek, Markham Ravine, Auburn Ravine, Pleas­
ant Grove Creek, and Linda Creek. Runoff from 
Yankee Slongh drains into tlH' Bear River in Sutter 
County, west of Placer County. Linda Creek on the 
south drains the area betwren U. S. Highway 40 and 
thr .Ameril·an Ri,,rr from Auburn to Ro\ieville, and 
then flows to the Natomas East Main Drainage Canal 
and into the Saeramento River near Sacramento. The 
remaining minor streams are intercepted by Rerlama­
tion Districts 1000 and 1001 drains in Sutter County. 
The intercepted flow then passes through the Natomas 
Cross-Canal into the Sacramento Riwr near Verona. 

Climate 
The climate of Plaeer County, like its topography, 

is varied. The valley floor and foothill areas are favored 
with long growing seasons. Sumnwrs are warm and dry 

TABLE 1 

CLIMATOLOGICAL DATA AT SELECTED STATIONS 
IN OR ADJACENT TO PLACER COUNTY 

Sta tion 

T a hoe .... 

Blue Canyon 

Colfax _ _ 

Auburn 

R ocklin 

Sa crament o __ 

Ele \·a tion, 
in fee t 

6,230 

5,280 

2,41 8 

1,234 

239 

-----i 25 

Growing 
season , 

in 
days 

78 

142 

2 17 

21l.~ 

23·1 

308 

l\laximum 
a nd mini-
1nun1 t e1n-

pna tu res for 
period of }dea n 
record, seasonal 

in d ei,:r<'<'S p recipita tion, 
F . in inches 

I 

M axi- l\ lin~ I 
mum ffilllll 

------- -· 

94 - 1.5 30 .1,0 

99 - 5 ,;1 .no 

110 8 46.22 
I 

11 2 

I 

,, I 33.12 

118 14 23. 14 

114 I 17 16.37 
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with occasional Jry north "·inds. The mean seasonal 
rainfall on tlH· valley floor is about 20 inches. 

The quantity of precipitation increases with eleva­
tion to over 60 inches near the crest of tl1e Sierra 
Nevada . .Approximately 80 per cent of the seasonal 
precipitation in Placer County oceurs dul'ing the fiw­
month period from ?\ ovember througl1 l\Iarch. ::\lost of 
the precipitation at the higher elevations occurs as 
snowfall and is retained at these elevatio11s until the 
spring and sunnner snowmelt runoff perio<l. At higher 
elevations the growing season is short and nigh ts are 
cold. 

Table 1 contains a summary of pertinent clima­
tological data for six stations in or adjaeent to Placer 
County. 

Geolog y 
The Sierra Nevada block, composed of igneous and 

metamorphic rocks, underlies the surface of most of 
Placer Count~·, although in the "·estern or valley por­
tion of the county the Sierran roeks are c·over<'d by 
more recent sedimentary fill. Y oleanic rocks, prinei­
pally rhyolites. andesites, and hasalts, arc ,Yidcspread 
in the eastern part of the <'ounty. These also occur to 
a more limited extent along the eastern edge of the 
Valley rnit. Granitic· rocks appear in places from the 
edge of the valley castwanl. ]\[u('h of the Sierran 
bloek is composed of quartzite, slate, crystalline lime­
stone, and other metamorphie rocks ranging in age 
from Carboniferous to Jurassic. 

Continental sediments oceurring in the fill of the 
Valley l:nit are the principal water-bearing formations 
of Placer County. Some of the volcanic rocks at the 
edge of the valley are also water-bearing. The ground 
water basin is thus composed of continental sands, 
gravels, and clays, principally of Pleistocene and 
Recent age. underlain in places by Tertiary volcanics, 
all lying on a basement of Sierran cr~·stalline rocks. 
A more detailed disenssion of the geology of Placer 
County is i1w!u(le(l in .. Appendix B of this bulletin. 

Soils 
The soils of Placer County capable of sustaining 

agriculture are located mostly in the western portion 
of the county in the Yalley and Foothill Units. Suit­
able soils Rre also found on the Colfax Ridge lying 
between the Bear and American River Units. and on 
the ridge abow the American River near and extend­
ing southwest from Auburn in the American River 
TTnit. Soils of a limited area, located on the Foresthill 
Divide between the Korth and l\Iiddle Forks of the 
American River in the Ameriean River Unit, are also 
eonsidered capable of sustaining agriculture. The re­
maining portions of the count~· are generall~· rugged, 
with mountains too steep and rocky, or climatically 
unfavorable, to permit eultivated agriculture. These 
areas are restrieted to timber or hrush with oeeasional 
native mountain meadows. 

'l'he soils of the Valley Unit have developed pre­
dominantly from old sediments. However, small 
patches of recent alluvial soils may be found along 
stream ehannels. There are also several small areas of 
rolling land inelnded within the Yallev Unit which are 
composed of residual soil. The soils f01;nd in the Valley 
Unit var~· in tlwir physical eharacteristics and adapt­
abiliti<'s, cl<'pending on their age, or the degree of 
weathering whieh the soils hav<' undergone suhsequcnt 
to their (lepositio11. The soils dewloped from alluvial 
depositio11s vary from old soils, having indurated iron­
cemented hardpan generall~· two to four feet below 
the surface, to recent soils, showing little or no profile 
dewlopme11t. 'l'he residual soils have developed from 
softly eonsolidatcd sandstone and shale-like material. 
All of the soils in the Valley lhiit lrnve supported native 
grasses, ha~r, and grain in the past. Orchards and vine­
~·Rrds haw been grown for many ~·ears along Linda 
Creek on residual soils and in the flood plain of Bear 
Ri,,er on recent alluvial soils. Rice and pasture are 
presently grown on the olckr alluvial soils and hardpan 
lalHlS. 

The soils of the Foothill Unit have deYeloped pri­
maril>' from igneous rock materials. However, the soils 
of a small area in the vicinitv of Bowman have been 
deriwd from sedimentary ro~·k material. The largest 
portion of the unit eowred b;v soils derived from ig·ne­
ous roek is eomposed of weathered granitie materials. 
This inelrnles thP portion of the unit south of Dotv 
Ravine, with the exeeption of a largl' triangular are

0

a 
bet"·een ~e,Ycastle, Roeklin, an<l Lineoln, which con­
sists of voleanic scah land. Soils derived from granitic 
materials tend to be coarser textured and have lower 
inherent fertility than soils derive<l from igneous 
materials which are high in basalt. The soils are well 
drained and generally of sufficient depth to be well 
suited for the production of pears, plums, cherries, 
and scattered ar<'as of pastur<', whieh are the principal 
crops now grown. The Yolcanic scab land is a slightly 
weathered ridge with large amounts of ang11lar roek 
and stone 011 its surfa<'e. This area is not suitable for 
cultiYated agrieulture, hut small patches of shallow 
soil support native wgetation which is grazed during 
thP spring months. 

'l'he soils of the Foothill T:nit north of Doty HaYine 
are derived from basic igneous materials. These soils 
are generally medium- to fine-textnl'ed and somewhat 
limited in depth. A portion of the area has soils of 
sufficient depth to be suitable for orchards, but the 
remainder is best suited for irrigated pasture crops. 

The soils in the vicinity of Bowman and Colfax in 
the Bear ;:ind American River Units have developed 
from sedimentary rocks. In general, these soils are 
m<'dium- to fine-textured, aud have about the same 
erop adaptability as soils <leriwd from basic ig·nr<n1s 
materials. 

'l'he soils located on the Foresthill Divide in the 
Arnerieai1 River Unit have deYelope<l from se<limentary 
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and basic igneous rock materials. These soils are 
merlium- to fine-t<'xtured and fairly 1leep. and are suit­
ahl<' fol' a wi1le varict.'- of crops. Timber, hrnsh. and 
µ:rass prescn t ly grow on these soils. 

Present Development 

The history and development of Placer County 
began with the discovery of gold in 1848 near the 
present site of Ophir on Auburn Ravine. l\Iining 
flourished as the basic industry ancl has helcl an 
important place in the <'conorny until recent years. It 
has accounted for the establishment of such settle­
ments as Gold Run, Michigan Bluff, Dutch Flat, Ophir, 
and Auburn. All of these towns had a brief colorful 
mining histon-, arnl, except for Auburn, declined to 
historical landmarks with the decline of golcl mining. 

.. \.uburn, the county seat. and Colfax, Neweastle, 
Loomis, and Rocklin, all in the foothills, have con­
tinued to grow with the fruit industry, whieh began 
with the experimental plantings of peach and almond 
seeds in 1846 along the Bear River flood plain. Re­
sults were so satisfactory that soon the river-bottom 
lands and ravines were utilized for orchard farming. 
Barley, in demand for feed, also became an important 
Prop. In 185G there were 5.884 acres of land under cul­
tivation. act·ording to reconls of the County Assessor. 

As the population increased and irrigation facili­
ties were constructed, the lower foothills became a re­
gion of diversified orchard ancl trnck crops. By 1923 
there were about 10,000 acres of peaches, 6,800 acres 
of plums, and lesser acreages of grapes, pears, cher­
ries, nuts, and miscellaneous tree crops. In 1949 a 
lancl use survey made by the Division of "\Vater Re­
sources in connection with the current investigation 
showed that there were about 10.000 acres of plums, 
5,500 acres of pears, 2,900 acres of grapes, and 1,500 
acres of peaches. 1 rrigated pasture has shown a recent 
increase in the foothill region, from less than 1,000 
acres in 1940 to more than 5.600 in 1949. The pasture 
supports dairy and beef cattl<'. 

The growing of wheat on the valley floor became 
<'stablished about 1850. "\Yheat was the major crop 
during "\Vorlcl "\Var 1 when the area of this crop at­
tainetl a maximum of about 23,500 acres. The acreage 
devote1l to wheat remained fairly stable until "\Vorld 
"\Yar II, after which it decreased to about 10,000 acres 
in 1951. Oats and barley have been grown for a num­
ber of years on approximately 5,000 and 1,500 acres, 
l'espeetively. Rice ·was grown to some extent during 
th e "\\~ oriel "\\r ar I period, hut prodnction ceased when 
prices declined innnediatrl.'' after the war. The acreage 
tlevoted to rice in 1940 was about US acres, and since 
then rice acreage has increased each year, reaching 
5,610 acres in 1%1. The growing of irrigated pasture 
and the production of pasture grasses for seed have 
become important on the valley floor as well as in the 
foothills. The total acreage in 1940 was 912 aeres. The 
acreage of irrigaktl pasture gTown on the valley floor 

in 1951 was 3,170 at'res, " ·hil e 6,340 ae1·es were mapped 
in the foothills in 19-W. The pastm·<' grown on the 
vall<'y floor is irrigatetl almost entirt>ly by ground wa­
ter, while that in the foothills is all inigatcd from 
snrfat·e water suppli<'s. In 1D'.Jl about G6-l acres of 
latlino clow!' and 185 aeres of bird 's-foot trefoil were 
gl'own for sce1l. Plantings of irrigate1l pasture tlo well 
on tlw shallow soils which predominate in the ,·alley, 
and good stands han~ developed ev<'n on harclpan ex­
posed by land leveling. 

In addition to the growing of field and orchard 
t·rops, the prodnction of livestoek makes an important 
<·ontribution to the economy of Placer Count~·. 

The timber resonrces of Placer Count:,- <'Xceell five 
billion board feet, more than mw-half of whieh is 
privately owned. Timber land co,-ers a bont 40 per cent 
of the land area of the eounty, and most of the timber 
is available for commercial purposes. Siner construc­
tion of an access road to l\Iosquito Ridge on the F'orest­
hill Divide in 1%0, approximately 35,000,000 board 
feet of lumber have been cut annually in that area. 
.A total of 66,678,000 board feet of lnmber was cut in 
the county during 1951. Ponderosa and sugar pine, 
and Douglas and white fir are the most abundant 
species. 

The mining, shipping, and processing of l' lay is 
another industry of importance .. About 95,000 tons of 
day are mined annually, about one-half of which is 
processed in the county into tile products. Other im­
portant mineral procluds are asbestos. ehromP, slate, 
granite, gravel, and gohl 

The mountains and lakes of Plaeer Count~- offer 
vacationists arnl tourists a .rear-rouud opportnnit.'· to 
1•11jo.'' outdoor sports sueh as s"·imming. hoatinµ: arnl 
fishing in tlw summer, and skiing in the winter. Fur­
thermore, the a('commodation of these part-time resi­
dents contributes an appreciable portion of the income 
of the county. 

Transportation facilities in Placer County include-­
about 1,200 miles of roads and highways, more than 
half of which are surfaeed. The state highway system 
consists of four major highways. U. S. Highways 40 
and 99E enter the county from the west near Rose­
ville. 'fhe.'- SPparate at Roseville, with U. ~. High­
way 40 following the main divide over the Siena Xe­
rnda, and U. S. Highway 99E extending north along 
the base of the foothills. ~tate Highway -lU crrn;scs the 
1·ounty from north to south through Auburn, connect­
ing that r·ity with Grass Valley to the north and 
Placerville to the south. State Highwa.'- 89 extends 
southward from U. S. Higlnrny 40 near Trmkee to 
and aronncl Lake ".Pahoc. 

In addition to roads, the transcontinental line of 
the Southern Pacific Railroad traverses the county 
from Hosevill<' to 'l'rnckee, paralleling U. R. Highway 
40 .... \ second line of the same compan>- parallPls F. S. 
Highway !)flE through the county. 
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RoseYille is the junction point of all the major high­
ways and railwa.'·s aml is important as a motor and 
rail transportation center . Extensive railway yards 
and shops are located here, as ,vell as one of the \Yest 's 
largest icing plants to service 1·efrigerator cars. Olive 
and wine processing plant),, are also located in the 
Yicinity. 

The town of Lincoln. 12 miles north of Roseville, is 
the center of the clay mining and processing industry, 
as ·well as a shipping point for grain and turkeys. 
Northeast of Roseville are the communities of Rocklin, 
Loomis, Penryu, Newcastle, Auburn, and Colfax. All 
are important centers for processing, packing, and 
shipping of fruit. Rocklin also has granite quarries 
and works . Anbm·n, the county seat, is also the center 
of lumbering, milling, and mining interests. 

Five hydroelectric power houses in the county, 
included in the Drum System of the Pacific Gas and 
Electric Company. have a total capacity of about 
105,000 kilowatts. \\rater from this hplroelcctric de­
velopment meets the irrigat ion and domestic require­
ments of most of the western portion of Placer County, 
from Gold Run to the base of the foothills along U. S. 
Highway 99E. The Pacific Gas and Electric Company 

and the :Nernda Irrigation District couwy and dis­
tribute water to eommmers in this area. 

There are about 916,000 land acres in Placer County 
and about 49,000 acres of ·water surface. Of the tot;l 
land area, 293,000 acres are nontaxable. Some 225,000 
aeres of the nontaxable lands are in the Tahoe National 
Forest, 43,000 acres in tbe El Dorado National Forest, 
10,800 acres in the public domain under the jurisdic­
tion of the Department of tbe In terior, and 60 acres in 
an Indian reservation. 'l'he State of California owns 
12 acres of park at Lake Tahoe. 1,320 acres of school 
lands, 57 4 acres as part of the Donner l\Iemorial, 662 
acres under Folsom Prison jurisdiction, 225 acres for 
De \\ritt Rtate Hospital , and 12,000 acres of tax-deNled 
lantls. There are about 31,000 parcels of priYat<,]_v 
owned land, one-third of which are improvefl. 

The 1950 census reports a total county population 
of 41,6-19, of which 13,376 lived in urban and 28,273 
in rural areas. The following tabulation indicates the 
rate of population increase in Placer County since 
1880: . 

rear Population Year Population 
18SO_ _____ _ __ _ H,232 1!)30 ___ --- _ -- -- _24,468 
mm ____________ 1s.237 Hl40 ___________ 28,108 
1920 --- _____ 18,584 1950 ---- _____ 41,649 
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Credit: Roseville Area Chamber of Commerce 

Roseville and Surrounding Area, Looking Northeast 
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CHAPTER II 

WATER SUPPLY 
The sources of ,rnter supply of Placer County are 

direct precipitation on owrlying lands, tributary sur­
face aml subsnrfacr inflow, and imports of water for 
irrigation and hydroelectric pmver production. The 
watPr suppl,\· of the 1·ount,\' is consideretl and evalu­
ated in this chapter nnclPr the general headings '' Prr­
cipitation." ''Runoff,'· "Tm ported and Exportrd 
,Yater,' ' '' lTmlergrouml Hydrology,'' and '' Quality 
of ,Yater." 

The following terms are used as defined in connec­
tion with the discnssion of water supply in this bul­
letin: 

Annual-This refers to the 12-month period from 
January 1st of a given year through December 31st 
of thr same .'·ear. sometimes termed the '' C'alendar 
year.'' 

Seasonal-This refers to any 12-month period other 
than the calendar year. 

l'reeipitation Season-The 12-month period from 
,Jul.'· 1st of a giwn Y!'ar through June 30th of the 
following .'·ear. 

Runoff Season-The 1~-month period from October 
1st of a given year through September 30th of the 
following year. 

Iweestigational Seaso11s-The three runoff seasons of 
1948-49, 1949-50, and 1950-51, during which most of 
the field work on the Placer County Investigation 
was performed. 

]lean Period-A period chosen to represent condi­
tions of ,rnter supply and climate over a long series 
of years. 

Base Period-A period chosen for detailed hydrologic 
anal.'·sis becausr prevailing conditions of water sup­
ply and climate were approximately equivalent to 
mean conditions, and because adequate data for 
such hydrologic anal,\·sis " ·ere available. 

J/ea11-This is usrtl in reference to arithmetical aver­
ages relating to mean periods. 

A rerage-This is used in reference to arithmetical 
averages relating to periods other than mean pe­
riods. 

In studies for the cnrrent State-wide ,Vater R e­
sources I11Yestigation it was determined that the 50 
years from 1897-98 through 1946-47 constituted the 
most satisfactory period for estimating mean seasonal 
preeipitation generally thronghout California. Simi­
larly, the 53-year period from 1894-95 through 1946-

( 23 ) 

4 7 was selected for detenniniug mran seasonal ru11off. 
In studies for Placer Count,\', conditions dnring these 
periods were considerrd representative of mean con­
ditions of water supply and climate. 

Stndies " ·ere made to select a base period for hy­
drologi1· anal.'·sis of Pla<'rr Connty tlnring which con­
ditions of water supply and climate would approxi­
mate mean conditions, and for whieh adcquatr data 
on stream flow. ground water levrls, and water devel­
opment and utilization would hr available. It was 
determined that the three-year period from 1948-49 
through 1950-51 was the most satisfactory in this 
respect. Conditions dnring this chosen base period ap­
proached conditions prevailing during the mean pe­
riod and were considered to be equivalent. For this 
reason, determined rrlationships between base period 
water snppl,\' and present and probable ultimate water 
utilization werr assnme<l to be eqnivalent to corre­
sponding relationships whi<'h might be expected under 
mean con<litions of m:1ter supply and climate. 

PREC IPITATION 
Placer County lies within the southern fringe of 

storms which periodically sweep inland from the 
:North Pacific <luring- winter months. Thr precipitation 
resulting from these storms is moderate on the average 
and inereases to the east with elevation . Direct pre­
cipitation as rain or snow provides a snbstantial por­
tion of the water supply of the area. 

Precipitation Stations and Records 
Thirty-four precipitation stations in or a1ljace11t to 

Placer Count,\' have unbroken records of 10 ~·ears ' 
duration or longer. Tn addition, there are 10 stations 
with reeorcls of less than 10 yrars. These stations are 
fairly well distribnted areally and their records "·ere 
suffieien t to provide a11 a<leriua t r representation of 
thr pattern of precipitation. l\f ost of the records of 
preeipitation at these stations han been published in 
bulletins of thr United States ,Yeather Bureau. The 
unpublished re1·ords are included in Appendix D. 
Locations of the prrcipitation stations are shown on 
Plate :~. entitled '' Lines of Equal Mean Seasonal Pre­
cipitation," "·ith map reference numbers for most 
stations corresponding to those utilized in State 
,Vater Resources Board Bulletin No. 1, " ,Vater Re­
sources of California.'' The stations and map refer­
ence n umbers arc listed in Table 2, together with 
eleYations of the stations, periods and sources of rec­
ord, and mean. maximum, and minimum seasonal pre-
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;\lap refPrPIWP 
1111111bPr 

5-ii -

5-78 

5-i9 

5-80 

5-83 __ 

5-85 

5-s; __ _ 

5-88 __ 

5-89 

5-90 _ . 

5-91 

5-92 

5-93 __ 

5-\)8 

5-99 

5-\l9_.\ 

5-100 

5-JOi 

5- 108 __ 

5- 109 _ 

ii- 109..\ _ 

5-109B 

5- 10\JC 

5-110 

5- 111 

TABLE 2 

MEAN, MAXIMUM, AND MINIMUM SEASONAL PRECIPITATION AT 
SELECTED STATIONS IN OR NEAR PLACER COUNTY 

Station 

North Bloomfield _ 

B0w1nan Dau1 _ 

Lake Spaulding __ _ _ 

Fordy<'l' Dam ___ _ 

Grass Valley __ 

Gold Run 

DPer CrePk PowPr House __ 

Towle ___ _ 

Drum ForPbay __ 

Blue Canyon ___ __ _ 

Emigrant Gap _ 

Cisco ____ _ _ 

Soda S1,rings __ _ 

Donn<'r ~nn11nit __ 

\\'heat lam! 

Colfax ___ _ 

..\ppkgate 

Iowa Hill 

Nicolaus 

)frweast le __ 

. .\uburn __ _ 

\\' crnn R anch _ 

;\ Jount Pleasa nt 

Cranston R a nch 

( ~Porgetown 

Pilot C r('f'k _ 

E!Pvation, 
in f<'l't 

3,160 

5,3-li 

5,0i5 

(l,500 

2,690 

3,222 

3,iOO 

3,iO-l 

·l,563 

5,280 

5,220 

3,800 

6,i52 

6,871 

84 

2,-!18 

2,130 

2,970 

-l7 

970 

1,23-l 

1.200 

500 

1.225 

2,210 

-l ,000 

P eriod of 
record 

1870-H!-l-l* 

1871-1955 

189-1-195,j 

189-1-1929 

1872-1955 

1899-1955* 

1907-1955 

1871-1920* 

1916-1955 

1899-1955 

1870-Hl-!5* 

1870-19!i5 

1930-]9:;:; 

1871-1951 * 

1887-1952* 

1870-1935* 

1906-1929 

1879-19:>5* 

1912-1955 

1891-19-lO* 

1871- 1955 

1933-19.35 

l\lH-1955 

19-18-1955 

1872-19:;5* 

189-1-191-l 

Sourc(' of 
rpcord 

u .s.,r.B. 

U.S.\\' .B. 

U.o.W.B. 

U.S.W.B. 

U.S.W.B. 

U.::;.W.B. 

U.o.W.B. 

P.G .&E. 

lT .o. \\'. B. 

ll .o.\\·. n. 

u.::;.,r.n. 

ll.o. \\'. B. 

U.S.\\'.B. 

ll.::; .W.B. 

Pri,·a tP 

lf .o.\\'.B. 

U.S.\Y.B. 

U.l:;.\\',B. 

U.o.W.B. 

Priva te 

Pri vatf' 

UXW.B. 

U.S.W.B. 

l\ l ea11 
sea"onal 

1, recipit.ation, 
in inches 

51.11 

66 . ,50 

65.31 

6-l.-17 

52.62 

48.65 

6-l.-l(l 

59.12 

55.56 

57.60 

52 . 52 

-17.22 

-l8.9(j 

-15 .30 

20 . 84 

-16.22 

-17 . 23 

-18.93 

18 .32 

28 .38 

33 . 12 

2\J.-10 

50 . 97 

64 .87 

1\l axi111un1 and n1inin111m 
sP:-isonal precipitation 

~('a:son Inclws 

l\lOfi-07 
1923-2-l 

Hl03-04 
1887-88 

1903-0-l 
1923-2-l 

189-l-95 
1!123-2-l 

1889-90 
1923-2-l 

19A0-51 
1907-08 

1937-38 
1923-2-l 

1913-1-l 
187o-7i 

l 9[,0-51 
1923-2-l 

19,,1-52 
1923-2-l 

190(\..07 
187-l-75 

1889-90 
187-l-75 

1951-52 
1930-31 

1879-80 
1923-2-l 

1889-90 
1887-88 

1889-VO 
1923-2-l 

1910-11 
1923-2-l 

1889-!JO 
18!J7-V8 

19-10--ll 
191 2-1 3 

1906-07 
1938-.3\) 

1906-0i 
1911-12 

1940--ll 
19-16-47 

1889-90 
1 ~138-39 

19o.3-04 
1897-98 

77 . 8-l 
21.-17 

1-12.07 
29.-lO 

102.5tl 
3-l.39 

116. 52 
3,3. 78 

89.82 
2-l.55 

82.72 
28.06 

103.89 
28.89 

8,5.86 
32.3-l 

9.5. 19 
25.96 

101. r,7 
28.0-l 

9-l.30 
17 .35 

97 .o3 
28.19 

79.4,3 
26.23 

80.10 
20. 76 

33.69 
11.07 

89.80 
20.-lO 

71.87 
18.69 

91.0-l 
29.47 

32.-lfi 
7 .07 

48.05 
16.63 

56. 73 
12.f\3 

-13.39 
21.00 

95. 27 
28.63 

95 .5-l 
37.46 
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TA BLE 2 - Continued 

MEAN, MAXIMUM, AND MINIMUM SEASONAL PRECIPITATION AT 
SELECTED STATIONS IN OR NEAR PLACER COUNTY 

:\Ia p reference 
number 

Sta tion 

5-119 ________ _ RoseYille High SchooL __ . 

5-120 _____ _ Rocklin 

5-120A _________ Lincoln ____________ _ 

5-120B __ _________ Loomis ____________ _ 

5-120C __ __ _ P enry11- __ 

,j-12L ___________ Represa 

5-122 ___ Shingle ______ _ 

5-123 _ _ _ _ _ _ _ PlacerYill<> __ _ 

.J-131 

5-13-L 

.J-0136 _ 

5-0137 _ 

5-0138 

5-0139 

5-0142 _ 

6-6 __ __ _ 

I 
_ Sacrarnento 

I 
i Folsom __ _ 

1 

Lincoln _____ _ 

!\le Kinney ___ _ 

_ 1 l\Iichigan Bluff _ 

I Ne11castlP __ __ _ 

I Wire bridge __ _ 

Truckee __ _____ _ 

6-7 _____ ________ _ Boca ___ ____________ _ 

6-8 _ __ __ - - ----

1 

Tahoe _______ _ 

* Broken record. 
U.S.W.B.-United States Weather Bureau. 
P.G.&E.-Pacific Gas and Electric Company. 

Eleva tio n, 
in feet 

160 

239 

160 

380 

(100 

305 

1,425 

1,925 

25 

252 

200 

6,225 

3 ,200 

970 

565 

6,000 

5,535 

6,230 

cipitation. Tn those instances where it was necessary 
to estimate the mean seasonal precipitation, the avail­
able records were extended to cover the 50-year mean 
period by comparison with records of nearby stations 
having records covering this period. 

Precipitation Characte ristics 
The general precipitation pattern in Placer County, 

as indicated on Plate 3, increases from ·west to east 
\Yith increasing elevation. Because of the larg-e differ­
en('es in precipitation on the area, no single station is 
r epresentative of rainfall over the county. However, 
the seasonal rainfall measured at Sacramento ,ms con­
sidered to be a suitable index of general precipitation 
over the Yalley Unit. Similarly, Auburn was eon­
sidered to be a representative index of general prc­
eipitation on the Foothill and Bear River Units . Rec-

Pedo:J '""" of 
1 ecord I record 

1926-1955 

1870-1955 

1946-1955 

19-17-1955 

1948-1955 

1893-1955* 

1849- 1955* 

187-1-1955 

1849-1955 

1871-1955 

1898-1900 

1913-1918* 

1940-1955 

1936-1939 

1897-1901 

1870-1955 

1870-1955 

1910-1955 

I 
PriYa te 

U.S.W.B. 

Private 

Private 

Private 

U.S.W.B . 

U .S.W.B. 

U .S.W.B. 

U .S.W.B. 

U .S.W . B. 

U .S.W.B. 

U .S.W.B. 

U .S.W .B. 

Private 

U .S.W.B. 

U.S.W.B. 

U .S.W.B. 

U .S.W .B. 

M ean 
seasonal 

precipitation, 
in inches 

17 .12 

23.14 

23 . 94 

30.04 

38.55 

16.37 

23. 70 

25 . 39 

19 . 88 

30.60 

l\Iaximum a nd minimum 
seasonal precipitation 

Seaso n Inches 

1951-52 25.34 
1938-39 10 78 

1906-07 38.63 
1923-24 10.42 

1906-07 43 . 12 
1923-24 11. 54 

1861-(12 79.24 
1897-98 14.60 

1889-90 78. 23 
1923-24 20.13 

1852-53 36.35 
1850-51 4. 71 

1889-90 43.31 
1876-77 10.19 

1889-90 54.84 
1887-88 9.35 

1889-90 52 .15 
1876-77 7.60 

1951-52 54.87 
1923-24 14.18 

ords of precipitation at Sacramento and Auburn are 
available since 1849-50 and 1871-72, respectively. A 
record of precipitation is available at Blue Canyon 
since 1899-1900, and was considered to be a repre­
sentative index of general precipitation 011 the ~·uneri­
can River, Yuba River, and Tahoe Units. Re('orded 
seasonal precipitation at these stations is presented in 
'l'ablc 3, and is shown for Auburn on Plate -1-, entitled 
' ' Recorded ~easonal Precipitation at Auburn.'' 

Precipitation on the Yalley and Foothill TTnits con­
sists almost entirely of rainfall. However, he11vy snow­
fall is general in the winter at elevations above about 
3,500 feet. Depths of snowfall in the Sierra N" eva<la 
are exrecdecl in f ew parts of the United State::;. Tn 
l\larch, 1907, and again in 1911, 808 inchrs of snow 
were measnred at Donner Summit. Depth of snow on 
markers at railroad station~ 011 the transcontinental 
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TABLE 3 

RECORDED SEASONAL PRECIPITATION AT SACRAMENTO, AUBURN, AND BLUE CANYON 
( In inche s) 

~ea.son 

1849-.~0 - _ 
50-51 
5 1-52 
;,2-5.3 
;,3-54 

18.H-,;;, 
55-56 
56-57 
.~7-58 
;,8-59 

18[)\1-60 _ 
60-fiL 
f\1-62 
f\2-63 
f\3-64 

18(i-l-6,j 
fi5-fi6 
fi6-67 
fi7-68 
fi8-69 

18fi9-70 
70-71 __ 
71-72 _ --
72-73 
73-74 

1874-7.5 
75-76 
76-77 . 
77-78 _ 
78-79 __ 

1879-80 __ 
80-81-
81-82 
82-83 
83-84 .. 

1884-85 __ 
85-86 __ 
86-87 
87-88 
8e-89 _ 

1889-\10 _ 
!10-!lL 
!l t -92 
92-fl3 
f!3-f)-l __ 

1894-05 _ _ 
!l5-96 __ _ 
96-H7 __ 
!J7-98 _ 
98-9fj_ _ 

1 99-1900 
00-01 
01-02 __ _ 
02-03 
03-04 _ 

Sacramento 

36.00 
4 . 71 

17 .98 
36.35 
20.06 

18.62 
13. 76 
10.46 
14 .99 
16.04 

22.06 
16 .18 
36. 10 
11 .59 

7 . 79 

22.59 
17 .9 1 
25.32 
32. 79 
16.64 

13 .57 
8.47 

23.65 
14 . 19 
22.92 

17. 70 
26.30 
9. 19 

24 .8fi 
17 . 8.5 

2fi.47 
26 .57 
16.51 
18. 11 
24 . 78 

16.58 
32.27 
13.97 
11 .56 
19.95 

33.80 
15.81 
15. 18 
23. 9,5 
lfi .35 

24. 11 
23.23 
17.32 
10.51 
15.0-1 

20 . 24 
20 . 2 1 
Ii . 27 
1fi . 62 
16.87 

Auburn 

39.98 
25.19 
34. 55 

27.73 
H . 15 
18 .86 
36.11 
34.94 

41.55 
37 .18 
33.60 
25.64 
40.96 

25.5fi 
42.32 
27.5!l 
21.68 
26. 75 

48 .68 
24. 78 
32.17 
40. 79 
35.31 

H.42 
35. 78 
39.89 
20.3G 
2!1. 77 

37 .32 
36.96 
40. 53 
3fi.30 
44 . 72 

Blue Canyon 

6 1 . 3,j 

fi .5.47 
f\5 . 41 
58.!l8 
\18.\14 

rai lroad crossing the Sierra ~cYacla indil-ated that dur­
ing the season of 1870-80 and 1889-90 the snowfall ,ms 
370 inches. On ::\larch 20. 19!'>2. a new offieial reeord of 
s11owfall was estahlished when a snow depth of 31-1 
i11ehes \\·as measm·ed at Donner Summi t. 'l'he foregoing· 
figures of snowfall a re given for snow depth at time of 
measurement. 

Season 

1!104-05 . __ 
05-06 __ _ 
06-0i __ _ 
07-08 __ 
08-09 __ 

l!l09-JO 
10-1 L _ 
11-1 2 __ _ 
12-13 __ _ 
13-14 --

1914-1 5 
15-16 __ _ 
16-17 _ 
17-18 _ 
18-1 9 _ 

l!ll9-20 _ 
20-21 _ 
21-22 
22-23 
23-24 _ 

1\124-25 
25-2fi _ 
26-27 __ 
27-28 _ 
28-29 _ 

1929-30 _ 
30-31 _ 
31-32 _ 
32-33 __ 
33-34 _ 

1934-35 ___ _ 
35-36 __ 
36-37 __ 
37-38 __ 
38-39 __ 

1939-40 _ _ _________ • _ 
40-4 L _ _ _ _ _ ____ _ 
41-42 _ _ _ --
42-43 _ _ _ _ _ _ _ _ _ _ _ __ 
43-H _____________ _ 

1944-45 __ ______ -- -- __ 
45-4fi _ -- · - _____ -- _ 
46-47 ____ --
47-48 __ -----
48-4\l _ --- --

1949-50 __ 
50-5L _ ---

1 

51-.52 __ ---
52-53 ___ ---

Average for 3-year 
base pniod, 1948-49 
through 1950-51- __ 

J\Iean ________ ----·--

1 

Average for period of 
record __ _ _ _ _ _ _ - , 

Sacramento 

21. !18 
23.!13 
24.04 
12.20 
21. 78 

12 . 18 
21 .98 
9.55 
8.03 

20.4-1 

17 .20 
18 .29 
12. 9,j 
10 .61 
li .20 

8.90 
lfi.80 
1-l.lfi 
15.69 
i .99 

17. 70 
1fi . 0.5 
Ii . 75 
11.60 
10. 39 

13.62 
8.4,3 

12.57 
8. 12 

ll .58 

21.10 
20.53 
19. 7fi 
24.83 

\1.74 

25.07 
31.83 
24.94 
19.98 
17 .58 

17.0fi 
13.91 
11.59 
1.5.H 
14.87 

14.31 
l!l. 54 
2fi.58 
JS.33 

16. 24 

16.37 

18.08 

A11h11rn 

35 .35 
46.57 
56. 73 
22.fifi 
4-1. 44 

36. 12 
39.5!l 
12.f\3 
16. 12 
29. 79 

27 .86 
2!l.\18 
29.9(1 
25. 2\1 
34 .95 

25.61 
45 . 10 
37.87 
39.40 
14. 77 

3 1. 99 
23.80 
39.05 
28.60 
23.3\1 

24 . 87 
19.68 
33.18 
20.38 
28.12 

36. 75 
41 .9\1 
38.93 
40. 74 
21. -18 

43.00 
50.35 
4\1. 13 
43.16 
27 . 13 

34 . 22 
32.10 
27 .38 
32. lfl 
2!J.fil 

30. 13 
5 1.55 
50.fi l 
34 .03 

37 . 10 

33. 12 

33. 78 

Blue Canyon 

58.32 
93.26 

100. 47 
49.05 
87 .07 

64. 11 
73.86 
41. 17 
52.5!l 
82.77 

78.89 
65.12 
55. 0!l 
40. 78 
49 .34 

36.21i 
77 . 44 
71 . JO 
54.91 
28. 04 

6 4 . 66 
4 1.06 
63 .5!l 
46.42 
33.36 

24 .87 
31.73 
53.89 
29.18 
32.87 

53.60 
57 .84 
41. 74 
63.98 
36.03 

77 . 74 
81. 75 
78.54 
73.26 
39. 41 

47. 70 
60.44 
47.49 
57.80 
H.68 

66.10 
94 .28 

101.67 
7fi .56 

68.3,l 

57 .60 

62.10 

Seasonal precipitation in Pla<"er County increases 
with eleYation from west to east, as is shown on Plate 
3. l\Iean seasonal depth of precipitation ranges from 
about 18 inches at Kieolaus. about six miles west of 
the county line, to about 65 inehes at Lake Spaulding 
where the eleYation is 5,075 feet. Short-term pre­
cipitation records, measurements of ~now depth, and 
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runoff ('(msiderations imlicate that mean seasonal 
depths of precipitation in excess of 70 inehes oc·<·1ir 
011 the higher ,rntersheds of the .Ameriean Hinr. 

Preei pi ta tion Yaries over "·ide limits from S<'ason to 
season. ranging at Auburn from about 38 per cent of 
the seasonal mean to about 171 per cent. l\Iaximum 
seasonal pre<·ipitation at Auburn oecurred in 1906-07 
"·hen 56.7:3 inches of rain "·ere recorded. In 1911-12. 
the minimum season at this station, precipitati011 was 
only 12.63 inches. Long-term trends in precipitation 
in Pla('(•r County are indicated on Plate 5, entit led 
'' .... \<·eumnlated D<>partu re From Mean Seasonal Pre­
cipitation at .... \ nburn. '' 

?\early 80 per cent of the seasonal pre<'ipitation in 
Placer County oecurs during t he fiye months from 
Kowmber through l\Iarch on the average, and the 
summers are dn·. l\f ean monthl~· distribution of pre­
cipitation as recorded at Auburn is presented in 
Table -!. 

TABLE 4 

MEAN MONTHLY DISTRIBUTION OF PRECIPITATION 
AT AUBURN 

Precipitat ion Precipitation 

.:\Ionth 
In 

In per 
cent of 

.:'llonth 
In 

In per 
cen t of 

inches seasonal 
total 

inches seasonal 
total 

July ____ __ _ _ _ _ _ _ _ 0 . 0 I 
August ._________ 0. 01 
September_ _______ 0. H 
October _________ 1.72 
November. _______ 3.-1-1 
December _ _ _ _ _ _ _ _ 5. fifi 

0 . 0 January ____ fi . 30 
0.0 February__ 5.9fi 
I . 3 l\Iarch __ ______ . 5. 07 
5.2 April__ _________ 2.8fi 

10. -1 i\Iay _ _ _ _ _ _ _ _ _ _ I. 25 
Ii.I June ________ 0.-11 

1~~~ 

19 . 0 
18.0 
15.3 
8. 7 
3.8 
I. 2 

TOTALS ___ 33 . 12 100.0 

Quantity of Precipitation 
Determination of seasonal quantity of precipitation 

in Placer Count~· was limited to the Yalley and Foot­
hill l'nits ..... \s discussed later in this chapter, the 
Yalle~· e nit "·as the only unit for which determina­
tions of safe ground water yield and overdraft were 
made, requiring an estimate of the quantity of pre­
cipitation. A determination of seasonal quantity of 
precipitation on the Foothill Unit was required for 
derivation of seasonal eonsumptiYe use in the unit, 
as presented in Chapter HI. The mean seasonal quan­
tity of precipitation on the Yalle~· and Foothill Units 
was estimated by plotting mean seasonal depth of pre­
cipitation at stations in or adjacent to Placer County 
on a map. Lines of equal mean seasonal precipitation, 
or isoh~·ets, "·ere then dra"·n, as shown on Plate 3. 
By planimetering the areas behYeen these isohyets, the 
weighted mean seasonal depths and total quantity of 
precipitation for the two units were estimated. 

The estimated Yalue of " ·eightecl mean seasonal 
depth of precipitation on the Valley Unit was found 

to agree closely with the arithnwtic average of mean 
seasonal rainfall at Rocklin, Roseville, and Sacra­
mento, while the Yalue of weighted mean seasonal 
depth of precipitation 011 the Foothill Unit was found 
to agree closely with the arithmetic average of mean 
seasonal rainfall at Anbnrn, Rocklin, and Roseville. 
The seasonal depth and quantity of precipitation for 
the two units during the investigational seasons were 
therefore determined as the arithmetic averages of the 
recorded precipitation at the above stations for the 
selected seasons. The results of these estimates for the 
investigational seasons, and base and mean periods, 
are presented in 'rable 5. 'l'he precipitation index for 
each of the investigational seasons is also shown in 
Table 5. The term "precipitation index" refers to the 
ratio of the amount of preeipitation during a given 
season to the mean seasonal amount, and is expressed 
as a percentage. 

TABLE 5 

ESTIMATED WEIGHTED SEASONAL DEPTH AND TOT AL 
QUANTITY OF PRECIPITATION ON VALLEY AND FOOT­
HILL UNITS OF PLACER COUNTY 

Valley Unit Foothill l;nit 

Precipitation Precipitation 
Season Pre- Pre- ---~---

cipi- cipi-
tation Depth, Quantity, tation Depth, Quantity, 
index in in index in in 

inches acre-feet inches acre-feet 

1948--19 ---- 87 16 . 4 1-19,fiOO 87 21.4 251,700 

1949-50 __ _______ 8,5 113.l 1-16,900 87 21.3 250,500 

1950-51_ _______ -- _ 113 21 .-1 Hl5,200 130 31. 9 3i3,300 

Average for 3-ycar 
base period. 
1948--19 through 
Hl.'i0-51_ ____ __ __ 95 18.0 lfi-1.:.'00 102 2-1.9 293,600 

-i\Iean ___ _________ JOO 18 . 9 172,-100 JOO 2-1.5 28i,900 

RUNOFF 
Runoff from the highly productive watersheds of 

the Sierra NeYada constitutes the most important 
source of water supply available to Placer County. 
Portions of the watersheds of the American, Yuba, 
and Bear Rivers, together with those of numerous 
minor streams, and a part of the Lahontan Basin east 
of the crest of the Sierra Nevada, arc included within 
Plaeer County. A substantial portion of these water 
resources is largely unregulated and undeveloped, and 
is a potential source of ,rater to meet fnrther require­
ments not only in Placer Count~· but in ,rater-defi­
cient areas in other parts of California. 

Stream Gag in g Stations and Records 
..A vailahlc records of rnnoff of the principal streams 

of Placer County were sufficient in number, length, 
and reliability for pnrposcs of required hydrographic 
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l\lap reference 
number 

J>L.\ C' I~R COlT.N'I'Y INVESTIGATION 

TABLE 6 

STREAM GAGING STATIONS IN AND ADJACENT TO PLACER COUNTY 

Stream Station 

-

r ~rain~:c 
area, 1n 
square 

---1~-- - - -- - ----- l--------
1 

miles 

!i-243A _______ I Vai~~na~~e!i~~~~~ -~~~~s- -- - - - - - -- - - - - -- - - -- - - -I 
5-243B* _______ Diversion to Gold Hill from South Canal_ _____ _ 

at U.S. Highway 99E------------------------- I 

at Wise Power House __________________________ l 

5-243C* __ ____ _ 

5-243D* _____ _ 

5-243E _____ __ _ 

5-243 F _______ _ 

,5-243G _______ _ 

5-2431-I* - - ____ _ 

5-2G3* ______ _ _ 

5-2GL _______ _ 

5-2G.5 ________ _ 

5-2fi5A 

5-2GtL _ 

5-267 ________ _ 

5-2G8 __ _____ _ 

5-2G9 _____ ___ _ 

5-270 __ ----- _ 

5-271_ _____ _ 

5-278 ___ -- __ --

5-279 _ - - - - - - __ 

5-280 ________ _ 

5-281_ ______ _ 

5-28L\ ____ _ 

5-282 __ _ 

5-283* _____ _ 

5-284 ___ _ 

5-309 _ _ _ _ _ _ _ _ 

5-233B ___ _ 

5-235 _____ _ 

5-23fi __ ---

5-237 _ 

5-238_ 

5-23!!* _ 

5-240* ____ _ 

Diversion to Gold Hill_ ______________________ at Tunnel 11---------------- -----------------

Aubum Ravine Canal_ _______________________ at head----------- ---------------------------

Aubum Ravine ___ ____ ______________________ at U.S. Highway 99E ________________________ _ 

Pleasant Grove Creek_ _______________________ at Lincoln Road ______ ________________________ _ 

Linda Creek_ ___ ______ ------________________ at Roseville ______ ------------------ __ --------_ 

Reclamation District 1001 Channel_ ___________ at Pacific Avenue _____________________________ _ 

American River Unit 
Lake Valley Canal_ _____ _ at intake_---- - __ -------- ____________________ _ 

North Fork of American River_ _________ ______ near Colfax ____________________ ______________ _ 

North Fork of American River __________ ______ at North Fork Dam __________________________ _ 

l\liddle Fork of American River _______________ at French Meadows ___________________________ _ 

Rubicon River______ __________________ ______ at Rubicon Springs_ -- ________________________ _ 

Little Rubicon River_ ________________________ near Rubicon Springs _________________________ _ 

Gerle Creek___ _ _ _ _ _ _ _ __ _ _ _ _ ___ _ _ _ _ _ _ _ _ _ _ __ near Rubicon Springs _---- ____________________ _ 

Little South Fork Ditch ______________________ at Sawmill ____________ ______ ------------------

Little South Fork of Rubicon River_ _____ at Sawrnill ___________ _______________________ _ 

Little South Fork of Rubicon River_ _____ below Gerle Creek ____________________________ _ 

Little South Fork of Rubicon River_ _____ at mouth ____________________________________ _ 

Rubicon River __ ______ _______ ___ ____ _ near Quintette _______________________________ _ 
Ru bi con Hi ver __ ________ _____ ______ ___ _ near Georgetown ______ _______________________ _ 

Pilot Cr<'ek _____________ ___ -------- _ ___ __ ___ near Quintette ___ ____ -- _________ ------- ______ _ 

Pilot Creek Ditch ___________________________ near Quintette _________ ______________________ _ 
Georgetown Ditch___________________________ near Georgetown _---- ___ ------------------ ___ _ 

Georgetown Ditch __ _________________________ above Pilot Creek ____________________________ _ 

l\liddle Fork of American River _______________ near Auburn _________________________________ _ 

South Canal_ ______ -------------____________ near Newcastle _____________ -------- --- --------

North Fork of American River_ _______________ at Rattlesnake Bridge _________________________ _ 

American River __ __ _ 

Bear River t·nit 
Dry Creek __ 

Bear RivPr __ _ 

Bear River __ 

Bear River __ _ 

Bear River _ 

Boardman Canal _ 

Lake Valley Canal_ __ 

a t Fair Oaks ________________ --------- __ -------

near Wheatland ______________________________ _ 

near Colfax __________________________________ _ 

. ______________ near Auburn _________________________________ _ 

at Va n Trent _____ ------------ _________ -------

near Wheatland __ --------------------------- -

near intake __________________________________ _ 

n<'ar Emigrant Gap _________ -------------------

84 

32 

13 

85 

222 

308 

343 

198 
198 

15 

619 

999 

1,921 

140 

295 

Period of 
record 

1947-55 

1939-55 

1939-55 

1939-5,5 

1947-55 

1950 

1948-.55 

1949-55 

1930-37 

1911-41 

1941-55 

1951-55 

1910-14 

1911 

1910-14 

l!H0-13 

l\Jl0-14 

l\J!0-1-1 

l\J09-1 l 

1909-1-1 
1943-55 

1910-14 
194G-5,5 

1910-14 
1947-55 

1947-55 

1911-55 

1930-55 

1930-37 
1938-55 

1904-55 

194G-55 

191 2-17 
1949-55 

1922, 25 
28, 29, 33 
1940-5.5 

1904-28 

1928-55 

1930-55 

1930-55 

Source of 
record 

DWR 

NID 

NID 

NID 

D WR 

D W R 

D W R 

D W R 

PG&E 

USGS 

USGS 

USGS 

USGS 

FSGS 

USGS 

D3GS 

lJSGS 

USGS 

l'SGS 

USGS 
USGS 

USGS 

USGS 
USGS 

USGS 

l·sas 

PG&E 

USGS 

USGS 

USGS 

USGS 

USGS 

USGS 

USGS 

PG&E 

PG&E 



PCWA-025

W.ATER SlTPLY 

TABLE 6- Continued 

STREAM GAGING STATIONS IN AND ADJACENT TO PLACER COUNTY 

)lap reference i 

number Strea1n 

Bear River Uni t --Continued 

Station 

Drainagr 
area, in 
square 
milPs 

Period of 
record 

Source of 
rl'cord 

5-2-1 L _ _ _ _ _ Drum Canal (Towle Canal) __ __ _ below Drum Forebay (a t head) _ _ _ 1930-55 PG& B 

5-2-12 _ _ __ _ _ _ _ _ Bear River Canal. ______ _ _ near Colfax ________________ ___ _ HH2-5J uses, PG&E 

5-2-12.\*_ ______ Bear River Canal_ ____ _ near Halsey Fore bay ________ _ Hl38-55 PG&E 

5-2-13*- -- ----- Gold Hill CanaL below Combie Dam _____ _ 1930-55 ;-,;rn 
I 

Yuba River Unit 
5-209 ____ ____ _ Canyon Creek ___ _ __ above Jackson Creek ___ __ _ 192()..30 uses 
5-210 ___ _ _ Jackson Creek ___ _ a t mouth _______ ___ _ G 192fi-30 USGS 

5-211_ _ -- - :\l ilton-Bowman Tunnel_ _ at outlet_ ____ ______ _ 1928-30 USG:-
1931-55 

5-212 __ _ Bowman-Spaulding Canal _ _ __ at intake ____________ _ 192i -55 u::,;c::; 

5-213 ___ _ _ Canyon Creek ____ --------- below Bowman Lake_ 32 19:.?i-55 uses 
5-21-1 __ -- _ South Fork of Yuba River ____ _ near Cisco ___ ______ _ 50 19-12-55 USGS, l'SBR 

5-21.5* ___ _ Drum Canal_ ______ ______ ___________________ near Lake Spaulding_ 1930-5.5 PG&E 

5-216* __ _ Spaulding Spillway __________________________ a t Lake Spaulding __ ____ _ 1941-55 PG&E 

5-21 i * __ 

5-219*- -- _ 

South Yuba Canal_ ________________________ ._ at Lake Spaulding ___ _ 1930-55 PG&E 

South Fork of Yuba River_ ___ ------------____ at Langs Crossing ___ _ l\!33-55 PG&E 

Tahoe Unit 
G-2L __ _ Truckee River _____ ------------------------- a t Tahoe _________ __ _ 5 19 

5-18 

1900-43 uses 

G-25_ --- ------ Truckee Rh·er __ near Truckee _________ _ 19H-55 l'SGS 

DWR- Division of Water Resources. 
Nl D--Nevada Irrigation District. 
PG&E-Pacific Gas and Electric Company. 
n,GS-United States fleological Survey. 
l'SBR- United States Bureau of Reclamation. 
* Records of rnnolf in Placer County not previously published. 

studies. ,Yith respect to certain of the smaller streams, 
howeYer, records of runoff were nonexistent or con­
fined principally to measurements made during the 
inYestigational seasons. By eomparison with records 
of nearby stations, estimates were made of runoff of 
these smaller streams. 

Table 6 lists those strPam gaging stations pertinent 
to the hydrography of Placer County, together with 
their map r eference numbers, drainage areas above 
stations where significant, and periods and sources of 
records. These stations are also shown on Plat<' 3. The 
map referenee numbers for most stations list ed corre­
spond to those used in State ,Yater Resonreps Board 
Bulletin X o. 1, " ,Yater Resources of California. '' 
:\'pw map n ~fprenee numbers were assigned to stations 
installed, opNated, a nd maintained as a part of the 
Plaeer Count~' Tm'Pstigation. l\Iost of the records 
listed in Table 6 have been published by the United 
States Geologieal Surwy in its ,Yater-Supply Papers, 
or by the Division of Water Resources in its Reports 
of Saeramento-San Joaquin "\Yater Supervision, or in 
Bulletin No. 6 of the State ,Vater Resources Board, 
"Sutter-Yuba Counties Investigation." Runoff rec-

ords not published elsewhere are included m Ap­
pendix E of this bulletin. 

Runoff Cha racteristics 
An excPllent continous record of flow of tlw Ameri­

can River at Fair Oaks is available for the period 
sinee November, 190-1, when a stream gaging station 
was established at Fair Oaks by the United States 
Geological Survey. Although this record does not pro­
vide an exact measure of runoff from watersheds in 
Placer County, it is the most important record of the 
American River system, and does reflect character­
isti<·s of tributary mountain runoff in PlaL·cr Count~'. 

Flow of the American River to the valley floor is 
impaired by operation of upstream reservoirs and by 
operation of hydroelectric powPr plants. A11 estimate 
of tlw natural runoff of the .Anwriran Ti iwr at F'air 
Oaks, as it would be if unalterPd by upstream diver­
sion, storage, import, export, or change in upstream 
consumptive use of watPr caused by tlevelopment, is 
included in State ,Yater Resources Boar d Bulletin 
No. 1, " ,Vat Pr Resonrecs of California." This esti­
ll11-1tc>. extcudPd to inclnclP th<' season of ]!)01-52, to-
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get her with r ecordrd seasonal runoff of the American 
Ri.ver at Fair Oaks, is presented in Table 7. The esti­
mate of natnral flow is also shown graphically on 
P la te 6, entitled '' Estimated Seasonal Natural Runoff 
of Arneril'an Hfrer at !<'air Oaks." 

TABLE 7 

RECORDED AND ESTIMATED NATURAL SEASONAL 
RUNOFF OF AMERICAN RIVER AT FAIR OAKS 

( In acre-feet) 

Recorded E stima tPrl l I RPconled 
Es timated 

~~n:-;on 
runoff 

natu ra l ,I ~eason 
ru noff 

na tura l 
runoff rnnoff 

-~--~ 

I8!H-!l5 5,182 ,000 1925-26 __ l ,3i0,000 1,386,000 
H.i-Hfi 3,564,000 26-27 3,G30,000 3, 652,000 
~Hi-H7 3,064.000 27-28 2,530,000 2,32 1,000 
97-98 938,000 28-29 1, 160, 000 1,147 000 
9S-99 l,S54,00J 29-30 _ 1, ,580,000 1,6.52,000 

18\19-1900 3,297.000 Hl30-31 655,000 7rn.ooo 
00-0] ___ 3,396,000 3 1-32 2,.570, 000 2.593.000 
01-02 _ 2,592,000 32-33 1.330,000 1.270 000 
02-03 2,.515.000 33-34 _ 1.1 30,000 l, 124,000 
03-04 3.390.000 34-35 2,572,000 2,,581.000 

H/04-0.5 * 1,960,000 2, 174,000 
I 

1935-36 _ :3, 4 15,000 3,393,000 
05-0fi _ 4, 7112,000 4,838,000 3fl-37 __ 2,4 01,000 2,328,000 
011-07 .5 ,710,000 ,5, 7811 ,000 37 38 4,552,000 4,507.000 
07-08 1,4:,0,000 1,526,000 38-3!l 1,086,000 1.orn.000 
OS-09 4,54 0,000 4,624,000 39-40 _ 3 ,442,000 3,403, 000 

1\109-10 3,.540,000 3 ,6 14,000 , 1940--41 _ 3 ,213,000 3, 142, 000 
10- 1 L _ 6,480,000 .5 ,.5.54,000 , 41 -42 3,991,000 3,914,000 
11-12 _ 1,260,000 1,338,000 , 42-43 3,93 1,000 3 ,875, 000 
12-13 __ 1,430,000 1,513.000 I 43-44 _ 1,537,000 1,462,000 
13- 14 _ 3,950,000 4,04 5,000 i; 44 -45 _ 2,564,000 2,5 14,000 

1\114-15 __ I 3.0li0.000 3, 154.000 194.5-46 2,858,000 2,866 ,000 
15- ] 6 _ 3,850,000 2,!!40,000 ,! 46-47 1,41 9,000 1.4 17,000 
Jfi- 17 - I 2,830,000 2, !1 23 .000 ' 47-48 2,262,000 2,239,000 
17-18 -1 1,420,000 1. .503,000 48-4\l 1.906,000 1,857,000 
18-- 19 _ 2 ,J.50,000 2, 22!! ,000 :, 49- .50 __ 2,705,000 2,6114,000 

1919-20 1 1,390,000 1,467 .000 ,50--5 ] _ 4,667,000 4 ,63 1,000 
20--2 L 3 ,220,000 3,204.000 5 1-52 5,028,000 4,974,000 
21- 22 _ _ 3 ,3.50,000 3 ,279.000 : , 
22-23 _ _ 2, 7,50,000 2 ,7 5 1,000 : :\ l ea n ~ea-
23-24 _ -1 .530 ,000 543,000 II sonal natu-
24-2.5 __ 2,7GO,OOO 2,717 ,000 ral ru noff 2,774.000 

* Partial record. 

Estimates of natural flow of the North Fork of the 
Ameriean Rive1· near Colfa x and of the American 
River at Fai.r Oaks indicate that average seasonal 
r u noff during the three-~-ear base period approxi­
mated the seasonal mean du ring the 53-year period. 
The estimates of natn ra l flow for each season of the 
three-F•ar base period and for 1951-52 a re presented 
i. n Table 8, together with runoff indices for natural 
flow at both stations. The term "runoff index " refers 
to the ratio of the amount of runoff during a given 
season to the mean seasonal amou nt , and is expressed 
as a per('entage. 

Discharge of streams uf the Ameriean River s;rstem 
var ies between wide limits from season to season, am] 
within the season. This is indieatecl b;r flow of the 
~\meri<·an Hiver at Fair Oaks, where the maximum 
reeorded seasonal runoff oecurred in 1910-11 , arn1 
amonnted to more than 6,180.000 acre-feet . 'l'he rnini-

TABL E 8 

ESTIMATED SEASONAL NATURAL FLOW OF NORTH FORK 
OF AMERICAN RIVER NEAR COLFAX AND OF AMERI­
CAN RIVER AT FAIR OAKS, 1948-49 THROUGH 1951-52 

1948-49 __ 
1949-50 
1950-!il_ 
1951-52 

~easo n 

.\ Yerage for 3-year ha ~e 
period, 1948-49 through 
1950-- .5 1 

:\l ean __ 

(In acre-feet) 

Nort h 
Fork of 

Runoff Arnerica n 
index Rin•r 

nea r 
<'olfax 

67 3\13 ,000 
97 .368.000 

16G \!72.000 
190 uon.ooo 

110 1344,000 
100 581,000 

.\ rneri can 
Runoff Ri ver a t 
inrie:-; Fair 

Oaks 

(i8 1,8,57,000 
96 2,664 ,000 

](ii 4,63 1,000 
17H 4,974,000 

110 3,0.51.000 
100 2,774,000 

mum seasonal runoff recorded at this station oecurred 
in 19:23-:2-1- , and was about 530,000 acre-fert . ::\ f aximum 
reeordecl instanta1wous cfo;eharge was 169,000 second­
feet 011 Xovember :21, 1950, and the minimum dis­
charge was abont :j.6 sel'oncl-feet on ~\ngust 16. 1~)24. 
Est imate<l average monthly distribut ion of seasonal 
runoff of the ..c\merican Rive r at F a ir Oaks for the 
period of record is presentecl in Table 9. Long-term 
tn°11ds in runoff of this stream are intlicat ed on Plate 
7, entitled · ' ~\ eeumulated Departure From ::\Iea11 
Seasonal Natural Runoff of Ameri<·an Hiw r at Fair 
Oaks. '' 

TABLE 9 

ESTIMATED AVERAGE MONTHLY DISTRIBUTION OF AVER­
AGE SEASONAL RUNOFF OF AMERICAN RIVER AT FAIR 
OAKS, 1904-05 THROUGH 1951-52 

M onth 
Runoff , Per cent of 

in a cre-feet seasonal total 

OctolH'r_ 20.000 0.9 
Novem ber __ fi0.000 2.2 
December_ 130.000 4 .9 
.J anuary ___ 270.000 9. 9 
February ___ 330.000 12.5 
i\l a rch ___ 420,000 13. 6 
April _ 490,000 18 . 1 
i\l ay ____ - ;';40,000 20.0 
.June_ -- 3 10,000 11. i 
.July 80,000 3 .0 
August 20,000 0. 7 
Sep!Pm ber _ 10.000 0 .5 

~-~---
TOTALS 2,G80,000 100 .0 

Quantity of Runoff 

A n1ila ble r e('orcls of stream flow, including those 
obtained from measurements made in co1111ectio11 with 
the investigation. wPre sufficient to permit estimates of 
the amount of runoff of various streams in aml adja­
ernt to Plae<'r Connt.v. 'l'he mean seasonal quantity of 
runoff was determined for the more important stations 
in the \ ' alle~·. FootbilL American River. Bear River. 
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Yuba Hiver, and Tahoe Pnits. Por purposes of re­
quil'<'ll h~·clrolugic analysis, it was neepssary to make 
detailed study of measured or Pstimated runoff of the 
various streams and canals in the Yalley and Foothill 
l"nits lluring the investigational seasons. 

ln gpneral, mean sPas011ctl natural nmoff of strea ms 
iu and allja<·ent to Placer l'onnty was estimatt:>d from 
available rel'Ol'lls, from coITPlatiun with runoff of 
nearb~· streams having l'Cl'Ordi,; over long perioch;, and 
from l'Orrelation with prel'ipitation incli!'es. Ei-;timates 
of seasonal natural runoff of thP Bea I' , ... 'unerica n, and 
Trul'kee Riwrs wPre taken from Btate \Yater Re­
sources Board BnllPtin No. 1. 1'fpan seasonal natural 
runoff of the Bear Hiver Bear \Yheat land and of the 
~'uneril'an River at I;-,air Oaks was computed by 
extemling their periods of record bal'k ovpr the 
remain ing seasons of tlw 53-~·ear mPan period by cor­
relation with precipitation indil'es of alljaeent stations. 
::Hea n seasonal natural r unoff of thP Bouth l1'ork of 
the Yuba Hiwr 1war Cisl'O was obtai1wd b~r eo1Tela­
tion with tllP rmwff of the South J;-,ork of th e Yuba 
Riwr at Langs Crossing· and the Yuba Hiwr at 
~martville. Estimates of sPasonal naturnl runoff of 
the Xorth J;-,ork of tlw ..1.\meriea11 Hiver near Colfax. 
and of tllP :\fiddle Fork of tbP ..1.\merican Hin'r near 
~\uburn were obtained b~· correlation with seasonal 
natural runoff of the Anwril'an Hiver at };'air Oaks. 
}lean seasonal natural n11wff of the Truekee Riwr at 
Tahoe was obtained b~· correlation with runoff of th<· 
Tuolumne River nPar La Grang-P. 1Iean seasonal na­
tural runoff of Coon Creek and of .... \uburn Havi1w was 
estimated by correlation with the Bear Riwr at 
\Yheatland. The results of the above estimat<'S of mean 
seasonal natural runoff are presented in 'rable 10. 

TA BLE 10 

ESTIMATED MEAN SEASONAL NATURAL RUNOFF OF 
STREAMS IN AND ADJACENT TO PLACER COUNTY 

U nit and s tream 

Valley and Foothill Units 
Coon f'reek a t U. S. H ighway \i9E 
.-\ubu rn R a,·i ne at U.S. Highway U9E _. 

Ameriean River Unit 
North Fork of American River near Colfax 
..\Iiddle Fork of America n River near Auburn 
.-\meriean River at Fair Oaks _ _ __________ _ 

Bear River Unit 
Bear River a t Wheatland _ 

Yuba River Unit 
South Fork of Yuba River near Cisco 

Tahoe l"nit 
Truckee River at T a hoe ______ _ 

Drainage Runoff, 
area , in in 

I square miles acre-fee t 
----------

84 50 .400 
32 36,300 

308 584,000 
6Hl 1, 178,000 

l,fl21 2,774.000 

29.3 356.000 

.50 135,000 

5 l\l 173.000 

lnflow to the Foothill l"nit was takPn as the sum 
of flow of the BPar Hiwr Canal of the Paeific Oas 
arnl Eleetric Compau~-, mPasurell at Halse~· Forebay, 

:n 

arnl of the Ookl llill Canal of t he Nevada lnigation 
District , measured below Combie Dam. Outflow from 
the Foothill Vni t was taken as the :-;um of tiows of 
the Bonth Canal of the Pacific Gas and El<'ctril' Com­
pany measured above :-; pill to the "\meril'an River, 
Coon CrPek at TT. S. Highway !l!lE, .Auburn Havine at 
U. S. Highway 9~) E, a ml Lilllht Creek at Hosevill e. 
'l'he flow of wat er in the Boardman Canal entering the 
nnit, arnl the tiow of water in tht:> Bhirland Diteh lPav­
ing the unit, w<'re omitted, since the flow in eal'h is 
about e<grnl. 

lntiow to the Yalley Unit was taken as the sum of 
the flows of Coon Creek at TT. S. Highway D!l E and 
..1.\nbmn Havi1w at U. S. Iliglma~· D!>E. Outflow from 
the \Talley enit was taken as the snm of the flows of 
Hedamation Distriet 1001 Channel at Pal'ifil' "henne. 
YankPe Slough at RnttPr l'<>Unty line , and Pl<'asant 
( lrow Creek at Fifield Hoacl, and the runoff from the 

TABLE 11 

MEASURED AND ESTIMATED SEASONAL SURFACE IN­
FLOW TO AND OUTFLOW FROM FOOTHILL AND 
VALLEY UNITS, 1948-49 THROUGH 1950-51 

( In acre-feet) 

~Olll"C'e 

FOOT HILL UN IT 
Inflow 

Bear Rin•r Canal at Halsey 
Fore bay ________ _ 

Gold Hill Canal below Cumbie 
Dam __________________ _ 

TOTALS _____ _ 

Outflow 
South Canal above s pill _ 
Coon Creek at U. S. H ighway 

99E __ ----- ------
Auburn Ravine at ll . S . lligh-

way 99E ____ . _ 
Linda Creek at Rosevill e ___ 

TOTA LS _ .. _. ___ 

\'ALLEY ITNIT 
Inflow 

Coon Creek at u. t,. Highway 
99E _ 

Auburn R a,·i ne at U . S. H igh-
way 99E ______ 

TOTALS _ 

Outflow 
R eelama t ion Di s trict 1001 

Channel a t Paeifie A venue ___ 
Yankee Slough at Sutter eounty 

line _ 
Pleasant Gro,·e Crel'k at Fi-

fie ld R oad ____ 
Linda Creek_ _. 

TOTAL8 

* Estimat rd. 
** Partially estimated. 

Season 
. .\\"erage 

fur 
3-year 
base 

period. 
1948-49 

1 
1948-49 1949-50 1950-., I through 

H/50-51 

251,700 227.200 I 235.200 238.000 

2f,.i00 I 30,700 24.000 26,800 

2ii .400 257,900 259 .200 264,800 
I 

13!1.100 13.5, 100 124.iOO 133,000 

36,300 39,500 90,400 55,400 

47,400 34.600 67,600 49.900 
**30.000 34.\JOO 65,500 43,500 

252,800 244.100 348,200 281,800 

313,300 39,500 \J0 ,400 55,400 

47,400 34,1300 6i ,600 49.\JOO 
----------------

83.700 74,100 158.000 105.300 

*134,800 **53.300 ltl5,1300 94,<lOO 

*2, 200 *1.000 *7.300 *3 ,500 

*3 .400 * I.(\00 *11 ,400 *.i .300 
*1.800 *800 *6,000 *2,900 

·----
72.200 .513.700 IU0.300 106,.;oo 
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portion of Linda Creek drainage area c011tainN1 within 
the Valley Unit. 

l\Ieasured and estimated seasonal surface inflow to 
and outflow from the Foothill and Valley Units during 
the invcstigational seasons and base perioc1 are pre­
spnted in 'l'able 11. 

IMPORTED AND EXPORTED WATER 

\Yater is imported to Plaeer County through the 
Bowman-Spaulding System of the Nevada Irrigation 
District and the Pacific Gas and Electric Company, 
for irrigation of lands in the Valley and Foothill 
Units and for power development. The Drum Canal, 
owned by the Pacific Gas and Electric Company, eon­
veys water from Lake Spaulding to the Drum Power 
House forebay, where limited amounts of water are 
opcasionally spilled in to Canyon Creek, and thence to 
the Boardman Canal which conveys irrigation water 
to areas of use. ·water imported through the Drum 
Canal in 1948-49, 1949-50, and 1950-51 amounted to 
about 285,100 acre-feet, 276,800 acre-feet, and 348,800 
acre-feet, respectively. From the Drum Power House 
afterbay water is eonveyed through a pressure tunnel 
to the Dutch Flat Power House. \Vater returned to 
the Bear River from the Dutch Flat Power House is 
diverted to Placer County at the Bear River Canal 
intake near Colfax. 

\Yater was fonnPrly exported from PlaN'r County 
through the North Fork Ditch of the North Fork 
Diteh Company, for domestic am1 irrigation USP in 
Sacranwnto Count~'. This water was divertN1 from the 
North Fork of the AmeriPan River and deliverN1 to 
arN1s of use in Sacramento County through a ditch 
and steel pipe line. However, sinPe the completion of 
Folsom Dam and ResPrYoir, the diversion is mad<' 
at the dam. Although aePurate data are not avail­
ablP, it is estimat<'d that from 25,000 to 30,000 aPr<'­
feet of watPr 1wr season arP Pxported through the 
1\'orth Fork Diteh at the prPsPnt time. 

UNDERGROUND HYDROLOGY 

Detailed studies of underground hydrology in 
Plaeer County werP limited to the Valley Unit, which 
overlies a portion of the Sacramento Valley ground 
water basin. Preliminary examination and study re­
vealed that the relatively small yield of ground water 
obtainable from grounc1 wat er basins in the other 
units of the (•ounty was ge11Prall~· limite(1 to that re­
quired for domestic use and, furthermore, would bP 
of little importance in meeting probable ultimat e 
water requirements of those units. For these reasons 
the ensuing lliscussion of underground hydrology has 
been limited to tlw Valley Unit. 

Ground water pumpPd from storage in the basin 
undPrlying the Valley Unit presently serves nearly 
two-thirds of the larnls irrigated in the unit. Pereola-

tion of str eam flow and of the unconsumed portion of 
applic(1 irrigation water is the most important souree 
of ground water replenishment. However, it is prob­
able that llirePt rainfall penetration and subsurfaee 
inflow constitute minor sources of ground water re­
plenishment. 

The term '' free grournl water,'' as used in this 
bulletin, generally r efers to a body of ground ·water 
not overlain by impervious materials, and moving 
under control of the water table slope. '' Confined 
ground water " refers to a body of ground water over­
lain by material suffiPiently im1wrvious to sever free 
hydraulic conn<'ction with overlying water, and mov­
ing under pressure caused b:v th<' clifference in head 
between intake and disPharge areas of the confined 
water body. In areas of frep gronnd water the ground 
water basin provides regulatory storage to smooth out 
flnPtuations in available water supplies, and changes 
in gronml water storage are im1iPated by changes in 
ground water fovels. 

Data and information colledecl during the Placer 
County Investigation incliPate that free ground water 
exist:;; in present zones of pumping in the Valley 
Unit. Ilowewr, a rPlatiwly unbroken ancl extensive 
layer of hardpan appears to limit percolation of 
stream flow or of the unconsnmed portion of applied 
water to the water table in portions of the unit. Study 
of r ecent fluctuations of the water table in the Valley 
Unit, under var_ying conditions of draft and replen­
ishment, 1wrmitted a determination of ehanges in 
ground water storage in the nnderlying basin, and its 
safe yield of water nuder stated conditions. 

Ground Water Geology 
G1,ologie fpatures of a portion of the Yalley Unit of 

Plac•pr County were investigatPd by the Ground \Vater 
Branch of the Fnitecl States Geological Survey as part 
of an i1westigation of the Sacramento Valley Pon­
(hwted in cooperation with thP Division of \Yater 
Resonrl'<'S. ThP results of this investigation have been 
puhlishe<l in part as a report entitled "Ground-\Yater 
Storag<' Capacity of the SaPranwnto Valley, Cali­
fornia. " whieh is induded as an appPn<1ix to " \Yater 
ResourePs of Cali fornia," Bull etin No. 1 of the 
State \Yater ResourPPS Board. The results of acldi­
tional cooperative geologi<' investigation by the United 
States Geological SurvPy, coyering portions of Placer 
County. are pontainN1 in an appendix to thP '' Sutter­
Yuba Counties InvPstigation,'' Bulletin No. 6 of the 
State \\ratPr HN,ources Boarcl. rl'he foregoing investi­
gatiom;, snpplPmentecl h~' additional geolog'ic i1wes­
tigation by the D ivision of \VatPr Resourees, were 
ntilizec1 in preparntion of the geologic rPport indmled 
as Appen<1ix B of this lrnllPtin .. Appern1ix B eomprises 
a report of the geologie fpaturPs of Pla<·Pr County, ancl 
an estimat<' of g'ronrnl watPr storage Papaeity of the 
grouncl water basin umlPrl)' ing tlw \rallPy Pnit "·ithjn 
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ginn pumping lifts .. An abstract of the g-eologic re­
port fo1lows : 

!'lacer ('ountv lirs in t h!' ~i pn·a l'\1•\·a da and Or!'at Yalley 
gPomorphie pro,:inces of California . ' l'h !' ~ierra l'\ryada , which 
eonsist;; of a huge tilted fault block, con• rs most of t lH' eounty 
nml looms a ho Ye the tint allu Yin t!'d low-lying bottom of the ~ac­
ram!'nto Ya Hey \\"hich Ji p:-; to the wrst. Thi:-- portion of t he GrPa t 
Yallev ha;; hP~ll suh1liYided into <lisspetr<l nllndal u1il:111d><, low 
alluvial plnius and fa n s, and flood plains. 

'l'hP geologic for mations of Pla eer County range from Paleo­
zoic to HPeent in age. 'l'he nonwater-hearing group includei­
granitic rocks and gr!'e1rntones. as w ell as metamorphies of tlw 
Calavi>ras group, ~ailor Canyon formation, and jfariposa for­
mation. Th r water-bearing group inehHlP,- all formations of 
Tertiary or Qnat!'rnary age uc,·urring in tlw county , although 
onl\" in thr ~anamento Yallev do th!';;(' material s sene as 
gro~md watPr aqnifn·s. The m:{terinb; eomprising these forma ­
tioni- consist of volcanics of wi1lPly Yarying t.nws, and co n­
tinentnl and marine ,sr<lim!'nts. 'rhe s<•<limentnry fnrmation,s 
which arP w:ttPr -lH•aring iu cludP ' l'Prtiary strPa m grm·pJ of ti)(> 
Sierra ~ en1da, mix Pd sed inwnts of the 1leltaic Ione formation, 
"old alludum" mHl ""intermed iate allu\"ium' ' of the Sacramento 
Yalle~·, and rP<·ent actin' str!'am channel dPposit s. 

Specific Yield and Ground Wate r 
Storage Capacity in Valley Unit 

The term '' specifie yield,'' when use<1 in eonnection 
with ground water, refers to the ratio of the Yolume 
of ,rnter a satnrated soil will ~·ield by graYitr to its 
own yolume, and is commonl~' expresse<1 as a per­
centage. Ground water storage <·apaeit r is estimated 
as the product of the specific rield a l](l the volume of 
material in the depth inte1Tab corn,ider ed. 

In the inYestigation of the gTound water basin 
underl~·ing the Va1ley Unit. the speeifi<· ~· iel<1 of dif­
ferent depth zones was estimated afte r :-;t udy of some 
50 well logs. The estimat es were based on preYiousl>· 
determined charaeteristies of ,·arious types of material 
classified in the well logs. Ground water storage ca­
pacity of the Valle~· Fnit was estimate<l for depth 
intenals from 20 to 50 feet. 50 to 100 feet, 100 to 200 
feet, and for the entire interval from 20 to 200 feet 
helm,· ground surface. Storage eapacity of the ground 
water ba:-;in underlying the Valley Un it , and the 
weight ed aYerage specific yield , are :-;l10wn in Table 12. 

TABLE 12 

ESTIMATED SPECIFIC YIELD AND GROUND WATER STOR­
AGE CAPACITY IN VALLEY UNIT OF PLACER COUNTY 

-

I 
Depth interval, " 'eigh ted average Ground water 

in feet from specific yielcl , stora11:e capacity, 
ground 8Urface in per cent in acre-feet 

20 to 50 _ 5.1 168,000 

50 to 100 4.9 270,000 

100 to 200 _ 5.3 584,000 

20 to 200 .. 5.2 1,022,000 

Ground Wate r Levels in Valle y Unit 
The first study of ground "·ater conditions in J>laeer 

Count~· was made by Kirk Bryan in 191:1, and 
reported in United States Geologieal Surn'>. \\'ater -

2-8 1627 

Suppl~· Paper No. -195. No indi<·ation:-; of a depression 
eonc were foull(l to ex ist in thP ground water table at 
that time. The slope of tlw gro1tl](l water table was 
uniformly weshrnrd from the higlter lall(ls lol·ate<l 
a long the edge of the n1lle~· toward the Ji'pather and 
SaPrnmento HiYers. Three wells west of L,incoln were 
located by nr~·an, sen·ing 20 acres of inigatnl land . 
Th e ,we rage depth to ground wat('l" ml'asnn•d in En :1 
at two of thl':-;e ,rells " ·as 11.:3 feet. lu 1951 there werP 
about 1:10 operating irrigation wPlls in tl1 e Valley 
Unit of Plaeer County. 

'!'he Division of \Yater Resources has llll'asured fall 
wat('l' l('Vels at a series of control " "Plls throughout the 
Sal·ramP11to Valier during most ypar:-; from 1929 
through 1!.l-10, and each rear from 1!)-Vi to <lat e. 'l'en 
of thes(' eontrol wells are in Plaeer Count~r. 'l'ht• 
Paeifie <las and :Eledric Company fun1ished r ecords 
of standing· and operating gronnd water leyels nwas­
ured during pump t ests, tog<>ther with results of the 
tests. 

.. \ complete series of memmrements of static ground 
water lenls at approximately 180 wells in Placer 
County was made in the spring and foll of each year 
during thP period of the inwstigation, b<>ginning with 
the fall of rn-t-8 and continuing t hro ugh 1952. '!'he grid 
of mcasu l' ing wells included nearl~r all operating irri­
gation "·ells, and eertain domesti<· and abandoned 
wells in al'eas where irrigation ,rells eould not be 
found . In ad<lition, monthl~r measurements were made 
in most months during the inYestigation at approxi­
mate]~· :ts uniforml~· distributed l'Olltrol wells, in 
order to obserYe beltaYior of the ground water table 
und er ('OI1<litions of draft and recharge. AYailable 
records of depth to ground water at wells in or adja­
ePnt to the Valley Unit arc inelnded as .\ppendix F. 

\Velis were nnm bered by the system utilized b~r the 
United Rtat('S Geologieal Snney, according to town­
ship, range, and section. Under this system ead1 see­
tion is diYi<led into 40-acre plots which are lettered as 
follo"·s: 

D C B A 

F H 

L K .J 

N p Q H 

\Velis are numbered "·ithin eaeh of these -10-aerP plots 
accordinr• to the order in wl1ich thev are locatNI. F or 
example,'"' a well haying a number 12~/ 5E -2Ill would 
be found in Township 12 North, Hange 5 East. and 
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in ~<'diou 2. lt "·ould be further id<>ntifie<l as the first 
wrll loeated in thr 40-acre plot l<'ttered B. 

Drpths to gron11<l water throughout the \'alley Cnit, 
as measul'ed ea<'h fall from 19--18 through 1952, we!'<' 
plotted on umps and lin<>s of e4ual tlepth "'el'e drawn. 
Depths to ground water in the fall of 1D52 are shown 
on Plate ti, entitled' ' Lines of Equal Depth to Ground 
\Yat<>r, \'alley Fnit, }'all of 19."i2. '' Plate 9 Pntitl<>d 
"Lines of Equal EleYation of Uround \Yater. Yalle~· 
lTnit, Fall of 1952, '' mu; pr<>parecl from the data used 
for Plate 8, t1Ppths to ground watPr being snbtra<>ted 
from Plen1tions of the measuring points aboye sea leYPl 
to obtain Pl<'Yations of the wat<>r tablP. 

Table 13 shows drpths from thP surfaee of the 
grouml to the watPr tahle at s<>lPctPd reprpspntati,·e 
wells <luring thP fall of most years from 1929 through 
1\1,32. 'fhe mpasurenwnts WE'l'P gpnprally ma<l<> follow­
ing the summPr period of irrigation pumping draft 
and prior to recoYery in grouncl wat<>r storagP rpsnlt­
ing from winter rains. Fluduations in d<>pth to grouml 
watpr at these wells are dPpid<>d graphically on Plate 
10, rntitlNl ":.\IN1sured Fall Dt'pths to Ground \Yater 
at He1n·es<>ntatiw \YE'lls, Yalle)· Unit." 

TABLE 13 

MEASURED FALL DEPTHS TO GROUND WATER AT REP­
RESENTATIVE WELLS IN VALLEY UNIT OF PLACER 
COUNTY 

(In feet) 

\Veil numuer 

Year 
-- - - -- - - - - I T --- -
12N / 5E-2Bl 12N / 5E-H!Rl ll2N / 5E-20;\Il 12N, 6E-19Al 13N / 5E-=.'i~\I ~ 

1929 _ 18 .0 17 .3 

1930_ -1 Ii .3 17 .3 
HJ3L _ 19. 1 17.·1 16 . 3 
1932 __ 18.5 17 .5 16. 5 
HJ33 __ 23 . 6 19.6 16.9 

1934 __ 23.3 19.5 17 .8 16 . 2 
1936 __ 19.9 17.3 17 .4 16.2 
HJ37_ _ 20.0 17 . 5 18.7 14.8 
1!!38 __ 19.2 16.6 18. 7 13.6 
1940 __ 18. 7 16 .1 12.8 13.0 

1947 -- 21.2 18.3 16.0 14.5 

H/48 _ - 23.3 19.8 16.2 18.0 
Hl49 __ 24 .3 23.3 HJ.0 
rn.,o _ _1 26.9 26.3 21. 4 
1951_ _ 28.9 31.8 22. 7 

1952 __ 36.1 26.6 
HJ53 __ 40.4 39.8 37 .5 

l<'rom studr of all aYailahle wPll mPasnr<>m<>nts, 
estimat<>s WE'l'<' macfo of thP approximak awrage 
depth to ground wakr in the YallPr l'nit in thP fall 
of most YNll'S from 1!)29 through 1932. 'l'hrsP rstimatps 
are pres.entP<l in 'l'abk 1--1, and arp illustrc1ktl graphi­
call,· on Platr 11, Pntitle<l '' .,_\ ynage l•'all Drpth to 
Gro.nml \r at<>r, Yall<>y l'nit.'' 

lt is indicated that from 1929 until 19--10 t1Ppth to 
ground water g<>nerall)· variPtl with diff Pr<'n<·Ps Ill 

TABLE 14 

ESTIMATED AVERAGE FALL DEPTH TO GROUND WATER 
IN VALLEY UNIT OF PLACER COUNTY 

1929 _ 
l!l30 _ 

Year 

rn:31_ ________ _ 
El32 _ ___ • ___ _ 
l!J33 _ _________ . 
Hl34 • ________ _ 
1935 _ 
19:36_ 
1937 _____ -- __ 
HJ:38 . _______ _ 
rn:rn ________ _ 
1940 _ _ -- _ ----- _ 
1941_ ___ ------

(In feet) 

Depth to 
ground 
water 

23 . 4 
23.2 
23.1 
23.2 
24.1 
25.3 

24.6 
24.0 
22.4 

21.0 

Y ear 

1942 __ ___ _ 
I 1943 ______ _ 

HlH ______ _ 
l!l-15 ___ - . 
1946 ___ ---
1947 ____ _ 
l\H8 ____ . 
1949 __ -- _ 

I 1950 __ -
l!J,51_ __ 
Hl,52 __ 
l\153 
1954 _ 

I Depth to 

I 

ground 
water 

~------

21. l 
30.0 
31. 7 
33.1 
35.1 
37.8 
45.5 
51.5 

seasonal prPeipitation . .:\lthoug;h no rnPasurPnwnts are 
aYailable from rn-11 through 19-16, records of meas­
lll'PlllE'llts matlP in Snttpr and Yuba C'ountiPs indicate 
that tlw water tabl<' eontinue<l to risP during a gPn­
Prally wet srri<'s of ,V<'ars uutil rn--1:3. Sin<><' 19--1:3, eoin­
eicl<>nta l with St'Wral dry years and expansion of irri­
gation, a continuous low<>ring of thP water table has 
ot·cmTPd, reaehing its greatpst awragP d<'pth in the 
fall of 195--1. 

EstimatPs ,wre matle of the avPragP depth to ground 
water in thP \T alle)· l'nit in most months of the inwsti­
gation. For all months ex<•ept Xowmber, these psti­
mates eorn,titute arithmetil'al aYPrag<>s of measure­
nwnts of a group of \Yells chosen to bP as uniformly 
tlistributPtl as possiblt' throughout thP Yall<'y Unit. 
In order to estimate more aceuratel~- weight<>d aver­
agP clPpths for Xo,·pmlwr, wlwn eomplPte series of 
measuremputs were aYailable, maps were tlrawu show­
ing lines of Pqual ehange in ground water t'lPYation 
tl uring Pach season from l~J--18 ---l~J through 1!)51-52. B.v 
p laninwtt>ring th<> arpas bPtwt'ell linrs of rqual ehange, 
the weighted average d1ang<> in elen1tio11 of watPr 
lewls was estimafrtl. These estimates togethPr with 
a \'Prag<> d<>pt hs from morp l'E'C'Pllt measm·pmpnts are 
prt'SPlltNl in TablP 15. 

'fc1blP 13 shows that nrnximnm PlPYations of the 
water table WE'l'<' t'Padwtl in :\Jareb or .April, aftpr 
1·Ppl<>nisl11nent of thP grournl water basin by winter 
rainfall had o<·eurred, and that gronrnl water lewls 
t lwn lmwred d uriug t lw pumping season, rPaehing 
tlwir lowest points during .,_\ngust or Septemlwr, npar 
thP eml of thP irrigc1tion season. 

~\ verage phanges in ground water devations in the 
Yall<>y Pnit during the thr<>e-,VPar has<> period all<l 
eaeh i11vestigational season w<>re detPrmi1wd from the 
afo!'PllwntionPtl maps showing li nes of <'<1ual ehang<> iu 
grournl water t>leyation . .,_\n Pxample of th<>s<' maps is 
1n·psp11tNl as Plat<> 12, entitl<>d "LinPs of Equal 
Change in Ground \YatPr ElPYation, Yalle~r Unit, Fall 
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TABLE 15 

ESTIMATED W EIGHTED AVERAGE MONTHLY DEPTH TO G ROUND WATER IN VALLEY UNIT OF PLACER COUNTY 

(I n feet) 

l\Ionth 1948-49 _L_ ~9-50 ~ 1950-51 

I 36 .2 
30.0 31. 7 33. l 

Octo her_ _ _ _ _ _ ____________ _ 
November_ _______________ _ 
December _________ _ 33.2 
January __ _____________ _ 32.2 
February _____ _ __________ _ 31.5 31. l 
l\ Iarch _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ _ 30 . .5 
April_ __ ____ __ __________ _ 28 . 2 31.3 31. 7 
l\Iay _______ _ - ______ _ 31.3 31.9 32.8 
June _______ __ ____________ _ 34.8 34.8 36. l 
July ________ ____________ _ 34.2 36. l 37 .6 
August_ _____ _____________ _ 35.5 37.0 38.3 
September_ _________ _ 34.0 37.6 38.5 

of 1948 to Fall of 1 !352, '' which :-;hows the diange:,.; over 
the four-year period of measurements made for the 
1·mTent i1we:c;tigation. ThP results of these estimates 
for the Valle:v lTnit are presentN1 in Table 16. 

TABLE 16 

ESTIMATED WEIGHTED AVERAGE SEASONAL CHANGES 
IN FALL GROUND WATER ELEVATION IN VALLEY UNIT 
OF PLACER COUNTY 

(In feet) 

Average, 3-year 
base period, 

1948-49 1948-49 1949-50 1950-51 1951-52 
through 
1950-51 

-----

-1.7 - 1.7 - 1.4 - 2.0 - 2 . 7 

Cha nge in G round W ater Storage in Va lley Unit 
In an area of free ground ,va ter, the ,·olume of soil 

unwatered or resaturated over a period of time, when 
multiplied by the speeific yield, measurPs the change 
in ground water storage during that time . . Available 
data on fluctuations of water levels at wells in the 
Valley Unit were suffieient to estimate the rnlurne of 
soil unwatered or resaturated during the base period, 
and during the investigational seasons. Changes in 
ground " ·ater storage were estimated by multiplying 

TABLE 17 

ESTIMATED WEIGHTED AVERAGE SEASONAL CHANGES 
IN GROUND WATER STORAGE IN VALLEY UNIT OF 
PLACER COUNTY 

{ In acre-feet) 

I 

A;~::a~e, 

base 
Area, in acres I period, 1948-49 19-19-50 1950-51 

1

1948-49 
through 
1950-51 

1951-52 

110,000 -9.500 I -9.500 - 7.900 - 11.200 - 15,200 

1951-52 19.52-.53 1953-54 19.54-55 

35.1 37 . 8 -15 . 5 51.5 

33. 7 
32.4 

32.5 35.2 

changes in elevat ion of ground water, presented in 
Table 16, b~r the total area of the Valley Pnit and 
b~' the weighted average value of speeifie yield of 5.1 
per cent, for the dPpth interval from 20 to 50 fept 
below grourn1 surfaee, presented in Table 12. The 
results of these estimates are presentN1 in 'fable 17. 

It is indiea tecl that an average seasonal net decrease 
in ground water storage in the Valley Unit of about 
9,500 aere-feet occurred rluring the three-year base 
period, during whieh comlitious of water supply and 
climate were approximately equivalent to eomlitions 
rluring the mean period. The estimater1 net rleerease in 
ground water storage cl uring the three investiga tional 
seasons was approximately 9,500 acre-feet in 1948-49, 
7,900 acre-feet in 1949-50, and 11,200 acre-feet in 
1930-51. Additional measurements made in November, 
1952, indicated that a further decrease in ground water 
storage of about 15,200 aere-feet had oecurred dnring 
the 1951-52 season. It may be noted from Plate 12 that 
a general lowering of water levels oecurred during the 
period fronr the fall of 19-1:8 to the fall of ID52, am1 
that the lowering was particularly pronouncer1 in a 
limiter1 area south of Auburn Ravine arn1 " ·pst of U. 
S. Highway 99E, and also along the westnn edge of 
the c·ounty. 

Subsurface Inflow and Outflow in Valley Unit 
Lines of equal elevation of groun(1 water in the 

VallPy Unit in the fall of 19.)2 are shown on Plate 9. 
Slopes of the water table as defined by thesP gronrnl 
water eontours, together with information 011 the 
permeabilities of the various subsurface geologic for­
mations, indieate that the greatest portion of snbsnr­
face inflow to the 1111it probably eame from the north­
east . The slope of the ground water table is generally 
westward from the higher lanr1 toward the Feather 
and Sacramento Rivers, with subsurfaee ontfiow indi­
l'atecl ar·ross tlw eonnty line into ~utter Count~'. 

A ground water trough is indieated on Plate 9 in 
an area south of Auburn R;-n-ine and west of U. S. 
Highway 99E. SPasollal reeonry of water levels is 
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slow 111 this area, and re plPnishmPnt is probably re­
striett•d by a hat'ri<' I' of less pPrmPahle matPrial im-
11wdia te 1.,· to th(• Past. A conP of <lPpn•ssion i 11 the 
water table is also indi(·atPcl se,·eral miles south of 
Pll'asant Grove. The !leprpssion is probably the rPsult 
of lwav~· pumping for irrigation of riee in the imrne­
diatP vi!'init.v of the conP. Plate 8 indil·ates that 
there is some !'Ontrilmtio11 to thP ground water hasin 
from surface streams of the Valley Unit in spite of 
the extensive layer of hardpan generally underlying 
the ground surfaf'e throughout the unit. 

Ground watPr gradiPnts shown on PlatP 8 indieate 
that there was subsurface outflow aPross the western 
boundary of Plaeer County into Rutter County even 
during 19."il-:"52, whieh was the season of heaviest 
pumping draft and lowei,;t water levPls du ring t lw 
eurrent investigation. l\Iaps of lines of equal elevation 
of ground water, drawn for ea(·h fall of the period of 
investigation, inclii·atP<l that this eondition also existe<l 
in 19-18, 19-19, 1950. arnl 1051. Suffi<·ient data were not 
available for years prior to tlw b<>ginning of tlw in­
vestigation to enable' tlw determination of aepurate 
eontou rs of ground water elevation. Information ob­
tained in areas adjaeent to the \Talley TTnit, and meas­
urements from a few WPlls in the unit prior to thP 
time of substantial pumping draft, indicate that 
under natural POIHlitions ground water movell aeross 
the WPstern boundary of Pla!'PI' Conuty into Sutter 
Count~,. It is probablP that this was a signifieant 
som·ee of replenishment to the ground water basin 
underlying Sutter County. Subsequent to 19-18, whiPh 
marks the approximatP beginning of heavy agrirul­
tural use of ground watn in the Vallp~· Unit, ground 
water lPvels have brrn lowr r<'d and subsnrfacr out ­
flow to Sutter County has brrn rechH'e<l. Continued 
iw·rpase in pumping draft in tlw VallPy Pnit will fnr­
thrr recluee subsurfaer outflow and will probably 
rrsult in furtlwr lowrring of water levels not ouly in 
the VallPy P11it but also in Sutter County. 

An ilHlin·Pt Hwthod was usr<l to rstimat(• the net 
effePt of subsurfa(·e inflow to arnl outflow from the 
\Talley l Tnit. This involw<l evaluatiou of the diffrr­
Pll<'<\ between snhsurfacr inflow and ontflow as the 
item uPcessary to ('ffeet a balancP betwrPn water sup­
ply and disposal. Tlw sum of thP items comprising thP 
watPr supply of a givPn hydl'Ologi(· unit 01· arra must 
bP <'(jllal to the sum of the itPms of watPr disposal. 
This is a statPmPnt of what is rrferre<l to as the 
"eqnation of hy<lrolo:,.de eqni}ibrinm." In thr casr of 
thP \TallPy lTuit . values for pertinPnt it<>ms otlwr tha11 
the <l i ff ere n(·e betwel'n subsurfa(' E' inflow a ncl on tflow, 
including surfac·e inflow and outflow, prrcipitation, 
change in ground water storage, ancl consmnptivr usP 
of watrr. WPre quantitativrly mrasured 01· estimated. 
Determination of vahws for l'Ollsumptive nsr of wat rr 
is explainPd in Cha pter 111 . Thr cliffnrnrr brtwPrn 
snbsnl'fac·P outflow an!l inflow was tlw l'Pmaining 1111-

TABLE 18 

ESTIMATED EXCESS OF SEASONAL SUBSURFACE OUT­
FLOW OVER SUBSURFACE INFLOW IN VALLEY UNIT OF 
PLACER COUNTY 

( In acre-feet) 

Average 
for 3-y,·ar 

base 
Itrm perio,l. l!HS--1!1 19-HJ-50 1950-31 

19-18--19 
through 
1950-31 
. - ---- - ·------ -

\Yater suppl~· 
I Precipitation 16-1 .200 l ·Hl ,600 146.\lOO 1!!5,200 

Su rface in fl ow 1m,300 83, 700 

I 
74,100 158,000 

Decrease in groun,l watC'r 
s torag;e - -- \1,500 \l,500 7,\100 11,200 

--------

TOTALR 27\1,000 I 2-12,800 228,\100 36-1,400 

Water disposal 
Surface outflow . lOli,500 72,200 56,700 H!0,300 
Consumptfre use of wat<' r 15!1,100 1-17 ,700 162,500 166,500 

~------

TOTALS 26,i,600 219,\100 219,200 356,800 

R Ei\IAI NDE R - EXCES:,; 
OF SlTBSURFACE OFT-
FLOW OVER SUBSFH-

I 
FAC E INFLOW . l 'U OO 22,\100 \), 700 i,600 

known quantity in the Pqnation . 'l'able 18 sets forth 
this equation for thr YallPy Unit of Placer County. 

Crrtain of thr valurs in thr rquation presrnted in 
Tablr 18 are of largr magnitudr as PomparPd to thr 
clrrivrd rxcrss of snbsnrfapp outflow over subsurfarr 
inflow. Small 1wrPrntagr errors in these larger quan­
titirs might introduce relatively large nrors in the 
clrrived remainders. llowewr, the dPrivrd rrmaindrrs 
for the base period and for the invrs tigational srasons 
ap1war to be of about thr proper order and srqurnce, 
basrd upon genrral knowledge of ground watrr lrvels 
and pumping drafts. It is indicatrd in Tablr 18 that 
the contribution to the snbsurfaee outflow from tlw 
water suppl~' available to thr Yallry Unit was about 
1:3,-100 acrr-fr et pn season during the threP-yrar bas<' 
1wriod. Lt is also shown that tlw eontribution to the 
subsurfape outflow was about 22,900 aerr-fert, 9,700 
acrP-f Prt, and 7,600 acre-fret durillg th<> threr inve~ti­
gational srasons, rrspectivr ly. Fl'Om thrse values it 
may br notrd that, eoineidental with the inPrrasr iu 
pumping draft during the bas<' pel'iod and during the 
invl'stigatioual srasons, the rontribution to tlw suh­
snrfaC'e outflow from within the Yalley Unit progres­
sivrly drrreasecl. 

Yield of Wells in Valley Unit 
Yield of wrlls is an important factor in the nsr of 

ground water in Plarr r Couuty. In certain small arras. 
ground watPr is llot utilized for irrigation because of 
inability to ohtain \\"(•!ls of allrquat(' c•apaC'ity to rnrrt 
agrieultural rPquirenwnts. On thP othrr hand, 
throughout most of thr Yalle.,· lTni t acleqnatP irriga­
tion wr lls c•a n br obtainr d. 



PCWA-025

Yielcl of welh iu the \Talley lTnit was a11al~·zed h.,. 
the DiYision of ,Yater Resour(·es, as reported in ,\ p­
pemlix B. ntilizing datH obtai110cl from well pnmpi11g 
tests made in 1!)51 b,· the Paeific Gas and E leetric 
Company and by the i)iYision. Results of this anal:i·sis 
are summarizecl in Table l!), which shows the m1111ber 
of wells of known depth whid1 we1·e tested, average 
<liscbarge, a,·erng<' speeific capacity. ,werage depth, 
and aYerag<> yiehl faetor. The term '' specific ca pa c­
it,·" refers to the numher of gallow, of water per 
111.innte prodnc·(0 d hr a pumping well per foot of draw­
do"·n. '' Drawdown ·' refers to tlw lowering· of the 
water e leY<> 1 in a we 11 ca nsed by p11m ping, arnl is 
measnre<l in feet. The "yielcl factor'' reflects th0 prn­
clnetion of water per foot of <lepth of w<>ll, and is 
determined b~· nrnltiplying· the specifie capaeity by 
100 arnl diYi<li11g by tlw depth of the well. in feet. 

TABLE 19 

ESTIMATED AVERAGE YIELD OF W ELLS IN VA LL EY 
UNIT OF PLACER COUNTY, 1951 

c\veragc 
Average specifi r 

~umber diseharge, capa <" it y, A,·erag<· Avcrat~l' 
of wells in in gall ons ,lepth of yield 
tested ~allonf,. per (JPr minute wells, in fe,•t fa etor 

111inute pe r foot 
of drawdown 

1--
13 

I 
i.32 3., . G 480 7 .3 

A comparison of the awrage ;rield factors shmn1 in 
Table 1!J with fad ors derin<l in co1mel'tio11 with the 
Sut ter-Yuba Counties f nwstigation for neighboring 
zone-; to the north all(l we,.;t, reYeals that it is g·0n­
erally ueeessary to drill wells to grC'ater depths in 
Pla(·er C 011 llty to obtai 11 cq uiYa leu t yields. The aver­
ag·e yield faetor for th<~ portion of Yuba Cou nty to 
the north was detenniuecl to be 16.7, a!l(l for t h <c por­
tion of Sutter County to tlw wl'st was 1-1-.7. Xo signif­
icant Ya r iations in yiell1 fadors \\'el'<' nokcl between 
the varions SCl'tions of tlw \Talley lTi1it. Ther<' are, 
howe,·er, large parts of the \ 'all ey ( 'nit ,Yh0re deep 
wells have not yet been d ri1l <>rl , a!l( l otlwr areas as 
previously state<l where w0lls of adequate eapaeity to 
meet agricultural re<1nirements have not b0e11 found. 

Safe Ground Water Yield of Valley Un it 
The ter m '' safe grou ll(l water yielrl '' n•fers to tlw 

maximnm rate of 0xtrnetion of water from a gTonnd 
water basin whirh, if t·ontinuecl oYer an iud0fin itely 
long- period of y0ars, would result in th<' rnaint0na 11 ee 
of certain <lsira ble fixed corn 1 i tions. Commo11]~,, safe 
gron1Hl water yiel<l is det0rmi11ed by one or morP of 
the fo llowing <·rite r ia: 

1. ::.\Iean seasona l extraet ion of water from the 
ground ·water basi n does not exl'P<'d mean seasollal 
replenishment to t he basin. 

2. ,Yater levels are not so Iom' rPd as to (·a use harm­
ful impairment of the qualit)· of the grnund " ·Ht01· by 
intrusion of other water of undesirable qualitr, or b~· 
aceumnlation a1Hl ('oncentration of cleg:radants or pol­
lutants. 

:3. ,Yater le,·els are not so lowere(l as to im1wril tlw 
ecn11omy of ground water users hr PX('Pssive rosts of 
pumping· from the grom1cl wat0r basin or h~· exelusion 
of users from a snppl~r therefrom. 

Safe O'J'OU!Hl water vield, as <leriw<l in this bulletin, 
was nw;snred b_v net extraction of "·atcr from the 
\'alley Unit gTomHl water basin, as diffen•utiated from 
total pmnpag·e from the basin. Sin<·P the Valle)' Unit 
oyerlies what is consiclered to be a fre<' gronrnl water 
basin, the nncouslm1ecl port ion of tot a I pum pag0. may 
return to the grnund water hasin and lH'<·onw available 
for re-use. 'fhe net rate of extradion, therefore, was 
eonsidered to be only that portion of total pmnpage 
from the ground ·water basin which was consumptively 
nse<l. 

( Tnder rnitnral conditions. gronml water is expended 
by ,·onsnmptive use from se0p larnls and from lanLls 
wlwre the water table is dose to the gTomHl surface, 
by dflll(•nt st ream flow, a ncl by sn bsu rfa ee outflow. Ar­
tifi(·ial dewlopmeut a!l(l utilization of g1·om1<l ,rnter 
salvag0s all or a po!'tion of slH'h natural disposal, b~­
lowering ground water leYels. This, in turn, affords 
opportunit.v for additional r0plenishment of grom1<l 
water. 

,Yitli the present gen<'ral patterns of water utiliza­
tion in the Valley Unit, the extrartion of water from 
the grnnrnl wate1· basin might lw i11erease<l. Sneh 
in('}·ease iu clraft "·onlcl nndo11htedlr lw Hl'eompanied 
by reeessi011 of gromul wat0r leYels in areas of pump­
ing· and in adja<·ent areas. However, this lowering of 
th<' water tahle wonlcl probabl!· indnee in<·reas<'(l snb­
snrf,H·e inflow to the ar0as of pmnping: and re(luce 
natural disposal of the ground water, the probable 
effeds of whieh would be to inerease replenishment in 
an amo,mt approximately equal to the i1wrease in 
draft, althongh adjnstment of water lewls in a<lja<:ent 
an•as "·onld probabl~· tak<' pla('l'. F'or this reason, the 
first of the foregoing eriteria for (letermim1tio11 of 
safe yield ,ms not <·onsid0re(l to lw appli<·able in the 
Yalle~· Unit. 

The sc•eolld of the foreg·oi ng criteria is not con­
sidPrecl JH'es0ntl~· applieablt>, siuee the mineral quality 
of snrhwe and g1·011ud waters is g<' nera lly well snited 
for uearl)· all nses. ll owen•r, thPn' is somP eYid<>nee 
that sa l iue deterioration in m inl'rn I qna lit!· of gronnd 
wat<>r in the extreme westen1 portion of the im·estig-a­
tional area might or·rm· with snhstantial lowering of 
water H_,yp}s. 

Beeause of 0xpresse<l loeal eo11c·(· r11 o\'er recent pro­
gressiw lowe1·ing· of pumping l0wls, the thirrl of the 
foreg·oing· el'iteria for determination of saf<, gTotmd 
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wat(·r yielel was aclopteel as appli<'able to the' Yalley 
Fnit. The!'efore, it was al'bitral'il)· assunwd that sra ­
:--onal 11d extraetion of gronml wate,1· in 19:i0-51. " ·itlJ 
grnund water lewls preYailing at that tinw, defined 
the desirable limit be,,·01Hl which net extraetion shonhl 
not be inerrasecl at thr expense of further lowering of 
grournl \\'Htrr leYrls. 

~\s pn•Yiuusly :--tated, (·onsumptiw use of ground 
\\·ater was <'Om;iclerecl to be eyual to net extl'adion of 
water from the Yalley r nit ground wa te·!' basin . . An 
estimate of aye1·ag'l· seasonal <'011stm1ptiYe· use of 
gl'ournl water in th<• Yalle)' Unit cluring t he tlu·e·e­
year base period is presented ancl explainecl in Chap­
ter I II . After <'OI'rPdion for a Ye rage seasonal change 
in ground water storage, this Yal ue was considered 
to rep !'l'Sent ayerage seasona l replenishment of the 
gl'ouml water basin dul'i11g the hasp period. ,Yhen 
further ('OITecte(l for the incl'ease in replenishment 
(lming rn5U-51, owr and abow the hase period aYrr­
age, as measured by de<'l'ease in subsurfaee outflow, 
the Ya lue was eonsiclered to be equal to safe seasonal 
ground water )·ield. The estimate of safe seasona l 
ground water yield 1s presen ted in 'I'able ~O. 

TABLE 20 

ESTIMATED SAFE SEASONAL GROUND WATER YIELD 
IN VALLEY UNIT OF PLACER COUNTY 

Item Acre-feet 

,\\·erage seasonal consumptiYe use of ground watPr for 3-year 
base period, 19-18--19 through 1950-.5!_ ______ _____ _________ _ 23,900 

Average seasonal decrement in ground water storaµ:e for base 
period ________ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 9,500 

A \'erage seasonal replenishment of ground water basin for base 
period ----- ----- ---------------- _ ___ ___________ 1-1,400 

Increase in replenishment in 1950-,51 over base period seasonal 
a,·erage_______ __ _ _ __ _ _ __ _ _____ ____ __ ____ ___ __ _ _ _ __ __ __ _ 5 ,800 

SAFE S l, ASONAL GROUN D \\'ATER YIELD ______ _ 20,200 

Certain of t he· items indrnled in the estimated safe 
ground water yiel(l are based 011 the assumption that 
present pradie·es of irrigation by snrfac<' watel' sup­
plies in a1Hl acljae·ent to the \'alley Unit will eontinue• 
indefinitely. Under sueh eirenmstanees, a(lj,went por­
tions uf the eummon ground wakr basin, together 
\\'ith an indi('at(·cl moyement of undel'gTom1cl watt>r 
from the east and northeast, will !'emain th(0 sou!'ceic; 
of sufficient subsurface inflow to arras of gl'o11 nd water 
pumping in the Valley Fnit to meet reasonable in­
creases in pumping clraft. ,Yhile there if; no assurance> 
that sul'faee irrigation pradices will eontinue imlefi­
nikl,v as at present, t he!'e is reason to heli rYe that any 
eha ng('S will not be of material significa1w r to the 
(•stimate(l .'·ielcl fol' sewl'a l years in the futnl'<'. 

Th<0 foregoing estimate of safe seasonal ground 
water ,vielcl may be eonsidel'eel to reprrsent the net 
seasonal extraetion from the ground water basin that 
mig·ht be maintai1wcl without pel'manent lowering of 
tlw \\'ater table bc>yoll(l eonditions prevailing in 1950-
51. flaying so chosen thr d etermining <'riterion, esti­
mated safr seasonal gronncl water yield may be eon­
si(le!'eel to be a propel't,\' of the gro1111d water basin, 
not affeeted b.'' ehanges in irrigation efficien<'y, pat­
terns, or practit'es. 

The imli<'atPtl Yalne of safe yield of 20,200 aere-feet 
has been cleterminrd from stuclies of the threr-year 
base period for whie•h data on water snpply and utili­
zation werr aYailable. Although it would haye been 
d<'sil'able to use a longel' base period to reduee the 
variability in results dne to possible rrrors in meas­
U!'ements of Yalurs clnring a single year of observa­
tion. there had bee"11 no substantial usr of ground 
water fol' agl'ieultural purpose·s prior to 19-:1-7---18. This 
laek of data therefore predrnl ecl the use of a longer 
base perio(l. Tt is also desirable to point out that the 
dewlopment in the use of gl'ound watel' in thr Valley 
Un it has been rapi(l sinee Hl-1-7--1-8, aml <'onsequently 
it has not lwen possible to stud)· \\·atel' supply and 
disposal dul'ing a season Ol' a pel'iod when eonclitions 
of supply a nel cl isposal wel'e essrntially stabilized. For 
these reaso ns, it is felt that further rxarnination of 
ground water eornlitions in the Vallt>y lTnit is neees­
sal'y in the future , ancl that such may suggest reYision 
of the Ya lue of safe seasonal groun(l water yield de­
riYPtl herein. 

QUALITY OF WATER 

'l'he surfa<'e watel' supplies of P hwel' County arr of 
exeellent mineral qua lit~· an(l well suited from that 
standpoint for irrigation alHl other beneficial uses. 
Ground water of goocl mineral quality oecm·s in all 
par ts of the Yalle)' Unit except in sc·atterecl al'eas ad­
jacent to the foothills. The principnl objectiws of the 
water qnalit.v i1wrstigation were to investigate the 
general (•onclitions with respeet to qua lit y of water 
arnl to cletermine, if possiblr, the location aml rxtent 
of ar<'as prrsently nffectecl b)· saline g!'ound water. 

It is desil'able to define Cl' l'tain terms eommonly 
nsed in (•011ne<'tio11 with cliseussion of eprnlity of 
\\'atel' : 

Quality of lVatcr- Thnse (·lrnraeteristies of water af­
freting its suitability fol' beneficial uses. 

.lf i11 rral A 11alysis- 'l'he quantitative drtermination of 
i11organie impnl'ities of dissolYecl mineral e·onstit­
nents in ,rntrr. 

J)cyradatio11 - \ mpainnent in th r quality of water dne 
to eauses other than llisposal of sewage ancl indns­
t rial wastes. 
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Co11tami11atia11- TmpairmP11t of the quality of water 
b)· sewage or industrial wast e to a clPgTPP whi<-h 
creates a hazard to publi<' hPalth through poisoning 
or sprPad of disease. 

I'oll11tio11-Impairnw11t of thr quality of watrr by 
srwagP or industrial wastP to a degrPe which doPs 
not f•rpatP a hazar,1 to public h ealth. but whieh acl­
YPrsPl)· ancl unreasonably affeets snrh watPr for 
beneficial USPS. 

ComplrtP rni1wral ana lysis i1wl11clecl a cletPrmina­
tion of three ca tions, consisting of <-aleium, magne­
sinm, and sodium; four anions, consisting of bicar­
bonate, f'hloricle, sulphatP, and nitratP ; total soluhlP 
salts; boron; and <-omputation of per cPnt sodium. 
Partial analysis included d et ermination of ehlorides 
and total mi1wral solublPs 0111~·. 

"\Yith thP exePption of boron, tlw conePntrations of 
eations and anions in a " ·atPr sample arr exprPssPcl in 
this bulletin in t Prms of '' equivalents 1wr million. '' 
This was clone bPeause ions <-ombine with each other 
on an equivalent basis, ratlwr than on basis of weight, 
and a elwmieal <'qniYalPnt unit of nwasnrenwnt pro­
vides a bPtter and more convenirnt Pxprpssion of con­
centration. This is PSpiwially true whPn it is desired to 
compare thP 1·omposition of waters haYing Yariable 
<-On<-Pntrations of mi1wral soluhlrs. r 11 the <-asp of 
boron, concentrations arP expressed on a wPig-ht basis 
of " parts prr million'· of watn. In or11Pr to convrrt 
equiYalPnts Jwr million to parts per million. tlw <-on­
CPntration, expressP<l in eq1ii-valrnts per million, 
should be multiplie11 by thP equivalent ·weight of tlw 
cation or the anion in quPstion. Equivalent weights of 
the eommon cations an11 anions arP presrnt ed in the 
following tabulation: 

('atio11 

Calcium 

Eq11il'alent 
1/"Ci!JJ,f 

20.0 
:ua~nesium ________ 12.2 
~odium _ ___ _______ 2:~.0 

Equil'alent 
, Inion 1ceight 

Bicarbonate ________ fil.O 
Chloride ___________ 3:-i.fi 
:-;ulphate __________ -!8.0 
Xitrate ____________ fi'..!.0 

Data use,1 to d r tPrmine the quality of wat Pr iu 
Placer County ineludNl complPtP 111i1wral analysPs of 
39 surface watn samples and 20 grnuncl water sam­
plPs. The data also i1wludNl partial analysps of 44 
surfaee water samplPs and 218 ground water samples. 
OthPr data usNl cluriug thP eoursr of tlw investigation 
indudPcl analysps rpported in Pnite,1 States GPolo: . .dC'al 
Sun·p~· w·atn-Supply PapPr 403, llatPd 102:3, and rn­
tit lPd "Geolog)· and Ground ,Yater Rrsources of Sac­
ramento YallPy, Ca lifornia." R esults of minPral anal­
ysrs of watrr arP prPSPntP<l in Ap1wndix G of this 
bulletin. 

Standards of Quality for Water 

lnwstigatio11 and study of tlw qual it)' of surface 
anll g-ronud watPrs of Pla('Pr County, as rrported 
herein, wer<- largPl,v limit rd to eonsi1leration of min-

era} l'onstitnrnts of the waters, with parti1·ular rpfpr­
en<-c to tlwir snitabilit:v for irrigation usP. llmY<'VPr, 
it ma,v be notrd that, within tlw limits of tlw mineral 
ana l,vsPs hnPin n'portrd, a watrr whid1 is 1letermi1wd 
to bP suitable for irrigation ma)" also he considnNl as 
being eitlwr grnera ll.,· suitable for muni<-ipal and 
donwstic USP, or snsePptibl,, to slll·h trea tmrnt as will 
rrrnler it suitable for that purpose. 

The major C'ritPria whieh WPrP usNl as a guide to 
judgnwnt in drtPrmining suitability of water for ir­
rigation USP were the following: (1) chloride co1we11-
tration, (2) tot a l soluble salts, (:3) boron con<'entra­
tion, and ( 4) pPr ePnt sodium. 

1. The ehloridP anion is usually tlw most trouble­
some elPmPnt in most irrigation waters. It is not con­
siderPd essential to plant growth, and PXC'Pssiw con­
l·entration will inhibit growth. 

2. Total solublP salts fnn1islws an approximatr indi­
<-ation of the over-all miueral quality of water. It may 
bP approximatP<..1 by multipl,ving siweific PlP<-t rical <-On­
du<-tance ( E <- X 106 at 25 ° C. ) by 0.7. The presPncP 
of exeessivP amounts of dissolvPd salts in inigation 
watPr will usuall)• result in rN1UeN1 erop yirld. 

:3. Crops are sPnsitiVP to boron eo11cPntration, bnt 
r equire a small amount, less than 0.1 par t per million , 
for growth. They ·will usually not tolPratP morP than 
0.5 to 2 parts per million. dPJwrnling on tlw erop in 
question. 

4. PPr <-ent sodium rP po r ted in tlw anal)·srs is the 
proportion of tlw so1li11m eation to thP sum of all 
eations, and is obtai1wd b) 0 cliYi1li11g so1linm by the 
sum of 1·akinm, magnesium, and so1lium, all PX}H"PSsecl 
in eqnirnlPn ts per million, and mnltipl)·ing by 100. 
"\Yater eontaining a high p er cent sodium has an ad­
versP eff P<-t upon the physif·al structure of tlw soil 
by dispPrsing th e soil colloi,ls and making the soil 
''t ight ,'' t!rns rPtanling movrmp11t of watPr through 
the soil, rPtanling the }paehing of salts, and making 
t hP soil cl ifficult to ·work. 

The following ex1·Prpts from a paper by Dr. L. n. 
DonePn, of tlw DiYision of 1 rrigation of th<' PniYPrsit)· 
of California at Davis, may assist in int<'rpreting wa­
tn analyses from thP sta111lpoint of tlwir snitahilit)" 
for irrigatio11 : 

" J:<>eause of din'rs<> climatologienl c·o1Hlitions, <'rops, an<l so ils 
in Califomi:1, it has not !wen possible to ,·stnhli sh rigi<l limits 
for all coll(litious im·oln•cl. Inst,•a<l. irri~ntio11 waters are didd<><l 
into t hreP broad classps hasP<l upon wor k <lonP nt the Pnin•rsity 
of C'aliforuia, and at t hP Huhidoux. a n,l H egional ~alinit y lah­
oratories of the TT. ~ - flep:ll"tnwnt of ..:\grieulturP. 
"C'la ss 1. }}.rcr1/r11 t to good- l{ pg·ard('(] as ,-afr an<l suitnhlP 

for most plants nnd,•r any co nrlition of soil or climatP. 
'' Class '..!. Good to i11j11rio11s- l{p~anl<'d as possibly harmful for 

entain <'!"O ps nn,kr C<'rt:iin co11,litio11 s of so il or climatl', p:1r­
ticularly in the hi~IH'r ra nge8 of this <'lass. 

''C'la i;s 3. I11j11rio11 s to 1111s11ti.,frH·fory- H e!!;a r<l<'<l as probably 
harmful to most erops awl nusatisf,l('tory for a ll hut tlw 
most tolerant. 
'''fentativ,• stau<lnr<ls for inigation wat .. rs ha,·p tak,•n int o 

a<·eotmt four factors or 1·011stit1w11ts, :u, list1•<l lwlow. 
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('/a gs 1 
E;i·ccllc11t 

Factor to good 

<:on,luctance ( Ee X 
10" at 2i"i °C.) --- LPSS than 1()()() 

('/a.~.~ ;? 
('J-ood to 

inj11rio11.~ 

1000 .. ; woo 
Boron, J)J)lll Le,;s t han O.:i O.:i-2.0 
Per cent sodium __ Less t han GO liO-ifi 
CJhloridP, eJ)m ___ _ Less t han G G-10 

(end of quotation) 

Q uality of Surface Water 

Class 3 
Injuriou.~ to 

11 nsatisfar-tory 

.:\Ion• than ::1000 

.:\ l or e than 2.0 

.:\ IorP than i:i 

.:\fore than 10 

Analyses of imrfaee ,,ater samples, eolleeted i11 l\Iay, 
1952, from the Ameriean R iver and three of its 
branehes. shmYed that at that time tlw waters in these 
:-treams were of exeellent mineral qna lity and well 
suited for irrigation and other benefieial uses. The 
waters "·ere diara<'terizecl by a Yer)' low <'ontent of 
total mineral solubles, ehloriclc, and boron, and by 
low per eent sodium. The oecnrrenee of exeC'llent qnal­
ity water in the Arneri<'an River is also inclieatecl by 
analyses of water from that stream whieh are presented 
in the Sal·ramento-San ,foaquin \Yater Supervision 
Reports of the DiYision of \Yater Hesourees, elating 
from 10-1-G. Analyses of surfaL·e water samples from 
minor strrm11s and eanals in the c·o1mty inclic·at<> that 
these waters l'ontain higher <'Onl'entrations of mineral 
soluble;; than "·aters of the American Riwr. but that 
they are W<'ll within the limit::, of Class 1 inigation 
water. Seleeted mineral analyses of representative 
surfa<'e "·at ers in and aclja<'ent to Plaeer County are 
presented in r:l'ahle 21. .. A.Llclitional analyses of repre­
sentative surface waters are presented in Appendix F. 

Q uality of Ground Water 

In the <'onrse of the present inYC'stig:ation surveys 
were made of the mineral quality of ground water 
throughout the Yalley Unit. The general mineral qual­
ity of ,rnter from wells was found to he good. How­
ever, in an area east of and adjacent to U. S. High­
way 0!::JE, and extending to about six miles south from 
the City of Lincoln, waters from SC'Yeral wells and a 
spring· were fonml to eontain <'X<'<'ssive Nlll<'entrations 
of mineral solubles. Analyses of water from two wells 
west of Slwridan also showe<l moclerately hig·h eoneen­
trations of mineral solubles. Sinee other mineral analy­
ses of water from wells in the same Yi<'inities indi<'ate 
low <'Olwentrations of mineral solubles, no defi nite area 
eonld be delimited which onl)r yielded gronrnl water 
of poor mineral quality. In this eonnection, ground 
water analyses colleeted in <'Olmeetion with other in­
Yestigations indieate that waters eontaiuing high eon­
centrations of mineral solubles are found at other 
S<'atterecl lo<'alities along· the eastern edge of the Sae­
ramento Valley. 

Analyses of water samples eolleeted from wells in 
the \Tall<'y Unit , grouped into the three broad elasses 
described by Dr. Do11een, are presented in A ppenclix 
F. A summary showing the aritlnnetieal ayerage of 
the mi1wral eonstitnents of ea<'h group of ground 
water analyses falling within a gi,·en <'lass is given 
m Table 22. 

TABLE 21 

SELECTED COMPLETE MINERAL ANALYSES OF REPRESEN TATIVE SURFACE WATERS IN PLACER COUNTY 

Con-
Date clu r t-

Station of a nee, 
sa m ple E(' x 10 · 

at 25°C . 

Coon Creek a t ll. S. Highway 99E 5 II 51 204 
Linda Creek a t Rose\'il"e ........ ~j 11 , ,H 174 
Big Reser\'o ir , tributa ry to Forhes Cr,•ck H 49 :37 . S 
l\Iiddle Fork Ameri can Ri Ye r nea r jl'!1etion ,Yi t h North 

Fork .... --------- ---- 5 s 52 27. 4 
Bea r RiYer near Auburn 5 1-1 /5 1 44. 7 
Truckee Rin•r at Truckee ........ 5/1-1 /5 1 71. 3 

Boron. 
in 

ppm 
Ca 

0.00 0 . 24 
0.02 0. 7.5 
0.00 0.00 

0.00 0. 18 
0.02 0.20 
0.06 0.38 

TABL E 22 

i\] g 

0. 9R 
0. 64 
0. 11 

0.07 
0. 23 
0.22 

:\lineral const ituents. 
in equi,·alen ts per milli on 

Na 

0. 32 
0.4:-S 
0. 25 

0.02 
O.O(i 
0.1-1 

H C'O a 
+co , 

1 . 80 
1 .38 
0.12 

0.2(i 
0.3(i 
0.66 

Cl 

0 . 13 
0. 22 
0.02 

0.01 
0.03 
0.03 

SUMMARY OF COMPLETE MINERAL ANALYSES OF REPRESENTATIVE GROUND 
WATER BY CLASSES IN VALLEY UNIT OF PLACER COUNTY 

Class 

Excellent to goo,! 
(;ood to in.iuriouf. _ 
Injurious to unsatisfactory 
Fnsatisfartory .. 

• Spring. 

Number 
of 

samples 

Hi 
7 
5 
I* 

Con-
duct- Boron , 
llll<"l', i n 

Ee x 10'' ppm 
a t 25°C' . 

2(i8 0 .23 
7SO 1.40 

1.4\)4 2 . 06 
20.200 32 .00 

;\ ! inernl constituents, 
in equi Yalen ts per million 

-------

llf'O a 
Ca ;\ ] g N a + co., ('I 

0 . S4 0. 75 I. 18 1. 90 0 .59 
I. SI 0.91 ·1.28 l . 75 ·l. 5·1 
3. 10 1. 15 9 . 63 l. 20 11.44 

47 .45 1 .. 5(i IS0.43 0.33 202 .25 

SO, NO: 

0 . 11 0 .01 
0 .20 0.01 
0 .01 0 .00 

0 .02 0.00 
0.08 0.01 
0.10 0.01 

SO , NO , 

0 . 16 0 .04 
0. 58 0.05 
l. 48 0.10 

27 .. so 0 . 02 

Per 
rent 

1 

sodium 

15 
25 
69 

8 
12 
18 

Per 
cent 

sodium 

40 
60 
68 
78 
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CHAPTER Il l 

WATER UTILIZATION AND SUPPLEM ENTAL REQUIREMENTS 
The nature and extent of water utilization and of 

requirements for supplemental water in Plaeer County, 
both at the present time aml under probable eonditions 
of ultimate development, are considered in this chap­
ter. In eonnection with the discussion, the following: 
terms are used as defined : 

ff ater l'tilization-This term is usell in a broad sense 
to inelnde all employments of water h~T nature or 
man, ·whether consumptive or noneonsmnptive. as 
,Yell as irrecoverable losses of ,rnter incidental to 
sueh emplo~rment, arnl is synonymous with the 
term '' water use.'' 

Demands for ll,.ater-Those faetors pertammg to 
rates, times, and places of delivery of water, qualit~­
of ,rnter. losses of water. ete., imposed by eontrol. 
development, and use of the water for benPfieial 
purposes. 

lr,.ate,· Require111ent-'l'he amount of ,rnter nPeded to 
provide for all benefieial uses of water a ml for 
irreeoverable losses incidental to such uses. As used 
in this bulletin, the term refers only t o consmnp­
tive uses of water unless otherwise speeified. 

Supplemental n-afN R equire111r1d-The water re­
quiremen t over and above the sum of safe groull(l 
water ~Tield and safe surface water :vielcl . 

C'ons1w17)fil·e r ·se of llT at er-This refers to water con­
sumed b~T vegetative growth in transp iration and 
building of plant tissue, and to water eva poratPd 
from adjacent soil, from water surfacPs, and from 
foliage. It also refers to water similarly consumell 
and eYaporated by urban and nonvegetative t~rpes 
of land use. 

~1pplied 11,.atcr- The ,rnter delivered to a fa rmer's 
headgate in the ease of irrigation use, 01· to an 
indiYid ual 's meter in the case of urban nse, or its 
equiyalent. It does not include direct precipitation. 

l'lti111afe-This term is used in referern·e to ronditions 
after an unspecified but long period of years i11 the 
future when land use arnl water suppl~' develop­
ment ,Yill he at a maximum and essentially stabil­
ized. It is realized that any present f<)l'ecasts of the 
nature and extent of such ultimate development, 
and resultant water uti lization, are inherent l:v sub­
jed to possible large errors in detail ancl appreeia­
ble error in the aggregate. However, such forecasts, 
when basell upon best aYailahle (lata and prese11t 
judgmen t, are of value in establ ishing long-range 

( 41 ) 

objeetives for development of water resources. The~T 
are so used herein, with fnll knowledge that their 
re-evaluation after the experience of a period of 
years may result in eonsiderable revision. 

'l'he present water rel1uirement in Placer County 
was estimated by the application of appropriate fae­
tors of unit water use to the present land use pattern 
as <leterminell from survey data . The probable ulti­
mate water requirement was similarly estimated, by 
use of an ultimate land nse pattern projeded from 
the present pattern on the basis of larnl classification 
data, the assumption being made that under ultimate 
conditions of development a 11 irrigahle lands would be 
irrigated. 

As indicated by the foregoing definition, the present 
supplemental requirement for water in the Valley 
Unit of Placer County was estimated as the differenee 
between deriwd values of safe ~riehl of the ground 
water basin and present consumptive use of ground 
,rnter. 'l'he probable ultimate rel1nirement for supple­
mental water in the Valley Pnit was evaluated as the 
cli fference bet,Yeen present and probable ultimate con­
sumptive use of water, plus the present requirement 
for supplemental ,Yater. In other units of P laeer 
County t he present development is to a large extent 
determined b~r the available water supplies, and no 
p res<~nt supplemental requirements are generall~r ap­
parent. llowever, in some local areas further (levelop­
men t is restrictecl because of limited water supplies 
and works. These minor present supplemental require­
ments ,wre· not subject to evaluation within the seope 
of the current inYestigation. Ultimate supplemental 
requirements in units of P laeer Count~r other than 
t he \Talley Unit ,Yere evaluated as the differenee be­
tween present and probable ultimate (·onsnmptive use 
of appliell ,yater, adjusted to ac<:ount for estimated 
re-use of return flows and losses in conveyance and 
applieation. 

Certain possible nonconsnmptive requirements for 
water, sueh as those for hydroeleetrie powe1· genera­
tion, flood control , conservation of fish and wildlife, 
recreation, etc., will be of varying significm1ee in the 
design of works to meet supplemental c·onsumptive 
requirements for " ·ater in Placer Count~,.. In most 
instances, the magnitudes of sueh noneonsumptive 
requirements are relatively indeterminate ancl de­
pendent upon alloeations made in design after con­
sideration of faetors of economics. For t lwse reasons, 
"·a ter requirements for hydroeleetrie po,yer. flood con-
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trol. <·011senation of fish and wildlife. and recreation 
are disensseLl in gen<>ral terms in this chapter, but not 
spe<·ifiea lly eYa 1 na ted. 

,Yater u t iliza tiou is considere, l and eYalnated in 
this ehapt,•r nnder the general headings '' Pres<>nt 
,Yater Snpply DeYelopment," "Land Use," "Unit 
Us<> of \Yater,'' "Pr<>s<>nt ,Yater Requirements,'' 
" Prnbable Ultimate ,Yater He<1nirements," '' Non­
cowa1111 pti n• ,Yater Hequiremen ts," and "Demauds 
for ,Yater.'' Supplemental water requirements are 
similady treated under the two general headings 
'' Pres<>nt Supplemental \\'at,•r RN1uirement" and 
"Probable Ultimate Supplenwntal ,Yater Require­
ment.·' 

WATER UTILIZATION 

Of the total amount of water present}.'' utilized in 
the Va11ey Unit of Placer County, app1·oximately 25 
per cent is eonsunwd in tlw production of irrigated 
crops, while the r<>maind<>r is eonsumed by dry-farmed 
crops and fallow lands, native vegetation. and lands 
giwn owr to mir,wellaneons tnws of use ineluding 
domesti,· and munieipal. Of the total amount of water 
pre!sently applied within remaining units of the 
eounty, some 55,000 acre-fret, or about 90 per eent, 
is applied to irrigated lan<ls. 

Of the total ai·ea of about 916,000 aeres in Pla<·er 
Count.'\ it i:-; ill<lieated that ultimately about 212,000 
ac1·es will requir<> organiz<>d water serYi<·e. 'l'he re­
ma irnler, of approximately 70-1,000 a<'res, t•omprises 
national forests arnl larnls not e<msi<lered suitable for 
inigation. It is probable that the predominant impor­
tanee of irrigat<>d ag1·il'nlture, as related to utiliza­
tion of water in the eonnty, will eontinne to prevail 
in t lw f n tnre. 

Present Water Supply Development 
.. \lt h ongh there has iw<>n eonsidera hle Llew lopment 

of the water resom·et•s of Plaeer County in th<> past , 
there remains a large amount of tmregulated water 
suseeptibl<> of development for water consNYation and 
us<>, hydodedrie power p1·o<ludio11. rrereation. and 
other lwn<·ficia l uses. He<·<>ntly thr•re has b<>en an ac­
<·eleration in irrigatim1 development in the Ya11ey 
Unit, and a r<>snltant increase in the us<> of gronnd 
wakr pum1wd from w<>11s. Substantial aµ:ri<·nltural 
d<'v<> lopment has also taken plal'<' in the Foothill 
Unit. 'l'h<> agri<·nltura] m eas of tlw l1'ooth ill Unit 
ar<> sen<><l with water from eanals am] <lit ehes of the 
:l\'"<>vatla Irrigation Distri,·t atl(l the Pal'ifi<' (fas and 
El<>dri<· Com pan.'·. 

Pr<>sent water suppl_\' <leYelopments in th<' seYPral 
n11its of Placer Count.'- are d<>scrib,•cl in the following 
sPdions, all(} ar e shown on Plate 2. 

Valley and Foothill Units. \\~atP1· <lcvelopments 
and l'011senatio n faeilities in th<> Foothill lTnit i1wln<le 

the l'anals arnl ditches of th<' NeYatla Irrigation Dis­
trict and the Paeifil' Oas and Elect l'ie Company. 
ThPse eanals and ditehes form an intricate network 
whieh l'rossps or int<>re<>pts most of the str<>ams of the 
unit. ~Iany sma11 reservoirs are locatetl in the Foot­
hi]} 1Tnit , ~erving as for<>bays or afterbays to regulate 
the flows of the Dnnn power system, or to provide 
storage and regulation of munieipal and irrigation 
water supplies. 

~\s has b<'en stated, there has been a !'ecent inerease 
in the inigation of lands in the Vall<>y rnit by pnmp­
ing from the underl)·ing gronn,l wat<>r basin. The ini­
gatecl lands utilizing gronrnl wakr a!'e s<>rvetl by in­
dividua11y owned wells all(l pmnps . . As of November, 
19.31, there were ];37 w<>lls with pumping· plants of 
heavy draft, power<>tl with motors of five horsepower 
or more, and of this number 12i) wer<> nsed for irriga­
tion. The eight remaining wells supplierl ,rnt<>r for 
urban and industrial us<>s. ~\ number of additional 
wells of ]ig:ht draft supplied water for dmnesti,· pur­
poses. The beginning of the reeent inl'rease in nse of 
ground water approximatel.v coineide<l with the ini­
tiation of this investigation. Dnring the investiga­
tional seasons an aeeurate reeonl was obtained of the 
acreages irrigated with gromul water. 'l'his reeord is 
giwn in Table 2:3, whil'h also shows aerea~:es servetl 
b.'- surfaee water. 

TABLE 23 

AREA SERVED BY SURFACE AND GROUND WATER IN 
VALLEY UNIT OF PLACER COUNTY DURING INVESTI­
GATIONAL SEASONS 

(In acres) 

Typ<' of service 

I 

1948-49 Hl49-50 1950-51 

Surface water ____ 
I 

4.130 3,800 3,710 
Ground water ____ 4,800 5,160 7,020 

TOTALS _____ 8,\l30 8,\160 10,730 

\Yater nse<l for munil'ipal , irnlnstrial, an,l tlonwstic 
purposes in the Valley ancl Foothill Pnits is obtain<>d 
almost entire}.'- from 1·<>s<>rvoirs arnl eanals. except 
that fanust<>ads and some small e<>mmtmities in the 
Vall<>y Unit ar<> s<>rV<'d from private].'- owned wells. 
'l'he largest nonagrieultn ral us<> of water oeeurs in the 
Yicinity of Rosevill<• wher<> that city, the Southern 
Paeific Compan.'', and tht> Pa<·ifie Fruit Express Com­
pall.'' utilize 1·,,latiwl.'- large amounts of water. The 
amount of sul'faee water <listributed in th<> Valley and 
F'oothill Units hy tlw Paeifie Gas and Eleetrie Com­
pan)- to ill(]ustI:ial all<l munil'ipal users in 1950 is 
shown in Table 2-!. 

I11 addition to the quantiti<•s of surfal'<> water listed 
in Table 2-!, the Pal'ifa Frnit Express Company 
pumped abont 8,150 aere-fret from wells in 1950. The 
City of Hos<>vi11e also maintains emergeney stand-by 
wens. 
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TABLE 24 

ESTIMATED QUANTITY OF SURFACE WATER DISTRI BUTED 
FOR MUNICIPAL AND INDUSTRI AL USE IN VALL EY AND 
FOOTHILL UNITS BY PACIFIC GAS AND ELECTRI C COM­
PANY IN 1950 

Auburn __ 
Lincoln __ 
Loomis __ 
Newcastle _ 
Rocklin ____ _ 
RoseYille _________ _ 

User 

Southern Pacific Company _ 

TOTAL ____ __ ____ .. 

(In acre-feel) 

I 
I 

I 

I 

Quantit:v 

1,260 
1,1.50 

80 
130 
180 

2,860 
1,310 

6,970 

American River Unit. ::.\Iost of the <0 x isting wa ter 
resonree developments on the American River alter 
the natural regimen of the stream, and so affed the 
American Riwr lJnit of PlaeE'r Count,\·. The prinripal 
npstream development is on the Ronth Fork of the 
Ameriean River and ronsists of a hy<lroeledriC' power 
system, as well as a small irrigation projed. The 
Xorth and ::.\Iiddle Forks of tlw Ameriran River are 
larg·el.'· nndeveloped at the present time. 

Existing deve lopments on the Xorth Fork of the 
.Ameriran RiYer above its eonfiuenl'e with the South 
Fork ronsist of two small storage reservoirs. One of 
these, the Lake \Talley Reservoir. with a stream becl 
elevat ion of 5,779 feet. is lo<·ate<l about fonr miles east 
of Emigrant Gap on a tributary of the Xorth Fork, 
and stores about fl,100 aere-feet of water. The stored 
water is eonveyed from the ... \merit'an River ·Basin to 
the Bear RivPr Basin for use in the Drnm power sys­
tem of the Pal'ifi<· Oas awl Eledric· Compan.'·· The 
other rese rvoir, rreatecl b.'· the Xorth Fork Dam, with 
a stream bed elevation of 571 feet. is located about 
two miles abow the month of the ::.\Ii<ldl0 Fork of the 
~\meriran Riwr, and is operatP<l by the California 
Debris Commission. Total storage l'apaeity created by 
the :North Fork Dam is about H,600 arre-feet, whic•h 
is dedieatecl to storai:re of mining <leb ris. 

The only signifi<'ant clewlopment 011 the :\Iid<lle 
Fork of the Americ·an River is the ,rnter supply sys­
tem of the Georgetown Divi<fr \Yater Company, whieh 
sern's irrigation, mining, and clonwst ie eonsumers on 
the Georgetown Divicle in El Dorado Connty. The 
<·ompany operates IJoon Lake Heset·voir. with a l'a­
paeity of abont 8,000 ane-feet a ]l(l a stream bed 0leva­
tion of 6,:30.S feet , lo<'ate<l 011 Cierl<, CreP!, in the upper 
Hubieon River water;;hecl iu El Doraclu Count.'·· ron­
veya1we of water from Loon Lake to th<' Geoq:1:etown 
Divicle service area is a<·com plished b.'· some --1-0 miles 
of dit<-h, flume, and t unnel. Ad<litiomd water is inter­
<·epted en route b.Y clivel'sion of the na tn ra l flows of 
Pilot Creek an<l f,ittl e South Fork of Rnbi<'on Rivn. 
Tlw awrage seasonal disrharge of the Georgetown 

Diteh near Georgetown was about !J ,500 a(']'e-feet <lnr­
ing the period from 1!)-16--17 through 19--1-8--19. 

Developments 011 th<' South l~ork of the American 
River are all sitnatecl outside of Plarer Count~·. The 
hydroelel'tric power system of the Paeifo· Gas ancl 
Elel'tri<- Company on the South l<~ork i1wlrnles several 
:-- mall reservoirs, a minor diversion from the Up1wr 
Trurkee River, eond u its and pens to<· ks, a 11(1 two power 
plants. The El Dorado Irrigation Distriet serves agl'i­
rnltu ral, mining, indnstrial, and domestic water to 
eonsumers in the vieinity of Plaeerville. Tt reeeives a 
large part of its wate r ·suppl.'r from the Paeific Gas 
anc1 Electrie Company system, ancl another portion 
from a small reservoir on ,Yebber Creek, a tributary 
nf the Routh Fork. It a lso imports some water from 
the Cosuumes River Basin. 

Existing developments on the main stem of the 
Ameriean River inelncle the rere ntly eomplete<l Fol­
som and }~imbns Dams and tlwil' 1·0-;ervoirs. Both are 
federally owned and operated arnl clis<·harge through 
power houses l0<·ate<l at the dams. A federally owned 
and state-OJH'rat0d spawning station and hatrhery for 
salmon awl steelhead has been l'onstrnl'te<l below 
Ximbus Dam to replace spawning be<ls malle inaeees­
sible to these fish . 

The main sertion of Folsom Dam is loratecl in Sac­
ramento County about two mi les upstream from the 
town of l•'olsom and impounds a reservoir of 1,000,000 
aere-foot l'apa<·it.''· Diversions from Folsom Reservoir 
are made at the clam by pump and pipe line to Ilinkle 
ancl Ral<lwin Reservoirs, whirh are lol'atecl immedi­
ately below the right abntment . From these reservoirs 
further conveya nce of the water is made by several 
agencies which serve agrieultural, mnniripal, anll 
clmn!'stic nsers in the area south of Roseville and 
north of the Ameriean River. l<~rom the same tlivt>r­
sion at Fol;om Dam a<lditional water is ro11wye<l by 
pip0 line to the existing Xatomas Ditrh of the Xa­
tomas Company arnl whil'h is loeat0Cl south of the 
... \meriran River. 

Ximlms Dam. lo<·ated about seven miles down­
stream from F'olsom Dam, impounds I iake Xatoma. 
whi<·h se1·ves as an afterba.v for Folsom Pow<>r H onse 
ancl as a foreha,v for Ximbus Power ll ousP, and has 
a gross storage ra parit.'r of about 8, !JOO aere-feet . A 
proposed main <·anal, the Folsom Sonth Canal. would 
clivert from I,a k0 Xatoma to a servire area south of 
t h!' Ameri<·an Hiver. 

Bear River and Yuba River Units. l\Iany of the 
existing ,rater resourre developnH'nts on t lw Bear and 
Yuha Rivers r elate to a ll u11its of Plaecr County ex­
<'ept tlw Tahoe l ' nit. The joint proj Pl't of the Ne­
va<la I rrigatio11 District arnl th e Paeifi r Gas and Ele<·­
tri<· Company on the Bear Riwr, tlw upper Routh Fork 
of the Yuha Riwr, and the i\Iicl<lle F ork of the Ynba 
River, utilize-; a portion of t lw ava ilable ltyd roeleC't ril· 
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Credit: Pacific Gas and Electric Company 

Spaulding Power Houses Nos. 1 and 2 
Spaulding Dam in Background 
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pmYer resou rees in the uppc>r wat c> rshells of these 
st reams. Tu a la rge> extent this p roj eet has been cle­
veloped from th e> complicated network of reserwiirs 
and ditches original!)' built for hydranlie mining. Al­
though tlw principal sonrre of water ut ilized by the 
proj ect is the Yuba Rin' r, most of the powc> r plants 
of the Paeific Gas ancl El c> etric Company, throngh 
which the Yuba Ri,·e r \\"at c> n; pass, are located on the 
Bear RiYc> r. Und c> r the present contract bet\\·pen the 
Pacific Gas and El c>etri<· Company and tlw :N°c>vada 
Irrigation Dist riet , the rc>g:ulat c> d flo\\· from works of 
the distrid is deliver ed to the Drum power systPm of 
the eompany for use through its po\\·er plants, and 
is then rPtunwd to the clistriet at downstream points 
for irrigation u:-;e. A list of existing power houses 
located in Placer County, together with pertinent in­
formation, is presented in Appendix Hof this bulletin. 

·works of the Nevada Irrigation Distriet under tlrn 
joint project with tlrn Paeifie Gas and ElPetric Com­
pany include a diYersion of about 500 SPcoml-foot 
capacit)' from tlw upper l\IiddlP Fork of tlw Yuba 
RivPr at l\Iilton. The stream bed elPvation at tlw 
di,-ersion point is 5,6G:) fePt. 'l'hP dinrtPd watPr is 
conveyed through ..J-.1 rnilPs of tunnel to Bowman 
Lake. Bowman I,ake, with a ('apaeit)' of 68,000 aerP­
fePt and a strpam bed Plevation of :"i.:)!H-l fePt, is 
located on Can)·on C:rt>Pk, a tributary to tlw upper 
South Fork of tlw Ynba River. SPwral otlwr reser­
voirs are located on Can)·on Creek above Bowman 
Lake. Of these, French LakP is the larµ:est ,Yith a 
capacity of 12,500 acrP-feet. Its strPam h<'ll elPvation 
is 6,56..J- feet. Tlw controllPd 1lischarge from Howman 
Lake is eonnyed soutlwl'ly in the Bo,Yman-Spaukling 
Conduit , nine miles in lc>ngth. and of 250 seeo]l(l-foot 
eapacity, to Full Pr LakP on .r orcla 11 CrePk. This rPsPr­
voir, ownNl hy thP Pacific Gas and Elc>rtric Compan)-, 
has a stream befl elevation of 5,3..J-3 feet an(l a capaeity 
of 1,130 acre-fePt . The prc>sc>nt eontrad betwePn the 
distriet and the eompany requires that a total sea­
sonal watPr supply of 135,500 aerp-fePt he dt>livcrPd 
to thA company by tlw distriet. About 7:3,000 a('re-fc>et 
of this water is eonveye(l throng·h tlw eompany 's 
Drum System along the Bear River and returned to 
the clistriet for irrigation in its service area in Plaeer 
Count)-. The rPmaindPr of the water is C'onveyed in 
the company 's South Yuba Canal to the Den CrePk 
Power Honse on Deer Creek, a tributary of the Yuba 
RiYer, and is r eturned to the <listriet for irrig·ation in 
its serYieP arPa in I\'pvada Connty. 

"\Vorks of the Pacifie Gas aml gJ<,etric Company 
include Lake Yan Norden, loeatPd nPa1· the ht>ad­
\\'at ers of the South Fork of the Yuba Riw r at a 
stream bed c>l<:n·ation of 6,7..J-3 feet, with a eapacity of 
about \900 acr e-fc>et an(l Fordyce Lake on Fonlyce 
Creek, a tribntan' of thP South Fork of tlw Yuba 
RiYer, with storage <'apaeit)' of abont "17,000 arrP-f PPt , 
and at a stream bed elPYation of 6,3..J-1 feC't. The 

prineipal storage reservoir of thP Pacific. Gas and 
E ledric Company under the joint p roject is Lake 
Spaulding, on thP South Fork of the Yuba Rive r , 
with a eapacity of about 75,000 acre-feet and a t a 
stream becl elcYat ion of 4,739 feet. :F1rom Full c> r [mke, 
previously ment ioned, water delivered by tlw Nevatla 
Irr igat ion District syst em is conveyed in a <'Onduit 
with a eapacity of 2;10 seeoncl-f Pet fo r a clistanec of 
about 1.6 mil es to a point :ns feet a bovc> the high­
water levPl of Lake Spaulding. TierP it c> nters the pen­
stock of Spaulding P owPr ll ouse No. 3, which has au 
installPd capac·ity of 5,200 kilowatts. 'l'he company's 
systPm also ineludes LakP Vall ey Resen oir, previ­
ously clesC'ribed in the Ameriean RiYer rnit . R c>leases 
from LakP YallPy R eserYoir are conveyed to thP Drum 
Canal by nwans of a C'OJ1dnit which joins the canal 
near Emigrant Gap. Some 1:) other small reservoirs 
ow1wcl b>' the Pal'ifie Gas and Electril' Company arc 
scattPrPCl throughout the watershed of the South .B"'ork 
of tlw Yuba River and in the> Texas Crc>Pk and Fall 
Creek basins. "\Vater from Texas and Fall Creeks is 
eom·cyed to Lake Spaulding by the Bomuan-Spaul(l­
ing conduit. :\Iost of thc>sP small rPsPrvoirs are form ed 
by low dams built in the> mining days to raise the 
lc>vel of uatural lakPs, and their aggregatP ('apaeit)' is 
about HJiOO aC'rc>-feet. 

The prineipal \\·ithclrawal of water from Lake 
Spaulding is made> through Spauhling PowPr Honse 
:-Jo. 1, one of two power honses loeated just lwlow 
Lake Spaulding Dam. ..AftPl· passing through the 
power plant, th e released water is eonnyed through 
a turnwl with a leng·th of about OnP milP to th<' Drnm 
Canal. Tlw power plant 01wratPs urn1Pr a maximmn 
static· lwacl of 197 feet and has an installed capaeity 
of G,..J-00 kilowatts. 'l'he Drum Canal , with a length 
of about eight miles and a eapa city of about 500 
speornl-feet, passes from the South Fork of tlw Yuba 
River across thP low gap at the hea<l of the Bear 
Hiver a]l(l follows along· tlw ridge on the sout h bank 
of tlw B ear RivPr. Th P canal t Prminates at the fore­
hay to thP Drum PO\wr HousP, whieh is loeatPd 0 11 thP 
Bear Riwr at a11 elPvation of about 3,..J-00 fee t . This 
power plant 01wrates nndPr a maximmn static head 
of 1,375 fe et , ancl has an installed ('a pa cit)' of about 
:52,000 kilowatts . .A pressure tum1Pl from the af terbay 
of the Drnm Po\\·Pr House couYe)'S relPasPcl water a 
clistanec of four miles along tlw left bank of the Bear 
River to the penstoek of the Dutch Flat Power Hons<'. 
This power plant operat Ps nnder a maximum head of 
6..J-3 feet and has installed capa<·it>· of about 22,000 
kilo,rntts. 

From the afterbay of tlw Dutch ]~lat Power Honse>, 
t lw r elease<l water is ronvc>re<l in the natural channel 
of th e> B ear River t o thP diversion heaclworks of the> 
B ear R iver Canal , lo('at ed on the left hank of tlw riwr 
near Colfax. 'l'hc Bea r River Caual has a capacit)• of 
ahout ..J-90 spcornl-f Pet , and extP1Hls ahont 2:~ miles 
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tu the foreba:v arnl peustof'k of the IlalsPy Power 
Ilouse, \Yhi<.'11 is lol'atecl abont six miles uortheast of 
Anhnr11. 'I'hP llalsey PowPr Honse, lol'atecl on uppPr 
Dr.v ( 'reek, 01wrates under a maxim nm statil· head of 
331 feet ancl has an installccl ea pal'ity of about 1 O,GOO 
kilowatts. From tlw afterba.,· of the Halse~· PO\n·r 
llonsP the water is l'OllYey<'d in a sontlrn·pstPrl.Y <lirec­
tion about six miles in th,, \Yis<' Canal, with capa,·it~· 
of --1-:-iO seeond-feet, to the ,\.ise Power Honse forebay. 
Enroute th,, ,rnter is regnlated in Hod-: CrrPk Reser­
Yoir. The ,Yise Power Ilonse, l<watl·,1 on .\ulrnru Ha­
Yine near .. \nbnrn, 01wrat1·s nnclPr a maximum static 
head of ;319 fret, and has an installed l'apal'it~· of 
about 1 ~.()00 kilowatts. 

During the irrigation season, releases from the 
,Yise Po,n•r Ilom;e into Anbnrn HaYine are cliYerted 
do,n1stream for use in serYiee areas of the Nevada 
Irrigation Distriet. the Pacific Gas aiHl Ele,·trie Com­
pan~·. an<l other users. During- the remain,ler of the 
~-ear most of thP releas<·<l water is spilled to thP .. \mpr­
ican Riwr through the South Canal. 

The Boardman Canal cliYerts from the Bear RiYer 
abont one mile \\"Pst of Emigrant Gap, and spills into 
Cau~·on Creek near thr Drum Power Honse forebay. 
Spill from thP Boar<lman Canal and the Drum Power 
Ilouse forrba~· is <liwrted from Can~·on CrePk and 
conyeyecl in the Boardman-TO\de Canal for a dis­
tarn·e of about :3.:i miles to the Alta Power llm1se. The 
Alta PmYer Honse, located ahont one mile west of 
Baxter. has a t·apacit~· of abont ~.000 kilowatts. and 
operates nncl<'r a maximnm statie head of 660 feet. 
,Yater disl'harg-e<l from the Alta Power Honse ma~· 
be spilled to th<' Bear RiYer and cliYertell llownstrPam 
at th<' intake of the Bear RiYPr Canal for power g<'n­
eration. On the other hand, it may be C'Olff<'~·t'd in th e 
Boar<lrnau Canal for <listrilrntion for irrigation along­
t hr ,rntershecl d iYide betW<'<'l1 t lw Amrriea 11 a 11(1 Bear 
Hiwrs, a]](l in tlw Yicinit~- of the Hals<'~- Pom•r Hons<' 
forrha~·. 

T11 atldition to tlw water tlisC'hargr<l from Lake 
Spa 11ldi11g· t hro11i.d1 ~ pa nlcli ug- Power 11 ous<> i\ o. 1 and 
into the lhmn Canal, wat,•r is also rp]easetl throngh 
Spanlclinµ: Pow<'r Tlonse i\o. ~. loeated jnst lwlow 
Lakt· Spanl<ling· Dam. Th<' power plant operates 
nml<>r a maximnm statil' lwacl of 3--1---1- fret aud has an 
installl'cl l'apal·it~· of 3,750 kilowatts. ,Yat<>r r<'leasrtl 
from ~paulding- Power Honse Xo. ~ <list·hargc's into 
the ~onth Yuba Canal \Yhit·h has a <'aJrnC'it~· of 1 ~;j 

S<'t·ond-f,,Pt. "\\·ater i11 the Routh Ynha Canal is <·ou ­
w~·P<l for about 19 rnil<'s to thP forebay aml pensto!'k 
of the Deer l'n·C'k Pow<'r II onse on Det' r Creek. ThP 
De<'r CrePk Pom·r Ilonse opPratrs unc1Pr a maxinrnm 
statie lwa<l of ~;37 fePt arnl has an installed l'apal'ity 
of about .3.700 kilowatts. The wat er <lisl'harge<l from 
this plant is then rc'leased to D <'er CrePk for nse h>· 
the ~Hada lrrigation Distril't . Tlw clistrid re-reg-n­
lat<'s tlw water in R<·otts Flat Res<'noir. of 2G.:300 
a•·n•-foot storage C'a pa<·it>·· at a stream lwcl eleYation 

of ~,fJ10 fret on Deer Cre<·k. '!'he water 1s usNl fo1· 
irrigation, domestic purposes, and mining in Xeyada 
all(l Ynba Counties. 

Other water l0 011sen'ation works on th<:' BPar RiYer 
i11cl11dt> Combi<' aml Camp Far \Yt>st R<'s<'rYoirs. 
Combi<' R es<' rYoir of the XeY;-1<la Irrigation Distril't is 
loeated on tlw B<'ar River north of Anbnrn and about 
15 miles lwlow tlw intake of the Bear Hiwr Calla!. 
'I'lw n•sen'o ir has a C'apa<'it>· of ahont D,000 acre-frPt 
and a stream be<l eleYation of 1,:i2~ fed. ,Yater re­
leased from the reserY(lir for ns<' in Plal'<'r County is 
<liwrtc>Cl into tlw Clolcl Ifill Canal all(l deliYt·red to 
agril·Hltnral laud serw<l b~' tlw ;{p,·acla Irrigation 
Distrid in uortlnY<'st ern Pla,·er Connty. 

Camp Far "\\. Pst Res<>rYoir, ow1wd all(l 01wratetl h~' 
tlw Camp Far ,\'<·st Irrigation Distriet, has a storaµ:<' 
eapaeit~· of about fi,000 a<·re-fret, awl is loeaktl on th<> 
Bl'ar Hiver ahont ~() miles below Combi<> Resern>ir 
and about 6 miles northeast of "\\'lwatlall(l, at a strPam 
h<'cl eleYation of 1:36 fret. This n'S<'n'oir snppliPs irri­
gation water to tlw lands of the Camp Far "\\T<-st Dis­
triet 011 both hanks of th<' Ht·a r R iwr iu J>hu·er a n<l 
Yuba Cunnti<>s. 

Tahoe Unit. l,all(ls in the Tahoe Pnit obtain th<·ir 
watPI' snppl.v from wells, springs, ereeks, from uearb~­
lakrs Iring at higher eh'Yations, arnl from Lake Tahoe 
itself· 'l'lw '',Joint Report on the L'.°s<' of "\\'ater in the 
Lake 'l'aho<' ,YatPrslwcl. '' preparPd b~· the Statr Engi­
IH'Prs of ~<'Yalla an<l California, and dat<>cl ,Tnne, ID-I-!), 
estimated that the total C'o11sumptiw use of applied 
wat<'r in th<' entir<' Lak<' 'faho<' \\'at<-rslH•1l dicl not ex­
l'<Wl :350 aere-f eet in Hl-1-8. 

The Sierra-Pat·ifil' Power C'ompan~· has fiye small 
power plants on the Truekee RiYer below Lake 'I'aho<' 
and a short clistam·e north of Plaeer C'onnty . ThPse 
power plants utiliz<' about (j() per l'<'nt of the aYailablP 
hea<l hetwe<'n the intak<> at Farall, at au eleYation of 
a hou t :-i.:3UlJ fret, and the ta ilnll'e of the Heno poW<'r 
plant. at an Plenttion of about -1- ,GOO fret. Th<·~· haY<' 
a total installell C'apa<·ity of abont 9,-1-00 kilowatts. 
\\'ith the <'Xe<'ptiou of the \ ·erdi power plant, in­
stalle<l in 1m2. all the deY<'lopm<'nts were t·omplet<'<l 
lwtm'<'ll 1800 and 1005. The lat·k of mo<lern eqnip­
ment, tog<'thn \\·ith thP impraC'tll·abilit~· of utilizinµ: 
the wat<>1· su ppl~· to best aclY,mtag·p lwt·anse of prior 
irrigation rights. materiall~· limits thP pow<'r output 
of th<> system. Dnring the 1nig-ation s<'asou, substan­
tial withdrawals of \Yater for inigation are made 
from the' TruckPP HiY<'r h~· ditt·lws <liYPrting· from the 
riYer aboYe the <·anal intakes to clo\\·nstream power 
plants. 

Appropriation of Water. Sin<·<' the effrctiYe elate 
of tlw "\\Tat <'r Comm issiou Ad 011 D<'l'em ber 1!), 191-1, 
abont 200 appliPations to appropriate water of 
str<'arns of l'lae<'r Connty have lw<'n fil<>cl with the 
DiYisio11 of ,Yat <'r Heson rces or its prPclPeessors. These' 
appli,·ations are list ed in .Appemlix T, together \\"ith 
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pertinent information on the proposetl diversions and 
uses of water and present status of the applications. 

The applications listed in .Appenclix T should not 
be construell as comprising a complet e or even partial 
statement of ,Yater rights in P lacer County . They do 
not include appropriatiYe rights initiated prior to 
December 19, 191.J.. riparian rights, correlative rights 
of overlying O\nwrs in grountl water basins, nor pre­
scriptiYe rights which may have beeu established on 
either surfal'e str eams or grou nd water basins, none 
of which ar e of reeord ,Yith t he Division of \Yater 
Resources. In gener al, water r ights may only be firmly 
established by court decr ee. 

Dams Under State Supervision. Th e Dep art ment 
of Public \\.,. orks, acting through the agency of the 
Stat e Engineer, supervises the construction, enlarge­
ment, alteration , repair, maintenance, operation, and 
removal of dams for the protection of life and prop­
erty within California. All dams in the State, excep t­
ing those under f ederal jurisdiction, are under the 
j uri:-idiction of the department. " Dam " means any 
artificial barrier, together with appurtenant works, 
if any, across a stream, water course, or natural drain­
age area , which does or may impound or divert ,Yater , 
and which either (a ) is or will be 25 f eet or more 
in height from natural stream bed to crest of spill­
way, or (b ) has or will have an impounding capacity 
of 50 acre-feet or more. Any such barrier, which is or 
will be not in excess of six feet in height , regardless 
of storage capacity, or wh ich has or will have a stor­
age capacity not in excess of l 5 acre-feet, r egardless 
of height, is not consider ed a dam . .A list of dams in 
Placer County presently under state supervision , 
together with pertinent data, is presented in Appen­
dix J. 

Land Use 
~-\. s a fir st step in estimating the amount of the wa ter 

requirements in Placer County, deter minations wer e 
made of t he nature and extent of land use prevailing 
during the base period and i11Yestigational seasons. 
Similarly, the p r obable nature and extent of ultimate 
land use, as r elated to the water r equirement, was 
for ecast on the basis of land classification surw:v llata 
which segregated lands of the county in accordanee 
with their suitability for irrigated agriculture. 

Present Pattern of Land Use. The Placer County 
~\.gricultural Commissioner for some years has made 
annual surveys of acreage, production, and value of 
agricultural pr oducts in Pla cer County. T n 19-1 6 the 
T.,.nited States Bureau of Reclamation ma<le a land use 
suryey ,vhich included most of th e Valley P nit of 
Placer County. A comprehensive land use survey was 
made by the Division of \Yat er Resources in l 948--1!) 
as a part of the current i11Yestigation. 'J'his survey in­
d uded all lands in the county outside of the national 

fo rests. The Va lley Unit, comprising about 110,000 
acr es, was resuryeyecl in 19-:1-9-50, and again in l !l;;0-
51, to obtain data on changes i11 land use and on 
incr eases in surface and ground water utilization. 

Data available from the foregoing snryeys were suf­
fic ient to d et ermine the average land nse pattern in 
the Valley 1Tnit during the three-year base period. For 
purposes of this bulletin, the most recent land use 
pattern available, that for the 1950-31 season, was 
considered to represent ' ' present conditions of land 
use and development in thC' \ ' alle~· Unit," and is so 
ref erred to in subsequent disenssion. Summaries of 
the rcsu l ts of the lancl use surveys of the Valley Unit 
for the investigat ional seasons of 19-18-.J.9, 19"19-50, 
and 1950-51, and the average land use patt ern for 
the base period, are presented in Table 25. The land 
use pattern existing cl uring the 19"18-"19 season was 
consiuered to represent p resent con ditions of dC'velop­
ment in the l<'oothill , Amer ican River , Bear Rinr, 
Yuba Hiver, and Tahoe Un its. Summaries of the 
results of t he land use surveys for Placer County are 
presented in '!'able 26. Lancls presently irrigated in 
Placer County are shown on Plate 13, entitled ' ' I r ri­
ga tcd and Irrigable Lands, 1951. " 

TABLE 25 

PATTERNS OF LAND USE IN VALLEY UNIT OF PLACER 
COUNTY DURING INVESTIGATIONAL SEASONS 

(In acres ) 

Base 
period 

aYerage, 
Class and type of la nd use 1948-49 !!)48-49 1949-SO 19SO-Sl 

through 
1950-S l 

-·--1----------

Irrigated la nds 
Hops -- ----- - ---- --- - ----- -- -- 440 430 430 460 
Orchard ____________________ _ 880 820 780 l ,OSO 
Pastu re __ _ 2,6SO 1,920 2,860 3 ,1 70 
Rice ___ __ _ 5,11 0 ,5 ,320 4 ,400 S,61 0 
Truck ____ -· I SO 160 170 120 
Vineya rd _ 310 280 320 320 

------ ------

Subtota ls_ 9 ,.540 8 ,930 8 ,9no 10,730 

Dry-farmed a nd fall ow la nds 
Fa llow _____ ____ ______ __ __________ 2 1.030 24 ,800 17,600 20,680 
G ra in _____ 26,070 20,120 3 1,390 20,71 0 
Orchard ___________ -- -- 370 420 450 2SO 
Rif'e. idle ------------ --- 2, 5 10 1,950 2,S70 3,000 
Vineyard __ ----------- 1,290 1.460 1,210 1,210 

-----~ 

Subtota ls __ ,51,270 .54, 7SO S3 ,220 45,850 

Native veget a tion 
I Brush a nd trees _ 2,S lO 2.(i40 2,640 2,240 

Na tive grass ____ 42,890 

I 
39,900 41,390 47 ,370 

\\' astela nd _____ I SO I SO I SO 1.50 

Subtota ls __ 43,550 I 42 ,n!lO H,180 49,700 

1\1 is<'ella neous 

I Airports ___ ._. 80 80 80 80 
County a nd farm roads 690 690 690 6rJO 
Fa rm lots a nd urban ____ 2, 180 2,170 2,180 2,200 
Highways a nd r~il r :>ads_ 160 IGO 160 mo 

------------

Sub tot a ls 3. 110 I 3 . ,oo 3.110 3. 130 
====-==== 

TOTALS ____ IO\l,470 109,470 109.470 109,470 
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TABLE 26 

PRESENT PA HERN OF LAND USE IN UNITS OF PLACER COUNTY 
(In acres) 

Class and type of land use 

Irriga ted lands 
Hops __ - - - - - - -
Orchard __ ___ _ 
Pasture __ ________________ _ 
Rice ___ __________________ _ 

Truck __ ------------------ _ 
Vineyard ______ --- --- - -

Subtotals _____________ _ 

Drv-farmed a nd fallow lands 
Fallow __________ _ 
Grain ___ ____ ____ _ _ 
Orchard _ _ _ _____ _ 
PasturP and range _ 
Hice, idle _____ ___ _ 
Vineya rd _____ _____ _ 

Subtotals _______ _ 

Nati\'e yegetation 
Brush and trees __ _ 
Native grass __ 
Wasteland ____ _ 
W oodland pasture __ _ 

----- - --

Valley Foothill 
Fnit llnit 

-- ~ - - ----

·160 0 
1.050 17 ,750 
3, 170 5,680 
5,1110 0 

120 0 
320 1,020 

10,730 24,450 

20,680 0 
20,710 7,110 

:!50 3,490 
0 2ti,480 

3,000 0 

---~~ I fi50 

45,850 37,730 

2,:!40 67,990 
47,370 4,330 

150 0 
- ----- 2,HO 

-- ---

Subtotals _ 49,760 I --,;,,060 I 

l\ liscellaneous 
Airports _ 80 80 
County and farm roads _ G90 1,660 
Farm iots and urban __ _______ _ 2,:!00 1,880 
llighways a ud railroads ___________ _ 160 280 
N a tiona l forests _ __ __ _ 0 0 
La ke Tahoe _ _ _ _ _ ____ _ 0 0 

Subtotals _________ _ 3, 130 3,900 

TOTALS __ 109 ,470 141,140 

Probable Ultimate Pattern of Land Use. Lancls 
of Pla<'er County Wf'l'(' dassifiecl with 1·esped to their 
suitabi lit~· for irrig·atPCl agri<·ultnre. Th<' lands so 
dassifiecl indudl'd those lying· generally west of the 
national forest bonndari<>s, lwlow an eleYation of about 
-1-,()()0 feet . 'l'he national forest lands w<'re <'xdmled 
sin('e it is lwliewcl that the~- will he presnwcl in the 
publi(' clomain and cleclil'atc0 cl genera11~· to grnzing, 
lumbering·, and l'l'<'l'Pation. This, tog·<'ther with the 
limitations impose<l hr climatil' ancl topographie con­
ditions, and the almrnlant pre(·ipitatio11 in thP hig·her 
p}eyatio11s, 1<'<1 to t h f' ('Oil(' l nsion t lrnt la rgc·-s('a le water 
snpply dpyp]opments to supply water within the na ­
tiona I forest:-; woulcl 1w,·e1· be rPqnir<>cl. 

Oeneral information reganling tlw c'xt ent of irri­
gat<>cl and il'l'igable la1Hls in the 11atio11al forests in 
PlaC'er County was obtainecl. bow<'Y<>r , from tl1e Pnited 
State:-; Forest ~erYiee. The irri:.rnble lands are gen­
eraU>· lol'.atcd in sma ll Yalleys whPre the terrain is 
near!>· fiat , and whPre watPr for irrig·ation is aYailahle 
b>· clireet cliYcrsio11 from local st l'eams. Data furnished 
hy the Porest 8Prvi<·e indieate that onl>· about 20 a<'l'f'S 
of :-;rn· h lall(l a1·p il'rig·atecl at the present time, and 
1hat a11 additio11 al 610 aer<>s al'P consi,ler<' cl to be ini-

-

American Bea r River Yuba Hiver I 

Riwr Unit Unit Fnit 
Tahoe 

Totals t:nit 
--- -~ -

i 

0 0 0 0 4fi0 
2,2f>O 960 0 0 22,0:!0 

140 480 0 0 9,470 
0 0 0 0 5,610 
0 0 0 0 120 
0 0 0 0 1,340 

------

2,400 l ,HO 0 0 39,020 

0 0 0 0 20,680 
50 HO 0 I 

7GO 170 0 

I 

2, 100 1,3130 0 
0 0 0 

130 0 0 

0 27,9110 
0 4,670 

gl 
29,940 
3,000 
1,990 

3,040 1,620 0 

349,!l:!O 3G,490 I 0 
250 0 I 0 

0 0 
I 

0 
380 710 0 

I 
3;:,0 ,5"0 37,200 

:I 88,240 

4.56,640 

gl .51,950 
1.50 

0 1 3 ,830 

0 1 512,.570 
I 

0 0 0 
G40 130 lO I lg I HiO 

3,:!40 
80 0 10 130 4,300 

:.no 80 fiO :wo 1,050 
142,810 1,580 13,450 109,580 :!67,420 

0 0 0 48,900 48,!iOO 
---- ---------

143,740 1,790 13,530 158,980 325,070 
- ------- -- -

499.730 4:!,050 13,530 ].58,980 1164,900 

----

g·able, u1· a total of about 6:30 anes. In a f<'". iustan('es. 
pol'tions of the na tio11al forpst:-; along their \YPsteru 

boundaries were i1l<' I ndecl wit hi11 the land usP and 
larnl classifiC'at io11 :-;u1·Yeys ma,le b>· tlw l)jyi:-;ion of 
,Yater R esonrl'cs in the ('ll!Tent i11Y e:-;tigatio11. The 
foregoing figures fnrni:-;lw(l b>· the {T11itPcl Ntate:-; I<.,or­
est 8<'1'\'il'e do not i11dndc the:-;c area:-;. 

Tlw la 1H1 dassifica tion made cl uri ng· the i 11\'Pstiga­
tion was lmsecl on standards innih·i11g ph>·sil'al fal'­
ton; and known inherent ,·ornlitiorn; of soi ls, topog­
raph>·, ancl clrainage. The l'ornlitious r elati,·e to tll<-' 
:-;oils that larg<'I>· detl'nnine their snitabi lity for irri­
gation m·e depth, texturP, ancl stnl<'tnre. Tlw:-;e ph>·si­
eal factors to a larg,, PXt<>nt dPtenni11<' the moisture­
holcling eapal'ity, the r oot zone m·Pa, the ea:-;p of ini­
gatio11 arnl l'UltiYation , and the aniilahle nutrient 
ca pal'it~· of tlw soil. 'l'opugraphil' co11clition:,.; c·onsicl­
ere<l we1·e the degT<'e of slope a ml und nla t io11s. 'l'hPsf' 
affect the ease of irrigation a1Hl tlw type of irrigation 
pra<·til'P rPqnirPcl tu pru,·icle water at a prope1· rate to 
l'l'Oppecl larnl. ~\ proper rnte of irrigatio n applieation 
will permit the soil to absorb all<l hol,1 moistu1·e with­
out prosion or exc·(':-;siY<' los:-;(•:-; throug·h r unoff or 1wr­
eolati on. ~\ s a gen eral rule, 110 land:-; with smooth 
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slopes in exeess of a :-W-foot rise in 100 feet of hori­
zontal distance ,wre eonsidered to he snitablP for de­
Yelopment by irrigation. Drainage is highly impo1·­
tant ancl is closel.'' assoeiatee1 with problems of salinit.'· 
a1Hl alkalinity, and waterlog:ging of lamls. It was 
assumed that llll(ler co1Hlitiorn; of nltinwte clevelop­
ment all land suitable for reclamation will be0 re­
elaimed. 

Eeonomic faetors relating to the dc,wloprne11t, pl'O­
duetion, or marketing of adaptable crops m 're not 
eonsic1erec1 in making the lal1(1 elassification, nol' werP 
costs of elearing, leYelinµ:, or other operations re­
quired to prepare lancls for eultiYation. The elassifiea­
tio n was prec1ieatec1 on the ultimate pote11tial of the 
lanc1, withont regard to aYailabilit.'' of water 01· pre­
sent larnl utilization. On the hasii-; of the foregoing 
stam1arc1s, agricnltural lancls of Plaeer Count.'' were 
segregated into the following seyen elasses: 

C'Iass 1. This clas:s comp1·isP:s lan<l:s that are highly <h':sir­
ah!P in eY<'I"Y n•spPet for •·011tinuons irrig·att•<l agTicultun•. and 
ca pah!P uf producing all elinrntically adaptP<l erop,;. 'l'he soil,; 
arP deep, with good surf;H'<' and subsoil <lrainage, of nwdium 
to fairly fine texturP, and go"'l watPr-holding capacity. Tlw so il 
strneture is suf"h as to 1wrmit eaR_Y 1><•11l'tratio11 of root:,;, air, 
anrl "·ater, and tlw land snrfacp is ,;mooth anti gPntly ,;loping. 

('las,; :!. This class f"olllprisPs }all(l:s that a1·p g·p1]('rally lim­
itPd to elimatiea lly adapt Pd nwdinm-rootP<l •·1·ops. ti UP to t ht• 
rt•:strictiH' fp:itnrPs of thP :soil dPpth, an<l. to a minor extent. of 
topogra phy or <lrainag·P. Tlw.Y arP wPII snitP!l fo1· dPYelopnwnt 
under i rrig-a tion. 

('la:ss ::. This clns,; compri:sc:-; lantl:s that an• g-Pnt•rally lim­
itP<l in thPir nsP to elimatically a<laptt•d i-hallow-rootPd crops. 
owing to d,,fieiPneiPs in ,;oil depth. moi:-;tnrP-holrling- enpacity. 
to))OgTaphy, or to <lrainag,• charactPri,;tic-s. 'L'hi,; clas:s of land,; 
i>< snitahlP for <lPYPlopnwnt nndPr irrigation, hut lwcausC' of 
shallow soil <lepths, grPnt,•r care an<l skill arP 1·<>q11i1·Pd in th,· 
np))lication of \Yat<'r. 

('lass -!-:!. 'l'his class eomprisP:-; lands whi<'h fail to nwet thP 
,;t;rndards for ClassPs 1. :!. an,! :~ lan,1. PSJH·C'ially with 1·Pgar,l 
to topographic cnn<lition i-. ThP:sP lands nrP :snitablP. through 
s1wcial ii-rigatio11 practi<·Ps. for th,• pro,lnction of c,•rtain 
Cl"O))i-, not prPclUtlP<l by elimatie eo11ditions. Owing to tlwir 
n10re rolling- topography, th .. ~· are morP ,;n,-e<'ptihlP to ,•rosion. 
and gr<'ater cnrP must l1P taken in applying· watPr an<l main 
tai11i11g eo\"Pr CTop,; wh,•rp th•' lan,l:,; arP undPr eulth·ation. 
Thus. thC'se ]antis an• hei-t snitPd for crop,; whi<-h c:111 he irri­
g-atNl with small h,•ads of water, including ordiarrls, Yi1w­
yarrl1s, an<l Jl<'l"nrn11,•11t pasturP. In coars<'-tPxtnrPrl graniti<" 
,;oils. 1·a11id 1wrcolation from thP root ,1011!' ma~· prohibit pro­
<lu<"tion of YPr_v shallow-rootnl grass crops. 

SI 

( 'la:ss -! -:t Thi:- da:-ss c·om))ris,•:s l:m<ls whieh fail to me<'t the 
rPqnirPmPnts of ('Ias:s,•s 1. :!, arnl ::, nwinly on acPount of topo­
g-raphi<· t"ornlitiom,, an,! fail to mcPt thC' ;;;tan<larcb; of f'la,;s 4-2 
lan<ls on account of shallow,•r :soil t!Ppth:s as wPII as RtC'PpPr 
topogTaphy. Lands i11 thi:,; class arP suitahl,• for thP production 
of shnllow-rootPd orC'hards and pPrma11e11t pasture. HoweYPr, 
irrigation 011 the stt>ep sloprs rPqnires grPat ,;kill and cart'. 

Class ii-1'. 'rhis class <·ompris,•:-; lmJ<ls whid1 arP gPnPrally 
d,•sirahl,• in all r,·spPf"ts otlwr than dppth of ,;oil, which grPatly 
restrict>< tlwir ndnptahilit.Y for <-rops othPr than 1wrma11ent pns ­
tnrP. Owing to their shallow dPpths. tlw:s<' land,; requirP fre ­
quPnt irrigation. 

Cla:ss fi. This class comprise:-; nil }a]](ls that ,Jo not nwet tlw 
minimum 1·PquirPme11ts of suitability for irrigation usP. 

Tn eo1meetion with the '' SnrW.'' of ;,\lountainous 
.Are'as, '' anthorizec1 b~· Chapter 30, Statutes of 1947, 
a Janel e·lassifieation sm·ye~· was made uf all lands i11 
the :\lother Lode Hegion, extendi ng from Butte 
Count.,· on the north to :;,\lariposa Countr 011 tlw south . 
:\Iost of Plal'e1· Count.'· is inelu<led in thii-; region. 
Consee1uPntly, tlw land elasi-;ification sun·e_'I' in Placer 
Count.'·, which for purposes of the eunent inyestiga­
tion incluelt0 cl the Pntire eount.'·, wai-; e·omhwted eon­
eurrentl.v with, all(l using· the same methmli,,; ancl 
starnlarels as th<' elassification snrYe.'· for the :\lother 
Lock Hegion. Tn order to insure that land elassifiea­
tion stamlarcls arnl fip}(l mapping: were apprnpriate. 
a11 inc1epern1Pnt arnl hi::d1l.,· qualifi<-'cl board 1·e,·iewPc1 
the starnlanls. the SlllTP.'' procedures, all(l thP c1eg-reP 
of eonformit.'' of the field work with the ei-;tablished 
starnlar<k Members of thP board \Yere: Dr. Ralph C. 
Cole, Chief, Lanel Classifieation Section. Dnrean of 
Reelanrntion, Fnitecl Statei-; Department of the In­
terior; Rolwl't .:\. Gardner, 8enio1· Roil CorrPlator. 
Di,·ision of Roi] Rm·ve.'\ Pnite<l StatPs Department of 
.:\g1·ieulturP; and WaltPr '\Y_ '\Y eir. Drainage Engi-
11ePr, Division of Roili-;, College of ,.\gricultnrP, Uni­
nrsit.'· of California. The0 board made its r e,·iew b.'· 
ehrcking·. as a samplP, the larnl elassifieation sm·,·ey in 
< ' alaYc>ras and 'l'nolnnme Conntirs. ThP report of the 
hoarcl is p1.:.Psentec1 in Ap1w11dix K. 

He ';lllts of th e lanc1 e·lassifieation of Plaeer Count.'·, 
i11t'l11elirn:i: ]all(li,,; within the national forests, are pre­
sPnte<l in 'l'ablP :!.7 . Locations of the irrigable ane1 
noninig-ahlP lands arP i-;hown on Plate 1:1. 

TABLE 27 

CLASSIFICATION OF LANDS IN UNITS OF PLACER COUNTY 

l_ _ - -
2 __ 

3 --
4-2 --
4-3 -­
.5-P __ 
r, 
Na tional Fores t 

TOTALS 

Land class V ~nev 
l ' 'lit 

1,320 
13,\HiO 
5fJ,4\JO 

5,810 
2,320 

18,\110 
10.GGO 

0 

IO!l ,HO 

* Does not include J 8,!JOO aerrs of wa ter surface of Lake Tahoe. 

(In acr es) 

Foothill A n1erican Bear RiYer Yub~ River 
Unit R iver U nit U nit l'nit 

0 0 0 0 
G,150 30 20 0 
3,1\JO 0 4 'l 0 

35,230 17 ,050 l ,fiGO 0 
29,890 G, 940 5 ,t:!iO 0 

5,280 0 0 0 
Gl, 400 332,900 33.0HO 0 

- 14 1. 14: 1 

142.81 0 1,580 13,530 

49\l ,730 42,0SO 13 ,530 

T a hoe 
U ni t 

0 
0 
0 
0 
0 
0 
0 

l 10.080 

* 110,080 

T obls 

J .3:!0 
20.JfiO 
S<J.720 
5\1,750 
H,810 
24,190 

438,050 
21i8.000 

*Hlfi ,000 
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J>L.\l'EH l'OPXTY IKYESTHL\'l'IOX 

TABLE 28 

PROBABLE ULTIMATE PATTERN OF LAND USE IN UNITS OF PLACER COUNTY 
( In acres ) 

Chss of hnd use 
V~lley Foothill 
Unit llnit 

Irrigated lands fiS.300 !l5.fi00 
Dry-far11lf'd lands lti,000 0 
Na ti ve vegetat ion 8,870 C, J ,.\.10 
i\liscellaneous ____ lfi,300 H,100 

TOTAL:,.\ _ 109,HO Hl,140 

* Does not include 48,900 acres of water surface of Lake T;1hoc . 

By use of the lantl elassification rlata a probable 
ultimate pattern of land use for Placer Connt.v \Yas 
foreeast. The general assumption was made that 1111tler 
an inereasing prPssure of demand for ag1·icu I tnral 
protluds all inigable but prPsently dr~· lands would 
eventually be providPd with irrigation senil'e. Provi­
sion was also madP for probable inl'rcase in lands 
devoted to farmsteads, roads, urban, and other misl'Pl­
laneons purposes urnlPr cornlition:,; of probable ulti­
mate development. 

Tlw estimated ultimate land use pattPrn of Placer 
County, snmmarizerl by geupral elasses of larnl nsP 
and by units of thP county, is presented in Table 28. 
Irrigable lands, as determined b,Y the land elassifil'a ­
tion SllrVe~r data and as indicatPd by the probablP 
ultimate land use pattern, are shown on Plate 1~. 

Unit Use of Water 

The second step in evalnation of water ret1nfre­
ments involved the determination of unit values of 
eonsmnptive use of watPr for Nlch type of }all(} use. 
Bstimates of thesP unit values \Yere hasetl 011 the 
rPsnlts of studies in the investig-ational arl'a and of 
prior investigations in otl1Pr areas. 

A procPdnre sng·gpstetl in part b)' IIany F'. Dlant')' 
and ·wayne D. Criddle of thP Soil Consprvation 8Pn­
ice. Uniterl States Depal'tment of Agrit·nltme, in 
their reports entitled "A 1'f Pthorl of Bstimating­
\Vatcr RPquirPmPnts in Irriµ:att'1l A rcas from Clima­
tologit'al Data,'' tlat e1l Del'Pmbp1·, 1 ~l-17, and '' DC'tPr­
mining \Yater R l'qnirements in [rrig-atetl Areas From 
Climatological all(} ] rrigation Data,' ' dated 1\ ngnst , 
19GO, was gP1wrally utilized for a1ljnstnwnt of availa­
hlP data on unit 1·011snrnptiv1' use b)· irrigatPd l'l't>ps 
in other localitiPs to l'OlTcspond with eonditions exist­
ing in Plaeer County. Th is uwthod in vol wd COITt'la­
t ion of thr' tlata on the basis of variations in awra:-'.'e 
monthly temperatnres, monthly pen·entages of annnal 
da)' timt' hours, prt>cipitatio11, and ]pngths of grnwing· 
s1'aso11. l t disrpgardPtl t·P rt ain g·pnprall)' nnmpasurPd 
faetors sneh as wind movement, humidity, ete. 

CPl'tain modifications were rn ,ule in this prncP1lnre 
to nwet tlw neetls of the current im'Pstigation. l Tnit 
,,a ltws of eonsumpti ve 11s1' and irrigation dPma nd fo1· 

.\n1erican B<"lf River Yuba Hi,·er Tahoe 
Totals River lTnit llnit Unit Unit 

:?0.:?00 ti.000 0 (1 lfi0, 100 
0 0 0 0 Hl,000 

.ii/i ,730 34,(l50 13,530 110,'lSO 7fJ.1 ,300 
,'3,800 uoo 0 0 3S,ti00 

----~ 

49\l,730 -l:!,050 J:>,530 *110,08[) *Ul!l ,000 

1·1eP in t hP \ ' all1'y 11 nit werP d01·iw1l hr irnlepe111lent 
anal)·sis, utilizing data obta i11e1l 1lming tliP i11v0stiga­
tio11. lTnit 11:,;p of watt'!' factors appli1·ab1t, to nrhan 
and misedlaneons typPs of la11tl n:,;e in tht• Foothill, 
~\meriran Riwr, BPar River, and Yuba Riwr Units 
werP ef-timat ed , using· vahws detenninetl in t·onnPction 
with studies for tlw Sun'P,,. of ::\Iountainon-; ArPas. 
The total amount of s1wh USP of water is small in t•om­
parison with ag1·icnltural rPqniremc11ts. l Tnit usp of 
watPr factors for the Tahoe Pnit was not estimated 
during· the current investigation. Bstimatcs of prPsent 
awl probable ultimate water l'Pquin'mPnts of the 
Tahoe lTnit ,Yere obtaint'tl from th1' ' · ,Joint Rt'port on 
thP l ' se of \Yater in the Lake 'l'ahop \YatPrshecl," 
preparPrl b)· tlw 8tate EnginePrs of Ncrn1la and Cali­
fornia, dated .June, 19-!D. The p1·ol'c1lures ntilizcd for 
Pstimating nnit valnes of consumptive use of water 
ant! unit valuPs of l'Onsmnptive use of applierl water 
arP outli11e1l separatPly herein. 

Consumptive Use of Water. The fo llowing is an 
outline of the proc0durP utilized for estimating unit 
values of eon:,;nmp tive USP of water: 

1. 'l'he unit value for Pach irrig-a tPd c rop durin;.: its g-rowiug­
:,;pa:,;nn wa:s takPn a;; thP produd of :wailahle hPat and an 
appropriate codfieiPnt of eo n:-:u mption, w here: (a/ the available 
hrat wa:s tll<' ,; nm of t hP v rodu•·ts of :l\'t> l':t g-e monthly tem11era­
tur<':-< and monthly p<'r C<' llt of daytinw hour;; , an<! (b ) the 
eo<' ffi<·iPut of eon:s11mption wa;.; one whieh ha s lwen s<'lPcted as 
npprnpria te for C'alifo1·11in hy Harry F. P.lanp~· as a result of 
his ,;tudiPs fo r th<' ~oil Cnnsprvation ~<·rYie1>, C'Prtain excep­
tion :-: inn,h·pd thf' usP of copfiicirn t s es tinrnt ed from consumpt ive 
us<' dnta available from othe r sou r('es. 

~- T!H· unit valuP for <':teh irrigate<! crop during- its n on­
growing :-<Pason was takP n a;; th1· amount of prPeipitation 
an1ilahlt>, hut not f' X<'ePding- onP to two iu.-lws of <lPpth per 
month, dqwndin:,: upon thP type of erop and covPr emp. 

~- 'l'lw ;.;pasonal unit vah1P for eaeh il'l"ig-atPd e1·op wa s taken 
;is th<' su mmation of ,·alue:-: dt•te rmin<'d n11<ler item;; 1 and :! for 
t hat typr . 

-!. {' nit :-<f'a:sonal vah1Ps for rice W<'rf' taken as :i-! inehes of 
(lPpth of water 1wr ypa1·, pl11 ;.; pn·cipitation available during the 
nongrowing spa;.;0 11 up to h11 t not f'Xt'Peding one inch of drpt h 
p<'r month. 

:i. l'nit sea;.;ona l val11P:s for uativP nn1111al grns;.;es wPre taken 
as l'qu;!l to the avai lahl<' pree ipitation up to hut not excee<ling­
two ineh<'s of dP1ith per month. 

fl. Pnit :spa,;onal vnluPs for nativP vPg-etation oth<'r t han 
nn 1111al grm;;,;p;.; WPre est imated on the hn,;i:s of an1ilahlP tlata 
0 11 corre>< pouding- consumptin• usP in ;.;imilur localities, ,luP 1·011-

odderat ion hein;.:- gi\·eu to <IPnsity and t,YP<' of ,·<·;,:-Pt11tio11 anrl 
depth to g-rountl wn ter. 
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Pump Irrigation of Rice West of Lincoln 

Sprinkler Irrigation of Pasture West of Roseville 
Water Supply Pumped From Underground 
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7. l 'nit s1•as1111al n1!111•s for frpp \\"lllt'I' surf:!,,,.,_ \\"t'rP Psti-
111:1 t •·•I fr11111 a n1 ilah!P l'l'('t1rds 11f PY:lpora tion. 

:--.. I 'nit :<('HSOIHII YahlP:< for l"t'll11!ining- 111is( 0 Plla11l'11l1S typ,•s 
of land usP \\"Pl'P P:<timatPd 011 th•• hasi,; of :1n1ilahlP data 011 

co rrpsp01Hli11g- consnmptin' n;,p in similar loealitil';;. 

Estimatc'd nnit seasonal n1lues of <·onsmnptiv<' us<' 
of "·ater in the Yalh·~· Unit, ineln<ling <·onsnmption 
of Jll"P('ipitation, are pr0sente(l in Table 2D. In view of 
the i11diN1t0d watl>r supply and climatologiral simi­
larities of the' nwan an d ba,;e periods, the 0,;t imat ed 
a n•rngl' 1111it s0asonal val11es of eons nm pti VP use for 
the bas<' 1wriorl \\"Pl'<' eonsiclerecl to approximate' cor­
r0spo1Hling values for the mean period. 

TABLE 29 

ESTIMATED UNIT VALUES OF SEASONAL CONSUMPTIVE 
USE OF WATER IN VALLEY UNIT OF PLACER COUNTY 

(In feet of depth) 

Class a nd type of land usP 

lrrii,:ated lands 
Hops ___ ___ _ _ ___ _ 
Orchard _________ - ---
Pasture ___ ------- _____ _ 
Rice ___ _________________ _ 
Truck ________________ _ 

Vineyard __ --------------

Drv-farmed a nd fallow la nds 
i"allow ___ __ _ ------ - ___ _ _ 

Grain _ ----------- - ------
Orchard _____ - __________ _ 
Rice, idle _______________ _ 

Vineyard ---------------

Nati,·e vegetation 
Brush and trees __________ _ 
Nati,·e grass __ 
\\'asteland _ 

:.\liscellaneous 
Airports 
County and farm roads __ 
Farm lots and urban _____ _ 
Highways a m! railroads __ _ 

Average 
for 

3-year 
base 

period, 
1948-49 
throui,:h 
1930-51 

2.9 
2.8 
3.7 
5.0 
2.2 
2.3 

0.7 
1.3 
1.0 
0.7 
1.0 

4.0 
1.2 
0.7 

1.2 
1.0 
2.0 
1.0 

1948-49 

------· 

3. 0 
2.8 
3.7 
4.9 
2.2 
2.3 

0.6 
1.2 
0.9 
0.6 
0.9 

4.0 
I. 1 
0.6 

I. 1 
1.0 
2.0 
1.0 

1949-50 1950-.51 

---- -----

2.!J 2.9 
2.8 2.8 
3. 7 3. 7 
5 .0 .5 .0 
2.2 2.3 
2.3 2.2 

0.7 0.8 
1.4 1.2 
1.0 1.1 
0.8 0.8 
1.0 I. 1 

4.0 4.0 
1.2 1.3 
0.7 0.8 

1.2 1.3 
1.0 1.0 
2.0 2. 0 
1.0 1.0 

Consumptive Use of Applied Water. 'l'h<' 1·011-
s11mptive nse of applied water in tlw \ Talley I Tnit 
was c·o111pn ted as thP diffrrenee between total seasonal 
c·o11s11111ptiv0 nsP of wat0r and that portion of thr sea­
sonal c·o11s11mptiv0 nse met by preripitation. Estimated 
unit s<'aso11al values of eonsnmptive l!se of appli0d 
water in tlw Yall0y P11it of Plae0r Corn1t~· an' prr­
sc•11ted in Table 30. 

I Jittl0 i11formatio11 is availabl0 r<'g'ar<li11g adnal 
Ya l110s of consumptive nse of appliNl wat<'r hy irri­
gat<'<l crops in rno1111tain and foothill areas of Cali­
fornia. ( lrga11iz0d age1wies rlistrihnting irrigation 
watc•1· aI'<' few, a11<l sneh n•eords as are aYailahl<' gen­
<'rally do 11ot IH'rmit thP rleter111i11ation of q11a11tities 
of appli<'<l \\"ater eonslllllPd h~· irrigatecl lands. \Talid­
ity of the• rlc•sc·rilwcl m0thod for estimating 1111it eon-

TABLE 30 

ESTIMATED UNIT VALUES OF SEASONAL CONSUMPTIVE 
USE OF APPLIED WATER IN VALLEY UNIT OF PLACER 
COUNTY 

(In feet of depth) 

C lass and type of land use 

Irrigated la nds 
Hops ___ _I 
Orcha rd _ 
Pasture ___ _ ________ _ 
Hice ______________ _ 
Truck ___ _ 
Vineyard _ 

:\liscella neous 
Farm lots and urban _____ _ 

A\'erage 
for 

3-year 
base 

period, 
1948-49 
through 
1950-5 1 

l. i 
1.6 
2.6 
4.3 
1.5 
1.2 

2.0 

1948-49 

1.8 
I. 7 
2.7 
4.3 
1.6 
1.3 

2.0 

1949-50 1950-51 

1. 7 1.6 
1.6 l.5 
2.7 2.5 
4.:1 4.1 
1.5 1.5 
1.2 1. l 

2.0 2.0 

snmptive usp of applied water in sneh area,; in Placer 
County was confirmed by the r0snlts of dPtailed inflow­
ontflow studies eomlnl't0d 011 four small watershrds 
in thr Foothill, Am0riean HiYer, and Bear River 
Units. The watersheds arP loeated i11 highly developed 
orehard areas, and inelnde a portio11 of Belen Valley 
in the Bear Riwr Pnit, Penryu Vall0y aml the npper 
portion of the Sailor RaYine watershrd in the Foot­
hill Unit. aml thP l\lormon Crrek wat0r,;her1 in the 
Ameril'an Hiver Unit. Ar0as of the wat0rshPdR vary 
from 360 to 6,023 aerrs, mul the awrage elevations 
range from about 500 to abon t 2,300 frrt above sea 
}<_>vrl. Loeations of thr watersh<>ds ar<' shown on 
PlatP rn. 

Fiel<l surveys arnl ,;tudirs \\'<' re <'OlHlnrted on these 
watersheds thronghont the irrigation ,;eason of 
1050-31. The wat<>r snppliPs l'Onsisted of precipita­
tion aml diYersiorn; from canals of thr Parifie Gas 
all(l ElPetrie Company awl .Nevada Irrigation Dis­
trict. Reconl,; of inflow to aml outflow from t he water­
she<ls wer<> obtainrd from rn0asnn'lll<'11ts. Prrl'ipitation 
data \\"ere obtained from Unit0d States "\Yeather Bu­
reau rec·or ds at Auburn. Colfax, and Roeklin. Of a 
total irrigated ar0a of ahont :i,--100 acrp,; in the four 
watersheds, approximat0l,Y :3,:300 m·r1's are orrhards, 
about 1,200 aeres arP water-loYing natiYP v0getation, 
anrl the remaining 000 arres are pastnrP and vineyanl. 
The r0s11lts of th <> stlHlies are shown i11 'rahlr 31, whieh 
also shows, for comparison. thP ntlurs of nnit con­
snmptiYP nse of appliNl water <·ompnt<>cl for 1950-51 
cultm·p aml rlimatologica l eornlitio11s. Data obtained 
111 <'O llneetion with the wat0rsh<•rl inflow-outflow 
stmli<'s are giYen i11 .Appendix L. 

TahlP 31 irnlieat<>s that thr f•0111pntNl 10;)0-51 unit 
Yah1<>s of eonsnmptivc nse of appli0d water agree 
<· losel~· with valn rs rleriYecl from the inflow-ontflo,Y 
st11di0s in all watershed-; ex<·<·pt Ecl0n Yallry. In this 
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TABLE 31 

ESTIMATED UN IT VALU ES OF SEASONAL CONSUMPTIVE 
USE OF APPLI ED WATER IN SELECTED WATERSHEDS OF 
PLACER COUNTY 

Irrigated Average 
n 'atershed area, elevation. 

in acres in fee t 

Eden Valley __ ----- 113 2,350 
Penryn Valley __ .. 3,240 500 
Sailor Ravine _____ 209 1,300 

Iormon Creek _ ...... ______ 087 1,050 

Consumptive use of 
applied water, in 
inches of depth 

1950-51 
(from 

inflow­
outflow 
studies) 

16 
24 
23 
20 

1950-51 
(com­
puted) 

21 
22 
22 
19 

wate!'slwtl. the smallest of the four, the compntf'd 
valne is considerably higher than that from the inflow­
outflow studies. Tn view of the <'lose agreement of 
results from the three larger watersheds, snbseqnent 
estimates of present nwan s<>asonal cornrnmptive use 
of applie1l water in the Foothill, American River, and 
Bear Hin'r l r11its were deriw1l by eompnting the unit 
values of st'asonal eo11smnptiv1' ns<> hy the method 
deseribed p!'ev ionsly. 

Estimat1'd nnit ,·alues of seasorn1 I eowmmptive nsf' 
of applied water in the Foothill, Anwrican River, and 
Bear Riwr Units, togethPr with awrage temp<>ratnre 
and mean annual precipitati.011 011 thr nnits, ar<:> pre­
sented i11 Table 3~. In view of the indicated water 
supply and climatological similaritirs of the mean and 
base periods, the est imated awragr unit srasonal 
nllues of 1·011sumptiv<> ns<' of appliPd water for the 
base period were eonsiderNl to approximate eor­
responding- values for the mean perio1l. 

TABLE 32 

ESTIMATED UNIT VALUES OF SEASONAL CONSUMPTIVE 
USE OF APPLIED WATER IN FOOTHILL, AMERICAN 
RIVER, AND YUBA RIVER UNITS 

A,·erage ;\Jean Consumptive use 
temper- a nnual of applied water 

Unit atu re, in precipita- I 
degrees tion, in 

I 
F. inches In inches In fee t 

- --
Foothill ____ 62 27 22 1.8 
. .\.merican River. ,59 -18 18 1.5 
Bear River __ _ __ -· fil 2-1 22 1.8 

Present Water Requirements 

The total amount of th<> p1w;e11t \\·ater requir<>ment 
in the \' alley enit of Pla cer County was estimated 
by 111ultiplyin1,r the a1·reag-e of ea<·h type of la111l use 
by its rrspedin' unit vah1<' of consnm ptiYe nsP of 
water. ThP present rPqniremPnts for wat<>r 011 in·i­
gatPd, urban, ancl misc·Pllaneons lm1tls in tlw Foothill , 
Ameriea11 Ri,·Pr, Ht>ar Riwr, and Yuba Hiv<>r TTnits 

W<'I'!' est imated h.,· multiplying th<> r<>sJw<'tiY<' present 
acreages by appropriate unit ,·alnes of ro11sm11ptive use 
of applied wat rr. The total present reqnin•111e11t for 
water in the Tahoe Unit was tlerived from v11h1rs re­
port<>(l in the ",Joint Re1)ort 011 the Pse of Water in 
the I..ake 'l'ahoe \\·atershe1l. '' prepar<>d h.,· th<> ~tate 
E11g-i11P<>rs of Nevada and Ca lifornia, <lat<'d .June, 
19-lD. 

'l'lw results of the <>Stimates of water requi1·1'mcnts 
in the Yalley Unit dnring the base pNio1l a111l th<' 
investi:pitional seasons arr presc11te1l in Tahl<' :1l su111-
marize1l by g-eneral (' [asses of land use. An <>sti matc of 
the mean seasonal water reqnirem<>nt in tlw \ 'alley 
I rnit, as it wonld be with presPnt land use hnt nnder 
m<>a11 eonclitions of water supply aIHl <'limate, is also 
presented i11 Table 33. The estimate was based on the 
land nse pattern detPrm ined by th<> 1 !EiO-ii 1 sm·wy, 
and on estimatPtl averag-e nnit s<>asnnal val11Ps of eo11-
sumptive use of water for the thret'-yrar base' period 
whieh were eonsidere(l to approximate thm;<> for the 
mean period. The estimates in Table 3:1 include eon­
snmptive use of preeipitation. 

TABLE 33 

ESTIMATED PRESENT MEAN SEASONAL CONSUMPTIVE 
USE OF WATER IN VALLEY UNIT AND USE DURING 
BASE PERIOD AND INVESTIGATIONAL SEASONS 

( In acre-feet) -, 
Average 

for 
3-year 

I 

With 
pre~ent 
lan<l use 

I under 
mean 

Class of land use base 
period, 
19-18-49 
through 
1950-51 

1948-49 1949-50 1930-51 condi-

~ ... ---- ---1--

Irriga ted lands_. _ _____ 40,100 37,800 1 37,100 4~.000 
Dry-farmed and fallow lands 32,000 49.100 59,700 -IS,400 
Nati,·e vegetation .____ ____ 6 1.600 5~.SOO 6?.,400 7?.,700 
j\ liscellaneous ___ __ .. 5,300 ,, ,300 a,300 a,100 

TOTALS .. - - - - - - - . - . - - J.5[1 , 100 ] ,17,700 I 162,.soo 166,500 

tions of 
water 

supply 
and 

climate 

4,\000 
.j ;j,000 
65,900 

5,400 

161,300 

Tn order to facilitat<' ecrtain phases of the analysis 
of g-rou111l water h~'drolog·y, presentt'd in Chapter 
II. and to permit derin1tion of irrigation effieieneies, 
it was desirable to estimate seaso11al consumptive nse 
of applied water from surfaer antl g-ronnd wat<>r 
supplies in th<> YallPy Pnit of Plac<'r C'ou11t:v. To this 
<> 1Hl. appropriate unit seasonal values of eonsumpt i,·e 
11sc of appliPtl water wen ' mnltiplied by thP at· r eag-es 
of eaeh trpe of laud usr srrvNl br surfac<' "·ater an<l 
gronnd water during the resp<>etive prriods. 'l'h <> esti­
mates of eonsnmptive nse of surface watPr atHl grmmd 
"·atrr are summarizNl in Table 1-l hr lf<'ll<>ral <' la sses 
of land usP. 

The ri>snlts of the rstimates of pr1·sP11t m<>an S<>a­
so11a l 1•011smnptive use of applied watrr in th(' Foot-
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TABLE 34 

ESTIMATED PRESENT MEAN SEASONAL CONSUMPTIVE 
USE OF APPLIED SURFACE AND GROUND WATER IN 
VALLEY UNIT AND USE DURING BASE PERIOD AND 
INVESTIGATI ONAL SEASONS 

Class of land USP 

Surface wa t Pr 
Irrigated lands 
:\liscell a 1wous __ 

Subtotals _ 

G ro und watPr 
Irriga ted lands 
:\Iiscella neous _ 

Subtota l, 

TOTALS 

(In acre-feet) 

With 

AYe rnge 
present 

for 
land u Re 

3-year 
under 

base 
n1ean 

period, 
Hl48-4fl 1040-50 I "'~-5' conrli-

1948-4[} tions of 

through 
water 

J9;'i0-5! 
supply 

I a nd 
clima te 

I 
I 

-- -- ---

12,100 13 ,500 I 11 ,800 10,800 11 ,400 
1,400 1,400 1,400 1,200 1,200 

13,500 14,flOO I 13,200 12,000 12, 600 

19,500 17 ,300 17,400 22,900 24,000 
4 ,400 4,400 4,400 4,500 4 ,500 

23 ,!'.JOO I 21 ,700 21,800 27,400 28,50~ 

_ 37,400 36,600 35,000 3fl,400 41 , 100 

TABLE 35 

ESTIMATED PRESENT MEAN SEASONAL CONSUMPTIVE 
USE OF APPLIED WATER IN FOOTHILL, AMERICAN 
RIVER, BEAR RIVER, YUBA RIVER, AND TAHOE UNITS 

(In acre-feet) 

Irrigated 
Urban 

Unit a nd mis- T ota ls 
lands t'ellaneous 

---- --

F oothill __ 44,500 3 ,200 47 ,700 
American RiYPr 3,fiOO 200 3,800 
Bear RiY Pr ___ _ 2,fiOO I 0 2,(\00 
Y uba River_ __ 0 JOO 100 
T a hoe ____ __ 0 400 400 

Subtota ls ___ 
.50.70~ I 3, 900 54,fiOO 

N a tiona l forests 900 900 
~--'-----

TOTALS 50,700 
I 

4 ,800 55,500 

hill , 1\meri<>an Hiver, D<>ar Riv<>r, Yuba Hivrr , all(1 
Tahoe Units are presented in Table 35. 

_._\lthongh tlw results are not utilized in suhsr ­
qurnt analyses in th1s bulletin , the total c·onsumptivr 
use of water in the Foothill Unit was rstimated as a 
matt <>r of int er<'st. This \Yas donr fnr <>a<'h of the 
i nv<>sti!.rn t iona l seasons h;v eval na ting· the diff <>re1we 
hetwren water supply arn1 11isposal. The m<>thocl was 
the sanw as that 11srd for thr Valley TTnit to rYa111at<> 
th<> diff<>re1we beh,·<>011 subsurfar<> 1nflow and ontflow, 
as <>xplained in Chaptrr TI, rxe<>pt that total <>011-
sumptivP use of ·water was th<> nnknown qnantit~·. 
Tn the ease of tlw Foothill Fnit, valnrs for 1wrtinent 
it<>ms oth0r than <·onsnmptiY<> us<> of wat<>r, inf'lnding 
snrfaf'e inflow and outflow, and pre<>ipitation, werr 

quantitativrly measurec1 or N,timate1l Table :36 sets 
forth the equation of hydrologie eqnilibrimn for thr 
1•'oothill Unit. Tlw estimate of total consnmptiw nse 
of \\·ater i1wlndes <>O nsnmpti\·<> use of precipitation. 

TABLE 36 

ESTIMATED TOT AL SEASONAL CONSUMPTIVE USE OF 
WATER IN FOOTHILL UNIT DURING BASE PER IOD AND 
INVESTIGATIONAL SEASONS 

(In acre-feet) 

Item 

\\·at er supply 
Bear Ri ver Canal at H alsev F oreba v 
Gold Hill C a nal below C o~1biP Dai~ 
Precipita tion _ 

TOTALS _ _ 

Average 
for 

3-year 
base 

l\148-4fl 194fl-50 1950-51 period, 
lfl48-49 
through 
lfl,i0-51 

25 1,700 227 ,200 235,200 238,000 
25,700 30,700 24 ,000 26,800 

251,700 250,500 375,300 292,500 

529, 100 508,400 634,500 5fi7,300 

·water di sposal I 
South C a na l a b ove spill __ 13fl,IOO 135, 100 124,700 133,000 
Coon Creek a t U. S . Highway 99E _ _ 36,300 39,500 90,400 55,400 
Auburn R a ,; ne a t U . S . Highway 

9\lE _ ------- - --- . 47 ,400 34,600 67,600 49,900 
Linda C reek a t R oseYille _ _ 30,000 34,900 65,500 43,500 

TOTALS _______ ____ 232, 800 244 ,100 348,200 281,800 
REl\IAIND E R - TOTAL C ON -

SU:\IPTI\'E USE ___ __ _______ __ 27fi,300 264 ,300 286,300 275,500 

Table ::rn indicat<>s that total eonsumptiv<> nsf' of 
wat<>r in tlw Foothill Unit dnring each of the three 
iiwrstigational seasons did not van' materially. Dur­
ing· 1950-51, wlwn rainfall was about 50 per cent 
gwat<>r than that dnring <>ith<>r 19-1-8--1-fl or 1949-50, 
the amount of r<>tained wat0r inerease<1 b~r onl~· about 
10 per 1·e11t, and the ad<litio11al rainfall was largely 
dispo:-,ed of as rnnoff. Tlw seasonal uti l ization of 
prrcipitation can be estimatN1 b~· snbtra<'ting the 
<>onsmnptive use of applied water, pl'esented in Table 
35, from thr total commmptivc usr. Basrd on this 
eompntation. it is indicated that the seasonal <>On­
smnptive use of pr<>C"ipitation was ahont 229,000 aere­
f0<>t. 217.000 a1·r e-fr1·t. arnl 220,000 acre-fed in 1948-
-1-0, 10-1-0-50. and 19GO-G 1, respel'tiw1r , which amounts 
to avrrag<> d<>pths of about 10 i11l'hrs , 18 inclws, and 
20 ineh es, based on the gross area of 1-1-1,1-1-0 a<>r<>s. 

Probable Ultimate Water Requirements 

The total water requir<>ment in th<> Yalley Fnit 
was <>stimat<>d as it would hr with tlw probable u1ti­
matr pattrrn of land nse arn1 11110<>1· mean <>Orn1itions 
of ,rnter snpplr and clirnat<>. This was ac·<>omplished 
by multiplying a<>r<>ages of land use trpes, derived 
in thr forrl'ast of thr ulfonate larn1 US<> pattern, by 
eorl'esponding averagr unit seasonal values of con­
smnptive use of water for the base period. Tt was 
<'Onsid<>re<l that nnit !'onsnmptivc use during the 
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hasp peri0tl was equi,·ale11t to that undPr mean con­
ditions of water suppl~· and elimatP. The estimate of 
the probable ultimate wa tPr requirement in the Valley 
Unit is summarized in 'fable 37 b~· g·eneral land use 
elasses. The estimate inclmlPs cons1m1ptivP use of 
preeipitation. 

TABLE 37 

PROBABLE ULTIMATE MEAN SEASONAL 
CONSUMPTIVE USE OF WATER IN 
VALLEY UNIT 

Class of land use 

Irrigated lands _ _ _ 
Dry-farmed and fallow lands __ _ _ 
Native vegetation __ __ ___ ___ _____ _ 
}l iscellaneous _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ 1 

TOTAL 

. .\.<'re-fret 

286,200 
16,000 
12.200 
27,900 

342,300 

The total seasonal consumptive use of applietl 
water on irrigable, urban, and misee llaneous lands in 
the Foothill, AmeriPan RivPr, Bear River, Yuba RivPl', 
and Tahoe Units was similarl~· estimated as it would 
be under probabfo ultimate eonditions of land usP 
and under mean eonditions of water snply and eli­
mate. The estimates for the Tahoe Unit were based 
on those presented in the previously referred to joint 
report by the State Engineers of NPvada and Cali­
fornia on use of ,rntf'r in the Lake TahoP watershed. 
The estimates are summarized in 'l'ablP 38. 

TABLE 38 

PROBABLE ULTIMATE MEAN SEASONAL CONSUMPTIVE 
USE OF APPLIED WATER IN FOOTHILL, AMERICAN 
RIVER, BEAR RIVER, YUBA RIVER, AND TAHOE UNITS 

( In acre-feet) 

Irrigated 
Urban 

Unit anrl mis- Totals 
lands cellaneous 

Foothill _ 118,100 14,800 132.flOO 
American River 30,400 500 30.900 
Bear River ____ __ 10,800 200 11.000 
Yuba River _______ 0 200 I 200 
Tahoe ______ __ 0 2,000 I 2,000 

Subtotals _ 159,300 17,,00 I 177 ,000 

~ational forests __ 0 3.400 I 3,400 

TOTALS_ 159,300 21,100 180,400 
I 

Nonconsumptive Water Requirements 

As has bPen stated, eertain non<.'onsumptivc rpquire­
ments for water, such as those for h~·drnPlectric powPr 
generation, flood control, recreation, arnl c011sNvation 
of fish and wildlife, will be of signifieanee in the de­
sign of " 'orks to meet t·onsnmptive requirements for 
water in Pla<·er County. In most instances the magni­
tudes of the noneonsnm ptive requirenwnts are re la­
tiwl~· indeterminate and dependPnt upon allocat ions 

made during design of the "'orks antl aftPr eonsidPra­
tion of e<'onomic faptors. ,Yatt·r requirenwnts for 
hydroPlectrie powPr production, flood eontrol, reerea­
tion, and Ponsenation of fish and wildlife are dis­
cussed in general terms in this seetion, but not spe­
cifiea lly evaluated. 

Hydroelectric Power Production. The prineipal 
nonconsumptive requirement for water in Plaeer 
County is that w'hiPh pertains to the generation of 
hydroelPdriP power. Although this requirement gen­
erally does not result in the c·onsmnption of water nor 
in tlw deplPtion of runoff, it is a fundamental eon­
sideration in the development and distribution of 
water. Revennes from the sale of hydroelectric power, 
generated in eonnection with possible new projects to 
meet supplPmental consumptive water requirements 
of PlaePr County, will serve in man~r instanees to 
make irrigation arnl otlwr features of the projePts 
financially and economieally feasible. 

In subser1uent yield studiPs i1wo1Ying the operation 
of hyclroelPPtric power plants inelucled in new projePts 
under eonsideration, the sc·hednlc of monthly rPquirP­
ments for watPr for ge1wration of Pnerg~· presPnted in 
Table 39 was utilizPd. 'rlw schednfo represents the esti­
mate<l monthly enNgy rPqnirements to be realized in 
19GO for northern California, and results from studies 
l'Onc1udet1 h~, a group of engineers drawn from vari­
ous state and federal ageneiPs. These studies are pre­
sPnted in a publiPation entitfod "Central Valley Proj­
ePt Stntlies, Problem 7,'' publishNl in 1947 h~· tlw 
Unite<l Stat<"S Depa rtnwnt of thP Interior. 

TABLE 39 

ESTIMATED MONTHLY REQUIREMENTS FOR WATER 
FOR GENERATION OF HYDROELECTRIC ENERGY 

Per cent of Per cent of 
l\1unth seasonal ;\Ionth seasonal 

total total 
----~~ 

October ___ 8.57 April 8.13 
November_ 7. 42 ]\fay _ 8.45 
Decemher 8.30 Jnne _ 8.62 
January ______ 8.13 July ___ !1.41 
February _ 7. 21 August 9.25 
}larch ______ 8.02 September __ 8.49 

TOTAL_ 100.00 

Flood Control. DPstruetion and havoe Paused by 
floods in California have frequently been al'l'OlllpaniP<l 
b)• thP econorniP anomaly of wastagP of large amounts 
of "'ater from areas of deficient watPr supply. Storage 
of such flo0<l watPrs in upstrPam rcsPrvoirs would 
have aecomplishecl the dual prn·pose of consPrvation 
of needed water and reduction of flood damag·es. 
.IhirthermorP, results of the State-wi<le ,Vatrr Re­
sourl'PS Investigation to date indieate that if Califor­
nia is to attain growth and development eornmPnsurate 
with her manifold resoun·es, nparly all of the potential 
l"Psen·oir storage L'apaeity of tlw State must be con-
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strudl'd and dt>dieatcd to operation for wat<·r c011-
senatio11 1mrposc•s. This in itself will re>snlt in a sub­
stantial i110r<>as<> in clowns1 ream flood protedion. How­
ever. any portion of tlw availabl<> r0servoir storag0 
<·apacity that is operated wholly or partiall.'r for solely 
flood eontrol purposes will corrt>spondingl.'- r ednce the 
capaeit.'· available for eonservation. 

Ilistorieal damages from floods of the Ameri<'an, 
Yuba, and Bear Riwrs han~ bePn very large ou the 
flat floor of the Racranwnto Valle.'-, and extensive 
channel impron'ments and l<>vees have been built for 
protection of the valley lands. F'olsom Reservoir, rc­
l·ently construeted by the Corps of Engi11Pers, Pnitcd 
Rtates Army, will provide substantial flood prott>!'tion 
for valley floor lands along the An1Priea11 River. 
Abow the vallP.'' floor. historical flood damagPs have 
been generally limited to loeal washouts of roads arnl 
hriclges, and minor erosion of agrieultural lands. 

'l'he only lands in the Valle.'' lTnit subjel't to serious 
flood damage at the present time are loeated adjaeent 
to the south hank of the Bear RivPr as it emerges from 
the foothi.lls. Although the channel of the Bt>ar River 
in this reach is le,·eed to prevent damage from all bnt 
major floods, during the flood of November :20, 1950, 
the south levee failed. the ,rnshont occurring down­
stream from the P. R. Highway !J9E bridgP. :\Iinor 
flood damagps in the l~oothill and V all<'.'r F nits rPsnlt 
from major rain floods. Ileavy rain storms resnlt i11 
localized damage along streams in both units, and 
inundation of narrow strips of agrieultural land adja­
l'Cnt to str0am cha11110ls in the Valle.'' Fnit. Prelimi­
nary strnlies made in l·onne!'tion with the current 
StatP-widP ,Yater Resourcl's f nwstigation inclicatP 
that additional stream c hannP 1 a lignnwnt aucl leveeing 
is d0sirable on Coon Creek, 1\Iarkham Ravine, Auburn 
Ravine, Pleasant Grove Creek, and l.Jirnla Creek. 
Records and estimates obtained during the present 
inn•stigation of peak flood flows on Auburn Havine 
and Coon and Linda Creeks are inl'ludecl i11 'rahl<' -10. 

Damages from floods oceur in the Tahoe Fnit 
around the short> line of Lake Tahop and along the 
'l'ruekeP River from Lake 'l'ahoe to Donn<'r CrePk. 

TABLE 40 

RECORDED AND ESTIMATED FLOOD FLOWS ON PRINCI­
PAL STREAMS IN VALLEY UNIT DURING INVESTIGA­
TIONAL PERIOD 

Stream Location 

Coon Creek ____ _ U. S. Highway 99E ___ _ 
Auburn Ra vine __ U . S. Highway 99E ___ _ 
Lindi, Creek ___ _ a t Roseville __________ _ 

• Est imated. 

Drain-
age 

area, in 
S(Jnare 
miles 

8-1 
32 
85 

Instan­
taneous 

dis-
Date charge, 

11 / 20/ 50 
1/ 15/ .52 
1 12/ 52 

in 
second­

feet 

5 ,200 
*1,100 
*5,500 

l1'loods on the 'l'ruckC'e Hive1· also eausc <:onsiderable 
<lamage downstream from F'arad to Pyramid Lak<' 
in the State of N<>rn<la, inelnding the Cities of Reno 
and Sparks. Damages suffered as a r esult of floo<ls in 
tl10 Trnekee Riwr watersl1Pd differ appreciably for 
rain arnl snmnuelt type of floods. A large rain flood 
on the Truck(,c River eauses heav)' damage to the 
City of Reno where hi:.d1-Yalue properti8S are con­
eentra ted , and damage to agrieultural lamls, roads, 
and railroads. and loss of li,·estock. In the case of a 
snowmelt flood, the LakP 'l'alwe area, which is not 
normally damage<l during· a rain flood. suffers major 
damage as a resnlt of sustained lake stages above an 
Plenltion of 6,228 feet where damage to lake shore 
propert.'- begins. The damage around the lake is 
principally to resorts, summer resiclt>nces, beaches, 
and piers. 

In preliminar.'' design of works to mePt the supple­
mental water requirements of Placer County, no eon­
sideration was given to additional provisions for flood 
eontrol and protection, although sneh might be desira­
ble in <·ertain instances. The 1n-ovision of reservoirs 
for flood eontrol arnl C'lrnnnel improvement for flood 
proteetion purposes was considered to be outsiclc the 
seope of th0 current i1IYestigation. 

Recreation and Fish and Wildlife. By virtue of 
its elimatic achrantages and wide ,·ariety of natural 
attractions, Placer County enjo.'·s an outdoor recrea­
tional opportunit.'· of great importanee to her growth 
and eeonomy, and of signifif'ant importanee to the 
State as a whole. "\Yith anticipated eontinued growth 
in population, it is expected that the publi(· demand 
for presen·a tion and enhane0ment of recreational 
faeilities will be sufficient to assure the provision of 
watPI· supplies necessary for sueh purposes. 

111 the aggrPgatP, the amount of water presently 
used for domestie and servi(·P faeilities in recreational 
ar0as in Plaeer Count.'' is relatiwl.'' small. As for 
wakrs employed for boating, sailing, swimming, and 
other " ·ater sports, most ar<' availabl0 naturnll)- or as 
a result of works eonstnlC'ted and 01wrated for other 
purposPs, and the 11onconsnmptiv0 reereational use of 
thP wat<·r is incidental to the other uses. Of eonsiclera­
ble importanee among· the man)· uses of water for 
recreational purpos0s in Plae<>r County are those 
asso<.'iated "·ith the presPlTa tion and propagation of 
fo;h aml " ·ildlife. 

So far as is knmn1, no artifi0ial lakes in Plaeer 
County arP utilizrd Pxelnsively for fish life. sueh use 
being ineillental to the primary purposes for which 
the rc>serYoirs WPre ('Onstructecl. Tlo"·ever, the levels 
of a frw small natural lakes Ht tlw h eadwaters of 
str<·ams have been raised Ly the StatP Department of 
Fish and <lame, and releases are made to maintain 
downstream flow conditions favora ble to the presen·a­
tio11 and propagation of fish life. It is eonsidered 



PCWA-025

probable that in the future more rescnoi l' :-;turage 
capa<:ity will br a !located to this purpose. a1H1 that 
in somP instan<:rs r escnoirs will be l'onstrnctcd ex­
elu:-;i vel.'' to augmPnt naturall.'r low summer and fall 
st ream flows in the interest of fish lifr. 

\\'atPr rPleasNl down a stream to maintain thP mini­
mum flow r equired for fish life doPs not eo11stitute a 
eonsumptiYe use of the watRr. 'l'hc demarn1s of fish 
lifP. howPwr, ar<> frequently incompatibl e with hydro­
PlPetric dewlopnwnt arn1 divPrsion and use of the 
,rnt<~r for other benefi<· ial purposes. NeverthelPss, it is 
be }iewd than an improved and a dequa tP strPam fish­
PlT can be deyp]opcd and maintained by thP dN1i ca­
tion of cntain . treams, and certain r eaches of other 
streams, to r Pcr ea tion and fishing, aiH1 b.'· the eon­
struction of upstrPam storag·e to impro\'e low stream 
flow eonditions. In addition , r eser\'oirs construct ed to 
regulatP stream flow for other pnrposps will proyide a 
g-rea t l.'· incrPased lake fisheq. 

In connection with most r esenoir .'7ield studies made 
for the Plal'Pl' Count.'· Inwstig-ation, about thrPP per 
ePnt of the yield of water was allocatN1 to thP inter ­
ests of fish, wildlife, and r ecreation. ReleasPs of wat r r 
,vithin this allocation gPnerall.'· would provide down­
stream tlo,vs in PXCPSS of the minimum rPquiremPnts 
for fish life as drtPnninNl b.v tlw State Department 
of Fish and Game arn1 th e UnitPd States Forest 
SnYice. 

Demands for Water 

The term '' drmands for watn, ·' as used in this 
bullrtin, refprs to those facton; 1wrtaining to rates, 
tiuws, and placPs of dPliYPry of water, lossPs of ,vater , 
quality of water. ete .. impo:-;ed by the control , dPvrl­
opment, and use of watn for be1wficial purposes. lrri­
g'a tion practice in Placer County, as dct ermi1wd by 
rates of application, irrigation pfficiencirs, conveyance 
losse , gross diversions, monthly c1Pma1H1s, r Ptnrn flow, 
and permissible cl eficiPnci es in application of water, 
must bP giwn consi(1Pra tion in preliminar.Y dPsign of 
\Yorks to nwet supplPmental water r equirements. Thrse 
dPmand factors , ,rhich were not nwasurec1 or con­
sidPrNl in the foregoing estimatPs of water requirP­
nwnts. ar e discussed in the following srctions. 

Application of Water. During Pach of tlw three 
seasons of the investig-a tion , measure men ts WP re ma l1e 
of the amount of ,rnter applied for il'l'igation of 
selPdPcl plots of principal crops grown in Plal'er 
County. Records of sueh applieation of wat er 1rnmped 
from wells in Placer County \\'ere obtainrd for 9 plots 
during 19--18-49 , 26 plots during 19--19-50, and --1--1 plots 
during 1930-51. 'l'hP 19-1:9-50 and 1930-51 :-;tudiPs in­
cluded mo:-;t of th e irrig-atrd land in thP Yalle.'· Unit. 
In 1!)50-51, 36 additional studies werP mac1P in Pastern 
Snttrr Connt.'r which ,Yel'P utilizPd in con ,w<:tion with 
the inYestigation. Heeords of applil'ation of \\'a ter 
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diwrted from l'anals in the l1'oothill Unit wpre ob­
tained for 11 plots in 1!)--19-50. Rcimlts of the :-;tuclies 
of \\'H ter pum peel from wells, which may bP considered 
representatiYe of prevailing gTonm1 water irrigation 
practice in the Yaller Unit , are summarized in Table 
41. J)ptailed results of the studies of plots using 
ground watPr arr prpsentecl in .Appendix L, and loca­
tions of tlw plots are indicated on Plate 13. 

TAB LE 41 

MEASURED AVERAGE SEASONAL APPLICATION OF 
GROUND WATER ON REPRESENTATIVE PLOTS OF 
PRINCIPAL CROPS IN AND ADJACENT TO VALLEY UNIT 

Number of plots 

Crop 

W ei~hted a verage 
application of water , 

in fee t of depth 

19-18--19 
19-18- l!l-!D- 1950- Total 19-18- 19-19- 1950- through 

-19 50 51 49 50 51 1950-5 1 

Valley Unit 
Almond__ _ _ _ 3 I 5 
Ladino _ _ _ _ _ _ 1 -1 6 I 11 
Pasture______ 0 7 13 I 20 

~:~:;~1~c1::==:_J___ -1_1 2ci -1__ 
TOTALS 

Adjacent to 
Valley Unit 

Pasture ____ _ _ 

Rice-- ------

TOTALS 

9 26 

14 
22 

I 36 

79 

0 . 9 
3.8 

5 . 1 
0.3 

1.4 
3.4 
4.0 
4 .9 

0 .9 
2.9 
3.5 
5.2 

3.8 
6.3 

1.0 
3.3 
3.6 
5.1 

Results of the 19-1:9-50 plot studies of watPr di­
vertrd from canals in the Foothill Unit are summa­
rized in '!'able 4-~. Detai1Pl1 results of the studies are 
prPsentecl in ... :\.ppPndix 1,. and locations of the plots 
art' shown on Platr 13. 

TABLE 42 

MEASURED AVERAGE APPLICATION OF SURFACE WATER 
ON REPRESENTATIVE PLOTS OF PRINCIPAL CROPS IN 
FOOTHILL UNIT IN 1949-50 

Crop 

Orchard ______________ _____ _ __ _ 
Orchard and cover crop ____ _____ _ 
Pasture ___ __ _____________ -- ____ _ 
Pears ___________ - ___ - - - - - - - - - - -

Number 
of plots 

6 
l 
3 
I 

Weighted average 
application of water 

Inches Feet 
of depth of depth 

47 3 . 8 
49 4.1 
52 4 .3 
30 2 .5 

111 the Foothill , 1\.nwrican Riwr, an<1 Bear RiYer 
Units, water for irrigation is diwrted from l'anals 
and conduits b;v means of miner 's inch boxes. 1'he 
diYersion is made on a eontinuons flow basis for about 
150 days, and the wa ter is measured in miner's inches. 
'l'h e 11nmbe1· of rnine1· 's inches per acre is generally 
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llSl'<l as a 11was11n• of <luty of water. The geuernl prne­
til·e is to bn~· mw-lwlf miner's inch of water per aere 
of pa:c;t11re, whether il'l'igatecl h~· sprinkler or floo(lillg. 
This amonnts to an applil'ation of abont --15 inehes 
<lepth of water during the season from ::\[a~' through 
September. On orchard land, irrigation practiee is 
Yarie<l, with applieations ranging from one miner's 
ineh for six ac·res to one miner's inch per aen>. Gt•n­
erall~·. less water is appliNl with funow irrigation, 
because eYen a minimmn rate of applieation r<'sults in 
a high rate of runoff. I niga tion practief' arnl erop 
produetion are improYe<l h.Y nsr of sprinklers, "·hich 
permit better eontrol arnl applieation of greater 
amounts of water. 'rhe use of eoYer erops on orehar<l 
lan<ls has also resnltt'<l in inereasetl applieation of 
water to these lands. 

Estimates " -ere made of the total amount of irrig·a­
tion water applie<l to larnls in Plaee1· Count~, dnring 
the inwstigational seasons. utilizing· results of the 
plot studies and othe1· pertinent aYailahle infonna­
tion. The snmnrnry of tlH'se estimatrs is giYen in 
Table 43. 

TABLE 43 

ESTIMATED TOTAL SEASONAL APPLICATION OF IRRIGA­
TION WATER IN UNITS OF PLACER COUNTY DURING 
INYESTIGATIONAL SEASONS 

Unit 

Valley 
Surface water __ _ 
Grnund water_ 

Subtotals _ 

Foothill _____ _ 
American Hivcr 
Bear River_ _ 

Subtotals __ _ 

TOTALS 

(In acre-feet) 

1948-49 

18,!lOO 

I 
21,500 

40,400 I 

102.soo I 
fl,9oo I 
5,800 

I 
118,500 

1.58,\lOO 

1949-SO 

15,700 
21,500 

37,200 

(l.~.400 
9.~oo 
5,800 

110,-100 

147,liOO 

l!lS0-51 

lfi,tiOO 
29,300 

-l:i,f/00 

91\,1\00 
fl,-100 
S,800 

111,800 

!.57 ,700 

Irrigation and Water Service Area Efficiencies. 
Studies were made to determine irrigation efficiene~' 
realize<l from application of water in Placer Connt;v. 
lrl'igation effieiency is <lefine<l as the ratio of l'on­
snmptiYe use of appliel1 wat<·r to the total amount of 
app1ie<l water, arnl is eommonl.'' ex1n·psse<l as a per­
centage. 

It was estimah•<l that the irrigation efficieue;v 
J'Palized from applil'ation of gl'Onnd water in tlw 
Valle~· 1Tnit during HJ-1-8 --Hl ancl 19-1-D-:"iO was about 81 
p<'l' cent, and dming 1950-!'i1 about 7S pe1· C<'nt. It mis 
fllrther estimatP<l that the irrigation effil'irncy real­
izetl from appli<'ation of snrfaee wat<·1· in tlw Valle,v 
Unit during· the three seasons was about 71 per eent. 
75 per cent. a11cl <>5 per e<'nt. respeetivel_\'. 'L'lw indi­
eatecl irrig·atiou effi<'ie1wies in the Valle~' Unit are m1-
11snall.'' high when compared with those experienced 
i11 nlflll,\' otl!e1· parts of ( 1alifon1ia. This 11rn.v be partly 

due to the relatiwly unbroken and <'xtensin• har<lpa11 
la;ver mHlerl;ving the Valle)· Unit. The western edge of 
the hardpan layer is approximately along the western 
bom1<lar)' of Plaeer Count~-. r:J'h e apparent c>ffect of 
the hardpan lay<'!' in reducing appli<·ation of water 
is irnlieated by a (·omparison of the values for appli­
eation of watt•r to pasture and rice in Plal'er County 
and in eastern ~ntter Connty, as presented in 
Table -1-1. 

There is little information aYai1able reg·anling irri­
o·ation effieiencies in Plaeer County other than in the ,r alley Unit. \Yater serYiee area efficieneies. ho"·eyer, 
were 

O 

ealculate<l from data resulting from the four 
previousl,\· diseussetl watershed studies in the l<'oothill, 
Ameriean HiYer. and Bear Tiiwr Units. \Vater seniee 
area efficieneY is defined as t be ratio of eonsnrnptive 
use of appli~d water in a given serviee area to the 
gToss amount of water <lcliYerecl to the area, expressed 
as a perl'entage. The estimates of water serviee area 
effil'iPne)' realized in the four watershe<ls i11 1050-51 
ar0 shown in Table -1---L 

TABLE 44 

ESTIMATED WATER SERVICE AREA EFFI­
CIENCY IN SELECTED WATERSHEDS IN 
PLACER COUNTY, 1950-51 

(In per cent) 

\Y a tPrslwd Efficiency 

Eden Vall<>y _____ 
I 

,;1 

Pcnryn Valley ___ I ;jf, 

~ailor R a Yine_ I ,).~ 

I 

i\lormon Creek .) .~ 

It is considered that the foregoing estimates of 
irrigation and water S<'rvice area efficiencies ref:leet 
present irrigation pradil'es in P1al'e1· Count~'. Even 
with inereasing· demands for water, pffieiencies sub­
stantial1y high er than the high values now obtained 
in the Valle~· Unit are not anti<·ipatecl in tlw future. 
TToweyer, some improyement in fntm'<' inigation 
pradiee may b<' expeeted in tlw F'oothill, .\meriean 
Rive:r, and Dear River Units. 

Conveyance Losses. No est imates were made of 
e01we~'anee losses under present inigation praetiees 
in Plne<'r County. In addition to the main eon<lnits 
conveying· " ·ater, man.'· dist1·ilmtion f'anals and ditl'hes 
a1·e <·orn·n'te-li1wd in those plaees \\'here large lossef:. 
ha Ye OCl'lllTed in the past. Stnd,\' of rel'ords of meas­
urements ma<le at yarious lMatio11s 011 (•011cl11its of 
the 1'\eYa<la Irrigation Distri(·t indicate that eonyer­
a JH·e losses a re not 0xc·<'ssiY<'. Conve.'·aiwe losses from 
<·ornluits and ea11als are sometimes reL•oyere<l in na­
tural streams or Ji~, canals at low Pr e 1<>va tio11s. l\fore 
often. howev<'r, the water lost is t·m1su111ecl b,\· 1rntiYe 
yegetation, espeeiall_,, when, the inig·ated lands O<·enr 
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as isolat('(l pnrl'els. In the Yallcy Unit a considerable 
portion of th(' sP<>page from u11li11ell eanals. toget her 
"·ith most of the mwonsnmPLl portion of applied irri­
gation "·ater, probabl~· acernes to ground water all(l 
is sub.i('ct to recoYer~· b~· pumping. 1 n the selection 
of siz('s of eo11sern1tio11 \\'Orks to sel'\'e tlw Vnller 
Pnit. it " ·ns nssumc(l that conveyance losses would 
approxirnatP :25 per cent of the diwrted wnter snppl,v. 
111 the Foothill. .American Hiver, aud Bear Ri\'er 
Fnits. where line(l con<lnit. or tunnels \\'ere g·enerall.,· 
speeificd, it wa. assnme(l that conve~'ancc los. ·ps " ·ould 
npproximate JO per eent of the diverte<l snpply. 

Gross Diversion of W ater. Total s<>asonal tliY('r­
sion of irrigation water to the four prcvionsl~· <lis­
l'nss<><l "·atersh('<ls i11 tlw Foothill , American Ri,·rr , 
and Bear River P11its " ·as measured (luring the in­
w.·tigation. The measnre<l amounts so diverted in 
1950-fil. tog-eth<·1· ,Yith the rompnte(l nnit values of 
gToss diYersion pPr acre of irrigated land , are gi,·en 
in Table 45. 

TABLE 45 

GROSS SEASONAL DIVERSION OF IRRIGATION WATER 
TO SELECTED WATERSHEDS OF PLACER COUNTY, 1950-51 

\\' a tershed 

Eden \'a lley _ 

Penryn Yalley 

Sailor R avine __ 

J\lormon C reek __ 

Irriga ted 
la nd, 

in acres 

11 3 

3,'.?-10 

209 

G87 

-1~ --Unit 

Tot.al diversion , 
diversion, in in 

acre-feet acre-feet 
per acre 

286 :!a;) 

11 ,770 3.6 

HO 3.5 

'.?,O'.?O 3. 0 

Monthly Demands for W ater . Hl'eans(' of differ­
ences in ,rntcr utilization hr variom; crops gTown in 
Placer Conntr. there is considerable n1riatio11 in 
both rate and period of (lemand for inigatio11 water. 
On the anrage. the irrigation demand in t]J(' YallP.,· 
l'nit O<·l'11rs dnl'ing· tlw mouths of April through No­
vember. In thP Foothill, ~\nwrican RiYcr, and Bea t· 
Riw1· l Tnits. irrigation <lernan<l ocrnrs (lmi11g· l\lay 
through September. 

Base(l on analysis of m<'asmements of applieation 
of ground water for irrigation ma(le i 11 1 fl-l-rl-50 in 
the Valle~· l'nit , the estimated average m(mthl.,· dis­
tribution of drmand for irrigation " ·ater is as p1·e­
sentNl in TahlP 46. 

Inspection of reconls of applieation of water in 
the four selected watershe<ls, (liscnssed preyiousl.,·. 
indi eat es that the monthl~· (liwrsion of surface water 
iu 1950-;jl to th 1> tl1rt><' suwller " ·ate1·sh<>ds ,ms a 
nearly constant amount and \\'as fix c(l hy tlw maxi­
mum rapacit.,· of (•ondnits to <·onycy water. In J>eu­
r)·n Yaller. ltom-'YPr, a monthly variation in th" 
amonnt of tlw total surface> diYersion was observc(l. 
as sho"·n in 'l'ahlP -1-7. This tab}(' also presents demand 

( j l 

TABLE 46 

ESTIMATED AVERAGE MONTHLY DISTRIBUTION OF 
DEMAND FOR IRRIGATION WATER IN VALLEY UNIT 

P er ePnt of I !'er cent of 
i\lonth se~sonal i\ lunth seasonal 

tota l total 

April_ 1 I Sep tember 12 
i\ l ay 1~ Oduber 3 
,June 21 No\'cmber I 
.July 25 ------
August 23 TOT.-\L -, 100 

sehedules of the Nen1da an<l El Donulo Irrigation 
Distl'ids based on reeonls of l'anal diseharge, together 
with the sehedule of distribution of monthly demand 
of the 1\eYada Irrigation District during thP irriga­
tio11 season. The demand schedule of the ?\ent(la Irri­
gation Distriet was assumed to be representatiYe of 
the distribution of demand for water in J>laee1· Connt~· 
other than in the Yalle~- Pnit., Hnd was so utilize(l in 
ricld strnlies for the design of water ro11seryat ion 
works. 

TAB LE 47 

ESTIMATED A VERA GE MONTHLY DISTRIBUTION OF 
DEMANDS FOR WATER IN PLACER COUNTY 

Jlonth 

Jan uary __ 
February _ _ _ 
J\Iarch .~- -- ---
ApriL ____ _ 
;\lay -
June __ 
July ___ ___ _ 
August. ____ _ 
Sept.ember __ 
October 
No\'Clllher 
Derember __ _ 

TOTALS 

(In pe r ce nt of seasonal to tal ) 

I rrigation demand 

--- --~-

In In Nevada 
Penryn Irrigation 
Valley District 

0 0 
0 0 
0 0 
0 0 

15 1.5 
20 20 
22 2~ 
23 23 
'.?O 18 

0 0 
0 0 
0 0 

100 100 

Total dema nd 

In Ne,·ada 
In El 

Dorado 
Irriga tion Irriga tion 
District District 

2 
I 
I 2 
~ 2 

12 ·~ 16 19 
:!O '.? I 
1H 19 
) j 13 
7 5 
2 
2 

--- -
100 100 

- ----

Return Flow. In the previous clis<·11ssio11 of wat<'r 
serviL·f' area effieieney it was indieated that the awrage 
quantity of water (leliwred to irrigatc(l lands in cer­
tain watersheds of the Foothill Pnit was almost twice 
the qnantit)· of \\'ater consnme(l by the irrigated erops. 
In the same manner it was shown that the amonnt of 
water applied to irrigated erops in the Ynlley Unit 
was also consi<lerabl)· greater than the ,nitPr consnme(l 
hy th ese crops. ::Host of the 1111eo11s11111cd \\'atl'I' con­
stitnt<'s rctnrn flo"· which generally reaehes surfac<' 
streams or gronn(l " ·ater basins and may be available 
for rediYersion or for pumping. Heturn flow is an im ­
portant source of water supply, an(l in many i11sta1wes 
may he recm•c1·cd and re-used within the wat<' r sen'-
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we ar<'a itself. 8neh return flow as cannot be reeov­
erPd within the an'a where it originates a<·crues to 
downstream users as a source of water snpplJ'. 

In the clesign of watPr conservation "·orks to serve 
the Yalley Unit it "·as assumed that the m1t·onsunied 
portion of "·ater appliccl to irrigation "·ouhl pereolate 
to the ground water basin arnl would be available for 
re-use, and that half of the c·onveyance losses would 
be available for re-use in a similar manner. No present 
attempt was made to evaluate the oec·n1T<>m·t> and use 
of return flow in eonnection with the design of "·ater 
conservation " ·orks to servP the other units of Placer 
Count~'. 

Permissible Deficiencies in Application of Irriga­
tion Water. Ntmlies to clett'rmine defi<'ieneiPs in the 
supply of irrigation watPr that might be endured 
without permanent injnr~· to perP1111ial crops were not 
made in com1et·tion "·ith the Placer County Investiga­
tion. However, the results of past i11Yestigation and 
study of enclnrable cleficiencies in the Saeramento 
River Basin ar<> believed to be applieable to Plaeer 
County. 1 n this respeet. the following is quoted from 
Division of "Water Resourees Dnlletin Xo. 26, "SaC'ra­
mento Riwr Basin,·' rn:31. 

"* * * .A full irrigation ,mpply furnished water not only for 
th<' <'OnsumptiYP u;;p of thP plant hut a];;o for p,·nporation from 
tht• surfaeP during- application and from tlw moist grournl sur­
faee, and for water whieh is lm;t t hrough pt>rcolatiou to dt>pth,­
lwnrncl the rPaeh of thi> plant roots. Le;;s watPr can ht> use1! iu 
ye~rs of dPfici1•ne~· in supply hy ca rPful appliea tion and h.Y more 
t horoug-h culth·a tion to con;;en·p tlw ground rnoi;;tu re. I II thesP 
ways the plant can he furni;;ht>cl it;; full consumpth-e u,.;P with 
much ;;mallPr amounts of water than those ordinarily appli ed 
nnd tlw yiP!d will uot h<' d('('rPa:s<'d. If thP :-;upply is too deficiPnt 
to proddP the full consumpth·<' 11:<<', (]l(' plant can su,;tain Jiff' 
on ,mial!Pr amounts lmt thP crop yiPld will prohahly he Jes,; than 
normal. 

"It is lll'lie,·p1] from a strnly of :sud1 data as ar<' a,·ailahle that 
a maximum rleficiency of~:; per CP11t of the full sPas011al require­
nwnt ean ])(' Pmlnred, if the dPfici1·11lT oceurs 011!~· at rdath-ely 
long- inten·als. It i;; also hP]ip,·('(1 thnt ;;mall dPficiPnciPs oe<·nr­
ring nt rP!ati\·p]y frpquPnt intPrYals can hP ernlurPtl." 

In the selection of sizes of conservation works for 
design purposes to sPrve Placer Connt~-, it was as­
s1mietl that defieiencies in the amount of 35 per eent 
of the average seasonal requirement for irrigation 
water may be eudurecl in seasons of critically defieient 
water supply, 1n·oviclecl that such deficien<'ies do not 
oecnr frequently ancl in no ease in conseeutiYc sea­
sons. It was further assumed that requirements for 
urban water and hytlroel0ctric power "·ould be met at 
all times without defieiern·y. 

SUPPLEMENTAL WATER REQUIREMENTS 

'l'he previously presented data, estimates, and clis­
c·ussion rega rel ing water sn pply ancl utilization in 
Placer County indicate that present a11cl probable fu­
ture water problems of the Foothill. American River, 
and Bear Hiver Units of Plaeer County are largely 
limited to thosP <·onneeted with supply and distribu­
tion of surfaee water, and that their effects are re-

lated to irrigated agrieulturP ancl munieipal use. 
These problems nm~· be larg<'ly elimina t<><l if adequate 
supplemental " ·ater supplies are devPlopPcl a nd util­
ized 011 lands above the present serviee areas of the 
X evacla l rrig-ation District a 11(1 the Paeifie Gas and 
Eleetrie Company. The pr<>sent and probable future 
water problems of the Yuba River and Tahoe Units, 
as well as those of lancls situated in the national for­
ests, are of a minor naturP since their present and 
future> water neecls are small and may be met with 
local small-seale conservation works. As for present 
arnl probable futnre water problems of the Valley 
Fnit, it is indicated that they are largely limited to 
those eonneeted with ground water, all(l that their 
effects are largely related to irrigated agrieulture. The 
grouncl water problems in the Valley Unit, createcl by 
prugr<>ssiv0 lowering of water levels ancl low yield of 
wells, may be eliminated or prewnted if adequate sup­
plemental water supplies are <levPloped and utilized 
in the m1it. The estimated prPsent ancl probable ulti­
mate rPqnirements for supplemental water in Plaeer 
County are cliscnssPll a11cl Pvalnated in the following 
sedions. 

Present Supplemental Water Requirement 
f n the Foothill, Ameriean River, Bear Riwr, and 

Yuba Ri,·er Units. with the exception of the Forest­
hill Divide in the .American River Pnit, all presently 
clew loped lands are served or ean be serwd by exist­
ing works of either thP 1\'"evacla Irrigation Distriet or 
the Pacific Gas alHl Electric Company. There is no 
apparent shortage of water in thP service area of the 
?\evada Irrigation Distriet, nor in the \Yise servif'e 
area of the Pacific ( :as arnl Electrie Company. How­
ever, in some loectlities above the foregoing senice 
areas. on the Foresthill DiYicle. and in the Tahoe Unit, 
deve lopm<>nt is presently r<'strietecl because of 1 imited 
water supplies and works. Such present deficiencies 
are not reatlily sus<·eptible to eva luation and are be­
lieve<l to be small. For these rPasons, present supple­
mental water requirements of the Foothill, American 
River, Bear Riwr, Yuba River, and Tahoe Units were 
not estimatPcl. but for purposes of the present studies 
were considered to be negligible. 

The present l'<'llUiremPnt for supplc0 mental water in 
the Valle~· rnit was evaluated as the differenee be­
hwen safe ~' iPld of the ground "'ater basin and pres­
ent consumptive nse of ground water. It might be 
argued that this evaluation fails to g·iw consideration 
to pm,8ible inaclequaeies in serviee of surface water to 
portions of th<> unit. However, in the equation of 
hytlrologie <'qnilibriurn presented in Table 18, npon 
whieh the estimate of safe ground "·ater ~-ielcl was 
basPcl, tlw unit l·onsnmptive nsP fadors ehosen as­
sumed a full and sufficient application of water on all 
irrigated lands "·hether from surfacp sonrees or 
ground "·ater. It follows that any possible present 
inadequac~· in snrfaee water serviee was taken into 
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at'eount and provided for in the estimate of safe 
ground water yield. 

It was estimated in Chapter II that safe seasonal 
gronnd water .''ield in the Yalley Unit amounted to 
20,200 acre-feet. This was determined as the seasonal 
net extraction of water from the ground water basin 
that might be rnaintainecl, under mean C'Onditions of 
water supply and climate, without further progres­
siw lowering of the water table below ayerage levels 
prevailing in ] 950-51. Seasonal consumptiYe use of 
ground water, with present culture and under mean 
conditions of water suppl.'' ancl climate, was estimated 
to be about 28,500 acre-feet, as shown in Table 34:. 
The estimated present requirement for 8upplemental 
water in the Yalley Unit is, therefore, about 8,300 
aere-f Pet per 8eason. 

Probable Ultimate Supplemental 
Water Requirement 

The probablP ultimate req uirement for 8llpple­
mental water in the Valley Unit was evaluated as the 
difference between present ancl probable ultimate C'On­
sumptivP use of " ·ater, plus the present 1·pquiremPnt 
for supplemental water, 8ince it was a88Umed that in 
this unit the c011Ye.'·ance and application losses would 
return to the grournl wa tPr basin. DPve lopment and 
ntilization of a supplemental water supply in the 
amount of this forPcast would assure an adequate 
)o;Upply of water for larn.18 presently irrigated in the 
Yalle.'' Fnit, as well a8 for those irrigable lands not 
presentl.'' served with water. Furthermore, present 
problems in the , ,. alle.'· lT nit. resulting from progres­
sive and permanent lowering of water levels and low 
)'ield of wells, would be eliminated. 

In other units the probable ultimate requirement 
for 8Upplemental water was eYaluated as the differ-

ence between present and probable ultimatP t'Onsump­
tive use of applied water, and adjuste<l to aceount for 
e8tirnated re-use of retnrn flows and losses in convey­
ance and application. f n the Foothill, American 
River, Bear River. Yuba River and Tahoe Units the 
requirement will be satisfied principally by stream 
diYersions or reserYoir releases. A part of the re­
quirement ma)r be 8atisfiPd, howeYer, by recoverable 
return flows. In addition, a portion of the developed 
"·ater supply will be lo8t in conve.'raiwe and applica­
tion. Therefore, in these units the ultimate supple­
mental v,:ater requirement does not signify either 
required 8tream chversion or draft on a rPservoir, 
which quantities can only be estimated with knowl­
edge of phy8ical features. Since the ultimate supple­
mental water requirement in these units will be af­
fected b)· the loeation of project features, an accurate 
estimate ean only be made when the basil· frame·work 
of the water supply project is established. Neverthe­
less, preliminary estimates of ultimate supplemental 
water requirements are considerabl)- more realistic 
and more us<,ful for projed planning purposes than 
are e8timates of l'<msumptive use of applied water . .As 
a first step in deriving such estimates, it is assumed 
that, in connection with future water development, 
the demands for and the cost of water will be suC'h 
that conveyance and application losses will be reduced 
to a minimum, and that every effort will be made to 
reeowr return flmv8. On this basi8, it i8 considered 
reasonable to assume that average irrigation effieien­
cies of about 75 per C'ent will prevail, and that rPtnrn 
flow will be recovered in quantities sufficient to bal­
aneP the conveyance loss. Unc1Pr these conditions, the 
probable ultimate supplemental water requirement in 
the Foothill, American River, Dear River, Ynba 

TAB LE 48 

PROBABLE ULTIMATE MEAN SEASONAL SUPPLEMENTAL WATER REQUIREMENT IN UNITS OF PLACER COUNTY 

(In acre-feet) 

2 3 4 5 6 

------------

Present 
Probable ultimate 

supplemental 
supplemental water 

,vater requirement 
requirement, (4 + 5) 

Present 
Probable Probable increase 

Probable increase ultimate in consumptive consumptive consun1ptive use of in water 
use of use of water requiren1ent 
water ,vater (2-1) (3 X 1.33) 

tr nit 

Valley __ - - ---------- 161,300 a 342,100 a 180,800 180,800 8,300 189,100 
Foothill_ _______________ 47 ,700 b 132,900 b 85,200 113,300 0 113,300 
American River_ ________ 3,800b 30,900 b 27, 100 36,000 0 36,000 
Bear River_ __ __________ 2,600 b 11,000 b 8,400 11,200 0 11,200 
Yuba River _______ IOO b 200h 100 100 0 100 
Tahoe 400b 2,000b 1,600 2,100 0 2,100 

Subtotals _____ 215,900 519,100 303,200 343,500 8,300 351,800 

National Forests ______ 900h 3,400 b 2,500 3,300 0 3,300 

TOTALS - ---- --------1 216,800 522,500 305,700 346,800 8,300 355,100 

• Includes consumptive use of precipitation. 
h Consumptive use of applied water only. 
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Bin'r, a11tl 'fahoe Units will be equivalent to the 
probable int'rease in ('OnsumptiYe use of applied \Yater 
plus :i:3 per eent. Such estimates computed on this 
basis, together with the estimat<~ for the \Ta lley l T nit , 
arc presl0 nte<l in Table -18 . 

·with eertain qualifi<.ations, the foregoing estimates 
<'all he used in projed planning as a basis for deter­
mining probable stream diversions or drafts on reser­
voirs. Where appropriate, the possibilit.'' of recovering 
return tlow from upstream areas should be considered 
as a means of satisfying a part of a service area water 
requirement, and thereby rellnci ug the required 
stream diversion or draft on the reservoir. l\Ioreover, 
the situation in any given water serviee area may be 
sueh that relativelr la rge quantities of return flow 

originating within the area may be re<·overed anll 
re-used. On the other hand, the e01weya11ee loss be­
tween the serviee area and the proposed diversions 
or reservoirs ('Onstitntes an additional requirement 
for water. Under t he most unfavorable eonditions 
the stream diversion or draft on rese1Toir storage to 
satisf.', the probable ultimate supplemental water re­
quirement would be somewhat larger than the quan­
tities given in Table -18 by the amount of water lost 
in transit between the diversion or reservoir and 
th e serviee area. Under favorable comlitions, where 
r eturn flows from upstream areas can be used to 
satisfy a part of the water requirement, the d iversion 
or draft on storage eouhl be eonsiderabl.'T less than 
the quantit~· listed in Table 48. 
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CHAPTER IV 

PLANS FOR WATER DEVELOPMENT 
It has bel'll shown hen•tofore that pre1-,ent l'ritieal 

water problems of the Y-alle,· Unit in Plaeer Countv 
largely l'Ollsist of progressi,·e lo\\·erin~ of gronn~l 
water leYcls, arnl low yidd of wrlls in certain areas. 
In the Foothill. ~\meri<'an HiYer, BC'ar HiYer, and 
Yuha Hin'J' l ' nits. where existing water sen-il·e is 
generally a<lequate for l'nrrent demands, clesirnble 
expansion of irrig,rtr,l agri1·nltnre is impe,lrd by the 
insuffit:ieney of deyelopP<l ,rnter supplies. \\·at('l' sup­
ply is not at present a critieal problem within thr 
Tahoe F11it, but rr1·n·ational propert>· along the 
shore of Lah Tahoe is subject to flood clamagr at 
tinws of high watrr leYels, and new "·atcr supplies 
will h<' ner,led ill the futlue to mert a11tiripated 
growing ,lrmall(ls for r e1· reatiollal aml agricultural 
purposes. E li mination of present ffitieal g-round 
water probJ,,ms in th,, Yalle>· TTnit, arnl proYision of 
watrr for irrigabl,• and potentiall>· urban an,1 ree­
reational lands in Plact>r Count>· not prrsently srrYed 
with ,rater, will reqnire fnrther ronserYation d(0 velop­
ment of the m·ailablc watrr rrsonrees. In the preced­
ing rhapter, estimates wer<' presentrd as to tlw amount 
of snpplemental wat<'r rrqnired for thesr pnrpos('S. 

It has been shown that larg-e surplus flows of water 
are present}>· aYailahl<' to Plarer County from the 
:watersheds of the Yuba, BPar. Arnericall, and Trnf'ker 

iYPrs and from many minor streams within thr 
<'Onnty. This surplus water is aYailable during th e 
snowmelt period of even· season. Studies whi<'h ar<' 
desrribed in this ehapter indieate that the surplus 

o\\·s. if pro1wrly rontrolled and regulated, woul<l 
more than meet thr present and probable ultimate 
l\Yater requirements of Plaerr Count~'. Furthermorf", 
rednetion of flooding around the shore of l_Jake Taho0 
~rnuld be attai1w<l. 

As was stated in Chapter T, the Division of "\Yater 
esour('es is prcs<'ntly co111hwting- surveys and studies 

'or the State-\\·ide "\Yater Resonrees Investig-ation, 
mder diredion of the State "\Yater Hesourees Board. 

rrhis inwstigation has as its objeetive the formulation 
of The California "\Yakr Plan , for fnll eonsenation, 
rontrol, and utilization of the State's water resonrcrs, 
W meet pr0sent and future water needs for all b<'nr-

cial pnrpos1's and IlsC's in all parts of the State, inso­
ar as praetieable. Snrwys and studies are also beillg 

<·ondnetc<l hy ti)(' Division of \\·atl'r Resources for the 
Snney of )lonntainons Arec1s. This i1n-('stigation, 
d1ic·h is 1•oordinate<l \\·ith the state-,Yide inwstigation, 

has as its primar>· objectiYe the determination of 
probable ultimat<' water rrquirements of certain l'Olln­
ties of th<' Sirrra ~cYada, and the formulation of 

3- Xlfi27 

plans for projects whieh will mrrt thos<' require­
lll('JJ ts . ..1\ lt houg·h these inYcstigations a re still in prog·­
ress, they are snffieientlr at1Yanct><1 to permit t('nta­
tivc description of ('C'l'tain major foatmes of The 
California "\Yater Plan whi1·h would provide supple­
lll<'lltal water to meet the probable ultimate require­
lll('nt of P}a('rr County. The projrets wonl,l also 
proYide supplemental water supplies for other water­
defh·ient areas of California. In addition, benefits 
from the projeets would include h>rdroele<'tric power, 
flood and salinity eontrol, mining- debris storage, and 
benefits in the interests of re('reation and preservation 
of fish and wildlife. 

In general, the major features of The California 
"\Vater Plan whi<'h ,yere mentioned in the pre<'eding 
paragraph ,rnuld be large multipurpose projeets re­
quiring relatively large capital exp<'1Hlitures. Their 
scope, with regard to both loeation of the works and 
benefits derived from their operation, would not be 
limited to Placer County, bnt would embra<'e other 
portions of California as well, and in some instances, 
of Nevada. Additional study will be required to deter­
mine possible mrans of finaiwing, constructing, and 
operating these large proje<'ts, and of coordinating 
them with other major features of Th e California 
"\Yat<'r Plan . In <'orn1ection with the Placer County 
Im·estig-atio11 , therefore, surveys and studies were 
made iu order to estimate eosts of supplemental water 
supplies for Plaerr County under localized portions 
of the major proje('ts, that might be suitable for cur­
rent financing, eonstrnction, and operation by appro­
priate local publir. ag-en('ies. It was desirabl(' that these 
plans for initial dev('lopment be RU<'h that the works 
could br readil>· integrated into the futme major proj­
eets. For this reason the purposes of the initial plans 
were not limited merely to <'onse1·vation of 1ww water 
sufficient to lll('et present water recp1ir<'ments of 
Pla('er County and provide for limited fnture growth. 
Ratlwr, the works proposed for initial dewlopment 
wonl<l yirhl supplemental water to meet the probable 
nltimat<' requirements in man>• portions of Placer 
County, as well as fnrnish limitNl amounts of water 
and hy<l1·o<'ledric po"·er for <'Xport from the <·01mty. 

( (i;j' ) 

l\fajor features of The California "\Yater Plan which 
would h<' pertinent to full clevelopm('nt of the water 
r1•sonrt·rs of Plal'er Countv are <h's<'ribt'd in o·e1wral 
h0 r111s i11 this chapt,~r und~r the h('a t\)t,<!" "T{r Cali­
fornia \\T att'r Plan.'' Tlwse proj01-' Pl.vi}) be more 
SJW<'.ifi<·ally <lescribed in fnturr reports of the State 
"\Yat<'I' Hesonrees Boanl. Th(' sev('ral plans for posi;;ible 
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initial lol'al dcwlopmcnt of supplemental water sup­
plies which were giwn C'Onsidcration in 1·onneetion 
with the Placer County Investig·ation are dC'S<'ribed 
in this chapter under the heading '' Plans for Initial 
Loeal Development.'' All Sll<'h plans considered 
would be snbjcet to vested rights. Spe<·ifi<' plans are 
presented for the more favorable local projPl'ts, to­
gether with estimates of <·apital and annual costs and 
unit costs of the developed supplemental water sup­
plies. Loeations of the principal featurPs of the 
possible plans for both initial and fnture c·onstruetion 
arc shmn1 011 Plate l .J-, entitled "Plans for "\Yater 
Development.'' 

THE CALIFORNIA WATER PLAN 

To enable on1erly and logi<·al presentation, tenta­
tive plans for major projt•ets of The California "\Yater 
Plan pertinent to full devPlopment of the "·ater r<>­
sources of Plar•er County arc presented separately for 
the Ameriean, Bear and 1Tp1wr Yuba, and Truckee 
River Basins. Loeations of thP works t1cscribcd arP 
shown on Plate H. 

American River Basin 
The California "\Yater Plan as it relates to the 

_American River Basin will be deseribed in detail in 
a future puhlieation of the State "\Yater Rcsonrccs 
Boan1. For pres<>nt purposes, there follows a brief 
1lescriptio11 of "·orks on the 1\Iil1dlc arn1 N°orth Forks 
of the American River which would not onl~· pr<wide 
supplemental water to meet the probahl<> ultimate rP­
quirements of lands in Placer Count.'\ lrnt whieh also 
would providP large amounts of regulated water for 
other beneficial purposes both inside am1 outside of 
Placer County. 

Tentative plans for dev0lopment of the 1\Iidclle Fork 
of the Ameril'an H ivcr l'Ontem plate the construction 
of a diversion dam at a site on the lTpper Rubicon 
River immediately cast of Rockbound Lake, and about 
eight miles southwest of 1\Iecks Ray, arn1 eonstrnetion 
of a eanal and tunnel to com·e-'· the diverted water Yia 
Rockbound and Bm·k Island Lakes, into an cnlargP<l 
Loon Lake Reservoir. "\VatPr from a diversion on the 
Little South li'ork of thP RnhiPon HiYer would also he 
l'Onveyec1 to the enlarged Loon Lake Rcscnoir b.'' 
means of a conduit about 0.7 111 ilc i 11 length. "\Vater 
released from Loon Lake HesPrvoir would flow west­
erly through a proposed tunnel for about two milPs 
to the penstock of the Loon Lake Power Plant, to lw 
loeat0d near the flow line at th<> uppPr end of Gt0 rlc 
Reservoir. This rcservior would be (•reated h.'· con­
strnction of a rlam on Gerle Creek, abont 4:.5 milPs 
downstream ( 1 the existing Loon Lake Dam, owuell 
by the Georgetown Divide "\Yater Company. Releases 
of water "·ould be made from Gerlc Reservoir through 
a proposed tunn0l, 2.7 milPs in length, to the penstoC'k 
of the Gerlc Power llonsP, to hf' loPatNl near the ft1rn· 

line at the upper end of the propose<l Par:,;ley Bar 
Reservoir, which would bf' L·reatcd hy t·oustructio11 of 
a dam at a site on the RnhiC'on Hiwr about fiye milt's 
aboye its junction with the little South l•'ork of the 
Rubicon River. 

The tentative plans also eontemplatc 1·onstrnl'tio11 
of a diversion dam on Duncan CrePk and conn•yarn·e 
of the diverted watPr southeasterly in a tunnel for a 
distance of about 1.4 miles to F'rPn<'h l\Ieacl,m·s RPser­
voir, to be created by construction of a dam at a site 
on the 1\Iiddle Fork of the Anwrican Hinr approxi­
mately 18 milc>s upstream from its junction with the 
Rubicon Hiver. The water thus 1·011sPrwd wonl<l he 
conyeyed in a tunnel for a distam·f' of about ~.8 miles 
to the French ::\Ieadows Power House, to h<1 lol'atf'd 
near the flow line 011 the right bank of the proposf'd 
Lmvl'r Hell Hole Res<>rvoir. Lower 1 lell Ilolc Reser­
voir would be created by 1·011stnwtion of a dam at a 
site on the Rubil'Oll HiYer about one mil,, upstream 
from the previously me11tio11N1 Parsle.'' Bar Resenoir. 

Under the fore~roing plans, all 1rnwe>r r<'leases from 
the upstream reservoirs would be re-regulated in Pan,­
le.'' Bar Resern>ir. "\Yater relPased from Parsley Dar 
Rest'rvoir would be l'Onyeycc1 westerl~' in a proposed 
tunnel about 4.5 milPs in length, and rt•leasPd into the 
natural c hannc l of L,ong Canyon. I mme<liat1• ly down­
stream the water "'oulc1 be clivertct1, togctlwr with a 
portion of the natural rnnoff of Long Canyon, into a 
proposed canal whil'l1 would extend along the sonth 
bank of Long Can~'on below Ralston Ri1lge for a dis­
tance of about nine miles to the foreba.'' arn1 penstork 
of the proposed Ralston Power IIousP. This power 
house would be lol'ated on the Rubi1·011 River and 1war 
the flow line at the upper end of the proposed ~\mcri­
can Bar Reservoir, which would be created by con­
struction of the American Bar Dam at a site on the 
::\Iiddle Fork of the American River about l .. 1 miles 
below the junction with the Rubieon River. "\Yater 
released from American Bar Hcsl'rvoir would b<' 1•on­
wyed in a tnnnel in a westerly direction for a dis­
tance of about 2.7 miles to the penstock of the pro­
posed Arneri<'an Bar Power l Ionse, on the left bank 
of the l\Iiddle Ji'ork of thf' American Riwr below 
Foresthill, and thencP into th<' pool of the proposed 
Auburn ReserYoir, whieh "'onld be create<l by 1•on­
struction of a dam on tlw Am<>ri1·m1 Riwr about two 
miles south of the City of Auburn. The proposPd 
Auburn Powt>r House "·011 ld be loea tec1 on the right 
bank of the Ameriean River about O.i'i milP down­
stream from Auburn Dam, HIH1 would lw eonneetcd 
to the reservoir by means of a tunnel. "\Yater clis­
l'liarge1l from the powPr plant wouh1 flow downstream 
to Folsom Dam aud Hes<>rvoir, where it would be 
re-regulated and available for development of h)·clro­
clcetric power and for other beneficial purposes at 
l1mn1stream poi11ts. Consideration is also being· giwn 
to plans including 1•1mstrudio11 of a tunnel from Au­
bnrn Reservoir to Anlmrn Ravine which would per-
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mit (lelfrer~· of water to lauds below \\·ise Power 
House. 

Other tentatiw plans for dewlopment of the ::.\Iicldle 
Fork of the Ameril'an Riwr " ·onld provide water to 
meet the probabh, ultimate re(Jlliremeuts of the For­
esthill DiYide. These plans inel)l(le eonstrnetion of 
fal'ilities for diversi(m anll ,·onw~·ance of water from 
Secret Canyon, Bla(·k Canyon. El Dorado Creek, and 
Bullion Creek to a proposPd Forbes Reservoir 011 
Forbes Creek, and to an P11large,l Big Reservoir lo­
eated on a trihntar.,· of the same stream. Additional 
wat er. inellHling ),,pill from an enlargeJ Big Resenoir 
and l•'orbes ResPrvoir. would be eonserved in the pro­
pose,1 Sugar Pine Hesen·oir. to be created bv eo11-
strndion of a dmn on Xorth Shirttail Canyon. \Yater 
eonserved in eaeh of th(1 three reservoirs would be re­
leased to and t·om·eyed in ('auals to sPrve lands on the 
ForPsthill Divide. 

TeutatiYe plans for deYelopment of the North Fork 
of the .Amerieau Hinr eontemplate the declieation of 
this stream abon• Piek('ring Har prineipall)' to the in­
terests of fish, game, and rel'reation. Construction of a 
small clam and resen·oir is proposed at The Cedars, 
about five mill's south of XorclPn. Thi),, resen·oir would 
i11sure a minimum stream fiow of abont seven sf'eond­
feet in the North Fork belo,Y this point. 

Bear and Uppe r Yuba River Basins 
The California \Yater Plan as it relates to the Bear 

and Upper Yuba Rh·er Dasins ·will be dese1·ibell in 
detail in a future pnblieation of the StatP \Yater He­
sourees Board. F'or present purposes. therP follows a 
brief description of eertain of the "·orks ,Yhieh relate 
direct l>· 01· ind i 1·0et l)· to proYision of )-;ll pplement al 
watel' for Plaeer C'ounty. 

In general, the tentatiYe plans for deYelopment of 
the ,rnters of the Bear and Upper Ynba Hiwrs in­
vo]ye works whieh would be integrated into, or oper­
ated in eonjunction with. the existing· systems of the 
N"evada Irrigation Distri<·t and th e Paeifie ( :as and 
Eleetrie Company. The proposed works would supple­
ment the fol'egoing systems and in some eases wonld 
result in the inerease of eapa,, ities aml yields of ('X­

isting works. The plans eontemplate the eonstrnction 
of a dam and resen·oir at the ,Jackson l\Ieado,Ys site, 
loeatecl 011 the ::.\I iclclle Fork of thP Y nha River a bon t 
fiye miles northeast of Bowman Lake Resen·oir and 
about two miles npstream from tlH' existi ng ::Hilton 
DiYersion of the i\" eva,la Trrigat ion Dist l'iet. ,Jaekson 
:.[eadows Hesenoir wonlcl conserw the rnnoff of its 
own ,rntershed. pl us water diwrtell from llaypress 
Cre<'k ,Yhich ,rnnld be (•onyeye<l in a proposed tnnnel 
for a <listanee of ahout three miles to the resen·oir. 
The l'Onsened ,raters of both the ::.\liddle Fork of the 
Yuba Riwr and llann·ess Creek, after release from 
,Jack),,011 ::.\lea,lmYs Ti esen·oir, would flow into Dow­
man Lah hr wa)· of the existing ":.\Tilton-Ifo,rman 
Tn1111Pl, all(l thC'B<'e thrnnirh th<' Pxisting Bowman-

Spaulding l'ondnit arnl ~panlding Po,re1· House l\o. 
3 into Lake Spaulding arnl the Drnm ~ystem of tlw 
Paeifi(· <las arnl Elel'tric Company. 

Th e tentatiYe plans also contemplate the eoustrne­
tion of an enlarged dam and r<'se1Toi r upstream from 
the site of the existing Lake Valley Datu ownPd bv 
the Paeifie Uas and El<'etrie Corn1;a11y, whid1 is l~­
eatNl on the Nol'th Ji'ork of the North Fork of the 
~\merican Rivc0 r about threr miles west of Cisco. Lake 
Valle.v Reservoir, thus er('atNl, wonl,l eonserve thP 
runoff of its own watershed, and ,rn11ld 1·eeeive water 
from the existing Ford}·ec Lake, whieh pi·esently dis­
drnrges into Lake Spaulding, an(l from Hattlesnake 
Crel'k ancl the South Pork of the Ynha River. ~\s an 
alternati\'I' to the Lake Yalley Dam and Reservoir 
consideration is also being giv~n to construetion of ~ 
dam and l'eservoil' at a site near Cisl'o on the South 
Fol'k of the Yuba Hiwr. -water eonsernd in either 
th(' LakP Valley or Cisl'o Resenoil's "·onld be dis­
l'harged through ('Oll(luits, :2.0 and :3.(j miles in length. 
1·t>s1wdively, into a pmYer house on the flow line of 
Lak(' Spaul<li11g·. This and othrr ,rnte1· tliselrnrgetl 
from liak<' Spmlllling· into the Drnm System. and 
through th<1 existing Drum and Dutch l1'lat Pow<'r 
IIouses, would be ('onve.n'd from the afterba.,· of the 
latt<'r plant in a new conduit. including ahont six 
miles of ea 11al, to the proposed Chi<'ago Park Powe1· 
House. The Chi<·ago Park Power llonse woul(l be 
loC'ated 0.75 mile upstream from the flow line of the 
proposed Rollins Reservoir. whieh wonld lw (•reated 
by eonst l'lletion of a dam 011 the Dear Rinr at a site 
a bout '.2.5 miles north of Colfax ancl immNlia tel>· 
abow the intake of the existing Dea1· Riwr Canal. 
\Yater co11sen·ed in Rollins Hes<'noir ,rnnld he di­
Yertecl into the Dear Riwr Canal. 

The plans under study fo1· tlewlopmc11t of the Dear 
Riwr also eoutemplate the C'Onstrnction of a clam and 
reservoir fo;. eonservation purposes at tht' Oarden 
Bar site, about 10 miles east of \Yheatla11d on thP 
Bear River. ln athlition, plaus haYe been malle fol' an 
Pnlargrd Camp l<'ar \Yest Dam and Rrsrrvoir at tlw 
site of the existing· development, about six miles rast 
of \\Theatla11d on the Bear Riwr. 

Truckee River Basin 
Featrn·es of 'l'he California Water Plan pertaining 

to Lake 'l'alwe and the Trnckee Riwr Basin will be 
more speeifil'ally described in a futnl'P puhli(·atiou of 
the State \Yater Hes,rnrc·es Do.ml. l<'ol' present pnr­
posps, howeY('r. there follo,Ys a hrirf ,lescription of 
eertain of the works whieh not on]~, would JH'ovi,le 
supplPmental ,Yater to mPPt the prohal>J(, nltimat(' re­
quirements of lands in Plaeer County, hut whieh also 
,rnul<l proYi,lr regnlatell water for other henefieial 
purposes both iuside and on tsiJe of Plaeer Count)·. 
and a large measure of flood eontrol. 

'l'entativP plans for the dr,·elopnwnt of I.Jake 'l'ahoP 
and tlw 'L'rnekeP Hin,r 1·011template the operation of 
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Lakt-' TahoP within t lt1• pn•sentl~- prt>i,wrihed r1-111ge of 
lak<' stag<' of (i.1 feet providrd in tile 'l'l'lll'k<'t> Hin·r 
Deeree and th<• Trn1:kl·e niYer .\gret>111ent, t>xeept that 
thr upper water surfal·e <>k'Ya t ion wonhl be reduee<l 
from 6,229.1 feet to G.228 fret to allt>YiatP flood da111-
ag-c. The 'l'rnC'kee River Deeree, the so-ealled '' 1015 
Del'ree, '' on record in the office of the l111ited State~ 
Fe<lt-'ral Court, San Frnneii,;co, 1n·ovided that the 11at­
nral outlPt of Lakt> 'l'ahoe, which is at an elrYation of 
G,22:3 feet, shall uot bl' disturbed. The Truck(•P RiYrr 
Agreement of 19;3:5, haying as its parties the United 
States of J .. mrri<"n, Trn<"kre-Carson Irrigation District, 
"'ashoe Count~- \Yater Consenation Dist.rid, and the 
Siena Pacifir Power Compa11r, JH'OYided that thr 
Lake Tahoe ]eye] shall not he permitted to rise ahow 
an elevation of 6,229.1 feet. 

\Yater conserved in Lake Tahoe would be consumed 
around the lake, released to the Truckee River for 
support of fish life, or would be diverted at a point 
on the northeast edge of Lake Tahoe to the proposed 
\Yashoe Reservoir in \Vashoe Valley in Nevada by 
means of the \Yashoe Diversion 'fmmel. The \Yashoe 
Diversion Tunnel would extend northeasterly for a 
distance of about 3.3 miles to l~'ranktown Creek, and 
to the intake of a tunnel 0.35 mile in length leading 
to the penstock of the proposed Franktown Power 
House. This power house would be located near the 
flow line of the proposed \\Tashoe Reserrnir, which 
would be created by construction of an earthfill clam 
on Steamboat Creek at the north encl of \Yashoe Val­
ley. T n addition to storage of water diverted from 
T,ake Tahoe, the natural runoff to \Yashoe Reservoir 
would be augmented by intercepting the flow of 
Thomas, ·whites, and Gale11a Crt>eks, which origi1rnte 
on the water-procluC'ti,·e easterly slopes of l\Ionnt 
Rose, south"·est of Reno. 

Operation studies for Lake Tahoe conducted 
through the 53-year period from 189-1--95 through 
1946-47 indica te that nrnler tl1t-' fort-':,.?:oing plan the 
lake would 11ot be dniwn down lwlow an elevation of 
6,223 feet more than once llnrinµ: thr period. and that 
sueh dra"·down would have oeeurrecl after September 
1st near the end of the summ<>1· r ee rea tion season. 'fhe 
absolute minimum I0YPl readH·d llnring· th <' period 
wonlcl have been at an l'lt>vation of 6.222.1 fr0t, and 
the lake would have filled to aboyc an elerntion of 
6,22!3 feet b~- the following :\fa)- 1st. 

Under the tr11tatiye plan of operation, Lake Taho<' 
would yield an est imated 62,000 aerP-feet of water 
seasonall~·. with 110 <l<'ficienC'y <luring tlw 5~-year pe­
riod. It "·as estimated that about ~.ooo arre-feet of 
this seasonal yield would nltimatel;v he consumed 
around the lake largely for r<·crentional and domes­
tic purposes, and that an additional 5,000 aere-feet 
would be released clown the Truckee RiYer for the 
support of fish life. {Tuder thP plan. the remaining 
35,000 acre-fed of depe11clabl<• seasonal supply, to­
get hrr with a portion of thr surplus water avai.lahlP 

lluring years of hravy nrnoff, wunlcl be diverted from 
Lake Tahoe to the Franktown PowPr House by means 
of the \\rashoe Di,·ersion 'l'mmel. The water would be 
discharged from the plant for regulation and con­
servation in \Yashoe Res0n·oir, and rel eased there­
from for benefieial nsrs in lower areas in Nevada. 

Tentative plans of development of the Truckee 
River below Lakr 'l'ahoe include construetion of the 
proposed Stampede Dam and ReserYoir, at Stampede 
Valley about 10 miles north of Truckee on the Little 
Truckee RiYer. 'l'he natural runoff to Stampede Res­
enoir would be aug·mented by intercepting the flow 
of Colcl, Donner, Tront, .Alder, and Prosser Creeks. 
It is anticipatell that seepage from the unlined por­
tions of the canal intercepting these streams, plus 
spill from these diversions. would sene in a large 
measure to replenish the water-bearing· sediments 
Ull(l erlying irrigable lands in the ProssPr Creek-Little 
'rrnckt-'e Rive1· area north of Trnekec. \Yater con­
served in Stampede Resenoir wonlcl be released 
through a pressure tunnel abont 5.7 miles in length 
to the penstock of the proposed Nrw Venl i Power 
Honse. located on the Truckee River two miles up­
stream from Ver<li. Xevacla. and would be available 
for hrnrficial nsrs i11 lower arras in Nevada. 

PLANS FOR INITIAL LOCAL DEVELOPMENT 

Possible plans for initial loeal development of sup­
plemental water supplies for Plal'<>r Count)', together 
with cost rstimates, are deseribed in this section. 
Design of features of the plans was necessarily of a 
preliminary nature and primarily for cost estimat­
ing· purposes. :i.\fon, d<'tailell i1wei-;tigation, which 
would hr required in 01·der to prepare plans and 
specifications, migbt rt-'snlt in designs differing in 
<lrtail from those Jfft-'seuted in this report. However, 
it is lwliend that such changes would not result in 
sig·nifieant mo<lifications in estimated costs. 

In comwction with thr en snin:.t <liscnssion of sur­
fal'e watc>r deY<'lopmr11t works the following terms 
arc nsecl as indieated: 

Sa{, 1'ield-The maximum snstainecl rate of draft 
from a reservoir that cou l<l have been maintained 
through a critically deficiPnt water supply period 
to meet a given demand for water. For purposes 
of this bulletin , safe yield " ·as determined 011 the· 
basis of the eriti<·al perio1l that occurred in the 
Sacramento \T all e.'- from l 020-21 through 193-1-35. 

Xl'w Safe Yield- That portion of thr safe yield result­
ing- from a proposed new water snpply cleYelop­
ment and method of operation thereof, over and 
ahon the safe :vield of exist ing works. 

lrrigafio11 Yield-The maximum sustained rate of 
draft from a reservoir tlrnt conlcl have been main­
tained th rough a critieally <lPfi<·ient water supply 
period to meet a given irrigation demand for water, 
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with certain speeified deficie11eies. For purposes of 
this bulletin, irrigation yield was determined on 
the basis of the eritical perioJ that occurred in the 
Saeramento ,~ alle~· from 19~0-21 through 1934-35. 

Xew lrater- The seasonal yield of ,rnter resulting 
from a proposed new water supply deYelopment 
and method of operation thereof, that would ha Ye 
been wasted without the proposed works, inelnding 
all eonserYed "'ater, whether available on a safe 
yield, irrigation yield, or other basis. 

Dependable P01ccr Capacity- The minimum kilowatt 
capacity of the hydroelectric generating equipment 
when meeting an assumed load requirement. In 
this bulletin the load requirement for typieal plants 
was assumed to haw the eharacteristie of 5,550 
kilowatt-hours per kilowatt of annual peak demand, 
approximately representative of the present north­
ern California power market. In the case of plants 
located 011 a resenoir afforcliug large afterhay capae­
ity the load requirement was assumed to have the 
eharaeteristic of .J-,2;35 kilowatt-hours per kilowatt 
of annual peak (lemand, which approximatt,l.'' rep­
resents the energy prod11dion of a hyclroe lec.tri<· 
plant when operated to scrye a portion of the peak 
demand of the present northern Californ ia power 
market under eomlitio11s of min imum hyd ro<>leetl'ic 
produetion. 

Installed PoU'er Capacity- The kilowatt name plate 
rating of the hydroelel'tric µ:enerating equipment. 
In this bulletin, whieh deals 0111.'· with hi:.d1 or con­
stant head plants, the installed power capal'ity was 
determined as the optimum t·apacity whil'h would 
develop the available water supply, and was taken 
as the t·apacity nel'essa ry to utilize twiee the safe 
yield, equiYalent to a miuimum plant factor of 0.5. 

Pfrm Energy Output- The eneq.~·.'· in kilowatt-hours 
that "·ould haYe an assured aYailahility to the eus­
tomer to meet his load req ni rcmen ts. }<'or purposes 
of this bulletin, it was detenninetl as the euergy 
produced by discharge of the safe ~·ield through the 
hydroeledrie generating equipment. 

Average Energy Output- 'I'he energ.'· in kilowatt­
hours generated by the hydroelectric generating 
equipment, "·ith the available water suppl.'·, that 
would be usable under the assumed system load. F'or 
purposes of this bulletin, all of the enel').!.'.'' output 
was assumed to he usable. 

Capital costs of dams, 1·esenoirs, cliYersion works, 
conduits, pnmping plants, power plants. and appur­
tenances included in the <'Onsidered works were esti­
mated from preliminaQ' designs based largel.'r on data 
from surveys macle during the cunent i11Yestig·ation. 
Approximate eonstruction quantities were estimate<l 
from these preliminar.'' designs. TTnit priees of eon­
strul'tion items were determiuecl from reeent hid data 

011 projeets similar to those in q nestion, or from mann­
f aeturers ' cost lists, and arr (•Onsidcrrd representatiYe 
of pri<·es preyailing in ~\pril, J %:1. 'rhe estimatPs of 
eapital cost iucluded eosts of rights of wa.'· and eon ­
struction, and interest during one-half of the esti­
mated eoustruetion period at both 3 ancl 4 per cent 
per annum, plus 10 per eent for eugineering and 1.i 
per eent of constrnetion eosts for l'tmtingcncies. Esti­
mates of annual costs i1wluded interest on the eapital 
investment at both 3 and 4 per eent, amortizatiou oyer 
a 50-year period on both a :3 and ..t- per eent sinking 
fund basis. and I'('plaeement, operation, and main­
tenance eosts. 

Estimates of reYenue deriYed from proposed hydro­
eleetrie power plants were based on an annual Yalne 
of $22.00 per kilowatt of dependable power eapaeity, 
plns 2.8 mills per kilowatt-hour of average energy 
output. A value of 2.8 mills per kilowatt-hour also was 
assigned in the eases where new energy was pro(hwed 
by existing power plants. 

Because of geographieal considerations and respec­
tive types of water sen·ice ancl water supplies i11 the 
senral units of Plaeer County, possible plans for ini­
tial water development are prrsented separate!.'· for 
the Foothill, Ameriean River, arnl Dear River Units, 
and for the Valley Unit. As mentioned in the previous 
ehapter, the present and futnre water needs of the 
Yuba River and Tahoe Units are small and may he 
met with loeal small-seale eonsenation works. For 
these reasons no plans for initial local deYelopment 
are pres<'nted in this bulletin for these units. 

Foothill, American River, and Bea r River Units 
In Chapter 1 I I it was shown t hat the p robablP ulti­

mate re<1uirement for supplemeutal water in the Foot­
hill, ~ \ meril'c111 River, antl Bear R i vcr l T II its totals 
abont 160,0(10 aere-feet per season. 'rhe prineipal 
areas of irriµ:able laud in these units are i11 the n1llers 
ancl foothills of the Foothill Pnit, on the watershed 
diYide between the ~\meriean and Hear Tiiyers, and 
on the l<~oresthill DiYide between the Xorth and }fid­
dle Forks of the Anwriean River. In the following dis­
cussion four plans are presented to provide additional 
reµ:ulatory storage l'apacity on the Fpper }Iicldle 
Yuba Hiver, 011 the South Fork of the Yuba HiYel', 
and on the Beal' HiYer, and for converanee of the 
eonsenetl water and its clisclwrge through the exist­
ing }Iilton-Bowman-Spaulding-l )nun hrdroe lectrie 
power system. The new water (leycloped by these 
works would be made ayailahlc for eonvP)' cm1•e in 
existing ~evacla Irrigation Distrid ancl Paeifil' Gas 
and Eleetri<· Company conduits for use in tlw l<1 oot­
hi11, Arneriean Hiwr, and Bear RiYer Units. ancl, if 
not eonsumecl above ,Yise Power House, would be 
available for use in the Valle)' l'nit after cliseharge 
from this plant. 'l'hese plans arc hereinafter refenecl 
to as the ".l a<·kson )Ieatlows P1·oj<>d, '' "Lake "\' aller 
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Projed,'' ''Cisco Project'' and ''Hollins Pl'ojcct.'' 
The l .. ake \Talley arnl Cif;eo Pl'oj<'<"ts al'P altcrnatiw 
deYclopments. 

In nddition, two alternative plans are presented iu­
volving conservation of watPr in the _.:\meriean Hiwr 
Basin. The first of these planf; i1wolves ('Onstruetion of 
dams and rPscrvoirs on the l\Iiddle Fork of the .. \mel'i ­
can Hiwr, Pagge CrePk, and North Shirttail Canyon. 
The water conserYed under thif; plan would be dis­
charged throuµ;h two hydroelectric power plants, arnl 
conveyed to the Foref;thill Divide in the America11 
River Unit to meet the ultimate requirements of that 
area. The project would also provide a large amount 
of new water in the )forth Fork of the .Amerit'an 
River at Pickering Bar. Thi!', plan is hPreinaftcr re­
fened to as the ''French l\Ieadows Project.'' The set' ­
ond of thP alternative plans would involw the c·on­
f;trnction of dams and ref;ervoirf; on ForbPS Creek, a 
tributary of Forbes Creek, and North Shirttail Cau­
yon, and conveyance of the conf-erved water to tlH' 
F'oresthill Divide to meet the ultimate requirements of 
that area. Thif- plan if- hereinafter referred to as tlw 
'' B'oresthill Divide Project.'' 

Jackson Meadows Project. This project inelndPs 
the diversion of water from Haypress Creek into 
the proposed ,Jackson l\Ieadows Reservoir on the l\Iid­
dle Fork of the Yuba River, and conveyanee to and 
tlischarge of the conserwd waters through the exist­
ing l\Iilton-Bowman-Spaulding-Drurn hydroelectric 
power system. The project would provide a new safe 
yield of about 17,000 aerc-feet per seaf-on, whieh could 
be made available in the existing Nevada Irrigation 
Distriet and Pacific Gas and Electric Compan~r con­
duits for nse in the Yalley, Foothill, .. \meriean Hiver, 
and Beal' Rinr TTnits. The project wonld also pro­
vi<lc about !'5-1-,000,000 kilowatt-hours of new firm 
PnPrgy ontpnt sPasonally if all of the new safe yield 
were <lif;charged through all power plants of tlw 
existing Drnm S~·f-tem. Small<>r amounts of energy 
would be produced, depenclPnt upon alloeatiou of tlw 
new water to particular water serviee areas abov<' 
"\Vise Power Home. Principal features of the project 
are deli1H'ated ou Plate 15, Pntitlcd '' .J at'kson l\Icadows 
Projert. '' 

The proposed J ac·lu;on ::.\Ieadows Dam would he 
located ou the l\Iiddle Fork of the Yuba River about. 
two miles npstream from the Pxisting 1.\Iilton Diver­
sion, in Section 18, 'l'ownship 19 North, Hang-e V~ 
East. 1\1. D. n. & l\I. The strPam bell Plevation at this 
point is 5,865 feet. Flows of Haypresf; Creek would 
be diwrted at a stream bed elevation of 6,253 feet. 
in St>etion 32, Township 20 North, Hange 13 Bast, 
l\I. D. B. & ::.\I., and conveyed hy a tuunPl to ,Jackson 
:dt·adows Hespnoir. The watPrs of both Ilaypress 
Creek arnl the i\Iidcllc l•'ork of the Y11ba HivPr would 
be released from ,Jackson l\Ieadows HPservoir, and 
redinrted at thP exist in~ .:\Iilton Dinl'sion into the 

::.\Iilton-Bowman Tu1111el of the 1\cvada lrrio·ation 
Dif-trict, from where they would flow into l3~vman 
LakP. The waters would be discharg·ed from Bowman 
Lake through the exif-ting Bowman-Spaulding Con­
duit to Lake Spaulding. From I,ake Spaulding the 
waters would bP available for use in the Drum Sys­
tem of thP Pacific Gas and I<Jlcctric Company, and. to 
meet nnrnicipal, domestic, and agTiPultural water re­
qui remeu ts as they occur. 

In subsequent deseriptions of the ,Jackf-Oll l\Ieadows, 
Lake Valley, and Ciseo Projects, no specific alloca­
tions of new water are made to particular service 
areas. The amounts of water that may be made avail­
able to the Valle~r, Foothill, American River, and 
Bear River Fnits will depend upon the growth of 
water reqnirerneuts and upon yield of the cOJrntructed 
works. It is considered probable, howPver, that in the 
case of water de,·eloped on the Upper Ynba River for 
use in Placer Count)' the following general pattern 
of distribution would prevail: Such watPr as would 
be re-regulated in r ... ake Spanlding wonld lw dis­
charged either through Spanhling- Power lf ouf.:e No. 1 
to the Drum Canal, or through Spaulding: PowPr 
Honse No. 2 to tlw Boardman Canal bv way of the 
South Yuba Canal. However, in ord<>r t:> de,:elop the 
maximum amount of hytlroeledrie PBergy, water 
would be discharged to the Boanlman Canal, the sole 
sourcp of supply to lands on tlw Colfax Divide above 
the Bear RiYer Canal arnl llalf;e~· Foreba~·. ouly as 
the water rel1nirements develo11. 1'he remaining watPr, 
after discharge into the Drum Canal, would he con­
veyed through the Drum and Dutch Flat Power 
Houses, anll tlwn divertr<l into the Bear River Canal, 
from which diversions would be made to serve scat­
tered lands in the Bear Hinr Fnit as the water re­
quirements develop. R<>rnaiuing water in the Bear 
Riwr Canal would be lliseharg-ed thrnng·h the Halse~· 
Power Honse. From th<' Ilalst'Y _.:\fterbay, from whi('h 
location all lower lands 111 the Foothill awl Valley 
Units can be served, a portion of the water would be 
dinrterl to the north and along thP Bear Riwr. The 
remaining water wonld b<' convp~·e<l in the ,YisP Canal 
and through the \Yise Power 1lo11se, or <liwrte<l eB­
rout<> to sene adja('ent lands. Releases from the ,Yisc 
Power House would he divert(,c1 downf;tream for nse 
in f-Prvice areas of the ?\ evada Irri~!'ation DistriC"t and 
Pacific Gas and Electric· Compan~·. 

In Chapter 111 it was est imated that the ultimate 
seasonal requirement for supplemental water in the 
_.:\nwrican Hiver Unit will be about :36,000 acre-feet. , 
ThP portiou of, this requirement for irrigable lands 
on the divide bt,twee11 the Bear and North Fork of 
the .American Rivers, whiPh eould be served by the 
,Jackf.:on 1'Ieadows Project, probably will be a bout 
11,100 a ere-feet per :cwason. Yr ater <·onld be served 
to the~c lands, and to all other irrigable lands in the 
Hear Riwr, Foothill. and Yalley Units, which have 
a prohahle ultimate seasonal supplPmental water re-
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quire111e11t totalinµ- c1bont :n--l-.000 acre-feet, from the 
existing :,;_,·stems of tlw Nevada Irrig·ation Distriet 
arnl Pal'ifie Gas and Eledri1• Compan~'. 

-1\s a first step in 1letenninatiu11 of the siz<> of th<> 
projed. Pstimates \\"Pl'<' made of yield of the pro­
posed works for various reservoir storage eapaeiti<>s. 
It '\\"as estimated that mean seasonal rnnoff from th<> 
approximatel,v 38.-1 sqnar0 miles of watershed abovP 
th<> ,Jackson ::\Ieadows 11am sit0 is about 79,000 aer<>­
feet. Estimated mean seasonal runoff of TTaypress 
Creek, from the approximately 15.9 sanare miles of 
watershNl above the proposed point of diversion, is 
abont 28,700 aere-feet. 

Basetl upon records an1l estimates of runoff during 
the rritieal dr~· prriod which ocenrred in the Sarra­
mento Yalle:, from 19~0-~1 through 193-1-35, monthl:v 
~·ield studies were made of fiye sizes of res0rvoir at 
the ,Jackson ::\Ieadows site. D<>ma11ds on the rpsrrvoir 
were assumrd to be eonstant. bnt with 110 diversions 
in .\ngnst in onler to 1wrmit maintenanre. A snm­
mar~· of resnlts of thr ~·ield stndies is presented in 
Table -10. 

TABLE 49 

ESTIMATED SAFE SEASONAL YIELD OF 
JACKSON MEADOWS RESERVOIR 
WITH HAYPRESS DIVERSION, BASED 
ON CRITICAL DRY PERIOD FROM 
1920-21 THROUGH 1934-35 

(In acre-feet) 

Re~er\'oir 
storal(e C'l.p'lc ity 

:?2 ,."\00 
32.500 
-1.5,000 
.~2 .• ';00 
G:?,500 

Ss.fe 
yield 

33.20() 
39.100 
-1.';,10() 
-17.100 
-1\J,900 

.\fter l'Onsi1leration of 1·es11lts of the ~' iPld studies, 
togf-'ther with topogTa1>h.,· of the 11am sit<> an<l eost 
annl.nes lwreinafter dis1·usse1l. a reservoir of -1,;),000 
a<·n,-foot storaQ·<' 1·apaeit,,._ '\'\"ith estimat<>d safp sea­
sonal ~·ield of --l-i\100 a<·1·e-fr0t, was 1·lws<>n for pur­
pm·r, of 1·ost estimat<'s to he 1n·0sent01l in this bulletin. 
A surn111a1T of tlw ,·iehl stud~· for thi:, size of l'<'SPl'­
voir is i11elnd0<l in ~\ p1w111lix :i\I. 

Si111'e Rmnnan Lak0 at pn·s0nt rreein·s nmoff from 
the :\IiddlP Fork of th<' Ynha Hiwr h~· 1Ma11s of tlw 
:\Iilton Div0rsion, it was next 110eessar.,· to oprratr the 
propose<l .Jackson ::\Iratlows Hes0rvoi!' joint Ir with 
RO'\nnan Lake in ordn to tlet<>rmine tlw new safe 
riel<l r esulting from tlw .Jackson ::\Ieatlows Pro.i0rt. 
'fhis method of operatio11 irnlicatecl a 1ww safe ~·iel<l 
of ahont 17,000 aere-f0et. per season. It is estinrntPd 
that th e present eapacit~· of 2,>0 s0eornl-feet of the 
0xisti11µ- Bowman-Spnnl<ling Cornlnit wonlcl b0 snffi­
ci011 t to 1·arr~· th<> add itio11al c•onserv<>d wa t <' r. 

'l'opographie <lata l'eqnirNl for thP eal1·11latio11 of 
storag·1' ea par·itie:-- and surfaC'e arpas flooded at varions 

water snrfaC'e elevations of ,Jaekso11 l\fpaclows R es<>r­
voir \\'ere takN1 from an existing United States Bu­
reau of Reclamation resen·oir snrv0y map, with seale 
of 1 ineh eqnnls :200 fret and with contour inten·a l of 
10 feet. Storage capaeities of ,Jaekson ::.\I<>adows Reser­
voir at various stages of wntPI' surfae0 ele,·ation ar<> 
gwen m Table 50. 

TABLE 50 

AREAS AND CAPACITIES OF JACKSON MEADOWS 
RESERVOIR 

Depth of water 
a t da m , 
in feet 

0 - -
35 .. __ .. __ .. ____ _ 
55 . . _ .... __ _ ___ .. 
75. _ .. ____ ... _ _ _. 
95 .... __ 

11 .5 .... . 
135 .... __ _ 
1-15 ____ .. .. ... - . 

W at er surface 
elevation , 
U.S. G.S. 

datum, in feet 

.5.8G5 

.5 ,900 
5 ,920 
.5 ,9-10 
5 ,(lr,O 
.5,980 
G,000 
G,010 

'\'\' a ter surface 
area, 

in acres 

0 
15 
80 

240 
-150 
G05 
825 
890 

Storage 
capacity, 

in acre-feet 

0 
400 

1,250 
4.500 

11,500 
22,000 
3G.500 
-1.5,000 

Based upon preliminar,', !.!Pologieal reeonnaissanre, 
the ,Jaekson l\Ieadows clam site is eonsiderrcl snitablP 
for an earthfill clam of an.v !wight np to about 200 
feet. Bedroek in the vieinit~· romists 1·hiefl~, of a meta­
sedimentary formation whieh is grnrrall~· hard and 
massivr. This material is part of thr l\Iilton formation 
of ,Tnrassir age. Bedding: attit11d0s can still he det<>r­
mined despit0 the metamorphism, arnl the series ap­
parentl~' strikes slig·htly east of north. ,Jointing is 
prominrnt arnl in sets, hut joint seams are tight and 
r0latiwly nmYPathered. Rh~·olitie lava flows outrrop 
i 11 this viei nit~· and morainal deposits also oer·nr 
n<>arln-. In sonw easrs the lnvas ovrrli0 aneient :-;trearn 
gravrls loeall~'. Stripping· from the nhntments and 
from the ehamwl srction for thP im1w1·vions sedion of 
an <>arth ,lam shoulrl not exre<>tl thr<>P feet of jointed 
he<lrork h<>neath n fe"· fe<>t of ovrrhnrden. 

Some impen·ions fill nrntrrial is availahlr from th<> 
nwadows of the res<>IToir m·<>a, but eonsiderable fur­
ther 0xploratio11 would b0 neeessar~· to determine the 
extent and the suit abilitr of snr h tl<>posits. Rori ngs 
"·onld have to h0 made, and ro111pactio11 and p erm0a­
hilit~' t0sts nm on sampl0s of mntf'rial thus obtained 
as a major part of this <>xploration progTam. Coarse 
gn1wls 1·ontaining: som e fines are available in lal'g<' 
q11antiti0s, nlso from within the r0se1·voir area. 'l'h0se 
coul1l he us0d as p er vions fill, 01·, from sp]ectecl small 
areas, as ronC'r<>te ag:gr<>gat<>. Suitable rol'k whif'h 
rouhl he qnarrietl for use <>ither in a blanket section 
or as riprap is nlso availablr loeally in vil'tnnlly un ­
limit<'d qnantitirs. 

~\s a result of rield stndi<>s, ~t<>ologie reconnaissa1wr, 
aml J)l'P]imi11ary eost estimates, an <>arthfill dam 
1--1-5 fert in lieig·ht from stream he1l to spillwa)T lip, 
nnd with a erest elevation of G.02--l- feet, " ·as sel0et<'tl 
to illnstrnte <>stimates of t·ost of th<' .Ja1·kso11 ::\Ieadows 
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Projert. 'I'he dam wonl1l have a rrest h' 11gth of ahont 
l,:i:30 fei>t, a <·rest width of 30 fret, arnl :Li:1 11p­
str(•am and downstream slopes. 'l'lw upstl'eam fa1·<-> of 
the dam "·onl!l bP eon'l'P<l with t·oarse rod~, and rip­
rap wonld not bP requir('<L The dam wonlcl lw ('on­
strnrtPd "·ith a rolled earth impervious eore having a 
JO-foot ('rPst width and 0.7: 1 si1le slopPs. ThP total 
volume of fill "·onld bP ai1 ('stimated ] ,-158,000 l'llhll' 
yards. 

The rhute-typc spillway " ·onlll bP loeatPCl 111 the 
right abutment around the PIHl of tlw strurtnre. It 
,rntilu lune a l'apal'it~' of 1 !l,000 se(·o1Hl-fPPt, reqnired 
for an assumPd maxinrnm disl'harg<' of -195 SPl'Ond-f PPt 
JWI" square mih' of drai1iagc area, and would clisl'hargp 
into tlIP ~Iiclllle Fork of the Yuha HivPr lwlow tlIP 
dam. Th!' maximum depth of water above tlw spillwav 
Ii p would bP 10 fpet, and an add it io11al -l f PPt of fre~­
hoard wonl1l be provided. 

( >utlet works would l'Onsist of a GO-inch clim11Pter 
welded stl'el pipe, plal'P<l in a t1·pneh Pxeavated in 
l'Ol'k beneath tlw dam, and enl'asPd in ('Onen't('. He­
lPases from the resPrvoir would lw (·ontrollPcl at the 
upstream end of tlw outlet bv two -18-ineh cliamPter 
h.nlraulieall~· C'ontrolled buttp~·fl~· valws, lol'ate!l in a 
submerged inlPt strndlll'('. Hnlraulil' C'Ontrol lines 
would Pxtend up the faf·(' of ti1e clam from the inlet 
stntdurP to a l'Olltrol house loeated on the erest of the 
dam. Tlw 011tJ(,t woulll hr eontroll ed at thP 1lown­
st l'Pam end b.,· a 60-ine h dianwter hollow jet valYe, 
disl'harging clirPctl>· into the natural l'hamIPI of the 
riYer. 

8PvPrnl l'o1u1ty roads and a ITnited StatN, F'orPst 
S('rVil'e rahin would be inundated lnr tlw ,J al'kson 
)lradmYs Resen-oir. '!'he quantit~· of merdiantable 
timber within tlIP resP1-voir area is estimatPll b,· the 
I ~nitPd States Forest fipn·ice to be approxi11;atelv 
:2i"i,OOO,OOO hoard fept. . 

The propm,Nl HayprPss diversion structure would 
be located in Seetion 32, Township 20 North, Range 
13 East , l\I. D. B. & l\I., at a site on Haypress CrPek 
about 5.5 miles upstream from Sierra City. The site 
was examined and eross sPeti011s taken durillg the 
eonrse of the invPstigation. The pl'oposed weir would 
consist of a eonerete gravity overpot1r seetion, with a 
erPst 160 feet in lPngth and 12 feet in height above 
strPam bed. A11 opPning at tlw left <' ncl of the weir 
would proYide Pntra11C'e to a side 1•l1annel leading 
downstrea111 about 75 feet to tlw headworks of the 
eonduit. The side eham1el \\'tml!l have a eonerPte grav­
ity parapet wall of the overpour type, and two -1- by 
-!-foot sluil·e gates would lw provided for sand elPar­
ance. The hea1lworks would eonsist of a conuete head­
wall aeross the P1Hl of the side drnnnel, in which there 
would be two 5- by 5-foot slide hPa<lgat Ps. The diver­
sion condnit would eonsist of a tunnel, 3.0 miles in 
length, with a eapacity of 360 seeon!l-fePt. About :W 
p er cent of the length of the tmmel would he lined 
and wonld lmve a diameter of 7.0 fpet. The nnli1wcl 

pol"t io11 of th!' t n mw 1 would ha YP a ll ianIPtPr of 8.3 
fopt. ThP tt1n nel "·ould cliseharge direet ly into ,Jackson 
l\Ieaclows R PsPrvoir. 

Pcrti 11 Pnt data with resped to the [.!:e11pral features 
of the ,Jaekson 1\1 eadows Proj ect, as clPsignecl for eost 
Pstimating purposes, are presented in Table 51. 

TABLE 51 

GENERAL FEATURES OF JACKSON MEADOWS PROJECT 

J ackson ;'\Je-idows Dam 
T ype- e-irt hfill 
Crest elPva,tion- fi,0:2-l fee t 
Crest length- J ,5:30 feet 
C'r!'st width- 30 fee t 
H eight, spillway lip abo,·e strea m bed - l -1.5 fe<' t 
Side slopes- :2.5: l upstream and dow nstream 
Freebo<trd, above spillway lip - 1-l feet 
Ele\'ation of stream be,l - 5,8fi5 feet 
Volume of fill - 1,-158,000 cubic yards 

,Jackson !\leadows Resen·oir 
Surface area at spillway lip- 8\JO acres 
1-\torage capaci ty a t spillway lip- -15,000 acre-feet 
D rainage area, !\liclrlle Fork of Yuba Ri Yer- 38.-l sq ua re miles 
Estimated mean seasona l rnnoff, l\liddle Fork of Yuba RiYer - i\1,000 

ac re-feet 
l >ra inage area, Hayprc•ss C'reek- 15.9 square miles 
Est.i mated mea n season-ii rnnoff, H aypress Creek :!8, 700 acre-feet 
Estimated safe seasonal y ield- -1.5, 100 acre-feet 
Estimated new safe sea~onal yield- 17,000 ac re-feet 
Type of spillway- chute-type cu t in right abut ment 
Spillway disch:irge capaci ty- 19,000 second-feet 
1:ype of ou tlet- GO-inch diameter steel pipe bene.ith da m 

Diversion " ' arks 
H ypress Creek- concrete graYity weir with ogpe o\'erpour sec tion, !GO 

feet in length, and 1:2 feet in hPight abo\'e s trea m bed 
elevation of 6,:253 feet 

Conduit 
T ype- tunnel 
Length- 3.0 miles 
Portion lined-:20 per cent 
I >iameter lined portion 7.0 feet 
Diameter unline,l portion 8.3 feet 
C'ap<tci ty- 350 second-feet 
Inlet ele,·ation- 1;,:2.~7 feet 
Discharge ele,·ation li,010 feet 

The l'apital ('Ost of thP ,Jaekson .l\Ieaclows Projeet, 
011 a 3 per eent intPrest basis and based on prices pre­
Ya iling in April. 1!) ;33, ,ms estirnatPd to be about 
$5,6-l-1,000, and ('Orresponding a11nnal eosts of tlw 
proj eet were estimated to he about $2fi0,000. 

'l'hP rPsnltant estimatPd aYPrage unit eoic;t of tlIP 
17,000 aere-feet per s1'aso11 of new safe ~' iPld, exl'lud­
ing consi(leration of possible rcve1111es from sale of 
powPr, was a bont $1-l.70 JWr acre-foot. On a 4 per ePnt 
interPst basis the unit cost of the new safe yield 1wr 
sPason was about $17.10 1wr aere-foot . If a valuP of 
~.8 mills JWI' kilo"·att-honr is assig11Pll to the estimatPd 
5-1.000,000 kilowatt-hours of UPW firm e1wrg~· output 
per season that " ·ould he proclueed from diseharge of 
the ne,Y safp yidll through the existing pmYPr plants 
of the Drnm S~·stPm, the revenue would amount to 
$151,000, thn ic; rPdueing the unit eosts of the new safp 
y ield to about $;1.tlO and $8.20 at iuterest rates of 
3 and -l per ('Pnt . resp<'dively. 

gstimated C'apital a ll(l annual eosts of the ,Jarkson 
:ill'adows ProjPd 011 a :3 JWr C'Pnt interest basis are 
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snmrnal'ize<l in thr following tabulation. Detailed cost 
t•stimate~ an• J)l'Pse11te<l in Appendix ~-

Estimated Co.~ts 
raJJifal A 11111tul 

Jack:-on 11Padom, l>am aud He;.;ern1ir $:!,711:2.000 $1:!7,000 
I Ia~·1n·ps;,; I >i n•niio11 and ( 'onduit _ _ :!.83:2,000 1'.!:{,000 

Totals _ $:-i,<i-1-1,000 $:!:-i0,000 

Lake Valley Project. This projPd inclndes eo11-
strnl'tion of a darn and resenoir on the North Fork 
of the .Xorth Fork of the ,.\m erican Hiv<'r about 3 
miles "·est of C'ist·o, a1Hl the diversion of ,rnterf'. from 
the South B'ork of t he Yuba ll iver, and from Fordyce 
Lake and Hattles1rnke CrPek, to the proposecl enla1·ged 
Lake Yalle:· Res<>noir. 'rhe <·onsened " ·,lters would 
be released from Lake \ raller Hes<>JToir through the 
proposed Lak(, Y alley Po\\·e1· House loeatecl on the 
flow line of Lake Spaulding to the Drnm hydroelee­
tric po,Yer s:·stem of the Pacifie Gas and Eleetrie 
Compan:·· The proj e<'t " ·oulcl provide about -18,000 
aere-feet of ne"· safe sPasonal :·ield. " ·hieh could be 
made arnilable in the existing Xevada Irrigation Dis­
triet ancl Pacific Oas and Eledric Company eonduits 
for use in the Yalle:·, B'oothill. ,.\meriean River. ancl 
Bear Hinr TTnits. The projPd would proYide about 
69,000,000 kilowatt-hours of average energ)· output 
seasonall:· ancl 16,:300 kil°'rntts of <lepenclablP power 
capaeit:· from diseharge of the new water through the 
proposed Lake Yalle:· Pm,·er Honsr. The pl'oject 
"·onlcl also 1n·ovil1P about 80,000,000 kil<nrntt -honrs of 
new fi rm PIH' rg·:· output seasonal!:· if all of the ne"· 
safe :·iehl were <lisC'har:,recl throug·h all power plants 
of tlw existing· Drnm SystPm. Pl'ineipal featur<>s of 
thP projed arP dPli1watPcl on Plates 16 and 17, en­
titled "LakP Yalle~- Project.' ' and " Lake Yallev 
ProjPd, Plan arnl ProfilP. '' · 

The proposed l,ake Ya ll ey Dam would be l<wated 
some 2.000 feet upstream from the existing earthfill 
dam 011 the ~orth Fork of the North 1'-,ork of the 
American Riwr in Section 3:-i. Tmrnship 17 ~orth, 
Range 12 East. l\I. D. B. & ::\1. 'l'he strea m bed Pleva­
tion at this point is about 5,720 feet. The existing 
earth dam, ownecl by the Pa eifie Gas a11<l Eleetric 
Compan:·, was eonstrndecl in 1911 and eonserves 
"·ater which npon release is conve)·ecl "·est er!~· an(l 
cfo,chargecl into the Drnm Canal in the vieinity of 
Emigrant Ga p. The existing clam is 7-l feet in height , 
has a erest length of 9-10 feet, and crea t rs a reserYoir 
with a storage ca pacity of about 8,100 aere-feet. 

l ' nder the proposed projP<·t. ,niter ~· unserveu iu 
t hP exist inµ· F'ordy<·e La kP, instPad of being tlis­
l'haq.?.·<'d in J,akP Npanlding as at prPseut. "·oukl be 
conwyPd in a southerly cliredion to HattlPsnake 
( 'n,Pk. B-,rom HattlPsnake Creek tlw l'Ombined flows 
wonld lw c·onveyP<l to a junetion with anoth er ('011-

<luit <·om·erinµ· watPr from a diversion 0 11 the South 
Fork of the Yuba Hiver. From tlw jnudion tlw eom­
hi1w(l <livP1·tecl flows of J<-,ord:·ep J,ake. RattlesnakP 

Creek, ancl the South :B'ol'k of the Ynba J{ i,·er would 
be further eonve:·e<l to Lake \ralley Resen·oir. 1'-,rom 
[,ake \ ' alley Resen·nir the r·o11serve<l water would be 
t·onvered to a power house lol'atecl 011 the flow line of 
1,ake 8paulding at an e]eyatiun of fi,0-2:-i feet, develop­
ing a11 avPrage statie head of about 815 feet. ~'rom 
Lake Spanl<ling the watP1· won l<l be cliseharged 
through existing Spaulding J>O\rer Honse No. 1 and 
into the existing Drum Canal, where it "·ould be 
avail a hie for use in the Drum System aml to meet 
munieipal, domestie , antl agrienltural "·ater reqnire­
ments as the:· ocenr. 

In C'haptPr I1I it was estimated that the ultimate 
seasonal requirement for supplemental water in the 
.\meri(·an River Unit will be about :36,000 aere-feet. 
'l'he portion of this re<1uirement for irrigable lands on 
the <livicle between the Bear ancl North F'ork of the 
Ameriean Rivers, whieh eoulcl be seryecl bv the Lake 
Y alley Projed, probahl:· will be abont 11 ,300 aere­
feet 1wr season. \Yater eould he served to these lands 
and to all other irrigable lall(h; in the Hear Hiver, 
Foothill. all(l Valier Units, whieh haw a probable 
nltimatf' seasonal snpplemental water requirement 
totaling about 31-1-,000 acr e- f Pet, from the existing· 
systems of the ~evada Irrigation Distriet ancl the 
Paeifie Oas and Eleetrie Company. 

~\s a first step in det(•rmination of the size of the 
projcd . <'stimat('S were ma<le of the yirld of proposed 
works for n1rious storage eapaC'ities. ft " ·as estimated 
that uwan sraso11al nrnoff from the approximately -1.-l 
sqnarr miles of "·atershed above the Lake Valle)' clam 
site is about 10,000 acre-feet. Estimated mean sea­
sonal rm10ff of Rattl esnake Creek from the approxi­
mate].'· 6.6 sqnare miles of watershe<l above the point 
of cliwrsion is about 17,-100 aere-feet. It "·as also 
assnnw<l that a uniform flow of 4,500 aere-feet per 
month wonid be ,n·ailahle from Forcl.'·ee Lake. The 
estimated mean sPasonal runoff of the South Fork 
of thP Yuba River abow the cliwrsion point is 82,000 
aert>-fet>t, of " ·hi<·h an Pstimatecl -16,000 aere-feet 
"·onl<l be cliwrtecl to Lake Yall <'.'' Hesen-oi r. 

BasPd on rec·ords and t>stimates of rnnoff <luring 
tlw niti(•al dry JWl'iocl whieh Ol'l'lll'l'ed in the Sacra­
mento Yall<>y from 1920-21 throngh Hl3-l-3i°>, monthl)· 
y ielcl strnliPs W<' l'P ma<le of thrre resc>rvoir sizes at the 
T,ake Yall<':· site. :.\lonthl:· demands on the resen-oir 
were assnmecl to lw proportional to the est imat ed 
<listribution of hydrnel<>ctric po"·er clPmarnls. as pre­
sented in 'l'able :1!J. Tt was assnlllP(l that thesP demands 
wonlcl he met " ·ith no d eficienl'it>s. ~\ smnrnary of the 
results of the .'·iel<l stll<lies is presPnted in Tabl e ;'i2. 

After eonsideration of r<>snlts of the yiehl cletermi­
nations, together " ·ith topograph)· of the clam sitP 
a1Hl eost a nH lyses hereinafter diseusse<l, a reservoir of 
-1-1,000 a<·re-foot stornge <·apaeity, "·ith estimated safr 
seasonal yiehl of 10-1,000 aerP-feet, "·as ehosen for 
p111·pos<>s of <·ost Pstimat<·s to be prest>nte<I in this !ml-
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TABLE 52 

ESTIMATED SAFE SEASONAL YIELD OF 
LAKE VALLEY RESERVOIR, WITH FOR­
DYCE LAKE, RATTLESNAKE CREEK, AND 
SOUTH FORK YUBA RIVER DIVERSIONS, 
BASED ON CRITICAL DRY PERIOD 
FROM 1920-21 THROUGH 1934-35 

( In acre-feet) 

Reservoir 
storage capacity 

:?8,000 
.tl,000 
7.5,000 

Safe 
yield 

9-1,000 
10-1,000 
114,000 

letin . . A snmmary of the .''iPl1l stn(ly for this size of 
resenoir is l'Ontained in j\ppPllflix :\I. 

Sinee the foregoing estimated safe yiehl of the Lah 
Yalle.',. Project ineludes a portion of tlw present .'' iPld 
of l..1ake Spaulding· a11cl the ~-ield of I;~ordyee l..1akP, it 
"·as nPcessary to make ad1litional 01wration studies to 
determine the net eff Pct of routing ,,ater l'Onserve1l i11 
Ford.'·ee Lake to Lake YallPy Resen-oir insteatl of to 
Lake Spauhling, as at present. The present safe sea­
sonal .'·ielcl of l..1ake Spanlding was estimated to be 
226,000 aere-feet, based on records of flow at the 
heacl of the Drnm an1l South Ynba Canals during the 
critic·al sPas<m of 19:H-32. BasPd on a1lditional .'riel1l 
studies. t lw 1·ombinetl safo seasona 1 yiPld of Lake 
Spaulding· ancl the Lah YallPy Project ,ms estimated 
to he 27-1,000 ael'e-fePt. Tims, the new safe .''ieltl of the 
Lake Yalle.'· Prnjeet "·onlcl be about 18,000 ac•r1'-feet 
per season. 

Topographie data for 1letermination of storage ea­
pa1·ities of f..1ake Yalle.'· Reseryoir at 1lifferent water 
surfaee elPYations, together with arPas flooclecl, "·ere 
taken from a Division of \Vater Hesourees map pre­
parecl in 1952 b.',. photogramrnetric means, at a sl'ale 
of 1 inch equals 500 feet. and with a l·ontonr inten-al 
of 20 feet. Data for the preliminary design of the pro­
posetl clam werP taken from the same map. Rtorage 
eapacities of Lake Yalley HesPrvoir and arPas flooded 
at various stages of water snrfaee eleYatiou are giyen 
in Table 53. 

TABLE 53 

AREAS AND CAPACITI ES OF LAKE VALLEY RESERVOIR 

Depth of water \Yater surface \\'ater surface Storage 
at dam, t>levation, area, capacity, 
in feet 

U.S.G.S. in acres in acre-feet 
datum, in fc. et 

~-- ----- - ----

o _ - - .5,720 0 0 
30 ,5 ,750 .io 1,000 

100 .5 ,820 ~80 20,000 
120 .5,8"10 .5GO 28,000 
1.io _ .5,8{i0 630 39,000 
1-13 .'i,8fi3 6-10 -11,000 
WO_ .'i,880 690 -19,000 
180 .5 ,900 7.50 62,000 
200 .5,920 800 7tl,OOO 

Based npon preliminary geologieal rPeonnaissanee, 
the Lake Valle.'' (lam site is considel'ed suitahlP for an 
earthfill or roekfill clam up to about :t50 fePt in 
height. The maximum height is topographi1·ally lim­
ited by tlw erest of the ridge forming the right abut­
ment. .\s irnlieatecl previonsl.'-, tlw axis of the pro­
posetl clam is ahou t 2,000 feet upstream from the 
present Parthfill strm·tnre aml, therefore, the 1·:' airnel 
sedion ancl lo\\·er almtments " -erf' not al'<'<'ssihle du r­
ing the field investigation sinee they liP bPIWa Lh tlw 
watP1' snrfa1·e of the existing reservoir. The upper left 
abutment l'onsists PssPntiall.,· of barren, hard, glal'ial­
polishell graniti1· rol'k. Soil oeenrs on the left abut­
ment on 1.'· in small pol'kPts. The !'igh t a bn tment, how­
!'Yer, l'onsists entirely of murainal matPrial derived 
from a granitie som·1·P antl YHl',\·ing in partielP siz1' 
from elay grains to bonklt,rs 10 fret in lliameter. 
Grouting· of sueh material is not possible, although the 
ma tP1·ia I is generall.'' extr!'me I.,· 1wr11walJ le. Large 
leakage losses may be expedetl at this site unless a 
eutoff to bellroek beneath the clam can be effeeted. 
Exeept for snd1 a eutoff, stripping of onl.'· about 3 
feet woulcl he lWl'essar.'· beneath the fo11rnlation of an 
earthfill or roekfill tlam at the right ahntm!'nt c•t this 
site, this being neeessary to eliminate thP YPgetatiw 
root zone. The tlepth of cutoff exeavation " ·hid1 would 
he nel'essary l'am10t be estimated without exploratory 
llata on the depth of morainal material owl'lying the 
right a bntmen t. On l.v ()lle foot of stripping· would he 
neeessary on the left abutment, aml no more than 10 
feet should be neeessary in the channel sel·tion. lt 
would probabl.'· be ach-antageous to ntiliz1, a spilhrn.'· 
arournl the encl of the dam across the lPft ahutnwnt. 
thereby avoi(ling the weak morninal <lPpcsits on the 
right abutment. 

'fhe gTc·at mass of glal'ial cletritns that l'ow1·s mw·h 
of this area is unsuitable for construdio11 use PX!'Ppt 
possibl.',. in a stabilit~,. sPction. llowewr, an adequate 
suppl.'· of impenions fill material is availahlP in 
nearby areas, with an an'rage haul 11istmwe of about 
one mile to the site. 

As a result of yield stndiPs, geolog-ie rel·onm1issan1·e. 
and preliminary l'OSt estimates. an earthfill dam 
1-rn feet in h eight from stream he1l to spilhva.'· lip, and 
with a crest elPYation of 5,870 fpet. was sele1·te1l to 
illustrate est imates of l'Ost of the Lake Valley Dam 
and Reservoir. The dam would haYe a erest leng·th of 
about 2,170 feet arnl a erest width of :{O feet, with 
2.5 :1 slopes both upstream ancl 110\\·nstream. The 1•en­
tral impen·ious eore would have a top width of 20 
feet ancl slopes of 0.8: 1 both upstream mid dmn1-
stream. Thi• total volume of fill would bf' ahout 2.-1-7:3.-
000 enbie yarcls. 

The spillway would be a l'onerete weil' of the sicle 
ehannel type, abont 190 feet in width, across the left 
alrntment. It would have a disC'harge eapacit.'· of :3,300 
seeoncl-feet, requirecl for an assnmetl maximum dis-
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charge of --1-:30 seeoud-feet per square mile of tlrai11agc 
area. Tlw maximum clepth of water aboYe the spillwa.'· 
lip would be 3 feet, and an additional -1 feet of free­
hoard would be proyitktl. The spilhrny woul1l dis-
1.'harge i11to the ~orth Fork of the :~forth Fork of the 
.Ameriean RiYer below the dam. 

The outlet works would inclnde a submerged inlet 
strndnre, trash racks, and 9G-inch diameter steel pipe 
leading to a valYe diamber, loeated beneath the crest 
of the clam and eqnipped with a -1- b.'· 5-foot high­
pressure slide gate. The steel pipe wonhl be plaeecl in 
a treneh cxc,nated in the right abutement beneath 
the clam, and would be encased in 1:oncrete. i,-irom the 
YalYe chamber a 60-inch diameter welded steel pipe, 
plal.'ed in a 10-foot diameter horsPshoP tnnne l ahuut 
--1-20 feet in leng·th, wouhl discharge directly into the 
pipe line leading to the penstock of the proposed Lake 
,·alle.'· Pmwr Honse. A 60-ineh cliameter butterfly 
Yalye "·onhl be installed in the clisdiarge pipe outside 
tlw tm111Pl portal. .A 2--1--ineh diametl:'r hollow jet valve 
would be installecl in the steel outlet pipe just up­
stream from the buttPrfl.'' YalYe, and would permit 
disehargP clirel'tl.'· into the strPam channel below the 
dam. 

About one-half of the new reservoir area that wonlcl 
be l.'reated is already inunclatccl, a11cl the remainder of 
the land is of relatiYely small Yalue, with no improYe­
ments. l\Iueh clearing of land would be reqnirecl, how­
ewr, as approximatel.'· GO per eP11t of the proposed 
reserYoir is coYered with medium to small trees with 
no appreciable salYage value. 

The proposed eonduit from Fonlye1' Lake to Hat­
t lesnake Creek would consist of a metal fl nme 2.-1 
miles in lPngth and a tunnel 1.1 miles in lc>ngth, and 
would haYe a eapaeity of 100 se<·01Hl-fret. The flume 
would haYP an inlPt eleYation of 6,361 feet. 'l'he nn­
lined tunnel wonlcl lw 8.:3 fePt in tliameter, with an 
inlet eleyation of 6,326 feet, and would cliseharge into 
Hattlesnake Creek at an eleYation of 6,300 feet. 

The cliYcrsion works on Rattlesnake Creek woulcl 
be located at a stream bed elevation of 5,r):30 feet. 
Location of the diversion site and desig11 of the cliYCr­
sion works "·ere based on a map stud.'· arnl were 
chel'ked in the field. The proposed cliYersion weir 
wonl<l eonsist of a eoncrete g-rayitr oyerponr s<>dion 
and apron, 5 feet in height aboYe stream hell and some 
120 feet in length. ~\11 opening at the left encl of tht' 
weir, with a trash rack, wonltl proYide entranee to a 
side l'hannPl lPacling downstream about 30 fePt to the 
headworks of the eondnit to Lake , ·aue.'' lksPnoir. 
The side d1annel would haYe a concrete panqwt wall 
of thf' owrpour type. aml a 2- b~· 2-foot sluice g-ate 
would be provided for sand c-learanc-e. 'l'he lwacl works 

· woul1l eonsist of a eo1wrPte headwall across the end 
of the side l'hannel in whieh there ,rnuld be a 3.5- by 
3.5-foot slide gate. The eonduit, with a eapacity of 
100 second-feet and an inlet eleYation of 5.!:>:30 feet. 
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\Yonld eonsist of 1.5 miles of metal tinme and 0.--1- mil<" 
of inwrted siphon to its junction at au elevation of 
5,900 feet with the conduit conwying water from the 
diwrsion on the South J;~ork of the Yuba Riwr. 

The diversion works on thP South Fork of the 
Yuba River wonld he loeatetl abont -1 miles c>ast of 
Cisco at a stream bed elevation of 5/l-15 feet. Loca­
tion of the diwrsion site and design of the diversion 
works were based on a map study and were checked 
in the fiel11. The proposed diversion weir wonlcl con­
sist of a c-011crete gravity overpour sediou arnl apron, 
10 fret in height aboye stream bed and some 100 feet 
in length. An opening at the left eml of the weir, 
with a trash rack, would proyide entrance to a side 
ehannel leading downstream abont 60 fePt to the 
headworks of the eornlnit to l1ake YallPy ReserYoir. 
The side ehanncl would haYe a conl.'rete parapet wall 
of the overpour type, and a 3- by 3-foot slniee gate 
would be provided for sand elearance. The heaclworks 
would consist of a eoncrrte headwall across the end 
of the side channel in which there ,rnnlcl bf' a 5- h.'" 
;5-foot slide gate. The conduit with an inlet elevation 
of 5,950 feet, and consisting of :3.7 miles of metal 
tinme with a eapacit:v of 200 seeoncl-feet, would extend 
in a westerly diredion along the left bank of the 
Yuba River to its jnnction with the conduit from 
HattlesnakP Creek at an elevation of 5,900 feet . 

From the junction of the two c-onduits the water 
\\'oulcl lw 1.'0nYP,\·ed wesfrrl.'· in a metal flume for a 
distanee of 1.8 miles, and then southerl,v through tlw 
watershe<l diYidP between the Routh Fork of the 
Ynba River and the North Fork of the ~\merican 
Riwr in a tunnel about 1.0 mile in length. The tun­
nel would clis<·harge at an eleyation of 5,875 feet 
into LakP Valley Resenoir. The metal flume wonlcl 
haw a eapaeity of 300 SPCOll(l-feet. The nnli1H•cl tun­
nel, with a ,capa('it.'' of 300 SP<·ond-feet. wo11ld ban 
a diameter of 8.7 feet. 

The conduit from the outlet of Lake Yallry Ties­
pryoir to the penstock of th<" proposed Lake Vall<".'' 
Power Honse would consist of a pipe line, 2.0 miles 
in length and 5.5 feet in diameter, with a <'apacity 
of 200 second-feet. Th<" pipe line ,rnuld disehargP at 
an eleYation of 5,700 feet <lir<"dl.'' into a steel penstock 
lPading· to the power house. The penstol'k ,youhl haYe 
a 5.0- to --1-.5-foot yariahle diameter, and would he 
about 3,(-iOO feet in l<"ngth. The proposed pipe line 
and penstoek would deYelop an av<'l'age static· head 
of about 81:'i f<'<'t at the T1akP Valle.'· Power Honse. 
The pO\Yer house ,Yonl<l he l<watecl on the flow line 
of Lake Spaulding at an elPYation of :"i,025 f Pf't ancl 
wonlcl haYe an installe<l power capaC'it.'· of 17,500 
kilowatts. 

Prrtinent data with r1~s1wet to p;eneral features of 
the Lake Valle.'· Project, as designed for eost esti­
mating purposes, are presPntPd in Table 5-1. 

The capital costs of the T1ake Valle.'· Project, on 
both a 3 and --1- per eent interest basis and based on 
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TABLE 54 

GENERAL FEATURES OF LAKE VALLEY PROJECT 

Lake Valley Dam 
Type of dam eart.hfill 
Crest elerntion- 5.870 feet 
Crest length- 2,470 feet 
Crest width- 30 feet 
Height, spillway lip a bove stream bed 143 feet 
Side slopes- 2.;j:J upstream and d ownstrea m 
FrC'eboard above spillway li p- 7 feet 
Elevation of strt>am bed- 5,720 feet 
Volume of fill - 2,173,000 cubic yards 

Lake Valle~· R esen·oir 
Surface a rea at. spillway lip- 640 aC" res 
Stora:,:e capacity at spillway lip-41,000 acre-feet 
Drainage a rea 

Lakf' Valley- 4. ·I square miles 
R a ttlesnake Creek above di,·ers ion- 6. 6 square miles 
South Fork Yuba Ri,·e r a bove di,·ers ion- 3 1 . I square milt•s 

Conduits 

Lake Valley Resen·oir- ContinuP<l 
E stimated mean seasonal runoff 

La ke Valley- 10,000 acre-feet 
Rattlesnake C'rPek abm·e di,· e rsion- 17 ,400 acre-feet 
South Fork Yuba Ri,·er above di,·ersion- 82.000 acre-feet 

Estima ted safe seasonal yield - 104,000 acre-feet 
Estimated new safe seasonal yiclcl - 48.000 acre- fC'Pt 
Type of sp illway-side channel 
Spillway discharge capacity- 3,500 second-feet 
Type of out let- f\0-in C' h diameter stC'cl pipe beneath dam 

Diversion \\' orks 
R a ttlesna ke Creek- concrete gra,·ity dam , 5 feet high a nd 120 feet long 
South Fork Yuba Ri,·er- connete gra,·ity dam, 10 feet high a nd 100 feet 

long 

Fordyce R attlesnake C reek South Fork I Wke V.Ue, 
ltem 

1---~:r~ion 
Diversion Yuba Diversion ______ Pipeline and Penstock 

Typp ___ 

Length , in miles 
Diameter, in feet 
Capacity, in second-fret 
lnlet ele,·a tion , in feet __ 
Outlet ele,·a tion, in feet. 

Lake Valley Power Honse 
Average s ta tic head - 815 feet 

l\11:tal flume 

2.8 

100 
6,361 
6,326 

Inst a lled power capacity- 17 ,500 kilowatts 
Dependa ble power capaC'ity- 16,300 kilowatt s 

---- - -

Tunnel l\Ictal flume 

I. I 1. 5 
8.3 
100 100 

o,32G 5,930 
f>,300 5,910 

----

lnn·rt ed H eta l flume l\ l etal flume Tunrwl Pipeline P enstock 
siphon 

1.0 1 0.4 4. 7 0.8 2.0 0. 7 
4.0 8. 7 ,5.5 .5. 0 to 4.5 
100 200 300 300 200 200 

5,910 5,950 ,5,900 ,5 ,890 I 5,750 5,700 
5,900 5,900 5,890 ,5,875 5,700 5,025 

- ----- ----------------------------------- - - - -

prices prevailing in .April, 1!)5:3 , were estimated to 
be about $10,110,000 and $10.172.000, respeetivel)'. 
Corresponding annual costs of the project \\·er e esti­
matecl to he about $61)4,000 and $7:3:3,000. If an an­
nual value of $22.00 per kilowatt of dependable 
power (·apaeity is assigned to the proposed Lake 
Valle)' Power House, and a value of 2.8 mills per 
kilowatt-hour is assig·ned to the estirnate(l 6!),000,000 
kilowatt-hours of average energy output that would 
he developed, the annual power reyenue would amonnt 
to $552,000, thus re<lneing the estimated awrag·e uni t 
eost of the new safe yield to about $2.10 an<l $8.80 
per af're-foot for interest ratl'S of :{ and 4: per (·ent, 
respeetiwl)·. ~\dditio11al r ewnues from <lisf'harge of 
the new safe )'ield throng-h the existinµ: <lownstream 
power houses would result in net annual revenues 
for the projed of about $182,000 and $lo:3,000. re­
speetiYi>ly, with interest rates of :1 and 4: per eent. 
The r e:,;n ltant. e:-;t imat ed ayerag·e unit f'OSts of the 
48,000 a1·re-feet of new safe seasonal yield, exclnding 
eonsideration of possible revenues from power and 
costs of power faei liti es, were ahont $9.80 and $11.10 
per aere-foot, for i11terest rates of :1 and 4: per cent, 
respel'tive ly. 

Estimated ca pital arnl annual ('OSts of the Lake 
Valley Project ou a B per eent interest hasis are 

summarized in the following· tabulation. Detaile11 
cost estimates are presented in .Appernlix N. 

Enlarg-ed Lake Vallt>y I>am and 
He~<'n·oir ___________________ _ 

Fordyce llh·ersio11 Conduit ______ _ 
Ra ttle~nake C' rPek Di,·prsion Coll() nit 
~out h ]i'ork Ynh:1 DiYersio11 l'ond ui t 
Lakr Vallr~· Pipr Line __ _ _ 
Lab.> Valley PowPr Hon:w __ 

fJ.~li11111/ed ro.~ls 
r'11pital A.nnual 

$-!.187.000 
1,:.!00 ,000 

4--1-1,000 
1.filfi,000 

ri:n,ooo 
:! , OHO, 000 

$'.Wi,000 
58,000 
~o.ooo 

10~.000 
~~.ooo 

1811,000 

Totals ______ _ _ _ _. $10.110,000 $fi;i-t,OOO 

Cisco Project. This proj ed. whieh is presented 
as an alternative to the Lak <> Valle)· Project. ineludes 
tlw eonstrnC'tion of a dam and reservoir 011 the South 
Fork of the Yuba Hiver about U5 miles northwest of 
Ciseo, and the <li,·ersion of waters from the existing 
For1lyee Lake and from Rattlesnake Cr<·ek to Cis('O 
Resen·oir t.hruug·h the proposed Cisco Power Honse 
Xo. 1. 'l'he eonserved waters would be released from 
Cisl'o Resern>ir t hroug-h the propose1l Cisro Power 
I louse Xu. 2, lol'ated on the flow line of LakP Spauld­
ing, to the Drum h.v(lrneleetrie power syst1,m of the 
Pal'ific Gas and Eledric C01npa11)·. 'fhe project would 
provi(le ahont 71,000 acre-feet of n ew safe yi<·ld per 
seaso11 , whieh couM be made availahle in the existing­
Xeya da Irrigation Distrid and Paeifit· Gas arnl Elec­
trie Companr conclnits fo r usp, in the Yalley, Foothill, 
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~\mi>ril'all Hin•r, and Bear l{iw r Units. The proje<'t 
woul<l also proYi<le about 130.000.000 kilowatt-hours 
of ayera~.?:e Pl!Prg-y output Sl'aso11all~· and 26.600 kilo­
watts of dt~p<>rnlable power eapa<·ity from watN dis­
eharged throug·h tlH1 Ciseo Power Houses Xos. 1 and 2. 
'l'lw pro.i<'Ct ,rnnltl also pr0Yid0 about 159,000,000 
kilowatt-hours of new firm eneq.ry output seasonally 
if all of the new safi> yield wPn· diseharge<l through 
Pxisti ng <lownstr0am installations. Prineipa l f ea tnres 
of the projed arP <lt>linPatPd on PlatP 18, entitled 
·' C'iseo Projed. '' 

The }H'oposPd CisPo Darn wonld be locatell 011 the 
::.\Iicldle }'ork of tlw Ynba Ri,·<>r about 4 miles np­
stream from Spaukling· Dam, in Sn·tions 19 and 30. 
Township 17 Xorth, Hauge 1:3 East. ::.\L D. B. & ::\I. 
The stream bed t1lPYatio11 at this point is 5.:i00 fei>t. 
The regulatPcl flow of abont 7;') seeond-fei>t from 
FordyeP Lake an<l the flow of Rattlesnake CrePk 
,rnnkl bP cliYertecl and t·o11Yt1,wd in a eomlnit to Cisco 
Hesenoir. disl'harging through thP Ciseo Power 
Honse Xo. 1, which wouhl be lol'atNl on tlw right 
bank of HattlPs1wke CrPt>k wlwre it <_•nt<'rs thP 1·esPr­
yoir. I<'rom Cisco Hesern,ir the t·onse1Te<l water wonld 
bP eo1we~·ed to ('iseo Powpr l lunse Xo. 2, lo<·at<'cl on 
thi> flcrn· line of LakP Spaulding at an PleYation of 
5,025 ft1et. l<'rom Lake SpauMing the ,rnter would be 
rlisehargell through existing Spaulding· Power l lousP 
Xo. 1 and into the Pxisting Drnm Canal. when' it 
,rnnld bt> aYailable for nse in the Drum S~·stem arnl 
to mPet mnnil'ipal. donwstit·. arnl agrienltnral water 
rPqnirPm<1 11ts as the~· oer·nr. 

In Chapter I1 I it was Pstimated that the nltimatP 
st1asona 1 reqnir<'mPnt for supplemental water in the 
.Ameriean Hiwr Gnit will be abont :36,000 aere-feet. 
The portion of this reqnirenwnt for irrigable lands on 
the <livide hPtwe<> n thP Bt1ar and .North l•'ork of the 
~\meriean Hiwrs, whiPh eonld hP sprw,1 b~· thP Ciseo 
Projt1 <·t , probably will be abont 11 ,:300 acre-feet per 
season. ,YatPr eonld be sPrYP<l to these lancls and to 
all other irriµ:able lauds in thP Bear Hiyer, Poothill, 
and VallP,\' Units. whieh have a probable nltimatP 
seasonal snpplemental water r<'qnirement totaling­
a hon t :31-1-.000 aerP-f i>Pt, from t lie Pxisting s~·ste1m; of 
thP Xernda Irrigation Distrid ancl Pal'ifir Uas and 
Eledrie Compan>·· 

~\s a first stPp in cl<'ti>rmi11ation of thP sizP of the 
projeet, estimatps WPre 111,HlP of the yit1ld of thP pro­
pose<l \\·orks for yarions res<'rYoir storag·e t·apaeitiPs. 
It was pstimated that mPan spasonal runoff from thP 

. approxiniatel.,· ."'i] s<1m11·p miles of ,rnterslwd aboY<' the 
Cisco clam sit<' is about 1:14,600 at·re-fP<'t. Estimatetl 
mean si>asonal runoff of Hatt}psnake l'reek from the 
approximately (i.G sqnare miles of wat<>rshed abuY<' 
the point of diw1·sion is about 17,-1-00 ane-fret. It was 
also assum<'cl that a uniform flow of "1,500 anP-feet 
per month wonhl he ayailable from Fonl.n·e LakP. 

BasP<l 011 rrPords and Psti111ates of runoff during 
tlw eritieal th·~, period whieh 01·e111TP<l in thP ~aera -
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men to Y all er from 1 /)20-:n th rough 19:3-1--;35, monthl>· 
.,·i<'ld studies w<'re made of four sizPs of n'sPrYoir at 
thP Cisl'O sitP. l\fonthl~, demands on the reservoir wern 
assnnwd to b,, proportional to the Pstimakcl llistrilrn­
tion of h>·dropleetri<· powPr demall(ls, as presented in 
Table 30. It was assunwd that thi>sP dPmarnls wonlcl 
lw met " ·ith 110 dPfieienPies .• \ sum11rnr>' of the rPsults 
of the yiPld stnclies is prpsentecl in '!'able 55. 

TABLE 55 

ESTIMATED SAFE SEASONAL YI ELD OF 
CISCO RESERVOIR, WITH FORDYCE 
LAKE AND RATTLESNAKE CREEK DI­
VERSIONS, BASED ON CRITICAL DRY 
PERIOD FROM 1920-21 THROUGH 
1934-35 

(In acre-feet) 

Reservoir 
stora11e capacity 

~:.!.000 
li:!,000 
8:!,000 

100,000 

Safe 
yield 

10,5,000 
l:!3,000 
13~.ooo 
l~li,000 

,. \ft Pr c·cmsidera tion of results of the ,·i<' kl <leter­
minations, tog·ethPr "·ith the topography ·of thP clam 
sitP and <·ost anal>·sps hereinafter disenssed, a reser­
yoir of 100.000 acre-foot storagi> capaeit>·, with esti­
mated safe sPas<mal yiPld of l-1-(1,000 acre-feet, was 
1·l10sp11 for thi> purpose of eost estimates t.o b(' prt'­

SPHtecl in this bnl10tin .. A snnnnan· of the , ,iPld stuch· 
for this sizP of rPserYoir is contai1'ied in 1\i)p<'ndix l\i. 

SineP the foregoing PstimatPd safe rielcl of thP 
Ciseo Projeet eonsists of a portion of the present 
~·ield uf Lakp Bpanldiug, inPlmling the ~·ielcl of For­
<lree 1,akP, it was nee<'ssary to make operation studies 
to dPtPrmin; the pres<'nt safe ~'iehl of l.,ake Rpanl<ling 
and the safe yiehl of LakP Bpaulcling with Ciseo 
Hesen-oir. The presl'Ht safe seasonal ~·it1 hl of Lak<1 
Spaul,li11g· was estimated to be about ~26,000 aere­
fret, based on re<'ords of flow at the head of thP Drum 
and South Yuba Canals during the eritiea 1 season of 
l !)31-32. Based on additional yiPld stn<lies, the eom­
bined safe seasonal ~·ield of I.,ake Spauhling· and Cisco 
HPst1n-oi1· was Pstimated to lw about ~07,000 aere-feet. 
Thns, the new safp yiel<l of thP C'is,·o Proj<1l't wonld 
lw about 71,000 al're-fi><'t per sPas011. 

Topographic· data for dPtermi11ation of storagi> ea­
pa,·iti<'s of Cisc·o HPsPrvoir at differt111t Plevations, 
togptlwr with area floodNl, wi>rP tak<'n from an exist ­
ing United States Bm·ean of l{el'lamation smTe~· map 
of thP n'sfll'Yoir site, at a seale of 1 iul'h equals 200 
fot1 t, and with eontonr interval of 20 feet. Data for 
preli111inar~· dPsiµ:n of thP proposed Ciseo Dam were 
takPn from the same map. StoragP <"apaeitiPs of Ciseo 
Hesi>n·oir and arpas flooclPd at ya1·ions stages of wat<·l' 
snl'facP ele,·ation are giYen in 'l'ahlP 5G. 
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TABLE 56 

AR EAS AN D CAPACITIES OF CISCO RESERVOIR 

T>rpth of wat,•r 
::tt dam, 

0 
20 
-10 
110 
80 _ 

100 . 
120 . 
1-10 . 
!GO 
180 
200 . 
220 
238 
250 
WO 

in feE>t 

l 
... , 
.. \ 

: .. j 

" 'ater surfa,·c 
,,Jen1tion, 
ll.S.G.S. 

datum , in feet 

5,5\lO 
.5,fi!O 
.'i, fi30 
,) ,050 
,,,fiiO 
5,(i!lO 
5,710 
5,730 
5,i,">0 
,5,770 
5,7\lO 
,5,810 
5,8.!8 
5,8-10 
5,8!i0 

\\'a trr surfa,·e 
area, 

in acres 

0 
50 

150 
2:2.) 
290 
3-15 
39,5 
-Hi.'i 
5;;,; 
G,,o 
7-10 
835 
9.!0 
\l-10 

1,01 5 

8toraf!e 
rapacity , 

111 acre-fee t 

0 
500 

:!,000 
5,000 

10,000 
16,000 
:!-1,000 
33,000 
-13,000 
fi,5,000 
fiS,500 
8-1,000 

100,000 
11 2,000 
121,000 

BRsecl npon a p1·p1i111inftr~· gcologil·al rePonnais­
sance, the Cist'u site is eonsidered to be suitable for 
a rockfill dam of an:v height np to about :300 frrt. 
Three saddles O<·cm· in thr abutnwnts at varvinO' 
heights abow strram be<l level, a1w of wllich l.'ouicl b~ 
used for a spilhrn:v location . 'I'he l;eight of clam " ·oul<l 
be limited b.v the sacl<lles. IleclrMk Po11sists p1·imal'il~· 
of a meta-volcanic rock, which is often sehistosP al­
thongh relativPly hard and massive. Th<> rod~ " ·as 
probabl~- originally a basalt . l\Ietamol'phic variations 
locally inl'lnde sd1ist, ph~·llite, qnartzitP, and an 1111-

differentiatt>cl roPk having a slaty elravag-e. FinP­
grained granitic roek ocem·s in place high on thP 
right abntnwnt. Some morainal detritus and a nnm­
ber of glacial PnatiN, " ·ere also nofrd in the arPa. 
Quartz YPining and limonite staining- is t·omrno11 
throng·hont the bedrock .• \ frw tight shrars, rePo~:-
11izable onl~, b.v slicken:-.ill<' :-i, arr al:-.o found at this 
site. All of thP \'arious rol.'k t~'}WS are stron:..d~' jointe<l, 
with the joints being widPly :-.pa,·,·d hut " ·eatherrd to 
a considerable Jppth. ~tripping mHkr thl' founda­
tion of a rockfill <lam :,;l10nld not ,•xeeed an avp1·agp of 
two feet of overlml'<lPn, <·<111:-.i:-.ting Phirfl.v of loo:-.(' 
morainal <lPtl'itus a11,l tah1s blod,s. 

Eitlwr thP gra11it,• or tlH• nwtamorphie roPk O('l'lll'­

ring lol'ally eould lw qnarl'ied for USP as ropkfill. Ag­
g-rP~!;atl's would Pither lrn,·p to be crnslied lo,·all~, or 
importe(l to the area by rail or truck. 'J'hrr<" i:-. not au 
adequate supply of Parth in the Yiei11it~- of thP sit,, 
to p1·ovid<' for 1111 impenions scetion in a dam of tl1 e 
height clcsirNl. 

A~ a rn·rnlt of )' ield stndiP:-;, geologi<· ree01maissance, 
and pr<>liminary eost estimates, a rockfill clam 238 
feet in hPight from :-,t1·pam bNl to spillway lip. and 
witb a crest el<•vation of !'i,8-1-0 fpet , was sPlPctNl to 
illnstrate Pstimatrs of Post of the Ci:-;<·o Pl'OjPet . Th <> 
dam would have a crest lP11gth of abo11t 1,-:150 fr<,t, a 
<·re:-;t width of ~O feet, HIHl 1.J: 1 npstrPam and 1.5: 1 
down:-;tream :-.lop<'S. 'l'o form the imperYious npstrPalll 
fae<> of the dam, a co11f•rPt<' slab with thiekness var~·-

i11g from 1 to :~ feet would bP poured upon a layn of 
pla<·<' d r,wk. 'l'he thil'lrness of the plaer d rock layer 
would var~- frorn 10 f PPt to 20 fret. The total volnmr 
of fill of the dalll would hr about ~,;',7-1- ,000 cnhi<, 
yards. 

The spillwa~' won ld h<• a co11crPte ,n,fr abont ] 75 
feet in length a(·1·0:-;s a saddl<> on the right abutment. 
Tt would han' a <·apaPit.v of 16,000 sel'ond-fe<>t, re­
qnin>d for an Hssnme<l maximum discharge of 300 
:-.P<·ornl-fe<>t 1wr sqtrn1·e mil,, of tlrainage area. 'I'he 
maximum depth of water abow thP spillway lip 
"·onl<l be 8 fret, a11d an additional J fret of frecboa1·<l 
,,·onl,l bP proYided. The :,,;pilhrny " ·onhl discharge into 
tli P ~outh F'ork of the Ynba Hinr bPlow the clam. 

Tlw nnt let ,rnrlrn wonhl i ne Jude an out let tower 
trash rack:-. , and a ci renlar pressure tunnel !) feet i1; 
dianwter through the le ft abutment of the <lam 
leading to a rnlYe drnmb<•t· lol'atecl about l iiO feet 
downstrt>am from tlw axis of the clam, and equ ipped 
with a -!- by -±-foot high-1n·essm·e slide gate. 1<~1·om the 
valw ehamher a 60-ineh diameter w<>lcled steel pipe. 
plaPP<l in a IO-foot <lianwkr horseshoe tunnel about 
8~5 f<'('t in length. would disC'harge into an open ent 
exeiwat<>cl in roPk. This (li:-.Pharg:e ,rnuhl be Pontroll ed 
by a -:18-inch diameter hollO\r jPt valw. About -±75 
fept downst1·ea 111 from the YalYe ehambPr a turnout 
with a-±- by -±-foot hig:h-press11re slide gate would per­
mit dischargP of water into the tn111wl leading to 
CiSl'O Pow<>r Ilonse l\o. 2. 

'fhe main line tracks of th<' Sonthern Pacific Rail­
road tra,·erse tlw left almtment of the CisPo dam site 
at a height about 2~JO feet above stream level, bnt 
wonhl not ha\'e to be reloeatecl with a dam of the 
height studie<l 'l'hP axi:-. of the clam <·1·0:-.ses P . R. 
11 i~·lnnty -1-0 , a11d thP highwa.,· " ·ould haw to be re­
located for S('vrral mil(' :-.. The r,,:-;eryoi r wonl<l inun­
date extensive <·ommpn·ial and 1·pso1t developnwnts. 
Constrnction of the tlam aml 1·e:-;Prn,ir wonl<l also 
rnakP necessai·y the rPlocation of abont 3 miles of 
lllHlergronncl toll cablP, 3 miles of :,,;nl'face telephone 
line:-. , an,l 7 milp:,; of powPr transmis:-.io11 lines. 

Th e propo:-;ed <·ondnit from Ponlr(·e Laln' to Rattlc­
snakP CrPPk " ·o nl<l eon:-.ist of a metal fh1mP 2.8 mill's 
in length and at unnel 1. 1-± rnil<>s in length, and would 
havP a PapaPit~· of 100 seeoncl-f Pet. 'l'he flume would 
haYe an inlet ,0 leyation of 6,:361 f<·Pt. 'I'h,, unlined tun­
nel wouhl be 8.:~ fe,'t in diameter, with an inlet eleva­
t ion of G,:t~G fret. and wonl,l discharge into Rattle- , 
:,;nake Cn°,•k at an rlevation of approximately 6,300 
feet. 

\f oo<lclnwk F'lat Dam and Re:-;enoir, the proposed 
<lin' rsion strnPtnre 011 Hattl r:·makP Creek, which 
wou lcl also serYP as a foreba)' for Cisl.'o Powrr Honse 
Xo. 1, would be a low rol'kfill dam, loeatecl at stream 
hcd <'leYation of G,2-1-0 fret in 8eetion 21, Township 17 
i'\ol't h, Rang-P 18 East , ~I. ]) . B. & ~I. The <lam "·ould 
be !'iO fePt in h0igbt from stream bed to spillway lip, 
with a er<>st e lern tion of 6.:300 f Pet , and ,rnuld create 
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a r esenuir " ·ith a capaeit~r of 1,4:75 acre-feet . 'l'he dam 
" ·onld have a crest length of 8:30 fee t , a crest width of 
20 f eet , and l : 1 upstream and 1.5: 1 downstream 
slopes. To form the impervious upstream face of the 
dam, a 12-inch eoncrete slab " ·oulc1 be poured upon 
a layer of placed rock. The thickness of the placed 
rock la~·er ,rnuld vanr from 5 feet to 10 feet . 'l'he 
total volume of fill of the (1am would he about -1:7 ,000 
eubie yards. 

The spi1hrny " ·ould be a eoncret e ogee weir about 
120 feet in length, loeated on the right abutment. It 
would have a eapacit~· of 6.200 second-feet, rer1nirecl 
for an assumed diseharge of 950 second-feet p er 
sqnare mile of drainage area. 'l'he maximum depth of 
" ·ater above the spillway lip " ·ould be 6 feet, and an 
additional -1: feet of fre eboard wou ld be provided. The 
spillway would diseharge into Rattlesnake Creek 
below the dam. 

The outlet "·orks " ·onld include a -1:8-inch diameter 
steel pipe 180 feet in length, placed in a trench exea­
vated in the right abutment and eneased in eoner ete. 

79 

Discharges would be cont rolled at the upstream end 
b~· a -1:8- ineh diameter cireular slide gate, set in the 
inlet strndure arnl cow r ed with a trash rack . 'l'h <> 
ontlet pipe " ·ould encl in a still ing box and transition 
to the Rattlesnake Cr eek Diversion Conduit. Diverted 
water " ·ouh1 discharge at an elevation of 6,253 feet 
into a metal flum e, 8.9 feet in diameter and 1.0 mile 
in length , with a eapacity of J 60 secorn1-feet . The 
flume would discharge into the st eel penstock of Cisco 
Power Honse No. 1 t hrough a t r ansition strueture . 
'l'he penstock would have a G- to -1: .75-foot variable 
diameter, and wouh1 he 1,-1:00 feet in length. It wonhl 
develop an average static he~d of 419 feet at the 
power house. 'l'he power house would be located at the 
flow line of Ciseo Resen-oir at an elevation of 5,828 
feet , and would have an installed power capa cit~r of 
-1: ,600 kilowatts. 

The eondnit leading from Ciseo Reservoir to the 
penstock of Ciseo Power House No. 2 would consist 
of a pressure tunnel 3.6 miles in length, 7.0 feet in 
diameter for the lined portion and 8.3 feet in diameter 

TABLE 57 

GENERAL FEATURES OF CISCO PROJECT 

Cisco Da m 
T y pe of da m- rockfill 
Crest eleva tion-5,840 feet 
Crest length- 1,440 fee t 
Crest width- 20 feet 
Height, spillway lip abow stream bed- 238 feet 
Side slopes-1 . 5: I downstream 

1. 4:l u ps tream 
Freehoard ahove spillway lip- 12 fPet 
Elevation of stream bed- 5,590 feet 
Volume of fill-2,574,000 cubic yards 

C isco R eservoir 
Surface a rea a t spillway lip- 920 acres 
Storage capac ity a t spillway lip- 100,000 acre-feet 
Drainage area of South Fork Yuba River-51 square miles 
Estimat ed mean seasonal runoff of South Fork Yuba River- 134,500 acre­

feet 
Estimated mean seasona l d iversion from R a ttlesnake Creek- 14,000 acre­

feet 
Est ima ted mean seasonal di,·ersion from F ordy ce Lake- 54,000 acre-feet 

Conduits 

I tem 

T ype ___ _ _ 
Length , in miles __ 
Diameter, in feet __ ._._ .... 
Capacity, in second-feet_ 
Inlet elevation, in fee t __ _ 
Outlet elevation, in feet_ ______ _ 

Power Houses 

Average stat ic head, in feet_ __ _ 
Insta lfed power capacity, in kilowatts ____ _ 
Dependable power capacity, in kilowatts 

Fordyce Diversion 

l\I eta l flum e U nlined tunnel 
2.8 1.14 
6. 4 8 .3 
100 100 

6,361 6,326 
6,326 6,300 

l tem 

Cisco R eservoir- Continued 
Estima ted safe seasonal y ield, with Fordyce a nd R a ttlesna ke diversions-

145,800 acre-feet 
Estimated new safe ~easonal y ield-53,000 ac re-feet 
Type of spillway- concret e weir 
Spillway discha rge capacity-16,000 second-fee t 
T y pe of on tlet-9-foot diamet er pressu re tunnel 

Diversion W orks- Woodchuck Fla t D a m 
T ype of da m- rockfill 
Crest elevation- 6,300 feet 
Crest length- 830 feet 
Crest width-20 feet 
H eight, spillway lip ahove stream bed-50 feet 
Side slopes- I : I upstream 

l. 5: l downstream 
F reeboard above spillway lip-10 feet 
E levation of stream bed- 6,240 feet 
Volume of Rll- 46,700 cubic yards 
R eservoir s t orage ca pacity- 1,475 acre-feet 

R a tt.lesna ke C reek Diversion Cisco Resen·oir Tunnel and Penstock 

I\I etal fl ume 
l.0 
8.9 
160 

6 ,253 
6,248 

Pressure tunnel 

Pens tock Lined U nlined Penstock 
0 .27 0 .4 3.2 0 .6 

5 . 0 to 4 . 75 7 . 0 8 . 3 6.3 to 5.5 
160 300 300 300 

6,248 5 .610 5,610 5,531 
5,829 5,.53 1 5,53 1 5,025 

Cisco Power Honse No. l Cisco Power Honse N o. 2 

41 9 
4,600 
4,600 

755 
28,000 
22,000 
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fo1: thr nnli11<' (l pol'tioll. It would haYE· a capacit>· of 
:100 s<:>cou<l-frt't arnl ,rmil<l <lisl'harg(' into a var.ving 
d iam<'ter pcnstol'k 0.G rn i lt• i II leng-t h . 'fh is con( 1 nit 
would dcv<>lop an avrrage static head of 7iJ;j feet at 
Cis<·o Power IIonsP No. 2, alld the installe1l po\\·er 
l'a paeit>· oft he power housr wonltl he 28,000 kilowatts. 

Pertinent data with res1wct to gc1wral featurf'S of 
thr Cisco Project, as <lPsi.gned for cost estimating pur­
posrs. are JffPsentetl i11 Tahlc f>7. 

The eapital t·osts of the Cist·u Projeet , on both a 
3 and -! per t·ellt interest basis antl basetl <Jn prices 
pl't'Yai.ling in April, 1!)5:1, wcr(' estimated to he abont 
$2:~.303.000 and $23.-!57.000, respectiYely. Correspond­
ing annnal l'osts \\"(' r e esti.matetl to he ahunt $1,212.000 
and $1,-!0!"1,000. The resultant estimated average unit 
t•osts of thr 71,000 acre-feet of new safe seasonal yieltl , 
c>xcluding c·o11si<lrration of possiblc> rewnnes from 
power and eosts of powc>l' facilitirs, were about $fU)O 
aml $11.80 pet· at·r(' -foot for i.llte1·est rates of 3 a1Hl -! 
per cent. respect fre ly. 

1f an annnal valne of $22.00 per kilO\rntt of <lepeml­
ahle powe1· capacity is assigned to the Cisco Power 
llonses ~os. 1 a11<l 2 alld a value of 2.8 mills pr1· 
kilowatt-hour is assigned to the estimated 130.000,000 
kilowatt-hours of average en<•rg>' ontpnt per season 
that would be pl'Otluced by these pla11ts. tlH· annual 
power rrvr1111r wonld anHnrnt to ahont $fl-!fl,OOO, thus 
redneing the estiniated aYerage unit <·ost of the new 
safe yit>lcl to abot1t $3.70 and $G.SO 1wr at·1·c-foot . with 
interest rates of :1 an(l -! per cent, rrspe<'t.ively. Ad ­
tlit.i.onal revennes from <lis(·lrnrge of thf' nr \\· safe yic>ld 
through the existing dowllstream powPr houses "·onltl 
rPsult in an Pstimate<l annna l net revenue for the pl'Oj ­
ed of abont $163,000 with a11 i11terest rate of 3 per 
cent, or would reclnce the estimated average 1111it c·nst. 
of the ne"· safe yieltl to about $0.20 p er acn ~- foot with 
an interest rat e of-! per eellt. 

Estinwtrd l'apital and annual t·osts of thf' Cisco 
Project on a :3 per cent interest basis are srnnmarizetl 
in the following tabulation. Detailed eost Pst imates 
arP pres<'ntecl in Appen<lix X. 

('isco Dam and Hl':-wrvoir ____ _ 
I•'onh·c<" Dh·<"rsion Conduit 
\\'oo<iclrn ck Flat Ham __ _ 
HattlPsnakP Divnsion Coll(luiL __ 
Cisco Pow Pr llom,P No. 1 -------
( 'ixeo H <>l'<PJToir 'J'nnneL __ _____ _ _ 
f'isc-o I'0w1•r llou><P .:X o. :.! _______ _ 

J,J.~timaf(•d rosts 
Capital A 11111wl 

$H.1:.!0,000 !j,l.ilG,000 
1.200,000 r.s.oon 

:;2-1.000 23,000 
10-1 ,000 11,000 
!l:.2,000 88.000 

2,GS~,000 114,000 
:-:,7:.!0,000 ~07,000 

'l'otal;.; _________ _______ $:.!~.::0::,000 $1.212,000 

The ahow ('Osts indrnlr relot·atio 11 of the existing 
l' . S. Highway -!O. 1 n the ewnt that this highwa>· 
i.s replat•ecl, as proposetl, by a -!-lane hi.ghway beforP 
<·onstl'lwtion of Cisco Dam and Heservoir, the a(lcli ­
t ion a 1 t·ost of r<' l<wating the n ew high way wonltl fn r­
t her i.n('rt•ase th<• costs of th e Ciseo Projeet. On a 
:1 per <·Pnt interPst basis, tlw ca pital and anllnal 1·osts 

wonld then IH' $:11,2:li),OOO arnl $1,010,000. respec­
tiV(' ly. 

Comparison of Lake Valley and Cisco Projects. 
Roth the l.iake Yalley and Cis<·o Projeds con~erve a 
portion of the flow of thr South Fork uf the Yuba 
Ri\'er and rnakP possihlr thP tl PYPlopm ent of a sub­
stantial power drop i11to Spanltling· R0s0ryofr. Also, 
both projects invol\'e nse of thl' reg;nlat<>d flow from 
Fordyt·e l iake. TablP fi8 presents comparable clata for 
t lw t"·o projeets. 

TABLE 58 

COMPARISON OF LAKE VALLEY AND CISCO PROJECTS 

It e111 

Re.,.ervoir :-. toraue capacity, in acr(;>-feet 
Safe sPasonal yiPld , in acre-feet . 
New safe seasonal yield , in acre-feet 
Installed power C'apaeity, in kilowatts 

1 

DPpenclable power c•apacity, in kilo-
\\·at.t~ - -- __ __ _ _ _ _ _ _ _ _ _ - -

A Yeraµ:P seasonal ene rµ:y 011tput. in 
kilowatt-hours __ 

Finn seasonal enerµ:y output, in kilo-
watt-hours _ . ___ . __ 

Capital costs 
\\' ith 3£'{ int(•rest rate __ 
\\ ' ith 4 <·; int,•res t rate _ 

.-\nnual costs 
\\'ith 3c~ intL•rest rate_ 
\\'itli 4";, int<"rest rate_ _ 

C'o:--t per acre-foot of new ~afe :-.casonal 
~-i,•ld at Hpau ldin µ: Res..rvoir 

\\'ith 3~ inten'st rate_ 
\\'ith 4 o/c inte rest 1·ate 

.-\nnual net n ' \'t•nue at \\' ise Power 
House I 

\\'ith 3"; interest rate _.. _ .. ___ . 
\\'ith 4",, inte rest ra te __ 

Cost per acre-foot of new safe seasonal 
yield at \\'ise Power !louse 

\\'ith 3"';, intPrest rate_ 
\\"ith 4q int<•rest rate 

Lake 
Valley 

Projret 

·1 J.000 
104,000 
48,000 
17Ji00 

lfi.300 

6!).000,000 

Cisco Project 

Wit.h re- I \\ 1th re-
location of !oration of 

ex is t inµ: 4-la ne 
higlmay I hii,:hway 

-1 
I 100,000 

146,000 
71.000 
aa.ooo 

2,'\.,500 

I :{0,000,000 

6\1,000,000 112,000.000 

:<; J0.110,000 '$23,303,000 ':\3 1,239.000 
SIO, li2,000 ~23.4.:;7 ,000 S3 J,H.5.000 

S6.,4.000 
,;73:{,000 

:'<2. 10 
$3.80 

$ 1~2.000 
$ 103,000 

::;1,2 12.000 
$1,409, 000 

:';3.70 
:';f\ ,50 

lllll3. 000 I 

$ ] ,,jJ!l,000 
$1,780,000 

S8. 00 
SI I. 70 

SI. 75 
,.;,, 40 

Rollins Project. Thi.s prnjrct i1wlnd0s the eon­
strndion of a darn a11<l respn·oir 0 11 th e Brar River 
at thr sit(' of the rxisting Beai· HiYrr Canal intake, a 
powrr house immt>d ia tel>· 11 pst J't:>H 111 frorn the rrser\'oir 
t'l'eated hy the dmn , and a tlivel"sion works with a con­
yeyatH't' eanal whil'h wonld di,·e1·t the 1i<nY of the Deal" 
Hi,·pr helow tlH' existing Dnteh Flat J>owt•1· liom,f' and 
('OllYe.,· it to th<> pe11stock of the proposed power 
house. Tlw projP('t would provitlP a nr\Y irrigation 
yit> ltl of about ltl~.000 at·re-frPt, \\"hieh eould br made 
an1ilabl(' in ex isting· and propuse1l eondnits of the 
~<'Yada I rrig·a tion Distrirt and Pacifi(· Gas and Elec­
tri(• Company, fo1· nsf' in tlw Valle>·, Foothill. and 
B<>a1· Riwr l'nits of J>laeer ( 'onnty and to lands in 
1"<·Yada Count.Y bPlow ahont 2,000 feet in eleyation. 
Tht• proje<"t would also prnYitlP about 88.000,000 kilo­
watt-hours of HYPraµ:r eneq!}' output sPasona lly and 
~0 ,700 kilowatts of dependable powe1· eapaeit.'· from 
1li sehaq.!·e of flow of tlw existing Drnm System through 
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Rollins Dam Site and Bear River Canal Intake 
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the p1·01H>SL'<l Chi<·aµ:o l'ark Po\\'et· Il ous<' . Prineipal 
fratnres of the prnje<.'t are clelinf'ated 011 J>latP 1 Ka, 
entitlPLl ' · Hollins J>rojeet.'' 

The proposed Hol lins Dam wonld h<· loeated 011 tlw 
H<' ar HiYe1· ahont one-half mile upstr<>am from thl' 
nossi 11g of the h iglnnl~' con uect i11g: Colfax and Crass 
\'all ey , aud in Sedion 22, To\\'nship 15 l\'orth, Ha11gP 
/I East. :\I. D. B. & 1\l. The strPam lwd p]evation at 
this point is ahout 1,9:50 fe et. lnflow to tltP l'<'Sf'rYoir 
\\'onld ind ude na tnral flow in the Bear Hi Yer pl 11s t hr 
l'<·gulat<·d llo\\' of the Drum System. 'I'hese \\'at ers 
,rnuld lw diyerte<l from the Bear Ri\'l'r immecliatl'IY 
bt' lo\\· tlH' Dnteh I•'lat Power Honse tai lraee an~l 
\\'onld lw eonveyed aloni,r the north hank of the Bear 
Hiwr i11 a lined canal <11Hl beneh fl ume aucl returned 
to thP TIPar Hiwr b~· dis<·harge thro ugh the proposed 
Chieago Park PO\rer Honse. whieh \\'Ould be loeated 
about three-fourths of a mile upstream from the flow 
line of the proposed Rollins Reservoir. 

111 i,;nbseqnent desrriptio11s of the Hol lins P1·ojed 
no speeific alloeation of ll<'W water is made to partien­
lar sen·iec areas. The amounts of " ·att·r that mav be 
made arnilablt· to the Yalle~·, I<'oothill, and Il<'ar 
Biwr 1·11its arnl to adjaeent serviee areas in NeYada 
Count~· \\'ill depend upon the gro\\'th of ,rater re­
q11i1·<•ments and upon yield of the l'Ollstructed \\'Orks. 
It is l'<>nsidered probable, howeYel', that the fo ll owing 
ge11C'ral pat tern of clistribution \\'On ld pl'<' Yail <l uri11g: 
the irrigation season: Sneh wate1· as \\'Oniel h<· l'Oll­
s(•n·<·<l or l'egnlatecl i11 Rollins Hes<'t'Yoir \\'ould lw 
disl'harged into the existing H<'ar ni\'c1· Canal. A por­
tion of t lw water wou ld he rekai,;ed tlterdrom to the 
Dear Hi\'el' to Combi0. 11est>rvoir or a proposed conduit 
to Xe\',Hla Connt~·. Remaining \\'atP1' i11 the Bear 
Hin,,· Canal would sen-<~ lands in the Bear Riwr lTnit 
01· wonhl be clisehargNl through thP <'xisting 1Ials0~· 
J>o,wr Ilouse. Prom the IIalse)r 1\ ftf'rhay a portion 
of the ,rnter eonlcl he diverted to lowe1· lands adjaeeut 
to the Beai· Hh•er. The major portion would lw 1·ou­
, ·eyed. ai-; at pres<·nt. in the existing \\'ise Canal to 
H()(·k Cre<>k Heservoir. l•'rom Hoek ( ' reek HeserYoir 
further <liYersions conhl he made to the Foothill lT11it . 
'l'IH· remaining ,rater wonld tont iuue in the \\'isP 
Canal aml be <lis1·harged throngh the \Vis<> Power 
House or diYertPcl e11ronte to sen-e a<ljaeent lands. 
Hel1•asci-; from \Vise PO\n·r Honse would be cli\'<· rfrd 
downstream for use in ser\'i<·0 ar<>as of th<> Ne\'ada 
1 rrigation l)ii-;trict and the l'al'ifi1· Ga8 mul E ledri<· 
Company. Heleas<'S made to the propos<>tl eondnit to 
.i\'Pvada Count~' wouh1 he on an irrigatio11 :-.l·l1Pll11l e. 
Th<' wat<>r \\'onlcl be ayailabl<· to larnls below the :2 ,000-
foot <·011tonr and ,rnnld be serYNl as tlw <knrn1Hl 
d<"Yclops. During thP noninigation i-;eason the major 
portion of the r elease from Hollins nt·sen·oir ,yonkl 
be available below \Vise Power llousL' for storage in 
foo thill res0 rvoirs. HclPascs mall<' to the HPal' HiYer 
wo uld i11srn·e the filling of Lake l'ornhie to meet the 

l'Pqt1i1·emeuts of lands ,Yhieh ar e mo1·1· 1·eadil)· scned 
from that existing r esPJ'\'Oir. 

In ChaptPr lI l it wai-; estimated that the ultimate 
seasonal reqniremen t. for supplemental water i11 the 
Bear HiYPr, Foothill , and Yalle)· Fnits will be about 
:314,000 ntre-fcet. \Yater from Rollins R eseryoir eould 
be sen·ell to these lands from tlw existing s~·stems of 
tlw l\'evatla Irrigation District and the Paeific Gas 
and Eledrie Compa ny and to the previously men­
tioned larnls in Nevada County whieh have an u lti­
mate supplemental wat<' r r equirement of about 44,000 
at r e-fee t. 

As a first st ep in det ermination of the size of the 
projeet, estimates wer e made of the yield of proposed 
works for various storage eapacities. It was estimated 
that mean seasonal runoff from the apprnximately 104 
S<itrnrc miles of watershed above the Hollins dam site 
i8 ahout 184,000 aere-feet. Aclditional inflow to the 
reservoir was determined from l'Ptorcls of the Drum 
System of the Paei.fic Gas and Electl'ie Company. 

Based upon records mHl estimates of runoff during 
the eritical dry period whieh oceurred in the Saera­
mento Yalle)r from 1920-21 through 1934-3:3, monthly 
yield studies were made of four sizes of reservoir at 
the Rollins site. Demands on the reservoir assumed 
nse of the existing Bear River Canal to full eapacity 
during the months of maximum irrigation demand 
and 011 a constant flow basis dnring the remaining 
mouths of the )·ear. 'rhe chosen demand schednle rpp­
resents a eompromise bet\\'een h~·<lroeleetrie and irri­
gation demands all(l was seleeted after inspeetion of 
reeonls of flow in the Drnm N~·stem undt·r present 
opprating· criteria. The schedule won ld furnish an 
approximatel)' uniform discharge to \Vise Po,Yer 
Hons<> . 111 eaeh ~,ield stncl)· 5,000 aen' -fret of resen-oir 
:-.paee wai,; allocatNl to storage of debris. 

.\ i,;nmmar)· of the results of tlH' yiehl stndies is 
prC'seutcd in 'l'able 59. 

TABLE 59 

ESTIMATED SEASONAL IRRIGATION YIELD 
OF ROLLI NS RESERVOIR BASED ON 
CRITICAL DRY PERIOD FROM 1920-21 
THROUGH 1934-35 

(In a cre-fee t) 

R cber voir storage 
ca pacity 

60 ,000 
70,000 
75,000 
\10,000 

Irriga tion 
y ield 

23\J,000 
272 ,000 
275,000 
278,000 

Aft er eonsidPra ti.on of results of the ~·it• Id stnd ieii 
togeth<' l' with topogTaphy of the dam sik ancl eost 
analysps hereina ft c1· dis<'.ussed , a r esrrvoir of 70,000 
aere-foot storage l'a patity, with estimated irrigation 
)' ielcl of ~72,000 Hl'l'E>-feet. was <·hosen for purposes of 
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cost estimates to be preseuted in this bulletin. A sum­
mary of the ~' ielcl :-;tn(l~· for this size of reservoir is 
inclndrd in ~\ppernlix )1. 

... \dditional yield studies were made to determine the 
safe seasonal yield and the new safe seasonal yirld 
of the Rollins Projeet. Si1wr the flow in the Bear River 
at the dam site ineludes regulated discharge from 
Lake Spanldi11g- and other upstrram reservoirs, it was 
11eerssary to determine the new safe yirld of the Rol­
lins ProjPd. as the difference between the present safo 
yield of the Drum System at this point and the safr 
yield of the system with Rollins Reservoir in opera­
tion. The present safe yield of the Drum Rystem at 
this point was takrn as the minimum sum of the fliver­
sion to Bear River Canal and the flow of Combie 
Ophir-Gold l l ill Canal and was fletermined to br 
90,000 acre-feet. The safe seasonal yield of the Rollins 
Project with a resenoir of 70,000 acre-foot storagr 
capacity ,ns determined to be about 225,000 acre-fret . 
Thus the new safe seasonal yield of the project would 
be about 135,000 aere-feet. It is rstimated that the 
existing Bear Hiwr Canal, with capaeity in excrss of 
450 s0e01Hl-f e<'t, l'Onld conve)· the additional conserved 
water. 

Topographic data for determi1rntion of storage 
eapacities of Rollins Reservoir at different ,rnter sur­
faee rlevatio11s, together with areas flooded, were 
taken from a United States Bureau of Reelamation 
reservoir survay map, with seale of 1 inch equals 800 
feet and with contour iuterval of 10 feet, and from 
the Chicago Park quadrangle map with a scale of 1 
ineh equals 2,000 feet ancl with contour interval of 40 
feet. Rtorage eapaeities of Rollins Resenoir and areas 
floodefl at various stages of water surface elevation 
are gfren in rrable 60. 

Basell upon preliminary geological reconnaii-;sance, 
the Hollini-; darn sitr is considered suitable for a con­
<'rete gravity, earthfill, or rockfill dam of any height 
up to approximate!~- 300 feet. Bedrock at the Rollins 

TABLE 60 

AREAS AND CAPACITIES OF ROLLINS RESERVOIR 

D epth Wat er surface \\'ater Storage 
of water ele\'ation, surface capacity, 
at dam , U.S.G.S. datum , area, in 
in feet in feet in acres acre -feet 

--·----

o_ - 1,9.50 0 0 
25 __ 1,975 2,5 100 
50 _ 2,000 80 1,500 
75 2,02.5 150 4,700 

100 __ 2,0,50 235 9,500 
125 _ 2,075 310 16,500 
150 2,100 410 26,000 
17,5 2,12,) 545 38.400 
200 _ 2,150 710 54,200 
220. _ 2,170 900 70,000 
225 __ 2,175 905 74,800 
250 _ 2,200 1,125 100,000 
2i,j __ 2,225 1,395 130,600 
300 -- 2,230 1,700 169,500 
32,'i ___ 2,275 2,090 217,000 
330 ___ 2,280 2,190 228,000 

site consists essentially of a highly variable greenstone, 
proba bl~, a meta-andc:-;ite, which oecurs over the en­
tire right aml most of the left a lmtmrn t. 'l'his rock 
is green in color, ver~r hanl " ·here fre:-;h, relatively 
resistant to weathering, and slightly porphyritic with 
a fine-gTain0(l matrix. Foliation or flow planes arr 
ge11ernlly obsenrr but may possibly llip steepl,v flown­
stream into the right abutment. ,Tointi11g, which is of 
mod era tc im porta nee on the surfae<>, (·an be expected 
to tighten rapillly with depth. A major fault of the 
region probably undrrlies the gully whi<·h crosses the 
aban(lonecl railroall right of way about 300 yards 
northeast of the trestle. Stripping from the abutments 
for the im1wrvious section of an earth flam should 
not ex<~erd 3 feet of brclrock b0nrath a few fert of 
ovrrbnrden. ln the channel section an rstirnatrll 30 
feet of riwr gravels would be stripped for the im­
prrvions section of an earthen flam but tlw urnler­
lying beclroek need only be shapefl. Inqwnions fill 
mat<'rial is available from flats abont 1 mile north­
west of the llam site. 'I'hesr tia ts a re partly (·ultiva ted 
at the presrnt time. J,arge quantiti('S of strram 
grav0ls with aflmixed sand are available localh· for 
the 1wnions seetion or conerete aggrrgate. Suitable 
roek whieh could be quarried or salvagPCl from a 
spillway ent for use either in a blankrt seetion or as 
riprap is also available locall)' in virtnall~r unlimited 
quantities. 

As a result of yield stuflies, geologic reeonnaissance , 
aml preliminar~r eeonomie analysis, an earthfill llam 
220 feet in height from stream befl to spillway lip, 
and with a erest elevation of 2,185 fert, was s!:'lected 
to illnstrate estimates of eost of the Rollins Project. 
'l'hc flam " ·onld liave a cre:-;t length of about 1,100 
fe(,t, a erest width of 30 feet, and 3: 1 upstream and 
2 . .J: 1 llownstream slopes. 'l'he upstream slopr of the 
dam wonld hr faeed with riprap. 'l'he clam "·onhl be 
eonstrneten with a rolled earth imperYious eore hav­
ing a lO-foot crest willth ancl 1 : 1 sifle slopes. 1'hr 
total ,·olumr of fill would br an estimatr(l 2,789,000 
l'llhie yal'lls. 

Thr l·hutr-type spillwa~- would be located 011 the 
right abutment around the encl of the llam. It would 
han' a eapaeity of 35,000 srl'ond-fort, reqnin' ll for an 
assnmrll maximum discharge of :HO secoll(l-frrt 1w1· 
:,;q11are mile of drainage arra, and would diseharg0 
into the Drar River brlow the clam. 'l' IH· maximum 
depth of "·atrr above the spillway lip woulcl he 8.75 
fret and an additional 6.25 feet of freehoard wonhl 
be proviclrll. 'I'hr outlet works w01llfl i1]('l\l(l e a ho1·sr­
shoe-typ0 tunnel, 10 fret in diameter and 1,-WO fppt in 
length, rxeavatrd through the left ah11tmrnt ancl 
eonerete-lincd. 'l'he tunnel would be Wil'cl to llivert 
flow of the Bear River during the constrndion perioll. 
.Aftrr eompletion of the (lam a eorn·rete ping " ·ould 
hr placed in the tunnel at a point in:-;icl<' till' inlet 
portal " ·hrre the rock ovrrhurde11 is approxirnatrly 
50 fel•t. Jmmrlliat0 l~r upstrrmn from thr ('011crrte plug 
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a wrti<·al shaft 7 fret in diameter would lw e11t to 
ground sn rfa('<' at an approximate e le,·ation of 2,015 
f('d. This wrti<'al shaft ,rnuhl conta in tlw out}<,t eon­
d11it, n GO-ineh stPel pipe Pn<·asf'd in (·onerPte, \Yhich 
,rntild have an inlet elPvation of 2,025 frc•t and would 
extencl through the conl'rete plng into t h e tunnel and 
terminate at the Bear RivPr Canal i11take. BPleases 
would be controlled at the upstrPam end b.'' a GO-ineh 
lrntterfi.'' valvP opernted from within the tm1n<·l ancl 
at the downstream end h.'' a -18-i iwh hollo,y jet valw. 

The resern>ir area eonsists of about DOO a<·n•s, of 
whieh -100 aeres are streamhe<l or hare slopes. 'rhe 
n·maining 500 aeres wouhl require r·learing. Existing 
improvem rnts within the 1·rsr1Toir arPa indndr about 
mH·-fonrth mile of rxisting Iliglnrn.'' -10 whi<·h will hr 
realignP<l ont of the reservoir area nndPr an adopted 
frerwa .'' program. 'l'herP arr also 18 C'ahins within the 
resrrvoir area and an Pstimated 1 mile eaC'h of steel 
tower and wood pole po,Yer transmission li1ws. 

The proposrcl diversion works for the Chirago Park 
Power I-I011sc on the Bear River wonld be located in 
Section 27, 'l'ownship 16 North, Range 10 East, 
::\I. D. B. & ::\I., at stream lwd elP,·ation of 2,700 feet 
and about -100 fpet downstream from the existing 
Dnteh Flat Power Tlonsr. 'l'he divrrsion weir ,rnnhl 
eonsist of a gravit.'' eom·rete ovPrpour sertion and 
apron. 'l'lw ('l'l·st of thr ovPrpour woul(l bf> l !'i fpet 
in height a bow strram bed and some 175 fret in 
length. T,rn radial gatrs, eaeb 20 fePt in length and 
7 fef>t in h eight , \Y<rnld lw installrd in the dam 1war 
the right abutment to permit slniri ng of an a pproarh 
to a sidP l'hannel ovrrponr section. The side rhannel 
ove l'porn· sedion would r onsist of a \Yeir with a cr est 
elevation of ~.7 18 frpt ancl 200 fret in length, extPnd­
ing npstrPam from thP dam along the right bnnk of 
the riwr. '\Yater divert ed over the wrir would ent er 
a side ehamwl 20 fert i11 width, 8 feet in d epth bPlow 
the owrponr C'rest, and -150 feet in length, rxtending 
from the upstrram end of thr OY<'rponr \Yeir to a point 
a hout 250 fert dow11strram from the right abutment 
of thP clam. The side r hannel d0\n1stream from the 
dam wonld be provided with a wasteway to the Brar 
River for flows in eXC'PSs of about 700 serond-feet, two 
5- ll\' Pi-foot slide g·atcs at the lower Pnd for sluicing, 
and· a submrrgrd right side wall to retain silt in the 
main side diannel while allowing d esiltrd ,rntrr to 
spill to the right owr into the heaclworks of a con ­
cr etr eanal. 'l'hP (_•anal, with a eapacity of 700 sceo ncl­

feet, would bP of (•on(•retP construction , rectangular 

in sed ion, with a bottom width of Hi.8 feet, a llepth 

of 7.o;i fePt. ancl a frPPboanl of 1.0 foot , and would 

PXtPrnl along tlw right bank of tlw Bear River for a 

<listan('f' of 5. 7:-5 miles to the inlet of the p r nstoek of 

th<> prnpos<>d Chirago Park Power Tlorna•. 

The stel'l penstoek with a diameter of 7.0 fePt would 

han its inlrt in Seetion o, Township Hi }forth, Hange 
10 East. ~L D. n. & ~l. , at an el('rntion of 2,Gfl l fret, 

and would extend a distance of 2,020 feet to the pro­
posed Chic·ago Park Power Honse. 

'rl1r power honsP wonld bf> loeated at el evation 2,220 
feet on the right bank of thr Brar River just upstream 
from Steep l l ollow Creek in SPetion o, Tmn1ship 15 
North, Range 10 East , l\I. D. B. & M., and would have 
an installed eaparity of 25,000 kilowatts. 

~'oreha.'' storage, if desirable. eould be obtained by 
extending t lw ('OlHluit by siphon. l'anal , and tunnel 
for a dista11cP of about 3 . .') miles to Poorman Creek. 
1Tnder sueh anangPrnrnt thr power house \Yonld be 
hwatrd on tlw r ig·ht bank of the reservoir in Section 

TABLE 61 

GENERAL FEATURES OF ROLLINS PROJECT 

Rollins Dam 
Type of darn-earthfill 
Crest elevation- 2.185 feet 
Crest leni,;th- 1,100 feet 
Crest width- 30 feet 
Ileight , spillway lip above stream bed - 220 feet 
Side slopes, upstrea m- 3.0:1 

downstrearn- 2.5:1 
Freeboard a bove spillway lip- 15 feet 
E leva tion of s tream bed- 1,950 feet 
Volume of fill - 2,789,000 cubic yards 

Hollins R eservoi r 
Surface a rea a t spillway lip- 900 acres 
Storap:e ca pacity a t spillway lip- 70.000 acre-feet 
Drainap;e a rea of Bear River at Rollins dam site-104 square n1iles 
Estimated mea n seasonal natural runoff of Bear River at Rollins dam site-

184,000 acre-feet 
Estima ted 5easona l irrii,;ation vield- 272,000 acre-feet 
E stimated safe sPasonal y ield__:__225.000 acre-fee t 
Estimated new safe seasonal yield- 135,000 acre-feet 
T ype of spillway-concret e weir with chute-type channel 
Spillway discha rge capacity-35.000 second-feet 
Type of outlet - 60-inch diameter steel pipe supported in a 10-foot diameter 

tunnel, and extending through a concrete tunnel plug to a vertical intake 

Divers ion Works 
Type of dam-concrr t r weir with gated sluiceway anrl overpour weir to 

side channel 
Crest elevation- 2.720 feet 
Cres t length 17.5 feet 
Cres t width- (, feet 
Height , cres t above stream hed- 15 fee t 
Side slopes, upRtrcam-vertical 

downstream- 0. i :1 
E leva tion of s tream hed - 2, 70."i feet, 
Volume of fill - 1.0IO cubic yards 
Elevation of crest of weir to side ehannel- 2.ilS feet 
Length of weir crest - 250 feet 

Conduits 

Item 

T y pe __ 

Length, in miles __ 
Width, in feet- _. __ . 
Depth. in feet 
Diameter, in fee t ___ _ 
f'apacity, in second-feet 
Inlet elevat ion, in fc-p t_ __ 
Outlet elevation, in feeL 

C hicago Pa rk P ower House 
Avrra gc s tatic hend- 477 fPet 

- - - -, 

Chica p;o Park I 
Canal 

Rectangular 
section 

bench flume 
5. 75 
15.3 
7 ,f,5 

700 
2. 707 
2,6\ll 

lns tallc, l power capacity-23,000 kilowa tts 
Drprmlahlc power capacity - 20. 700 kilowa tt s 

Chicago Park 
Power H ouse 

penstock 

s teel pipe 

0.38 

7.0 
700 

2,69 1 
2,220 
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12, Tmrn:,;h ip 13 Xorth, R an ge 9 East, ::u. D. B . & ?IL 
The ad,litional faei lities. a lthou gh n ot indmled in t he 
des<'ri lwd plan, would haw a eap ital eost of abont 
$2,300.000 a nd ,rnul ,l m ake aYailahle an in er ea::-; r d p ro­
<l ndiw heaLl of abont 50 feet from fludnating- rrser­
yoi r len • ls. 

P er t inent da ta with respeet to gen Pral f PaturPs of 
thP R ollin :,; Projeet , as d esigned for eo:,;t est imating 
p urposes, are presen te<l in Table Gl. 

Th r eapital t·osts of the Rollins Projeet , on both a 
3 an d -I- p er eent inter est basis and based on priers 
p reYa iling in .April. 195:3 . ,Yere estimateLl to be abou t 
$9,437,000 and $() ,506,000, r espee tiwly. Correspond­
ing annnal eosts wr r e estimated to bP about $562,--1-00 
a nd $688,:300. The r e:mltant r stimat ed anragr unit 
costs of the 182,000 aer e-f ert of nr,Y irrigation sea ­
sonal yield, r xelrnling eonsideration of po:--sible r<' Ye ­
nne:,; from power a IHI <'Osts of power fa<"i l iti r s. ,Yere 
about $1.10 and $1.60 per a<·rr -foot for int r r,,st rat es of 
3 and -I- 1wr cent, respeetiYPly. 

If an annual Yalue of $22.00 pr r kilowatt of de­
pendable pmwr capaeity is assigned to the Chicago 
Park Po"·er Honse and a valur of 2.8 mills per 
kilowatt-hour is assigned to the estimatrd 88,000,000 
kilowatt -hour:-; of aYerage energy ontput prr :-;eason 
that woul<l be prodnerd by thi:-- plant, the average 
power rewnne would amount to about $701,000, r e­
sulting in net annual revrnnes for thr projeet of 
about $138,600 and $12,700, r espectiwly, with inter ­
est rates of 3 and 4 per cent . Additional r evenue:-; from 
diseharge of the new safe yield through the existing 
downstream po"·e r houses would amount to about 
$260,000. 

Estimated eapital and annual costs of the Rollins 
Projeet on a 3 per eent basis are summa rizPd i11 the 
following tabulation. Detailed eost r stimates are pre­
sented in Apprndix N. 

F:s tin111il'd r'ost.~ 
Capi tal Annual 

Rollin,; Pam and l{p;;f'rrniL ________ $4.5R:!,OOO $:!0:-i,:;oo 
Chicago Park Din.'rsion ____________ :!40,000 l:!,700 
Chicago Park Canal_ __ ____________ 1,641,000 10:!,:!00 
Chicago Park Power H ouse ________ :!.DH.000 :!4:!,000 

T otals ___ ------ -- ----------- $fl.437,000 ~;'.'iG:2,400 

French Meadows Project. This projeet eontcm­
platrs the eorn,trudion of a r r sr1Toir on the MiclcllP 
Fork of the ... \meril'an RiYer an<l eonvenrncc of tlw 
consern' cl watE'l' in a westerly direetiou in a eornluit 
consisting· grnerall~· of tnnn~l, ,vhid1 wonl<l inter eep ; 
a nd diYert " ·at er from yarious st1·,,ams r nroutP allcl 
would t erminate in a proposrd r esr1·yoiJ' 011 J>ag:g<~ 
Crrrk. The projeet. which would i11elude <·onstnwtio11 
of on e other reser Yoir an(l t wo h,nlroe ledrie pmver 
plants. would proyidr water in th P amount of aho11t 
25,000 aere-fret wr season , large ]~· on a sa fe y iPld 
basis, to HH:'et the probable ultim ate r equiremr nts of 
the F or esthill Di viclr. It ,rnuld produ(•e abou t 2:i0,-
000,000 kil,nrnt t-hours of aw r a g·<> energy output sPa -

sona ll~-. p lus :3!),!JOO ki lowatts of <l<- peu da bl1• power 
capa<'ity, and about !l0,000 m·rP-frd of safe yi eld per 
season, d<> Ji yered on a power d<•mand seh1•d ulr to t he 
1\'orth J;'ork of the ..1.\ meril'an Riw r at J>iek<'1·in g B a r . 
It would a lso proYid<:> sustai1wcl 111 i11 imnm fl ows fo r 
t he enlrnnerment of fish li fe, " ·ilLlli fe, a n,l r Pe r eation. 
Princi pal fea tn r<>s of t he proj Pd ai ·p Lk l ineat r <l on 
Pl ates 1!l a 1Hl 20, <·ntit lecl " F'r,•1wh -:\f ea,lows J>rn.iL'd. 
P lan , Prnfi l<:>, a n d P rnjel't ... \rea.'' an<l '' F' 1'<' ll<'h -:111 <' ,t<l­
ows Projed, Darns, · ' r rsp<·et iYel)·. 

'l'he propose(l J;' r r u l'h :\l ead(nrs l)am \\·01ild be eon­
strueted on thr -:\li,ldlP ]<'ork of th<\ .\meril'an Hi w r 
O.i> mile downstream from t li r low<>r r ml of Frr nch 
:\Tcacluws . . .\ cliYt' rsion strueture ancl C'Ol)(lnit \\·mild 
diYert runoff from Du11 <·a11 Cr eek soutlwrl,v t o Frc' ll<'h 
-:\ l eaclo\\·s Resr rYoir. From the 1·,·serYoir a eondni t 
would extPrnl \\·esterl.v t o the proposed lk<•p Ca11.von 
Pmrer llousr, loea ted at the juuetion of Dee p and 
... \ntou e Canyons. Prom th P a ft erha~· of the power 
hou:--<· a l'Onduit <·onsisting- largel)' of tunnel would 
L'Xt <> nd in a general westl'rl~· tlir<'etion to Bnllion 
C r<>ek, i11t,,r erpting flows from Lost Canyon , S i> l']'('t 
C.-m~·on, gJ Dorado CrcPk, a11d Rnllion Creek enroute. 
On Bullion Crel'l, the <·ombin r ll flows \\'Olll<l hr <li­
yertecl into the rel'onditionPLl Brr e<· e-,Yh,•eler Diteh , 
in whil'h thr ~· \\'ould be eonn' yP<l sontherl~· arnl th,•n 
into a tm111 el, from whi,·h the~· wonl<l dis<·harge into 
Sugar Pine C,rn~·on. In Sugar Pi1w Canyon a turnout 
would <liYert a portion of the \\·ater into the propose<l 
F'oresthill Canal , " ·hieh would extend southerl~· to 
sene la]l(ls 011 the Porrsthill Divide south of Shirttail 
Can~·on. '!' he r emaining \Yatr r " ·oul,l be eonve~·ed 
11orth\\'P:-;terl)· in the proposed Sugar Pinr ( 'anal arnl 
through a tunnel to tlw propos<1 <l PaggP n esr noir. 

P aggP Dam " ·ouhl lw <·011strn<'t<'tl 011 Pagge C1·l1 <' k 
about 7 mile~ north of thr town of Fore:-;thill. The 
propos('<l Sngar Pi1w Dam \\'Oulcl bP eonstruetr,l ad ­
jaernt to a n<l north of Pagge Hes<' rYoir at a sitP in 
~ orth Shirttail Can)·on below the mouth of Sngar 
Pinr Cr<>ek. Additional water l'Olls<·1·ved in th r <'Xist­
ing· Big· Rrsenoir wonld hr rel<'ased to flow into 
Sng·ar Pi1w Hest•n·oir. '!'hr spill from Sugar Pine Res­
Pl'YOir " ·ould flow into Paggr H,•se1·yoir through a Pnt 
made i11 a saddle on the ri,lge betwee n the two rrser­
Ynirs . Dmn1:-;trearn r ,•leasP:-; of water \\'Olllcl be made 
from Sugar Pine Hese1·yoir to tlw propose<l lo\\'a Hill 
Canal, \\'hieh would externl southwesterl~· to JHO\'i<l(' 
watPr to SPl'\'e lands north of Shirttail C,m~·on and 
below a n PleYa tio11 of about :3 ,--1-00 feet . Ilig·h er lands 
north of Shirttail C.-m~·o11 woul,l he ser Ye <l from Sug·a1· 
J>i1w H<·sen ·oir h~· purnpi11g. 

,Yater d i8eh a rg·e,1 from J>agge R e8ern>ir , rnuld be 
eom·r y<'d nortlrn·e::-;t erly in a p ipe con,luit , and into a 
pressure• t un nel to thr p <' nstoek of t he proposPd Pi ek­
ering B ar P m,·er H ouse. S ugar Pint' Reser Yoir \\·ould 
a lso be conneete<l wit h t h<> pre:-;sure tunn el by means 
of a p ipe eornlni t. The pow<' !' hons<· " ·01il<l be lorat (• <l 
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011 the left bank of the )forth ]<'ork of tlw .Anwriean 
Hin' r at Pickering Dar. 

ln Chapter II I it was estimakcl that the probable 
ultinrnte requirement for supplemental water iu the 
~\meriean River l T11it " ·ill bl' about 27,000 aere-feet 
per season. 'l'he estimated portion of this requirement 
for !awls on tlH' ForPsthill Divide will be about 
18,500 ane-f PPt 1w1· sPason. I II design of the F'rench 
~Ieadows Proj eet it was eonsider e1l desirable to plan 
to meet this su pplemental requirement fully . 

. As a first step in determi1rntion of the size of the 
l~rench ::\leadmys Proj eet, estimates were made of 
yield of the proposed works for va rious r eserniir 
storage eapaeit ies. To aeeomplish this, estimates were 
made of mean seasonal runoff of watersheds above 
the various clam sites and diversion points. These esti­
mates are shown in Table 62. 

TABLE 62 

ESTIMATED MEAN SEASONAL RUNOFF AT DAM SITES 
AND DIVERSION POINTS OF FRENCH MEADOWS 
PROJECT 

T ~~ean 

Stream Location 

Duncan Creek at divnsion 

~Iiddle Fork 0f American 
River ___ ___ ____ at French :.\leadows dam 

site ________ 

Deep Canyon ---- at diversion 

Lost Canyon __ ______ at diversion 

Secret Canyo n _ at diversion _______ . 

El Dorado Creek - 1 at diversion 

} I· at din•rsion Bullion Creek _______ 

Pag_ge Creek ______ -I at Pagge darn site _______ 

North Shirttail Canyon _ at Sugar Pine dam site __ 

I 
Tributary to ForbPs Creek I at Rie: Rese rvoir_ --

seasonal 
runoff, in 
acre-feet 

24,000 

112,000 

51,000 

16,000 

!l,100 

8,400 

13,000 

2,,500 

I 

I 

Drainage 
a rea, in 
:-.quare 
miles 

(1 . 2 

47 .j 

24. 9 

8.7 

3, j 

,5. 0 

8 

I 5 

Based on Pstimates of runoff during· the eritii·al 
<lry perio1l ,Yhid1 oeeuned in the Sacramento \'alll'Y 
from 1920-21 throng-h rn:3-t.-:i:-5, mouth!.,- yield studiPs 
were made of the Frend1 ::\ f Padows Projel't ,Yith two 
sizes of reservoir at French ::\Ieaclows. 1\Ionthly water 
demanch; for the Deep Ca n~·on and Piekering Dar 
Power Houses werP assunw1l to be proportional to 
estimated distribution of h~·droelectric powPr 1le­
mamls. as presented in Table :30. ~Ionthl:v <leman1ls 
for water from the Foresth ill Canal, and from S ugar 
Pine an<l Big ResL·rvoirs, were assumed to be p ropor­
tional to the estimated monthl~r d istribution of de­
mand of the ::\'Pva1la Irrigation Distrid, as prpsented 
in Table 47. A summary of the resu lt s of the ~·ielcl 
studi<'s is presen1<'<1 in 'I'ahl<> 63. 

After eonsicleration of the results of the yield 
studies, together ,Yith topography of the dam sites and 

TABLE 63 

ESTIMATED SEASONAL YIELD OF 
PROJECT, BASED ON CRITICAL 
1920-21 THROUGH 1934-35 

FRENCH MEADOWS 
DRY PERIOD FROM 

(In acre-feet) 

Yield 

Safe seasona l yield 
From French Meadows Pagg,· Conduit 

To Deep Canyon Pow er House___ _ _ _ _ 
To Foresthill CanaL __ _______________ _ 

From Pagge Reservoir 
To Pickering Bar Power House __ 

:::ieasonal irrigation yield 
From Sugar Pine Resen·oir** 

To Iowa Hill Canal_ __ _ 
To Iowa Hill Pumping Plant a nd Pipe Line 
To Pickering Bar Power House ________ . 

Storage capacity, 
French i\leadows 

Reservoir* 

50,000 

.;-t,000 
17,500 

78,000 

3,400 
3,800 
,C, ,800 

74,000 

64, 000 
17,300 

3, 400 
3,800 
.5,800 

* Other rrsenoirs of the Ft enrh .\leadows l'roject wonlcl hare rapacities .is follows: 
l'agge Hesenoir , 69,000 acre- feet; Sugar l'iue Reserrnir, 10,000 aere-fe,•t; Big 
Hcsennir, 2.~no acrl'-fl'et 

** lnelurles 1,500 ane-fret per season attri lJutah ll' to Rig Hesenoir. 

eost analyses hereinafter disenssed, a res<'noir of 
74,000 acre-foot storage eapaeit~· at l1~rench ::\feadows, 
operated in eonjunetion with Pagge Resenoir with a 
eapaeity of 69,000 aere-feet, Sugar Pine Resenoir 
with a eapaeity of 10,000 aere-feet, and existing Big 
Resenoir with a capaeity of 2,200 acrP-feet, was 
chosen for pnrpo:,;es of cost estimates to be presented 
in this bulletin. A sununar.,· of the projed yield study 
for these sizes of reservoirs is int'lude(l in .Appendix 1\I. 

It was assumed that return fiow fro m th <' appliea­
tiou of irrigation waters would be r<1e<ffer e<l in (!Uanti­
ties sufficient to equa I the c·01n-eyanee losses, and that 
an average irrigation efficiency of 75 1ier eent would 
prevail. From this, it was estimated that 25 1wr eeut 
of the seasonal irrigation supply of 2-t..700 acre-feet 
per season, or about G,200 aere-feet, ,Y<mhl be irre­
cowrably lost. The remaining 18,GOO aen•-fri>t per 
season of water for irrigation would lw an1ilabll' to 

TABLE 64 

ESTIMATED MONTHLY DISTRIBUTION OF DEMANDS 
FOR WATER FROM FRENCH MEADOWS PROJECT 

(In acre-feet) 

Powe r 

I 
Irrigation, 

Power 
generation , generation, 

~ l onth D eep Canyon Forest hill Pickering Bar 
Power House 1-

Di,·ide Power House 
- ----

Oetobe1 ;,,500 l,iOO 7,iOO 
November 4,800 600 G,700 
D ecember _ 3,300 500 7,500 
January -- 5,200 500 7,300 
February 4,600 200 6,500 
March ___ 5,200 200 7,200 
April_ ___ 5,200 700 7,300 
May __ 3,400 3, 000 7,600 
June ___ !>,500 4,000 7,800 
July ___ 6,000 4,HOO 8,500 
Augus t 5,900 4,iOO 8,300 
September 5 ,400 3 ,700 7,600 

TOTALS _ 64,000 24 ,700 !J0,000 
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meet the probable ultimate requirements uf some 
1:3,100 net irrigable aeres 011 the l•'oresthill DiYide. 
These lands are pre1-,c11tl~- nnirrigated ancl lie within 
the 1-,erYice area shown on Plate 18. Based 011 the fore­
going assumptions and estimates, monthly demands 
on the Prench l\leadows Project would be as shown in 
Table 64. 

The yarions features of the J;'rench l\Icadows Proj­
ed are cleseribecl in some detail in the fo llowing sec­
tions. 

( 1) French Jlcadows Dam a)l(l Hc sNuoir. The 
proposed French :\leadows Dam would be located in 
Section :36, Township 15 North, Range 1:3 East, 
1\1. D. B. & l\I., at a site on the l\ licldle Fork of the 
American Riwr at a stream becl cleYation of 5,010 
feet, about 20 miles east of Foresthill and ahont 0.5 
mile downstream from the lower encl of :B'rench 
l\Ieadows. A topographic map of the clam and reser­
yoir sites, at a scale of 1 inch equals 800 feet, and 
with contour intenal of 10 feet, was furnished b)· the 
rnitecl States Bureau of Reclamation. Storage capac­
ities of French l\l eadows Hesenoir at Yarions stages 
of water surface eleYation are ginn in 'l'able Gfl. 

TABLE 65 

AREAS AND CAPACITIES OF F,RENCH 
MEADOWS RESERVOIR 

Depth of water 
\\' a te r su rface 

,Yate r ~u rface Storage elevation, 
at clam, 

I U.S.G.S. datum , 
area, capacity, 

in feet in feet I in acres in ac re-feet 

o_ - 5 ,010 0 0 
30 

I 

5,040 I 20 
50_ 5 ,0fiO 10 300 
70 . _ 5,080 50 1,200 
90 5,100 200 3,600 

llO __ . 5, 120 370 8,000 
130 __ 5,1 40 5-tO 17,500 
150 . _ 5,1 60 700 30,GOO 
170 _ 5,180 850 46,000 
190 _ ,\200 \180 f\4,000 
200 _ 5,210 1,050 74,000 

Based upon preliminary geolo:.!'i<'al reconnaissance, 
the French l\ l eaclows clam site is <'Onsidere<l suitable 
for a concrete graYity or rockfill clam up to a maxi­
mum height in excess of 500 feet. Foundation rock 
at the site is a granite whieh is basic in composition 
and which has been jointed into great, massiw blocks. 
These joints apparentlr cxtell(l to eonsi<lerable depth. 
Spalling in thick ancl extensiw• sheets is <·omm011. 
There is a tendency for talns pil<'S to aeeunrnlate at 
the base of steep slopes. CTlaC'ial till occurs in S('atterecl 
pat<-hes on both abutments. The abutment slopes arc 
inconsistent. being disrupted by sewral old bench 
lewls, and awrage only between 15 and :30 1wr eent. 
The channel width is approximately 100 feet. Strip­
ping of about ~3 feet of soil, till, an d loose ro<'k from 
the channel sedion wonld br nceessar~· to prepare a 
suitable foundation for a rnekfill dam .• \bout 8 feet 

of stripping on the abutments, and 6 feet in the <·lian­
nel seetion would be necessary to prepare the same 
fonrnlation for a eonnete graYity tlam. 

The flats of l<'rench l\Ieaclows are ('OYCretl almost 
entirely by old and slightly silty granls. Glaeiers ha,·e 
stripped the soil cover from the surromHling hills in 
comparativel.'' reC'ent geologic times, and there is now 
110 supply of earth suitable for impenious fill con­
struction in the vieinity. The granitic rod: eonhl be 
quarried loeally for use as riprap, and possibl)- also 
in some selceted locations for nse in a rockfill sedion. 
Grayel and sand from the reserYoir area fiats conlcl he 
nsecl in a penions fill, or for aggregate after washing. 
'l'here are 110 low saddles i11 the reserYoir area. The 
spillway, therefore, would either have to be of an 
oyerpour type, or plac·ed a round the t0 nd of the strn<'­
ture across either abutment. ,Yith a sid<·-ehannel spill­
way, only light lining ,rnulcl be necessan· in the 
spillway channel where eut into the hard gTaniti(' bed­
rock. 

As a result of )·iehl stuclies, geologic reconnaissan<·e. 
ancl preliminary eeonomic anal.'·sis, a rockfill dam 200 
feet in height from stream bed to spillwa~- lip, and 
with a crest elevation of 5,220 feet, was selected to 
illustrate estimates of cost of the F're1wh ~leadows 
Dam ancl Resenoir. The dam wonl<l haye a erest 
length of 1,500 feet. a erest width of 20 feet, arnl IA :1 
upstream and 1.i"l :1 downstream slopes. 'r he upstr<'am 
impervious face of the clam would b<' forrnetl h.'· a ] ~­
ineh to 24-inch blanket of eo1wrete. Th<> <lam ,rnulcl 
be eonstructed of ro<'k obtained from a qna rr)- adja­
cent to the clam site, ancl would haw an est imated 
volume of fill of 1,165,000 cubie yards. 

The concrete weir spillway would be excavatt•tl in 
rock through the left abutment of the clam. It would 
haw a capaeity of 17,400 second-feet, determi1wcl from 
a flootl routing study assuming a 011ee-in-l,OOO-.'·ear 
flood, with a diseharge of 500 second-feet per square 
mile of drainage area, and would diseharge into the 
l\lidcll<' Fork of the .Ameriean River below tlw <lam. 
The maximum depth of water abon• the spilhrny lip 
would be 6 feet, and an additional 4 feet of freehoanl 
would be provided. 

The outlet works would include a horseshoe-type 
tmmel, 8 feet in diameter and 700 feet in length, ex­
can1te<l through the right abutment and cmwrete­
linecl. The tunnel wonlcl be used to <livert flow of the 
~liddle Fork of the .Ameriran Rivrr during th<' t·on­
struetion period . .After completion of the tlam a con­
crete ping woul<l be plaeecl in the tunnel at a point 
just upstream from the eo1wrete faeing of the da111, 
and a fUi- br 5.fi-foot, high-JH'<'ssure slide gate wou ld 
be installed to t'Ontrol r eleases from the resenoir .• \ 
66-ineh diameter steel pipe would t·onve.'· the wal<'r 
through the turnwl, and would termiuate in a GO­
-ineh diameter butterfly valve at the tunnel portal. 
This valw would control <lisr·hargrs iuto the Frenrh 
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)fradom·,-Dc>c>p Canyon Conduit. ,\ -l-c-inelI <liameter 
hollow jet ya]n• also " ·onld bc> installed i11 the stec>l 
ontlet pipe at the tunnel portal, and would 1wrmit 
elis<·lrnrge dirc>dl)· into thc> :\[i<l<llc> Fork of tlw .Ameri­
ean Hiwr. 

·within the area innndatNl h)- Fr<>neh }[pa dowl'. 
Rel'.<'l'Yoi 1· are lo<'atecl a Forest RPrYieP eabin arnl 
garngP, hYo small <·ampgTomHls, aml a privatr eabin. 
,\ portion of th<· 0Por1 .. wtmn1-S0da ~prings road would 
also be i1mndatPd and " ·oul<l rPqnirP reloeatio11. This 
prohahl>· eonlcl best bP aeeomplishPd hr constrnding 
a ll<>W road " ·hi<·h wonld t·1·oss the ::\Iitl<llP Fork of the 
~\uwriC'an RiYPr on tlw cres1 of the proposed dam and 
wonl<l Pxtencl ahont 2 miks along tlw north shore of 
the propose<-1 n•seryoir. This realignment wonld t•on­
nPC't "·it h t lw Pxist i ng- road UPar the east quarter 
eorner of SPL"tion 29. T. 15 X., H. 1-1 E., l\I. D. B. & M. 
'l'he rnitrd StatPs Forc>st St'1Tier estimatc>i;; thc> <flian­
tity of uwr<·lrnntablP timber within the proposPd rpser­
voir to lw approximatPl>· :).'5,000,000 board fret .. Aeeess 
to this timb<'l' eonlel he had b>· extPndi11g an Pxisting 
log·g-ing road whi<'h <'Xternls from Foresthill to within 
1 milc> of the prnposP<l dam. 

( 2 ) I>1111ca11 rrcck nil'('rsioll a11cl (\mduit. 'l'hP 
proposed diY<'rsion works 011 Dm1ean CrPPk wonl<l be 
lo<·atc>d in Se<·tinn 2-1, Tenrnship 1 :-i North, Rang:e 1:3 
East, }I. D. n. & l\I., at a l'-trNm1 bed eleYation of 
5,:390 feet. The cliY<'rsion wc>ir " ·onhl e·onsist of a eon­
erete gravitr oYerpour sedion and apron, 2;"'i feet in 
lwight abo,·p stream bed and somc> :30 fed in length. 
An opening at the ldt eml of tlw weir wonld provi<lP 
entranee to a side ehannel leading downstream about 
7:-i f PPt to thP lwathrnrks of the <·01Hl11it. The sidc> 
ehannel ,rntild have a eonC'rc>tc> gTavity parapet wall 
of thP owrpour typc>, an<l hrn 2- b>· 2-foot slniec> 
gatc>s \\'Ould be proYi<l<'<l for sand elc>arance. 'l'lw hPad­
\\'orks \\'Onlcl e·onsist of a eoncr<'tl' hea<l"·all H<'l'Oss the 
encl of thP side eha1111el, with two -1- h~· -1-foot slide 
gatps an<l a trash rac>k. 

The <'ornluit, with a eapae·ity of 100 sN·o1Hl-feet, 
wo11 Id ine hule a hont 2.-1 miles of shot<-retP-lined, 
trapezoidal s<><"tion c>anal, \\'ith :3-foot bottom width, 
0.5: l si<lP slopes, and water <lepth of 4 fpet. It would 
also i1l<'lt1<lP about 0.-J. milt> of 11nli11Nl tun11c>l, with a 
lliameter of 8.:3 fret. 'rht' conduit wonld disl'harg·p at 
an Ple' vation of 5.210 frc>t into Frc>neh l\[c>a<lows Tiesc>r­
vmr. 

( :1 ) P}'(11ch .1/rarlou•s - I>up r'auyn11 r'o11d11it. 
,\'ater from F'ren<·h 1Ieaelmrn Tic>se1·voir wonl<l be 
diseharged di1·eetl~· into the proposed I1'rc>11c>h 11frad­
O\\'s-D<>ep C.-111yon Conduit. ,Yith a <·apaeit~· of 200 
s<>e01Hl-fePt , this coll(lnit would <·onsist of 5. G miles of 
JHel'-Slll'<' t urn1<' I, with dianwters of 8.:~ fret arnl 7 .0 
feet for the unlined arnl li1w<l portions , respc>l'fr\'el~·. 
all<l 0.-12 mil<' of steel pipe siphon "·ith diametPr of 
7 .0 fr<'t. It was estimatc>d that a buu t ~O per ee11t of 
1 he• trnrnel "·onld lw eonc1·c>te-li1wel. This eornluit 

wonl<l dis<·harg·(• into the pcnstork of l)ppp Can>·on 
Power Honse . 

( -1 ) Drcp r'a11yo11 />ow rr Il ousc. The steel pen­
sto<'k of this power housP wouhl have a ,-teeI snrgc> 
tOW<'I' at its inlet. 'l'he pensto<'k. with an inlPt elPYa­
tion of -1,!llO fe<>t, would havP a <liameter van·ing 
from 7.2 to G.O fePt, a (•apaC'ity of 200 ,-reoncl-feet, ancl 
"·01tlcl he 2,-150 fr<'t in IPngth. 'l'lw po"·pr house \\'Oulcl 
be loeated on the right bank of Deep Canyon, at the 
jnndion of DPc>p and ,.\ntone Ca11.,·ons. in Section 25, 
Tmrnship 1:-i ~orth, Hange 12 East, }I. D. n. & }I., 
at an elevation of -1,020 feet. 'l'hP plant ,rnnld operate 
nrnlPr an aYPragp static hPa<l of about 1,150 feet, and 
wonlcl haw an installed powc>r eapat'ity of 15,000 
kilowatts. 

(5) Deep C'a11yn11 Dit· crsio 11 a11d r'n/l(l11it. ,Yater 
disehargc><l from DPep Canyon Power IIonsp ,rnnlcl be 
re<livPrtpJ from Deep Canyon imnH'<liatPl>· down­
strc>am, together with watc>r from Deep Canyon and 
Antone Creek. The diversion \YOrks woukl en'atP the 
aftnbay of tlw power honsc> , and would be loeated at 
a ,-trPam bc>d c>lc>Yation of -1,000 fept, immP<liatPl~· 
bPlow the jmwtion nf DPep Canyon and Antone 
Creek. The proposed diwrsion " ·eir \\·oukl eonsist of 
a eonerPtC' gravity overponr sPetion and apron. 20 
f PPt in height aboYe stream bed antl somP 65 fePt in 
lPngth . . An 01wning at the right encl of thP weir wonld 
prm·ide <>ntra1we to a side· ehannel leading clo\\·n- , 
strPam about 75 fpe't to the heaclworks of the conduit. 
The siclP ehannel would luwe a eonert'te graYit>· para­
pPt wall of tlw ovPrponr tn)e, arnl two 2- by 2-foot 
slnic>P gate's would bP J)l'O\·iclPCl for :-:and c>learanee. The 
lwachrnrks wouhl eonsist of a conNetP head,rnll 
at'ross the Pnd of the ~icle chamwl, equipped with 
t\\·o 5- b>· 5-foot slide gates a11cl a trash rack. The 
eondnit, with eapaeity of -100 s<'cOJHl-fept, would con­
sist of a 7-foot eliampter steel pipP linP for the first 
0.1 milt,. ·water from the pipe linP would discharge 
into a tunnPl, 0.7 milP in length , and thPneP into Lost 
Ca1I\'on at a st1·eam bed Plevatiou of 3,98:3 feet. It was 
esti1~1atPd that about 20 pc>r c>ent of tht' tunnPl "·ould 
bP lined. DiametPr of the lined section ,rnuld be 7.5 
fed, and of the u11Ii11ecl spc·.tion, 9.0 feet. 

( 6 ) Lost r'a11yo11 I>ii•c1·.<:in11 1111d T1111ncl. ,Yater 
dise harged from Deep Can)·on 'l'nnnel into the natu­
ra I <·hannd of Lost Canyon " ·ould lw rediwrted im­
m<'cliately do"·nstrc>am, togetlwr with fio"· from Lost 
Can.,·on, and would be c>om·eyPd in the Lost Can>·on 
'l' nn11P 1 to Serret Can>·o11. The diYPrsion "·orks on 
Lost Can)·on would be lo<-ated at a stream bed eleva­
tion of :3,960 feet. The proposPd diwrsion " ·c>ir "·ould 
be lol'ated in Seetio11 2:3, Township 15 Xorth, Range 
1~ gast , )I. D. n. & nI., a11d wonlcl consist of a t·on­
erete gT,wity OYPrpour seetion and apron, 20 feet in 
height above strpam bed an<l some :30 fpd in length. 
Hemaining- featurps of the weir a11d ,;icle channel 
would lw similar to those cle•seribed for Deep Canyon. 
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'J'lw l'Olldnit " ·o iild <·ow,ist r11tirrl)· of tnunel, with 
a eapaeit)· of -WO :c.reoll(l-fret, all(l ,rnul,1 he abont 1.:1 
mile:,; in lrngth. I ts inlet elen1tion wo1thl lw :1})70 
feet, m1<l it ,rnnld discharge into ~ecrPt Can)·on at a 
stream he<l e]eyation of :{,905 feet. ,1\n e:--timated 10 
per l'e11t of the tunnel "·oul<l be eon<·rete-lined. Tlw 
linecl sel'tion ,yould haY<' a diamekr of 7.5 f Pd, and 
the unlined :-;<'<·tion, 9.0 feet. 

(7) Secret ('nn.11011 l>ii·crsin11 anrl T111111cl. ,Yater 
discharged from Lm;t Canyon Tnrnwl into the natnral 
channel of Beeret Canyon mlllkl be rediYerted imme­
diatel~· dmn1strea111, together with flmy from Seeret 
Canyon, all(l wonld be l'onYeyrcl in the Secret Canyon 
Tunnel to El Dorado Creek. The cliYersion works on 
~ecret Canyon wonld be located at a stream bed ele­
Yatiou of 8,935 fret. Tlw propo:--rcl diwrsion weir 
"·onld l'On:--i:,;t of a eonnete graYity oYerponr sedion 
and apron, 20 fret in height abow stream bed and 
:-;ome 90 feet in length. Rrmaining featnrrs of the "·eir 
and :--ide ehannel wonl<l be similar to those described 
for DPep Canyon. 

The rondnit wonlcl eo11sist entirely of tnnnel, with 
a capaeity of -1-30 srl'O]l(l-feet, and "·onld be about 2.8 
miles in length. Its inlet eleYation wonld be 3,9-1-3 feet, 
and it would disl'harge into El Dorado Creek at a 
stream bed eleYation of 3,900 feet. An estimated 10 
per eent of the tunnel wonld be conerete-lined. 'rhe 
lined sel'tion "·onld haw a <liamrtrr of 7.fl feet, and 
the nnlined se<'tion, !J.-1- frrt. 

(8) r,'7 Dnrnrlo ('reek I>i1•crsio11 and T111111cl. ,Yater 
diseharged from Sec·ret Canyon Tnnnel into the natu­
ral channel of El Dora<lo Creek "·onl<l be rediYerted 
immediately clmnu;tream, together with flow from El 
Dorado Creek, and would be eonYeyrd in the El Dor­
ado Creek Tnnnel to Bullion Creek. The diwrsion 
works 011 El Dorado Creek wonl<l hr loeated at a 
:--tream heel eleYation of 8,860 f<'et. Tlw JH'opos<'<l cli­
Yersion "·eir ,Yonld eonsist of a eonerete gTaYity oyer­
pour !'.edion and apron, :30 feet in height abow stream 
bed and some :30 feet in len~?;th. Remaining· fratures 
of the weir and sille <·lrnnnel wonkl be similar to those 
cleseribNl for Deep Canyon. 

The eornlnit wonl<l eonsist rntirely of t111111el, with 
a l'apaeit~· of 500 s<'l·ornl-ftet. an<l ,rnnlcl he about 
1.8 miles in leug·th. lts inlet rlevation woulc} hr :1,8tl0 
feet, and it wonl<l <li~eharge into Bnllion Cre<'k at a 
-.trearn bed elevatio11 of :1,t13~ feet . .An estimatP<l 10 
per cent of the tnnnel ,rnnld be eoncrete-li11P<l. The 
lined section wonld haw a diamrter of 8.5 feet. arnl 
the unlined sel'tion. 10.0 feet. 

(0 ) B11llio11 Crcrk Di1·CJ'sio11 1111rl Co11rl11it. \Yater 
cliseharged from the :BJ} Doraclo Creek Tnnnel into 
the natnral ehannel of Bnllion Creek "·onl<l lw n•cli­
verted immediately downstream , togrther "·ith fio"· 
from Bnllion Creek, into the Bullion Creek ('011clnit. 

· The water ,rnnld be emn-eyed in the conduit for a 
distaner of abont -1-.2 miles, whrre a portio11 wouhl be 

K!) 

diwrtecl for use on the l•'orrst liill Di,·i<l<'. ,Yliile the 
rPmain<ler would hr di:--l'harged into Sng·ar Pine Can­
yon. The cliY<'rsion ,rnrks 011 Bullion Creek wonlcl he 
lol'at ecl at a stream heel eleYation of :3,818 fert at the 
sit<' of the tliwrsion of the aba11clo11ed Breel'<'-\Yheeler 
Diteh. The propo8rd diwrsion "·eir "·ould em1sist of 
a l'Orn·rete graYity oyerponr sedion an<l aprnn, ~O feet 
in height aboYc· stream lw<l mill some :rn fret in leng:th. 
HPmaining featnre-. of the "·eir a11cl si<k channel 
wonlcl b<' !'.imilar to those deserihr<l for Deep Canyon. 

For the first 1.6 111iles thr <'O!Hlnit, with a t·apaeit~, 
of .300 seeo11<l-feet, wonl<l eon~i:--t of t·o11<·retr-lined 
<·anal aJHl flume follo"·ing the alignmrnt of thP Hreeee­
\\'heeler Dit<-h. This eanal ,rnnhl <li~eharg-e into the 
Bullion Creek T111111rl at an inlet elrYation of 3,700 
feet. The trnm<' l, with a rapaeity of GOO s<'<·ornl-fret, 
wonkl be abont 2.'1 miles 111 length. and wonl<l dis­
l'harge into Sug-ar Pine Canyon at an PleYation of 
:3,(160 feet. ,1\n rstimatrcl 10 prr f'ent of the tmmel 
woultl be eon<·n'te-lined. The line<l sedio11 wonld haYe 
a diamrtPr of 8.5 feet. arnl the nnlinf'd :--<>dion, 10.0 
feet. 

( 1() ) Porrstli ill (\111111. .\bout 17,ilOO a<·rP-feet of 
thr water llisdrnrgf'<l srasonall)' from the Bullion 
( 'r<'ek 'l'n1111Pl into S11g·c1r Pine Canyon ,nml<l br 
lliwrtrcl into the Fore-;thill Canal to S<'l'Yf' ahont rJ,:300 
ac·re-; of irrig·able la1ul on the Foresthill DiYide south 
of Shirttail Canyo11. The For<'-;thill Canal ,rnnld be 
aho11t 7.f-i miles i11 length. ~hotcrrtr-linecl. and of 
trapezoi<lal !'.<' dion. "·ith 1 : 1 sicle slope-;. ,:\ t the intake 
it ""onld haYf' a bottom width of :3.0 feet. depth of 
2.-1- feet, a]l(l freeboard of 1.0 foot. Its slope " ·oulcl be 
approximate!)· 1:3 . .3 fl'et per mile, its Yeloeit~· abont 
G.O feet per :--erond, and at thr intake its eapaeity 
would be abont 75 seeond-feet. The canal "·<mid ter­
minate in Section 18, Township 1-1- ~orth, Range 11 
East, ::.\L D ... B. & l\L Releases of "·atrr for nse on the 
Foresth ill DiYi<le wonhl be made along: tl1r f'anal and 
at it:-- tPrminu:--. Detailrd clesign of ,rnrks for distrihu­
tion of the ,rnter ,Yas consiclerecl to he outside the 
sc·ope of the <·nrren t i1westiga tion . 

( 11 ) S11gnr Pinc ra11nl. ,Yatrr <lis<·harged from 
t hr Bn Ilion Creek 'l'nnnr l into Sugar Pinr ( 'a nyon 
wonl<l be divrrted into thf' Foresthill Canal. or eon­
Yeyetl in the Sngar Pine Canal to be <liseharg·ed 
thro11g·h Pagge Reservoir 'l'nnnel into Pag:g:e R eser­
Yoir. The Sugai' Pine Canal wonld haye a length of 
0.7 mile, a eapaeity of fiOO sec·ond-fr<,t, arnl would he 
shoteretl'-linell. It wonld he of trapezoidal seetion, 
with a bottom wi<lth of 7 fret, 1: 1 sid<' slop<'s, depth 
of G.-1- fret. ancl frr<'lrnarcl of 1.0 foot. 

( 12 ) /'auur l?cs1'1'1'oir T111111 cl. Pagge H<'st>rYoir 
Tnnnel, with a capa<·it~· of 500 seeornl-feet, ,rnnl<l he 
0.8 mile in length. and " ·011kl <lischarge into Pag·ge 
Rrsenoir at an elPYation of :1,6-1-0 feet. The tnnnel 
inlet eleYation wonld be 8,657 feet. ,1\11 estimated 10 
per ee11t of the tm111<>l "·onld br l'Onf'rete-lined. 'l'he 
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liiwcl sel'tion would havP a diameter of 8.5 feet, and 
thP nnlinecl sPetion, 10.0 feet. 

( 1:{) Poggc Dam a11d Rcsacoil'. ThP proposP(l 
J>agg<· Dam wonhl he lo<·atP<l in Seetion 25, 'l'ownship 
15 Xorth, Range 10 East, l\ f. D. B. & l\1., at a site 
on Pagge CrePk at a stream bed elevation of 3,360 
feet, about 7 milc>s north of For<'sthill. An auxiliary 
clam would be rcqnirecl aeross a low saclllle about 
2,:iOO fept upstream from thP left abutnlf'nt. A topo­
g-ra phic map of the Pagge clam and rPsPrvoir sites, at 
a S<·ale of 1 ineh equals GOO feet and with contour 
interval of 10 feet, was preparPcl in 1952 b:v the Divi­
sion of ,Yater Hesom·c·Ps b~' photogramnwtric meth­
ods. Rtorag·e eapaeitiPs of Pagge HPservoir at various 
stagps of watPr surface elevation arP gIYen 111 

'I'ahle 6fi. 
TABLE 66 

AREAS AND CAPACITIES OF PAGGE RESERVOIR 

I 

I 

Depth of water I 
\Yater surface 

\Yate r surface Storage ele,·ation, 
at dam, I U.S.n.s. datum, a rea, capacity , 
in feet in feet in acres in acre-feet 

-----
o ____ 

-1 3,3()0 0 0 
20 _ -- _ 3,380 3 200 
()0 _____ 3,420 21 500 

100 ___ 3.4r,o 90 2,800 
140 _____ I 3,500 210 8,600 
180 _ ---

-1 

3,540 350 19,800 
220_ -- _ 3,580 460 36,200 
2()0 __ 3,fi20 570 57,000 
280 __ 3,640 630 f,9,000 

BasP<l npon preliminary gPological rPconnaissance, 
th<> Pagge clam site is ennsi(lerNl suitable for an earth­
fill, rol'kfill. or eoncretP gravity clam up to a hPight of 
about 280 fPPt, whPre the reservoir would spill over 
thP south rim into Snail Canyon. F'o11nclation rol'i-: in 
tlrn vieinity of the site eonsists of a dark-eolore<l, fin<'­
gTaine<l. hanl amphibolitc sehist.. No seqwntine was 
notNl at the axis, although a eontact with a large sPr­
pC'nti1w zonP oee11rs jnst. upstream therefrom, aml 
seqw11ti1w outl'rops widel~r thronghout most of the 
resPrvoir arPa .• \ t least two prominent. joint sets ocenr 
hPrP. Howev<->1', t h0 joint seams arP relat.ivPly tig:ht. 
and no faults or shears of eonsequence have been 
fonnd. Qnartz vPining ol·c·urs along: man~r of the 
planes of sC'histosity. 'I'he ahutml'nt slopes averagl' GO 
to SO per ePnt. Stripping of an avPrage of 3 fePt of 
soil and loosp nwk, and G feet of jointed bNlrod{ 
from tlw almtments; and 3 fopt of gravel arnl buul­
<lers, and -1 f Pet of jointed hPdrof'k from the channel 
sedion would be neePssar~' henN1th an imp<'rvious see­
tion of a fill-typP clam. 

Earthfill oel'm·s loeall~· iu suffi<·iP11t quantity for 
nse in <·onstnwtio11 of an imperYions fill at this site, 
hut thP material is far from being of best quality. 
The lo<·al bedrock is suitable for quarrying for any 
onlinar~' eonst.rnct ion use. Loe al supp lies of aggre­
ga t<• an• thin arnl la<len with d!'tritns, so crnshing or 

importation to the vicinity from outsi<le som·<·Ps might 
proyp < l<'sira ble . 

• \s a result of ~,ield studies, gPologic reconnaissanee. 
and prPliminary cost estimates, a rockfill dam 280 
fept in hPight. from stream bNl to spillway lip, and 
with a <·rest elPvat.ion of 3,G50 fePt., was i;;PlPded to 
illustrate estimates of cost of Pagge Dam and RPser­
voir. The dam would have a crpst. length of about 950 
fPPt, a crPst. width of 30 feet. and 2 :1 upstream and 
downstream slopes. 'l'he impervious seetion wonl<l 
liaYe a l'r<·st width of 1U feet and 0.8 :1 siclP slopes. 
'l'he <lam wouhl han• an estimate(l volume fi ll of 
2,791,000 euhie yank 

The auxiliary dam would bf' a11 impervious earth­
fill strndrn·p, with maximum height of about 40 f PPt.. 
Its crest length would Jw abont 770 fRet., its erest 
wit 1th 20 feet, aml its side slopes 2: 1. The auxiliary 
<lam wonhl havP an est.imatNl volume of fill of -11,-100 
eubic ~·ards. 

The eoneretP weir spillway would be located in an 
opPn cut through thP ridge a<ljaeent to the auxi li arr 
clam above the lPft abut111Pnt.. ft wonlcl haw a capae­
it~, of G,800 Sf'l'011Cl-ff'Pt, <lPtPrmi11Nl from a flood rout­
ing study assuming a onee-in-1,000-yPar flood with a 
<liseharge of G90 SPeond-feet per squarp milP of the 
eombinecl drainage areas above Pagge, Sngar Pine, 
and Dig ResPrvoirs, and would cliseharge into S nail 
Can~·on. The maximum <lepth of wate1· abovP the 
spillwa~' lip wouM he 6 f PPt. a]](l an a<lditional -1 feet 
of frephoanl woul<l be provided. 

The outlPt works woulcl eonsist of a 72-ineh (l iam­
PtPr wehlecl stPPl pipe, placPd in a trPnch exeaYated 
in roek beneath the right abutnwnt. of the (lam and 
enf'ased in e01wrete. and would clisehargP clirPdly into 
the Pagg<0 -Piekf'ring Bar Conduit. HPleasps from the 
resPrvoir woulcl be controlJpfl at the downstrPam eml 
b~, a -1- by -!-foot hrdrauliC'all~· eontrolled high-pres­
sure slidP gat.P. A -18-inch cliamPtPr hollow jet va lve 
at th<' <lownstrPam Pncl of the outlet pipP woul(l per­
mit discharge (lireetl~· into Pagge Creek. 

The propose(l rP:c;ervoir woulcl inundate thP Finning 
i\Iill Hnad and the l\Iarall Chrome ::\Ii1w. 

( 1-1 ) Sugar J>i11c /)am aild Rcscn·oir. The pro­
posed Sugar Pine Dam ,rnnlcl be loeatP<l in Seetion 
2-1, 'l'ownship 15 North. Range 10 East, l\I. D. B. & l\I., 
at a sitP on North Shirttail Canyon at a strPam bf'fl 
elevation of :3,G10 feet and a<l.iaeent to the proposed 
PaggP Dam an<l HPsPnoir, previonsl~· cleserilwcl. A 
topographie map of tlw Sngar Pine dam and rPser­
rnir sit<'S, at a st'alP of 1 iueh equals 500 fept arnl with 
<·ontour intPrYal of 10 feet, was prepared i.n 1952 b~· 
tlw Division of WatPr Hesourees by photogrammPtrie 
nwtlwds. Storage eapaeities of Rugar Pine Hesprvoir 
at n1rious st.ag·ps of water surfac·P elevation are givPn 
in 'l'ablP G7. 

Based up<rn prPliininar)' gPologiPal rpco1rnaissauce, 
the Sugar Pine dam sitP is eonsi<lPrPd suitable for an 
parthfill or roekfill dam up to a height of about 1:50 
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TABLE 67 

AREAS AND CAPACITIES OF SUGAR PINE RESERVOIR 

0 
10 
30 
so 
70 
90 

110 
130 
131 
150 
160 
170 

Depth of water 
at dam. 
inf,•,·t 

I 

I 

\\. a ter s1.1rface . 
ele,·at1on , 

U.S.G.S. datum, 
in feet 

3,,ilO 
3,:;20 
3,540 
3,.i60 
3,580 
3.(iOO 
3,G20 
3,G-10 
3.G-11 
3,li60 
3,070 
3,ll80 

\\'att' r surfac<' 
a rea. 

1n acres 

0 
3 

12 
35 
8.i 

120 
15-1 
197 
202 
2-17 
272 
300 

Storage 
capacity, 

in acre-feet 

0 
30 

180 
GfiO 

1,YOO 
3 ,GOO 
G,300 
9,800 

10,000 
14,300 
17,000 
18,800 

feet, where the rese1Toir would spill over the rim to 
the south into the proposed Pagg·e neservoir. Two 
aclditioual saddle clams, howe,'er, would permit an in­
crea:-;p i11 the height np to about 170 feet. Foundation 
roek at the site consists of a lightly metamorphosetl 
ultrabasic igneous roelc Flow structures are still in 
evidenet' throughout the mass, with phenoer:vsts of 
hornblende orientatetl along the flow planes. 'fhe lat­
ter elw,t•lr resemble bedding planes. The.'· staud 
nearlr Yrrtieal, and strike across the ehannel and 
slightly npstream on the left abutment. Serpentine 
tloes not appear to he as elosely associated with the 
ultrabasie roelc here as elsewhere in the vieinitv. 
i\Iinor st>paration oe<·m·s along surfic·iall.'· open;d 
joints, !mt these probably tighten rapid!.'' with depth. 
Stripping of about G feet of soil and ~ fePt of bed­
roek from urnler an impe1Tious s<·<·tion would be uec­
essar.,· on the alrntrnents. About 3 feet of silt and 
1 foot of bedrock would have to be remowd from 
the ehannel section. The spillway could be placed 
through the aforementioned saddle into Pagge Reser­
voir. \Yhieh, in tnn1, would spill over another saddle 
farther south into Snail Can;·on. nlueh of the exposecl 
beclroek in the rese1Toir area is serpentinons, although 
none ,yas 1wtetl at the clam site. 

There is a large quantity of reel clayer soil within 
the reserYoir area which eould probably be used in 
eonstrnetion of an im pe1Tio11s fil I. This soil Ula,\' eo 11-

ta in a high pel'centag-e of fines and probably is of 
light cleusit,\·, hut ne\'ertheless shonl<l he usable to 
some degree with or without blernling. !.Joeal hetlroek 
conlcl be quarried for rockfill or riprap or for crush­
ing· to ag·gTeg·ates if nee<k<l. 

.. \s a rPsnlt of ~-ield studies, geolugil' 1·el'on11aissanl'e, 
and preliminar,\· eost estimates, a11 earthfill clam 1 :n 
feet in height from stream bed to spillwa,\· lip, all(l 
with a t·rest elevation of 3,G:')0 feet, was selected to 
illnstratP estimates of eost of Sugar Pine Dam and 
Reservoir. The dam ,rnuhl ha\'e a crest length of 
about 620 feet, a crt0 st witlth of 30 feet, arnl ;3 :1 np­
stream and 2 : 1 clo,\'nstream slopes. The upstn°am fat'.e 

!) 1 

of tlw dam wonhl bP prntf'ct<>d In- a :3-foot blanket of 
riprap. The dam ,yonhl have an ·estimated ,,olnme of 
fill of G5G,OOO enbic .'·ar<ls. 

'l'he unlined Parth ent spillwa5' would he locate<l in 
a 1-iadclle 1.:3 miles upstream from the main darn on 
the left bank. It would haw a eapaeity of -1- ,700 St'e­
oml-f Pet, reqniretl for an assurne<.l maximum dis­
ehaq.r<' of (iOO seeoml-fet•t per sqnar<> mile of drainage 
area, and would diseharge into Pagge Reservoir. 'I'he 
maxi11rnm depth of watl>r abo,'t' the spillmc1.'· lip would 
be 5 frt 0 t, a11cl an a<lclitional -1- frpt of freeboanl would 
be provided. 

Outlet works wouhl t·onsist of a 72-iiwh clia111t0 ter 
steel pipe, plaer<l in a tl'eneh excavated brneath the 
right abutment of the <lam a11cl encased in eonerete. 
The outlet wonhl be controlle<l at thP downstream encl 
h.'· a -1-- h.'· -1--foot hiµ:h-prt'ssm·e slicle g·ate. and mrnkl 
diseharge at an ek•vation of :3,;'515 fret <lirectlv into 
the Rngar Pi1w-l'il'keri11g Bar Conduit. 1\ ~8-ineh 
dianwter hollow jPt valw at the dmn1stream end of 
the outlet pipe ,rnnhl also permit discharge cliref'tl.'· 
into ,\:orth Shirttail l'an,\·011 for downstn)am diver­
sion into the Iowa Hill Canal. 

Sugai· Pine Reservoir wonlcl i un rn lat t' the tlirt mad 
and bridge m·er Shirttail Creek and the campgrouml 
clmn1stream from the hritlge. The reservoir area has 
a light to m<lllerate forest cowr. altlwug:h there are 
few salvageahlt0 trees sinee tht0 area has generally 
either been loggetl out in the past or burned over. 

( 15 ) Rig Rcscn•oir. Big Hesenoir is createtl bv 
the l\lorning Star Dam, whi~h was construet<·d in 187°0 
and is ownetl by the ::\kCJeaehin Plaeer C:okl ::\fining 
Compall,\'. 'l'he <1am is a hytlrmtlil' fill strndure about 
39 f Pet in height from stream betl to spilhnt,\' lip, and 
is loeatecl at a stream he<l elevation of -1- ,0:W feet 011 a 
tributar.'· of I1'orlws Cl'eek, in Seetion 17, Township 
L""i Xorth, Hange 11 East, :\I. D. R. & ~L some 8 miles 
nortlwast of Foresthill. The <.lam has a erest length of 
8:35 fed, a erest "·idth of IR fret, and 2 :1 upstream 
and clownstrearn slo1ws. The n•servoir has a eapacitr 
of ~.200 aere-feet. Thel'e i:-- a l'Ollerete-linetl spillwa;· 
plaeed in the right abutment of the tlam. The outlet 
works ineln<le a :L'j- by 6.0-foot unlined tunnel, and 
hancl-opernte<l lift gates. The outlet tunnel diseharges 
<liret·tl.'· into the stream ehan11el below the clam. 
Hunoff from its own watershed conse1Tecl in Big l{es­
<'l'Voir wonkl lw releasrd to flow clownstream for a 
<listant·e of ahont :3 miles to the proposed Sugar Pine 
n es<'l'Yoir. wlwre the water would lw l'P-regnlated and 
r eleast><l for beneficial use . 

( Hi ) Iowa II ill r1anal. About 3,-1-00 aere-feet of 
the water released seasonallr from ~ugar Pine Reser­
voir would he diYertecl into the natnrnl t·haimel of 
X ort h Shirttail Canyon at a point iunnedia t t' ly clown­
st ream from the dam . The water would be eom·eye<l in 
the ehannel for a <listanee of about O.G mile, whel'e it 
would lw tliwrted into tht• Iowa Hill Canal. 'l'he diwr-
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sion works 011 X orth Bhirttail Cauyon " ·ould be lo­
eated at a stream bed elevation of 3,4-!0 feet. The 
proposed diversion weir would (•onsist of a ('Olll'rete 
gate strueture about 30 feet in width, with flash­
boards . .A diversion box at the right end of the strue­
ture would provide entranee to the conduit. T lw diwr­
sion box would liave a 4- by 5-foot slide gate. 

'l'he Iowa Hill Caual would serve about 1,760 acres 
of irrigable land on the F'oresthill Divide north of 
Shirttail Canyon and below an elevation of about 
3,-!00 feet. 'l'he canal "·ould be about 6.8 miles in 
length, id1oterete-li11ed. and would have a capacit~T of 
about 15 second-feet at its intake. It would be of 
trapezoidal seetion, with 1.5 :1 side slopes, aud at its 
intake ,yould haw a bottom width of 2 feet, depth of 
1.-t- feet, a11d freeboard of 1.0 foot. Its slope would be 
approximately 5 feet per mile, aud its veloeit:v about 
2.6 feet per seeond. Detailed design of works for dis­
tribution of the water was eonsidered to he outside 
the sc·ope of the eurrent investigation. 

(17) Imm Ibll Pumping Plant and Pipe Line . 
.About :3,800 aere-feet of the "·ater released seasonally 

from Sugar Pine Heservoir would be pumped in a 
series of three lifts to serw about 2,000 acres of irri­
gable land on the Foresthill Divide between elevations 
of about 3,-!00 feet and -!,000 fed. The site for the 
diYersion and the first pumping plant, as selected for 
eost estimating purposes, is at a point immediately 
downstream from Sngar Pine Dam. The first pump 
would divert dir('etl~' from the Sugar Pine-Pickering 
Bar Conduit, at an eleYation of 3,515 feet , and would 
lift the "·ater 8:i feet to a sump . .A portion of the 
water "'ould be diwrted from the sump for gravity 
l~onveyanee and distribution to a1ljaeent lower lands. 
Two allditional pumps would lift the remaining water 
to sumps at elevations of 3,800 and -l-. 000 feet, respec­
tively, for diwrsion, eonwyance, and distribution to 
other adjacent lands. Detai led design of works for con­
veyanee and distribution of the water was considered 
to be outside the seope of the (•nrrent investigation. 

(18 ) Pagge-P1'ckcl'i,11g Bar Cm1d11it. ,Yater con­
served in Pagge Resi>noir woulll bP d iseharged into 
the Pagge-Piekering Dar Conduit aud co1weyed to the 
Pi('kering Bar Tunnel. The conduit, with an inlet 

TABLE 68 

GENERAL FEATURES OF FRENCH MEADOWS PROJECT 

French M eadows Dam 
Type- rockfill 
Crest elevation- 5,220 feet 
C'rest length- 1 J iOO feet 
C'rest width- 20 feet 
Height. spillway lip above s tream bed- 200 feet 
Side slopes-1.4 :1 upstream 

1..5 :1 downstream 
Freeboard , above spillway lip- 10 feet 
Elevation of stream bed- 5,010 feet 
Volume of fill- 1,165,000 cubic yards 

French ~Ieadows Reservoir 
Surfaee area at spillway lip- 1,010 acres 
Storage capacity at spillway lip- H,000 a cre-fee t 
Drainage area, Middle Fork of American River- 47.5 squa re miles 
E s timated mean seasonal runoff, ;\Jiddle Fork of American River- 112,000 

acre-feet 
E stima ted mean sPasonal di\'crsion from Duncan Creek- 16,000 acre-fee t 
Estimated safe seasonal yield- 64.000 acre-fc>ct 
Type of spillway-chute behind left abutment , with concrete weir control 

a nd unlined channel 
Spillway discharge capacity 17 ,400 second-feet 
Type of outlet 8 foot dianwter pressure tunnel and 66-inch diameter s teel 

pipe, through right abutment 

Pagge Dam 
T y pe-rockfill 
C'rest elevation- 3 ,6.';0 k et 
Crest length- !l.50 fee t 
Crest ,Yidth- 30 feet 
H eight, spillway lip above s tream bed- 280 feet 
Side slopes-pen·ious 2 :1 

impervious 0.8 : 1 
Freeboa rd , abm·e spillway lip 10 fee t 
Eleva tion of stream bed- 3,3!l3 feet 
Volume of fill- 2 ,791,000 cubic ya rds 
. .\ux ilia ry earthfill da m 

C rest leugth- 770 fee t 
C rest width- 20 fee t 
Side slopes-2 :1 
l\I axim um height - 40 feet 
Volume of fill - 41.000 cubic yards 

Pagge Heservoir 
Surface area a t spi llway lip 600 ac res 
Storage capaci ty a t spillway lip fl9,000 ac re-fee t 
Drainage a rea, Paggc C reek- 5 squa re miles 

Pagge R eservoir-continued 
E stima ted mea n seasonal runoff , Pagi,:e C'reek- 6,200 acre-feet 
E stimated safe seasonal yield from Pagge Creek, plus water imported in 

conduit from French :\l eadows Conduit - 84 ,000 acre-feet 
Type of spillway-concrete weir in open cut 
Spillway discharge capacity-fl,800 second-feet 
Type of outlet 72-inch dia meter steel pipe beneath dam 

Sugar Pine Dam 
Type-earthfill 
Crest elevation- 3,6.'iO feet 
Crest length- 620 feet 
Crest width- 30 feet 
Height , spillway lip a bove s tream bed- 131 feet 
Side slopes-3 :1 upstream 

2:1 downstream 
Freeboard , abo,·e spillway lip 9 feet 
Eleva tion of s tream bed- 3,510 feet 
Volume of fill --636,000 cubic yards 

Sugar Pine Reservoir 
Surface a rea a t spillway lip- 202 acres 
Storage capacity a t spillway lip- 10,000 ac re-feet 
Dra inage a rea, North Shirt-tail Canyon- 7.8 square miles 
Es timated mean seasona l runoff, North Shirtta il Canyon- 13 ,000 acre-feet 
Es tima ted safe seasonal yield- 9,500 acre-feet 
T yl){' of spillway-earth cut 
Spillwa y discharge capacity-4,700 second-feet 
T ype of outlet 6-foot diameter st eel pipe beneath da m 

Existing ;\lorning Sta r Da m a nd Big R ese rvoir 
T y pe-hydra uli c fill 
Crest clcvation----4 ,070 feet 
Crest lcngth- 83.5 feet 
C rest width- 18 fee t 
Height, spillway lip above s tream bed-39 fee t 
Side slopes-2 :1 
Elevation of s tream bed 4,026 fee t 
S torage capacity at spillway lip- 2 ,200 acre-feet 
Drainage a rea above reservoir- 1.5 square miles 
l~stima ted mean seasona l rnnoff above reservoir- 2,500 acre-feet 
E stimated safe seasona l y ield- 1,500 acre-feet 
T y pe of spillway-concrete-lined 
T y pe of ou tl et -3.5- by fi.0-foot unlined tunnel wit h ha nd-opera ted lift gates 
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TABLE 68-Continued 

GENERAL FEATURES OF FRENCH MEADOWS PROJECT 
Conduits 

Length, 
Name Type in 

miles 

-1-
Duncan Creek Conduit_ shotcrete-lined canal_ 2.4 

tunnel_ ____ 0.4 

French l\Ieadows-Deep Canyon 
Conduit_ ___________ _ tunnel_ _____ 5.6 

steel siphon ____ 0.42 

Deep Canyon Conduit_ steel pipe Ii ne ___________ 0.17 
tunnel_ ___ _ ------- --- 0. 7 

Lost Canyon Tunnel ____ _____ tunneL _________________ 1.3 

Secret Canyon Tunnel_ __ tunnel_ _____ --- ------ 2.8 

El Dorado Creek Tunnel_ ___ tunnel ______ ________ I. 8 

Bullion Creek Conduit_ __ __ shotcrete-lined canal_ _ 0.9 
concrete flume _______ 0. 7 
tunneL _______________ 2.6 

Pagge Reservoir Tunnel _______ tunnel_ ____ 0.8 

Pagge-Pickering Bar Conduit _ steel pipe line _____ 0.83 

Sugar Pine-Pickering Bar Con-
duit_ ________ steel pipe line __ ___ 0.34 

Pickering Bar Tunnel_ ________ tunnel ____ __ _______________ I. 7 

Length, I Copf;'" I Side 
Name Type in second-

1 
slopes 

miles I feet 

-----

Foresthill Canal_ ___ trapezoidal shotcrete-
lined section 7 . 6 75 1 : 1 

Sugar Pine Canal_ __ trapezoidal shcterete-
lined section ______ 0. 7 500 1: 1 

Iowa Hill Canal ____ trapezoidal shotcre te-
lined sec tion ----- 6.8 

i 

1.5 1 .5: 1 

Sugar Pine Pumping Plant and Pipe Line 
Pumps 

First stage-double suction, centrifugal type, 16 second-foot capacity 
Second stage-double suction, centrifugal type, 10 second-foot capacity 
fhird stage-double suction, centrifugal type, 3 second-foot capacity 

Intake elevation, first stage-3,,515 feet 
Discharge elevation, third s tage-4,000 feet 
Pumping lifts 

First stage-85 feet 
Second stage-200 feet 
Third stage-200 feet 

Power Houses 

Diamet er, in feet 

Capacity, ------ Inlet Outlet 
in second- Percentage elevation, elevation, 

feet Concrete- lined in feet in fee t 
lined and llnlined 
supported 

------- ----

100 5,100 
100 8. 3 0 I 5,210 

200 7 . 0 8.3 20 5, 035 
200 7 .0 4,910 

400 7 .0 4,010 
400 7 .5 9.0 20 3,983 

400 7 .5 9.0 10 3,970 3,955 

450 7 .9 9.4 10 3,945 3,900 

500 8.5 10.0 10 3,880 3,832 

500 100 3,8 18 
500 3,790 
500 8 .,5 10.0 10 3,790 3,660 

500 8.5 10.0 10 3,657 3,640 

300 6.0 3,400 3,390 

300 6.0 3,515 3,390 

300 7 .0 100 3,390 3,366 

Bot.tom Free-
Slope, Velocity, Inlet Outlet 

Depth, in in eleva- eleva-width, I in feet board, feet per feet per tion, tion, 
in feet I in feet mile second in feet in feet 

I 

----- ----- ----- ------·---

3.0 I 2.4 1.0 13.2 6 . 0 

7.0 6,.4 1.0 3. 7 6.0 

2.0 1.4 1.0 5.0 1. fi 

Sugar Pine Pumping Plant and Pipe Line-Continued 
l\Iotors 

First s tage- 300 horsepower 
Second stage-300 horsepower 
Third s tage- 12,5 horsPpower 

Estimated gross seasonal diversion- 4,800 acre-feet 

3,660 

3,660 3,657 

3,440 

Discharge lines 12-inch diameter for first and second stages, 6-inch 
diameter for third stage, welded s teel, placed in trench 

Name Inlet elevation of 
penstock, in feet 

Tailrace elevation, 
in feet 

Average static 
head, in feet 

Ins talled power 
capacity, in kilo­

watts 

Dependable power 
capacity, in kilo­

watts 

Deep Canyon Power House __ _ 
Pickering Bar Power House __ 

4,910 
3,366 

4,020 
1,486 

1,150 
2, 100 

15,000 
37,000 

11 ,300 
28,600 
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elevation of 3,400 fret, woulcl eousist of a sk<'l pipe. 
6 feet in diameter, 0.83 mile in length, and with a 
capm·ity of 300 SC'l'Olld-feet. It would <liseharge at an 
elevation of 3,:390 feet into the Piekering Dar Tunnel. 

(19) Sugar Pine-Pickering Bar Co11cl11it. \Yater 
would be released from Sugar Pine Reservoir directlv 
into the Nugar Pine-Pickering Bar Conduit. \\Tith a~ 
inlet eleYation of 3,515 feet, the concluit woulcl eou­
sist of a steel pipe, 0.34 mile in lellgth, G feet in <lia­
mekr, and with a capaeity of :300 sel'ornl-feet. It 
\Yonkl cfo,l'harge at an elerntion of 3,:390 feet clirel'tlv 
into the Pi<'ltering Bar Tunnel. · · 

(20) Picl.cring Bnr T111111cl. \Yater released from 
Pagge and 8ug·ar Pine Reservoirs for cliseharge 
through the Piekering Dar Power House would be 
eouwyetl in the Piekering Bar 'l'unnel to the penstock 
of the po,wr house. The eonduit, \Yith an inlet eleva­
tion of 3,390 feet, would be a pressure tumwl about 
J .7 miles in length. It wouhl be conerete-li1wd through­
out, and ,rnnld have a diameter of 7 .0 feet. 'l'he tun­
nel woulcl haw a eapacit~· of about 300 seeond-feet, 
all(l would discharge at an elevation of 3,:3G6 feet 
directly iuto the penstock of the Pickering Bar Power 
Honse. 

(21 ) Pickering Bar Pol{'C/' I1011sc. 'l'he steel pen­
stm·k of the Pickering Bar Po,Yer House woulcl have 
a steel snrge tower at its inlet. The penstoek, with an 
inlet elerntion of 3,366 feet , would have a 6.:3- to 
5.0-foot rnriable diameter, a eapac•it)· of 300 second­
feet. ancl would be 4,800 feet in lPngth. The power 
house ,rnuld be located 011 the left bank of the North 
Pork of the Ameriean River at an elPvation of 1,486 
feet. in Nedion 15. Township 15 Xorth, Range 10 
East, ~I. D. B. & l\I. The plant "·oul<l operate under au 
awrage statie head of about 2,100 feet, arnl woulcl 
haw an installed power capacity of 28,GOO kilowatts. 

Pertinent data with respeet to the various features 
of the F'reneh l\Ieadows ProjPct, as designed for eost 
estimating purposes, are presented in Table 68. 

The capital cost of the .B'rench l\Ieatlows Projeet, at 
a 3 per cent interest basis and based on prices pre­
vailing iu 1\pril, 1953, was estimated to be about 
$48,718,000, and corresponding annual costs were esti­
matecl to be about $2,432,000. If an annual value of 
$22.00 per kilowatt of depeuclable power capacit~' is 
assignecl to the Deep Canyon and Pickering Bar 
hyclroeledrie ge1wrating plants, arnl a rnlue of 2.8 
mills per kilowatt-hour is assigned to the estimatecl 
230,000,000 kilowatt-hours of average r1wrgy output 
per S<'ason that would be procluced by these plants. 
the s<:>asoual power revenue would amount to about 
$1,628,000, thus reducing the estimatecl average unit 
eost of the 119,000 acre-feet of safe seasonal yield to 
about $6.80 arnl $10.00 per acre-foot for interest rates 
of 3 and 4 per cent, respeetivel~'. The estimatecl unit 
costs of the 119,000 acre-fret pc"r season of safe yield 
of the proj ect, exelmliug consideration of possible 

rewnues from power ancl costs of po,yer facilities , 
were about $14.00 aucl $16.40 per acre-foot for in­
terest rates of 3 ancl 4 per cent, respectiYelY. 

Bstimatecl eapital and annual eosts of ti1 e French 
::.\Ieadows Projeet on a 3 per cent interest basis are 
summarized in the following- tabulation. Detailecl cost 
estimat<:>s are pres<:>nte<l in Appendix N. 

Rstimatnl ( 'ost.~ 
Cavital 

I~nncan CrPek DivPrsion and Conduit $GG3,000 
1• rench :.\Ieaclows Dam and Resenoir G SG3 000 
l<'rf'l1ch :.\IPadows-Dt•ep Canyon ' ' 

Cornlnit --- - -------------------- 5,flHl,000 
Deep Can:von Power House ______ 3,fllfl,000 
Depp < ~any on Di\·prsion and Conduit fl27,000 
Lost Canyon DivPrsion and TumwL _ 1,!24,000 
~ecret Canyon Dhersion and TunnPl 2,!144,000 
1•~1 I>orndo Cret•k Div1•ndon 

and 'l'nnnPl ________ _ _ 2,1G1,000 
Bullion ( ~reek Diversion am! 
Foresthill Canal _________ _ 
~ugar Pine Canal _______ _ 
Pagge HPf;Pl"\'Oir TunnPl ___ _ 

Conduit 3,3:i2,000 
273.000 
HR.000 
8fl:i,OOO 

Pagge Dam and He,:e1Toir_ _ _ 
~ugar PinP Dam awl HPsPnoir __ 
Iowa Hill Canal_ ___ _ 
Iowa Hill Pumping Plant 

and Pipe LinP _ ___________ _ 
Pagge-Pickering Bar ( ' onduit 
~ngar Pine-Pickering Bar Cornluit 
Pick(•ring Bar 'funnPI __ _ 
I'kkering Bar PowPr Homw __ _ 

_ 7Ji22,000 
1,Gil.000 

231,000 

3fl.OOO 
440,000 
1 !lfl,000 

2,014,000 
7,72G.OOO 

ln ~1 ua l 

$'.W,000 
303,000 

240,000 
252,000 

40,000 
62,000 

128,000 

fl4,000 
1::i:.!,000 

14,000 
S,000 

38,000 
:13:i,000 

(]7 ,000 
12,000 

20,000 
24.000 
11,000 
8(i,OOO 

:ili,000 

TOT.AL~ ______ _ $4R.71fl,OOO $2.432.000 

Foresthill Divide Project. This projert is pre­
sentecl as an alternative to the Freneh ::.\Ieadows Proj­
ect. The project is suseeptihle to stage<l cleyelopment, 
ancl \\'hen eompletell through the final stages would 
conserve the runoff of Sec·ret Canyon, Bhtek Canyon, 
El Dora<lo Creek, ancl Bullion Crr<:>k in reserYoirs on 
F'orbes Creek. on Xorth Shirttail Can~·on, aml in an 
enlarge<l Big Reseryoir 011 a trihntar)· to F'orbes 
Creek. The projeet woulcl also iuelll(le <·onstruetion 
of faeilitics for t·onw)·aneP and distrib11tion of the 
water eonservecl in the three reserYoirs to serye irri­
gable' lands on the F'orrsthill DiYi<lP. Pri1wipal fea­
tures of the proje<'ts are cleli1watecl on Plates 21 and 
22, entitlecl "Forest hill Divide Projeet," and "For­
esthill DiYicle Projeet , Dams.'' 

Frnler the project. waters of Seer<:>t Canyon, BlaC'k 
Can~'on, El Doraclo Creek, ancl Bullion Creek would 
be diverted and l'Onve)•ed in a g·eneral westerly diree­
tion, in au unlinetl canal about :19 miles in length, to 
the proposell F'orbes Reserniir, into \Yhil'l1 a portion 
of the eonserved water would be disehargecl. The re­
maining water wonlcl be c·onveyecl for an additional 
distant·e of about 1 mile, ancl clisehargecl into a pro­
pose<l enlarged Big RrserYoir 011 a tributary to Forbes 
Creek. \Yater clisehargecl from the co11dnit into Big 
Reservoir i11 exl'ess of the eapaeity of this n'sPnoir 
would he spilled arnl c·unsern•cl <lownst ream in the 
1n·opos<'cl Sngar Pine Resenoir on Xorth Shirttail 
Cany011. \YatPr eonserYe<l in F'orbes ReserYoir and in 
Nugar Pine Resenoir wcn1kl be releasNl to li1wd 
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ea nals to sene irrigable lauds 011 the F oresthill Divide 
south of Shirttail Canyon. \\'hil e the water ronsrrved 
in Big Resenoir would be relrased to a lined eana l to 
sene sneh lands on the F'oresthill Divide in the vi­
ei nity of lo\\'a Hill and generally west of N01·th Nhirt ­
ta il Ca n.,·011. The project \\'ou ld provi(le snffieien t 
,rnt er to mrrt the ultimat e r r qniremcnts of the Forest­
hill Di vidr. 1<1

11 rt hermore, it eonlel br c·onst met r el i 11 a 
s1wc·ession of stages tn proviele water as thr rrqnire­
men ts elevelop. The order i 11 wh ieh tlw various f rR­
tnn-'s would be ronstnwteel wonl(l tlcpend upon the 
g-nrn·th of wat er requirrmrllts in VRrions portions of 
tlw area and upon the ~·irhl of the eonstructed works. 
It is e•onsidrrrd probable. however , that thr following 
genrral patt ern of drvelopment wonld 1n·r,,·a il. 

4\ s all ill itial feature. to se1·w in igablr lands south 
of Shirttail Cm1yon. the Forbrs Dam all(} Rrsenoir 
toget lwr with the rana l from Bnll iou Crerk wou ld be 
<·onstrul'ted. , V Ht er consrrvrd in the r rsrn·oir " ·o ttlel 
be relrased and ronw~·Nl to a point about :'i miles 
northeast of Forrsthill , from whie·h point thr watrr 
"·oukl br clistribnted to lowrr lands b.v me' ans of R 

rana l and diteh system. ~\ s an initial featnrr. to sr rve 
remai ning irrigable lands 011 thr Forrsthill DiYicle>, 
"·h ieh l ie• gt> 11 era lly west of Xorth Shirttail Cm1yon . 
thr rxisting Dig Resenoir would he Pnlarged , anel 
aelditiona l " ·ater would h<' ohtRi1wcl b~· extruding the 
eliYersio n <'anal dise·harging· into Forbes Resr 1Toil'. 
The wate•r thus co11sP1Tecl wou ld be r<'lraseel to a <'a nal 
and (·onve.wd to a point abo11t ..J- miles northeRst of 
Imm Hill, from whi('h poi11t the watrr wo nlel lw dis­
tribntrd to lower lands b.v means of a ca nal and d iteh 
system. 

.\ s a sel'ond step. to proYidl• adllitiona l wat er to th e 
two rrsrrYoirs, the ranal from Bu 11 ion Creek won ld 
be exteneled up to El Doraelo Crerk. to Blaek Ca 11~·011. 
and then to Seeret Canyon, in stages as the reqnire­
mrnts <leYelop. At this point in thr projrct dewlop­
ment. the estimated yiehl of the enlarged I3ig Heser­
rnir would be suffi('ient to meet the p1·ohable ultimate 
1·eqnirement of its servire area. -whil e the yield of 
I<'orbes ReserYoir wou ld br snffie·it>nt to mret onl~· 
about 40 pe1· eent of the nltimatr rrqnirrme11 t of it s 
serYi<'r ar<'R. IIoweYer, c·e>nstruetion of a e•a nal ahont 
:! mil<'s in length wonld 1wn 11it transfr r of water clis­
C'hargPel from Dig He-'srnoi r to sn pplern<'nt the' yir lel 
of Forlw-, Rrsrt'Yoi r. This fratnre is not furth er de­
S<·ribell breause it "·emlcl serYr only as a te' 111porary 
m<•asnre, pending eomplrtion of th e final proj rd 
n11ib. 

~\s a final st ep. Sngar Pi11e Dam anel HPsrrvoi r 
"·ouhl br con:strnrted and would eonserve tributa1·y 
1·unoff togrther with watrr spilled from Big Rrser­
rni1·. Tlw "·at el' thus conse1Ted wonhl be released to 
and <'onwyecl in a eanal whieh would extend in a 
g·<'tlE'ral southerly dirretion for a clistanee of about 17 
milrs to a point about 1 mile northeast of Forest-

!);-; 

hill , from whie·h point it would be ;wailahle in a ranal 
and clitd, systrm to sene lower lands. 

If it should bC'eome nrcessa ry to provide water 
abow tlrnt furnished by the deseribed project, a pro­
gram of atlclitional ca nal lining could be undertaken . 
In this resped. allowanee was madc in the yield 
stndirs for percolation losses from t hr u11lined eana ls. 
Co11rrete, shotcrctr, or cla~· lining would reduee the 
prreolation losses and i1wreasc the usahl<· y ield of th<' 
projed. Additional water ronld also he obtainrd b~, 
extending the C'ana l above Secrrt RavinP. or hy eo11 -
strueting a em1al from II11mhng Creek to Big Reser­
voir. 

In Chapter 1 r L it WRS es t irnatrcl that the prohahle 
nltiurn te reqn i 1' <-' lllPllt for supplement al wa tl'r in t hr 
Americ·an River l1nit will lw Rbout :!7,000 aere-fr<'t 
per season. 'l'lw <·stimate(l portion of this require111p11t 
for lands 011 the-' Ji'orrsthill Divide is abont 18,500 
acrr-feet 1wr srason. ln drsig:n of the Foresthill DividP 
P1·ojed it was <·onsielrrecl dPsi rahlr that thr projPct 
with a ll featurrs eonstrurted shonld mrr t this requirr­
ment. 

As a first st <' P in dt-'termination of th P sizt> of units 
of the li'orest hill Dividr Projcd, Pstinrntes were macle' 
of y iPlcl of the works for varions r <>sPrvoir storage' 
eapari ti es. To aee_·ornplish this, esti111ates were made 
of rn ra 11 srasonal runoff of watrrshrcls above the vari­
ous dam sites mid <liversion points. \\yhcre ronside>r<•el 
feasi bl<:' , portions of the clrninage' area tributary to 
main, divrrsion ranals werP also in<"lndeel as e·011-
trihnting runoff to the projel't. These t>s timatrs are 
shown in Table 69. 

Based on estimates of runoff dnring the rritieal dry 
perio<l which oeeurred in tlw Saermnrnto Yallry from 
1920-21 through Hl3--1-35, month!~· yi<-'ld studies " ·rt·r 

TABLE 69 

ESTIMATED MEAN SEASONAL RUNOFF AT DAM SITES 
AND DIVERSION POINTS, AND TRI BUT ARY TO CANALS 
OF FORESTHILL DIVIDE PROJECT 

Stream 

Forbes Creek ______ _ _ 
Tributary to Forbes Creek _ -
North Shirttail Canyon ____ _ 

Secret Canyon _ 
Black Canyon ___ ____ _ 
E l Dorado Creek ____ _ __ _ 
Bullion Creek_ __ 

Secret Canyon and El 

Location 

at Forh<>s dam site _ 
a t Big Reser\'oir Da m _ 
at Sugar Pine da111 site _ 

a t di,·ersion point __ _ _ 
at diver~ion point _____ _ 
at di,·ersion point _ 
at diversion point 

Dorado Creek _ _ _ _ _ _ above Bl ack Canyon Canal 
El Dorado a ncl Bullion 

Creeks ____ _ 

\' olcano Creek __ 
Brimstone Creek 

abo\'e El Dorado Creek 
CanaL __ - - - - - - - _ - - - -

above Bullion Creek Cana l 
above Bulli on Creek Canal_ 

i\l ean 
~ea- Drain-

sonal a~e 
ru noff , area. lu 

in s(luf!re 
ac re- mil rs 
feet 

3, 700 2.2 
2,500 1.5 

13,200 i .8 

10,200 .~. o 
4,300 2. I 
,\300 3. I 
1,700 J. 0 

10.200 5. 1 

4, 100 2. 4 
1,000 o.r. 
3,400 2.0 
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Young Apple Trees on Foresthill Divide 

Big Reservoir 
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made uf thr yarious n•senoin; uf the F'or<>sthill DiYide 
ProjPd to ai d in detP rmining: the proper sizes. 
:\Ionthl.'· water (kmands WPre assnmell to he propor­
tional to tlw <>stimat Pd monthl.'· llistrihutiou of de­
mand of the :'\en1da 1 rrig:atio11 District, as presentPd 
in '!'able --1-7. It was fort her assumed that losses from 
the Parthen llin•rsion l'anals would be of the order of 
1 per et•nt of the gross (liYPrsion per mile of ea nal. 
.\ summa r.'· of the r P:mlts of the .''iPld stndirs of the 
sel rdPd sizPs of r esen-oirs is prrsrnt r <l in Tahl r 70. 

TABLE 70 

ESTIMATED SEASONAL IRRIGATION YIELD OF RESER­
VOIRS OF FORESTHILLL DIVIDE PROJECT, BASED ON 
CRITICAL DRY PERIOD FROM 1920-21 THROUGH 1934-35 

( In acre-feet) 

Feature 

~-

!Forbes Re~en·oir. . _ _ _ _ _ _ _ _ _ _ _ . 
!Forbes Reservoir with Bullion Creek di\·ersion . __ 
Forbes Reservoir with Bullion a nd E l Dorado Creek 

and Black and f;pcret Canyon diversions less 
diYersion to Big RrserYoir_ ______________ . _ _ ___ _ 

Big Resen-oir (existi ng) ________________________ . 
Enlarged Bii.: Re,en·oir _ 
Enlarged Big Reservoir with Bull ion Creek dinrsion 

Sugar Pine Resen ·oi r __ _____ __ _____ ___ . ___ . ______ . 

R esen·oir Irri-
storage i,;a tion 
~apacit.y yield 

-----

5,300 2,300 
5,300 5,100 

.'\.300 I 7,100 

2200 I 
1,500 

6 500 1,800 
6,500 7,200 

11.000 I 10,-100 

I t ,n1s stat (•d in l'haptl•r I l l that srasonal iniga­
tion dPfiL"i r 1wies i11 t lH' amount of 3:5 per cent ma.'' 
oe<·asiona 11.,- J, p Prnlur ed. 1 n the ease of the initial 
units of thr Foresthill DiYille Projef't, Forbes and 
enlarg·ed Big: H<•se1·yoi l's, maximum seaso 11al defi ­
cieneies of '27 per cent are inclieated. Yield studies of 
Sugar Pine Hese1Tio1·. t he fina l unit of the p roject . 
i11llieate that the maximum srasonal ii-rigation defi­
(•i ene.'· " ·on lcl he a hon t --1 1 per <·ent. Th is ,You le 1 lw of 
serious <·onsequenee 011ly if the ultimate water r e­
~uirement "·ere actua lly reali ze<l . E,·en in t h is eYent. 
~t is probable that t h <> p r e(lominant on·ha rd erops 
l\\'OUl(l encl n r e the <leficieney brtt er than most oth er 
crops. 

After l'o nsiclera tio 11 of the r esn l ts of the yie Ill 
:tmliPs, tog·ether with topograph.'· of the clam sitC's and 
eost analp;es hereinafter disenssecl, r eservoirs " ·ith 
the ahow indicated rapa<·ities wer e ehosen for pnr­
posc>s of <·Ost estimates to be pn•sente<l in this bulletin. 
A snmnrnn· of the yield strnli es for these sizes of 
resern>irs is ineluclPcl in Appendix M. 

It " ·as assumc>d that the canals from the reservoirs 
,nmld he shokrete-linell, that " ·ithin tlw service areas 
return flmY from tlw applil·ation of irrigation water 
wonlcl he r e<·owre(l in quantities sufficient to balance 
thP (·om·eya11<·e loss<'s, Hn(l that an aYerage irriga t ion 
Pffi<·ienl'y of 7G pC'r eent would preYail. From this, it 
was rst imat ed that 2."i per ee11t of the irrigation rielcl 
of :2-1-,700 a(·re-feet per s(•ason, or 6,200 ac·re-feet, would 

1- 8162 , 

be irrel'owntbly lost. The rrnrnini11g 18,.JOO aere-feet 
p <>r season ,rnuld b<> a,·ai lable to nwet the probable 
ultimate r<'qnirements of some 13,100 n et irrigable 
al'l"es on the F'oresthill DiYide. Thl'Se la11(ls are pres­
entl.,· nnirrigatecl an<l liP "·ithin the sen·i<·e area showu 
on Pla t<' :2 1. 

Based on the monthl.'· llistribution of demands for 
water in t he ~eYa<la Tnig·at ion Distrid, as shown iu 
Table --1-7, monthly llemands on the three reservoirs of 
the l<'oresthill DiYi(le Projed are giw 11 in Table 71 . 

TA BLE 71 

ESTIMATED MONTHLY DISTRIBUTION OF DEMANDS FOR 
WATER FROM RESERVOIRS OF FORESTHILL DIVIDE 
PROJECT 

i\Ionth 

October _ _ _ _ _ ___ _ 
N oYember _________ _ 
December_.______ _ 
January _____ _ 
February . _________ _ 
l\ l arch . __________ _ 
April_ _____________ _ 
l\ l ay ______________ _ 
June ____________ _ 
J ul.v ______________ _ 
August __________ _ 
September ________ _ 

TOTALS ______ _ 

( In a cre-feet) 

Forbe~ 
Reser\'oir 

300 
200 
JOO 
100 
100 
JOO 
200 
900 

1.100 
1,400 
1,300 
1.100 

7,100 

Big 
Hesen ·oir 

.~oo 
200 
100 
100 
100 
100 
200 
900 

1,100 
1,-100 
1,-100 
1.100 

7.200 

Sugar Pme 
Reservoir 

700 
200 
200 
200 
100 
100 
300 

1,200 
1,700 
2, 100 
2,000 
1,600 

10,-100 

The varions features of the l<~or<>sthill DiYicle Proj­
eet as d esigned for eost estimating purposes are cle­
seribed in some deta il in the following· seC'tions: 

(1 ) Serret ranyon Dil•c rsio n awl ('anal. The 
proposed diversiou works on 8el'ret Canyon won Id be 
locate(l in Section 11, Township 15 North, Hange 12 
East. 1\1. D . D. & l\L at a stream 1ml elevation of 
-1-,--1 :30 feet. 'rhe diversion works \\'onld eonsist of a 
l'Onl'rete graYit.'' overponr weir a11d apl'on, 15 feet in 
height aboYe stream bed and some 50 fPet i11 length. 
An opening at the rig-ht entl of the ,Yeir "·onld pro­
vide l'ntrant'e to a sille channel leading downstream 
about 25 feet to the headworks of the Secret C'a n,\·011 
Ca nal. '}'he side ehannel wonl(l have a concrete g rav­
ity parapet wall of the overponr typ<>, and a 3- by 3-foot 
sl uiee gate won 1<1 be provided for san(l dearance. The 
headwo1·ks wmild C'Onsist of a e011er<>t<> h ra<lwall aeross 
the en<l of the side ehan nel , eqnipp<>d with a 3- by 
3-foot slide gate and trash raek. 

The proposed Srcret Canyon Canal, with a eapaC'it:,· 
of 75 sPeond-feet. wonlcl be abont 0.5 mile in length, 
n111i11e(l. arnl of trapezoi<lal seetion with 1 : 1 side 
slopes. It wonhl haw a bottom wi(lth of :3 .0 fee t , 
c.lepth of 3.8 fret, aud freeboarc l of 1.0 foot. Its slope 
would be approximatelr 8.0 fec't per mile, and its 
velocit.'' abont 3 feet per se<·m1d. The eana l would 
discharge at an elevation of --1 ,--1-~."5 feet into Blaek 
( 

1a11.'·011. 
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(2) [:lack r'<111.11011 J>i1•1 ·1·sio11 all(/ ('a11ol. '!'he pro­
pos<•d din•1·sion mirks 011 Blaek Canyon wonl<l he 
lo<'at<·cl in ~edio11 10, To\\'w,hi.p 15 Xorth, Range 1 ~ 
East, :;u. D. H. & .JI., at a stream bPd rlen1ti.011 of 
-1-,-1-1;; ft>et. The clin'rsion works would c·onsist of a 
l·o11erete g'l'}1"it.,· on'rponr weir and apron, 10 feet in 
height aboyp st1·ec1111 b<·d an<l some ;i(l frpt i.n length. 
Remaining· featnres wonld hr similar to thm;e de­
serilwd for Se<·t·et Canyon. 

The proposrcl Blnl'k Ca11~·on Canal, with a (•apaeity 
of 12;3 st>eornl-feet, wonkl lw about 17.0 milrs i.n 
length, nulined, and of trapezoidal sedi.011 with l: 1 
sicle slopPs. It would haw a bottom width of 5.0 frrt, 
clepth of -1-.!'i fret, awl frerboanl of 1.0 foot. Its slopr 
\\'Onl<l be approximately o.S f t'et 1w1· mile, a11d its 
Yekwit~· ahont :1 feet 1w1· se<'oml. The canal would 
<·onve,v the combined diverted flo\\'s of Secret and 
Blad( Canyorn;, would intel'eept the runoff from abont 
5.1 square mi.ks of tlrainage area tl'ihntary to Se<·rrt 
Can:von and El Dora,lo Crerk above tlw <.'anal. and 
wonkl diseharge at an elevation of -1-,:300 feet into 
El Doratlo Creek. 

(:3) El ])orado ('reek I>i1•crsion a11rl r:anal. The 
proposell diversion wod(s on El Dorado CrePk would 
bP locate<l in Sedio11 17, Township 15 N'orth, Range 
12 East, l\I. D. B. & i\L, at a stream bed elenttion of 
-1-,WO feet. The (fo·ersio11 works would be similar to 
those cles('ribe,1 for Secret Canyon. 

The JH'Oposl'<l El Doraclo l'n•Pk Canal, \\'ith a l'a­
pa<'ity of 12,'i s<' <'OtHl-fPet, wonld be about 8.6 miles in 
length. unlinetL arnl of traprzoi<lal sedion with l : 1 
sillt> slopPs. It would havP a bottom width of ;-;.o fel't, 
clepth of -1-.:i frrt, arnl freeboanl of 1.0 foot. Its slopr 
would he app1·oxi.mately G .• 'i feet })Pl' mile, aucl its 
velol'.ity about :l feet per seeond. The canal would 
c·onwy the combined diYertecl flows of Secret Can)'On, 
Black Canyo11, and El Dorado Creek, would intercept 
the runoff from about 2.-1- sqtrnre mil<>s of drainage 
arra tributary to El Dorado and Bullion Creeks abovP 
the canal. and \\·ould disl'harge at au eleYation of 
-1-,2:10 fpet into H11llio11 Crerk. 

( -1- ) B11llio11 ('re ek Di1 ·crsio11 a11d r1aual. 'l'he pro­
posed diversion ,rnrks on Bullion Creek would bP 
lo<.'ated in Sedion 2:\ 'l'o\\'nship 15 ~orth. RangP 11 
East, :'IL D. H. & l\I., at a str<•arn be<l deYation of 
-1-,220 fed. The Jiwrsion \\'orks ,rnnlcl eonsist of a 
1·oncrPt<~ gnwity overpour weir arnl apron, 10 feet i.n 
heio·ht above strc>am heel and some 2:3 fc>et in leugth. 
Re1~ia ini.ng fratnres wonlc1 be simila1· to those <1<>­
s<·ribed for Se<·ret Canyon. 

'l'hP proposed Bnllion Creek Canal, with a (·apa<·itr 
of 150 seeoll(l-fePt. wonhl be about 1-1- .0 milt's i11 
lPngt h , nnlinecl, and of trapezo illal sedion witlt 1 : 1 
sick slopes. }'or the first 13.0 mi.lrs it would have a 
bottom ,Yidth of 5.0 feet, drpth of 5.0 fret, an<l frP<>­
board of 1.0 foot. [ts slope would be> appl'oximately 
i"i.i'i fret 1wr mile, aud its velol'ity ahont 1 fPet per 

seeo1Hl. The canal ,Yould <·011nc>~· the eombi11t-•d <lin·rted 
fiows of Seeret Canyon, Dlaek Canyon, El Dorado 
Cr<'Pk, and Bnllio11 C1·ePk, an,1 mml<l also intereept 
tlw runoff from about 2.G square milPs of drainage 
area trihntcir~· to Yoleano and Brimstcmr C'rePks aho,·e 
the (•,rnal. ~\ portion of the tlow wonl(l lw diseharg<:>d 
at an elevation of -1-,1-1-2 feet i11to the> 1n·oposPll F'ol'bes 
BesP noi 1·. Beyo11d th is point t hP l'anal woukl l'OJI tinne 
in a 11ortherl.,· direction for a distaneP of ahout 1.0 
mile, and mnt!,1 diseharg<' at an ele,·at ion of -1-.1 :n 
f Pet into Hig HP:-.P1Toir. 

(;J) Porlics Da111 a11d Rcscn·oir, 1111d Porbcs HesCl'­
i•oi1· r'a11al. 'rhr 1n·oposP<1 Forhes Dam wonkl be 
loeat ed in Sedion 20, 'I'ownsldp lG l'\orth, Hangr 11 
East, :'II. D. n. & )L, at a site on Forbe:-. ('rPPk .... ome 
8 rnil<>s northeast of F'oresthill . Tlw strearn bccl 
elerntion at this l<wation is :\875 feet. A topographic 
map of the Forbes clam m1,l reservoir sitPs. at a seale 
of 1 ineh equals 500 feet. with eontour intt'rrnl of JO 
feet. was prepal'c>d in 1!)58 by the Division of Water 
HPsour<·es b~' photogra111met1·ie nwthocls. Storage ca­
pa<'itirs of F'orbes Reservoir at various stages of water 
surf.we elevation are giYen i.n Table 72. 

TABL E 72 

AREAS AND CAPACITIES OF FORBES RESERVOIR 

,Yater surface 
Depth of water elevation, \\'ater surface Storage 

at dam, U.S.G.S. area, ,·a pacity, 
m feet datum, in acres in acre-feC't 

in feet 
- --- - - ------

o_. 3,875 0 0 
45 3,920 10 100 
55 _ --- 3,930 20 300 
65 --- 3,9-10 30 ;j00 
85 - -- - - a,960 62 1,400 

105 ·-- 3,980 97 :3,000 
125 _ .. 4,000 138 .,,300 
135 _ -- 4,010 159 6.800 

----

Based upon preliminary g<>ological reconnaissance, 
the J;~orbes clam site is eonsidere<l suitablr. for either 
an earthfill or an earthfill and rockfill dam up to a ' 
maximum h Pight of ahont 170 fret. The fonrnlation 
bi>clrock tonsistf; of metamo1·phi<· ro<.'k for th<> most 
part. This is a qnartzitie and s<.'hi.stose sall(lston<>, con­
taining many quartz veins whieh O<"l'lll' rspel'ially 
along the old bedding planes. The rock is harcl and 
resistant where mnrnathered, as in the ehannel see-· 
tion, and probably is not seriously affeeted by joints 
or shears at (lepth. Vok·anie roeks, inelncling some 
tnff and mneh fragmental obsidian, occur at an unde­
termined height on the right abutment at the site. 
However, these l'ocks are probably lo!'atecl high 
enough on the abnt111ent so as not to affed the foasi· 
bility of eonstrneting a dam at this site. Other ,·ol· : 
eanics oceur thl'onghout mneh of the propoi;;ecl re:ser· 
voi.r area. Stripping from nnder the impervious see· 
tion of a clam here, normal to the snrfaee, shoul,1 not 
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'Xf'eell an av0rage of fi fret from the almt11wnts and 
3 feet from the narro"· ehannel seetion . Only the 
oose owrburden. aYeraging J feet in depth. wonld 
iaYe to be remoYed to prepare the abutment founda­
ions for the pervious sections of a zoned dam. 

The spillway eoul<l be lol'ate<l in either of two sacllllc 
ll'eas upstream from tlw left abutment . or around the 
Pft end of the main <lam. It " -ould seern allvisable to 
1Yoid the right end of the (lam for a spilhrny loeation 
mtil more is lmmn1 coneerning the nature and exte11t 
>f the vokanic roeks mentioned previously "·hich out­
·rop in that area. Earth suitable for use in an im­
)en-ious fill seetion coul<l he ohtainell from the top 
>f the narrow ridge lying between Forhes l'reek and 
1ig: Resel'Yoir to the northeast. Depth of soil at au~­
me point on this rillge would not be gn'at, hut Pve n 
·onsi<leri11g this, the awrnge haul for imp0rvions fill 
tt this sitl' should 11ot exeeed 1 mile downhill. ThP 
Ol·al lwdrof'k wonkl serve as a sonree for pervious fill 
naterial, or for rockfill or riprap, as the oeeasion 
!emanlted. 

As a result of ~·ield stl)(lil'S, geologie rel'onnaissanl'e , 
tll(l preliminary cost estimates, an earthfill clam 12~ 
'eet in height from stream hell to spilhrn~- lip. and 
,·ith a erest elPYati011 of -1- ,010 feet, was seleded to 
llustrat0 estimates of <·ost of the Forbes Dam and 
1eserYoir. The dam wonlll haYe a c·rest length of 
tbout I.IGO feet. a crest wi<lth of :10 feet, an<l 2.25: 1 
1pstream and downstream slopes. The l'entra l imper­
·ious core "·oulll have a top width of 10 feet and 
1.8: 1 slopes. A saddle dike on the left si<le of the 
·esenoir " ·oulcl have a c·rest length of a bout (i20 feet, 
L erest width of 20 feet, a maximum height of JG feet. 
,ml 2: 1 11pstream aml downstream slopPs. Th0 darn 
,ml sacldl0 <like "·ouhl haYe an estimated Yolume of 
ill of 60(i,OOO cubie yanls. 

The conerete " ·eir and elrnte spillwa~· would be 
oeated adjacent to the sac1l11e dam, and ahont 1,000 
'eet upstream from the left abut11wnt. 'l'he spillway 
rnnl< 1 haw a l'a paeity of 2.-1-00 seeoncl-fret, r e<111ired 
or an assumed maximum disl'harge of 1,000 seeond­
'eet per sqnare mile of drainage area, and " ·ould 
lisehargl' into Pagge Creek. The maximum <lepth of 
rater above the spillway lip would be 6 feet, and an 
,clditional -1- feet of freeboa nl woul(l he provicled. 

Outlet wodrn " ·ould consist of an 18-ineh diameter 
teel pipe, plaeell in a trcnl'h exL·avatell in the left 
Lbntment of the dam al](l 011c·asell in l'Onc·rete. Re­
eases from the reservoir "·onld be controlle<l at a sub­
nerged l'Oll(']'ete box in let st rneture hy two 12-ine h 
liam0ter hydraulieally eontrolled bnttertl.r vahes op­
·rated from a eontrol honse on the erest of the llam. 
Phe ontlPt "·ould be eont rnllecl at the dow11str0am en<l 
>y a 12-inl'h diamet0r hollm,· j et valw disdiarging 
nto a eoncrete-lined stilling basin. from " ·hil·h water 
,·oulcl enter the Forlws Reservoir Canal at an eleva­
ion of 8.920 feet. A 2.0- by 2.5-foot slide gate would 

p0rmit llisd1arge from t lw :-;ti lli11g basin into t he natu­
ral :-,tream Phannel below the llam. 

The Forbes Hes<> rvoir l'anal wonl<l be shoterete­
line(l and of trapezoidal seetion, with 1: 1 side slopes. 
bottom width of 2.0 feet. depth of 1.~ feet, and freL'­
hoanl of 1.0 foot. I ts slope> would be about 12 feet 
per mile, its vel<)('ity a bout -1-.G fed per seeornl, all(} its 
l'apal'it~· at thP inlet wonld be :w sl·eom1-feet. l t "·011hl 
l·onvPy the watl·r in a southerly dirc•dion for a dis­
tanee of 9.0 miles to a poi11t ahont G mil<>s northeast 
of Forest hill. where the elevat io11 is about :-(~00 feet. 
The c·onserved water woul(l lw diYerted enrout<' and 
distributed by means of an llnlinell eanal a1Hl diteh 
system. Deta iled design of the dist rib utiou s~·stPm was 
considered to bl~ ou tside the s<'ope of the l'Hrrent 
innstigation. 

(G) Enlarged Jlorning Star Dam and Biu Rcser-
1·uir. and Big Rcscnoir Canal. The proposecl en largecl 
dam woull1 be an earthfill stnwture at the site of the 
existing l\Iorning Star Dam, which " ·as deseribecl in 
the earlier seetion on the Freneh lUeadows Projed, 
and whieh is loeatecl on a tributan' of Forbes Creek 
in Seetion 17, Township l!'i ~orth, Range 11 East, 
:\L D. B. & J\I ., some 8 miles northeast of J•-,orest ­
hill. The str0am b0d elevation at this point i:-, 4,02(-i 
feet. The existiug llam, about :3!l feet in height from 
stream bed to spillwa.'' lip, l'reates a reservoir with a 
storage eapaeit)' of 2,200 af're-fe0t arnl a water snr­
faee elevation of 4,065 fe et . A topographie map of the 
llam and resen·oir site. abovP this elevation, anll at a 
seale of 1 ineh equals 500 feet, with eontour intl'l'Yal 
of 10 feet, " ·as prepared in 1Df'l3 b~, the Di,·ision of 
'\Vater R esources by photogramm0tric meth()(ls. Ntor­
age capacities of enlarged Big Reservoir at various 
stages of water surface elevation are given in 'l'able 7:3. 

TABLE 73 

AREAS AND CAPACITIES OF ENLARGED BIG RESERVOIR 

Depth of water 
at dam, 

o __ 
14_ 

in feet 

39 _ _ ---- -- -- ---
H ______________ _ 

54 _ -- -----------
64 ----- --- --
74 __ -- --- ----- _ 
82_ --- _ -- _ 
84 _ _ -- __ _ 
92_ -- __ -- -- __ 

,v ater surface 
elevation, 
U.S.G.S. 
datum, 
in feet 

4,026 
4,040 
4,065 
4,070 
4,080 
4,0!lO 
4,100 
4.108 
1,110 
4.118 

\\' a ter surface Storal(e 
a rea. <'apacity, 

in acres in acre-feet 

-------

0 0 
30 500 
6.5 2,200 
78 2,GOO 
no 3,400 

103 4,400 
120 !\,.500 
140 6,500 
lH 6,800 
lGO 8,000 

Basecl u11011 pl'l'liminary geologil'al 1·cem11wissanee. 
the dam site is eonsicler ecl suitabl(! for an ea rthfill or 
rol'kfill (lam "·ith a height in l'X1·ess of 100 feet. Con­
siderable leakagt• oL·t·urs through the existing strue­
tnre, possibl~' through the founclation, and in the cost 
est imate it was tlwl'dore assumed that all of thP 0xist-
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ing dam ·would be razed and stoekpiled in order to 
properly investigate and eliminate this leakage. 'l'he 
earth from the old h.nlraulic fill dam could probably 
then be used in the eonstruction of an impervious see­
tion for the new clam at the same site. Au alternative 
and topographicall)' similar axis occurs ·\\"ithin the 
present reservoir area, utilizing essentially the same 
left abutment but ·\\"ith the right abntmeut mond 
slightly upstream. 

Bedrock at either axis (·onsists of a nry hard meta­
sarnlstone on the left abutment and of a softer ultra­
basic rol·k 011 the right abutment. 'rhe contact be­
tween the t,,o formations trcndf- approximately at 
right angles to the axis of the existing dam and crosses 
the line of the dam in the sa<ldle area north of the 
channel knob around which the prt>sent dam was built. 
The leakage obsened through the dam may be, at least 
in part, associated with this eontaet. l\Iuch jointing 
was notell in the bedrock whert> exposed to weather­
ing, but this probably does not continue at depth. A 
heavy soil cover overlies most of the right abutment, 
and the average depth of this soil is estimated to be 
about 10 feet. Stripping 011 the lPft abutment and in 
the channel section at eithPr axis woul<l be less than 
on the right abutment. 

The spillwa:v cut, if place(l in a sa(ldlc 2,000 feet up­
stream from the left abutment, would be partly in soil 
and part l)· in hard bedrock. Lining would be ueees­
sary in a short control seetion. Ample wrn11tities of 
suitable impervious fill material are locatell "·ithin a 
mile of this site, chiefly in the Horth abutment area, 
and the loeal be(lrock eould be qnarrie(l for nse in 
rockfill st>etions of the dam. l\Ietamorphic rock from 
the sonth si(le of the resenoir area should prove bet­
ter matPrial for this nse than the ultrabasic rock out­
(·ropping g<>1wrall)' on the north side of tlw rPservoir. 

.As a r<'sult of )·ield studies, geologic reco11naissance, 
an(l preliminary C'ost est imates, an Parthfill dam 92 
feet in hei1.d1 t from strPam bt>d to spill way Ii p, and 
with a l'rf'st elevation of -!J 18 fret, was selPeted to 
illustrat<' <>stirnates of cost of the enlarged Big HPser­
voir. The dam \\·onld haw a <·rest length of abont 
1,-170 feet. a erest width of 20 fPet, and 3.6: 1 up­
stream and :3: 1 downstrea m slopes. It would have a11 
estimated volnmf' of fill of about s:n.ooo cubic yards. 

The con\'rete weir, control sPction, and unlined 
spillway mrnl<l bf' located in a saddle 2.000 feet up­
stream from tlw left abutment. The spillway wouhl 
haYe a <·apaeity of 1,800 sPcornl-fret, required for a11 
assume(l maximum discharge of 1,~00 second-feet per 
sq11arc milP of drainagP arPa, and would diselrnrge 
into a tributary of l•'orhes Creek below the proposed 
Forbes Dam. The maximum depth of water above the 
spillway lip would be fi feet. and an a(lditional 5 feet 
of freeboanl "·ould be provi(led. 

Outlet works would consist of an 18-ineh diametPr 
stPPI pipP, pla<"ed in a trench Pxcavated in the left 

abutment of the llam a11d encased in coneretc. Releases 
from the reservoir would be l'Ontrolled at a sub­
merged couerete box inlet structure by two 12-inch 
diameter hydraulieally controlled butterfly valves 
operated from a control house 011 the crest of the dam. 
The outlet would b<' eontrolled at the downstream end 
by a ] 2-in('h llianwtPr hollow jet valve discharging 
into a eo1wrete-line(l stilling basin, from which water 
would enter the Big Reservoir Canal at an elevation 
of -!,0-!0 feet. A 2.0- by 2.0-foot slide gate would per­
mit disl·harge from the stilling basin into the natural 
strPam channel bPlow the llam. 

The Big Resen-oir Canal, with a capacit:v of 25 
second-feet, would be shotcrete-lined and of trape-

1 

zoidal section, with 1 :1 side slopes, bottom width of 
2.0 feet, depth of 1.6 feet, and freeboanl of 1.0 foot. 
Its slope would be about 13 feet per mile and its 
velocity about -!.5 feet per second. It would eonvey 
water in a westerly dirt>ction for a distance of 5.2 
miles to a point about -! miles northeast of Iowa 
Hill, where the elevation is about 3,900 feet. The con­
served "·ater would be lliverted enroute and dis­
tributed by means of an unlined canal and ditch 
system. Detailed design of the distribution system "·as 
considered to be outside the scope of the current in­
vestigation. 

(7) S11ya1· I'ine Dam ancl Reservoir, ancl Sugar 
Pinc Rescn,oir Canal. 'fhe propose(l Sugar Pine 
Dam "·ould be located in Seetion 2-!, Township 15 
Xorth, Range 10 East, 1\1. D. B. & 1\1., at a site 011 

:-forth 8hirtta il Canyon some 2 miles "·est of Big 
Reserrnir. The site was described in detail in an earlier · 
section on th<> French l\IealllnYs Project. 

As a result of yield stu(lies, geologic recomiaissance, 
arnl preliminary eost estimates, an earthfill and rock­
fill dam 160 feet in height from stream bed to spill way 
lip, and with a crest elevation of 3,680 feet, was 
selected to illustrate estimates of cost of Sugar Pine 
Dam anll Reservoir. The dam would have a erest · 
length of about 790 feet, and a crest width of 30 feet. 
The impervious earthfill section would have 3 :1 up­
stream and 1 :1 downstream slopes. The rOl·kfill sec­
tion, place(l on the downstream face of the impervious . 
section, " ·ould have a 2 :1 downstream slope. The up­
stream face of the dam would be protected above an 
elevation of about 3,570 feet by a 3-foot blanket of 
riprap. A saddle dike on the left side of the resen-oir 
would have a crest length of about 1,200 feet, a crest' 
width of 20 feet, a maximum height of 25 feet, aml 2 :1 
upstream and do,YnstrPam slop<>s. The dam and sa(ldle· ' 
<like woul(l have an estimated volnme of fill of 1,:334,-
600 euhie yards. 

The concrete weir and chnte spillway woul(l be 
loeated adjal'.ent to the sa(ldle dam, and about ],000 
feet upstream from the left abutment. The spillwa) 
would have a eapacity of 4,700 second-feet, required , 
for an assumed maximnm discharge of 600 second-fee1 
1wr square mile of drainage arPa, and would dischargl 
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into a t ributary of }forth Shirttail Canyon. 'l'he maxi­
mum depth of water abon the spillwa~' lip would be 
6 fee t , and an additional 4 feet of freeboard " ·oulcl be 
provided. 

Outlet works would consist of a 3G-ineh diameter 
steel pipe, plaeed in a treneh exC'avatecl in the left 
abutment of the clam and encased in eonerete. Re­
leases from the r esen ·oir would he ('Ontrollecl at a 
submerged eoncrete box inlet strueture by two 30-ineh 
diameter hydraulically t·ontrollecl butterfly vahes 
operated from a eontrol house on the left bank of the 
reservoir. The outlet would be controlled at the down­
stream encl b~· a 36-inl'h diameter 11eedle valve dis­
charging into a <'OIH'rete-linecl stilling basin, from 
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,Yhi<'l1 water wouhl en ter the Sug:a r Pine Reservoir 
Cnnal at an elevation of 3,510 fee t . T,rn 2.5- by :3-foot 
slide gates would permit (lisC' harge from the stilling 
basin into North Shirttail Canyon. 

The Sugar Pi11e Reservoi r Canal would be shot­
cr ete-lined and of trapezoidal seetion, with 1: l side 
slopes, bottom width of 2.0 feet , depth of 1.8 f eet, and 
freeboard of 1.0 foot . Its slope would be about 12 feet 
per mile, its velocity about 4.5 feet per seeond, and 
its capa(·ity at the inlet would be 30 second-feet. It 
would <'OnYe~r water in a southerly direetion a clis­
tanC'e of about 17 miles to a point approximately one 
mile northeast of l•'oresthill, where the elevation is 
about :3,:300 feet . The conserved water would be 

TABLE 74 

GENERAL FEATURES OF FORESTHILL DIVIDE PROJECT 

Forbes Dam 
Type-earthfill 
Crest eleva tion--4 ,0lO feet 
Crest length- 1,160 feet 
Cres t width- 30 feet 
Height , spillway lip abo,·e stream bed- 12.'i fee t 
Side slopes- 2.25:l upstream a nd downstream 
F reeboard , a bove spillway lip- lO feet 
Ele,·ation of stream bed- 3,873 feet 
Volume of fill- 6,56,000 cubic ya rds 

Forbes Reservoir 
Surface area at spillway lip- 138 acres 
Stora11:e capacity a t spillway lip- 5,300 acre-fee t 
Drainage area, Forbes Creek- 2.2 squa re mi les 
Estimated mean seasonal runoff. Forbes Creek- 3,700 ac re-feet 
E stimated safe seasonal yield from Forbes Creek , plus wate r imported in 

canal from Bullion Creek- 7,100 acre-feet 
Type of spillway-concrete weir with chute 
Spillway disehar11:e capacity-2,100 second-feet 
Type of outlet - 18-inch dia m eter s teel pipe beneath dam 

Enlarged Morning Sta r Da m 
T ype-earthfill 
Crest elevation--4. 118 fee t 
Crest length- 1,4 70 fee t 
Crest width- 20 feet 
Hei11:ht, spillway lip ab ove s tream bed- 82 fePt 
Side slopes-3.5 :1 upstream 

3:l downstream 
Freeboard, above spillway lip- 10 fee t 
Elevation of s tream bed--4 ,026 feet 
Volume of fill- 831,000 cubic ya rdR 

8onduits 

N a me T ype 

~ecret Canyon Canal . T rapezoida l , unlined sec tio n 

Black Canyon Ca naL T rapezoida l, unlined section 

El Dorado Creek Canal_ TrapPzoidal, unlined sec tion 

Bullion Creek Cana l_ __ T rapezoida l, unlined section 

:Forbes ReserYoir Cana l_ _ T rapezoida l, shot crete-lined 
section ___ -----

Big R eservoir Canal T rapezoida l, shot cretc-lined 
se<'t ion and 2 siphons_. 

::iuga r Pine R eser\" oir 
CanaL __ __ T rapezo idal, sliotcrete-line,l 

SPction a nd 8 sipho ns _ 

Length , 
in miles 

0 .5 

17 . 0 

8 .5 

14 .0 

9. 0 

5.2 

17 . 0 

Capaci ty .I 
Ill 

sPcond-
feet 

75 

12.5 

125 

150 

30 

2;'} 

30 

:::iide 
s lopes 

1:1 

l: 1 

l : 1 

l :l 

1:1 

1:1 

1:1 

Enla rged Big R ese rvoir 
Snrface a rea a t spillway lip- 140 acres 
Stora11:e capacity a t spillway lip- 6,500 ac re- feet 
Drainage a rea above dam- 1.5 squa re mileR 
Estimated m ean seasonal ru noff , abO\·e dam- 2,,500 acre-fPet 
Estima ted sa fe seasonal y ield including wa ter imported in canal from 

Bullion Creek 7 ,200 ac re-feet 
T y pe of spillway- concrete weir and control sec tion with unlined spillway 
Spillway discha rge capaC'ity- 1,800 second-fee t 
Type of outlet - 18-inch dia met er st eel pipe beneath dam 

Sugar Pine Dam 
Type-earthfill a nd rockfill 
Crest elevation- 3,680 fee t 
C rest length- 790 feet 
Crest width- 30 feet 
H eight , spillway lip a boYe stream bed- 160 fret 
Side slopes-3: l upstream 

2: 1 downstream 
Freeboard , ab ove spi llway lip- lO fee t 
EleYation of s tream bed- 3,510 feet 
Volume of fill 1,334 ,600 cubic yards 

Su11:ar Pine R eservoir 
Surface a rea a t spillway lip- 272 acres 
Storage ca pacity a t spillway lip- 17,000 acre-feet 
Drainage a rea, N orth Shirtta il Canyon- 7.8 squa re miles 
E stimated m ean seasonal ru noff, N orth Shirttail Canyon- 13,200 acre-feet 
Estimated safe seasona l y ield- 10,400 a cre-feet 
T y pe of spillwa~- concre te weir with chute 
Spillway discha rge capacit y--4,700 second-feet 
Type of outl et - 36-inch dia meter s teel pipe beneath dam 

Bottom Free-
Slope, Velocit y, Inlet Eleva-

width, D epth , 
board , 

in feet in fee t I ,,m- tion of 
in feet !)Pf per t10n , tenninus, 

in feet in feet mile SC'('Ond in fee t in feet 

---- - - --
I 

3. 0 3. 8 1. 0 8. 0 3 0 4,430 4,42,5 

5. 0 4 .5 1.0 6.5 3 0 4,410 4,300 

5. 0 4 .5 1.0 6.5 3. 0 4,285 4,230 

5. 0 5. 0 1. 0 5.5 3. 0 4 ,2 15 4, 137 

2. 0 1.8 1 .0 12. 0 4.5 3,920 3 ,816 

2. 0 1.6 1. 0 13. 0 4..5 4,035 3,9 19 

2 u 1.8 1. 0 12. 0 4 . !J 3,520 3,256 
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PL,\CE H CUUN'l'Y rn\·E:-;THL\ '!'ION 

<liverted 011ronte arnl clist1·ibnt0d b:v nwans of an 
milin!'d <·anal /111(1 <lit<·h s~·stem. Detailed dt>sign of 
thf' distl'ihutinn system was consiclerecl to he ontsi<le 
the sl'ope of the l'llITt·nt investigation. 

Pert ineut data with r<·spect to the various featnres 
of th0 For0sthill Divide Project , as <lesigned for cost 
estinrnting purposes, are presented in rl'ahle 7--1-. 

The eapital cost of the l~oresthill Divide Prujed., 
at a :3 1wr eeut iutere1-,t basis an<l based on priees pre­
rniling in "\ pril, 193:3, was t>stimated to be about 
$6,081.000, and th0 eorr0spomling annual cost was 
estimated to he about $:n 7,000. Th0 n•s11ltant esti­
mated nnit eost of the 2..J.,700 aere-feet of irrigation 
yield pel' season "'as about $12.80 per aere-foot. On a 
..J. per <'<'llt interest basis the estimated 11nit eost was 
a bout $1--1- .• 50 per acre-foot. 

l<Jstirnate<l eapital and annnal <·osts of the Forest­
hill Divi<le Project on a :3 per <·ent intcre-;t basis ai·e 
stmmiarize(l in the following tabulation. Detailed !'ost 
0stimat0s are presented in Appl'tHlix N. 

For\ll·.~ I >am .111<1 RPsPryoir _________ _ 
Eulargt•d ~luruin;.; ~tar l>am and 

Big He;;Pnoir _______________ _ 
~ugar PinP Dam and Heserw1ir __ _ 
Canal;;: ___ _ ____________ _ 
Distribution ~ystem 

'l'O'l'.\L~ _____ _ 

FJ.~ti11wtcd Costs 
Capital A11n11a/ 

$85:-i,000 $38.000 

l,OG7,000 
2,0Gl,000 
1,704,000 

3!)-!,000 

47,000 
92,000 
97,000 
43,000 

$(i,081.000 $317,000 

The (·apital <·ost , on a ;~ per l'Cnt inter!0 st basis, of au 
i11itial projel't ineln<ling l1'orbes Dam arnl Ties0rvnir, 
the enlarged }Iorning- :-;tar Dam arnl Big Res0rvoir, 
the cliwrsion <·anal from Seen•t Havine, the J<'orbes 
Resenoir Canal, the Big Resenoir Canal, and a 
distribntion s~·stem to serve 10,000 a<·1·es, was esti­
mated to he about $3,31..J.,OOO, awl tlw eo1Tesponcling 
annual enst was about $178,000. The l'<'!'\Ultant esti­
mated unit eost of the ] 6,000 a ere-feet of irrigation 
~·ielcl per season <·omwnell by the initial units would 
be about $11.10 per aere-foot. On a 4 per eent int0rest 
basis, tlw estimated unit !'Ost woulll be ahout $12.80 
per a<·re-foot. 

Valley Unit 
In Chapter I II it ,ms shown that the present re­

quirement for supplemental water in the \Talley \Tnit 
is about 8,300 ael'e-feet per season, measm·ell in terms 
of eonsnmptive use of applied water. Howewr, in the 
desig II of projPcts for initial loeal dew lop men t to 
meet this rPq uiremen t, it was considerecl desirable to 
provid0 some eapacity for future growth in water 
llemarnl whid1 would oceur tltrongh <levelopment of 
irrigable lancls not presently irrigakll. 

Eal'li0r in this chapter it was pointe(l nut that a 
part of the new ,Yater conservecl in the drai11age 
basins of the Fpper Ynha and HPar Hi,·ers by the 
,J aekson 1'1<:>ad<nYs arnl th<' alternatiye Lake Yalle~· 
anll < ' is(·u Projeds all(l the Hollin),, J>l'Ojed woul(l be 

an,ilable, if diseharged mto existing works of the 
Nevada Irrigation Distrid ancl the Pal'ifie Oas and 
Eleetric Company, to sel'Yt' lands in Pla<·er County 
including the Yalle~r Unit. Under these projeets, tht> 
amount of supplemental water available for use in 
the Valle~· Unit " 'ould clepen(l 011 the yield of works 
eonstrncted, antl upon use of the new water in up­
stream service areas. In addition to the ,Jaekson , 
l\Ieado"'s, Lake Valley, Cisco and Rollins Projeets, 
seven other possible projects for initial construetion 
to proville supplemental ,niter to the Yalle:v Unit 
were eonsiderecl. .... \11 eighth projeet , while not a ,rnter 
conservation project, presents, as an example, a plan ' 
to develop h~·droeleetric energy from "'ater dis­
eharged from ,Vise Pow0r Honse . 

The first of the seven projects " 'oultl include the 
l'Onstrnction of a larger dam and reservoir on the 
Bt>ar River at the site of the existing Camp l<--,ar ,Vest 
Dam and Hesenoir, and facilities for eonveyanee of 
the conserved watt>r to and its distribution in Plaeer 
County and in Suttt>r and Yuba Counties. This plan 
is hereinafter referred to as the "Camp Far ,Vest 
Projed," ancl its principal features are llelineated on 
Plate :.rn, '' Camp l11ar ,Vest Project.'' 

The second of the projects would inelu<le the eou­
struction of a dam and reservoir on Coon Creek, at a 
site appl'Oximately 7 miles northeast of Lincoln, 
utilization of exist ing div0rsion "·orks and ditch to 
L·onvey flood flows of the Bear River to the reservoir, 
reeonstruction of existing abandoned faeilities for 
diversion of conserved waters from Coon Creek below 
the clam. and eonstruction uf faeilities for conveyance 
of the waters to and their distribution in Plaeer and 
Sutter Counties. rrhis plan is hereinaft0r referred to , 
as the '' Coon Creek Project," and its prineipal fea­
tures ar<' delineated on Plate 24, '' Coon Creek Proj­
ec t.' ' 

The thinl proj0ct would irn·lnll<' the L·onstruetion 
of a dam an<l reserYoir some 4.3 miles east of Lin!'oln 
on Doty Ravine, a tributaQ· of Coon Cn•ek, utiliza­
tion of 0xisting· diversion works an<l a canal to eonwy 
winter flows of the Drum System of the Pal'ific Oas 
a1Hl Eledrie Compau~· to the resenoir, atHl facilities 
for t·omreyance of the conscrve(l water to and its dis­
tribution in Plater arnl Nutter Counties. 'J'his plan is 
ht>reinafter referr0ll to as the "Dot~, RaYine Projed," 
arnl its principal featur<:>s are Ll0lint>ated on Plate 2;'5, 
'' Doty RaYine Projeet. '' 

The fourth pro.il'd wouhl indnde eonstruetion of a 
\lam and reservoir som<:> ~.5 mil0s north of Lineoln on 
Coon Creek, utilization of existing diY0rsion works 
and a (·anal to c·ouyey wiuter flows of the Drum Sys­
tem of the Pal·ifie (-/as mHl Electrie Company to the 
reserYoir, and facilities for eonv<>,,raw'.e of the cun­
serv0ll water to all(l its <listribntion in Placer and 
Sntt0r Counties. The plan is hereinafter r0ferrNl to 
as the ''T,incoln Proj0d.,' ' and its pri1wipal features 
are <leli,wate!l 011 Plate 2;1a, ''J,ineoln Prnj0(·t .'' 
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The fifth projed eonsiderNl would inducle the con­
-;truetion of a dam and reserYoir some 8 miles east 
of Lin<'oln on Auburn Ravine, utilization uf existing 
dfrersion "·orks antl <litd1es to t·011vev winter flows of 
the Drum System to the resenoir, ;ml faeilities for 
rnnveyanee of the eonserwd water to and its cfo;tribu­
tion in Plaeer ancl Sutter Counties. This plan is here­
inafter referred to as the '' Auburn Ravine Projec·t,'' 
u1d its prineipal features are delineatPCl on Plate 26 
'Auburn Ravine Projeet. '' ' 

The sixth projeet wonltl inelude the construction of 
1 clam aJHl re:-;en·oi r at the "\Yhitney Ranch site on 
Plea:-;ant Grove Creek, some 4 miles north of Rosf'-
1·ille. faeilities for diwrsion of " 'inter flows of th0 
Drum System to thP reservoir, and facilities for eon-
1·e~·anee of the t·onserwcl water to and its distribution 
m J>laeer all(} Sutter Counties. This plan is herein­
ifter referred to as the '' Whit1w:v Raneh Projed,'' 
md its prineipal features are d0lineatecl on Plate 27, 
· "\\ .. hiti1e)· Raneh Projeet.'' 

Tlw sewnth projef't t·nnsicl<'red would include the 
~onstruetion of a dam and r<'S<'rvoir about 1 mile 
10rth of Ro<'klin 011 ClovPr Cre(•k, faeilitiPs for diver­
;ion of wintPr flows of tlw Drum S,·stem to the reser­
,·oir. and fat·ilities for C'onveranc·~ of the eonservecl 
,rnter to and it:-; clistrilrntion iu Plaeer Connh·. This 
)la11 is h0rei11after referred to a:-; the "Clove1.'Yalley 
Projret. '· and its principal features are delineated 0;1 
:>lat0 27a. ·'Clowr Yallt>~· Proj0et. ·· 

l'nd0r Pal'h of the foregoing plans, nsP of the new 
mrfal'e "·atrr supplies would prevent progressiYe and 
wrmanent lowering of gronml ,rnter levels in the 
i' allt-;,· rnit and acljal'ent areas. Eaeh plan "'oulcl pro­
,ide water to meet the present supplemental water 
·equirement of the Ya llev Unit of Placer Countv a!l(l 
!or growth in water utilization for a number or' ~-ears 
n the fuhu·<>. Eaeh projeet, and the general are~ that 
nost log·ieall~- ,yould lw serwd with water, is de­
:e ribed in a snbsNfllt•nt section. Selection of tlesign 
,izt>s of featur<'S " ·as for l'OSt estimating purposes, arnl 
)rojed planning stUtlies might 1·esult in seleetion of 
:omewhat difft>rent siz0s, and in atljnstment of ar0as 
o he servecl from tlw variou:-. projeets. However, it is 
>eliewd th<> projeds deseribed herein arnl the esti­
natecl cost:-; thereof are indil'ative of the <·ost of sup­
)lemental water that ma~r be developed alHl served in 
he Valle)· Pnit of Plae<>r Countv. 

The eighth projeet eonsidere:1 ,rnuld inelude the 
ion:-;trnetion of a power hornw on .. \ nburn Ravine 
mm0diat el~· < luwnstream frum the proposed Au hurn 
~avine Dam. and fat·i lities for diver:-;ion of wat0r 
'rom the South Canal a!l(l its t·011Vevanee to a forehav 
tbon• the prnposecl power house. Ti1is plan is her0i1~­
tfter ref Prred to as the '' Anbnrn Ravi1w Power De­
·elopment Proj eet. '' arnl its prineipal feature:-; are 
lelineated on Plat0 ~8, '' Auburn Ravine Power De­
relopment Projed.'' Thi:-. projeet <'Onld lw t·<mstruC'kd 
mcl operatetl :-;eparat<'l)' or in t•onjmwtiu11 with the 

1 o:3 

Doty Ravine, Lineoln, Auburn Ra,·ine, "\Vhitney 
Hanch. or Clowr Yalle~· Projeets. 

Camp Far West Project. The proposed Camp Far 
\Yest Dam would be loeated on the Bear River in Sec­
tion 21 , 'l'ownship H ;forth, Range 6 East, l\I. D. B. & 
:\L, :-;ome 16 miles npstream from the confluence with 
the Feather Ri,·er, and 6.6 miles upstream from U. S. 
Highway 99E. Stream bed elevation at the site is 1--15 
f0et. The clam would be superimposed upon an exist­
ing curwcl concrete' gravit)· clam, G2 feet in height 
from strram becl to <lam erest , whieh ereates a reser­
voir of about 5,000 aere-foot capacity, and is owned 
h)· the Camp Far "\\' est Irrigation District. Flood 
waters of the Bear Hi,·er l'Ollserved hv the enlarued 
reservoir would be releasetl to eana ls· servieing 1~or­
tions of Plaeer, Sutter, ancl Yuba Counties. 

f n State "\Vat er Resourees Board Bulletin No 6 
" Sutter-Yuba Counties Investigation," it was ~sti~ 
mated that the present requirement for supplemental 
"·ater in the portion of Sutter Countv south of the 
Rear River is about 28,000 acre-feet 1;er season, and 
in the portion of Yuba County between the Yuba and 
Bear Rivers and w<>st of tht> foothills it is an addi­
tional 28,000 acre-feet, or a total of about 56,000 acre­
feet per season. In design of thr Camp Far "\Vest 
Projed in eonnection with the eurrent investigation, 
it was ('onsidered neeessary to furnish sufficient sup­
plemental water to meet these requirt'ments, plus the 
8,300 aere-feet of supplemental water per season re­
quired in the Valle.v Unit. It wai,; also necessary to 
provide about J0,000 acre-feet of water per season for 
the Camp Far W 0st Irrigation Distril't to r0place 
yield of the existing resenoir. Based npon the area 
of lands irrigated b~r this cfo;trict, this estimate is 
lwlie,·e<l to be adequate. Tt was also <'onsiclered desir­
able to prm·ide some eapacit~r for fnture growth in 
water requi1-em0nts, which ,Yould oe<·m· throuo·h de­
v0lopment of irrigable lands 11ot pres<>ntly irrigated. 

As a first :-;tep in determination of siz0 of the proj­
eet. estimates were made of yiel(l of the proposed 
works for various n•servoir storage <·aJrnC'ities. It was 
estimat0d that mean :-;easonal runoff of the Rear River. 
from the approxirnat<>l)· 280 square miles ahove the 
dam site. is about :347,000 at·r0-feet. Based upon ree­
orcls all<l PstilnatPs of rrnwtf during the critieal dry 
period whieh o<·eurrt>cl in the f·faeramento Valley from 
Hl20-21 throngh Hl:14-~5. yi eld strnlir:-; were made for 
three sizes of rP:-;<' 1-voir at the Camp Far \Yest site. 
It " ·as assum ed that a seasonal irrio·ation defieieney 
up to ;3;:; prr C'<'llt could he endured in one season ~f 
the period. A slllllllla1·y of r esults of the virld stndies 
is presenfod in 'l'ahlt> 7:'i. · 

After <·tmsirleration of the results of tht• vield 
stu<lies. togetlwr with topogTaph)· of thl' clmn sit~ and 
eost anal.vses hen' inafter tlis<·ussP<l, a reservoir of 
10-1-,000 aen•-foot storn~:e eapacity, with Pstimat<>d sPa ­
sonal irrii .. wtion )' iPl<l of 00.000 aere-f0et, "·as <·l10se11 
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TABLE 75 

ESTIMATED SEASONAL IRRIGATION YIELD 
OF CAMP FAR WEST RESERVOIR, 
BASED ON CRITICAL DRY PERIOD 
FROM 1920-21 THROUGH 1934-35 

(In acre-feet) 

Reservoir 
s torage capacity 

55,000 
104,000 
151,000 

lrri~ation 
yield 

55,000 
!J0,000 

122,000 

for JmrposPs of eost estimates to bP presented in this 
bulletin. Tlw yield study for this size of reservoir is 
inclU<lNl in AppPndix l\L 

The foregoing Pstimates of yiPld of Camp Far ,V pst 
Resenoir are basPCl on reeords and estimatPs of aetual 
fiO\Y of tlw Bear Riwr near ,Vheatlantl. In the ewnt 
the subse<11wntl:v dPs<·ribPCl Rollins Project wPre 
built and operatPCl in l'Onjunction with the existing 
Drum hydroelectrie 8,\"Stem, thP flow in tlw Bear Riv<'!" 
at ,Yheat land ,rnuld he considPrabl.'· impairetl, with 
a resultant decreasPCl yiPlcl of Camp Far ,V pst TIPsPr­
voir. In thif.i <'wnt, it would be both feasiblP and ad­
vantageous to rPturn a portion of the LlischargP of 
thP Drum SystPm ,Yhieh Ol'<·urs tluring the nonirriga­
tion season to Camp Far ,Vest TIPsnvoir by way of a 
foothill t'anal PxtPnding· southerl.'· from .Auburn Ra­
vinP. 1Tnder suC'h a S<·hPme the yiPld of Camp Par 
,Yest R<'servoir would bP enha1wed. Other studies also 
incli<·atP that under plans for offstream storage of 
the Yuba Riwr, Camp Far ,Y pst H<'senoir ,Yonl<l bP 
favorahl.'· situate<l to furnish t<>rminal or rPgulator_v 
storagP in t•onjunetion with tlw propose<l ,Yaldo 
Project, a8 diseussPcl in State ,Yater Resom·cps Board 
Bulletin No. 6, '' Sutter-Yuba Counti<>s Inwstigation. '' 

For cost estimating purposes, a tentatiYe distribu­
tion of yiPld of the propost>d Camp Far "\Vest Reser­
voir was made. Of the PstimatP<l 90,000 acre-feet of 
seasonal irrigation yield, 10,000 ane-f Pet per SPason 
,wre assigne<l to the Camp Far ,Yest i I"J"igation Dis­
trict to rPplaee tlw yfr·l<l of the existing re:-;enoir. ThP 
remaining yield was divi<le<l equally bPtween f.ienice 
areas north and south of tlw Bear RivPr, as shown on 
PlatP 23. In tlw l'itt' d Bulletin No. 6 it was estimated 
that tlw present supplemental requirement of larnls 
in Sutter County south of the Bear River is about 
28,000 aerP-feet per s<>ason, or some 12,000 acrP-feet 
le8s than the 40,000 acre-feet assigned. The 12,000 
acre-fPet per season of in<liC'ated surplus yield is 
greater than the present requirement for supplemen­
tal water of 8,300 acre-fPet per sPason in the Valley 
Unit of Plaeer County, and if utilized on lands in 
the Valley Unit woul<l prevent progressiYe and per­
manent lowering of ground water levels and provide 
for some growth in watPr utilization. 

It was assumed that eanal antl dit<'h losses. plus the 
UIIC·onsimw<l po1·tion of the supplPmental water appliPd 
to irrigation , would he pffe C' tivP in JHevPnting progres­
sive and pPrmanent lO\YPring of gTomHl water levels. 
1t ,vas estimatPCl that losses in convpyanee and dis­
tribution of thP -1:0,000 acre-ff'et of spasonal irrigation 
yiPld assigned to lands south of thP BPar RivPr ,rnuld 
be about 25 ppr <'ent, leaving some 30,000 acre-feet 
JWr spason for applil'ation to irrigation. 1 t was also 
assumed that the awrage seasonal applil'ation of thP 
supplemental water would be :~.5 a<·rP-fPPt ppr aerP. 
On this basis it was PstimatNl that th<> supplPmental 
water would be appliP<l to some 8,500 acres in a s<'rv­
icP arPa lying generally a<lja<·ent to Coon CrePk and 
Auburn RavinP and easterly of the boundaries of HPe­
lamation Distril'ts 1000 and 1001. menition of this 
serviee area ranges from about 150 feet along thr 
easteru boundary to about 50 feet ou the WPst. Of the 
lands which ,rnuld be 8erwd with thP supplemPntal 
supply, about G,900 aeres arP prPsPntly irrigated by 
ground water, and 1,800 aC're8 arP irrigahlP lands 
prPsPntly not irrigatPd. 

An es ti.mate of the monthly dist ribu ti.on of tlPmand 
for irrigation watPr in SnttPr and Yuba CouutiPs ,ms 
pre8ented in State ,Yater Resoure<>s Board BnllPtin 
No. 6, " SuttPr-Yuba Counties Investigation.·· Based 
on thesp data, monthly demands on the Camp Far 
,vest Projed wonl<l he as shown in Tahl<' 76. 

TABLE 76 

ESTIMATED MONTHLY DISTRIBUTION OF DEMAND FOR 
WATER FROM CAMP FAR WEST PROJECT 

l\Ionth 

April __ 
:\lay _ 
.June 
J uly ___ 
. .\ugust 
8 eptemher __ 
Oct ober_ 
Novem ber . __ 

TOTALS 

Per c,·nt 
of 

seasona l 
tota l 

IO 
16 
17 
22 
17 
II 

2 

JOO 

Grot-s relea:,,e 
to Ca mp 
Far West 
Irri,i;a tion 
Distriet, 

in aere-feet 

1,000 
1,600 
l.700 
2,200 
1,700 
1,IOO 

500 
200 

10,000 

G ross releaF-e 
to la nds north 

of the 
Bear RiYer in 
Yuba County, 

in ac re-feet 

-t,000 
6 ,-100 
6 ,800 
8,800 
6,800 
-t ,400 
2,000 

800 

-1 0,000 

G ross release 
to lands sou th 

of the 
Bear River in 

Placer and 
Sutter 

Counties, in 
acre-feet 

-t .000 
li,-100 
6,800 
8,800 
6, 800 
-t,-100 
2,000 

800 
~---

-10.000 

A topographie surw y of the Camp Far ,Y Pst reser­
voir sitP np to an elevation of 2~5 feet ,ms made by 
the Camp Far ,Y Pst r rrigation Distrid in l!J22. This 
surwy was 0xtend Pd to an elevation of 320 feet by 
the Division of ,Yater Hesourees in 19:~o, and a map 
was <lrawn from hoth surveys at a scale of 1 ineh 
equals 500 fpet, with a contour intenal of 10 feet. 
Storage capal'ities of the Camp Far ,V pst Reservoir 
at various stag·es of watPr surface elt>vation are given 
in TablP 77. 
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TABLE 77 

AREAS AND CAPACITIES OF CAMP FAR W EST RESERVOIR 

Depth of wa t er 
at dam. 
in feet 

0 
25 
45 
65 
85 . 

105 _ 
12.5 . _ 
14.~ . 
155 
165 . 
175 . 

\Ya t er surface 
elevation, 
U.S.G.S. 
daturn, 
in feet 

14.3 
170 
190 
210 
230 
250 
270 
290 
300 
3 10 
320 

" ' ater surface 
a rea, 

in acres 

0 
100 
180 
380 
600 
8fl0 

l ,2fi0 
l.7SO 
2,020 
2 ,330 
2,620 

Storage 
capacity, 

in acre-fee t 

0 
1,-100 
4,200 
9,800 

19,400 
34.200 
55,500 
85,600 

104,400 
126,100 
151,000 

Based upon prrliminar~· gPologil'al reeonnaissanee , 
the Camp Far '.Y rst dam site is ronsiderrd suitable 
for an earthfill dam of an~· height up to a maximmn 
of about 180 feet. Bedrock at the site ronsists of a 
slightl.'· porphyritir, l'Ompad and massive dark 
gref'ni-;tone with gradations into coarse-grained plu­
tonil• rol'k. ~\ <·omplex joint sp;tem f'xists in thi:-. vi­
rinity "·ith joint eraeks opened a few inrhes on thr 
surfaee b~· weathering. The joints probably do not 
persist to appreciablP depths other than as hairlinr 
craeks in the rock. Ilowever. some moderate grouting 
"·ould be neressary. Nhrars are not abull(lant in th1· 
bedroek, and no srrpentine "·as found lorally. '.YhilP 
slopes np to an rlevation of about 100 fert abow 
strram bed 011 both abutments eonsist essrntially of 
barren bedroPk with sratterf'd patches of owrlying 
soil. the almtmf'nt sloprs above 100 feet sho"· only 
orrasional bedroek onkrops with a mneh heavier 
mantle of ovf'rlmrdf'n. Stripping· under thP imper­
vious seetion of an earthfill dam at this sitr should 
not exceed -1 fert of drpth of loose matrrial up to 
JOO feet ahon• stream lwd 011 both abutments, and 
8 feet of depth abow 100 fret on tlw abutnwnts. 
TopogTaphir eonsiderations ill(liratf' that the spillway 
should bf' loeat1'd across the ridg·e forming the right 
abntnwnt of th<' dam. ntilizing· a natural saddle and 
drainage <·l1a1111f'l. 

The material stripped from thr foundation arnl 
abutments and cxravatell from the spilhn1.'· shoul<l 
prove larg·ely rf'<'OVPrablr for eonstrurtion us1' as prr­
vious fill , rockfill, or riprap. Deposits of dredger tail­
ings about 2 milrs clownstrram from the darn. as 
well as sanck a111l grawls accmnulated in th<• Pxisting· 
resrryoir, Ponld be used as 1wn-ions fill matPrial for 
the proposf'd dam. Soil suitahlr for use i11 tl1t• <·011-
strul'tion of ai1 impervious embankment is ,n-ailahlf' 
in limited quantities " ·ithi11 a radius of about 3 
miles from th<:' dam . .1\lthoug·h the depth of this ma­
terial ii;; probably not gwat , it is b<' liewd that enough 

1 
rould be obtainPcl from scwrnl sourers to provide for 
a minimum im1wrvions earth sPction. 

~\s a result of ~-ield stuclif's, geologic rcconnaissancf' , 
and preliminary rost r stimates. an earthfill dam, 
155 fret in hright from stream lwd to spillwa~r lip, 
and ,vith a crest elPvation of :31 1 feet , was selerted to 
illustratr f:-;timates of costs of the Camp Far '.Vest 
P1·ojed .. TIIP 11am ,rnulcl havr a r rest lf'ngth of about 
2,980 feet, a rrrst width of :w feet, and 3: 1 upstream 
and 2.5: 1 do,vnstream slopPs. The rentral imprrvions 
C'ore woul(l haw a top ,yi1lth of 10 feet and 0.8: 1 
slope:-.. The outrr pen•ious zonPs of the dam would 
eonsist of stream bed grawls. drrdger tailings, and 
:-.alYagrd material from stripping an<l exravat ion. A 
3-foot blankPt of grawl riprap would protert thr up­
stream fare of thr dam. Tlw volnme of tlw fill would 
br an rstimated 2,070,000 Pubie .'·arcls. 

The sp illway \Y<mld lw of the <:'hntr type, loeatrd 
arross thr ri<lg·e forming till' right abutnw11t, and <:'011-
rrctr-linf'd. Th r maximum drpth of water above the 
spillwa.'· lip \Yould be 7 feet. and an additional -1 
feet of fr<:'rboard would be provided. Tlw spillwar 
wonl<l haw a capacity of 60,000 sc<:'ond-fect, r<:'quirf'cl 
for an assumed disrharge of 215 sr<:'oml-feet per 
squarr mile of drainage area. The spillwa~r would 
disPharge into a draw that joins thr Bear Riwr 
about flOO frrt downstream from the tor of the dam. 
Camp Far \\·est Resen·oir wonl<l inundate a 220 kilo­
volt steel towrr transmission line, which wonld re­
qni1·1' r1' loeation si111'P the resen·oir would be too ,vicle 
to span at the prf'sent loration. 1'he reservoir ,yould 
also inundate the <·ounty road ,vhich <:'rosses thr Bear 
Hiwr at )[eConrtnev Crossing. )[ost of the rf'srrvoir 
area, howevPr. is l1illside brush an<l unimproved 
grazing land. 

The outh,t \Yorks \Yonhl in<:'lude a horseshoe-t~·pe 
tuml(·I, 10 fePt in lliameter and 880 feet in length. ex­
<·avat1'd through the lrft abntrnent and concrete-lined. 
'l'hP tunnel -wonld lw usPd to cliwrt flow of the Bear 
Hiv<·r during t lw <·onstnwtion period. .A ftcr <:'Omple­
tion of the <lam a <·onerrtr plug· woulcl bP placed in 
the tunnel at thP axis of thr clam, and a 5- by 5-foot 
high-pressure slidP gate would be installf'd to rontrol 
rPl<·as1's from th<:' rcspn•oir. A 66-in<:'h diameter steel 
pip<\ with <'aparity of -1-10 sf'eond-frct, would conve~· 
the water through the tunnrl and t erminate in a 60-
ineh diamrt rr 1wrdle valw at a loeation about 250 
feet downstrf'am from thP tmrn<:'l portal. This needle 
valvP woul1l llisl'harge into a <'Onrret<:'-linecl stilling 
basin, from whi<:'lt water wonld Pnter a conrrete-lined 
canal at an ele,·ation of 187 fert. Another nrecllP 
vah·P. of 36-iiwh diametrr, woul1l be installed in thr 
stf'f'I ontl f't pipr just ont:-.id e of the tunnel portal. 
and would dis<·haq.rP directly into the Bear River. 

Th r eanal from the stilling· basin \Yonld he of 
tra1wzoidal s<'ction with 1 : 1 si<k slopPs, hottom width 
of 7.0 feet, cl cpth of 6.0 fret, and f1wboard of 1.0 
foot. lts slop<:' wonl1l be about 2.G fret 1wr mile, its 
wlof'itv about il.1 fert per scrond, and its capacity 400 
sP<·01Hl

0

-f PPt. Thf' C' anal would <:'xtrnd along the left 
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bank of the Dear River a distanl'e of about 8,000 feet, 
terminating- in a eoll Cl'ete llivision box at an elevation 
of 18:3 feet. J;-,1'0111 this :-;trnctnre a steel pipe siphon, 
(;G· i1whes in d iamekr an<l about 800 feet in length, 
with eapaeit~, of 200 set·oml-f Pet, woulcl eonvey water 
aeross the Beal' RiYer, diseharging into a canal to 
sern lallCls north of the Beal' River in Yuba Count~'. 
The <livision box would ah;o eontain an outlet to a. 
canal to sel'Ye lan<ls south of the Bear Riwr in f.\nt­
ter an<l Plaeer Com1tiP:-;, and another ontlet tn a 
wa:-;tewa~r c•mptying into the Bear RiYer. 

The eanals to SPrVP larnls both north and i:;outh of 
tlw Bear }fryer would ha,·e capaeities at their intakes 
of 200 seeornl -feet. 'l'he eanal to serye lands north of 
the Bear Hiver ,yould extend from the siphon ontlet 
in a northwesterl)· clirection a tfo,tanee of approxi­
mately 3.G miles, wherP abont one-half of the water 
"·oulcl be tlisrhargPCl into the ehann<'l of D1y Creek 
for downstream redivPrsion. The remaining ,Yater 
"·ould be eaITietl an allditional distanee of about 0.8 
mile and clischal'gecl into the ehannel of Best f.\loug-h. 

'l'hP eanal to sen-P lan<ls i:;outh of the Bear Ri,·er 
woulcl Pxternl from the <li,·ision box in a southerh' 
diredion a distanC'e of approximate}~, 10.0 miles t

0

0 

Coon Creek, where about onP-half of thP flow woul<l 
he disehaq:re<l for rediYersion b~' downstream users. 
The remaining water wonhl be carriPd in a eanal, 
with eapaeity retlneed to 100 se('OIHl-feet. a distanee 
of about 5.5 miles in a g·eneral southerly direction, 
where it \'.Onld he <lis(·lrnrgecl into antl t·onveyP<l in 
the natural channel of :\Iarkham Ravine for a clis­
ta1we of about 1.1 milt:>s. The eo11servc'd water woultl 
be clivPrted from ?darkham Ravine b~' a flashboard 
llam, and c·onveyed in a eanal fol' a llistanee of about 
1.2 miles antl diseharg·etl into ,\nbul'll Ravine for 
re<liversion by downstream use!':-;, l~or all initial dis­
tance of about 1.0 mile from the cli,·ision box, the 
eanal "·ould he shot<·rete-lined and of trapezoi<fal sec­
tion, with 1: 1 side slopes, bottom witlth of 6.0 feet, 
llPpth of -1:.5 fer>t, antl freeboard of 1.0 foot. ThP slope 
,rnulcl he about 2.5 feet per mile, an<l the nloeit~' 
about -1:.3 feet 1wr seeond. }'or the remainrler of the 
clistam•e to Coon Creek the eaual would b<' unlined, of 
trapezoidal seetion, with 2: 1 side slopes, bottom wirlth 
of 8.0 feet, depth of 5.0 fret, and freehoard of 1.0 
foot. Its slope woul<l he about 2.5 f Pet 1wr mile , allll 
its velocit)' about 2.2 fret per sec·ond. From Coon 
Creek to Auburn Ravi1w the c·anal ,rnnlcl he unlinrd 
aml of trapezoidal section, with 2: 1 :-;id<' slopes, bot­
tom wi<lth of 7.0 feet, depth of :1.7 fret, an<l freeboard 
of 1.0 foot. I ts slopP wonltl be about 2.5 feet per mile, 
and its veloeity abont 1.!l foet per sel'oncl. 

'fhe eost estimate fol' the eanals was basetl 011 <le­
sign:-; utilizing data obtained b~r fiPlcl loeation sunP?S, 
Detaik•d design of the distl'ihution s,vstPm was eon­
si<lered to be outsidP the sC'ope of the c·mTent im·esti­
g·a tion. ThP eost estimate for the dist rihn tiou system 

was bast•d on known C'osts of similar irrig·ation ,rnrks 
c lsewhe1·e in California, allj nsted to corrpspoull ·with 
eon<litions prevailing in Plaeer County. 

PPrtinent <lata with respe<'t to gPneral fratures of 
tlw Camp F'ar ,Yest Project, as <lesig·ned for eost 
estimating purposes, arP preseute<l iu Table 78. 

TABLE 78 

GENERAL FEATURES OF CAMP FAR WEST PROJECT 

Camp Far \\' Pst Dam 
Type-earthfill 
Crest elevat.ion-31 J feet 
f'rest length-2,980 feet 
Crest width- 30 feet 
lleight , spillway lip above stream hed- 15,5 feet 
Side slopcs- 3:1 upstream 

2.,5:1 downstrPam 
FrPeboard, above spillway lip- I I feet 
Elevation of stream bed - 1-15 fret 
Volume of fill-2,070,000 cubic yards 

Camp Far \Vest Reservoir 
Surface area at spillway lip-2,020 acres 
Storage capacity a t spillway lip-104,000 aere-feet 
Drainage area- 280 square miles 
Estimated mean seasonal runoff 347,000 ac rP-fePt 
Estimated seasonal irrigation yield- \J0,000 acre-feet 
Type of spillway-chute. concrete-lined 
Spillway discharge capaci ty-60,000 second-feet 
Type of outlet- IO-foot cliameter prPssure tunnPl and 

steel pipe through left abutment 

Conduits 

Bear Bear Canal to la nds 
Item Outlet River Ri,·er north of 

Canal Siphon Bear River 

Type __ ---- --- 66-inch Trape- 66-inch I Trape-
diam- zoidal, diam- zoidal 
eter con- Pter 1,, .. ,, Unlined 
steel crete steel sec- i;.ec tion 

I 
pipe lined pipl' tion 

Length in milPs I 0.21 1.5 0. 1.5 I . 07 2.(l 0.8 
Side slopes _ __ -1 1 :I --- I ]:] 1 :1 I: I 
Bottom width, 

in feet __ __ 7 .0 6.0 8.0 7.0 
Depth, in feet _ 6.0 4.5 5.0 3.7 
Free board, in 

feet_ ___ ___ 1. 0 1.0 1.0 1.0 
Slope, in feet 

per mile ____ 2.5 2.5 2.5 2.5 
Velocity, in feet 
per second ___ _ 18.5 5.1 8.-1 4.3 2.2 1.9 
Capacity, in 

I 
second-feet 440 400 200 200 200 100 

66-inch diameter 

Canal to lands 
south of 

Bear River 

Trape-
zoidal 
lined l'nlined 
sec- sec tion 
tion 

1.0 lio.o 6.7 
I :I 1 :I ]:] 

6.0 8.0 7.0 
4.5 5.0 3.7 

1.0 1.0 1.0 

2. ,3 2.5 2.5 

4.3 2.2 1.9 

200 I 200 100 

The enpital !'Ost of the Camp Far ,Yest Prnjed on 
a 3 pel' l'l'nt iutere:--t basis and basetl on pri(·es pn',·ail­
ing in A pl'il, 19G2, was Pst imated to be about $5,:3-1:0,-
000, arnl the e01Tespo11ding annual cost was estimated 
to be about $:30G,OOO. 'l'he r e:--nltant estimated unit 
!'Ost of the 80,000 nere-feet per sea:-;on of net irriga­
t io11 ~'ielcl was about $8.80 per al·n·-foot. 'l'he esti­
matPd unit eost of water applie<l to lands 11urth of the 
Hear Hi,·er wa:-; abont $-1:.70 per a(·l'e-foot, and the 
ei;;timate for water applied for irrigation to lands 
south of the Bear HivPr was ahont $5.-1:0 per aere-foot. 
On a -I: 1wr ePnt intere:-;t basis these nnit eo:-;ts ,Yere 
about $-t.}Hl, $5.:m, ancl $6.10. respeetiwlr. 



PCWA-025

Estimatrd c•apital and annual eosts of tlw Camp 
Far \V pst Projed on a 3 per l'l'nt intrrc>st basis arc' 
snmmarizNl in the following: tabulation. Detailed 
eost estimatc>s arr prc>sPnteJ in .Appc>ndix N. 

Bsti111af('d Cost.~ 
Capital . l111111al 

Camp Far "'pst Dam and H<'servoir_$3,72G,OOO 
Bear Hin•r Canal_ ____ __ ________ 233,000 
Siphon and canal to lantls north of 

B<'ar Hi,·er _________ ____________ 287,000 
Canal to lands south of near HiY1•r_ 
Distribution sy:stPm, lands north of 

Bear J{i,·er ____________ _____ _ 
Distrihntion s~·stPm, lands south of 

Hear Hin'r ___ _ 

(jGS,000 

213,000 

213,000 

$17:!,000 
13,000 

rn.ooo 
3~,000 

:-m,ooo 

33,000 

'l'OT.\ LS _ _ ________ _______ $:i.340,000 $30.\000 

Coon Creek P r oject. The propose(l Coon CrPek 
Dam ,rnulcl be> loeatc>d in Sc>dions 8 and 17, Township 
13 Xorth, Range> G East, l\I. D. R. & ::\I., at a sitP on 
Coon Creek some> 7.5 milc>s northeast of Linl'oln and 
8.3 milPs upstream from U. S. Iliglnm.,· 0:JE. Stream 
bed c>leYation at the> sitP is 3--1-5 frPt. For l'ost Pstimat­
ing purposes, it was assunwd that flood waters of thP 
BPar Riwr would lw diYrrtecl b~· Pxisting ,rnrks, eon­
nrNl in tlw Pxisting llppc>r Gold 11 ill and Combie­
Ophir Canals, and disehargc>cl into a tributar.Y of Coon 
CrPek aboYe the reserYoir. Thc>sc> cliYersion works arnl 
tlw eanals bP long to the> X nada Irrigation Distriet. 
ThP en11sc>rYPd waters of both Coon CrePk ancl Bc>ar 
RiY<>r. aftrr r<'lc>ase from thP rc>s<>n·oir, would fio,Y 
dmn1 Coon C'rePk and be diYerted to eanals sc>n·ieing 
portions of Placer and SnttPr Com1tic>s. 

fo StatP \VatPr RPsourl'es Board Bulletin Xo. G, 
'' 8uttPr-Yuba CouutiPs InY0stigation, '' it was as­
sumed that tlw pres<0 nt requirement for supplempntal 
,Yater in tlw portion of Sutter County south of Dear 
Riwr is a bout 28.000 a err-feet per sc>ason. T n tlw clc>­
sign of the Coon Crc>Pk Projed in eomwetion with 
tlw l'lllTc>nt investig:a tion. it ,ms eonsiclrrc>cl 1wcessar,v 
to provide snffieirnt ,mtPr to nwet this requirement, 
plus thr 8,300 aere-fec>t p01· season of su pplPmenta I 
,rnter rpquirc><l in th0 Yalle,v Unit. It ,ms also eon­
siderc>d nc>l'essar.,· to 1n·ovill<> somp eapac·it,v for future 
growth in ,rntPr rc>qnirenwnts, ,Yhieh wouhl oeeur 
throu:.d1 d0wlopmrnt of irrigable lands not prPsPntly 
irri)l'a tPCl. 

.. As a first step in cletPrmination of th0 size of tlw 
Coon Crc>ek Pro.i<><>t, estimates ,w1·e made> of yiPld of 
tlw proposed works for various r0sPrvoir storag0 <·a­
paeities. It ,ms c>stimatc>d that nwan sc>asonal runoff 
of Coon Crc>Pk. from the approximately --1-0 squa!'e 
miles of ,rntc>rshnl ahm·p tlw clam site>, is about 32,800 
acrP-fc>Pt. ()f tlw Bear Riwr watNs, studic>s indicated 
that flood flows in an c>stimatecl nwan seasonal amount 
of about 35,700 aer0-fe<>t could lw clivertecl to Coon 
CrPPk Reservoir, through thP 0xistin::,?: Combie-Ophir 
Canal of about 10G seeond-foot l'apaeit.'·, during th0 
months of Xowmlwr through .\pril. 

107 

Basc>cl on rrconls and estimates of runoff during 
the critical clr.'· pNiod whieh oeeurred in tlw Sacra­
mento Yallc>y from 1920-21 through 1!!3--1--35, ;riel<l 
stndic>s ,vc>re macle of two sizes of reservoir at th0 
Coon Crc>ek site>. It was assunwcl that a seasonal irri­
gation c1Pficienl'y up to 35 1wr ec>nt eoulcl he Pndm·pd 
in one season of the 1wriocl. l\Ionthly dc>mands 011 the 
respn·oir \\'Pre assunwd to lw proportional to the Psti­
mated distribution of irrigation clemancls in the \Tal­
lP,\' enit of PlaePr County, as prc>sc>ntrcl in Table --1-(i, 
PXec>pt for rnodifi0ation in 1\pril and .:\Ia,v to 1wr111it 
great<'r irrigation of riee. 1\ snmmar.'r of the results 
of the yield studies is presented in Table 79. 

TABL E 79 

ESTIMATED SEASONAL IRRIGATIO N YIELD 
OF COON CREEK RESERVOIR WITH 
BEAR RIVER DIVERSION, BASED ON 
CRITICAL DRY PERIOD FROM 1920-21 
THROUGH 1934-35 

( In acre-feet) 

lleRE'rVOir 
stora~e capacity 

2,, ,500 
59,000 

Irrigation 
yi eld 

3-1,000 
56,000 

AftPI' c>onsicleration of the results of the yi<' hl 
studies, togetlwr with topography of tlw clam site an<l 
eost analyses hereinafter clisl'ussNl, a reserYoir of 
59,000 ac>re-foot eapaeity, with estimakd sc>asonal ir­
rigation yield of 56,000 ac>re-feet, was c>hosen for pur­
poses of c>ost estimates to be presented in this bullrtin. 
The yic>ld study for this sizP of rPsenoir is ineludecl 
in Appendix l\I. 

It wai;; assunwd that eanal and clitch losses, plus the 
nneommmed, portion of tlw supplemental ,rnter ap­
plied to irrigation, ,rnnlll be effec>tiw in prewnting 
progressive and permanent lowc>ring of grou11d \Yater 
levc>ls in tlw arc>a sc>rved in the Valle.'· TTnit and in 
acljaeent areas in Rutter County. Tt \\'as rstimatecl 
that seasonal losses i11 c>o11vc>ya11c>c> and distribution of 
tlw 5G,000 aerc>-foc>t of seasonal irrigation yield would 
be about ~5 per c·ent, or 1--1-,000 arre-feet, lc>aYing some 
42,000 a<·re-feet for applil·ation to irrigation. It ,ms 
assumed that the awragc> seasonal appli<·ation of 
,mtc>r would be 3.5 a(·rc>-feet pc'r arre. On this basis 
it was estimatPd that the i111portc>cl suppl.'· ,rnnlcl be> 
applied to some ] 2,000 al'rc>s, in a s0rYie0 arPa lying 
generally adjal'ent to Coon Crc>c>k and 1\ nlrnrn Ha ­
vine, and pasted,\' of the boundaries of Reelamation 
Distri0ts 1000 and 1001 , as shown 011 Plat<' 2--1-. Eleva­
tion of this serviee area rangc>s from about 12:-i f Pet 
along the eastern bouwlary to about !'iO f Pc>t 011 the 
west . Of the lands which ,wmld be s<>n'ed ,Yith the 
supplc' mental wat0r, about 3,300 aerc>s are presently 
irrigated by gronll(l water, and 8,700 acres are ini­
gable lands pres011tl;r not il'l'igatc><l. 
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. .\11 estimate of the monthly distribution of demand 
for irrigation watrr i11 the Yallr~· Unit of Placer 
County "·as prrsentrd i11 Table -16. Basr<l 011 thri-;r 
data. with mouifieatio11 to prrmit greater irrigation 
of rier, mo11thl)· demamls on the Coon Creek Projrct 
would be as sho"·n in Table 80. 

TA BLE 80 

ESTIMATED MONTHLY DISTRIBUTION OF DEMAND 
FOR WATER FROM COON CREEK PROJECT 

ApriL 
:\lay ___ _ 
June _. __ 
July ___ _ _ 
August. __ 
September_ 
October 
NO\·emhn 

:\Ionth 

TOTALS 

------ ~ --

Per cent of 
~easonal total 

10 
16 
17 
22 
17 
11 
5 
2 

100 

Gross release, 
in acre-feet 

:,,600 
\l,000 
\),500 

12,300 
9,500 
fi,200 
2,800 
1,100 

56,000 

~\ topog-raphie map of the Coon Crerk dam and rrs­
ernlir sites, at a sealr of 1 illl'h rquals -125 frl't, with 
eontour intrnal of 20 feet, "·as made by the DiYision 
of "\Vatrr Resourl'es in Hl51, u:-;ing photogramrnetric 
methods. Topography of the dam f..itr was :-;hown on 
the map up to an rlrvation of 580 feet, whilr topog­
raphy of tlw rrsrrYoir site wa:-; :-;hown up to an eleva­
tion of 600 feet. Resenoir topograph~- aboYe that elr­
vation "·as rstimatrcl . Stora~:c eapacitirs of Coon 
Crrrk Rrsrnoir at various stages of watrr snrfaee 
l'lPvation are giwn in Tahlc 81. 

TABLE 81 

AREAS AND CAPACITIES OF COON CREEK RESERVOIR 

Depth of water 
at dam, in feet 

o_ -- -
15 _ _ 
35 
,35 _ ---- -
75 __ 
95 _ ___ 

115 _____ 

135 _ --
155 _ _ 
17.5 __ 
195 _ 
205 _ --
207 
215 __ 

-, 

\\'ate r surface 
ele,·ation, 

U .f;.C:,:,i. datum , 
in fret 

\\'ater surface 
area, in acres 

~----

345 0 
360 5 
380 25 
400 65 
420 110 
440 180 
460 260 
480 3fi0 
.;oo 500 
520 610 
540 740 
,j,'iO 810 
.5.52 820 
560 880 

I 

Storage rapacity, 
in acre- f Pet 

(} 

50 
300 

1,200 
3,000 
5,800 

10,300 
16,GOO 
2,5, 500 
37,600 
;jJ ,000 
;;8,000 
.,!J ,000 
<i5,000 

Based npon prrlimi11ary geolog·ieal reeo1111aissanee, 
the Coou Creek clam site is co11:-;i(lrrecl snitahlc for an 
earthfill clam of an:v hei1.d1t np to a maximnm of ahont 
220 f Pet. Foundation roek at the sitr consists essen­
tiall~- of amphibolitr s<'hist. Iu the vieinit.r of the site 
the ro<'k Yarirs lwt""E'Pn s<'histose and massiYc matr­
rial. striking R<·ross th<' <·hannrl and clipping yerti-

100 

cally. 'rhe foundation bedrock as a whole is relatively 
hard and mrn·eathrrrcl where exposed in outcrops. 
,Joints are prominently drYrloprd in sevrral sets, with 
a horizontal joint set predominating·. Some faulting 
awl shearing serYE'S to further complil'atr the struc­
tural pietnre. The rod;: is loeally porphyritic and 
contains man)· pheno('r:n,ts of hornhlendr. 

'l'he stream has cut a narrow, steep-walled gorge 
through the rdatively n'sistant rock at this sitr. Sad­
dles rxist on either siclr of the main dam which would 
nPerssitate the use of auxiliary <likes. One of thesr 
sadcllrs conld rradily be adapte<l for nsr as a spillway 
loeation. 

It is probable that stripping undrr the imprrvions 
sretion of an earthfi.11 dam at the Coon Crerk site 
would be relative!~, hravy, due to the jointrd bloehy 
nature of thr rock. Re<1uirecl stripping is estimated 
at 2 feet of owrbunlen and 15 fret of wratherefl roek 
from tlw abutments, and -l fret of bonlclrrs and 5 feet 
of jointed hedro<'k from thr l'ha1111rl sedion. ln addi­
tion, remoYal of about 12 fcrt of talus which oecurs 
in a cone owr tlH' lower (in feet of thr rig·ht abntnwnt 
"·ould be ne<·essan·. Soil snitahle for nsr in the eo11-
stnH'tio11 of an impen·ions eore is availahlr at this 
site 0111)· in limitrd qnantities. Deposits of rrsidual 
ela:vry soil are seattrrrd and thin in thr the Yicinity. 
However, hasecl 011 a preliminarr sampling program, 
snffiC'ient material is brlievecl to be aYailablr within 2 
to :3 miles of the clam sitr to lll'ovitlr for a minimum 
imperyions earth sedion. :\faterials for thr prrYious 
sections of the clam could br ohtainrtl from salvagr 
from stripping, and from stream heel gravels of Coon 
Crrek and the Ikar Riyer. 

As a result of yield studies, geolog·ic reeo1maissanee. 
and preliminan· eost rstimates, an earthfill dam 
207 feet in hright from strram lwcl to spillway lip, 
and "·ith a,crest rlevation of 560 feet, was srlectecl to 
illustrate rstimates of eost of thr Coon Crerk Projrct. 
The dam would eow,ist of thrrr rarthfill strnetnres, a 
main clam across Coon Crrrk and hrn anxiliar~r saddle 
dams. The main dam ,rnnld havr a crrst length of 
about 1,420 fcrt, a erPst width of :10 feet, and 3: 1 
upstrram and 2.5: 1 downstream slopes. The south 
sacldlr dam wonld have a crest lr11gth of abont 1,-150 
frrt and a maximum heig·ht of about 6-l fert. The 
north saddle clam would have a errst len:rth of about 
550 fept and a maximum heig·ht of abont 39 fret. Both 
saddle <lams wonhl haYE' erest widths of 20 frrt, and 
:2.5: 1 npstr<'am all(l dmn1stream slopes. The erntral 
impen·ions t•ores of all clams \\·mild have top widths 
of 10 feet ancl 0. 8 : 1 slopes, arnl wonld be hla11krted 
with sand and gTavr l filt<'rs. Thr outer pe1·vions zones 
of the dams would consist of stn•arn hed gTaYels and 
materials sah'aged from stripping arnl exe,wation. 
The upstream fa<·e of tlw main dam woul<l be pro­
trctrd b,· a 3-foot blankr t of riprap, and similar 
blankets ·:2 fcrt thi<'l-: \\·onl<l prot<'1·t tlH' upstream faers 
of the sad(ll E' (lams. ThP main tlam \\·onld h,we an 
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(•stimated volnme of fill of 2,201,000 cubie yards, aml 
th<> e;;timate<l n>l11mc of fill of th<> two saddle clams 
wonld lw -l-!D,000 cnbic yanls. 

The l'oncr0te spilhrny wouhl be of tlH· ogee w<>il' 
typ<>, loeate!l 111 a s,ulllle between the main <lam and 
the north ;;addle tlam. It wonlcl han• a <·apacit.Y of 
1--1,000 sel'oIHl-fret, require!l for an assnmetl tlispJiarge 
of 350 sePornl-fePt per sq11arp mile of tlrainage area, 
arnl wonlcl disl'harge into a tribntary of Coon Creek. 
The maximum <lepth of water above the l'lpillway lip 
would he --! feet, arnl an atlditional --! feet of frpeboal'(l 
WOlll<l be JWOVi!le<l. 

On tlet works wonhl consist of a --18-i ue h cl iamctPr 
;;t('Pl pipe plal'e<l in a treneh <'XP,wated in l°O<'k be­
neath the clam arnl Pncaf\etl in Nmcrete. Releases from 
the re;;ervoir wonlcl be c·ontrolletl at tlrn upstream 
encl b,\- two :m-ineh h;vdranlieall.,, eontrolled high­
pre;;snre sli<le gates, lo<>ate!l at n snbmergecl inlet up­
stream from the clam, and 01wrate!l b,\· hy<lrauli<> 
l'Ontrol;; from a honse on the left abutment. The out­
let would be controlled at th<> !lownstream encl b,\· a 
hollow jet valve. 

Coon Creek R!';;e1·voi1· wonhl inundate the presrnt 
connt,\· roa!l whieh <·rosf\ef\ the lowPl' encl of the r!'S!'r­
voir area. Th<> reservoir would also inundate a small 
amount of irrigate<l pa;;tnre. Ilowewr, most of th<> 
re;;e1Toir ar<>a i;; unimproved grazing larnl. 

The pl'oposecl tlivcr;;ion works on Coon Creek wonl<l 
in(·orporatP remaining features of an abauclonecl di­
version structure at a site approxirnatl>l,\· 3.:3 miles 
up;;tream from U. S. Ilighway 09E. The site was ex­
amine<l and ;;urveyecl tluring th<> eourse of tltP inwsti­
gation. 'l'he existing works cmrnist of a POlll'rete gat<> 
strndnre w·ith ponc1·pte abntnwnts . ...:\11 earthen !likP 
whieh formerly complete<l stream Plosnre of the left 
abntmeut has b<><'n d<>;;t1·o)·<'<l. Stream heel elevation 
at the sit<> is 1--10 feet, aml the gate strnPtnre is 17 feet 
in lwight abow str<>am bed. 'l'he gate opPuiug· is 3fi 
fpet in wi<lth. arnl POntains 7 hays to hol<l flashboarcls, 
Pa<'h ,Yith an 01wniug· --! feet in width. 

F'or (•ost estimating pnrposPs, it was pla1111e<l to 
utilize the ol<l emwrete gate ;;tnwtnre by installing 
removable fla;;hboal'<ls to a h<>ight of 7 feet ahon 
stream becl el<',,ation. The earthen dike ,Yonld be re­
pl,we<l from the left ahutnwnt of the gate stnwtm·e 
to th<> natnral bauk of Coon CrPPk, a tlistanee of about 
100 frt, t , to eomplete the str<>arn Plosm'<'. This emhank­
nwnt wonlcl he approximate!)· 10 fret in h!' ight, with 
2: 1 side slop<>s and a crest el<>vation of 150 feet. ~\ 
;;i111ila1· dike with crest el<>vation of 155 feet , portions 
of whieh are already iu pla<·P, would externl npstream 
alono· tltP hrn· Jpft hank of Coon Cre<'k for a !listmwe 
of a;proximatel)' 1,000 fl'PL At a point abont 50 f<>Pt 
upstream from the main axis of the dive1·sio11 strnc­
t 11t·e, a (·oncrete headwall would be plaeecl in the l<>ft 
si<fo embankment , containing· a --!- h)· --!-foot ;;lid<> gate 
to control rel!' a;;Ps into a propose<l eanal. It was p;;t i­
mate!l that ;;pilhrn,\· capa<·it)· of th e Pxisting gate 

strndrn·e, after n•muYal of the flashboanls, wonld he 
in excess of 2,000 sePon<l -f Pet. It was l'Onsidered that 
infrel1uent flood flow;; in Coon Creek in exeess of thii:;; 
arnonut would wa;;h ont the elosiug eal'th embank­
ment, all(l that the Pmbankment wonlcl haye to be 
rep laced aftPr such fl<WLls. 

The proposetl eanal , with a (·apacity of 100 seconcl­
fePt , wonlcl extend from the heaclgate in a general 
southerly clireetion a clistanee of approximate!)' 5.5 
miles to 1\Iarkhnm Ravine. The conserved water wonlcl 
then be cmweyed in the natnral channel of l\Iarkbam 
Ravi1w for a clistanl'e of about 1.1 miles, where it 
"·onlcl he <liwrtecl by a flaflhboard clam arnl conve,\'ecl 
in a canal for a clistanee of abont 1.2 miles and dis­
diargecl into Anbnrn Ravine. For an initial distance 
of about 0.5 mile from the heaclgatP, the l'anal wonlcl 
be ;;hotcrete-linecl and of tra1wzoiclal section, with 1 : 1 
Ride slopes, bottom width of --1.0 feet, cl0pth of --1.0 
feet , and freeboarcl of 1.0 foot. Its ;;lop<> wonld be 
approximately 2.:i feet per mile, and the veloeity 
would be about 3.5 fePt per Reeornl. The rl'maining 
portion of the eom,tn1etetl eanal woulcl be of an un­
line<l trapezoidal sedio11, with 2: 1 side slopes, bottom 
wi<lth of 7.0 fret , depth of :3.7 fret, a11<l freeboanl of 
1.0 foot. Its slope " ·onlcl be approximately 2.5 feet 
per mile, and the velol'ity would he about 1.D feet per 
;;epoml . . ..\t a clistanee of about l.'.3 miles before reaph­
ing· l\Iarkham Ravine, the eondnit wonhl cross U. S. 
Highway 99E and the Nouthern Paeific Railroad. TlH• 
strndnre to carl',\' the water nrnl<>rneath the highwar 
and railroad traeks would be a st<'ei pipe --18 ind1es in 
clia meter. 

Co;;t estimatPs for the <·anal were baf\ed on designs 
utilizing tlnta obtained by a r<>eonnais;;anl'e field loca­
tion ;;mTe,\' , DPtaile<l design of the distribution sys­
tem, l1<n,'PV!'r, wa;; l'On;;iclered to be outside thP f\l'OJW 
of the l'lllTPnt inve;;tigation. Coi'\t estimate;; for the 
;;ystem were basecl on know11 eosts of similar irriga­
tion works p}s<>where in California, adjuste!l to cor­
re;;poll(l with 1·011ditions p1·evaili11g in PlaPer County. 

Pertinent data with re;;ped to general featurps of 
the Coon Creek Proj Pd , as <lP;;ignecl for eo;;t estimat­
ing 1n1rpof\es, are 1n·es(0 lltP!l in Table 82. 

'!'he l'apital l'Ost of the Coon Cr<>ek Projed., on a :3 
JWI' crnt interest ba;;is and ba;;e<l 011 priPPs prevailing 
in .. \pril , 1~)3~, was est imated to be about $:1,G73,000, 
a]l(l the l'Ol'l'esponding annual cost was estimate<l to 
be abont $28:U)OO. The r esultant (' ;;timatP<l averagP 
unit cost of t he f>G,000 acr <>- feet 1wr ;;ea:-;011 of irriga­
tion >·iehl wa;; abont $5 .00 1w1· al'rc•-foot. 'rhe esti­
mated n11it cost of the 42,000 a<·re-feet of supplemeu­
tal water 1wr season applied for irrigation in the 
sPrYi<·e area eon;;i<ler ecl was abont $6.70 per al're-foot. 
On a 4 per e<>nt inter Pst basis these nnit l'o;;ts wen' 
$5.t-10 p c• r acre-foot and $7 .70 per al'rP-foot , re;;pPl'­
t ive l,\'. 'I'he;;p <'Stimates of (·u;;t do not indmle pos;;ible 
t•ltarges for use of th e exi;;ti11g <liversion works 011 the 
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TABLE 82 

GENERAL FEATU RES OF COON CREEK PROJECT 

Coon Creek D a m 
Type-earthfill 
Crest elevation-.5GO feet 
Crest length- 1,120 feet 
Cres t width- 30 fee t 
Height, spillway lip above 5tream bed- 207 feet 
Side slopes-3:1 upstream 

2 .. 5:1 downstream 
Freeboard, a bove spillway lip- 8 feet 
Eleva tion of stream bed- 345 feet 
Yolume of fill- 2,201,000 cubic ya rds 

.\uxiliary Dams 
Type-earthfill 
South saddle dam 

Crest length 1,450 feet 
Crest width- 20 feet 
t--ide slopes- 2.5:1 
~Iaximum height- 64 feet 

North saddle dam 
Crest length- .5.50 feet 
Crest width- 20 feet 
Side slopes- 2 . .5:1 
~Iaximum height- 39 feet 

Yolume of fill, both dams---449,000 cubic yards 

Coon Creek Reservoir 
Surface area at spillway lip- 820 acres 
Storage capacity at spillway lip- 59,000 acre-feet 
Drainage area, Coon Creek- 40 square miles 
Estimated mean seasonal runoff, Coon Creek- 32,800 acre-feet 
Estimated seasonal diversion of Bear River water through Combie-Ophir 

Canal- 35 ,700 acre-feet 
Estimated seasonal irrigation yield- .56,000 acre-feet 
Type of spillway- oi,ee weir, concrete-lined 
Spillway discharge capacity- 14,000 second-feet 
Type of outlet-48-inch diameter steel pipe beneath dam 

Diversion ""orks 
Bear River ..... _ .. __ .Existing concrete gravity weir, with overpour 

section, approximately 300 feet in length, and 
approximately 1.5 feet high above strea m hed 
elevation of about 1,500 feet ; side channel diversion 
box, with overpour parapet wall a nd sluice gate; 
headga t es in concrete headwall. 

Coon Creek. ._ 

Conduits 

. Existing concrete diversion structure for flashboard 
control, with opening 3.5 feet in width and 17 feet 
in height above s tream bed elevation of 140 feet; 
to be rehabilitated by installation of flashboards 
to height of 7 feet , construction of auxiliary 
earthen dikes , and installation of concrete head­
wall and 4- by 4-foot slide headgate. 

Bear Rh·er Diversion .. Existing conduit with estimated capacity of 106 
second-feet. 2.4 miles in length, comprised of 
concrete-lined and unlined canal sec tions, wooden 
flume, a nd steel pipe siphons. 

Coon Creek Diversion 

Type .. 

LPngt h in miles_ . 
Side slopes. 
Bottom width, in feet.. 
Depth, in feet ______ .. 
Free board, in feet ._. 
Slope, in feet per mile. 
Yelocity, in feet per second. 
Ca pacity . in second-feet. .. 

Trapezoidal, 
shotcrete­
lined canal 

O.ii 
1:1 
4.0 
4.0 
1.0 
2.,5 
3.5 
100 

Trapezoidal , 
unlined canal 

.5.0 
2:1 
7 .0 
3. 7 
1.0 
2 .. 5 
1. 9 
100 

BPar Riwr and the eanals of the XPYada Tnig·ation 
Dist1·iet. TlH')' do, hom:Yer. inelucl<' Pstiniat<>cl eosts 
for aequiring the existing abandoned <liversion strue­
ture on Coon Creek below the <lam. 

Estimated capital and annual <'Osts of the Coon 
Creek Projeet 011 a 3 per cent intprpst basis are sum-

111 

mariz<>d i 11 tlw following ta bu lat ion. Deta ilecl eost 
<>stimatt>s are presented in ~\ppell(lix 1'. 

1-:.~ti111ated Costs 
Capital Annual 

Conn C'rPPk l >am a11<l He1sel'\'nir_ ___ $:i,O-Fi,000 $'.!:!-1,000 
Coon CrPPk I >in•rsiou nncl Conduit_ _ :!::o,oon 1:~.000 
I>istrihution ><ystem ______________ ::oo,OOO -!li,000 

'1'0'1'.\L~ _______ _ __ $G,ii7G.OOO $~S8,000 

Doty Ravine Pr oject. The proposed Doty RavinP 
Dam woul<l be located in Sections 30 aml 31, 'l'own­
ship 1:3 North, Range 7 East, ::\I. D. n. & ::.\I., at a site 
on Doty Havine, a tributary of Coon Creek, some -1.3 
miles northeast of Linl'oln arnl G.2 miles upstream 
from U. S. II ighway 99E. Stream lw<l elevation at this 
sit<> is 22;) feet. !<'or eost estimating purposes it " ·as 
assumed that Doty RaTine llPservoir would eonservP 
the runoff of its own watersht>cl, as well as water clis­
eharged from tlw , Vise Power llonse of the Pacific 
Gas arnl Eledric Compan)r during the winter. This 
latter flow " ·oulcl be available i11 1\nlrnrn Ravine for 
diversion to aml conveyanc·e in the existing Auburn 
Ravine Canal of the NeYada ll'rigation District . .The 
watPr would be rPleasPcl into the Dot.'· Ravine water­
shed at a point some -1- miles ahow the clam site. 
Tlw c·o11served waters, after releasP from the reser­
Yoir, would flow down the ehanuels of Doty lfavine 
arnl Coon Creek for clownstr<>am diversion and use. 

In Chapter I rI it was estimated that the present 
re<1uireme11t for supplemental water in the Yalley 
enit is about 8.:-wo aere-feet per season. Ilowewr, in 
design of the Doty Ravi1w Project, it was considered 
clPsirable to provide sume capaeit:v for future growth 
in water re<1nirements. As a first step in detPrmina­
tion of the size of the Doty Havine Project, estimates 
" 'ere ma<le of yields of the propose<l "·orks for variom, 
reservoir storage capacities. 

I 11 stndi~s of the Dot)r Ravine, Lin<·oln, Auburn 
HavinP, "\Yhitney Hauch, and Clowr Valle~· Projects, 
suhseque11tl)r deserilwcl, it was <·onsiderecl that the 
natural runoff of tlw watershe<ls a hove the propoSP<l 
resenoirs wonl<l be supplemente<l h)· water clis­
l'hargecl from "\fise Power Honse, loeatecl on Auburn 
Havine, <luring the six winter months from November 
through April. Hecorcls of spill from ,Vise PowE'l' 
House to the Ameriean RivPr, measu1·ed as flow of the 
South Caual below Tunnel 11), southeast of Newcastle, 
indicate that during the period from 1!);32-33 through 
1949-50 the minimum flow during these six months 
was 52,000 acre-feet. " ·hir-h oeeurred in 1945-4-6. In 
yield studi<'s ma<le for the fin• proje!'ts. therefore, it 
"·as assume<l that this amount of water could have 
been <liYertecl Paeh season during- the six winter 
months from the South Canal into A uhnl'n Ha vine at 
,Vise Power House, for downstream storage or redi­
version to off-stream storage. ~\llowall(•e was ma(le for 
an estimated ('OllYe)'aIWe loss of 1 i) per cent, or about 
8,0UO a<·re-feet pE'l' season, an<l the r<"maining -1--1-,000 
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acrt:>-fet:>t of wat<'r per season was assumed to be a,·ail­
abl<' to supplement the uatn ral runoff. 're11tatiYP allo­
eatiom; of water ,,·ne made to thl' fiyp projt:>cts, as 
shown in Table 83. 1t will be note<l that the sum of 
thP alloeations to thP projects exceeds the amount of 
water JHPSPntly aYailable sineP it was assumNl that 
all projects would not be eonstrncted. 

TABLE B3 

POSSIBLE SEASONAL SUPPLY OF WIN­
TER RELEASES OF WATER FROM WISE 
POWER HOUSE TO PROPOSED RESER­
VOIRS IN PLACER COUNTY 

R eser,·oir 

I>oty Ravine _ __ _ 
Lincoln __ __ 
Auburn Ravine 
Whitney R a nch _ 
f'lov!'r VallPy _ 

Distrihution. 
in acre-feet 

23,000 
9.000 

10.000 
11,000 
22.000 

Ip >·ield studies for thP Dot>· Havine ProjPct, it was 
estimated that mPan seasonal runoff of Doty RavinP, 
from the approximate!>· 18.3 square miles of watPr­
shecl above the clam sitP, is about 10,800 aerP-f Pet. .As 
previously meutionecl, it was assnmNl that an adcli­
tioual 23,000 acre-f PPt of water per spason, disehargecl 
from "\YisP Power House, would lw imported to tlw 
Doty Ravine watershed by means of the Auburn 
Ravine Canal. Based on rpeorcls arnl estimatPs of run­
off cluring the critical clr>" period whieh Ol'<'llrrPcl in 
the SacramPnto Y allPy from 1!)20-21 throngh 193-1:-35, 
>·ielcl studies werP madP of thrt'e sizPs of reseryoir at 
the Doty RaYinP site. 1t "·as indieatPcl that Doty 
RaYinP RPservoir could be operatPd with onl>• small 
irrigation deficiPn<"iPs during the Pritical period. 
)Ionthly dPrnancls on tlw reservoir ,rere assunwcl to 
he proportional to thP PStimated distribution of irri­
gation dPmands in the Valley enit, as pr<'s<'ntecl in 
'rable -1:6, <'xcept for modifieation in ... \pril and :May 
to 1wrmit grPater irrigation of riet:>. A summar>· of the 
rPsults of the >"iPld stuclie:c; is JH'Psente<l in Tab1P 8-1:. 

Any rPlPasrs that might be made to Doty Ravi11P 
HPs<'rvoir from thP "\Yise Power llouse aftPr th<' Pll<l 

TABLE 84 

ESTIMATED SEASONAL IRRIGATION YIELD 
OF DOTY RAVINE RESERVOIR, BASED 
ON CRITICAL DRY PERIOD FROM 
1920-21 THROUGH 1934-35 

(In a cre-feel) 

R t-ser\"oir s torage 
capac it y 

9,ROO 
32,000 
42. 400 

1 rril(ation 
y i,·ld 

10,000 
2R,OOO 
2 (1 ,000 

of April and during tlw irrigation sN1so11 would I"<'­
sult in l'OITPsponding inert:>ases in >·ie ld. 

...:\ft<'r consi<lPratio11 of tlw results of tlw Yield 
stndies. togPther with topography of thP clam sit~ and 
<·ost anal.,·sps hPrei11aftt:>r clis<"nssed. a rpsern>ir of 
:{2,000 acre-foot l'apaeity, with l'stimated sPasonal irri­
g·atio11 yiPkl of 28,000 acrP-fPet, was ehose11 for pur­
poses of eost pstimatPs to bP presented in this bullPtin . 
'I'lw yit:>lcl sttHly for this size of resPno ir is inelncled 
i11 , \ pJH'IHlix :.\I. 

l t was assumed that c·on yp>·anc<' lossPs. p l us tlw nn­
l'OllS tllllP<l portion of the supplementa l watt:>r suppl>· 
app lied to irrigation, would bt:> efft:>ctiw i 11 prPYPnting 
progTessiye arnl 1wrmanent lowering of g round watPr 
lPYl'ls in tlw art:>a s<'rV('ll and adjacen t arPas. It was 
Pstimatt:>ll that seasonal lossps in co11v<':n111<0 <' a rnl d is­
trilrntion of tht' ~8,000 ane-fept of SPasonal irriga­
tion yiehl ,rnulcl be abont 2fi per CPu t, or 7,000 ac· r P­
ft:>et. leaving· sonw 21,000 a<'re-feet 1wr spaso11 fo r sur­
facp applil'ation to inigation. It was a lso assum<'d that 
tht:> avt>rag<' st:>asonal applieation of water would lw :Li 
acrP-fe<·t 1wr aerP. ( )11 this basis it was <'stimatP<l that 
the snpplenwntal water wonl<l bP appl iell to some 
().lHJO a(·res of inigablt:> land prPsPntl>· not ir rigatecl. 
'l'lw lands ar<' in a sPrYin· arPa lying g<'Ilt:'rally a d ja­
(·ent to Dot>· Ravin<' and Coon Crt:>Pk, and l·ast of 
Hec•lamation Distri!'t 1001, ancl a l' <' shown on P late 25. 

An estimate of tlw monthl>· distribution clt:>marnl for 
ini<.tat i011 wat t:> r i11 tlw \T alle>· ('nit was JH'l'St:>ll tt'<l in 
Tablt:> -1:6. Based on these data , with moclifieation to 
1wrmit greatl'r inigation of rieP, monthl~· <ll•man cls 011 

the Doty Ravi11P Projp<'t would bl' as shown in 
TablP 83. 

TA BLE 85 

ESTIMATED MONTHLY DISTRIBUTION OF DEMAND 
FOR WATER FROM DOTY RAVINE PROJECT 

:\lonth 
Pf'r r ent of Gross release , 

Heasona l tot a l in acre-feet 
------ - - ---

April _ 6 l.700 
;\lay I.Jc 3 ,!100 
.June __ 20 .j,600 
.July 23 fi,400 
August 22 G,200 
:-c\ept ember ll 3 .100 
October_ 3 800 
Novem ber __ 1 300 

TOTALS 100 28.000 

,\ topographie map of tlw Dot>· RaYinP llam ancl 
r l's<' rYoir sitl's, at a Sl'al<' of 1 inch eqnals -1:-1:0 fe<'t, arnl 
with a l"ontour int<'J"Yal of 20 feet, was madt:> by the 
DiYision of "\YatPr R t:>soun·t:>s in 1!)52, using photo­
grammpfrie nwthocls. Storagt' l"apac·itiPs of Dot>· 
Rin-ine Reservoir at various stages of water surfae<' 
PlPvation are giw n in Table 86. 

Bas<'Cl upon prt:'liminary geologi(· r<'l'Oimaissanee. 
the Dot>· RaYi1w clam site is eonsider<' <l snitablP for 
an earthfill dam of the moderat<' heights <'Ollsiderecl. 
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TA BLE 86 

AREAS AN D CAPAC ITIES OF DOTY RAVIN E RESERVOIR 

Depth of water 
at dam, 
in fet't 

o_ ----- -
15 _ __ _ 
35 _ _ 
55_ - -
75 __ _ _ 
95 ____ _ 

105 _____ _ 
115 __ 

i \Ya ter Rurfaee 
eleYation, 

: t·.s.G.S. datum. 
in it'd 

225 
240 
260 
280 
300 
320 
330 
3.tO 

". a ter surface 
area, 

in acres 

0 
6 

i2 
2 10 
-118 
792 

1,026 
1,296 

Storage 
capacity, 

in acre-feet 

0 
100 
800 

3,600 
!J.800 

22,000 
32 ,000 
.t2,,t00 

Fonn<lation rol'k of the site eonsists essentially of a 
deeompose(l granitie rode Onterops O(·enr in limited 
areas. ehiefly in the upstream half of the reservofr 
area. \Y e;1t hering of the roek is qnite p!'ouotmeed, 
often eXC't>eding 15 to :W fet't where exposed in road 
cuts. \Yhen \\·eathered the roek has a typieal, li1d1t reel 
ferruginons color, and is very friable. Large crystals 
of feldspar are eommon; hiotite is present in variable 
amounts; and erystals of hornblende are moderate!~· 
common. In exposed sections. random jointing is ('Olll­

mon and quite prononueed. Generall~· the roek ap­
pears to be a light-(•olore(l granodiorit<>, although 
variations from this freqnently occur. Stripping be­
neath the impenions seetion \\·onld not be great. 
anrag-ing -1 feet of earth and \Yeathered rock. in­
eluding the root zone. Stripping in the spillwa~· sec­
tion may average slightly greater across the crest of 
the ridge . 

Iin-estigation of potential bonow sources diselosed 
eonsiderable amounts of earth loeatetl within the res­
en·oir area. ::\Iaterial snitahh-' for the impervious sec­
tion of an earthfill dam exists within a 1-mile haul. 
and similar additional mate1·ial is located still farther 
upstream. 'rhis material has the appearanee of a (lark 
brown ela~· and is loeated in the flat pasture lands 
bordering Dot~· Havine. 

l\Iatt>rial suitable for the pen-ions seetion is avail­
able from tailings \\·hieh are located northwest of the 
dam site but \\·hich wonl(l probably r<>q11il'e some 
processing. In addition, de<·ompos<>d granit(' is avail­
ablt> in ab1mdant quantity in the res<>n·oir area and 
this eonld also he utilized for the penions seetiou. 
Riprap <>onld be obtained b~· opening qnany pits and 
utilizing the hard gTanitic ro<·k ocenning in places 
\Yithin tlw r<>servoir area. 

~\s a result of ~·ield studies. g·eologie re<·o1111aissance, 
and preliminary eost estimat<'S, an earthfill llam 
lQ;"j ft>et in heig'ht from stream heel to spillwa)· lip, 
and with a <·rest eleyat ion of :1-10 f<>et, was seledecl 
to illustrate estimates of <'Ost of the Doty Ra,·inc 
Projeet. The dam ,rntild eonsist of 8 <>arthfill strne­
tnres. a main clam across Doty RaYine and 7 auxilian' 
saddle clams. 'l'he main dam would have a erest length 
of abon t G.G90 feet, a c•rest width of :rn fret, an(l 

2.;3: 1 npstrcam and downstream slopes. The saddlt' 
dams woul<l Yar~' in length from about mo fret to 600 
fret. ancl would Yal')' in height from ahout 5 feet to 
GO fret. 'l'he sa<lcll<> (lams wonld htn-e !'!'est widths 
of 30 feet to aceommodat<> a roadway, a]l(l 2.5: 1 up­
stream ancl downstream sh>JH's. 'l'he e<>ntral imprrYi­
ous c·ore of the main dam would have a top width of 
10 feet, and 1 : 1 slopes. '!'he ontPr pervions zones of 
the main clam wonlcl eonsist of stream bed grnvels. 
dredger tailings, and other gTawl mat<>rials. 'rlw up­
stream fac•p of thP main clam \Yonlcl be prot<>ctPll b)' a 
:3-foot blanket of riprap. and a similar hlankd 2 f<>et 
thiek wonlcl proh:->d the downstream faee. The total 
PstimatNl volnme of fill of the main dams and the 
saddle clams would he l ,!l2G,OOO enbic )·ards. 

The <'Olll·1·et(' spillwa)· ,rnnlcl be of thl· ogee w<>ir 
tnw \Yith a eon!'rete-lined 01wn chute, and would be 
loeat!'Cl on th <> left abutment of the clam. 'l'he maxi­
m nm depth of water abow the spillwa)' lip would be 
G feet, and an additional 4 feet of freeboarcl wonl(l be 
proYiclecl . 'l'h<> spillwa~· \\·oulcl have a capaeity of 
10,800 seco]l(l-fret, rrqnirecl for an assumed maximum 
clischa1·ge of :mo sPeond-feet per sqnare mile of (lrain­
agc area. and ,rnnl<l discharge into a stilling basin in 
a draw that joins Dot)· H:wine (lownstream from the 
toe of the dam. 

'!'he outlet works would consist of a -18-iiwh diam­
eter wel(led steel pipe, pla<>ecl in a tl'('neh ex<·a,·atell 
in roek beneath the llam a]l(l eneas<>cl in <·onerete. Re­
leasps from tlw n•sen·oir would lie <>ontrollecl at a sub­
merged cow·1·ete box in let strnl'tnre hy two :JG-ineh 
(liameter h)·dnmli(·all~, <'ontrollecl hntt<>rfl~· yalns, 
01wratecl from a lrnuse on th<> c·rest of the <lam. The 
ontlet wonl(l be controllecl at the downstrt>ain P]](l by 
a :36-int'h <limnetPr hollow jet n1he, clisehaq.:-ing on 
the rig-lit hank of Dot~· Hm·iue downstream from the 
to<' of the (lam. The conserYPd watrr ,yon l<l hP eon­
wyecl in the natural channels of Dot~· Rm·ine and 
Coon Cr<><'k for (li,·ersion b~· clownstream ns<>rs. 

\Yithiu th<· n·sPrYoir a1·e s<·Yr ral mil"s of <·onnt,\· 
rnacl, a few small farm houses and buildings, and tlw 
.:.\fount Pleasant Gnrng<> Hall. ~lost of tlw land is na ­
ti,·e grnss and brnsh. \\'ith ahont 7f) a<·1·rs of inigate(l 
pastnre. 

D etai lPCl cl!'sig·n of the distribution s)·s!l' lll r eqnil'P(l 
to sen'<> wakl' to users \\'as eonsicler<>d to hr 011tsicle 
1 lw S<·o1w of the l'lll'l'ent i11Y<>stigatio11. Cost estimates 
fo1· the s)·stem ,n•re bas<><l on knO\\'ll C'Osts of simila1· 
irrigation ,rnrks Pls<>wher<' in California. adjnstrcl to 
<·mTespond with !'Ornlitio11s pn,,·ailing Ill Pla<'<'l' 
Conn t~·. 

P ertinent data with l'Pspe<'t to g<>neral features of 
thP Dot)' Ha,,in P Pro.i<>d . as <l <>s ignNl for eost <>sti­
mating purposes, ar<> pl'esented in 'l'ahle ~7. 

The !'apital <·ost of tlw Dot~· lfaYine J>roj<'d , on a 
:1 1w1· ('(' n t in t(·r<>st basis a 11d based on priees p 1·eyail­
ing· in ,\ pril. l!)!'l3 , \\'HS <>stimat<>d to he about $3,:t52,-
000, arnl th<> <'OIT<>spm1<ling a1111nal f'ost was <·stimat<>d 
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11-t- l'LM''E H COHXTY IN"YESTICL\TIO.\' 

TABL E 87 

GENERAL FEATURES OF DOTY RAVI NE PROJECT 

Dot,· Havine Dam 
Type-earth fill 
Crest ei .. ,·ation 340 feet 
Crest length- fi,590 feet 
Crest width- 30 fret 
Height, spillway lip abovP stream Led- 105 feet 
Ride slop<'s-2 . .'i:l 
Frc•ehoard, above spillway lip- 10 feet 
Ek•,·ation of stream bed- 225 feet 
Volume of fill-l,iSfi,000 cubic yards 

Auxiliary Dams 
Type earthfill 
Total crest length, seven dams - 2,310 f<·et 
Crest width-30 feet 
Side slopes-2 .. 5:l 
Total volume of fill, seven dams-140,000 cubic yards 

Doty Ravine Reservoir 
Surface area at spillway lip- l,02f, acres 
Storage capacity at spillway lip-32,000 acrc-fPet 
Drainage area, Doty Ravine- 18.3 square miles 
Estimated m<'an sPasonal runoff, Doty Ravine- 10,800 acre-feet 
EstimatPd maximum seasonal diversion of water from " ' ise Power House 

through Auburn Ravine Canal-23,000 acre-feet 
E~timated seasonal irrigation yield- 28.000 acre-feet 
Type of spillway-circular ogc,e weir, concrete-lined open chute 
Spillway discharge capacity- 10,800 second-feet 
Type of outlet 48-inch diamet<>r welded sted pipe lwnPath dam 

to be abont $170,000. 'l'hP resultant estimated average 
unit l'Ost of the 28,000 aere-feet of irrigation yield per 
season conserved b~- Dot~· Ravine ReserYoir was about 
$6.10 1wr aere-foot. 'I'he estimated nnit eost of the 
:H,000 acre-feet of supplemental water per season 
supplied for inigation in the senil'e area eonsiclerecl 
was about $8.10 per acre-foot. On a -t- ]WI' ePnt interest 
basis these uuit costs wPre $G.90 pPr aere-foot and 
$9.:~o per acre-foot, respedively. These estimates of 
eost <lo not inehHle possible l'harges for nse of the 
Auburn Ravine Canal aIHl the <>xisting diversion 
works on A ulrnrn Ravine, or the eost of water at '.Yise 
Po\\'er House. 

EstirnatPd <·apital and annual eosts of the Doty 
Ravine Projed. on a ;3 per rent interest basis are snm­
marized in the following tabulation. Detailed cost 
estimates are presented in 1\ ppendix ?\. 

Estimated r'nsts 
('apital .I 1111110/ 

Doty Ha Yin<' I>am :11Hl Rt>s<'noir . *~.'.?0'.?,000 :j;l-11.000 
Distrihution Ryst<>m __ _____ _ __ _ _ 1!i0,000 :!7,000 

TOT.\L~ _ 

Lincoln Project. 'l'he proposed Linl'oln Dam 
would be located in Sections 1-t- arnl 15, Township 13 
North. Range 6 East, 1\1. D. H. & 1\1., at a sitP on Coon 
Crrek. some !"i.5 milPs north of J;ineoln and 5.0 miles 
upstream from U. S. Highway !)!YE. StrPam heel eleva ­
tion at this site is 175 feet. TlH~ Li11eol 11 Dam would 
POnserv,~ the runoff of its own watershed. or, in tlw 
eve11t Coon Creek Dam W<'re eonstrneted as hPl'Ptofore 
desc·rihed, it woul<l t·onsern' the runoff of thP Coon 
Creek wat Prshe<l bPtwecn thP two dams. Tt was 
assnme<l that, in eithc l' ,·ase, the natural runoff 
wonld Le snpplementell with water dis,·hargecl from 
the '.YisP Power llousP of the Pa<·ifi,· (las arnl Eledrie 

Com pan~-, as (lisl'nssPtl i11 eon neetion with the Doty 
Ravine Projed. 'l'his latter flow wonlcl be available in 
~\nhun1 Ifayine for cliv<>rsion to and c011veyance in 
the existing- 1\ub11r11 Havi11c Canal of the Nevada 
f nigation Distriet. 'l'he cliv<'rtell water would be re­
leasNl from the 1\ uhurn Ha vine Canal i11to the Doty 
H~wi1w watershed at a point some -t- milPs aboye the 
Doty HaYi11e dam sitP, then reclivPrted clow11stream. 
from Doty Ifavine by a diversion strueture and eon­
veyed in a ea11al to Coon ( ;reek. The eonservecl 
waters, after release from the res<>rvoir, would flow 
down the natural channel of Conn Creek for down­
stream cliversio11 and use. 

In Chapter Ilf it was estimate<l t hat the present 
requirenwnt for suppleme11tal water in the Valley 
Unit is about 8,300 aere-feet per season. However, in 
design of the Lineoln J>rojeet, it was eonsillered de­
sirable to provide some ,•apaeity for future growth in 
water reqnirPment whil' h " 'oul<l o,·,·nr throug:h devel­
opment of irrigable lands not presPntly irrigatell. As 
a first step in determination of the yiel,1 of the Lincoln 
Proj ed, estimates were nu](le of the yiPld of a 15,000 
aere-foot reservoir undPr various l'Onditions of water 
supply. It was Pstimatecl that t he mean seasonal run­
off of Coon Creek, from thC' approximate}~, 53 square 
miles of waterslw,1 above the clam site, is about 38,200 
aere-feet, arnl that the runoff from the approximately 
13 sq uarP miles of wa tershe,1 b,,twPPll t he Coon Creek 
and Lincoln dam sitPs is about 5,-t-00 acre-feet. It was 
assumed that an additional supply up to 17,500 al're­
fePt of water per season dis('hargecl from "\Yise Power 
House , could be i.mported to the Coon Creek water­
shPll hy means of thP Auburn Ravine Canal, enlarged 
arnl externle<l. Ilase<l on reeorcls and estimates of nm­
off during- the eriti,•al dry perioll whieh oecnrred iu 
the Raerameuto Valley from 1020-~l throngh 193-t--35, 
yi('hl studies wen' nialfo of a 15,000 aere-foot reservoir, 
under three possible conditiom; of runoff or diversion 
into the reservoir. Tt was inclieated thnt in eaeh case 
Lineoln Reservoir could be operate(l with only minor 
defieiencies (luring the <'ritieal perio(l. l\Ionthly de­
mamls on tlw reservoir were assume(l to be propor-

TABLE 88 

ESTIMATED SEASONAL IRRIGATI ON YIELD 
OF LINCOLN RESERVO IR W ITH 15,000 
ACRE-FOOT CAPACITY, BASED ON 
CRITICAL DRY PERIOD FROM 1920-21 
THROUGH 1934-35 

(In acre-feet) 

Inflow 

F ull na tural flow of Coon CrePk _ 

Full natural flow of Coon Creek , plus 9,000 acre-foot, di­
\'ersion from Auburn lbvinP_. --------------·-

Natural runoff between Coon Creek Dam a nd Lincoln Dam 
plus li ,!iOO acre-foot dive rsion from A.nburn Havine _ ... 

Irrigat.ion yield 

14,000 

17,500 

17,500 
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tional to the estimatNl aYernge monthl)· distribution 
of irrigation demands i11 the Yallp~- Unit, as present.Pel 
in 'l'able --1-6, except for modification in April and l\Iar 
to permit greater irrigation of rice. A sumnrnry of thP 
rpsnlts of thP yiPlcl stucliPs is 1n·pse11tPd in Table 88. 

Releases to the Lincoln P rojed from '.Yise Power 
House aftpr the end of Ap 1·il and dnring t lw irriga­
tio11 season would rPsnlt in C'OITespondi11g i11ereases in 
yield. 

AftPr consi<leration of topograph~- of th<' clam site, 
yi<'hl strnlies, an<l eost ana lyses hereinaftPr clisenssP<l, 
a reseryoir of 15,000 a<·re-foot storagp capaeity, with 
a D,000 ac re-foot <li ,·ersion from Auburn Havi n <' ancl 
with an estimate<l seasonal inigation yiel<l of 17.000 
acre-feet, was <· l10sPn for purposes of <·ost estimates to 
be presente<l in this bu lletin. ThP )·iel<l stncly for this 
size of rPsenoir is included in Appemlix l\I. 

It "·as assmn<'<l that rouYryanl'e losses, plus the 
nn<·o11su11wcl portion of the snpplemental water suppl)' 
applied to irrigation, woukl he effeetiYe in prewnting 
progressiYe all(l 1w1·m,rnent lowering of ground water 
lewis in the area seryrd ancl adjare11t a!'ras. It was 
estimate<l that seasonal lossrs in convP~·a11 re arnl clis­
tribu tion of the 17,500 a ere-feet of seasonal irrigation 
yield wonlcl bP ahont 25 per eent, or 4, --1-00 acre-feet, 
leaving some 1:3,100 aere-feet per season for snrfaee 
application to irrigation. Tt was also assmnrcl that the 
aYPragp seasonal applif·ation of water "·onlcl be 3.5 
aere-f PPt per aerP. On t his basis it was estimated that 
the supplPnwntal water woulcl he applied to some 
:3,700 aeres of irrig:ahle larnl not presentl~r irrigated. 
The lands are in a seniee area l~·ing generally ad­
jaeent to Coou Crerk. ancl east of Heelamation Dis­
tl'id 1001, and al'P shown 011 Plate 25a. 

.. \n estimate of the month l~- <listribntion demand 
fol' inigation water in the YallP)' Fnit was pI'esPnte<l 
in Table 46. Based on these data, with modifieation 
to permit greatel' irrigation of rire, the month}~- de­
nrnwls on the Lineoln Project ,voultl br as shown in 
Tahle 89. 

..1\ topographic map of the Lincoln <lam ancl reser­
voir sites. at a scale of 1 imh equals --1-25 fePt, an<l 
with a ('(llltour int!'l'n1l of 10 fret, was ma<le b~· the 

TAB LE 89 

ESTIM ATED MO NTHLY DISTRIBUTIO N OF DEMAND 
FOR WATER FROM LINCOLN PROJECT 

:\Ionth 
Per cent of Gross release, 

seasonal t otal in acre-feet 

ApriL ___ 6 1.100 
:\lay --- 14 2 ,400 
.June -- 20 3 ,.500 
July ___ 23 -uoo 
August_ __ 22 3 ,800 
Sept!'m ber_ _____ 11 1,900 
Octobpr_ _____ 3 500 
No,·pmber_ __ -- 1 200 

TOTALS ____ 100 17,500 

115 

Division of "\Yater Resources in 1952, nsing photo­
grammetrie methOfls. Storage e;-1paeities of T,incoln 
Reservoir at various stagrs of watPr surfaee elevation 
are given in Table 90. 

TA BLE 90 

AREAS AND CAPACITIES OF LINCOLN RESERVOIR 

D,•pth of water 
at clam. in feet 

o __ 
JO _ -
20 _ 
30 _ __ -----
40 __ 
50 __ 
60 __ 
65 _ 
70_ 

1

1 

,vat er surface 
eleYation, 

U.S.G.S. datum, 
in feet 

175 
18.5 
19.5 
205 
215 
225 
235 
240 
245 

" 'a ter surface Storage capacity, 
area, in acres in acre- feet 

~-~~- -~---

0 0 
32 200 

100 850 
217 2,500 
330 5,200 
485 9,250 
67,5 15,000 
800 18,780 
930 22,400 

Basecl upon preliminary geolo:..6c reeonnaissanee, 
the Linroln clam site is eonsidPred suitable for an 
earthfill <lam of the moderatr heights ronsidPrecl. 
Slopes at this site are very g:rntle. Both abutments 
appear to hr granite> rock ridg:es with an estimated 
moderately hrav)r mantl<' of Plioeene cleposits. Gran­
ite rock is also exposed i11 a borrow pit loratecl at the 
edge of the roacl immediately north of the stream 
about a quarter of a mile npstrPam from the site. This 
rock is hacll)" dreomposPcl at the snrface ancl is high 
in ehlorite, probabl)· an alteration product of horn­
blernle. Stripping for the impenious sertion woulcl 
consist of 3 feet of rarth and gravel on the right 
alrntmrnt, -I- to 5 feet of earth and gravel on the 
left abutment, ancl in the ehannel srdion a minimum 
stripping of 10 fePt near th!' bases of the abntments 
to 30 feet in the actin <·hannPl. This material would 
ronsist of g-ravel and fines. l\Iaterial for the imprni­
ous eore is readily available within <'asy hauling dis­
tanre and <·onsists of cle<·omposPCl granite and fines. 
DredgPr tailings are available for the penious see­
tion. Due to the grawll~- strnt'tnre of the <lam site 
foundation and resrrvoir area, leakage may be a prob­
lem if not properl~- eonnterP!l. ~\ si<le t'hannel spill­
,rn~· eonlcl be ent in thr left alrntment at about GO fret 
above the stream heel. 

The alrntnwnts an<l resrrvoir arra have a light 
brush <·oyer with seattrrP<l oak and cottonwood trres. 
'l'hP Janel is presentl~· nse<l for rattle grazing. 

. .As a result of )riekl strnliPs, geologic reromrnissance, 
and f'onsideration of topography and prrliminary 
rost estimates, an earthfill clam 60 fert in height from 
stream bed to spillway lip. arnl with a erest rleva­
tion of 2--1-:"i frrt, was srleete<l to illustrate estimat!'s 
of rost of the I,ineoln Projed. Tlw clam wonl<l C'On­
sist. of tlir<'e earthfill stnwtnres, a main clam aeross 
Coon Cre<'k all(l two small anxilian' clikes in sacl­
clles at either eml of the mni11 clam. The main <lam 
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would han' a l'n•st lc>ngth of ahont :·L-100 fe<•t, a l'rPst 
width of :30 fept, and 2.:i :1 11pstrcam arnl downstream 
:--lopes. The two sadd le dik<·s wonl!l ban• an <wer-all 
l<'llg"th of abont 1,3 00 frl't., and wou ld lw about 7 feet 
in height with 2.5: 1 side slopes. The :30-foot erest 
width wou Id a!·<·ommoda t e a road way to rep lal'E' that 
portion of tlw eotmty roa<l whil'h would lw innnclatrcl 
b~· tlw n•s<·rvoir. T hr erntra l imprrvious l'Orc of the 
main dam wou ld ha vr a top width of 10 feet a nd 1: 1 
slopPs. Tlw outrr pcrvions zo11rs of the main <lam 
would consist of st r eam bed gTav<·ls, <l re<lgPr tai lings, 
and other gran•l matrrials. Tlw upstream facp of the 
main clam woul<l be protrl'ted by a :3-foot blanket of 
riprap. T he clownstrram slope wonl<l havr pervious 
fill of the hea,·ier gTadrs on the :mrfaee. The total rsti­
matecl volnme of fi ll of the main dam a 1Hl tlw two 
sacldlr !likes wonld br about 920,000 cubic yards. 

The eonnetr spillwa~· woul<l lw of the ogee weir 
type with a eOn(•rcte-lil](•d oprn ehutr, and would he 
locatr<l brtwcen the rnai11 <lam and a saclcllr dike on 
the left abutmrnt. 'fhc maximum clrpth of water 
ab<ffe the spilhrn~· lip would be 5 fcrt, and an a!ldi­
tional 5 frrt of frceboanl would br provided. The 
spillway would haYe a (·apaeit~· of 18,500 SE'<·o1Hl-fret, 
reqnire<l for a11 assnnwcl maximum <lisl'hargc of 350 
seconcl-frrt 1w1· square milr of drainagP area, and 
woukl <lis<·haq.!:<> into a draw that joins Coon Crrrk 
downstream from the toe of the dam. 

The ontlet wo rks would l'Ollsist of a -12-in<·h diame­
ter wt>hled steel pipe, placed in a trcnl'h exl'aYatc<l in 
r0<·k brnrath thr dam ancl E'lll'asrcl in l'Onerete. Rr­
lcascs from the rrscrvoir would br controlled by two 
:36- ineh high-1n·essnrP slide gates operated mannallr 
from the (']'est of thr clam. Thr co11servrd water would 
be <·ouye~·ed in the natural <·han11el of Coon Creek for 
di Yrrsion by downstream users. 

,Yithin the 1·csPnoir arP 2 miles of mra11deri11g 
<·01mt~· roa<l. most of "·hi<·h <:oul<l lw rcplaerd by 
using the <lam <'l'<"st as a roaclwa~·. I.Jands within tlw 
l'("servoir a rPa have I itt I<> US<' rxcept for grazing. 

1'h<· proposell cl i ''(-'\ 0 sio11 wodu.; on Doty na vi11e 
would he located at au clen1tion of about 280 feet. 
about 1 mile upstream from the proposrd Doty Ra­
Yine I )am. 1\ <·onl'retP awl fiashboanl <lam, G fept i11 
IH•ig-ht fro111 stream be<l all(l 2."i fc<>t i11 lrngth, " ·ou lcl 
be c-cn1strude<l 1o divert flows to the inl<'t of a <·anal. 
Tlw <·amil, with a !'apa<·it~, of 60 sel·o11cl-fe<,t a11d 8 
miles in l<·ngth, woulcl lw nnli11ecl. It ,rnnkl have a 
trapezo idal sedion, :3-f'oot bottom width, 1.5 :1 side 
slopes, a11<l a water clepth of :1.2 fr<>t. Th<> eanal 
woul<l cliseharge into C'oon Cre<•k approximatPly 1,000 
fopt upstream from the Linl'oln clam site. 

DetailPd clesig-11 of the distribution system rrqnired 
to serve water to usrrs was co11siclerccl to be ontside 
thr seope of the ClllT!'llt im'estigation. Cost <'stimatrs 
wPre hase<l on known eosts of similai· inig:a1 ion works 

elsewhPl'e in California, adjustrcl to eorrespollll with 
L"onditio11s pren1iling in Placrr County. 

Pertinent data with resprct to ge1wral fratures of 
the Lineol11 Proj rct, as clrsip:nrd for L"Ost estimating 
purposes, are prcsentrcl in 'l'abk 01. 

TABLE 91 

GENERAL FEATU RES OF LI NCOLN PROJECT 

Lincoln Dam 
T ype- earthfill 
C'rest elevation- 245 feet 
Crest length-3,400 feet 
Crest width- 30 feet 
H eight, spillway lip abo\'e st ream bed- 60 feet 
Side slopes-2. 5: I 
Freeboard, above spillway lip-JO feet 
Elevation of stream bed- 175 feet 
Volume of fill - 895,000 cubic yards 

Auxiliary Dikes 
Type-earthfill 
Total crest length , two dikes- 1,500 feet 
Crest width- 30 feet 
Side slopes-2. 5: 1 
Total volume of fill, two dikes- 25,000 cubic yards 

Reservoir 
Surface area at spillway lip- 675 acres 
Storage capacity at spillway lip- 15,000 acre-feet 
Drainage area, Coon Creek- 53 square miles 
Estimated mean seasonal runoff, Coon Creek- 38,200 acre-feet 
Estimated maximum seasonal diversion of water from ,vise Power House 

through enlarged and extended Auburn Ravine Canal-9,000 acre-feet 
Est imated seasonal irrigation yield- 17 ,500 acre-feet 
Type of spillway-straight ogee weir, concrete-lined open chute 
Spillway discharge capacity- 18,500 second-feet 
Type of outlet -12-inch diameter welded steel pipe beneath dam 

Di\'ersion " 'arks 
Flashboard dam with concrete abutments, wingwalls and apron, approxi­

mately 25 feet in length and 6 feet, high abo,·e the ,tream bed elevation of 
280 feet 

Conduit 
Type---trapezoidal, unlined 
Length, in miles- 8. 0 
Side slopes I . 5: I 
Bottom width, in feet 3. 0 
DPpth, in feet 3. 2 
Freeboard, in feet-I. 0 
Slope, in feet per mile- -!. 2 
Velocity, in feet per seconcl - 2.3 
Capacity, in srcond-feet- 60 

'l'he l'apital l'Ost of thr Lincoln Project, on a 3 per 
l'Pllt intrrrst basis and based on prices prevailing in 
April, 1953, was estimatrd to be $1.321.000 ancl the 
corrrsponding annual cost was estimatr<l to be about 
$66,000. Thr rPsnltant rstimatecl averagr unit cost of 
the 17,500 acre-fret of irrigation rirlcl prr srason was 
ahont $3.80 per acre-foot. The estimatrcl nnit cost of 
the rn,100 acre-feet of supplemrntal water prr season 
applie!l for irrigation in the senice area eonsillerrd 
was abont $;>.00 prr acre-foot. On a J pn l'Pnt baf,is 
tlwsp unit eosts werr ahont $4.30 per al're-foot and 
$5.tlO prr al'rr-fout, rrspectiYely. These estimates of 
l'Ost <lo not indnclr thr <~Ost of water at ,Yise Power 
Honse. 

Estimatc<l capital arnl a1111nal costs of the Lincoln 
Projret on a 3 per C<'nt intrrcst basis are summarized 
in the following tabulation. Dctail<>d cost estimatrs 
are fH'<>sente<l in ..1.\ppcrnlix N. 
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E.~linrnlrd rosls 
C'aJli/ul .li11111al 

Lincoln Dam :11ul He:sPJToir_ $1.1!10.000 !j-;i0,000 
Duty H11d1w din•r;:ion and canal_ :1S,OOO 2,000 
Distrihntion sp,tPm ____________ _ !):3,000 14,000 

$1,:-t:!1,000 $GG,OOO 

Auburn Ravine Project. Preliminary iuYestiga­
tions were made of two clam sites on Auburn Bavine, 
a lmn'r arnl an upper site, referred to as the Gold 
Hill and Ophir sites, respediYel,\r. Topog-raphie eon­
sicleratio11s limit the Golll Hill site to a dam with a 
maximum height of --!S feet from stream bed to spill­
wa.'- lip. Capaeit.'' of the reservoir with sueh a clam 
woul<l be only about 1.700 aere-feet, and the esti­
mated seasonal irrigat ion riehl ,rnul<l be only about 
1.(-i;"'lO aere-feet. Prelimi11ar.'- eost estimates indieatecl 
that eapital arnl annual eosts of clam ancl rese1Toir 
at the Gol<l Hill site woul<l be exeessiYe, as would be 
thP resultant unit cost of eonse1·vNl water. Beeause of 
limite<l yiel<l and high unit eost of water at this site, 
it ,ms 1.-!'iven no further present co11sicleration. 

Thr propose<l Auburn Ravine Dam would be lo­
eated in Seetions 11 arnl 1--1. Township 1~ North, 
Range 7 East, l\I. D. B. & l\I., at tlw Ophir sit<> on 
.Auburn RaYine some ~ miles ,Yrst of the town of 
Ophir and some 8 miles east of lJineoln. Stream bed 
elevation at this site is --165 feet. :B"'or <·ost rstimating 
purposes. it was assumed that .\nlrnru HaYine Resrr­
voi1· would C'Onse1-v0 the ru11off of its own watershecl, 
plus adclitional ,rnter in the amount of 10,000 acre­
feet per srason from ,Yise Power Honse, as diseussecl 
in l'Oilllection ,Yith thr Doty Ravine Projeet. During 
the inigation season the l'onservrcl watrrs, after re­
leasr from the resnvoir, would flow ,lown .Auburn 
RaYine all(} be availablr in tlw natural elrnmwl for 
<lownstrearn cli Yrr:,,ion ancl use. 

In Chapter Tl T it was rstimat<'<l that the present re­
quirement for supplemental wate1· in the Yalle.'- IT nit 
is about 8,:300 Hl'l'e-fert per season. However, in de­
sign of the Auburn Rayiue Projec•t, it was cousiclerecl 
desirable to provide some capacit~- for fntnre growth 
in watrr rcquir,•nwnt whil'h wonlcl oee11r through <le­
vrlopment of inigabl<' lands uot pre:,,entl,\' irrigatell. 

.. \ s a first step in determination of the sizr of the 
.Aubnrn Havine Proje<·t, estimafrs wer,, ma<le of .'·iel<l 
of the p1·opose<l "·orks for various resrrvoir storage 
eapa<·ities. Tt was estimated that the lll<'an seasonal 
runoff of .\nburn Tiavine, from the approximatrl.'· 
1..J..2 square miJ,,s of watershecl above the dam site, is 
ahout L1,800 a(·n'-fret. .As mentioned abon•, it ,yas as­
snme(l that runoff of Auhnrn Havine "'(Hilcl be sup­
plemc11t11cl hy a<lclitional water in the amount of 
10,000 acre-feet prr season released into ~\nbnrn Tia ­
Yine from "\\Tise Pow<'r House. 

Dasecl on n•eor(ls a11<l estimates of runoff during 
thL· l'ritiC'al clr~· prrio(l whieh O('C'lllTell in the Saera­
llH'll lo Yall ry fru1n 1020-21 through 19:H-:ri, ,\'iel<l 
stll(l i(•s ,wn ma<k of' two :,,izes of reservoir at the 

Ophir site. The limited number of sizes for whieh 
yiel<l stnclies ,wre macle ,yas largel.'' detennineLl br 
topogTaphie eonsiLlerations. It was inclicateLl that thr 
proposed .Aubnn1 Hayine Reservoir could be operated 
with onl.'· negligible irrigation defieieney during the 
eritiea l period. 11 out h l,\' <lemancls on the reseryoir 
were assumed to br proportional to the estimated dis­
tribution of irrigation clemands in the Yalley Unit, as 
presented in 'l'able --16, exeept for moclifieation in 
.April ancl .:.\ la,\- to prrmit greater irrigation of riee. A 
smm1iar.'' of the results of the yield stud ies is pre­
sented in Tabl0 92. 

TABLE 92 

ESTIMATED SEASONAL IRRIGATI ON YIELD 
OF AUBURN RAVINE RESERVOIR, 
BASED O N CRITICAL DRY PERIOD 
FROM 1920-21 THROUGH 1934-35 

(In acre-feet) 
--_-- --==--· =====,====~~-

R eservoir 
s torage capacity 

7,300 
11,700 

Irrigation 
yield 

8,000 
13,000 

Releases to the .. Auburn Ravine Project from "\Yisr 
Power IIousr after the end of .April an,l during the 
irrigation season woulcl result in (·orresponding in­
ereases in )' ie lcl. 

.After eonsi<leration of the results of the vield 
stlHlies, togrth<'r with topographr of the clam sit~ arnl 
eost anal.'·ses hereinafter cliseusse(l, a rrsern>ir of 
11,700 aere-foot Morage eapaeit.'-, with estimate<l sea­
sonal inigation yield of 13,000 aere-feet, was chosen 
for purposes of eost estimates to be presented in this 
bulletin. The .'-ielcl stu<ly for this size of resenoir is 
include<l in .Appendix 1\1. 

Tt was assrnnrd that eonveyanee losses, plus the nn­
c·onsume<l portion of the supplemeutal water supply 
applietl to irrigation, would be effeet ive in prewnting· 
progrPssiYe arnl 1wrmanent lowering of ground water 
levels in the area served and in acljal'en t areas. It was 
estimatrd that seasonal losses of water in eonYe)-anee 
and distribution of the 13,000 aere-feet of seasonal 
irrigation .'' ield would be about 2., per cent, or 3,300 
aere-fert, leaving some 9,700 aere-foet per season for 
snrfaee applieation to irrigation. Tt was also assumed 
that the ayerag·e srasonal applieation of water "·onhl 
be 3.5 acrr-feet per acre. On this basis it was esti­
mated that thr snpplenwntal ,rnter ,rnnlcl be applied 
to some ~,800 aeres, inrlrnlinµ: 700 acres presently 
served with µ:round ,rnter, and 2,100 aeres of irrigablr 
land presently not irrigate(l. These lands are in a 
seni<·e area l,\-ing generall.'' acljac<'nt to ~\ nbnrn Ra­
vine and easterl~· from Reelamation District 1001. 
and are shown on Plate 26 . 

.1\11 estimatP of thr monthl~- distribution of demand 
for irrigation water in the Yallry U nit was presented 
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111 'J'able -Hi. Baxecl on thcxe data, " ·ith modifil'ation 
to permit greater irrigation of rice, monthl~- (lemarnls 
on the 1\ ubllr11 TiaYine Projeet "·onld bP as sho,vn in 
Table 93. 

TABLE 93 

ESTIMATED MONTHLY DISTRIBUTION OF DEMAND 
FOR WATER FROM AUBURN RAVINE PROJECT 

l\Ionth 
Per cent of Gross release, 

seasonal total in acre-feet 
-----

April. 6 800 
:\lay 14 1,800 
June .. 20 2,600 
July .. 23 3,000 
. .\.ui,;ust . _ 22 2,900 
September. 11 1,400 
October __ _ 3 400 
Xo\"ember . _. 1 100 

TOT . .\.LS 100 13,000 

Topographic maps of the ~\ nbnrn Ha,·ine dam arnl 
resen·oir sites, at scales of 1 inch equals 200 fe0t an(l 
1 inch equals -!2;'i fe0t, respPetinly, with contour 
intenal1' of 20 fc,et, wp1·e ma(le b~- the Division of 
"\Yater Hesonr ces in 1952, using· photog:ramnwtrie 
methocls. Rtorage ca paeitic's of ~\nbnrn Ravine Reser­
yoir at various stag·ps of water surfa(_'e elevation arc 
gwen in Table 9-1. 

TABLE 94 

AREAS AND CAPACITIES OF AUBURN RAVINE RESERVOIR 

Depth of water 
\\"ater surface ,v ater surface Storage ele\"ation, 

at dam, 
i U.S.G.S. datum, 

area, capacity, 
in feet in feet in acres in acre-feet 

0 I 

465 0 0 
35. 500 4 50 
55 _ _ ,j20 12 200 
75 _ ____ 340 27 GOO 
95 __ 360 49 1,350 

115 __ .j80 76 2,6,50 
135 600 114 4,500 
155 __ 

-I 
li20 173 7,300 

175 . _ G40 260 11,700 

Basetl npo11 pre]imiuar.,· g-eological ret'onnaissaiwP, 
the ~\ nburn Ravine dam site is considered suitable 
for a c·oncretc gravity clam or for an 0arthen or 1·oc·k­
fill structure. 1.\ ny height of clam np to nea rly 200 frpt 
woul(l he fpasible at the site, with the maximum 
height being· topographieall.v limitetl by a broacl sad­
dle a few lmmlrecl feet north of the crest of the right 
abntm0nt. The axis of the proposed 0arthfill darn 
chosen for eost Pstimatinp: purposes was locatecl a 
short llistanc-P clownstrcam from the best topogTaphiA 
location, in order to ass111·0 that the impPrYions SPC­
tion of the struetnre wonM not lie on the granitic­
metamorphie (•ontaf't lwrei1rnfter d ese rihecl. This 
chost-·n loeation p1·oyiclPs a fonmlation of granitie roc·k 
for the most part. The g-ranitic roek is a wr>' slightl>' 
m0tanrnrphos0cl, hor11bl0rnle-ric·h material whid1 is 

quite hard ancl frPsh wherP exposed in Plrnunel ont­
c·rop. l\elatin· l~- nnweathere<l rock ('XtPndx from the 
sfream lwcl to heights of about 2i'l feet 011 Pither abut­
ment. ,Tointing is of minor importaiwc, cxc0pt in the 
arPH of the contad clesnihed in tlw folhrn·i11g para­
graph. 

'l'hc contact, between granitie roek dcnn1strearn an<l 
a sehistose amphiholite upstream, crossPs thP stream 
a short dista nce above the ehos0n axial loeation, aml 
would Pxtend onl~r beneath the pervious seetion of the 
clam. 'l'hc> c·ontaet strikes nortlnvesterl~- aeross the 
ehaimPl ancl trc>nds downstream into the right abnt­
me11t. It elosely fo llows a dearly defined gnll>-, which 
is tributary to tlw main stream eourse at :m aPl!te 
anglr clow11xtr0am. 'l.'his feature, t'Ouplecl with the pl'o­
nmmePcl schistosity, and with the several shc>are(l 
zones note(l in the eontaet area, 1eacls to the snpposi­
t.ion that the conceale(l eontaet nm>· aetnall~- be one of 
a fault nature. 

Tlw spilhrn>· eonlcl "·ell be cut. through the top of 
the hill forming tlw right ahntm0nt . ..An auxiliar~' 
dike of low h eig·ht would have to be proviclecl in the 
sacl<lle oc•.enlTinµ: north of the spillway. Ntripping 
under thP impervious seetion of an earthfi ll dam at 
this site should not cxe0ecl 6 fePt of soil mantle and 
loose roek on the right abutment and about 3 fppt. 
in the c·bannel section 011 the left abutment. Recl­
rrH'k in the vieinity of the site is hanl , and ('onlcl 
r<'a<lily be quaniecl for usP as rcwkfilL rip1·ap, 01· 
(•rnshing: for agg-r0gates. N'o stream gTaYPls suitable 
for use' either as conerete agg-r0ga t Ps or as 1w1·vious 
fill ocem· in the area loeally. ..1.\lthongh fnrthc·r c>x­
ploration arnl testing of potential Parthfill sonrees 
arnl materials wonl(l be recp1ired, it sc·ems likl•ly that 
by stripping· a thin conr of residual soils from a 
nearb~, large hill~, area, it wonld lw possible to obtain 
the requirPcl quantities of snitabh• impenious fill ma­
t0rial. Prrvious fill might also be obtaine(l from a 
similar source, or, in lien of this, quaniecl rnek eoulcl 
be us0cl for this purpose. 

As c1 r<'sult of ~-ic lcl st11(lirs, g·eologi(' 1·eeo1rnais­
san(·P, and preliminary eost estimates, a11cl earth­
fi ll dmn 17f> frc>t in height from stream heel to spill­
way lip, and with a crest elevation of GfiO feet, was 
s0l0ctecl to mnsfrate est imatPs of cost of tlw ~\ ulrnrn 
Ravine Projeet. The darn wonl<l consist of t ,rn earth­
fill stn1etnrc's, a main clam aeross Anlmru lfavi1w ancl 
an auxiliar~' clam in a low saclclle north of th<' right 
abutment. ThP main clam wonlcl have a <'l'<'st length 
of ahout (-i~O fret, a crest width of :10 frpt, arnl :1.25: 1 
upstream arnl ;3: 1 downstream xlopPs. The c·c•ntral 
imperyious c·ore of the main <lam would haYc' c1 top 
width of 10 fpet, and 1 : 1 slopes. The outc•1· 1wnio11s 
zones of tlw main (lam wonld t'Ollsixt of (lc'eompoxc'cl 
gTanitP, ancl a ~~-foot blanket of grawl riprap woulcl 
pl'OtPct the upstream faeP. 'l'hP sadd le (lam would he 
ecmstruded of impervious matprial, ancl would lune 
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a crest length of about 415 fret, cn'st wiflth of 20 feet. 
a maximum height of about 2G feet, arnl 2: 1 upstream 
antl <lownstrearn slopes. 'l'he main <lam wonl<l haYf' 
an estimatc<l yolume of fill of 1,631,000 cubic yards, 
and the estimatecl Yolnme of fill of the sa<l<lle <lam 
wonlcl be 14,400 eubic )·ar<ls. 

Th<' coneretf' spillway wonhl be of the ogee weir 
type with a eo11c·retf'-l ined open chntP, and would be 
located bet ween the main <lam ancl the auxiliar)· clam. 
Tt wouhl haYe a capacity of 9,400 sePorn l-feet, re­
quirP<l for an assumccl maximum <liseharge of 660 
seeon<l-feet per square mile of <lrainage area, an<l 
wouhl tlisc·liai·ge into .Auburn lhtYine some 1,000 feet 
<lownstream from the dam. The' maximum <lepth of 
water aboyc the spillway lip wonltl lw 6 fePt, and an 
a<Mitional -1 feet of freeboal'<l ,Yotild lw proYi<lNl. 

Out let works ,,oulcl f'Onsist of a 48-ineh diameter 
steel pipe, plaec><l in a treneh ex<·aYatc'<l bt'neath the 
right abutment of tlw main <lam an<l encasc<l in eon­
cretP. Releases from the resenoir wonl<l be eontrolled 
at the upstream end by brn ~30-inch cliameter butter­
fb· n1h·es. e1wlosc•<l in a concretf' inl<>1 struetnre and 
protPeted h)· a trash raPk. and operate<l b)· hrdraulic 
eontrols from a house on tlw rig·ht ahntnwnt. The 
outlet l'Oll(luit wonl<l terminate in a :3G-inC'h <liameter 
needle Yalw. This needle valYe would cliseharge into 
a concrete-line<l stilling basin, from ,Yhie h ,rnter 
wouhl enter the Pxisting· Auhurn RaYine Canal to 
supply present users. to bC' eonyeye<l to Dot.Y Hayine. 
or to be spilled into ~ \ nhnrn Ra Yi1w for downstream 
<liwrsion. 

Auburn HaYine RcserYoir would innrnlate the ex­
isting· .\uburn RaYinP Canal diwrsio n and about 2:i 
aeres of 1war on·hanl. :\lost of th<' resc>rYoir area, hmY­
evp1·, is hillsi<le brush larnl. Construdion of the clam 
and rese1Toir woulcl make lll'"essary the 1·eloeation of 
sonw,Yhat more than 1 mile of undergrnurnl toll cahle. 

Detailed clesign of the <listrihntion system was <·on­
si<lerr<l to be outside the scope of tlw current inwsti-
1.ration. Cost estimatc•s for thf' fsYstf'm were base<l on 
known costs of similar irri;.rntion ,Yorks elsewlwre in 
California, acljnst<><l to c·o1Tespon<l with conditions 
preYailing in Placer Count,\·. 

Pc>rtinent <lata with r espec·t to g·eneral features of 
the .\nburn HaYine Projeet , as designe(.l for cost esti­
mating purposes, arr presented in Table 9G. 

Tlw capital eost of the .. i.\ubum HaYine Project, on 
a 3 per l'ent intnest basis an<l hase(.1 on priees pre­
vailing in .\pril, 1!15:3, was estimatP<l to be about 
$3,170,000, arnl the correspornling annual eost was 
cstimate<l 1o he about $1-17,000. 'l'he resultant esti­
matecl awragp unit cofst of the 13,000 acre-feet pel' 
1-Pason of irrig·ation yield was about $11.30 per al're­
foot. 'I'he estimatetl unit eost of the 9,700 aere-feet 
of supplPmPnta l watPr per season applie<l for irriga­
tion in thf' sc>rvic·e area eonsitlered was abont $15.20 
JH'I' acrp-foot. On a 4 per cent interest basis thesp unit 

TA BLE 95 

GENERAL FEATURES OF AUBURN RAVINE PROJECT 

Auburn Ravine Darn 
Type-earthfill 
Crest elevation-650 feet 
C rest length-620 feet 
Crest width-30 feet 
Height, spillway lip abo,·e s tream bed-175 feet 
Side slopes-3.25: 1 upstream 

3: l downstream 
Freeboard, above spi llway lip lO feet 
Elevation of stream bed--465 feet 
Volume of fill-1,631,000 cubic yart!s 

Auxiliary Saddle Dam 
Type-earthfill 
Crest lengt.h- 4 15 feet 
f'rest width- 20 feet 
Side slopes-2: l 
l\laximum height-26 feet 
Volume of fill- 14,400 cubic yards 

Reservoir 
Surface area at spillway lip- 260 acres 
Storage capacity at spillway lip- l l,700 acre-feet 
Drainage area, Auburn Ra,·ine- 14.2 square miles 
Est.imatl>d mean seasonal runoff, Auburn Ravine 15,800 acre-feet 
Estimat.ed maximum seasonal diversion of water from \Vise Power House-

l 0,000 acre-feet 
Estimated seasonal irrigation yield-13,000 acre-feet 
Type of s pillway-circular ogee weir, concrete-lined open chute 
Spillway discharge capacity-9,400 second-feet 
Type of outlet -48-inch diameter welded steel pipe beneath dam 

cofsts were about $12.20 per aere-foot and $1G.40 per 
acrr-foot, respectively. 'l'hese estimates of cost do not 
inelude the cost of water at \Yise Power House. 

:Estimate(.1 capital and annual costs of the A ubnrn 
Ravine Projeet on a 3 per cent interest basis are sum­
marized in the following· tabulation. Detaile<l cost 
estimates are presented in Appendix N. 

FJstimated Costs 
C'apital 

Auburn HaYine Dam and He:.;er,·oir__$3,100,000 
Distribution system ____________ ___ 70,000 

Annual 
$135,000 

12,000 

TOTALS __ _ ---------$3,170,000 $147,000 

Whitney Ranch P r oject. The propose<l \Yhitney 
Raneh Dam an<l HPserYoir ,rnuld be located on Pleas­
ant GroYe CrPek, in SPction 11, Township 11 l'\orth, 
Range 6 East, l\l. D. B. & l\I.. at a site some 4 miles 
north of Roseville and 1.5 miles upstream from r. S. 
llighway 99:E. Stl·eam bed eleYation at the site is 1~8 
feet. For cost Pstimating purposes it war,; assumed that 
\Vhitney Raneh Rcsen·oir woukl eonserYe the runoff 
of its own watershe<l. plus additional water in the 
amount of 11,000 acre-feet per season from \Yise 
Po,Yer Honse. \Yinter flows from \Vise Power Honse 
wonhl be spillecl into J.\ nburn HaYinr alHl eonYe)·ecl in 
the natural ehannel for a <listance of about 7.5 miles 
to a point on that stream at an eleyation of approxi­
mately :250 feet. ~\t this point the water would be 
diYertetl and eonYeyed southwesterly in a eanal for a 
<listanee of abont 12 miles, disehargii1g into \Yhitney 
Hand1 Hese1Toir. The Ponscrved water wonlcl he re­
leasctl from the rrservoir to Pleasant Grove Creek, 
an<l would be aYailable for <lownstream diwrsion 
and 111-,e. 
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In Chapter 111 it was estimated that tlw prt1st1nt 
requirenwnt for supplemental water in the ''alley 
Unit is about 8,300 aere-feet per st1ason. However, in 
design of the Whitne~- Ra11eh Projeet it was consid­
ereu llesirable to proYidc some eapaeity for futurP 
growth in wat1•r requireme11t which would occur 
through dewlopment of irrigable lands not presently 
irrig·ated. 

As a first stPp in determination of tht> f.\ize of the 
\Yhitne~- Ranch Proj t1et, estimates were made of yield 
of the proposed works. It wa:c; estimatNl that mean 
seasonal runoff of Pleasant Grove Creek, from the 
approximatt1ly 4.8 square milrs of watnshed aboYe 
the dam sitt>, is about 2,600 acre-fePt. As previously 
dii:;ensst1d, it was assumed that an additional 11,000 
aere-ft>et of water JH'l' season would he eonve~·ecl to 
\Yhitne~- Ranch Hesenoir from \Vise Power House 
on .1\ ulmrn Ravi1w. 

Based on rt1eol'(li:; and estimatt>s of runoff during the 
eritieal dn· period which orcm-rt>d in the Saeramento 
Yaller from 1920-21 through 193-1-35, ~·ield stlHlies 
were made of two sizes of rt1sPrvoir at the ,Yhitney 
Haneh sitt>. It wai:; indieated that tht> " 'hitnt1~· Raneh 
Rt1st1rYoir eould be operated with onl~- negligible dc­
fieiene~· through the 1·ritiea I period. :\Iont hl~- deman<ls 
on the resPrYoir werP assumt>d to be proportional to 
tlH' estimate•<! distribntion of irrigation demands in 
the \ ' alle~- TT nit, ai:; 1n·pse11ted in 'l'abl<' -1(i, exePpt for 
modifieation in ,\ pril and :\Ia~· to permit greater irri­
gation of riee. A snnnnary of thP rpsults of the yield 
stlHliPs i:c; prest1nted in Table 9G. 

TABLE 96 

ESTIMATED SEASONAL IRRIGATION YIELD 
OF WHITNEY RANCH RESERVOIR, 
BASED ON CRITICAL DRY PERIOD 
FROM 1920-21 THROUGH 1934-35 

( In acre-feet) 

Reservoir 
s torage capacity 

4,000 

10,300 

Irrigation 
yield 

2,800 

9,500 

Relt1ast1s to the \Yhitne~· H;rnch Project from \Vise 
Power IIousP aftt>r the Pnd of .1\pril and dnring the 
irrigation season would result in eorresponding in­
l'rt>ases in yield. 

~\fter consideration of the ~·ield studies, togt1tht1r 
with topography of the dam site and eost anal~-ses 
hereinafter dis<·nssed, a reservoir of 10,300 acre-foot 
capaeit~·, "·ith estimated seasonal irrigation yield of 
9,500 acre-feet, was chose11 for purposes of cost esti­
mates to be presented in this bulletin. The yield study 
for thil'; size of reservoir is included in Appendix l\I. 

121 

It was ai:;smned that eonve)·aner losscs, plns the 
tmconsunwd portion of the snpplemental watt11· supply 
applit1d to irrigation, would be effeetiw in prcventi11g 
progressive and permanent lowering of gTmrnd watf'l' 
levels in the area st>rYed and in a1ljaeent areas. It 
was estimated that seasonal losses of water in 1·011-
veyance and distribution of the !l,500 aere-feet of 
seasonal irrigation yield wonld be about 25 per et> nt, 
or 2,400 acre-feet, lt>aving s01nt1 7,100 acre-feet 1wr 
st1ason for snrface application to irrigation. It was 
also assumt1d that the averagt> seasonal applicatiou 
would be 3.5 acre-f Pet pt>r acre. On this basis it "\"Vas 
estimated that the supplt1me11tal water would be ap­
plied to some 2,000 acres, ineluding 1,500 acre:c; prt>s­
ently served with gronnd water and 500 aeres of 
irrigable land prese11tly not irrigated. 'l'hese larnls 
are in a service area lying ge1wrall~· adjaePnt to 
Pleasant Grove and Cnrry Creeks, and N1stt1rly of 
the boundary of Rt1clamation Distriet 1000, as shown 
on Pia te 27. 

An estimate of the month}~, distribution of demand 
for irrigation water in the Valley Unit was 1w1•sented 
in Table -16. Based on these data, with modification 
to permit greater irrigation of ricr, month}~, demands 
on the \Vhitney Ranch Project would be as shown in 
Table 97. 

TABLE 97 

ESTIMATED MONTHLY DISTRIBUTION OF DEMAND 
FOR WATER FROM WHITNEY RANCH PROJECT 

i\Ionth 
Per cent of Cross release, 

I 
seasonal total in acre-fee t 

ApriL _ 

=I 
6 600 

l\Iay ____ 14 1,300 
June __ 20 l,900 
July _____ 23 2,200 
August _____________ 22 2,100 
September_ _____ _:' ___ 11 1,000 
October ___________ 3 300 
NoYernber _________ l 100 

TOTALS ________ 100 9,500 

A topographie map of the \Yhitnc~- Ranl'h llam site 
at a scale of 1 inch e1Ilrnls 200 feet, with eontonr inter­
val of 10 feet , was made by the DiYision of \Yater 
Resources in 1951, using photogrammetric methods. 
Topography of the reservoir site is shown ou the 
l\Iarkham Ravine Quadrangle of the Corps of E11gi­
nt1ers, United Statt>s Ann)', at a l';ealc of 1: 62,500, 
with eontonr intPrval of 5 fet>t. Storage eapaeities of 
\Vhitney Ranch Rescnoir at Yarious stagPs of water 
surface elevation are giYen in Table 98. 

The \Vhitney Ranch dam site is 1opographically 
limited to a low dam. The site is suitable, from both 
the topographic and geologie viewpoints, on}~, for an 
earthfill dam. Preliminary gcologie reco1111ais:c;anee in­
dicates that the bNlrock locally eonsists of a serif's of 
rt1worked volca11ics of Tt1rtian' agt>, intcrbPddc•d with 
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PL\C'ER COPXTY l~VE~TlCL\TICI~ 

TABLE 98 

AREAS AND CAPACITIES O F WHITN EY 
RANCH RESERVOIR 

0 
12 _ 

D<'pth of ,rntt>r 
at dan1, 
in feet 

22 __ 
32 
.t2 _ 
4,; 
;j2 
62 
6;j_ --
72 

\\'a ter su rfar<' 
Pl!',·ation, 
U$.G.S. 
datum, 
in feet 

128 
140 
ISO 
160 
170 
173 
180 
1\10 
Ifl3 
200 

\Yater surface 
ar(•n, 

in acres 

0 
30 

lQ;j 
260 
-130 
-170 
;j(i;j 
780 
8-10 
97.5 

~torage 
capacitv, 

in acre-fret 

0 
300 
700 

1,600 
3,300 
4,000 
S,800 
9,200 

10,300 
13,.500 

oceasional :,;edinwntary strata. 'l'he Yo lea nics a re c hiefl.,· 
fine-grained. tight rocks of low to medinrn density. 
Overlying this series is a layer of partially cemeutetl 
graYels Yarying up to 4 feet i11 thirlrness. ThP latter 
occurs chiefly on the upper abutment slopes, arnl giY<'S 
wav to silt lo"·er on the alrntmeuts all(l in the eha11-
11ei seetiou. Throughout the Yieiuity the topsoil is 
tight, as eYideneed by pornling water follo"·i11g hc,n;: 
rains. Required stripping from the abutments wonhl be 
about 3 foet of overbnnlen and 2 feet of weath­
Pred he<lrock, and from the ehanncl scetiou about ~ 
fret of fill arn1 2 feet of weatherPd bedrock. The best 
location for a spillway "·oulcl be throu~:h a sa<ldle 
occuring southeast of the clam site. 'rhP spillway sec­
tion would haYP to bP linc<l dnc to the motlt-'rately soft 
rncks whic·h underlie shallow oYerbunlen in the sadclle. 

'l'hP foundation matPrial tlescribcd aboye probably 
is not ,mitablP, dne chiefly tu low density, for use in 
<·onstruction of an impcnions fill at this site. It ma)· 
also hP too elaycy for use as 1wnions fill. IIoweycr, a 
supp]~, of both impcryious and pcrvious fill material 
probabl)· <·an be obtained within a haul clista1we of 
less than ;{ miles. Harder ruck. qnarriable for use 
as riprap. <·an be obtai1wd approximately 2 miles 
npstream from the axis loeatiun. 

.As a result of .'·ie 1(1 studies, gcologi c· ret·0111rn issance. 
and preliminary <·ost estima tc>s, an ea rt hfi 11 dam 65 
feet in height from stream lwl1 to spilhrn)' lip , and 
with a crest e lPvation of 200 f <>et, " ·as s<>leektl to 
illustrate estimates of eost of tlw ,YhitnPy Ha11d1 
Projed. 'I'he dam would have a l'.rest lt>ngth of ahont 
2,:320 f Pet, a <·rest width of :10 feet, and 3: 1 up­
stream and 2.5:] l1ownstream slopPS. The im1wn·ions 
core " 'oul<l haYP a top width of 20 frt>t, and :~: 1 up­
strPam arnl 1: 1 downstream slopes. The upstream 
slope wonkl he pl'Otcctc<l h.'r a 3-foot blanket of rip­
rap. ThP dowustrPam pcn·ious zone would t·onsist of 
stream bed grayels and materials salvaged from strip­
ping arnl 0xcan11 io11. The volume of fill wouhl he an 
est i mat Nl G7:{,GOO <·11 hie yal'<k 

'l'hP l'OllCl'etc spillwa.'' would be of tl1t· ogee " ·eir 
tr1w, located in a sa<l<llc south of the left abutment, 
a11d thP spilhrn.'· l'hannel " ·unld be lined. The maxi­
mum <lepth of wat<'r ah<we the spilhn1)' " ·ould be 3 
feet and an aclditional ..J- feet of frecboard would be 
provi<led. The spillwa>' would han a eapa<'it:,· of ..J-,..J-00 
SPCOIHl-fcet, rPquired for an assume<l maximum dis­
chaqr<> of 920 seeornl-feet per square mil0 of drainage 
al'ca. arnl woul<l diseharge into a tributar.'' of Pleasant 
Urow Creek. 

'l'h0 outlet works wonl<l c·onsist of a 2..J--ineh tliamcter 
wel<led steel pipe, plat·ed in a trenl'h exeavated in rock 
beneath the dam arnl eneasN1 in concrete. Releases 
from the reservoir woul<l be controlled at a submerged 
eonerete box inlet strudure b.'• a 2-1--ineh diameter 
hydranlieall)· controlled gate valYe, operated from a 
eoutrol hons<' on the crest of the dam. The outlet 
would be controllc<l at the downstream end by an 18-
inch cliameter hollow jet vahe, l1ischarging into a 
stilling basin and into Pleasant Grove Creek down­
stream from the toe of the dam. The eonsen·ed water 
woul<l be convc.'retl in the natural channel of Pleasant 
Orove Creek for diversion b)· downstream users. 

The larnl within the reservoir arpa is almost entirel)' 
11atiw pastnrP. 'l'hP ,Yhitnc)· Bauch Hesen·oir would 
inundate the ranl'h headquarter:,,; of the Spring -Valley 
Ha11eh. 

The proposed dh·ersion works 011 .A nburn Ravine 
woul<l he lol'ated at the 1n·e,·iousl)· mentioned Gold 
lI ill site about ..J- miles <'ast of Lincoln. A topo­
graphic map of the Gohl Hill site. at a scale of 1 ineh 
eqnals ..J-25 feet. with a <·ontour int<>rrnl of 10 feet. 
was made h)' the Division of ,Yater HesonrePs in 1951, 
Hsing photogrammetric methods. The diYer:c-;ion works 
would l'onsist of a eonerete graYity m·erpour weir 
with a erest elevation of 2.3~ frpt. The weir wouhl be 
7 feet in heig:ht ahon stream bed and some 150 feet 
in lP11gth . .,\11 opening at the left encl of the weir "·ould 
pro,·icle entnm<·e to a side channel and the headworks 
of the cliwrsion eanal. The side channel wonl<l have a 
c·o11crete graYity para1wt wa 11 of the ovcrpour t,qJe, 
and a -1-- by -!--foot sluil'e gate would be proyidecl for 
sawl flushing. The hcaclworlrn would consist of a con­
l'l'ete headwall aeross the encl of the side channel. in 
whieh therP woul<l he traic;h raeks and a 4- b)· -!--foot 
slitlc gate . 

'l'hc proposc<l divcrsiou c·anal would he about 12 
mil es in length, extending in a southwesterly clin'<·tion 
arnl <liseharging into Pleasant Grove Creek. Lo<·ation 
of the <·anal was based 011 a map study, a11tl was 
clw('ke<l in the field. 'l'he (',mal t'l10sen for eost esti­
mating purposes woukl luwc a l'apaeity of 50 SPeornl­
ft'<>t. It "·oulcl be u11lined an<l of trapezoi<lal section. 
with 2: 1 si<l<' slopes, bottom wi<lth of G feet. depth of 
2.ii feet, freeboanl of 1 foot, and a slope of approxi­
nwt Pl.'' 3.5 fret per mile. The Yeloeity " ·onld be abon1 
2 fpet per sel'oml. 
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Detailed desig11 of the distribution systrm ,rns ro11-
sillered to br outside thr scope of the enrreut i11vpsti­
gatio11. Cost estimatrs for tlrn system wrrP basPd 011 
lmmn1 eosts of similar irrigation works Plsrwhrre in 
Califon1ia, a(lju:c-tP<l to corr<"spon(l with eonditions 
prPYailing in Placer County. 

J><,rtinrnt <lata with resppe1 to gr1wral fraturPs of 
the \Yhitne~- Hall<·h Proje!'t, as d<>signed for C'Ost esti­
mati11g pnrpm,Ps, are prespnte(l in Table fl9. 

TABLE 99 

GENERAL FEATURES OF WHITNEY RANCH PROJECT 

""hitney Ranch Dam 
Type- ea rt hfill 
C'rest ele,·ation- 200 feet 
C'rest lenl(th 2,320 feet 
C'rest width- 30 feet 
Height, spillwav lip ahO\·e stream bed - 65 feet 
Side slopes- 3:l npstream 

2.5:l downstream 
Freebuard. abO\·e spillway lip- 7 feet 
Ele,·ation of stream bed- 128 feet 
Yolnnw of fill-673.600 eubir yards 

Resen·oir 
Surface area at spillwav lip- 840 acres 
Stora11:e eapacity at spillway lip- 10,300 acre-feet 
Drainaire area. Pleasant Gro\'e C'reek---4.8 squar!) miles 
Estimated mean seasonal runoff. Pleasant Gro\'e C'reek- 2,600 acre-feet 
Estimated maximum seasonal <li,·ersion of water from ,Y1se Power House-

11,000 acre-feet 
Estimated seasonal irril(ation yield- 9,500 acre-feet 
Type of spillway--ol(ee weir 
Spillwa,· discharge capaeity- 4,400 seeond-feet 
Type of outlet- 24-inch diameter welded steel pipe beneath dam 

Di,·prsion ,Yorks concrete gravity weir with ogee overpour section, 150 feet 
in lenl(th, and 7 feet in height abO\·e stream bed eJp,·ation 
of 24S feet; side ehannel- di,·ersion box with overpour 
parapet wall. and 4- by 4-foot slide sluiee l(ate; 4- by 
4-foot slide headgate in concrete headwall. 

Conduit 
TypP trapezoidal, unlined canal 
Length, in miles- 12 
Ride slopes-2: I 
Bottom ,Yidth, in feet - .5.0 
Depth, in feet-2.3 
FrePboanl. in feet - 1.0 
Slope, in feet per mi!P- 3.6 
Yeloeity, in fl'pt per se rond- 2.0 
C'apacity, in second-fret-.50 

Tlw (·apital eost of the \Yhitne~- Ranl'h ProjPd, on 
a 8 prr ePnt inter<>st hasis a nd base<l 011 p1·ieps prevail­
ing in ~\pril, ]9:-i~1. was <"stimat<'d to be $1,818,000, an<l 
the l'orresponding· annual cost was estirnatrd to be 
about $66.000. Th<> l'esnltant estimatNl avPrage unit 
rost of th<' ri,;;oo a<·rP-f Prt of irrigation yielcl per sea­
son "·as ahont $6.flO p<"r a(·rp-foot. The <>stimatecl unit 
Post of t lw 7,100 ae1·p-fprt of sn ppl<>mental wat<>r p<>r 
season appliNl fol' il'1·jg·atio11 i11 th<' SPl'Yi<·P m·pa con­
sid<'rNl was about $0.:30 1wr aPl'<'-foot. On a --1 per Pent 
int<·rest basis tlwse unit costs w<>re about $8.00 p<>r 
acr<>-foot a11<l $10.70 per HC'l'P-foot, rpspe<>tiwl~r. Tlwse 
estimatPs of ('Ost do not inC'lu<le th<> eost of wat<>r at 
,Yisp Pmwr Honsr. 

EstimatNl f'apital aucl annual eosts of the \Yhitne~­
Raneh ProjPd on a :1 pPr c·rnt int<>r<>st basis are snm­
marizP<l in the following tabulation. DetailNl C'Ost Psti­
mat("S arp J)l'Ps<>nted in .\ pp<>nclix X. 

"'hitnP,Y Hauch Dam and J{p,-;pryoiL 
..\uhurn HadnP dirPrsion work:,; 

:md c:rnal __________________ _ 
I>i"trihution s~·stem ___ _ 

TOTAL~ ___________ _ 

8sti111atcd Cu.~,.~ 
eupi/11/ .-!11111111[ 

:j;l.'.!00,0(1(1 $3-l,0(1(1 

m,ooo 
ri0,000 

;{_()(I( I 
!1,0(1(1 

$1.~H:\OOO :j,li(i,000 

Clover Valley Project. 'l'lw proposPcl CloYPr Yal­
le~T Dam and ResnYoir would be loC'atP<l on Clover 
Crerk, in Sn·tion 18, Tow11ship 11 Korth, Hange 7 
East, ::\I. D. R & .l\1., at a sitP about l mile north of 
Rocklin. Stream lwcl PlPYation at the sitP is 260 fePt. 
l~or eost e1-,timating pnrposPs it "·as assunwcl that 
Clowr \r all Py H<>servoir would eonserYe tlw runoff of 
its own "·aterslwcl, plns aclclitional watpr in tlw amount 
of 22,000 acre-fept per season from "\Yise P<nwr Honse. 
"\Yinter flows spillPll from , Yisr Power HousP would 
be diYPrtP<l from ~\ uburn Ravi11P and cmweye<l in the 
existing· . .\nburn Havine Canal of the N"eva1la Irriga­
tion Distri<>t for a distancP of about l.l miles .... At this 
point the water ,rnukl be diwrted from the eanal arnl 
<'OllYP~-ed southPrly in a siphon across .Auburn H,winr 
an<l thPll('e sonthwe.;tprly in a canal for a clistanee of 
ahont 1--1 milrs, <lischarµ:ing through a tu1111Pl ahout 
().;3;; mile in lrngth into ClovPr CrPek ahont 0.8 mile 
abow the flow linP of the proposed Cloyer Yalley 
Hesenoir. The eonsprved water "·oulcl be rPleasNl 
from thr rN;ervoir to Clovrr CrPek, ancl would lw 
availablP for do"·nstrram diYersion and use. 

In Chapter III it was estimated that the present 
reqnir<"ment for supplenwntal watpr in tlw Yalle.'' 
Unit is about 8,:300 aerP-fePt 1wr season. Howrw1·, jn 
<lesign of the Clover Yalle~- ProjPC't it "·as consiclerP<l 
dPsirablP to provide some capacity for future gro"·th 
in wate1· 1w1nirr111e11t which "·oulcl oel'nr through dr­
wlopment of irrigabl<> lancls nut prPSPntly irrigatPCl. 

~\ s a first strp in (lrtrrmination of thP size of thP 
ClovPr Vall e~· Proje<>t, estimates WPrP ma<lr of yiPld 
of thP proposNl works. It was Pstimated that m<>an 
s<>asmial runoff of Clovpr CrPPk, from the approxi­
mately 8.8 square miles of ,rntersh<>d above the dam 
site, is about 2,000 a<>re-feet. 1\~ pr<"Yionsl~r (liscnssNl, 
it ,ms assume(l that an additional 22,000 acre-f<>Pt. of 
wat<"r })l"r season "·ould hr conve~·ecl to Clover \Talley 
TIPservoir from \Yise Po"'<"r l lonsp on .Auburn Ravine. 

DasPcl on reeor(ls ancl estimates of rnnoff clnring 
tlw l'ritieal dry 1wriod whi(·h Ol'l'lll'l'P<l in the Sacra­
me11to Ya 11<,~· from ]!)20-21 throngh l 9:3--1--:35, a yiPld 
stlHly was mad<> of a 21,600 ncr<"-foot rrsr1Toir at the 
Clover Yalley site. Tt was ill(licated that tlH' Clover 
Yall<>y RPs<>1·voir conkl be opp1·atell "·itlt only negli­
gible defi<>i<>ncy thr011gh the critical iwriocl. l\Ionthl~­
<lPmands 011 tlw reservoir w<>t·e assume<l to he propor­
tional to tlw rstimat<>d distribution of irrigation cl<'­
mands in the \Ta]Jt,~- Unit , as prPSPllt.P<l in Tabl0 --1-1;. 
exeept for modification in .,\ pril and .l\lay to permit 
greater irrigation of ri(·e. Th<> r0sult of the ~·ield 
study is JH'Psent<><l in Tnhle 100. 
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TABLE 100 

ESTIM ATED SEASONAL IRRIGATI ON YIELD 
OF CLOVER VALLEY RESERVOIR WITH 
AUBURN RAVINE DIVERSION, BASED 
ON CRITICAL DRY PERIOD FROM 
1920-21 THROUGH 1934-35 

(In acre-fee t) 

R eRen ·oir storaj!e 
capacity 

2 1.<iOO 

Irrigation 
yield 

22,000 

Releases to C'lon' r Yalle~· H<'serYoir from \Yise 
Power House after th e 1' ml of ,\ pril aml 1lnri11g the 
irrigatiou season wonlcl resnlt in l'OlTPspo1Hling in­
ereas1's in ~-ield. 

.\ft er considen1tion of th e ~-ielcl st11<l.Y, together 
with topography of tlH' <lam site and eost analyses 
h1'reinafter disenssecl, a l'<' sP1·yoir of 21,600 aC're-foM 
1·apa<·ity, with estimatrd seasonal irrigation yi<>ld of 
22,000 aere-feet , was ehnsrn for purposes of eost esti­
mates to be presented in this bulletin. ThP )"i<>hl stud~­
is inf'lucled in , \ ppe11dix l\I. 

It was assnnwcl that <'OJ1Ye?an1'e loss<>s , plns the un­
<·onsunie<l portio11 of tl1 e snppl1•mental wate1· s11 pply 
applied to il'l'igation , wonld he effediw in prewnting 
progressive and p ermanent loweri11g- of gronnd wat<'r 
Jen•ls in thP ar<:'a serYecl and in adjacent a r eas. Tt was 
<>stinrntecl that s<>asoual losses of wate1· in eo ny1•ya1H·e 
a1Hl distribntio11 of thr 22,000 acre-fret of spaso11al 
irrig:ation ~-iehl " ·ou ld be about 2:'i per eent. or ;\:100 
aere-f eet , lea vi11g· somf• 16,;'iOO al're-feet per season for 
surfal'e appliC':ttion to inigatio11 . It was also assumPd 
that thl' awrag-e s<>asonal applieation wonhl he :L5 
Mre-feet 1wr al're. On this hasis it was 1·st irnat1•d that 
the snpplenwntal water would he :ipplie1l to some 
-l.700 af'res of irrigable la ud presently not inig·atecl. 
'fhPse lamls are in a s1' J'Yil'<' area lying g·enerally atl­
jaeent to Clowr a11tl Lin<la Creeks arnl east<>rly of 
the bournlary of R eelarnation District 1000, as shown 
un Plate 27 a. 

TABLE 101 

ESTIMATED MONTHLY DISTRIBUTION OF DEMAND 
FOR WATER FROM CLOVER VALLEY PROJECT 

M onth 
Per cent of Gross release , 

seasonal tota l in ac re-f<'et 

.-\pril.. (i 1,300 
;\ Jay 1-1 3. !00 

June 20 4,400 

.July 23 :uoo 

.-\ugu,t. 22 4,800 

Sept<'mb<>r II 2.400 

<ktober. :i 700 

:"io\'emb<'r 200 
- ---

TOT.\L:-; JOO 22,000 

.. An estimatl' of the monthly distribution of de111arnl 
for irrigation wat.Pr in the Yalle? U nit wa~ prest>ntecl 
in 1'ahle -! 6. Dased on these data , with modification 
to permit great er irrigation of riee, monthly tlemands 
on the Clo,·e r Yalley Project wonhl be as shown in 
Table 101 . 

A topographil' map of th<' Clo,·er Yalley dam and 
resenoir ar<:'a at a seale of 1 inf'h eqnals :500 feet, "·ith 
eontonr interval of 10 feet, was mall e b)' the DiYision 
of \Yater n t•sources in 1931, using· plane table meth­
ods. Topography of the dam and reseryoir site i.s also 
show11 on the Hoeklin qnarlrangle of the (Tnited St:ites 
Geologi l'a l Sune)-, at a sC'ale of 1 : ~-!,000, with l'Oll­
tonl' intenal of 20 fret. Stol'agf' ea paeities of Clover 
Valley Hesenoir at various stages of watl'l' sndace 
eleYation a r e gwen m Table ] 02. 

TABLE 102 

AREAS AND CAPACITIES OF CLOVER 
VALLEY RESERVOIR 

D ept.h of water 
at dam, in fep t 

0 
20 _ 
40 
60 . 
80 . 

100 
120 . 
130 
HO . 

1 \Yater surface 
elevation, I \Ya te r surface 

F.S.G.S. datum, area, Ill acres 
in feet 
~~ -----

260 0 
280 38 
300 !10 
320 170 
340 250 
360 330 
380 -1 10 
390 .i.~o 
-100 1\10 

I 
I Storage capacity, 

1 

in ac re-feet 

0 
2.jO 

1,520 
4,150 
8,380 

1-1,200 
21,600 
2.5,700 
30,700 

Th e C lowr "\Talle~- dam site i:-- topographicall~- lim­
itetl t o a llam abont l!"iO feet in lwig·ht. The sit e is 
snitablt>, from hot h t h e topogTaphie an<l geolog-ic 
Yiewpoi nts . 0111)· fo r a11 <'arthfill dam. Prelimi nary 
geologi<· 1·e<·OnnH iss,rnce in< lie ates that the bed l'Oek 
loeall~- 1·011s is ts of a yai·i<>ty of mHt<' r ia ls. The hroacl 
bottom of tlw nlll<'y is prohahl~- uml<' 1·lain b.,· g-ra n itie 
roek, H lthong·h exp loration wo11ld lw 110edP<l to estab­
lish this fad. Oyerl~·ing· tlw hard gra Hit e, arnl form­
ing· most of the ahntm0nts, ar0 m ixe<l sedimen ts of 
th0 Tone formation. Th0s0 im·h1de ln gnnal sarnlstones. 
eon glonH•rates. and si ltstones. all of which are poorly 
eonsnli<htt ed . 11 igh on th e abutments, e:ipping th e 
iut<>1·flnyial ridges, an' fonnd a ndes iti e tio"· roeks 
whid1 are hard hnt s trrn1µ:l y a n(\ bloekil~- jointed . 

8lop0s of both ahntments are V<' l'Y evell. H<' qnired 
strip ping- from the a bn tme n ts wou ld eollsist of about 
:{ fe<' t of owrbn rde11 Hll(l -l fePt of ro<·k. al!(l about 8 
f0et of fi ll a nd~ feet of roek from th <:' <·l1annel sedion. 

Th e best lol'ation for a spillwa)· wo nhl lw through 
a satklle to the northwest of an d a bout ,;->O fret up­
st r<'am from the right abutnwnt of th e dam. Elevation 
of the saddl<' is abo11 t -! 1.i fr<·t. g xeaYation (If the 
s pilhn-1.Y wonl<l r eqnir<' s tripping of ctl ,ont .""i f eet of 
owrlm rd e 11 <·0 11 sist ing mostly of loos(• lava hlu<'ks. 
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~\n acleqnate supply of matrrial for the impervious 
seetion of thr dam is arnilable within a distaner of 
about one aml onr-half milt>s. llo"·ever, mlwh of the 
material wouhl nerd to be :-;ortecl from gravels and 
tests would be required since the matc>rial is somr­
what sand~-. Therr is abnudant loC'al material for the 
1wrvions sedion, inrlnding layrrs nf stream bed 
gravels a1Hl salvagr of stripping from the almtmrnts 
and spillway. In addition, the lo(•,11 vol('anirs could 
be quarried rradily for use as riprap. 

The land within the broall, fiat vallr~· of the res<'l'­
voir area is almost entirrly native grazing· land with 
scattered oaks. Thrre are no major roalls within tlw 
resen·oir area. Constnwtion of the dam and reservoir 
·\Yould make necesar~· the reloeation of about 3 milrs 
of umlergrournl toll eable whieh travc>rses most of 
thr length of the resenoir. 

.As a result of yield studies, geologic rel'onnaissaner, 
and prrliminar~· rost estimates, an earthfill dam 
1:W feet in height from strC'am bed to spillway lip, 
and with a erest Plevatinn of 390 feet, was selectrd 
to illustrate estimates of eost of the Clon'r Yalley 
Projed. The dam would have a erest length of about 
uno feet, a crest width of 30 feet, and 2.5: 1 up­
stream and downstrram sloprs. The impervious l'Ore 
wouhl have a top width of 10 feet, and 1: 1 upstream 
and downstream slopes. The pervious zone would con­
sist of stream bell gravels and materials salvaged 
from stripping and excavation. The upstream slope 
would be protedrd b~· a 3-foot blanket of riprap. The 
volume of fill "·ould be an estimated 2,770,000 cubic 
yanls. 

The c01wrete spillwa~· wouhl be of the ogee weir 
type, located in a saddlr north of the right abntmrnt, 
and the spillway channel wonld br lined. 'fhe maxi­
mum drpth of water abow the spillway would be 5 
feet and an additional :i fert of freeboard wouhl be 
provided. The spillway wollld have a eapal'ity of 
3,100 sec·oml-feet, requirNl for an assumed maximum 
discharge of !J-:lO sreornl-f eet per square mile of drain­
age area, and wonlcl discharge into a tributary of 
Pleasant Crove Creek. 

'l'he out let works woll kl c·onsist of a -±2-ine h diame­
ter "·eklrd strel pipe, place<l in a trrnch excavated 
in roek bern~ath the right abutment of the clam and 
rnrased in eoncrete. Releases from the resrn·oir wonlcl 
be controllrd at a submrrgecl l'.Oncrrte box inlet struc­
ture by a 36-inch clianwtrr hydraulieall)· rontrolled 
butterfly valve, operated from a control housr 011 the 
errst of the dam. The outlrt would be controlled at 
the downstrram end by a -±2-inch diameter hollow jet 
rnlw, disebarging into a stilling basin a11d into 
Clover Creek downstream from the dam. 'fhe <'.On­
sen·ed water would be eonveyed in the naturnl chan­
nel of Clover Creek for diversion by downstrram 
US<' rS. 

The proposed diversion works on the Auburn Ra­
vinr Canal would lw loeate<l at an elevation of about 
-:l!..10 fePt, about 1.2 miles downstream from the exist­
ing cliwrsion strnrtme. ~\ headwa ll with two -±- by 
-!--foot slide gates would be eonstn1rted aeross the 
... \ulmrn Havine Canal. ~\ side ehannel deliw1·~- gate 
in tlw lrft bank of the eanal would prnvicle entranre 
tn the siphon erossing ... \uburn Ravine. The siphon, 
eonsisting· of welded steel pipe with a diametrr of 3.5 
feet and a length of abnu t l ,GOO feet, would erqss 
Anburn Havine in a southwestrrly direetion and 
woulcl diseharg"<:' into a ,·anal. Thr eanal, with a ea­
pac·it~· of 73 seeond-fert and a length of about 1-:l.1 
miles, would hr unlined. It would have a trapezoidal 
sedion, :H)-foot bottom width , 1.5: 1 side sloprs, anll 
a water depth of :1.4 feet. The canal wonlcl <liseharge 
through a tunnel about 0.30 milr in length into 
Clover \'alley abont 0.8 mile abm·e the flow line of thr 
1n·nposc>cl Clover Valley Brservoir. The tunnrl would 
be eonerete lined aml would have a diametrr of 6.0 
feet. 

Drtailrd desig;n of the distribution systrm was ron­
siderecl to be nutsille the seope of the current investi­
gation. Cost <~stimates for thr system were basrd on 
known f'Osts of similar il'rigation works elsewhere in 
California, alljustrd to eorrespornl with eonditions 
prevailing in Plaeer County. 

Pertinent data with respect to general features of 
the Clowr Valley Projrl't, as desig:ned for cost esti­
mating purposrs, are presented in Table 103. 

TABLE 103 

GENERAL FEATURES OF CLOVER VALLEY PROJECT 

Clover Va lley Dam 
T ype-earth fill 
Crest ele,·ation- 390 feet 
Crest length----1,UIO feet 
C rest width- 30 feet 
H<'ight, spillway lip above s tream lwd 120 feet 
Side slopes- 2. 5: 1 
Freeboarcl, above spillway lip- IO feet 
Ele\'ation of s tream bed- 260 feet 
Volume of fill- 2,770,000 cubic yards 

R e~ervoir 
Smface area at spillway lip- -110 ac res 
Storage eapacity at spillway lip-21,600 aere-feet 
Drainage a rea, C lover Creek- 3. 3 square miles 
Estimated mean seasona l runoff, C'lo\'er Creek- 2,000 acre-feet 
Estimated maximum, seasonal diversion of wat f>f from \Vise Power House 

- 22,000 aere-feet 
E stimated seasonal irrigation yield- 22,000 acre-feet 
Type of spillway- ogee weir 
Spillway cliseharge capacity- 3,100 seeond-feet 
T ype of ou tle t- 42-ineh diameter welded steel pipe beneath dam 

Di\'ersion W orks-side ehannel delivery gate; two -1- by -!-foot slide headgates 
in eoncrete headwall 

Conduits 
Siphon- welded steel pipe, 3. 5 feet in diameter with eapacity of 75 second­

feet, and 1,500 feet in length 
Canal 

T ype- trapezoida l, unlined 
Length, in miles- 1-1. I 
Side slopes-I. 5 :1 
Bottom width, in feet - 3. 0 
Depth, in feet - 3. -1 

Freeboard, in fcet- 1. 0 
Slope, in feet per m ile- 4. 2 
Velocity, in feet per seeond- 2. 5 
Capaeity, in second-feet-75 

Tunnel- lined, horseshoe tunnel, 6. 0 fpet in ,liameter and 0. 35 mile in length 
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The <·apital ('rn,t of the CloYer YallET Project , on a 
:1 JWI' <'<'lit interest lm:-;is and based on Jll'iees prevail­
i11g in .\ pril, 195:3, "·as estimate<l to be $:1.8%.000, 
a11d tlw l'Ol'l'espornling annual eost was estimated to 
lw about $1 i·n.ooo. The resultant estimated awraµ:e 
unit f'ost of the 22,000 acre-feet of inig:ation yield 
per sN1son was about $8.30 per aere-foot. Tlw esti­
mat<·<l unit eost of the Hi.GOO aere-feet of supple­
mental watrr pe1· season applied for irrigation in the 
se1Til'e area c-onsi(lered "·as about $11.10 per acre­
foot. On a -1- per ernt interest basis these unit eosts 
"·ere about $0.70 per aere-foot anfl $1:3.00 per aere­
foot, respectiwl>'· These estimates of eost do not in­
dud<' tlw cost of "·ater at ,Yise Po"·er Honse. 

Estimate(l eapital and annual eosts of the Clover 
\ r all<',\' f>rojed on a :3 per eent interest basis are surn­
marize<l in the following talrnlation. Detailed eo:,.;t es­
timates an• presente<l in Appernlix N. 

(']o\·er Y n llt.>Y I >am a1Hl Hn,ern,ir_ _ 
Glowr Yalley di,·en;ion arnl 

con<luit 
Uistrihution l';rstPm -------------

T OT.\ L~ 

FJsti111atcd Costs 
('apifal A11n11al 

$~1,204,000 $13:!,000 

G7-!,000 30,000 
118,000 21.000 

$:i.~nr..ooo $183.000 

Auburn Ravine Power Development Project. 
"\Yise Pmwr Ilouse, ow11 ed b>' the Pacific Gas and 
Electr ic Compan~· and loeatefl on .. Auburn Ha,·ine 
about 2 miles "'est of .Auburn. <liseharg:es in ex('ess 
of 200,0UO a<·re-feet of water per srason into the 
South Canal. Dnring- the inigation season water is 
clin•rted from the South Canal into .\ ubnrn Ra,·ine 
for <lownstl'emn <liYersion and use. Portions of the 
remaini1io- watrr in the eanal are diYerted into the 
Dutch H;Yine and Boardman Canals, the (heeler 
Diteh, and tlw l\Iontc Hio Pip<' Line for irrigation, 
dom0stie. aml m1111ieipal use in the senicl' areas be­
low tlwse l'anals. '!'he water not so diYerted from the 
Routh Canal spills into the Ameriea11 River. The 
awraµ:0 seasonal spill to the .Am0riea11 Ri,·er dm·ing 
the perioLl from l ~l:~2-33 through l!l-l-!)-50 was abont 
130.000 a('re-feet. 

'!'he h)'droeleetl'ic power potentialit.v of the water 
disl'harged from "\Yise Powe1· House coulcl be r0alized 
b,· its diseharge through a ne"· power hous0 whieh 
l'~mld be eonstrueted either at a sit0 011 tlw Ameri<·a11 
River or at a site on .,\.ulmrn Ravi11l' ... \s au example, 
a JH'ojed i11"oh·ing a new power house on .\nbnrn 
HaYine is cks('l'ibe(l in this seetion. This projeet is sub­
sequently referred to as the '' ..1\ nburn Havine Power 
Dewlopment Project," and its prin('ipal fratures are 

·tlclineated 011 Platr 28. '' ..1\.nburn Ha vine Power De­
velopnwnt. Proj0(·t. '' 

~tndies inclil'ate that it "·ould be feasible to cfo·ert 
from th e South Canal the entire amount of ,rater 
otherwise spilled to the .,\meri<·an Hive1·, and to dis­
charge th is water, togeth0r "·ith water pres011tl~· di-

,·erted to .Anhnr11 Ravine. through the new power 
house. 

'!'he proposed proj0ct wonl<l i1wolve di,·ersiou of 
water from the South Canal at the rntranee portal of 
Tnnnel l 1 about 2 miles below "\Yise Power House, 
anfl conve~·an<·e of the <liverted "·ater to the forebay 
of the propose<l .. \.ubur11 Pmw1· House. This power 
house "·oulcl be loeatecl on .Auburn Rm·ine at a site 
immed ia tl' h· clownstr0am from the proposed ~\.n burn 
Ravine Da~n, cleseribecl in a previous seetion as some 
2 miles west of Ophir ancl some 8 miles east of 
Lineoln. 'J'he "·akr, after diseharge from the power 
honsf', wonl<l be release(l to the natural drnnnel of 
.Auburn HaYi11e for downstream diversions to off­
str0am storage or for irrigation. Snrplns water "·ouhl 
disl'harµ:e into the Natomas Cross Canal a11d the Sae­
ramento RiYer. 

Reeorcls of disdia rge of water a va ila ble from "\Yise 
Power House, nieas111·ed as the sum of the di version 
to Gohl Hill from Sonth Canal at ,Vise PmYer House, 
the clinrsion to Gold Hill from Sonth Canal at Tn11-
11el 11, arnl the flow of South Canal below Tunnel 16, 
irnlieate that <luring the 12-y0ar perio<l from 1940-41 
through 1!)51-52, the anraµ:e seasonal flow "·as 165,-
800 acre-feet, the minimum seasonal flow "·as 123,700 
acre-feet, whieh oeemTed in Hl--15--1-G, and the maxi­
rnmn srasonal flow was 189,000 acre-feet. which oe­
L'UlTe<l in 1951-52. In the stndies it was assumed that 
123,700 a('re-feet. the amount of the minimum re­
eonled seasonal flow, wouhl be available eaeh srason 
for diseharge through the ~\ nlrnrn Power Honse. 

The diYersio11 "·orks on Sonth Canal "·ouhl be lo­
cated at the entrance portal of 'J'mmcl 11. The exist­
ing lwaclg-ates all(l spilhrn>' whieh permit (lischarge 
into Aulmrn Ra,·ine "·onld be retaine<l. .. \. headwall 
with three 5- bv 6-foot slide gates wonlcl he ('On­
struete(l across ti1e ~ou th Canal just upstream from 
th0 entrance portal to Tunnel 11 ... \11 opening· cut in 
the rig·ht hank upstream from the foregoing headwall 
would provide entrance to a side rhannel leading· 
<lownstream about 10 feet to a ser-ond hea<lwall "·ith 
three 5- by 6-foot slifle gates sening the proposed 
canal. The canal, with a l'llpaeity of -J.00 seeond-fePt 
a11d a length of about :2.6 miles, mmkl be shotcrek­
linecl. It "·oulcl han a trapezoidal section. 6.0-foot 
bottom width, 1: 1 side slopes. and water depth of 5.8 
fret. The <'anal would disdrnrµ:e into a foreba:· of 200 
al't·e-foot storag0 ('apaeit:· ahm·e the power honse. The 
forebav with a wat0r snrfar:e <'levatio11 of about 875 
feet , ~Y~ulcl diseharge into a steel 1wustol'I, ahont 
--!,GOO fe0t in length and with a J.5-foot to ..J..:5-foot 
variable diameter. '!'he power house "·onld he loeate<l 
on tlw left bank of ...:\.nbnrn Havine. in Redion H. 
Township 1:2 ~forth, Hange 7 East, :\I. D. n. & ::u .. at 
an eleYation of ..J.20 feet. at a site immeLliatelr down­
stream from the previousl)' <leseribed Anlrnrn TiaYine 
Dam. 'l'h<· major g<'nerating· unit of the plant m111hl 
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South Canal at Tunnel II 

Halsey Power House 
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operate llll(h'r an ayerage statie hea<l of -153 feet arnl 
·would han an iw,talle<l power capa<·ity of 10,000 kilo­
watts. A se<·ornl generator with installed power l'a­
pa('it~, of 1,000 kilowatts wonlcl he <lriYen hy water 
tlisl'hargecl from .Auburn l{ayine Heseryoir. 

J >ertiw.>nt <lat a with rPspect to general featurPs of 
the ~\ubnrn RaYine J>owt>r DeYelopment Projed, as 
designe<l for eost estimating purposes, are presented 
in Table 10-1. 

TABLE 104 

GENERAL FEATURES OF AUBURN RAVINE POWER 
DEVELOPMENT PROJECT 

South Canal Diversion cut in right bank of ex isting rhannel section at cn­
tranee portal of Tunnel 11; side channel with 
three 5- by 6-foot slide gates in concrete headwall 

Canal 
Type-trapezoidal, shotcrete-lined 
Length- 2. 6 miles 
Bottom width-6.0 feet 
Depth-5 .8 fee t 
Freeboard- 1. 0 foot 
Slope- 4. 5 feet per mile 
Veloeity-6 .0 feet per second 
Capa~ity- 400 ~econrl-feet 

Forebay 
Average elevation of water surface- 875 feet 
Storage capacity-200 acre-feet 

Auburn Power House 
Average static head 

l\lain generating unit - 455 feet 
Additional generator-185 feet 

Installed power capacity- 11,000 kilowatts 
Dependable power capacity- 8,000 kilowatt s 
Average annual energy output- 62,000,000 kilowa tt-hours 

The capital cost of the Auburn RaYine Po·wer Devel­
opment I >roject, on a :3 per cent interest basis and based 
011 priees preyailing in April, lD33, ·was estimated to 
be about $2,76D,OOO. The corresponding annual eost of 
the projed was estimatetl to be about $206,000. On a 
J per eent interest basis the annual cost would be 
abont $228,000. If an annual Yalue of $22.00 per 
kilowatt of <lepernlable power eapacity is assigned to 
the A ulmrn Pnwer Honse, arnl a value of 2.8 mills per 
kilowatt-hum is assigned to the estimated 62,000,000 
kilowatt-honrs of R\"erag·e energ~· output per season 
that ·would he prodn<·ed by this plant, the seasonal 
power r<'Ye1rne woulcl amount to $3f"i0,000, with re­
sultant estimatP<l anunal net ineomes of $1-t--t-,000 ancl 
$122,000 at ;~ arnl J per cent interest rates, respec­
ti-vely. 

Estimate<l capital arnl annnal eosts of th<> .Anbnrn 
Ravine Power D<>velopuwnt Projed on a 3 per cent 
interest basis arc summarizPcl in the following tabu­
lation. Detailed cost estimates are presente(l in Ap­
pendix N. 

PowPr how,P 
l'ern,toek 
ForPhay 
Canal 

'l'OT.ALf-\ 

J,J .~ti11rnt,·d ro.~ts 

Capitol ~1111111111 

$1,74:.!,000 $1G1 ,00() 
470,000 :.!7,000 
R:-iti,000 17,000 
rnn.ooo 11,000 

$:.!.7(i!),000 $:.!O(i,OOO 

Discussion of Plans for W ater Supply Develop­
ment. rrl1e several plans for initial development of 
supplemeutal water supplies for Plaeer County ·which 
·were given l'Onsideration in the cunent investigation 
have been clescribe<l in some cletail in the preceding 
sections. Four of the projects, .Jackson :Meaclows, Lake 
Yalley, the alternatiYe to Lake Valley, Ciseo, ancl the 
Hollins Projel't ·would pro-vide adtlitional conserYation 
fa<·ilities for ·wat<>rs of the Yuba ancl Bear RiYers, antl 
would also proYicle l'OnsiclPrable amounts of h~·droelee­
trie energy b:v clis<·lrnrge of the conseryed water 
through 1ww and existing power houses. ,Yater deYel­
ope<l by these projects eoulcl be utilizetl in any of the 
units of Pla<·er Connty cxc<>pt that portion of the 
American Hiver Pnit referrecl to as the Foresthill 
Divide. Snffieient ·water ·wonld he <leYeloped to meet 
present supplemental requirements, and to 1n·oyide 
for substantial future growth in ·water demand ,rhich 
woul(l oecur throug·h <leYelopment of irrigable lands 
not presently irrigatecl. 

Two alternatiYe plans haw been presented to pro­
vide supplemental water for larnls on the Foresthill 
Divicl<>. The first, the French l\Ieaclows Project, woulcl 
p1·0Yitle for <·onserYation of runoff of the l\Iichlle Fork 
of tht> .American Riwr and its conYeyanl'e to irrigable 
lands on th<> F'oresthill DiYide. It "·oulcl also result in 
the release of a considerable amount of regulated 
water in the :\forth Fork of the American RiYer and 
the generation of a substantial quantit~· of hyclroelec­
tril' energ-'·· The second plan, the Foresthill DiYitle 
Projed, would also proYiclc water for irrigable lamls 
on th<' Foresthill DiYide, but uncler a more loealized 
plan of cleyeloprnent ancl without generation of h.'·dro­
eleetrie energy. Construction of either of these proj­
ects "·oukl meet the probable ultimate supplemental 
water re<1nirement of the Foresthill DiYide. 

SeYen other projects for Plaeer Count~' haye been 
described, each i1wolving the eoustructiou of a rescr­
Yoir in the lower foothills of the Sierra NeYacla. These 
proje<'ts, Camp Far ,vest, Coon Creek, Doty RaYine, 
Liueoln. Auburn Ravine, ,,hitney Hanch, and CloYer 
Valley "·ould eaeh <·ons<>rve ,rnter whid1 coul<l be 
utilized on lower lancls . . Any or all of these sewn 
projeets, if eonstructecl, wonld proYide water to meet 
the present supplemental water requirement in the 
Yalle~' Unit of Placer Connt.'·, as well as in portions 
of adjacent eounties. The~' would also proYi<le for sub­
stantial futnre growth in water demaucl whieh would 
oe<·ur through <leYelopnwnt of irrigable lands not pres­
ent}~, irrigakd. 

The final project clcserihed in this bulletin is a plan 
to clewlop h.-nlroelectrie energ.'' from water presently 
disdrnrge<l from ·wise Power House. 'J'his project 
eoul<l be 01wratecl separately or in conjunction with 
the Dot.'' RaYine , l,incoln, .Auburn RaYine, ,Vhitne.'· 
Raneh , or CloYel' Valley Projects. 

In ad<lition to the foregoing, water in f?Ufficient 
amount to nwet the ultimate rPquirements of Placer 
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TABLE 105 

ECONOMIC COMPARISON OF POTENTIAL WATER DEVELOPMENT PROJECTS FOR PLACER COUNTY 
~I - -

Capital cost Annual cost at 
3 per cent interest Annual 

excess 
of power 
revenue 

over 

Net return 
on capital 
investment Project 

tuba Ri\'er De\'elopment, 
Jackson i\Ieadows ___ _ 
Lake Y alley _ _ _ _ _ _ _ _ __ _ 

Cisco_ _ _ _ _ _ _ _ _ _ _ _ __ 

Rollins ______________ _ 

\ merican Ri\'er DeYelopments 
French :\Ieadows __ 
Foresthill Divide ____ _ 

i'alley De\'elopments 
Camp Far \\'est_ __ ________ _ 
Coon Creek__ ______ _ ____ _ 
Doty Ra\'ine _______ _ 
Lincoln_ _ _______ _ 
Auburn Ra,;ne 
Whitney Ranch __ 
Clo\'er Yalley ______ _ 

Auburn Ravine Power De\'elop-
ment ___ __ _ 

New safe yield. 
' Irrigation yield. 

I Re~er\'oir 
stora~e 

capacity, 
in acre-feet 

45.ooo I 
41,000 

100,000 

70,000 

155.000 I 
28,800 

104.000 I 
59.000 ! 

32,000 

15.000 I 

11,700 
10.300 
21,600 I 

Seasonal 
yield, 

in 
acre-feet 

• 17,000 
•48,000 

•il,000 

• 135,000 

• 119,000 
h24,700 

h80,000 
1>56,000 
h28,000 
hJ7,500 
hJ3,000 

h9,500 
h22,000 

0 

Total 

$5,llH,000 
10,110,000 

23,303,000 

9,437,000 

48,illl,000 
5,924,000 I 

5,340,000 
5,574,000 
3,352,000 
1,321,000 
3, 170,000 
1,313,000 
3,869,000 

2,769,000 

~ouuty wonhl be aYailable from futnl'e major nuits 
>f The California Water Plan, indmling works on the 
111ba, Beal', a nd .. \meriean RiYe1·:..;. ThP major m1its 
.,·ill be <kseribed iu a fntul' e p11blieatio11 of thP State 
1r atn TIP:..;OUl'(' eS Hoanl. 

Tabll:' 103 pre:..;ents an ('<·onomic eomparisou of the 
carious projeets for initial LleYeloprnent of snpple-
1wntal "·atPr snpplies for Plaeer County. 

.. \s shown in Table 10."i. the ,Jaekson l\TPado\\·:..; aml 
· ... ake YallP~- Projeeti;;, the latter's alteniatiw, the 
: iseo Proj eet , ancl the Rollins Projeet " ·ould prm·ide 
tbou t 17 .000 aerc-f eet, -18,000 aer<'-f eet, 71,000 ,wrc­
~eet. an<l 1:J:5.000 aerp-fret. respcetiwly, of new :..;afr 
;easonal yield of water, with est imate< l eapital eosts 
·anging from about $!l.GOO,OOO to $2:J,000,000, or 
·oughl~- in proportion to the nPw :..;af e yie Ids ... \ n nua l 
~osts of the water woul<l rang-P from about $-1.00 to 
Sl5.00 per aere-foot for the respediw projeet:..;, <'X­
~luding consideration of possible r eyenues from the 
;ale of hydroelectric pmrer. Po,rPr I' l'Vl:' 1111 es from eer­
:ain projects wonl<l exeel'd annual co:..;ti;;, ex<'lrnliug 
·ow,ideration of additional po:..;sible rPwnne:..; from 
;ale of water. 

From a local point of view, thP Fore:..;thill J)i yid<' 
l>roject prolrn.bly "·onl<l he mor<· <l Psi rahl e than the 
8'rench :\Ieadows Projeet. Thi!.; is trne beea11:,;r it wonlcl 
mp1ire a eapital investment of only about $6,000.000, 

PPr acre­
foot of 

seasonal ' 
yield 

$332 
211 

328 

70 

40\1 
240 

59 
100 
120 

71l 
2H 
138 
li6 

Total 

$250,000 
654,000 

1,212,000 

562,000 

2,432.000 
3 10.000 

305,000 
283,000 
170,000 

61l,OOO 
147,000 
ll6,000 

183,oao 

206,000 

P er aC'l'e­
foot of 

seasonal 
yield 

Annual 
po,ver 

rPvcnu e 

$ 1~ . 70 $151,000 
13. 60 836,000 
,9.so I 
3. iO ' 1,375,000 

09.90 I 

4. 20 961,000 
, 1.10 I 

20.40 1,628,000 
"12.60 0 

d:l.80 0 
d,5. 10 0 
d(i, 10 0 
d3.80 0 

rl Jl. 30 0 
d6. 90 0 
<18.30 0 

350,000 

c Excluding cost of power facilities. 
rl Includes cost of distribution system . 

cos t 

$ 182,000 

163.000 

399.000 

144.000 

from sale 
of power, 

in per cent 

0 
1.80 

0. iO 

·l . 23 

5. 20 

rathP1· t han the $-!U,000,000 estima tell fo r the latter 
projeet. Pnrthermor<>, only a sma 11 portion of the 
yield of tlw larger p1·oj ed eould he ntilize<l on the 
F'ore:..;thill Di,·icle , ancl unit <·o:..;t of th<' clewlope<l wat<•r 
would be ex<'e:..;:,;i\.·p nntil :..;ueh time a:,.; the major por­
tion of the yield ('o nld lw put to hencfi<·ia} nse Pl:..;e­
where. lloweyer, reyenne:,.; from th<' sale of hy<lro­
eleetri e powPr would r ednee the e:-;timate<l annua l unit 
cost of the :..;afe sea:..;onal yield to abont $6.80 per acre­
foot if all of the ~-iel<l of water \\·er e mark<,tecl . 

'l'hl' :..;eyen \ ·allp~- TTnit Ll<'Y<'lopmPut:-;, tlw Camp l•'ar 
\Yest, Coon Creek, Doty HaYin e. L1neoln, ~\uburu n a­
vine. \\' hitn<>~- Hanl'h, and l'l0Yr1· \ ' a ll<·y Projed:..;, 
would provid e supplemental water in amon ut:,.; ra11g­
i11g from 80,000 acrP-feet to ~),.j()O ane-fept per SNJ:..;011. 
arnl at p:-;tirnated eapital eo:-;ts ran:,.?:ing from about $5,­
(100,()()() to $1.:W0,000, or wry rouglilr iu proport ion 
to yi<• lu from the <leYrlupnwnts ... \ 11nual unit <·ost:..; of 
the :..;<•a:..;onal inigation yi<• ld would Yar~· from about 
$-1.00 to about $11.00 per a<·n•-foot. Of the :,.;pwn proj­
eets , it woul<l appear that thr Camp F'ar \\. e:..;t Proj ­
ed, with au p:..;ti matP<l <·apital eo:-;t of abont $3,:300,000 
and annual 1111it c·o:..;t of :..;ea:-;onal irrigation ~·iekl of 
ahont $-1.00 per aen•-foot, is tlw mo:-;t fayorab le. This 
i:..; empha:..;ized b.'· the faet that :..;<'as01ial irrig·ation yi<·l<l 
of the Camp Far \Yest Projeet won }cl be a hont 80,000 
aere-fcet- considPrabl~, larger than that for an~- of 
the otlwr Yalle~r development plans eonsi<lered. 



PCWA-025



PCWA-025

CHAPTER V 

SUAI\MARY OF CONCLUSIONS, AND RECOMMENDATIONS 

~\s a result of field illYPstigation and analysis of 
wailable <lata on the water resourees and water prob­
lems of Plaeer Connt,\·, and on the basis of the esti­
mates and assumptions diseussed herei11beforP, the fol­
lo,Yinp: eo11clusions arnl re<'ommendations are made. 

SUMMARY OF CONCLUSIONS 

] . The present basie water problem in the Foothill. 
,\merican Hiwr, and Bear Riwr Units of Placer 
::'onnty is the limitation on ,lesirable expansion of 
rrigated agrieulture imposed by the insuffi<·ieney of 
lewloped water supplies. In the 'I'ahoe l Tni t the pres­
•nt basic water problem is flood damag·e to recrea­
ional property along the shore of Lake Tahoe which 
)ccurs at times of high lake lcyels. The present basic 
,Yater problems in the Yalle,\' Pnit a1·e larg:cly con-
111c1l to prngTPssiYe lowering of ground ,rntcr levels 
m<l to low ,\'ields of wells in ePrtain areas. 

2. Elimination of th<' fnr0going problems, prrY011-
ion of their reeurre1we in the fn ture. a ll(l proYision 
>f \Yater for lan<ls not 110w serYe<l "·ill rcqnirc further 
lewlopment of ,rnter supplies ayailable to Plaecr 
Jounty. 

:1. Direet preeipitatinn, and runoff from the highl,\· 
)l'O<lnctiyc tributar,\' watcrshetls of th0 Sierra 1\eYa<la, 
'.Onstitute ample sourees of water snpply for present 
md fntnrP water sen·iee areas in Plaecr Connt:v. l\Iean 
;easonal d0pths of precipitation owr the Yalley and 
~oothill Units are about 18.9 inehes and 2--1-.G inches, 
·espectively. Dir0ct pre<·ipitatinn (•ontribntes ,rnter in 
L mean seasonal amount of ahont 172,000 acre-feet to 
he Yalley TTnit, and about 288,000 acre-feet to the 
?oothill e nit. :\lean seasonal na tn ral runoff of the 
\meriean River at Fair Oaks is slightl,\• in 0xcess of 
!,770,000 acre-feet. 

--1-. The ground water basin nn1lerlying the \ ' alley 
Tnit of Placer Connt;v fm1C'tions as a natural regula­
ory resenoir, and at tlw presc11t time about two­
hirds of the irrigated Yalley tloor lands of the unit 
Lre irrigated with water pumped from this r0servoir. 
:;torage capacity of the ground ,rntcr basin is abont 
1,022,000 acre-feet between the lewls of 20 and :WO 
!eet below the ground snrfaee, and its safe S<'asonal 
,'ield, with aycrage maintenance of gTomHl water 
eYels preYailing in 19f50-:11, is about 20,000 acre-feet . 

5. The gross extradinn of grournl wat<'r in the Val­
ry Cnit 1lnring 1!)50-51 was about 20,000 acre-feet, 
tbout 0,000 acrc>-fret in cxeess of the safr ,\·icl,l. Avcr-
1ge ground ,rnter lcwls fell abont 7.8 feet from the 
'all of 19--1-8 to the fall of JD32, euincid<>11t with rapid 

development and increased use of ground water. This 
lowering, which continnc<l to the fall of l95--1-, has 
r esulted in inereascd agrienltural production ensts. 

6. SatisfaPtOl',\' wells with ,\'ields sufficient for irri­
ga t inn purposes lJU1,\' be obt aine<l in all but certain 
small areas in the YallP,\" P11it. 

7. 'l'h0 surfaee \\'ater supplies of Pla<·t>r Conn t;v arc 
of excellent mineral qnality. 'l'he groun1l water sup­
plies of the Valley Pnit ar,• gen0rall,\· of exeellent to 
good mineral qualit,\•. IIowcyer, in scattere(l wells 
along the eastern edge of the YallPy floor, ground 
water of poor rn ineral , 11ia l ity has }wen fournl. 

8. ,\t the present time tlwrP al'<' approximately :39,-
000 acres of inigatPd hm<l in Plaeer Connty, 1lis­
tributed as follows: Valle,\' Pnit, 10,700 acres; Foot­
hill Unit, 2--1-,GOO aeres; ~\meriea11 Riwr Unit, 2,--1-00 
aeres; Bear HiYPl' 1Tnit, ], .. 1-()0 aeres; Ynba RiYer Unit, 
0 aeres; and 'l'ahoe Unit, 0 aeres. 

!l. The probable nltimate lantl use pattern of Plal.'er 
( 'onnt.,· will inelncle about 160,000 acr0s of inigatcd 
la11cl, distributetl as follows: YaJ]py Unit, GS,:300 
a<'res; l1'oothill ruit, GS,GOO acres; ~\mPriean Hiwr 
I 'nit, 20,200 acres; Bear RiYer TT11it, G,000 acres; 
Yuba Hiwr Unit. 0 acres; and Tahoe Fnit. 0 al·1·es. 

10. Tlw pr<>s0nt mean seasonal water requirement 
in Pla1·,•r Count:v. HH'asure<l in terms of cons1rn1 ptive 
nse of npplie,l water, is ahont !)G,600 a,·re-feet, dis­
tribut0d amo11g· thP units as follows: Yalley Unit, 
-l-1, 100 a ere-feet; J;'onthill lTnit, --1-7,700 acr<'-feet; 
. \ meri,·a n R i wr Unit, :3,800 acrr-fept ; B1•ar Hiwr 
Pnit, 2,600 ai·re-feet; Yuba Hiwr Pnit, 100 aen'-fect; 
'l'ahoP Pnit, -+00 a,·re-fcet; and an a(lditio11al DOO 
aer0-fc<'t for rn1tiona 1 forests whidt OYerla p seyera l 
of the nnits. Of the total amount of water ill(·lu<ling­
rainfall now eonsmnptiYcl,\· used in tlw Yalley 1'11it, 
approximate}~· :30 per cent is ,·,msume<l in the prodnc­
tion of irrigated erops. Dry-farmed all(l fallow lands, 
11ativ0 Y<>getation, arnl lands deyotP<l to mis,·ellaneous 
uses i!l(•]u<ling 11rha11 areas, eonsump the remaining 
70 per eent. 

11. Unclel' co1Hlitio11s of ultimate deye}opm<'llt in 
Plaeer Conn ty 1 he mean seasona I l'l'(Jll i r,·men t for 
water, measrn·ed in terms of ennsumptiv,• ns<' of ap­
pli<>d water, will probahl~' iw·reasc to about ..J.OG,000 
aer0-foet, distributed am011g the several units as fol­
lows: \ ' allc,\' 1Tnit, 225,000 acre-feet; Foothill 1Tnit, 
1 :~:1,000 aere-feet; .. Ameriea11 Hiyer TTnit. ;n ,000 aere­
fect; Dear Hiv01· Unit, 11,000 acre-feet; Yuba River 
lTnit, :WO acn•-feet; Tahoe Pnit, 2,000 a,·re-f Pet; and 
an additional :~,.J-00 ane-feet for national fo1·0st la1Hls. 

( rn1 ) 
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13~ PL~\CER COlT.N'l'Y l.NYES'l'lG .. \TlO:\' 

1 ~- 'l'he presPnt mea 11 seasonal 1·Np1irPment for 
suppk'nwntal water in thP YallPy Unit, in order to 
prPVf'nt prngressiw• lowering of grournl watPr ]eyels, 
is about 8,300 acrP-fePt. \Vhil<-' agrienltural growth 
in 1·Pmaini11g units of Plaeer Count~· has been limited 
to sollH' extent by the aYailablP llPYeloped water snp­
pliPs, sneh pr!'sent supplenwntal water r<'quirenwnts 
as nwr exist in tlwsR units ar<' small and not. rea<lily 
s11sl'eptible to PYalnation. 

1 :t l '11der ultimate <·ornlitions of deYelopment the 
lll<'an sPasonal reqnirPment for supplemental wat.Pr in 
Pla<·e1· County probably will he about :~:i:'i,000 acre­
f<'et. distribnte<l among the units as follows: \ Talley 
lT11it, 18!),000 a<·J·e-fret; F'oothill l'nit , 11a,ouo al'rP­
fppt; 1\nwric-an Hin'r Unit, 36,000 aerP-fret; Bear 
Hiver lTnit , 11,000 acre-feet; Yuba Hfrp1· P11it, 100 
Hl're-fret; 'l'ahoe lTnit, ~.100 aC're-feet; and an addi­
tional :umo aere-f PPt for national forest. larnls. 

1--1-. :\lajor fpatures of 'rlw California \\Tatl'r Plan , 
whi<·h is JH'E'sently !wing fonnulatNl uncl<'r direction 
of tlw State \\Tater Hesou rees Board, will proYidP 
snppl<'lll!'ntal water to mePt the probable ultimatP 
J'('qnirenwnts of Plac·pr County. It is feasiblP. from an 
e11ginN•r ing standpoint. to so regulate al1(1 ('<lllSPl'Ye 
the relatiYPl.'· large floo<l flows of tlw Yuba, B Par. 
~\merican, all(l 'l'ru!'kel' HiYe1·s as to .''iPld firm watPr 
supplies c·onsi<h'rabl.'· in PXl'PSS of the probabk, ulti­
rnat t' snpplemPntal watPr requirempnts of the county. 

1 :i. An inm1ecliate source of supplemental ,rnter is 
ayailabl<' to Plal'er County in the surface water pre,.;­
e11 t l.v wasting from the arpa, t hP sal yage of w hid1 
wi 11 req ni re th<' constnwtion of wa t <'l' storage, c·on­
\'l'_\'aJH·e, and clistribntion fa('i]it.iPs. 'rlw t>stimated 
capital eosts of consid<'red watH (lpye]opment projeds 
for tht> c·o1mty vary from ahont $1.:i00,000 to $49,-
000.000, and the estimated awrag·e annual unit eosb 
of ne\\' water m;:1<le ayailalilP h~r these (]pypJ01rnie11ts 
ya1T from abo11t $1 to $20 per ane-foot. I11 thP ease 
of ;.E'rtain of the projPds tlwse unit. costs would b<· 
I'<'( 1 nl'ed b.,· th<' sale of h.'·<lroP ]Pct ric power. 

] (i. :\'Pw watPr snffic-ie11t to nwet thP presPnt and a 
portion of the probable ultimatP snpph'mP11tal rP­
<p1ire11w11ts of tiH' Valle.'·, Foothill, .\merie·ai1 HiYer, 
Bear l{in•r, and Ynha HiYPr l Tnits c·onlcl lw mmle 
availahh· lff constnwt.iou of the• .1aekson }Ieadows or 
l;ak<' VallP:,. Prnjeds, or the lattPr 's alternatin', th<' 
Ciseo Prn.iel't, or the Hollins ProjPet. The eapital 
<·osts of the•sp projects \\'Pre estimatPd to bP about 
$;),()--1---1-,000, $10,110,000, $2:~,:w:~,000, and $0,--1-37,000, 
n~spediYely . Ex<·lucli11g l'Ollsi<leration of l'PY<' lllles 
from thP sale of power, averag·R unit l'Osts of the 
17 000 a<·n·-fre t 48 000 ,l('l'l'-f Pet, 71,000 aere-fret, an<l 
1 :~ri,ooo a<·rc-fr~t of npw safe sPasonal yielcl ckn~loped 
Iiy the respedivP projPds wonld bP about $15, $10, 
$10, a11d $1, 011 a :~ per ('Pnt int<'rest hasis. Power l'PV<'­
llllPs, howen•r, \\ 'Olllcl <'XCPP<l annual c•ost s in t hP ease• 
of all lint the .fa(·kso11 nlc>a<lows J> rojeet.. arnl would 
r!'s\llt i11 retlll'llS Oil tit<' Papital illY('Sllll<'lllS of abont 

1.t-: per CPnt, 0.7 1wr l'<'nt, and 4.~ pPr cent, respee­
tiY<0l~·, exduding l'Ollsideratiou of possible revem1P~ 
from the sale of water. 

'l'hP fonr p1·ojPets arP e11; . .6ne(')'i11gl,Y feasible, a11d 
selPdion of the most clPsirable projPct for initial POii-. 
stl'IH'tion wonkl <lepell(l upon SUl'h faetors as prPsent 
lol'al ('Hpacit~· to finanl'<', thP rnte at whil'h the projeet 
.viP!d l'onld he sold and pnt to lwnefo·ial use, and 
future grO\\'th in wat<'r dPmamls. 

17. Xew watp1· snffil'it>nt to 11wPt thP probable ulti­
mat<' :-;upplPmental l'<'(JllirPrnent of thP Foresthill Di­
Yille eonhl he mad<' aYailable h.'· l'onstrnetion of the 
Fre1wh ::.\lpadows or :B'oresthill DiYidr Projt>ds, tht> 
<·apital <·osts of \\'hil'h \\'Pl'l' PstimatPd to bP about $--I-H,-
7Hi,OOO, and $;3,92--1-,000, n•spPdiwl.,·. Tlw awrage 
unit l'Osts of the 110,000 aen'-f Pet of safe seasonal 
)·iel<l and ~.\000 ane-feet of S<'asonal irrigation yield 
den' lopecl by the respe('t ive projects won hl bP about 
$~0 and $1:1. on a ::J per l'ent i11t<'n°st basis. Henm1Ps 
from the sa lt> of hydroPl<'dri<· JHiwer \\·ould rednl'(' tlw 
estima 1 Nl a 1111 na l twit l'Ost of ~·ie Id of th<' l<'re1wh 
::.\kadows Projed to about $7 1w1· acre-foot if all the 
yield \\'ere marketed . 

.:\!though both projt>ds arc eugineeriw . .dy feasible, 
the l;'oresthill DiYidP Projel't probahl.'· would be morr 
d<'sirable than th<· Prenl'h ::.\It>aclows Projed from a 
loeal point of YiPw, bPeansE' of its mnch lower capital 
eost. 'l'hP irnlicated l'apital !'Ost of the latter proj<'Ct 
is prnbahl.'· gTPater than present loeal eapacit~· to 
finanl'P, arnl unit cost of the \\'ater deyeloped woulcl 
be excessi\'P until such time as the major pm·tion of 
thP yield <·oulcl lw sold anll exported for beneficial 
usP elsewlwre than on the :B'oresthill Divide. 

18. XP\\' water suffieient to mePt the present and 
a portion of tlw probable ultimate i,;upplemental re­
qnirPme11ts of the Valley lT11it coul<l be nrnde availablr 
by l'OHstrnction of one or more of the Camp .F'ar , 
\Vest, Coon Creek, Doty Havine, Lincoln, Auburn 
Havin<>, \\'hitner Hauch, arnl ('loYer Yalley Projects. 
Th<' estimateel tapital eosts of tlH'se projPets range 
from about $1,800,000 to $'.J,600,000, and the projt>cts 
would prm id P supplemental watPr in amounts rang­
ing from ~l.500 acre-fel't to 80,000 acre-feet per season. 
The awrage m1it eosts of the irrig·atio11 ,r ield of water 
deYelo1wd h.'- tlw YHrious projects \\·ould range from 
ahout $--1- to about $1] 1wr ,wre-foot, on a a per cent 1 

i II tPrest basis. 
.,\ 11 of thP projt>l'ts a1·e fpasible of co11stnwtio11 frorn 

the engineering sta11dpoint. Of th<' sewn projPds, tlw 
Camp Far \Yest Proj<'l°t prohabl,r would be till' most 
fayorable for initial cleYelopment, beeausP it would 
haYe the lowest annual t111it tost of wate1· and a sea­
sonal inigation .'·iel<l l'onsiderabl.,· larg·er than any 
of the otlwrs. Capital !'o-;ts of any of the seven proj­
Pl'ts arP prnhabl.Y ffithi11 the pr<'sent lol'al c·apal'it,v to 
fi11a11c·P. 

1 q_ ( '011stn1dio11 of the .i\11b11r11 HaYill(' Power De­
Yelopment J>rojed \\'(>111(1 resnlt in proclnf'tio11 of H 
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eonsi<lerabl e amo1111t of hydroel<'drie energy from (lis­
eharg-<' of water rel eased from -\Yise Pow<'r l Ions<' 
through a new pow<'r honse that would he located on 
Auburn HaYine. The eapital ('Ost of the ~\nbnrn Ra­
vine Pmwl' D<'Yelopment Prnj<'d was cstimatecl to lw 
abont $2,770,000. The Pstimat<'cl mmtrnl net revenue 
from sneh a proj<'ct, on a :1 per eent interest basis. 
wonlcl be about ~l--1--1-,000, or about :5 per cent on the 
eapital inwstment. 

20. The estimate(l 1111it eosts of new water for 
Pl;wer Count>-, as given in thr foregoing paragraphs, 
are based on ('llrrent pri<'es of Ponstnwtion, and are 
illnstratiw of the eosts that ma>- be expectecl in tlw 
clewlopment of nrw watrr for the various nnits of 
the County. Certain of the estimatecl eosts are eom­
parable with those of surfaee and groun<l ,rnter pres­
entl>- se1Tecl within PlaPel' Connt>·· In this eonnPction, 
as a basis for eomparison, thP Pacifie Oas an<l Eleetri<' 
Company presently sPlls ag-rienltural ,Yater in its 
sen·iee area in Plaerr Connty at a rate eorresponding 
to about $7 per a1·re-foot. with senice at eanalsi<le. 

RECOMMENDATIONS 

It i:-. rreommenclrd that : 
1. Puhlie distriets emlowecl with appropriat<' pow­

ers be createcl for the purpose of proeeecling with 
further study of the local water problems and with 
financing·, eonstnwtion, arnl operation of pro.iPets if 
fonnd finaneiall>- fpasihle. 

2. Lo1·al den'lopm<'nt of wHt<'r rPsom·1·rs be a1·eom­
pfo,hrcl by an ordcrl.,· progression of pha.;;p:;; of <level-

opmrnt a11<l in a<'col'dan<'e with The Cal1fon1ia " ' al<'I' 
Plan. Tlw proposed plans shonld lw <l ewloprd in ime­
(·essiY<' st<' ps, starting with those proj eds of indi1•atPd 
lowest capital arnl nnit eost of water, arnl thenee pl'O­
eee<ling· in order of expense to phases of gTPatPr nnit 
cost. 

:( Stl'eam gaging stations be !'011str11ete<l a11<l POll­
tinnous r<'<·or<ls of stream flow lw obtained at stratPgie 
points on those streams for whieh fntm·<' !'Onstrne­
tion of wat<'r consenation works is probablr, in ord<'r 
to permit morp reliab]p determination of ~-i<'l(l of the 
proj<'ds ancl their most economie design and eonstr11c­
tio11. 

.t. Heg·nlar 1wrioclic obsPrYations of gronucl wat<'r 
le,·Pls all(l :;;ampling of gronnd wat<'r for quality de­
terminations in the Valle>- Fnit he macle. and reeord:c; 
ma inta i nrcl, i 11 order to perm it more re lia blP clete1·mi­
nation of safe grnuncl wat<'r ri<>lcl arnl fntm·<' gronrnl 
water con clitions. 

:5. Perioclie snrY<'ys lw matle of larnl use ancl watrr 
appli<·ation as they relate to water utilization, in 
Ol'(l<'r to permit <'Yaluation of fntnrr wat er cl<'mands 
and orderl>' d<'velopment of water eonserYation works. 

G. ~\ proµ;ram lw initiated for the acquisition of 
la111ls, ra:,,enwnts, and rights of way necessary for 
construction of required water eonsern1tion works. 

7. Continuing support be given to the i1wrstigation 
and strnlr of major mnltipurpose clewlopment nrnler 
'l'he C'aliforniH ,Yater Plan, i1w]nding thos<' on the 
Yuba, Bear, ~\meri<'an, and 'frnek<'e HivPr s,,·stpms. 
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APPENDIX A 

AGREEMENTS BETWEEN THE STATE WATER RESOURCES BOARD, THE 
COUNTY OF PLACER, AND THE DEPARTMENT OF PUBLIC WORKS 

( 135) 
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Al'PE:\'D lX .\ 187 

AGREEMENT BETWEEN THE ST ATE WATER RESOURCES BOARD, THE COUNTY OF 
PLACER, AND THE DEPARTMENT OF PUBLIC WORKS 

'l'ms .AGREEl\IENT, executed iu quintuplieatP, entered 
into by the Stak "\VatPI' Hesourees Board, hereinafter 
referrNl to as the '·Board''; the County of Plaeer, 
ht:-ei11aftrr refprred to as the ''Count)·''; and the 
Department of Public "\Yorks, State of Califor11ia, aet­
ing through the ageney of the State Engineer. herein­
aftn ref Prred to as the '' State Engineer'': 

WI'l'XESSETJI: 

\YIIEREAS, by the State "\Yater Resourees Aet of 
19-t5, as auwndecl. the Board is authorized to make 
inwstigations, stnclies, :;nrvPys. hold hearings, prepare 
plan!'> and N,timaks. and make recommendations to 
the LegislatnrP in rPgard to watn dPYelopment proj­
Pets inelnding flood control plans and projeets; and 

"\YttEREAS, by said art, the State Eng:inepr is author­
ized to eooperate with any l'OUnt)', cit)·, state agenC',V 
or pnblie distriC't on flood eontrol and other water prob­
lems and whPu reqnestPd b,Y an,v tbereof ma:v enter into 
a eoo1wrat i Ye agreement to c>xpe ncl monpy in LP Im 1f of 
an.,· thPrPof to aeeomplish thP purposes of said aet; and 

"\VnEREAS, the Count)' h~· rPsolntion, dated August 
1:3, rn-is. has 1·pq11ested the Board to make an owrall 
comprehr nsiw snney of water and water eonditions 
,Yithin said Count~· al](l has eertified that said County 
"·ill p1·oyide monies to thP extent of FiYe Thousand 
Dollars ($5,000) within tlw 19-18--19 fiseal ~·ear from 
said County's prPsent appropriation to he used in 
making said surny; and 

" "'HEREM,, thP Doarcl on Oetober l. 19-tS. hy formal 
motion requPstPCl tlw StatP Enginerr to cuo1wrate with 
the Coun t~· in making said invPstigation and rPport; 
and 

"\YHEREAS, tbe Count~, desires and hereb~· requests 
the Board to entPr into a cooperative agreement for 
tlw making of an investigation and report on watc>r 
resources. both surfaee and underground, as more par­
tirularl~, sc>t forth herpiuafter in A1·ticle I; 

Xow THEREF'ORE. in eonsideratio11 of tlrn pnnnises 
aIHl the SHrral prmnisc•s to be faithfully 1wrfonned 
by Pach as herPi11afkr set fo1·th, thP Board, the County 
and the State E11gi11Per ,lo he1·pby mutually ag1·ee as 
follows: 

~\RTICLE I- WOHK TO BE PERFOH1'IED 

The ,rnrk to be performed under this agreement shall 
l'Onsist of an inwstigation and report on the water 
resuurees of Plaeer Connt~· , both surfaep and unclc>r­
grouncl, eomprising (a) an inwntory of thP water 
resources of the count.v. ( b ) a elassifieation of lands 
for agrieultural use, ( (' ) a survey of the location , 
<>xtent ancl tnw of llSl' of water nndc>r existing eondi ­
tions, ( cl ) an estimate of watPr requirements u11clPr 

nlti111ate development of the eounty, and ( e ) a gc>neral 
plan for tl1P ultimatr clc>wlopment and utilization of 
thP water resoureps in or avai lablP to saill eounty and 
Pstimates of the l'Ost of such plan. The work under said 
items (a ) to (d ) , both inclusive. is to be> performed 
during the first two ypars a1Hl that under said Item (e ) 
inelucling a report on the entire investigation during 
tlw third year of tlw thrc>c>-yea1· investigation p1·oyided 
for he1·ein. 

The Board by this agreeuwnt anthorizes and directs 
the State Engiuc·c>r to eoopc>ratP in making said i11vesti­
gation and report. 

During the progress of said invt·stigation and report 
all maps, plans. information, data and rel'ords per­
tainin~r thPrPto whil·h arc> in thP possl'ssion of any 
party hen•to shall he mall<' full~· available to any otlwr 
part.,· hereto for the clur and proper aeeomplishment 
of the p1ll'pOSl'S and objrdiws hereof. 

'l'he wm·k undPr this agn'PmPnt shall he diligc>ntly 
prosPcuted with the> ohjrdi,·p of eompletion of the 
investigation ancl report 011 or 1,Pfore Deeember 31 , 
1951, or as nearly thel'rafter as possible. 

ARTICLE II- FUNDS 

The Count~'. upon rxeeution b~· it of this agreement, 
shall transmit to the Statr Engi1wer the sum of Five 
Thousand Dollars ($5,000 ) fo r dPposit. subject to the 
apprnval of the Dirretor of FinaneP. into the "\Vater 
HPsom·cps HPvolving Full(l in the State Trr.astll'~·, for 
ex1wnditnre b~r the State En:,.dneer i11 1wrfonnanl.'e of 
the work provided for in this agl'Peme11t . . Also, upon 
execution of,this agrremPnt by the Board , the> Direc·tor 
of Finance will hr requested to approvP the transfer 
of the sum of Five Thousand Dollars ($~.000 ) from 
funds appropriatecl to tlw Board hy Item 335 of the 
Budget Aet of 19-tS. for Pxpenclitnre h)' thc> State 
Engineer in 1wrfonnanec> of thP work provided for in 
this agreeme11t and the Ntate ControllPr will be re­
questPd to makP sneh transft>r. 

If tlw Di1wtor of Fi11anl'P, within thirt~· (30 ) days 
aftc>r 1weipt by the State Eng'inPPr of said Fiw Thou­
sand Dollars ($5.000 ) from the Con11ty, shall not have 
appn>wd thP clPposit therpof into said "\YatPr Hesources 
Rernh·ing Fnnd, togr thc>r with the transfrr of the 
sum of Five Thousand Dollars ($ti,OOO ) from funds 
appropriatNl to the Doard b~· l tem :13:'i of the Budget 
1ht of 19-t8. for exprnditnrP b~· the State Engineer 
in 1wrformanee of the work provided fol' i.n this agree­
ment.. :;aid sum <·ontributPCl hy the Count,v shall be 
returned thereto hy the StatP EuginPPl'. 

It is un<lPrstoocl b,v and bet"·pen the parties hereto 
that th e sum of Ten Thousand Dollars ($10,000 ) to bP 
maclP availablP as hPrPinlwfore provi<lPd is adPqnate 



PCWA-025

PLACER COUNTY INVESTICA'I'ION 

to perform that portion of the above specified work 
during the first ~·ea1· of said three-~·ear inwstigation. 
[ t is tht• further mH.lel"Standing that the County will 
make a further sum of Seven Thousand Dollars ($7,-
000) available at the eommencement of the second year 
of said i11Yestigation "·hieh will be subject to a match­
ing or conti-ibution in an equal snm by the Board to 
defray expenses incnrrell during the second year 
thereof, aml will make a further smn of Seventeen 
Thousand Fin 11 nndred Dollars ($17,500) available 
at the c·ommeneemen t of the third year of sa icl in vesti­
ga tion ,Yhi<·h will be subjeet to a matching or contri­
bution in an equal sum by the Board for the eomple­
tion of said investigation and report, contingent upon 
,wailability of count:v and Board funds for such pur­
poses. 

The Boanl ancl the State Engineer shall under no 
l'irt·m11stances be obligated to expeml for or on account 
of the work provi<letl for nrnler this agreement any 
arnount in excess of tht> sum of 'fen 'fhousand Dollars 
($10,000) as made available hereunder and when said 
sum is exhausted, the Board and the State Engineer 
may <lis<·ont inne the "·ork provided for in this agree­
ment arnl shall not be liable or responsible for the 
resumption and completion thereof nntil further sums 

.Approved as to Form: 

. s. C. E. TINDALL 
Distriet Attorney, 
County of Placer 

Approval Heeommended: 

s / HENRY HOLSINGER 
Principal .Attorney, 
Division of \Yater Hesources 

• \ pproval Recommernlecl: 

/ s/ C. C. CARLETON 
Chief . .:\ ttorney, 
Department of Pnhlic \\r orks 

.,\pprovecl: 

. 's.l ,JAMES S. DEAN 
DirC't'tor of Finance 

as sJH·cified in the preceding paragraph are made arnil­
ablc. 

Upon compldion of and final pa;nnent for the work 
prO\·iclecl for in this agTeemPnt the State EnginePr 
shall furnish to the Roanl aml to the Conutr a state­
ment of all expernlitm·es made nuder this agTeement. 
One-half of the total amount of all sai<l e,qwnclitnres 
shall be deducted from the sum alhanced from funds 
appropriated to said Boar<l. and one-half of the total 
amount of all said expenditures shall be dedneted from 
the sum advance<l by the County and an~T balance 
which may remain shall be returned to the Board, 
and to the County, in eqnal amount. 

~\RTICLE III- EFFECTIVE DATE 

This agreement shall become effective upon its ex­
ecution hy all of the parties hereto, and its approval by 

the Direetor of Finanee. 

IN \VITNESS \\"HEREOF, the parties hereunto haYC 
affixed their signatures, the Count~T of Placer on the 
12th day of Nov<:>mber, 1948, the Board on the 12th 
clay of November, 1948, and the ~tate on the 23rd day 
of December, 1948. 

CO(TNTY OF PLACER 

P,~r / s/ W. :;'11. llAINES 
Chairman, Board of Supervisors 

/ s/ L. RECHENl\IACHER 
Clerk, Board of Supervisors 

S'f .,\ 'l'E WA 'l'ER RESOURCES BOARD 

Dy / s I C . .,\. GRIFFITH 
Vice-Chairman 

DIW ARTl\IEN'l' OF PUBLIC WORKS 
STA Tl,J OF CALIFORNIA 

Dy / s / C. II. PnHCELL 
Dircetor of Pnblie \Vorks 

Is: EDWARD HYATT 
State Engineer 

[:c;EAL] 

[SEAL] 
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.. \ 1'1' l~NDIX .,\._ 

SUPPLEMENTAL AGREEMENT BETWEEN THE STATE WATER RESOURCES BOARD, THE COUNTY OF 
PLACER, AND THE DEPARTMENT OF PUBLIC WORKS 

Turn .\GREEl\mNT, exeC'utecl in quintuplieate, by the 
State ,,~atPr Reso11rees Board, hereinafter referrecl 
to as the '' Boar(l ''; the County of l >Jaeer, lwreinafter 
ref Prl'ed to as the ·' Conn ty ''; ancl the DPpa l'tment of 
Public ,Yorks of the StatP of California, ading through 
the agenr~· of the State Engineer, hereinafter referrecl 
to as tlJP '' State Eng:ineer. ' ' 

WITNESS ET II: 

\\:oHEREAS, h~· agreenwnt lwretofore enterNl into by 
ancl lwtween thP Connt~·. the Boar(l ancl the State Engi­
nePr, executecl bY the Conntv on the 12th dav of .Nov­
vembel", 1948, h~: tlw Roa rel ~n tlw 12th (la~· ~f N overn­
ber, 19--1-8, and b~· the Statr Engineer on the 2:3rc1 tlay 
of Deeemher, 19--1-8, it "·as providPcl that the work to 
bP perfornwd therenncler shall consist of the making 
by the State Engi1wer of an investig:ation and report 
on the water resonrres of PlaeH Count~·, both surface 
arnl nnderg-rouml, comprising (a ) an inventory of 
the water resources of the Count~·, (h ) a elassifieation 
of landi-; for agrieultu ral use, ( e ) a suryey of the loea­
tion, Pxtrnt an(l type of use of water nncler existing 
eonclitions, (cl) an estimate of watpr requi!'Pments 
unclPr ultimatP <levPlopment of tlJP County, ancl ( e ) a 
g·eneral plan for the ultimate dt>velopment aml utili­
zation of the water resoureps in or available to said 
ronnty a]l(l estimates of thP cost of such plan, and that 
thP "·ork under sai(l itPllH, (a ) to ( (1 ), both inclusive, 
shall be perfol'mecl <luring: the first two rears; and that 
the plan under said item ( P) inelrnling· a report on 
the Plltire i1westigation shall he macle during the third 
year of tlw contemplatecl three ,·ear investio·ation 
period ; and · IC' 

,VnEREAS, under said agreement tlJP County made 
av~ilable the sum of F'ivP Thousand Dollars ($5,000) 
wlueh "·as matehecl in an equal amount by the Boanl 
for ex1wncliture by the State Engineer in the pH­
formanee of the work proviclecl for in said agrPement; 
ancl 

,vnEREAS, it was the expressecl intention in said 
agrePment that at the c·ommeneemPnt of the seeond 
year of said investigation the County mmld make 
available a further sum of Seven Thousand Dollars 
($7,000 ) subject to a matching· or eontrihution in Pqnal 
amount h,v the Board for the C'Ontinnation of sai(l 
inwstig:ation, ancl that the Count,· will make a further 
snm of Seventeen Tho11sancl Pi

0

ve lI unclred Dollars 
($17,000 ) arnilable at the t·ommenepment of the third 
year of said investigation which will be subject to a 
matching- or eontrihntion in an equal sum by the Boar(l 
for the eomplPtio11 of said inYPstigation and report , 

C"011tingent upon availability of Count~· aml Doar1l 
fnrnls for sueh purpose; and 

\\THEREAS, the funds provicle(l for under sai(l prior 
agreement to " ·hieh this agrPemP11t is supplemental 
have been exhausted and aclclitional funcls arP now 
required to C"ontinne saicl investig·ation, and it is the 
desire of the parties herPto that an ad(litiunal sum of 
Fourteen Thousancl Dollars ( $1--1- ,000 ) shall be pro­
vided. Seven Thonsancl Dollars ($7,000 ) therpof by 
the County, and SPYen Thousa ncl Dollars ($7,000) 
thereof by the Board; 

Now 'rHEREFORE, in eonsicleration of the premises 
and of the SPVPral promisPs tu be faithfully 1wrformed 
by eaeh of tlw partiPs hen~to as hereinafter set forth, 
the Board, the Count~r, ancl the State Enginepr do 
hereb~· mutually agree as follows : 

1. The County, upon execution by it of this agree­
ment, shall transmit to the mate Engineer tlw sum of 
Seven Thousancl Dollars ($7,000 ) for cleposit, suhjN·t 
to the approval of the Direetor of Finance, into the 
Water HesonrC'PS Tievolving F'uncl in the State Treas­
ury for expenclitm·e hy the State Engineer in eontinu­
ing performanc·p of the work proviclecl for in said prior 
agrePmPnt to whieh this agreement in supplemental. 

2. Upon execution of this agreement by the Board, 
the Direetor of Finmwe will be requested to approve 
the transfer of the sum of Seven Thousancl Dollars 
($7,000 ) from funds appropriatecl to the Boa rel b~, 
ItPm 259 of the Budget Aet of 19--1-9 for expP11Cliture 
by the State Engineer in continuing: performance of 
the "·ork provided for in said prior ag:reement to which 
this agrPement is supplemental, and the State C'on­
tro ller will ~be requested to make such transfer. 

3. The Board and the State Engineer shall under 
no eircmnstanees lw obligatecl to expencl for or on 
at·eom1t of the work provided for in said prior agree­
ment to whiC'h this agrPement is supplemental any 
amount in PXt·ess of tllP sum of TwPnty Four 'l'hou­
san(l Dollars ($2--1-,000 ) as made available under saicl 
prior agreement ancl this supplemental agreement ancl 
if sud1 funds so macle aYailable are Pxhauste(l before 
eompletion of sai1l work, the Board and tlIP StatP 
Engineer may cfowontiuue saicl work and shall not be 
liable or rPsponsible for the resumption or eompletion 
tlwrPof unti l furtlwr funds are ma<le arnilahle at the 
eomme11eenwnt of tl1P th ircl year as proYiclP(l in said 
prior agreement. 

--1-. In so far as consistent herewith arn1 to the extent 
a(laptab lP hPrPto, all of the terms and proYisions of 
s,iid prior agreement to whieh th is agreement is sup­
plemental are hereb~, madP applieable to this agree­
ment arnl are ht>rehy eonfirmed, ratified, and eontinned 
in pffert. 
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1-l-O PL~\f'EH COT Tl'\TY Jl'\YES'l' ICL \'rW~ 

IN \YI'l'NESS ,Y1rnRE(W, tlH• parti(•s h<:'rennto haYe 
affixt•(l th<:'ir signatnrt>s, the Comity 011 the 9th da~' of 
~owmlwr, Hl-l-!l, the Board 011 the 17th da,Y of ~<wem-

.:\pproYe!l as to form: 
s,I C. E. 'l'INDAI,L 

Distriet ~\ ttorney 
Plaeer County 

.:\ pp royal H('Commeudecl : 
/ s/ llE:--RY lloLSINOER 

Prinei pal .:\ ttorney 
DiYision of ,Yater Resources 

ApproyaJ He(·ommell(lNl: 
/ s/ C. H. l\loNTGmIEiff 

Chi<:'f Attorn<:'y 
D!' part men t of Puhl ic ,Vorks 

.A pprOY!'<l : 

Director of Finanee 

h<:'r, 19-:1-9 , mlll the State> Engin('er on the ~1st day of 
Nowmlwr, Hl-l-!l. 

CO!TN'l'Y OF' Pl., ACEH 

B.,, 's / \\~. ::.\1. IIAINES 

Chairman, Boanl of ~npenisors 

' S I J.,. HE< 'IIENl\IA<'lIER 
Cl erk, Board of Snpenisors 

STNI'E WATER HE~l)UBCES BO~\RD 

By Is/ C. A. GRIFFITH 

Chairman 

DEP.:U{'l'l\lE)J'l' OF Pl:BLIC WORKS 
ST.ATE OF CALIFORNIA 

C. II. P e Rc FLL 

Direetor of Public ,Yorks 

B,Y I Si PRANK B. DURKE!~ 

Deput.Y Director 

; s/ EDWARD llYATT 

State Enginee r 

[SEAL] 

[SEAL] 

K.J .H. I 1•' .• J .:\I . ·11 y I 1 1) . t 
Form Bmlg<'t 11 UP escnp · 

DEPAH'l':\IENT OF FIN.\XCI•~ 

APPHOYI•~ D 
DPc. rn. rn-rn 

J .UIES s . DE.\ :\', Direc tor 

Oriidnal signed by 
LOl ; ls ,J. II E I KZEH 

.\dministrath·e .\dYi>'er 
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.. \ PPENDIX .A HJ 

SUPPLEMENTAL AGREEMENT BETWEEN THE STATE WATER RESOURCES BOARD, THE COUNTY OF 
PLACER, AND THE DEPARTMENT OF PUBLIC WORKS 

THIS .AGREEl\IENT, exeeuted in quintuplicate entere<l 
into as of No-vember 9th, 1950, by the State ·water 
Resource::,; Board, he1·einafter referred to as the 
'' Board''; the County of Placer, hereinafter referred 
to as the "County"; and t he Department of Public 
·works of the State of California, acting through the 
agency of the State Engineer, hereinafter referred to 
as the '' State Engineer''. 

WITNESSE'l'H: 

"\YnEREAS, b~· agreement heretofore entered into by 
and between the County, the Board and the State 
Engineer, executed hy the County on the 12th clay of 
November, 19-t-8, by the Board on the 12th day of 
:N"oYemher, 1948, arnl by the State Engineer on the 
23rd clay of Deeemher, 19-t-8, and h,v supplemental 
agreement exPcuted by the County on the 9th cla~r of 
NoYember, 1949. by the Board 0 11 the 17th cla~· of No­
vember, 19-t-9, and h,v the State Engineer on the ~1st 
clay of NoYember 19-t-9, it was provided that the WOJ'k 
to be performed therenn<ler shall consist of the making 
by the State Engineer of an investigation and report 
on the ·water resources of Placer County, both sul'face 
and underground , comprising (a) an i1wentory of the 
water resources of the County, (b ) a classification of 
lands for agricultural use, ( c) a sune,v of the loeation, 
extent and type of use of water nnder existing eon­
ditions, ( cl ) an estimate of water requirements under 
ultimate deYelopment of the County, and ( e ) a gen­
eral plan for the ultimate development all<l utilization 
of the water resources in or a-vailable tn said eounty 
and estimates of the cost nf sueh plan. and that the 
work under said items (a) to (d ), both inc lusive, shall 
he performed during- the first hYo years; and that the 
plan under said item ( P) inelncling a report on the 
en tire i1westig·ation sha 11 he maclP during the third 
year of the contemplated three year innstig·ation 
period ; and 

"\VnEREAS, urnler said prior agreement the County 
made available the sum of Five Thousand Dollars 
($5,000 ) 0 11 Novemb<•r 12, 19-t-8, an<l uwle1· said supple­
mental ag1·eement an ad<litional sum of Se,·en 'l'hou­
~and Dolh-ll's ($7,000 ) on Xm·PmhP1· !1, 19-t-!1 , whi<·h 
~urns were match ed in equal amounts b.v tl1 e Doard 
for expenditure h~· the State Engi neer in the pe1·fonn­
ance of the ,rnrk provided for in said agrPement; and 

"\\.,.uEREAS, it was the exprPssed intention in said 
prior agreement and su pplement,d agreement that at 
1he commencement of the t hir<l ~·ear of said investiga­
tion the County would make available a further sum 
of Seventeen Thousand l<-,ive Hundred Dollars ($17,-
500), subject to a matching or contribution in an equal 
sum b~· th e Board for thP completion of sa id inves-

tigation and report, contingent upon availability of' 
County and Board funds for such purpose; and 

"\VHEREAS, the funds provicle<l for unde1· said prior 
agreement and supplemental agreement to whieh this 
agreement is ::,;upplemental have been exhausted and 
additional funds are now reqnired to continue said 
investigation, and it is the <lesire of the parties hereto 
that an additional sum of 'l'hirty-five 'l'housancl Dol­
lars ($:33,000 ) shall he provided, Seventeen Thonsancl 
FiYe Ilnrnlred Dollars ($17,500 ) thereof by the 
County, and SeYenteen Thousand l~ivt~ Hundred Dol­
lars ($17,500 ) thereof by the Board; 

Xow THEREFORE, in consideration of the premises 
and of the several promises to be faithfully performed 
by each of the parties hereto as hereinafter set forth, 
1 he Board, the County, arnl the State Engineer do 
lwl'eb~, mutuall>· agree as fo llows: 

1. The Count>·, upon Pxecntion h~· it of this agree­
ment, shall transmit to the Stc1te Engineer the smn of 
~cventeen Thousand Five Ilun<lrecl Dollars ($17,500 ) 
for deposit , subject to the approval of the Director of 
Finance, in to the "\Yater R esources Revolving Fund 
in the ~tate 'l'reasury for expenditure by t he State 
Engineer in eontinuing performance of the wod{ pro­
vided for in said prior agreements to which this agree­
ment is supplemental 

2. PpoH exee ution of this agreement by the Board, 
the Director of Ji' inant·P will lw req11ested to approYe 
the transfer of tl1 e sum of Neventeen Thousand l~ivP 
II u ndretl Dollars ( $17 ,GOO ) from f 1m<ls a pJH'OJWia t<>d 
to the Boa l'cl b~· Item 257 of the Dndget .A.et of 19GD 
for expenditure b>· the State EnginePr i11 eontinning 
performan'f'e of the work provided for i11 said prior 
Pgreements to ,Yhich this agrePment is supplemental. 
and the State Controller will he reqn<'sted to make s1l<'h 
transfer. 

3. The Board and the State Engineer shall urnlPr 
no circumstances bP obligated to expend for or on 
account of the work 1novide<l for in said prior agree­
ments to which this c1gree111ent is supplemrntal a n)· 
amount in exeess of the sum nf Fifty Xine Thonsa ucl 
Dolla1·s ($59,000) as made available under said prior 
ngreements and this supplemental agr eement and if 
such f1111cls so ma<le available an• Pxhauste<l before <·om­
pletion of said ,York, the Board and tlw State Engineer 
may disco11tinue said work and shall not he liahle or 
responsible for the resumption or <'.omplction t he1·eof. 

4. In ,;o far as eonsistent he1·e,Yith and to the extent 
adaptahh~ hereto. all of the terms an<l JH"ovisions of 
said prior agrPPment to whit'h this ag-reemPnt is sup­
plemental are herebr made a ppliea hle to this agree­
ment and are hereb>· confirmed, ratified. and t'o ntinnecl 
in effect. 
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Ix \\'tTXE:-iS \YrIERE(W. the pal'ti<•..; h(•reto ha,·r 
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h<'reiuahove first written . 
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s C. E. TINDALL, 
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GEOLOGY OF PLACER COUNTY 
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GEOLOGY OF PLACER COUNTY 

INTRODUCTION 

Plaeer Count)·. loeatE'cl northeast of the Cit)· of 
SaeramE'nto. Pxtemls eastward from the 8acranwnto 
Valle,· across the SiP1Ta X l"Va(la to tlw California­
Xeva~la statr, line. The eountv is over DO miles in 
length. and its width Yaries from about 7 to ahont 
~.'5 miles. 

Previous Work and Acknowledgments 

The geolog)· of l'lacE'r ( 'ount)· was first (leseribecl in 
detail in folios of tlw Geolo:,de .,\ tlas of th United 
States, published b)· thP P . S. fleologieal Smvc)·. Por­
tions of Plaeer Connt)· g·Polog)· are inelnclecl in tlw 
following· folios: Plal·enille folio, no. 3, 18!)--1; Saera­
mento folio, no. ;\ 18!)--1; SmartsYillE' folio, no. 18, 
1893; Trut'kee folio, no. ;}D, 1897; Colfax folio, no. G6, 
1900. Grouncl water conditions in Pla('('r County 
\Yere (lescribecl in a report on thE' Saermnc11to Valle)· 
by Kirk Dryan, p11hlislw(l in 1 n:z:3 as 1 'nite(l States 
Geologic·al Surwy ,Ya h:'r-Su ppl~· Paper --l~l."i. 

The gPolog)· of the \ ' a ll E'y Unit and portions of the 
Foothill Uni t of Plaeer Count)· has hem stu(liP(l more 
reecntly as part of an i1n-estiµ:ation of th(' SaenlllH'nto 
Valle,· eond ueted bv the C: rou rnl ,Va tPr Division of 
the l'.,.nitNl StatPs GE'olo: . .d(·al Surve)· in cooperation 
,Yith the Division of \Yater l{psonr(·es. The follow­
ing g-eologie apJWll(lix plus the section in the main 
boll)· of the report tlist·ussing nndergTOUJ!(l h)·drology 
is largel)· based on this work. 

Scope of Investigation 

This appendix briPfl)· deals with the major fea­
tures of the geolog")· of PlaC'cr C'onnty. Doth non­
water-bearing and water-bearing rocks arc eonsidPrPcl. 
ThP nonwatPr-bearing rocks underlie those parts of 
the count)· in the SiE'na Xeva<la. ancl it is the erosion 
of these roeks that has prochwed the youngrr \Yater­
bearing sediments to the west of the rnonntains. 
Description of the water-bearing rocks in this appen­
dix is more complete. sinee they comprisP the prin(·ipal 
rrservoirs for ground water storagP. 

This appendix also inelud('S a description of the 
lllPthods of rstimating· storag(' eapa(·it)' of the water­
bearing dE'posits of thP ('OU11ty, all(l Pstimat<>s of 
<·apa(· it)' made for storage units within thr C'OUllt)'. 

GEOMORPHOLOGY 

Plaen Count)' inelttdPs parts of two of tlw major 
geomorphic provinl'es of California, thr Great Val­
le)· and the Sierra N"en1da. Thcsr werr clefincd b)· 
Olaf P .. Jenkins on the C:eomorphic :\lap of California. 

pnblislw(l hy thr California Division of ::.\fines in l~trn . 
'l'he bou nclnry betm:>E'n t he:-;e prO\·iners as modified by 
the Geologieal Snney ext ench genr rally in a north­
northwest clireetion, passing abou t one mile r ast of 
Roseyille and two miles cast of Lincoln . 

The Sierra N"rYada provin(·P is clrveloped (ll! a great 
bloek, the eastern margin of which is uplifted above 
the Basin and Hanp:e 1woyint'e, whiPh lies to the east, 
along major faults. ThP ,w:-;tern flank of the provinee 
sloprs from 120 to 180 fed per milr to the west and 
finally extends in that clireetion beneath thr alluvial 
fill of the SacramE'nto YallPy. This slope is dissecte<l 
b)· cleep ea ll)'Ons \Yh ie h, in l'laeer County. ha ,·e bPen 
(•nt by thr .Ameril'an antl BE>ar Rivers and their 
tributaries. The 1waks on the erPst of the SiE'rra 
Nernda in Pastern Pla(·er County are about !),000 feet 
ahnvc sea lev<'L ThPre is mud1 ('Vi(lenee of PIE>istol'cne 
glaL·iation in thr uppPr clen1tions of the Sierra 
:,..'ernda. 

The portion of Plat'cr County l)·ing in the Sat•ra­
mento Va llc)' has brrn divided hy the Geolog·il'al Snr­
vey, in con1wetion with their inwstigation of geology 
and ground ,rnter storage eapaeity of the Saeramento 
Yalley, into three gcomorphic units: Disseetnl allu­
vial uplands, low all uYial plains and fans, arnl floo(l 
plains. ThE' clisseetPCl alluvial nplarnls c•o1isist of g·pntly 
ro lling· terrain merging with the Siena N"ernda foot­
hills 011 the cast and tlw low all11vial plains on the 
\Yest. The uplands are bein!.!.· snhjedc(l to rrosion 
rather than to tleposition at the prp.;;cnt timt'. Thr low 
alluvia I plai us and fans oceup>·ing the westernmost 
part of the,. enuntr arP also being s11b.ieetE'(l to some 
(lissection. Flood plains mapped by the l 'nite(l States 
Gcologiral Surve)· occur along the Bear Riwr, Coon 
Creek, .,\uburn Rcn·i ne, }Iarkham Ravine, Pleasant 
Grove Creek, and Linda Creek. 

GEOLOGIC FORMATIONS 

The geologic· formations of Place r Count)· range 
from PalPozoic to Recent in agP. Tht>)' may he divided 
into two groups for the purpose of gTound \Yater 
stuch·. These a 1·p ( 1 ) thosP formations which )"ielcl 
allP(JUate quantities of water to wells of hea,·)· pump­
in!.!.· draft. arnl ( 2 ) those formations whirh ordinarilr 
1l~ not yield laq?:e quantitirs of water to \Yells. The 
former arP classed as water-lwaring formations and 
the latter a.., non\Yatcr-bearing formations. 

A g-cologie map of the \ r all r)' TT nit of Placer County 
appears as Plate B-1 of th is appPrnlix. Gcolog)· of 
cal'h of tlw clam sites strnliccl during the eurrent 
inwstigation is ckscribr-d in Chapter TY of the bul­
lPtin . 
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Nonwater-bearing Group 

Tlw pre-Cretaceous crystalli1w rocks of the Sierra 
Kevada comprise the nonwater-hearing group in 
Placer County. These roeks make up the so-ealled 
"Bedroek series" in the Sierra Nevada. They consist 
of ancient igneous and sedimentary roeks metamor­
phosed during· the l\' evadan orogeny of thP latP .Juras­
sie period, and deep-seate<l igneous rocks intruded 
dnring that period. 

Calaveras Group. ThP CalavPras group ineludes 
an assemblage of metamorphospd ig1wons and sedi­
mentary roeks generally considered to be Carbon­
iferous in ag·e. This group is snbdividPd, in the Colfax 
folio of the Geological Snney, into the formations 
shown in the following tabulation: 

Formation Lithology 

Clipper Gap formation ___ Clay slates, chert, and limestone 
JlPlhi formation ____ ____ Black silicPous rocks, rarely 

schistose 
Cape Horn formation ____ I•'issile clny slates 
Helie£ formation ________ Chert and quartzite 

Hin<• Canyon formation __ J,'issile clay slates, quartzitic sand­
stone, cl1ert, limestone, and con­
tact metamorphic rocks, chiefly 
mica schist. 

Ho('ks of the Calaveras formation, in plaees overlain 
by TPrtiary voleanics, outerop ovpr most of the eounty 
between Auburn and the vicinity of Cisco, 1war the 
crPst of the Sierra Nt>vada. 

Sailor Canyon Formation. ThP rocks of the Sailor 
Canyon formation are somPwhat lPSS mPtamorphosed 
than arP the Calaveras rocks, and were probably de­
posited unconfonnably upon the latt er early in the 
,Jurassic pPrio<l. The formation is eomposPcl princi­
pall,\· of fissile clay slatPs, blaek calcareous shale with­
out prononnl'Nl fissility, ehert, quartzite, and lime­
stone. \rhere subjected to eontaet metamorphism, 
these roeks have rperystallized ehiPfly as miea sehist 
and hornfels. Sailor Canyon roeks oeeur in s<>vPral 
areas east of the CalavPras formation outcrops. 

Mariposa Formation. The l\Iariposa formation in 
Plal'er Count,\' is eomposP<1 of black shalPs varying to 
blaek slates with poor fissility, sandsto1ws, and eon­
glomerates. Tlw formation is probably upper ,Jurassic 
in agP. In Placer County the l\Iariposa formation 
OC'eun.; onl,\· in a helt a few miles wide whi('h Pxtends 
acrnss the <·otmt,\' through Colfax in a north-north­
wpsterly direetion. 

Greenstone Series. A serws of intPITPlated rocks 
of ii .. nieons origin, <·omparablP to the rot'ks of the 
:-.edimentary series in agP, oceurs in PlaC'Pr County, 
mainl.'' on the western slopP of the Sierra Nevada. 
This assemblage of rocks is loosely g1·on1w<l togPther 
as the C:reenstoue series. Thr lithologic types inelnde 
cliabase, gabbro, cliorite, perillotite, pyroxenite, por­
phyrite, amphibolite, all(l serpentine. 'l'hes<> rocks are 

generally dark green m l·olor, arnl m plaees show 
notable foliation. 

Granitic Rocks . Granitic rocks oeeur in sevPral 
plaees in PlaC'Pr County. 'fhp larg·est area of outerog 
lies in tlw lowPr Sierras betwPPn .. Auburn and Lineoln, 
wlwre the roek is chit>fly granodiorite. Tlrn seeond 
largest area is in the eastern part of thP eonnty, 
where granodiorite, eovered in many plaePs by 'I'nti­
ary voleanies, extPnds WPstward from Lake Tahoe. 

Other granitie roeks appearing in the quadrangle 
inelnde granite, diorite, and gabbro. The intrusion of 
all these rocks probably oeeurred in late JnrassiC' or 
very early CrPtaeeous tinw. 

Water-bearing Group 

Tlte formations of 'fprtiar:v and Quatpnrnt·,\' agP in 
PlacPr County are all water-bearing to some degreP. 
Formations of these periods in the Sacramento Valley 
aet as ground water aquif Prs, but the permeability of 
Tertiar,\' and Quaternary formations in tlw Sierra 
N Pvada is signifieant mainly in that some leakage may 
occur from surface resPrvoirs in these roeks. The TPr­
tiary and ('uaternary formations in tlw SiPlTa com­
post> the '' ~uperjaePnt seriPs. '' 

Tertiary Gravels of the Sierra Nevada. The 'I'er­
tiEll'~' gravels inelude sands, gravels, and cla.rn laid 
<lown in the ehamwls of streams which drai1wd the 
SiP1Ta NPvacla during the Tertiary period. DissPction 
aftpr the most recent uplift of the Sierra Nevada has 
eut the presPnt canyons through the Tertiary gravPls, 
whose remnants remain on high ground an<l are in 
somP plal'es preserved beneath a eapping of volcanic 
rocks. ThP largest area of outerop of this formation 
in Placer Connty extends south-southwPst from Dukh 
Flat. 

Volcanic Rocks. 'I'he primipal vokanic activity 
in tlw Sierra Nevada oeeurred during threP diffprent 
periods: the lavas formed during the first period wPre 
rhyolitic, during the speond andesitic, and during the 
third basaltie. The rhyolitP incluclPs both tuffs ancl 
massive rhyolitP. The original mass of tlwse roeks was 
mueh lPss than that of the andPsite whid1 followed, 
and their prPsent llistribution is much morp limited. 
The andesite was provably originall,\' over 1,000 fePt 
thi<·k at the C'rest of the Sierra, but thimwd to tlw 
w<>st. 'l'hP most C'Ommon vol('anie rock type in tlw 
Sierra is an andesitie tuff breccia, but andPsitil' sands, 
ela:vs, and fow-grainPd tuffs arp also present. Erosion 
has r<~movecl much of this vokanic material, although 
PXtPnsive areas of eastern PlacPr County are still cov­
erNl by an<lPsitic rocks. Basalt oC'curs in the eastern 
part of the eounty, particular!,\' east of the crPst of 
the SiP1Tas. The rh.volitP is C'OnsillPrNl to bP l\IioeenP 
in age, the a!ldPsitP 1\IiocenP and possibly Pliocene, 
and the bai-;alt Pleistoeene. 
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.\11 area of vol<·anics is exposed at tlw base of the 
SiPrrns in tlw Lincoln-Roseville arPa. XPar the rla.'· 
ri11c11Ties at Lineoln, amlesitP tuff-breeeia ovPrlies a 
rhyoliti(' sequence of sand, sand.'· cla.'r, gravel, arn1 
~TayislHYhite clay. Detween Li1woln and HosPville, 
thr volcanic rocks inrlnde andesite tnff-breecia, and 
tuft' interealated ,Yith amlesitie conglomerates aml 
,a,ulstones. 

The rnleanies dip gently from the base of th<~ Sierra 
~evada beneath you11g·el' materials toward the trough 
of the Sacramento Yalley. Their water-.'' ielding ca­
paeit.'· is generally high in Plaeer County. Two of a 
number of deep wells obtaining· large .''iP1cls from the 
rnleanies are loeated at Roseville. One of these, well 
lOX 6E-2Kl. drilled for the Cit.'· of Roseville, entered 
'lava" at a <lepth of 165 feet, and ,yas eom pletPd at 

~-1.i fe<'t, the low<'st -!O ft>et bPing in sand a1Hl gr;wel. 
Yield of this ,vell is reported as 1,200 gallons pel' 
1ni1rntP. Another well in Roseville, 10~ GE-2Ql, 
:lrillPCl for the Paeifie :F'rnit Expn'ss Company, en­
tered voleanie roek at a tlepth of 179 feet, helow which 
i\'PrP 1ogg·ed ''lava,'' eh1.'·, samlstone, and gTavel. 'rhis 
\\"ell reportNlly .'·ielcls 525 gallons per minnte. 

Ione Formation. Tht' Ione formation is eomposed 
of light-eolored samls arnl elays, tlark brownish to 
reddish sandstones, gravels, conglomerates, and some 
lignitic material. It oecurs onl.'· in seattere<l areas of 
outcrop along thP Pastern etlgP of the Saeramento Yal­
ley, notahl.'· just north and just south of Lincoln. The 
,e<liments of the lorn~ formation appear t0 have been 
rlPpositPd umlPr tleltaie eornlitions. l nterfingerings 
to tlw Past with the T<'l'tiary gravels of th<' Sierras 
arP eommon. 'fhe age of the formation is middle 
Eocene. 

,\ few irrig·ation wells sontlnwst of "\Yheatlancl are 
known to 1n·ot1u<·P fresh water from clean white santls 
of tlw lonP formation. "\YhPre wells pieree marine 
EoePnP beds, water abnormall.'· high in <·hloritle eon­
tPnt is oftPn found. ThrPe wells having: hig·h l'hloridPs 
in tlw l..1incoln area arP reportNl b.'· Br.'·an (192:3), 
and the souree of the ehlorides in these wells ma;v 
well bP the marine Eoeene sedi11wnts. 

Old Alluvium. 'l'lw arPa underlain by old allu­
vium approximately coineidPs with the '' dissected al­
luvial uplands" g·eomorphie unit. It also t·oITe­
spornls in genpra 1 with the "reel lands" tleserib<'d hr 
B1·.'·an in U.S.CT.S. -water-Supply Paper -!95. Ohl alln­
vium externls all along· the eastern margin of thP 
Saeramento YallP." in Plaee!' Countr exeept where 
ti·ansectrd b;v yonngPr formations. l t is the approxi­
mate <'quivalent of thr<'e separate formations, the La­
gonna formation, the ,:\_rro.'·o Seco gl',wel, and grav<·l 
dPposits of nneertain age, mapped by the Fnited 
Statt>s Gt•ologieal Survey in tlw :\Iokelumne area aml 
reported in "\\.,.ater-Snpply Paper 780. 

Tlie old alluvium in<'lll(lPs several lithologic types, 
11anwly : retltlish - to .'·elluwish-brown silt and silty 
snml, light gra.'• indurnted siltstone, aml gravel. The 
sa mls and gnwels are ofte11 eross-becl<led. The gravels 
are gP1wrally dirt.'' an(l eontain a matrix of silt. 
CTrawl dPposits eorrelative with the ~\rroyo Seeo antl 
other gravels of thl' Mokelnnm e al'ea are pal'ti<·nlarly 
l'OllllllOn near the eastern margin of the ohl alluvium 
n01·th of .Auburn Havine. 

'fhe old alluvium tlips grntl.'• to tlw wPst in PlaePr 
Count.'•, aml thus umlerlies the intermPdiate allm·imn 
fartht'r west at shallow depths. The thiekne:-;s of the 
old alluvium g·pnprally i nereases westwanl toward the 
trough of the :-;aeramento Vallt>.'·· 

,\·<,11 logs show the old alhwium to lw eomposed 
mainl.'· of silt, day, sarnl, sandstonP, and somP gravel. 
The fine, tight sediments pre<1ominate, but individual 
saml or gTavel beds arP suffieiPntly pennPahlc in some 
plaees to furnish atlequate yiehl to irrigation wells. 

Intermediate Alluvium. Th<' ar<'a nncl<>rlain b.'1 

the i11tPrme<liat<> alluvial deposits eoineidPs in genpral 
with the geomorphie unit here eallecl '' low alluvial 
plains and fans." These deposits occupy the western 
part of Plaeer County from about two miles south of 
the BPar Hiver south to the SaeramPnto eounty linP. 
Tlwy are eontinuous with th<' Victor fonnation of the 
l\Ioln·lumm• al'Pa, and al'e assmne(l to be of the 
samP age. 

'l'he intPrmetliat<· alluvium is eomposed of sand, 
grawl, silt, an<l ela.'', larg·ely <leposite<l by shifting 
stn'ams from the SiP1Ta N"evatla. The ratio of sand 
and gTawl to the finer sedimrnts is highel' in Plaet'r 
Count.'' than farthPr west in the SaeramPnto Valley. 

The eoal'se stringers and lt>nsrs in the intPrmediate 
alluvium yiPhl watPr freely to ,wlls. However, the 
total volume of produetion from tbe intermediate 
alluvium into any given well is limited by the thiek­
ness of th<'se deposits, whieh in Plaeer County prob­
ably nowhPre exeeeds ;"iO fePt. 

Stream Channel Deposits. Stream ehannel dP­
posi ts generally u nderl it> the bet ls, natrn·al levees, a ncl 
flootl plains of major strPams flowing westward from 
the Si<>1Ta NeYada. The prineipal streanf ehannel <lP­
pnsits in Plaeer l'ount.'· oecur along the Bear Rin'r, 
hut deposits of lesser signifieaneP oe<·ur along tlw 
smaller <'l'<'<'lrn. 

'!'he stream ('hannel deposits consist ess('ntially of 
nnt·onsolidatecl µTavPls, sarnls, and silts. '!'her form 
the most l'PCPnt seriPs of <leposits in Placer County. 

\V pl]s in th<' flood plain of the Bear River obtain 
larg·<' a molm ts of ,Yater from the stream C' ha1111e l <le ­
posits. Si1we these deposits are thin, most wells of 
hNn'.'' draft in this area also obtain part of their sup­
ply from the nmlerlying sediments. 
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GROUND WATER GEOLOGY 

The preceding- 1·Ppoi-t on the g·f•11cral geology of 
J>lcwl'r County sl'l'\'l'S as a foundation from whi<'h a 
1110n· detailed anal.'·sis of the gronncl water g-eolog.'· 
ma.v be made. 8ul'h a11 aual.'·sis follows. 

Yield of Wells 

Data 011 disl'harges of wells i11 J>lal'er Co1111ty haYe 
been fnrnishPd b,'\· the Pal'ifie Gas and Elel'trie Com­
pan.Y, antl additional measnrenwnts \\'l'l'e made b,'\· the 
DiYision of ,\·atcr HPSOUl'l• es; lluring EJ:31. 'l'hesc tlis­
l'hargc measm·emc11ts were used to l'Ompute spcl'ifil' 
l'Hpa<·itiPs. as an·rnged in the tahulatio11 bPlow, for 1:1 
wells of known depth. Spc<'ific eapacity is obtai11ed h,'\· 
diYiding· the diseharg<> of a well in ~.':allo11s per mi11utl' 
hY the clra\\'do\\'n \\'hie h is the diff crenec behYeen 
static and pumpin~· Jeye]s in a well, in feet. S1wcifil' 
l'apal'ity is a mPasm·e of the productiYit)· of a m·ll 
1w1· foot of drawdown. 'l'he .'·ield factor of a well is 
<·01111n1tPtl b,'\· diYiding- the SJW<·ific capal'it,'\· of the \\'ell 
lff the thickness of saturated material the \\'ell p ene­
t~·atPs, and multipl,'\·ing the result by 100. ~\ listing· 
of aycrage dischar:.~·es, specific eapaeiti<·s. lll·pths, arnl 
yield factors of tlwse 1:3 \\'ells in Pla<'C'l' County 
fo llo\\'s : 

.\ n•rag-P <liscbarg-P, in g-allons prr miuut<• _ 

.\n•rnge ~1wcific capacity ______ _____ _ 
. \\'PJ"::Jgp <JPpth in fppt ___ __ --- ----
.\n•rage yield factor ______________ _ 

7G~ 
------ :1:-..<l 

--!Sti 
---- 8.2 

Comparison of yi<·ld factors of \\'ells g·iws an ap­
proximatP eomparison of the pernwabilities of the 
watPr-yielding materials penetrate<l by the wells. ,:\ 
<·omparison of the average yield factor obtained aboYc 
with vicld faetors obtai1w<l for tlH· 8utter-Yuba 
Connties Investigation in neighboring· areas to the 
north and \\'f'St n·wals that pemwabilitics in Placer 
Count)· are generally lower. It is thus nsnall,'\· n eers­
i-;ar.'' to <lrill wells to greater depths in this l'Ollllt,'\' 
to obtain eomparahl<' \\'ell dischargPs. ?\o significant 
pattern of iwnneahilit.'' yariation within the Vallr)' 
I rnit of PlacPr C:01111ty is shown by tlw known .''iehl 
fadors of wells. 

Assignment of Specific Yield Values 

.\ll wat er-hearing deposits l'<'port<'d in well log-s in 
Plaep1· Comity haYe becu groupPd into the classes. 
This was IH'<·cssal'y in order that spcl'ific yield values 
<'01'lcl be a -signed to the man.,· differc11t types of matP-
1·ia I lo;.!,1-?:<'d. S p t·<·i fil' yield is the ratio, nsually ex­
Jl!'<'sse<l in per l'.e11t, of thP ,·olnme of wat<·r \\'hit·h a 
I' iwn material will .'·ield Ii)' gravit.'·, aftPr sat11ratio11, 
to its own yo]u 111 c. 'l'hl' prol'eclure adoptPd in assigning 
sr<'('ifi<· yield Yalul's to thP many types of material 
1·<•pol'1Pd in the \\'<'ll logs of tlw Nanamento Valley 
has hePn s11mnun·izl'd by tlw G<·<>l<>' 1'il'al SurYPY in 
Ap)l<'tHlix I) to Bull<'tin No. 1, "\Yatrr I1Psou1·l·es 
of California,'' a p11bli<'atio11 of tlH· State \Vatc1· Re-

som·c·cs Boanl. The following is a talmlation of the 
tin· gc1wra l l'lasst•s sho\\'ing the speeific yield values 
assigned to Pal' Ii : 

.Uoteria l 
8p<'cific yield, 

i11 J)<'I' cent 
<:rnn•l _______ 2:3 
~and, gTm·ell~· sand, sarnl anrl µ;ran•], quicksand, etc. 20 
Fine saw], tiµ;ht sand, sa n<lstonP, Pt<'. _______ 10 
('<'IIIPlltPd sand or gTa,·e]. day n11d ;.:raY<'l. etc. _____ G 
Clay, silt. gumbo, slrn lP, Jani. and similar materials 

of relatin•ly lo\\' !H'l'llleability ____________ __ __ 3 

Selection of Depth Zones 

'I'hr!:'c depth zorn·s havP bl·en d1osP11 for eomputa­
tion of the storag<' <·apacity of the Valley F11it of 
Plal'<·r County. Thes<> depth zmws are from 20 to GO 
fret, 50 to 100 feet, and 100 to 200 feet he low the land 
surface. For e<·onomil' rPa~ons, it seems unlikely that 
\\'atn ]C'yc)s will <'Y<·r be lowered to more than 200 feet 
helO\,. the i.'·1·0 1111<1 imdaeP in Plal·er County. 'l'he \\'ater 
tablP probably will not lw drawn clown below eYe n the 
100-foot ]eye] fol' nrnny .'·ears to ('Ollie. It likewi:-;e does 
not seem likc,]y that it ,rnnld bl' pral'til'able to store 
watPr in the shallow deposit-, l<•ss than 20 feet beneath 
1 he ~round surfa<·c. 'l'hPrefor<>, the stol'age eapacity of 
wat;,1·-leari11µ: materia ls abow 20 and below 200 feet 
was not l'onsiden'd in this computation. 

Subdivision Into Storage Groups 
The Vall<·\' Pnit of Placer Conntv has b<'cn divided 

into three storage groups for the 1;11rpose of estinrnt­
ing underground storage l.'apacitr within the nnit. 
The storag·c groups were set up by thP United Statrs 
G·cologi<'al Snney in their strnly of tlw whole Sacra­
mrnto Yall c,·. Boundaries of tlw group:-; in Placer 
Connt.v app~ar to bl' prineipally dependent on the 
subsurfal'c <·lrnrac·ter of the <leposits aboYe a depth 
of 200 feet. 

A. River Flood-Plain and Channel Deposits. 
Storage c·apacit.'· of deposits of this storage group 
arc calPulatNl scparat<'ly in Plaeer Countr onl.'· for 
the deposits of the l'hamwl and flood plain of the 
B<"ar RiYer 011 the northern edge of the ,ralley Pnit. 
Th e deposits of this group <'onsist principally of 
Pl<·istoeene and H<·L·<· nt sands and graYels, although 
sonw sPlliments of lat p Plioecne agP may occur at 
depth. The a wrag-c specific .,·i0 ld of th is gronp is 
higher than the SJWl'ifi<' .'·iclcls of Pith<>r of the other 
~ro nps in the depth zones abo\'C' 100 feet. 

B. Low Alluvial-Plain Deposits. Onl.'' a small 
a rea in the <·xtrPlll<' WPst crn Pla cer ( 'ount)', south of 
( '0011 Cn·ek mlll north of :\Iarkham RaYinc, is in­
<· lnd ed in this storag<' group. Intermediate allm·ium 
<·omprii-;rs a larg<'l' proportion of the depth zones 
here than in eit her of the otlwr storag·e groups, tlw 
remaindn bPing prinL·ipally old alluYinm. 

C. Dissected Alluvial Deposits. ~lost of th(' 
Valier lTnit of Plaeer County is indndecl in this 
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TABLE B-1 

ESTIMATED TOTAL GROUND WATER STORAGE CAPACITY OF VALLEY UNIT OF PLACER COUNTY 

l . RiY er flood-plain a nd cha nnel 
deposit s __ __ ___ ______ _____ __ 

l. Lo"· allmial-plain deposits _____ _ 
'. DissPcted allm·ial deposits ______ 

Area, 
in 

acres 

3,020 
2,060 

103,390 

20-50 feet 

Specific 
yield, 

in 
per cent 

13.9 
6.5 
4.\J 

Storage , 
in 

a ere­
fee t 

12.600 
4,000 

152,000 

I 

I 

TOTALS __ _________ _ ----- 109,470 5. 1 rns,600 I 

;torage gronp. Ohl alh1Yinm if.; the prineipal lithologfr 
mit in this group. as it oe<·nrs not onl~· in the area 
11apped as old alluvium 011 Plate B-1 but lwneath 
hin deposits of intermediate alluvium in most of the 
,Yestern part of the county as " ·ell. 

Table B-1 summarizes t he estimate1l gronnd ,rnter 
;torage capaeit~·. in aere-fePt. for the thrPe groups 
if the Yalley l'n it. 

'; round Water Occurrence 
The gTPat p repouderance of water from wells in the 

rnter-bea ring formations nrnlerlying the Y alley Unit 
>f Plaeer County is pumped from deposits of old 
tl hlYium. On the snrface these deposits extend west­
rnrd from the voleanie rocks. small pat<·hes of Eocene 
,ediments, and crystal line rol'ks on thP east, to the 
•clge of the intermediate alluYium. l<'arther west , as 
leserihed above, ther extend lwneath a thi n eoating 
if the interme1liate alluvinm to a1Hl he~·oml the 
?ounty line. 'l'heir depth bPlow the surface is gener­
lll)· less than :W fret; so near!~· all watPr produdion 
?Oll1PS from the older allm·ial deposits. 

'.Yells produl'ing water from BoeenP selliments 
;outhwest of ,Yheatland and in the Lineoln area and 
,Yells producing: water from the Sierran voleanic rcwks 
iaw alr0ady been described. \\' ells produeing water 
it least in part from the volcanics are qnite numerous 
n the eastern part of the area of old alhwimn, par­
:il'ularl~· in the vici11it)" of Roseville. 

The intermediate alluvial dPposits in extreme west­
'rn Plal'er Count~r and the stream ('hannel (leposits 
)f the Bear Hiver channel yield water to a number of 
,Yells at shallow depths. 

Deep drilling has estahlislwd the base of the fresh 
1\'at<'r bocly at many points on the east side of thP Sae­
ramento Yalle.r, and eontours on the base of the fresh 
watPr lrnYP been drawn by the Geologieal Suney. 
These t·ontours show that the base of the fresh wate1· 
lips to the west-soutlnn•st and that it variPs from sea 
le,·el along a line lying a few miles west of Lineol11 
to 1,000 feet below S<' a ]eye] near t!J<, sm1thwestern 

Depth zo ne 

50-100 fre t 

Specific 
yield, 

in 
p er cent 

6 . 8 
6.0 
4.9 

4 . 9 

Rtorage, 
in 

aere­
fret 

10,300 
6,200 

253,300 

269.700 

All zones 

100-200 feet 20-200 feet 

Specific Storage, Specific I Sto;age, 
y ield, in y ield, rn 

in ac re- in I afcereet-
per eent feet per eent ~ ~~----~--1~~~~1-~~-

5. 4 16,300 7 .2 3!l,200 
4 .4 9 ,100 5 .2 19,300 
5 .4 558,300 5. 2 963,600 

5.3 583 ,700 5. 2 1,022 ,100 

eonwr of the eonnt)·. Deep oil " ·ells strike Eoeene 
marine sediments below thP base of the fresh water , 
and benPath tlw E0<·e11e, Ppper Cr0taceous marine 
sediments and finally pre-Cretal'eous erystalline ro<·ks 
are enconn terPcl. ~ \ 11 these formations clip geut ly to­
ward the axis of the Saeramento Valley, and thns 
oceur at greater llepth in a " 'esterly direction. 

The onl~· grnull(l wat('l' break or very steep gTa(lient 
in the water-bearing formatio ns of P!a(~er ( 'om1ty 
O('l'lll"S about a mile and a half south of Li11enln. The 
water table is shown d ropping GG feet in three-tenths 
of a mile on the g:round ,rnter elevation rontour map 
for fall, 1952, and a simi lar break is shown on all 
other maps made during the present im·estigation. 
The axis of the break or skep graclient PXtPn<ls in a 
northwesterly clir('<·tion, thP high "·ater table lwing 011 
the northeast all(} the low on the southwest. '.Yells 
northeast of the break are domN,tie a11d stock wells 
having low )·iel(ls, whereas irrigation wells hm·ing 
ample yields oeenr southwest of the hrPak. 'l'lwre is 
also a diffeyenee in wakr quality aeross tlw break, 
,wlls to tlw southwest prndueing bettPr qualit~· water. 

The break or steep gra1lient ap1wars to represent 
the cliff erenee i11 l0ve ls between water i 11 two diff <•rent 
formations. with the higher leYels being in Eoeene 
se1lime11 ts a 1111 tlw low<' r le,·e ls in old alluvium ancl 
perhaps also in yoleanit's. The break probabb· or•eurs 
along a north westPrly-trernl ing fa ult. nortlwast of 
whieh the Eoeene has hPen npliftPd 1·elati,·e to the 
younger formations to the southwest. The lllOllPr­
atel.v water-bearing beds of the Eocene are appar­
Pntly tnmeated by the fault. or they ma)· possibly 
pineh out sonth-"·estward bPfore the fanlt is reaehed, 
sinee the)· are probabl)r lleltaic sediments whose soure<' 
was to the east . The one well log available northeast 
of the brPak shcrn·s a predominanee of clay and "blaek 
mrnl." but includes some "sand ro('k ·' and a little 
sarnl. ~outlnn,st of the break, alluvium and possibl~r 
some voleanies are pr<·sent. altlrnng·h the Eoeene ma)· 
occnr at gTeater depth. 'l'he log· of a well loc·ated one 
mile south of ~\nburn RaYine and 100 )·ar(ls east of 
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U. ~- 11 iglma.r 9!1E contains a large proportion of 
gran·l and houl<lrrs to a depth of 121.5 feet. These 
cl<'posits probably belong to th<' ohler alluvium. 

Direction of Movement and Source 

Of Ground Water 

Lines of equal eh,,·ation of ground water in the fall 
of 1952, as shown on P late 9 of the main report, show 
that mowmL1 nt of ground water in the water-bearing 
series is genel'all.r in a clil'eetion slightly south of west 
towanl the eentral Sacramento Yalley. The gradient in 
the fall of 1952 was about seYen feet per mile in most 
of this a!'ea, although the gradient was steeper to the 
Past. TllP steeper gradient is clue to the less permeable 
matPl'ial of the eastern al'ea. Slopes of the water table 
as <lefined by these ground water eontours indicate 
that snbsurfaee outflow O<'clll'8 to the west across the 
eounty li11P into Sutter County. 

The major sourl'e of r<'plenislnnent of groun<l water 
in tlH' water-hearing formations of the Yalle~- Unit 
apparC'ntl~- is pereolation both from surfaee streams 
and from irrigation water. In a<ldition, it is prohable 
that <lireet rainfall penetration all(} suhsurfaee inflow 
from the area of nonwater-bearing rocks on tllP east 
t·onstitnte minor sourees of ground water replenish­
ment. There are, howeYer, indieations that pel'colation 
of snrfal'e water as strPam flow. il'rigation water, or 
preeipitation is restrictetl in the Yaller Unit of Placer 
County by shallow layers of hardpan. It was noted, 
during the period of the investigation, that rnnoff 
from precipitation <·ollel'ting in natural basins and 
roa<lside bonows clicl not percolate but remained to 
eyaporate. 'l'he fact that a large part of the return 
,rnter from irrigation reaches the streams and is aYail­
able for re-use appears also to substantiate the as­
sumption that the hardpan retar<ls arnl reclUl'<'S per­
eolation to the water table. 

It was also pointe<l out in Chapter II I of the main 
I'eport, in the section on '' Appli<·ation of \\Tater," 
that in tlw <·ase of the nse of gl'ouncl water the hard­
pan lay<'r is probably effe!'tive in redul'ing applieation 
of water, as indicated b~- a comparison of the Yalues of 
appli<·ation of watPr to pasture aml riee in areas in 
Placer County with m1clerl)·ing hardpan, and in east­
Prn 8utter Count~', outside the hanlpan area. 

.:\Ieasnl'ements of surface streams in the Yalle)· Unit 
indieatP, however, that thPre is a net loss of water 
from these strrams. The amount of per<"olation from 
..i\ uburn Ravine and Coon Creek can be approximated 
by eomparing the flow of these streams at the 1:1:aging 
stations at 1T. 8. Ilighway \l!JE with their eombined 
flow at the Reelamation District i\O. 1001 Channel at 
Paeific 1\ wnue, abont three miles west of the county 
li1w. These comparisons are signifieant in regard to 
pereolation onl)- during periods wlwn neither rainfall 
11or diversions for irrigation were large in amount. 
Table B-2 compares flows for periods when the indi­
eate<l differenC'e eouhl largely be attributed to per­
colation : 

TABLE B-2 

INDICATED PE RC OLA TION LOSSES FROM COON 
CREEK AND AUBURN RAVINE 

Period 

2/ 19/ 50 through 
3/ 16/50 

11 / 5/50 through 
11 / 12/ 50 .. 

3/ 13/ 51 through 
4/ 2i/ 5I. ..... 

10/ 5/ 51 through 
10/ 23/51. ..... 

11/ 4/ 51 throu gh 
11 / 11 / 51. ..... 

12/ 13/ 51 through 
12/ 25/5 1 .. 

10/ 16/52 through 
11 / 30/52 

Combiner! flow of 
Coon Creek and 

Auburn RaYine at 
U . S . Highway 99E 

Total 
discharge, 

in 
acre-feet 

3,220 

9i2 

5,952 

2,142 

1,192 

..Ayerage 
da ily 

discharge, 
acre.feet 

124 

122 

12() 

113 

149 

Flow of 
Reclama­
tion Dis­

I trict No. 

I 
1001 

Chanm•l 
at Pacific 
.-\yenue, 

in 
acre-feet 

2,5 16 

848 

I 

4 ,784 1 

1,528 

932 

2,602 
260 I l,!138 

1,812 50 1.786 I 

Difference, 
in 

acre-feet 

i04 

124 

1,168 

624 

260 

664 

26 

Loss, 
in 

per cent 

21.9 

12.8 

19.6 

29.0 

21.8 

2.~ . .5 

1.4 

The abow table ill(lil'ates that, except during the 
last of the above perio<ls, uniform losses occurred 
ra11o·i1w between 13 and ~9 per eent of the inflow. 
Dm;n; the last period the average daily diseharge 
was less than one-half that during the other periods, 
whieh faet mar aecount for the near absence of perco­
lation loss. 

Current meter uwasurements matle at various points 
on Coon Creek, Auburn Ravine, and Linda Creek also 
irnlieate pereolation losses. These measurements are 
shown in Table B-3. 
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f-tream 

:::'oon Creek_ __ 

:::'oon Creek ___ _ 

.\uburn Ravine __ _ 

.\uburn Ravine _____ _ 

l.inda Creek _________ _ 

~\PPE~D IX B 

TABLE B-3 

CURRENT METER MEASUREMENTS SHOWING LOSSES AND GAINS FROM 
COON CREEK, AUBURN RAVINE, AND LINDA CREEK 

Date 

3 ,e lG/ 51 

S ta t ion 

Coon Cre<'k at road to ..\IcComtney Crossing 
Doty Ra\"ineat road to ..\IcCourtney Crossing 

Total 

Discharge, 
in 

secoml-feet 

33 . 8 
26.R 

Loss or gain , 
in 

seeond-fret 

Length 
of reach, 
in miles 

5 . 0 

Loss or gain, 
in 

per cent 

+ 5.3 

! 

I 

131 

Loss or gain, 
in second-feet 

ppr n1ile 

f + o.G 
Coon f'reek at e . S. Highway 99E . ______ _ 

Coon f'reek at Cross Canal_ 

60 . 6 

f>3.8 

55.1 

+ 3 . 2 

8.i 
___ 1_5_.o ____ -_1_3 _.G __ / __ ~ 

3/ li / 53 Coon Creek at road to i\ IcCourtney Crossing 
Doty Ravine at road to :\ I cCour t ney Crossine: 

Tota[ __ _ 

Coon Creek at U . S . Highway H9E __ _ 

Coon f'reek above Bunkham Slough __ _ 

Cross f'anal below .Jopson R a nch __ _ 
Bunkham Slough above Cross Canal_ _ 

TotaL_ - -- -- -- --· 

3 / 15/ 51 Auburn RaYine at U. S. H ighway 99E 

27 .8 
23. i 

51. 5 

47 .3 

45.3 

21.4 
21.5 

42 . !l 

100 .9 

- 4 . 2 

- 2.0 

- 2.4 

5.0 

4.0 

10.0 

- 8 . 2 - 0 . 8 

--4 . 2 - 0.5 

- 5.3 - 0.2 

- 0.3 
I 

--4 . 0 12.0 --4 . 0 

Auburn Ravine at P leasant Gro,·e Road _ -.::_

1 

___ 1i_6 _. 9 ______________ -------,-------

3/ 18/ 53 
+ 5.2 

+ 5. i 

4 . 5 + 1.2 
Auburn HaYi.ne above Old \ "irginiato,rn ______ l 10.0 

Auburn Ravine at Lincoln _________ __ _ 15.2 

_.\uburn Havme below B rewer Hoad_ _ _ _ _ _ _ _ 20. 9 

+ 52 

10.5 +o.5 

6/ 2i / 51 15.0 

- 0 .'.J 

- 2.3 

A •:t~:.;n.:ifadne below \\ ~le<n P,,ifi, -1 ___ 2_o_. o __ , 

Linda Creek at Rosevi lle ____________ _ .1 

I 

I_,_ 
I - 1.5.3 -4.6 

4.0 - 0.2 - 4.3 

0.5 
Linda Creek below Sewer P lant_ ______ __.I 12. i 

Linda Creek at E!Yerta R oad ___ _____ _ 13. i 
+1.0 

! 

6.5 +0.2 + i.9 

--- --- - -----------
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$TREA._. CHANNEL DEPOStn 

!.AND, C:RAVEL AND SILT IN STREAI.A 
CHANNEL$ AND FLOOD PLAIN$. 
HIC:HLY PERI.AEABLE. 

B 
INTERI.AEDIATE ALLUVIAL DEPOSITS 
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a: ... .... .. 
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APPENDIX C 

COMMENTS OF CONCERNED AGENCIES ON PRELIMINARY 

DRAFT OF BULLETIN NO. l 0, "PLACER COUNTY 

INVESTIGATION" 

( 153 ) 
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.APPENDIX ( ' 

C'OHPS OF EXGINEERS, U. S. .\Rl\IY 
OFFICE OF THE .D1 STRI C'r E NGINEER 

SACRX~IEX'l'O DTSTHTCT 
"'1marT HLHG., 1:Wn i'-TH ST. 

SACR.\::\IEN'I'O, CA l ,l J1'0RNT A 

THE SECRETARY 
State 1Vater R eso urces Board 

Public 1r arks Building 
Sacramento 5 , Cal1"fornia 

DEAR Srn: Refrrenee is made to your letter of 18 
October 195--1, transmitting for r eview and eomment 
a draft of ,\'Ollr Bulletin ?\o. 10, entitled " Plaeer 
County Investigation,'' dated ,J nly 195--1. 

This report eontains valuable information on water 
supply, land elassifieation , ultimate water require­
ments, and plans fo1· suppl,\•ing f uture irrigation 

2 NoYember, 195--1 

needs of Pla<'er Count,\', whieh will be Yery useful in 
future studies in this office. 

. \ enrsol',\' review of the report indicates that none 
of the plans inyestigated are in confliet with proposed 
or authorizetl projeets of the Corps of Engineers. 
Therefore, no speeifie eomments are made at this time. 
The opportunity to r eyiew your report is appreeiated. 

l•'OR Tirn DIS'l'RICT ENCTINEER : 

Sineerel.'' .''Ours, 
.A. D. "\YILDER 
Lt Col, CI~ 
Exeentive Offieer 

N'EV.ADA IRRIGATION DTSTHTCT 
1--1--1 So .• \ UBFR N" KTBEET 

• GTL\SS Y,\LLT•: Y, C,\T,TFOT{XL\ 

~IR. A. D. Eo::uoN"STO.'s, State Engin eer 
State 1Y ater R eso u rNs Board 

Public Works Building. P. 0. Bru 1079 
Sacramento 5, California 

SUBJECT: Draft of Bnlletiu Xo. 10, '' Plaeer County 
Investigation ' '-File 625.150 

DEAR l\IR. EmION"STON": Attaehed hereto are rny 
comments on the draft of Bulletin N'o. 10. whieh yon 
requested iu your letter of Oetober Gth. 

This bulletin c•overs a wide territory ineluding 
mueh with whieh I am not familiar. Therefore, the 
obsenations are eonfined to those areas whieh we 
have reeent ly been i11Yestigating with the ohjeet of 

N"ovember 2, 195--1 

dew loping new water to meet the Distriet 's mounting 
needs, to wit : Haypress. the Fpper ::\[iddle Yuba, the 
South Yuba, and the Bear River. 

The studies contained in Bulletin No. 10 should 
1wove an effeetive rontribution in elarifring our local 
water p1·ohlems. 'l'hey should also enable the resi,lents 
of both Plaeer and Nevada Counties to take the ueees­
san· steps t o assure an ample suppl,\' for their future 
neecls. 

Volumes 1 and 2 al'e being returned under separate 
cover . 

Yours very truly, 

NEVADA I1rn1GATION DrnTRIC'r 
'l' . n. SAWYER, Chief E11ginee1· 

Comments and Suggestions in Regard to the Placer County Investigation by the State Water Resources 

Board as Outlined in Draft of Bulletin No. 10, Dated July, 1954 

E:rpla nation: The following <'omments and sug­
gestions are made pursuant to a request from the 
State "\Yater Resources Board dated Oc·toher 6, 1954, 
for any eomments and I or suggestions from the under­
signed " ·hieh eoulcl be inelncled in the final report. 

The writer 's i11Yestigations of the areas considered 
in Bulletin ~o. 10 have heen limited to a study of the 
Nenda Irrigation Distriet 's powe1· potential in the 
mountain area, togethe1· with the dewlopment of ad­
ditional irrigation ,rnter in the lower Bear Hiver . .Ae­
eor<lingly, the following comments will be eonfined 
to the pl'Ojeets eom1wehendPCl within this area. 

Haypress-Jackson Meadows 

A project somewhat sirnila1· to the one proposed in 
BullPtin N"o. 10 was d<>velope1l h,\' the undersigned 011 
behalf of the NeYada Irrigation Distriet for submis­
sion to the P. G. & K and is at present under study 
h,\' their engineer ing department. See report elated 
April 22, 195--1. submitted to t he Division of "\Y ate1· 
Resources by letter dated .A ngust 25. 1%--1, in snppol't 
of the District's water applieations. 

This project, nnlike the one in Bulletin No. 10, 
p1·oposed a small regulation reservoir of 1,f>OO a.f. 
eapacity lo('ated at an eleYatiou of G,525 fret on H ay-
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1n·es8 Cre1'k wPll ahoyc its intcrse1·tio11 ,Yith Telman­
tepee Creek. ~\ threl'-mile tnmwl, ahout t\\'o miles 
downstream from the rl'Sl'rYoir, at the jundion \\'ith 
Long Valier. would conw>· runoff into the existing: 
}lilton DiYcrsion, \\'hieh \\'Ouhl he enlaqred from an 
al'tnal stol'age of 1,600 a.f. to 11,000 a.f. '!'his would 
inerease t he ea paeit>T of the )Iilton-Bowman tunnel 
by plal'ing it nnder pressure .. A dam of 23,500 a.f. 
\\'as proposPd at .JaC'kson )Ieado\\'s, lmt 8t1bse1pwnt 
study of the project snµ::.?:ests the a<lYisabilitY of in­
en'asing it to -1-6,000 a.f. with thP maximm~1 \\'ater 
surfape at an PlPvation of 6,015, elosPI.,· approximat­
ing the onp proposNl in Bnlletin i\O. 10. ~\ ro<'k fill 
11am \\'as nsP1l for estimating purposPs, as it appeared 
questionable whetlwr snffiPient i1111wn·ious material 
eoul!l be loeated in the Yicinity for the more peonomi-
1·al rollPd-fill t~Tpe. 

[ncidentally, locating the HanH'ess-1\foldle Fork 
tunnel so as to dischargP into tlw )Iilton Diversion 
rathP1' than into .Jaekson )Iea!lO\\'S Rcscl'Yoir pnablcs 
thP tunnel to piPk up rnnoff from two l\Iilton Creek 
1·rPPks with approximate!>· two square miles of watPr­
slwd. It further adds two or more sqtrnrP milPs to the 
wa teri;;he!l from H ayprPss. 

The hydrographic study in Bulletin Xo. 10. Yol. 1, 
l'. K-:1, sho,ys tlw estimated avpragl~ annual rnnoff 
from thP )li!ldlP Fork at the damsitP from 1!)20 to 
1905 to he less than 60,000 a.f., \\'hile the anrngr 
!liYPrted from Haypress is estimatP1l at 28,700 a.f. 
The nwasnred annual aYPragP runoff of thP )[i!l!lle 
Fork at ::Hilton Diversion ( two mill's belo\\' tlw !lam­
sitP), from 1928 to 19S1. inclnsivP, amounts to 72,100 
a.f.. which sugg·ests that the 60,000 figure ma~· be 
umlul>• eonspn·atiYe . .As for the IIanH'ess estimate, 
thi-, (•losrly approximates tlw write1· 's, whil'h amounts 
to 36,-1-00 a.f. aYerage a111111al rnnoff, of \\'hil'l1 ahont 
31,500 a.f. woukl be rcePiwd at Milton. Consicl!,ring 
tlH' grPater waten,hed, this abont clweks \\'ith Bull1,ti11 
~ o. JO. ThP Distri(·t has just installPll a recording 
station at its proposPd diversion site at Long Valley, 
and by 1wxt year should have a eontinuous rel'nrd to 
!'OlTelatP \\'ith those of the adjoining· \\'aterslw!ls. 

Bowman 

,Yhile 110 s11eh projeet appears in Bulletin Xo. 10, 
the Distri!'t also has nnder r·onsicleration the possi­
hilit~· of raising Bo\\'man Dam to inerease storage 
from 70,000 a.f. to 100,000 a.f. 'l'hP <'eonomiPs of this 
projPet have >·et to lw WPig·hecl in co1111ection with the 
llaypress projeet and ,fapkson )[eallO\\'S at thn'(' dif­
frrpnt capacitiPs. Haising Bowman wonl!l lrnve one 
a<lvantag·e i11 that thr Bowman South Arch, whieh in­
volYes nndnly hPavy maintP1rnnee !'xpensP, wouhl he 
1·owred with a rock fill. 

ThP Distri1·t proposps eonvPyi11g the nPw watPr dr­
YPlOpPd h,v this program over the Bo,yman-Spanl!ling 
Conduit, do11bl cd in capacity, arnl !lropping it 2,100 
fop t through a 29 ,500 IIP JH)WPr station lo<'atP!l 011 the 

Nouth Ynha bPlow Fall CrPek at an elevation of 3,213. 
Plans for tlw dispositio11 of this new water below 
:1,215 arp awaiting P. G. & E. reactions to the project. 
If financing is possiblP it can be ParriNl 16-18 mill's 
b>· clitPh along· the south si!le of the South Yuba awl 
dumped into Scott's l~lat nesel'Yoir via a H mile 
tumwl. Or possibly it eouhl be utilized for another 
South Ynba station which would tail into tlw Ex!·Pl­
sior Ditch-im·1·pasecl in eapaPit>·-for SPn'il'ing tlw 
BPale area and South Nutter distrid. Details of this 
ha VP >·et to lw workell on t. 

Be ar River 

B ulletin i\o. 10, ,T ol. 1, Plate 1-J., shows tlll'PP pro­
posPcl dewlopments 011 the Dear RivPr, to \\'it: .\t 
Hollins, Garden Dar, arnl Camp Far ,YPst. ~o data 
is shown on tlw first two, while the Ca mp F'ar ,Ye1;t 
Pnlargenwnt \\'ould providl' a rPservoir with 10-1-,000 
a.f. storagP at a 1·ost of $:1,72G,OOO for irrig·ation lwlow 
thP 150-foot 1•ontour. )[aximnm water snrfal'e Plcva­
tion is 300 f PPt. 

Thr ~\rm>' Eng-ineers have a projl'ct for Gardrn 
Bar, concmTP!l in by tlw Reclamation Bureau, to 
provide 195,000 a.f. 8torage, with .J-2,000 a.f. resened 
for floo!l control. Tt provides for a (·oncrete gTavity 
sPction clam at a cost of $22,031,000. l\Iaximum PlPva­
tion watPr surfape is indi1•atP!l at G!)O and tail \\'ater 
at 288. ( 'l'hc projeet is eontained i11 Honse Doemncnt 
Xo. 367 to thP 1st SPssion of the 81st Congress.) lt 
acknowledg-Ps an apparPnt annual nPt !leficit of $379,-
000 for tlw ProjcPt I 

'fhp District's Pngineer, the latP l1'rN1 H. Tihlwtts, 
rrportecl on several Bear TiivPr 1lamsites in his rpport 
!latPd Feln·nar>· 15. 1!)26, to the District's Board of 
Directors, whi<'h presumably the DiYi~ion of ,YatPr 
Resourl'PS mnst ha\'e in tlwir files. These sites, whieh 
werP, of Ponrse, prima1·il~· for fulfilling- District neNls, 
were ealle1l Combie, Parker, Dog Bar, and Rollins. 
The Combie site was shortly aftPrwards oePupiPcl by 
the Distriet 's Combie Darn for 7,500 a.f. storagP, but 
lH' 1·peomn1e11Clcd ParkPr as tlw site for a clam with an 
ultimate eapa<'it>· of 2:15,000 a.f., rejecting both Dog 
Bar and Hollins. This dP1·ision was predicated large!>· 
on the riwr gTadient, whieh below Cornbie amounts to 
8G fpet pe1· mile, drops to 26 feet prr mile from Com­
hiP to near thP upper end of the proposed Parker 
Hesel'\'oir, a nc1 then risPs sharpl>T· Ile pomrnents in 
this report on the Rollins site as follows: '' The Rol­
lins damsitc !lOPS not appear favorable, and storage 
tlwre would nnclonbtellly lw more PXpensive than at 
the ParkPr sitP. '!'he stePp gradients 011 the GrePnhorn 
ItiYrr above this site wonld also great}>' incrrasr the 
likf'lihood of the rpspn·oir (1uiekl)' filling up with 
miuing clPbris. '' ~\s the \\TitPr has had 110 opportunity 
as yet to iuwstig·ate thPse sitPs in the fiel!l, this is 
off(•red as information for what it ma>r be worth. 

The Parker site inei!lentally, eannot be dPwlope!l 
to its nltimatP of 2:15,000 a.f ., as its maximum \\'ater 
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lewl would Ull(krmi11e the P. U. & K's Hear Hinr 
Canal oyer laq1.·e stretches. and the Distril't l'Onld not 
undertake tlw expense of re Ioea ting· it. HoweYel'. the 
P. G. & E. enp:inens haye indicated that th(' Park<>!' 
Hesen·oir might be utilizell to an elerntion sufficient!:· 
bt•low the l'anal level to assure its stabilit:·· ,Just what 
they consitler a safe eleYation, they haye 11ot as .,·l't 
achisetl us. 

Coon Creek 

This project, as outline(l in Bulletin No. 10, Jll'O­
Yilles for a storage t·apal'it:· of ;"°i!l,000 a.f. with maxi­
mum water snrfaee at elevation GGO. Over half of the 
water to fill it would eome from the Bear Hinr owr 
the existing ( or enlarged) C'ombie-Opbir ('anal. 

It is a consillerabl:· mo1·e ambitious pl'Ojel't than 
the one "·hich the ])istriet has i11 mind. Its field engi­
nePrs have just cornpletell a fiehl topographil' sun·e:· 
of this site, but onl:· np to apprnximatel:· th(' .°>OU-foot 
(·011tour. The storn:.!:e eapa(·ity up to this lew] has not 

.vet been det('rmined, !mt jmlgi11g· from the figures 011 
Pag·e -1-lO!J, ,T ol. 1. it would 110t be owr 2G,OOO a.f. 
The Distrid also has under consideration a projed 
for a eanal from the Bear HiYer with fliwrsion below 
\Yolf Creek jundion, to help in filling the Coon Creek 
Hese1TOil". Howen:>r, with only 26,000 a.f. storage, this 
camil ,rn11hl hardl:· he req11irefl as the Coon Creek 
basi11 rnnoff alone :,.;honhl be snffil'ient to fill it. 

l•'illing thP larger resenoir (:i!J,000 a.f. ) by nwans 
of the Combie-( )phir as snggest('<l in Bulletin Xo. 10, 
l'OU!d prC'sPnt a problem. During thp proeess of filli11g 
Coon Cre(•k, the existing Combie Resen·oir woulll 
haw to he nsell for regulation to avoid llll(lue loss by 
spill, but Cornbie should end the wet season f•om­
pletel:· full to assu1·r filling irl'igation requirements 
ahow the l'oon Creek leyel. Diffil'ulty in a.;;snring this 
might then justify tht' l'm;t of proYiding the canal 
with tliYersion below " Tolf Cre('k jm1dion. 

'l'. D. SAWYER 

R.E. G18!l 

JTXl'l'ED ~TATES 
nEP ,.\H'l'l\TEN'r OF AGHTClTI/flTirn 

I•'OirnWI' :-\EHYI(']•~ 
TAHOE XATION.\L FOREST 

~TATE " '" ATER HES0l1RCES DOARD 

/'11blic llTorks B11ildi11y 
Sacra111e11to 5, r'alifor11ia 

nentlemen: Heference is ma(le to :·onr letter of Oe­
toher G. 19;3-! aml to Dra ft of Bulletin N"o. 10, " Placer 
Count:· I m·estip:a tion ·' tra nsmi ttetl therewith. 

\Ye haw reYiewetl the draft of Bulletin Xo. lU and 
haYe onl:· a l'Onple of sug·gestiom; for ehanges. 

Page -1-20, paragraph -1. •' Sewrnl ('nited States 
Forest Sen·ice fire roads, ek ., rtl'. '· The roads in this 
area belong to XeYada and PlaePr l'ounties. The l•'or­
<>st Sen·iee has a cabin 011 Pass <'reek that wonlll be 
fioodPtl. There woultl a !so bl' a pprnxima t e I:· :2."'i l\L\l 
ll.ln. of merehantahl<:> ti111IH'r i11 the r<:>servoir area. 

Page -1-52. last paragraph. ''There is little of Yalne, 
<'k., etl'. '' TllPre is a gooll ]oggi11g roall now a<Toss 
Ihnwan Canyon to the top of nrtl Star nitlge an(l cl 
sn1·n-'y for its exten~ion into l•'re1]('h l\lnl(lows. This 
rnad is a 1so proposrd Pn·11tm1 lly to l'I'Oss tlH' top of the 

XEYADA CITY, CALIFORNIA 

Det·f-'mber 7, lD:-i-1 

J<'renl'11 l\Ieaflows Dam to conned with the <'l:eorg<'­
town roatl all(l also to fo1lo\\· aboye th<> flow lin e of the 
n•se1Toir to t·on11ed with the Soda :Springs ernl of the 
rnncl at the upper r n(l of the 1·eserYOil". There \\"ouhl 
be apprnxinrnklr :)G l\DI Jun. of nwrehantahle timber 
to remon' from the reseryoir sit('. Therr is also a J,'or­
e'it ~e1Tit·e Station ( t'ahi11 and garag(' ) and two small 
l'Hmpgrounds to 1110\"P as well as a prin1te C'abin. 

'1'!1ere are probahl:· othel' 1·pserYoir sites in the re­
port that ,Yonlll t·OY('l' sorne Y,dnahle timber. Ilo,wn•r, 
Frt>nl'h ~Ieallo\\·s a1Hl English ?ll<>adows starnl out he­
l'ause of the larg-l' Yolumes im·oh·ed. 

\Ye appret·iate th(' opportunit:· to 1·t>Yiew the Hulle­
tiu before puhlieation aud W<' 're ic;on':' ,w l'(Hdlln 't 
fiud the time to do it somH'r alld mon• thoroug-hl:·· 

, , er:· trnl:· yours. 

], . .,\. HI<'KEL, Fo1·pst Supe1Tisor 
By: ,J. ?II. Snon..::. 1\ding· 
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138 PL .. \CEH C<H TXTY lX\'E~TI(L\TIOX 

tT.'.\JITED 81'.1\TES 
Dl~P .. \H'DIEXT OF TIIE IX'l'ERIOR 

BPREAlT OF RECLAMATION 

HEGI< >:.\'.\L <H'FI<'I1J, HE<;I< >X '.? 
I' . 0. Box :.!:i11 

~.\< 'IL\:\IEXTO, <'.\LI FOHXL\ 

l\IH . .1\. n. EDMONSTON, State Enginrcr 
S,·rrdary, State irater Hrso11rccs Board 

J>11blic ff orks J:uildiuu 
8arr<1111r11!0 5, C'alifor11ia 

DEAR l\lH. ErnroKSTOX: In responsr to yonr letter 
of Odoher 18, on•r l\fr. Sam H. Leedom 's signatnr<', 
aelmowledgNl h)' .. \ding Hrgional Diredor Calland 's 
letter of Odober 26, we haw reviewed your draft of 
Bulletin Xo. 10, Placer Connty Investigation, dated 
,July l 0.>..J.. Completion of om· review has nm lwyoml 
our estimated thirty (lays. I hope the <lelay has not 
ineonveniern:rd yon. 

Hreansr of limitNl tinw arnl other work rPqnirr­
mrnts, our attention has been eonfine<l to the major 
fill()i11:,.?:s prrsentecl, a11(1 fnrtlwr limited to the areas 
in whi<·h we havr some background information from 
stmlies previous]~, made or now in progress. ,V r havr 
no co11111wnts to offrr on several of the proposed plans 
of dev<>lop11wnt breansr we have not had occasion to 
stud)' the area or plan involn(l. Thrsr propo~ed plans 
include those listed as the Brar Riwr a11cl lTpprr 
Yuba Hi,·er Basins a11d TruckrP HiYer Basin, tllr 
,Jackson \ ra lle)' Project. the Lakr Valley ProjPd, and 
tliP Cis<·O Projeet. Our <·omments on the pri11('ipal snb­
jel'ts t•ow1·r,l, iuelmling· thr aspects of plans of (level­
oprnent with which wr liave some familiarit~', follow. 

Factual Information 

The faetnal information on geography, climate, prr­
eipitation. surface watrr suppl~· and prrsr11t water 
snpply cl<'\'elopmPnt appears to br adequate ancl eom­
plete and forms a valuable sourer of information for 
this area. 111 reviewing this informatio11 we di<l not 
d1e('k figm·es in detail. 

Geology, Underground Hydrology and Quality of Water 

These ,;ubjrcts appear to be adequatrly trratrd for 
t his ty1w of rrport. ,Ye haw no signifi<·ant <·ornments. 

I and Use and Supplemental Requirements 

Derinttion of requirrmrnts for watrr suppl)' is by 
a som<'\Yhat different procrss than used in 011r ow11 
studies, so somr of the units are not <·omparable; 
h,rn·ryrr. both methods of clrrivation serm to n•snlt 
i11 al:;0111 the samr net supplemrntal wat<'l' rP<.p1i1·r-
11 )('11 t. 

Plans for Water Development- General 

,Ye hav<~ two sug·gestions whi<·h, if t1ppropriatr, 
migh1 enhan<·r thr total aceomplishmrnts of th<> pro­
pos<>d pla 11s. 'l' lw fin;t conerrns the ratio of kilowatt-

Drcember 1:3, 19G-t 

honrs to kilowatts used for <'stimati11g ,leprrnlable 
hyclroeleetric eapacity. Consi<leration of the large 
pereentage of strmn-rlrctric eapa<'it~, in Northrrn 
California indicatrs that it might br appropriatP to 
use a son:ewhat smaller ratio. ther0b;v incrensing the 
clrprnclable-ca pacity e:,;tima trs. 

Seeo11cl, some of the proposed np;;tream rrsnvoirs 
in tlw .1\mrriean Rivrr Dasi11, parti<·nlarly those in­
volving hokl-over storagr aH<l po,n'l' (..!:eneration, in­
creasr amounts of usablr inflows to Folsom Hrser­
voir d nring certain critical ch·~· )·ra rs. The amount of 
impro\'Pnwnt has not been e\'aluatr,1 by this officP, but 
some yalue for this potential improwmrnt at :F'olsom 
wonlcl srem to br properly ereditahle to tlrn-;p np­
str<'am resen·oirs. 

011<' othPr thought eoncer11s the evaluation of power 
from uew and existing plants. For new firm rnergy 
genrrate<l in rxisting plants a figure of six mills / kwh 
is nsrd; nnlrss there is sornr fador that rscapes us, it 
wonlcl seem appropriatr to rYalnate 11rw rnrrgy from 
rxisting plants in the same 11rnn11rr as rnergy from 
proposr<l new plants. 

American River Basin (page 4-4) 

'l'his section deserilws a trntatiw plan for clewlop­
mrnt of the ::\liclclle Fork 1\merica11 River. As you 
know, this office is emTentl)' studying this samr arPa 
ancl so far is eonsideri11g· plans generally similar to 
those (les<·ribe<l. Onr stmlit;s have not ~·rt progresse<l 
sufficient l)' to < lel'id r wh<'t hrr a 11 p1·oposrcl f eatnres 
will be similar. 

French Meadows and Foresthi/1 Divide Proiects 
(pages 4-45 and 4-72) 

These projects are pla1111Nl primarily for the pur­
posr of proYiding a water supply to the Foresthill 
area. In thr caS<' of Frrnc·h ::\feadows Projee t, this in­
e]ll(les grnrration of powrr. Our own stuclirs 011 this 
problem are ineomplete, but it may be of interest to 
not<' that w•' ha Ye also llrvrlopr,1 a plan 4nitP similar 
to yonr proposal. ,Ye hayr not yet romplrted an 
ana lysis of a Fre11eh ~ka<lows P!'(Jj eet for l11orrsthill, 
nor <'O!Pparecl it with possible altrr11ates, surh as your 
Ii'oresthill DiYi<le Project. W r are also still looking 
fm ll<'W altNnatrs but. breansr of thr high rlrvation 
of the li'oresthill Divicle ancl its r0moteness from a 
sizabl<' drainage arra of equal or higlw1· eleYation, it 
s<>rms n11likel)· that a11y more rconomieal mea11s of 
s<>rvice eonlcl be developed. 

The F'reneh ::\ieaclows Project would liaw highest 
rrpayme11t capacit>' when most or all of the water is 
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used for power g0neratio11 rather than irrigation. '!'his 
suggests that it might b0 nccPssary or LlesirablP to 
build the project for P°'Yer opPration in aclYanee of 
irrigation use to recowr a portion of the projed eosts 
that conlcl not be borne hy inigation r0payment. 

Foresthill Divid0 Project has the favorable aspect 
of permitting stage construction and development to 
meet irrig·atio11 110eds. Sine<' costs of providing wat0r 
to Foresthill Divide will lw quite high, 1n·0sumahly 
the repa~·ment of Foresthill Diville Projel't "·oul<l be 
assisted b~· integration with a power dPvelopment 
project. The qnestion thus arises whether it is more 
peonomi(• to 11se a portion of 1 he Freneh l\Ieadows 
Reserrnir yield on the Foresthill Divide, as contem­
platell h~· the F'rench ::.\Ieadows Proj0d. or whether 
the lowest overall eost would rPsult from a Forest hill 
Di,·ide Pro.i0<·t integrate<l with a l\fo1dl0 ~'ork power 
dewlopnwnt that utilizes Preuch l\IParlows R0servoir. 
\VP plan to further explore this possibility in comwc­
tion "·ith our own studies a1Hl will kP<'P yon infornwcl 
of an~· a11al)·s0s ""P mak0. 

Valley Unit (page 4-92) 

Yon ma~- know that some time ago ""l' gavP pre­
liminar.,· consideration to thP possibility of st'ning 
lauds we-;t of I-Iiglnrny 99E and south of the Bear 
Hiwr from Folsom Hes0n-oir. "'\\Te com1mrPC1 th<' cost 
of this sen-iee with the eost of "·ater stored 011 the 
Sal·ramento River watnshPrl and pumped from tlw 
Saeramento or Feather Riv0rs an<l fonnd that, for a 
good portion of the area at l0ast, the cost of servie0 
from thesC' rivers was slightly l0ss than from Folsom. 
"\Vt' have not put thPs<' eosts on a price bas0 eompa­
rable to your eosts for service from the Yalle)' Unit 
Projects, so cannot eom1H1r0 them on a eost basis. 
Ilow0ver, we can sa~· in general that w0 strongly 
favor developments of lo<·al watPr suppl~·, such as 

those proposed in ~·our Valley Unit, to ~rnports from 
mor0 distant sources. 

In connection with th0 proposed Auburn Ravin<~ 
P°'Wr llevelopment proj0ct, it may be appropriate to 
notP that water eonve~·0<1 from th0 "\Vise powerplant 
through the proposed 4:i5 foot Auburn Ravine drop 
wonld b0 diverted from an averag0 drop of 300 feet 
through tlw I11olsom powC'rplant , so that the net in­
<·r0ase in power prorlnction over co1Hlitio11s prevailing 
at the time of completion of l11olsom would be the 
difference hetw00n the two drops. 'I'h is <leer0as0 in 
Folsom power prndnction "·oulcl also att0ncl otlwr 
plans invoh-ing local eonsmnpt ive USP of the "'\Yise 
spills. llowHer, "·e are in agr00rnent that all -\Yis0 
powerplant spills should eventnall~· be reregnlatN1 to 
provide arl<litional water suppl,,, for irrigation and 
other eonsnmptive uses, partienlarl~' for areas too 
remot0 or too high in 0levation to he economicall~· 
reacl1ecl from otlwr sources. l11 rom this point of view 
we think that any po"·er that might lw generated in 
!'onnection with snch reregulation can, in the long 
run, be reg·arded as a net gain. 

Yon an' probabl)' awarP that a small arPa in south­
Pm Placer Count)' east of RosHille is a part of the 
~all ,Jnan Snlrnrban "'\Yat0r Distriet , whieh is consid­
ering sp1·viee from Folsom R0servoir. This s0rvic0 
area woulcl not overlap an~' of the service areas of 
your proposed Yall0y Unit Projeds. 

In conclusion, I v0ry m1H·h appreeiat0 thP oppor­
tnnit~r of reviewing the draft of Dul1Ptii1 No. 10 and 
hope that the above commPnts "·ill be of some inter-
0st or assistance to you. 'l'he Bulletin <·ompris0s a 
rnlnable arlclition to information and plans for the 
d0vPlopment of the wat0r resources of the area. 

Yer~· trnl)' yonrs, 
C. H. SPENCER 

Regional Director 

lT~I'rED STATES DEPAR'rl\IE~'r OF AGRJC(TLTlTHE 
Fl >Irn8T SEHYI('I•j 
CALTFORXIA HEGJOX 

l\IR. A. D. EDMONSTON, Secretnry 
State Water Resources Board 

Public Works J:111"lding 
S0crn111e11to 5, r!alifornfo 

DEAR l\IR. EDMON!-\TON: By lPtter of Odohcr G, file 
625.150, you tra nsmitte<l to u~ copy ?\ o. 45 of the 
draft of Bulletin Xo. 10, "Plaeer County Innstiga­
tion, '' and A pp0rnlixes. Yon ask0d tbat we furuish 
an.,· eomments the Forest Service might haY<' on ~·our 
pnhli1·ation. 

630 SANSOME STREET 

SAN l1'RANC1SC0 11, CALIFORNIA 

Deeember 30, l!l5-! 

"'\\T P greatl.v appn'<·iat0 the opportunity to rPview 
this report. lt appears to b0 an ex<·0llent plan for the 
rlev0loprnPnt of the water r0sour<·e potPntial in PhtcPr 
County. It will be of c•onsic1Prahl0 vahw to the I11orest 
~upervisors of th0 Elrlora<lo National I11or0st, with 
hearlq11arters at Plae0rville, awl the 'l'ahoe National 
Forest, with hradqna1'ters at Xevalla City, in prepara­
tion of their r0soun·0 use arnl management plans , par­
ticnlarly as tlw.v r0lat0 to the maintenance or im-
1uov0mPnt of " ·atershecl conclitio11s in the interest of 
provicling t lw maxim um amount of usa blP wa tPr. ,Y <' 
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shonl<l appreeiate it if eopies coul(l h<' macl<' availahle 
to the :::,;nperYisors of these two Pol'ests. 

,,re note that i11 chapter -1 sevel'al l"ef<'n' 11ces to thP 
details of the Bul'eau of Ht>da111atio11 's plans for the 
TruC'kee Hin·1·-Lak<> 'l'ahoe watcl'sh<'tl \\"C l'C probably 
obtained from an okl draft of the Hm·eau 's '· '\Va shoe 
Projcd. '' Perhaps wh<'n yon revis<' the l"<'JH>l"t yon 
may "·ant to refPr to thf'ir latest repol't on thl' \\rashoc 
l'l';Jjed. which is theil' '' Feasibilitr Heport of :::,;ep-

tember HJG-1,'' sirn·e their new report l'l'JH('S<'llts a 
m0<lifieation of their previous projed propo>'als. 

.Again ,Ye thank you for the opportnnit.v to n•view 
this report before its pnhlicatio11. 

,J. ,J. H rnKE, Chief 
Division of Enµ:inecring 
B~- ,JOIIN lf. LAWRENCE 

P1\CH'IC G1\S AND ELEC'l'RIC CO:\IP~\NY 
~-!j :\I.\RKET STREET 

SAN l1'RANcrnco G, C.\LIFOirnJA 

D1ns10N OF \\'ATER HEsouRcEs 

Public Works B11ildi11y, I'. U. Bo.r 1079 
Sacralllcnto 5, Califol'llia 

~lttclltio11: l\IR .. A. D. ED?IIOXSTON 

State Engineer 
He: ( 1) Bulletin 10, "Pla<'.er County In­

vestigation'' 
(~ ) Plans for Operation of ,vise 

Power House 

GENTLEl\IEN: ,v e hm·e 1·c1•eived ~-om· letter of Fcb­
nrn ry :3, 1~)55, rt>questing our cornmcnb on the pro­
posl·cl __._\ ubul'n H,winc Power Development. Onr Engi­
neering Depa rtmt>nt has l'ecent ly eom p lete(l a general 
re,·iew of B111\eti11 10, and has a few comments eon­
l'l'I'ning the .... \ubnrn ILwine Development as well as 
other parts of the report. 

1 n brief, these co1111nents are: 

( 1) Company stu!l ies ilHlil·a te that aftt>r about 
1!!70, all of the summer flow below ,rise Power 
House will be 11se!l for irrigation in the area 
:-;crvell by South (1.mal and that winter flow 
"·ill he reclnee<l in (hT years to ab011t :20,000 
ae1·e fret. Thus, a power dcvPlopment in ~\ n-

Febrnary 8, 1955 

bnrn Havinc ,rnnld ha,·e no llependablc capac­
i t~- an< 1 would not be economically feasible. 

(:2) The value of (j mills assigned to power gcner­
atcll in existing plants with new water could 
only apply if 11cw depernlable capacit~· were 
obtai11e<l. This is not possible with existing 
installations, so that a rednetion in t lw value 
of power a ppcars to be in onler. 

(:1) Xo mention is made in Bulletin 10 of transmis­
sio11 l'UIHlnits to <leli,·er water dc,·elo1wd above 
Lake :::,;paulding. Company stnclit's in(lieate 
that the capaeit;v of existing eanals will limit 
deliveries within a relatinly short time. 

It is felt that disl'ns:-;ion of the above matters may 
be more profitably earried on in a eonferenC'e between 
ou1· eng·inee!'s and r<>prcsentativ<'s of your office, 
rather than in cxtc1l<le!l correspon(lcnee. If ~-on art> 
aµ;reeablc to such a nweting, woul!l ron please contact 
Mr. JI. V. I,utgc of our Department of E11gincel'ing· 
to arrange a mutually satisfactm·)· time arnl plaec. 

L. HAROLD ~\:"\DERSOX 

l'L.\CF.H COIT1""'l'Y 

BO.\HD OF STTPmffISORN 

:\Ir. A. D. lDn 1\I<>N:STON, 8('Cl'dary 
State 1l'atcr Rcso111·ccs Boarrl 

1'11l>lic 1\'iirks JJ11ilrli11g 
Sacranu'11to 5, ralifor11ia 

DEAR i\fo. gnl\rox:-;To N: Heceipt is al'lmo\\·l0<lged of 
eopi<'s of the draft of State ,vater Ht>sonr1·cs Hoanl 
Bnlletin Xo. 10, "Plaeer <1onnty I m·cstigation." 

'l'his Boal'cl, ,Yhi1·h initiated the im·estigation, ap­
preciates the opport1111ity to re,·iew the findings of 
the i1west igation and to tl'ansmi1 to yon <·ertain of 
ou1· eom111P11ts. \\'hen th<' report was forwal'clP!l to tht> 
l'lal'er Con11ty Hoard of ~UJWl'Yisors, the Board 
wa 11te(l rt'com rne1Hla t io11s 011 t ht> report and sngg·es-

,J Ulle :30, 193."i 

tions as to \\'hat adion th<' Boanl should take, if any. 
'l'hc Board tlil'refore appointe1l a <·ommittt>r to study 
01· cau8e to he studie1l th e repol't all(l mak<' recorn­
men(lations to the Hoar<l. Th!· eommittee appointell 
by the Hoa I'd is as folllms: \\'m. \). Hrthell, New­
easile, ( 'hairman; Elm<'r .Tol111so11, J,ineoln; \\' m. 
, \ iken, \<'orPst hill; Dou I~· (fray, Pleasant Grnye; 
Clwster Gihhs, Colfax; :\Iason Oerhart, Rose,·illt>; 
Eug-eur PowPr, Li11eol11; ,Y. ,T. :\loore, ~\nhnrn; ,T. E. 
Littl r, F'oresthill and ?\. H. l\f arfi<·l1l of Tahoe City. 

'I'he <·01,rn1ittec, a ft<'!' reviewing the bulletin eon­
l'll l'S , iu g1•11Pral, \\"ith the fin<lings pl'csentcd therein, 
and eo11sid1•1·s that the bulletin will be a valuable 
guide a11,l snrn·cc of i II format ion fol' fn tnre plans of 
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,ater deYelopment for Phtre1· Count~·. However, upon 
th·iee of the committee, and after consideration, the 
:oanl of Supervisors wish to set down certain rcser­
ations regarding their acceptance of the estimates of 
h.e area of irrigable land in Placer Count)· and esti­
iates of ultimate water requirements which are pre­
~nted in Chapter 11 l. 'l'bis Board is of the opiuion 
mt, although such estimates ma~· be based upon full 
onsillera tion of all present factors, the~r may, be­
u1se of unforeseen dianges in the economy of this 
rea awl possible technological advances, prove to be 
1 error, to the detriment of the Count~·, if such csti­
iah's are used as a basis of allocation of water. 

The ·water resourcrs of Placer Count~· are vital to 
ur de,·elopment and this Board Yic"·s "·ith concern 
1e setting at the present time of an~· limit on tlw use 
f waters originating in the County. 

G-S162 , 

This Board recently compared, within the area of 
the Placer County Soil Conscnation Service, the 
land irrigabilit~, survey of the Division of \Yater Re­
sources and the land capability survey of the Soil 
Conservation Service. Within this area the Division of 
\Yater Resources hacl classified 5~,800 acres as irri­
gable, while within the classification of the Soil Con­
senration Service 7G,800 acres could be considered to 
be irrigable. Some of this discrepanc:v could be at­
tributed to differences in standards of the two sur­
vc~,s; nevertheless it illustrates why the Board at this 
time is not willing to accept or concur in the setting 
of a limit on the use of our native water resources. 

Very truly yours. 

PLACER COUNTY BOARD OF SUPERVISORS 

"\VESLEY "\\'ADDLE, Chairman 
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RECORDS OF MONTHLY PRECIPITATION IN PLACER COUNTY 
NOT PREVIOUSLY PUBLISHED 

( lG:3) 
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RECORD OF MONTHLY PRECIPITATION AT APPLEGATE, CALI FORNIA 

County: Plocer Elevotion : 2, 130 fee t, U. S. G. S. dotu m 
Dote estoblished: 1906 location: NW 1/.i, Sec. 10, T. 13 N., R. 9 E., M. D. B. & M. 
Type of goge: Non-re co rding Record obtained from : Mrs. Coo k 

(In inches ) 
----- ----

Season July Aug. Sept. Oct. Nov. I Dec . Jan. Feb. i\Iarch April l\Iay .June Total 
------- -- ---1-- ------ - ------- ----

IOOG-07 ••.. 0 () 0 0 2 . 50 13 . 50 * 20.82 21.00 2. 50 0.38 2 . 1;9 G3.3!) 
07-08 .. . _ 0 () 0 1.00 0 13.28 i 6.2tl * 5.70 0.94 4.88 O.H 32.,jO 
08-09 ____ 0 .03 0 0 2.88 2.38 10.13 30.51 12. 40 3.88 0 0.25 0.25 62.fl8 

09-10 .. ___ 0 0 0 .38 3.44 10.77 .,.,1 I 
12.07 G.2G 7.94 0 0 0 53.37 

10-11. ____ 0 0 I. 25 2.25 2.51 5.38 37 ,f,4 5.38 11. 76 !:~~ I 
1.51 0.31 71.87 

11-12 .. Tr. u 0.13 I.OU 2.81 * 9.20 O.H 5.44 1.38 1.51 26.42 
12- 13 ____ 0 0 2.H 2.32 3.50 * * * 14.7/l Tr. I 1.50 0.81 25.33 
13-14 ____ 0 0 0.13 () 7 .82 * 35.ll7 8.19 0.88 2.38 I 2.51 1.25 59.13 

14-15 . . _ 0 0 0 2.89 0 8.H * 26.52 2.87 3 .13 8.14 () 51.99 
15-16 . . _ 0 0 () 0. 13 4.01 10.32 21.33 * 14 .64 0.50 I 0. 75 () 51.tl8 
16-17 -- - 0. 75 0 0.31 2.32 1.88 11. 19 5.31 12.64 l. 95 0 0 () 36.35 
17-18. 0 0 0 0 4.01 1. 19 1. 75 10.58 * 13.37 0 () 30.90 
18-19. _ 0 0 5.57 0 5.59 2.37 3.82 15.38 6.25 0 I 0 0 38.98 

19-20_ . 0 0 * l_lj!) * 8.52 1.82 2. 75 11.07 fi.44 
I 

0 0. 19 32.48 
20-21. 0 0 0.50 5.50 10.SS 12.26 10.51 4.88 G.82 0.81 3.13 0.31 5.5. 30 
21-22. -1 0 0 0 I () 2.81 11. 75 * 24.14 9.20 0 I 3.31 0 51.21 
22-23 __ 0 0 0 1.1;3 8.!iO * 25.31 2.50 0 12.38 I 0 0 50.32 
23-24. ____ 0 0 2.00 2.00 0.88 * 7 .63 2.50 * 3.50 0.18 0 18.69 

1924-25. 0 0 2.00 3.38 3.50 12. 26 3.13 23.2G 5.07 4.31 0 0 56.91 
25-2fL () 0 0.38 l.f\3 0.50 0 * 17 .G9 0 7 .88 I 0 0 28.08 
26-27 - - __ 0 0 0 3.00 Iii. 50 1.00 8.25 21. 75 8.88 3.64 0 2.00 f\5.02 
27-28. __ 0 0 0 2.00 1;.8s 7 .f)9 1. G3 4.50 17.H t~?, I 

Tr. 0 H.14 
28-29 0 0 0 0. 75 5.12 5.94 2.32 5.43 3.81 0.31 :2.H 28.39 

•- Amount carried to next month. 

RECO RD OF MONTHLY PRECIPITATION AT CRANSTON RANCH, CALIFORNIA 

County: Plocer 
Dote esto blished: 1948 
Type of gage: Non-record ing 

1948-49 __ _ 
49-50 __ _ 
50-51. 
51-52 
.52-53 
53-54_ 

Season 
I 

.July I Aug. I 

--1---
0 0.10 
0 0 
0 0 

0 .05 0 
0 Tr. 

(In inches) 
- -- - - - --

I 
Sept. I Oct. Nov. Dec . 

---------

8 .00 
0 0 2. 40 2.70 

0.40 3 . 10 13. 15 9.39 
0 4. 18 4. 14 9.10 

0.10 0 3.00 8.05 

Elevotion: 1,225 feet, U. S. G. S . datum 
location: SW 1/.i , Sec. 1, T. 13 N. , R. 7 E., M. D. B. & M. 
Record obtoined from: Mr. Grahm Cranston 

Jan. I F eb. l\Iarch I April l\Iay June Total 

10 . 90 / 1. 90 2 . 20 0 1.50 0 
9.30 4.40 5.50 2. 10 l. 20 0 27. 70 
9.25 2.98 1. 80 1.50 2. 75 0 44.32 

15.40 5.10 fi.80 

I 

1.10 0.10 0. 70 4G.li0 
6.20 0.60 3 .45 5.40 1.40 1. 10 30.25 
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RECORD OF MONTHLY PRECIPITATION AT DRUM FOREBAY, CALIFORNIA 

County: Plocer Lotitude: 39° 15.7' 
Dote estoblished: 1915 Longitude: 120° 46' 
Type of gage: Non-recording Record obtained from: Pacific Gos ond Electric Company 
Elevotion: 4,563 feet, U.S. G. S. dotum 

(In inches) 

Season July Aug. Sept. Oct. Nov. Dec. Jan. Feb. !\larch April l\Iay June Total 
------------------------------

1915-16 ___________________________ 8.51 25 . 43 9.22 8.46 1.17 2.10 0 
16-17 ___ ------- --- _ -------- -- --- 0 0 1.07 3.88 5.63 12.42 4.07 14 .82 3.84 5. 73 1.22 0 52.68 
17-18 ____ -- -- _ -- -------- --- ---- - 0.10 0 .05 0.12 0 3.04 4. 73 1. 78 13.65 14.20 3.40 0.28 0 41.35 
18-19 ____ -- ______ -- -- - ___ -- _____ 0 0 

I 
7 .02 3.15 5.36 2 .81 5. 00 18.98 5.93 2 .21 0.30 0 50.76 

1919-20 .. ________ -- - _ - ___ -- __ -- ___ 0 0 1.42 2.07 1.36 8.20 1.94 4. 76 12.11 7 .35 0.08 O.!l8 40.27 
20-21_ ___ __________________ · ____ 0 0.66 0.80 6.46 11.95 11.19 12.96 5.11 7 .51 1.27 3.69 0.61 62.21 
21-22 ____ __________ -- ______ -- -- _ 0 0 0.50 1.64 2.43 14.24 5.51 18.94 14.12 1.60 4.06 0.54 63.58 
22-23 ____ _ -- _______ -- -- __ -- _____ 0.06 0 0.06 2.85 8.43 17 .26 7 .28 2.53 0.83 10.54 1.08 1.62 52.54 
23-24 ____ -- -- _____ -- ___ -- -- _____ 0 0.16 3.76 2 .15 0.85 4. 17 3.39 5.90 4.17 1.38 0.03 0 25.96 

1924-25 ____ ___ ____ -- _____ -- _ -- ____ 0 0 0.01 7.08 3.30 9.51 4.26 13.19 5. 08 6.14 3. 04 2. 02 53.63 
25-26 ____ _____ -- -- _ - - -- -- -- - - - - - 0 0.29 1. 72 3 .16 4.91 3.89 5.29 15.02 0.70 7.94 2.23 0 45.15 
26-27 --- _______ -- ____ -- -- _______ 0.01 0.19 0.07 2.61 15.91 3 .14 10.52 19.42 7 .24 7 . 75 1.66 1.03 69.55 
27-28 ___ ________________________ 0 0 0.31 3. 70 10.95 7 .42 4.88 4.12 22.84 5.90 0.30 0.28 60. 70 
28-29 ___ - - - - _____ - - - - - - - - - - - - - - - 0.03 0 0.90 0.54 5.61 6.36 4.49 6.37 6.74 7 .18 0.58 4.89 43.69 

1929-30 _____ -- -- ----- -- --- - - -- _ - __ 0 0 0 0.34 0 15.12 10.51 5.93 6.82 4.91 2.57 0 46.20 
30-3 L _____________ __ ___ ________ 0 0.18 1.17 0.27 8. 76 0.85 8.51 5.31 4.91 2. 16 2.52 3.44 38.08 
31-32 ____ ______________ _________ 0 0 0.65 5.01 G. 74 14.91 7 .96 6.73 2.77 6.92 5.65 0.66 58. 00 
32-33. ________ ______ ___ ______ ___ 0 0 0.27 0.35 1.98 3.27 6.68 1.90 6.58 1.36 5.09 0.07 27 .55 
33-34 _______ - - _ - - --- --- _ ---- -- - _ 0 0 0.56 5.53 0.04 10.00 3.66 7 .81 3.39 2.10 1.64 2 .13 3G.86 

1934-35 ___ __ - --- -- _ - - --- - __ _ ----- _ 0 0.10 1.40 3. 75 9.72 4.29 8.93 4.34 7 .07 14.25 0.92 0 54.77 
35-36 __________________ __ _______ 0.01 0 0.07 4.66 2. 70 4. 73 16.50 21.62 5. 79 4.11 2 .11 3.39 65.69 
36-37 __________________ __ _______ 0.01 0 0.40 0.59 0.23 6. 79 8. 52 13.04 12.07 3. 74 0.62 1. 71 47.72 
37-38 ___ ---- ----- -- _ -- - - - - _ -- ___ 0 0 0 2.81 9.80 12.09 8.58 27 .81 23.01 5.40 1.22 0 . 14 90.86 
38-39 ______ _____ 

---- - ----- --- -- 0 0 0.45 2.94 3.63 3.09 8.00 5. 79 

I 

9.05 0.34 4.36 0.01 37 .66 

1939-40 ____ ___ --- -- -- _____________ 0 0 0.94 4.48 1.32 4.20 24 .01 22.44 15.80 2.10 1.59 0.08 7G.96 
40-41_ __ - - - - --- - - - - - - - - -- - - -- - - - 0 0 1.55 2.67 8.61 
41-42 ____ -- _ --- _ -- ____ -- ___ -- ___ 
42-43 ___ ___ --- -- ___ -- -- __ -- -- -- _ - - - - -

I 43-44 ___________________________ 2.33 10 .05 11.80 6.08 6. 22 2.28 2.27 49.15 

1944-45 ____ ___ -- _______ -- -- _______ 0.08 0 0.31 3.78 13.45 17.24 \I. 72 2.15 4. f,4 2.25 
45-46 ____ - - - -- _ - - - - - - -- - - - - - - - - - Tr. Tr. 0.06 8.19 8.98 21. 45 4.41 5.89 10.07 0.21 1.39 0 00.65 
46-47 ---- -- ---- __ -- -- __ -- --- -- -- 0.58 0 0. 78 I 1.\10 10.54 6.33 3.13 G.53 12.33 1.55 1.09 I 3.57 48.33 
47-48 __ _____ - - - - ----- -- --- ------ 0 0 0 10.79 2.30 1.44 7 .21 G.33 13.73 18.08 4.82 0.20 li5.50 
48-49 __ ____ -- -- __ -- ________ -- -- - 0 0 Tr. 0.41 6.20 10.87 4.40 8.10 12.0:j 0.02 1.91 0 44.56 

1949-50 ____ -- _ --- __ - - __ - - __ -- -- - - _ 0 0.64 0.04 0.23 5. 75 5.56 18 .fi7 5.54 11.39 0.53 3.38 0.50 58.23 
50-5 L _____________________ - - - - - 0.04 0 0.68 8.48 25.27 19. 71 17 .01 8.03 8.05 3.54 4.19 0 95.00 
51-5") ---- ___ -- ___ - - - - - - - - -- - - - - - 0 Tr. 0 9.10 11.34 18.96 22.32 12.55 11. 91 2.94 1. 71 1. 77 92.HO 
5 .,_53 ___________________________ 0.28 0 1.45 0.03 5.50 IG.80 



PCWA-025

APPEND IX D 167 

RECORD OF MONTHLY PRECIPITATION AT ROSEVILLE HIGH SCHOOL, ROSEVILLE, CALIFORNIA 

County: Placer Latitu de: 38° 45' 
Date established : 1926 Longitude: 121' 17 ' 
Type of gage: Nan-recording Record obtai ned fro m: Mr. A. E. Babb 
Elevation : 160 feet, u. S. G. S. datum 

(In inches) 

Season July Aug. Sept. Oct. I Nov. Dec. Jan. Feb. M,rel, ~ M,y ~ 1 Total 

2.23 1-:.:-

- - ------- - - -

1926-97 --- ___ . _. ___ . _ - - - - - • - - - - - - - 1.25 3 .55 4 . 94 1.36 l. 78 0 .25 0.56 - ---
27-28 ___ --- --- -- ---- -- ----. ---- _ 0 0 0 1.39 2 .57 2 .60 1.27 1.99 3.20 0.10 0 0 13 .12 
9g_99 ____ -- ---- ---- -- ------ ---- _ 0 0 0 0.60 3.00 3.34 3.55 1.05 2 .65 3.05 0 0 17 .24 

1929-30 __ __ - . - _ - ______ . ___________ 0 0 0 0 0 4.16 5.06 1.48 3.33 1.38 0.15 0 15.56 
30-3 L __ _ - _______ - _ - ___ - - - - - _ - _ - 0 0 0.18 0.4(\ 1.58 0.08 3.20 2. 71 1. 70 0.26 0.8.3 1.30 12 .32 
31-32 ___ ________________________ 0 0 0 0.91 1. 70 5.94 1.36 2.88 

I 
0.53 1.50 0.35 0 15.17 

32-33 ___ ________________ -- _ -- ___ 0 0 0 0 0.65 1.61 4.00 1.39 2.69 0.19 1.27 0 11.80 
33-34 ___ ___ -- __________ -- __ -- _ -- 0 0 0.05 1.24 0 6. 70 1.94 3.30 0.15 0.15 0.47 0.26 14.26 

1934-35 ___ ______ -- ________ -- ______ 0 0 0.10 1.03 2.82 2 .43 5.46 2 .95 2.16 5.52 0 0 22.47 
35-36 ___ ______ -- _ - _ - _ - _ - _ - ______ 0 0 0 1. 70 1.10 1.81 4.12 9.06 1.17 1.58 0.48 0.15 21.17 
36-37. __ ____ ____________________ 0 0 0 0.45 0 2 .61 3.28 5.83 5.61 1.28 0 0.30 19.36 
37-38 ___ _ -- - - -- -- ---- -- ---- ----- 0 0 0 0.66 3 .32 2 .26 2.84 7 .25 4.12 1.30 0.93 0.05 22. 73 
38-39 ___ _ ---- _ ----- --- - --- --- --- 0 0 0.16 1.56 0. 72 1. 0.3 l.93 1.15 2.57 0.05 1.59 0 10. 78 

1939-40 ___ __ -- _ - ___ - ____ _ - -- _ - __ __ 0 0 0.40 0.91 0.04 0.97 7 .64 7 .15 3.81 0.70 0.16 0 21. 78 
40-4 L- __ - _ - - - _ - _ - _ - - - - - - - - - - - - - 0 0 0 0.84 1.55 5.81 4.55 6.17 1.94 3.04 0.98 0 24.88 
41-42 ___ _ ---- _ --- ---------- -- -- _ 0 0 0 1.15 0.84 5.99 3 .65 3.51 2 .27 4.27 

I 

1.40 0 23.08 
42-43 ________ --- ________ -- ______ 0 0 0.11 0.14 2 .63 2.26 4.64 2 .00 4.19 2.43 0.31 0 18. 71 
43-44 ___ -- ___________ -- _ -- ______ 0 0 0 0.20 0.9 1 2.36 2 .39 6.25 1.18 1.25 0.67 0.08 15.29 

1944-45 ___ __ -- _ -- __ -- -- __ • -- ___ -- _ 0 0 0 1.37 3.59 1.55 1.38 6.28 2.93 0.36 0.74 0.12 18.32 
45-46 ____ ____________________ - __ 0 0 0 1. 76 2 .81 6.07 0.66 1.28 2 .36 0 0.85 0 1.3. 79 
46-47 --- ________________ -- ______ 0 0 0.25 0.54 2 .29 1.91 0.58 2 .01 3.25 0.60 0.11 0.55 12 .09 
47-48 ____ ____ -- _________ --- _ -- __ 0 0 0 2.41 1.26 0.89 1.24 1. 44 3.39 3 .15 

195 1 
0 15. 73 

48-49 ___ ___ -- -- -- _ --- ---- --- --- _ 0 0 0 

I 
0.36 1.03 

I 

4.15 1.05 2.29 6.15 0 0.44 0 15.47 

1949-50 ____ ________ -- ____ -- _______ 0 0 0.06 0 1.11 l.69 4.17 2.83 2 .67 1.21 0.53 0.14 14.41 
50-5 L ___ ________________ - ______ 0 0 0.19 2 .25 

I 

5.00 5.00 2.98 1.86 

I 

0.81 0. 71 1.16 0 19.96 
51-52 ____ ____ -- -- __ _____ -- ______ 0 0 0 1.64 2.47 I 4.48 8.36 2.02 4.43 1.25 

I 
0.16 0.53 25.34 

5·)_53 _____ _______ ______ ____ -- - - _ 0 0 0.28 0 l. 77 5.38 3.64 0.25 1.38 2.45 1.47 0.61 17 .23 

RECORD OF MONTHLY PRECIPITATION AT LINCOLN, CALIFORNIA 

County: Placer 
Date established : 1946 
Type of gage: Nan-recording 

(In inches) 

Elevation: 160 feet, U. S. G. S. datum 
Location: N. %, Sec. 19, T. 11 N., R. 7 E., M. D. B. & M. 
Observer: Mr . Valjean Austin 

______ ~_e_a_w_n _____ ~_J_u_l_y _ ~- ~~~~~~~~~ -

1946-47.__________________________ 0 0 0 . 32 0 . 73 2 . 83 2 . 34 0. 71 2. 44 3 . 73 0.67 0 . 31 0.60 14 . 68 
47-48 ____ _______________________ o o o 3.03 1. 77 1.08 1 1.21 1,9:; 4.47 4.37 2.48 o.o7 20.49 

48-49--- -- --- -- --- -------------- 0 0 0 0.35 1.25 5.08 1 1.Gi 2 . .30 7.82 0 0.48 0 19.15 

1949-50 ____ __ ________ _____________ 0 0.07 0.07 0 1.39 2.12 5.26 4.77 3.81 l.2fl 0. 78 0.08 19.61 
50-51--------- ----- ------------- 0 0 0.48 2.55 7 .37 6.54 4.06

1 

2 .18 1.00 1.0fi 1.65 0 26.89 

52-53 __ __ ------ --- --------- ----- 0 .05 0.48 0 2, 45 7 .38 a.16 0 .3.3 2. 14 3 .69 0 .59 0.80 23 .09 
5 1-59 I o 0

0 
I 0.11

1 
2.1.5 2.67 5.97 ~-81 2.25 6. 09 I 1.24 0.23 I 0. 72 31.24 

RECORD OF MONTHLY PRECIPITATION AT LOOMIS, CALIFORNIA 

County: Placer 
Date established : January, 1948 
Type of gage: Nan-recording 

Season 

l947-48 _______ -- ___ -- ___ -- _____ . __ 11 

l9:::: ________ -- _ -- _ -- __________ _ 

~t~~---------------------------I 
52-53 ______ -- __________ -- - - - - - - -
53.54 _____ -- ____________ -- __ -- - -

0 

0 
0 
0 
0 
0 

0 0 

0 . 03 0 . 02 
0 0 
0 0 
0 0.08 

Tr. 

(In inches) 

0 . 39 1.54 4 . 10 

0.06 I 1.12 2.12 
2 . 56 i .06 5. 78 
1.9-1 I 2 .55 6.20 

0 2 .60 7 .80 

Elevation: 380 feet, U. S. G. S. datum 
Location: NW earner, Sec. 4, T. 11 N., R. 9 E., M. D. B. & M. 
Record obtained from: Pacific Fruit Exchange- Loomis 

2 . 70 2 .35 3 . 84 3 . 84 2.10 0 
0.60 0.96 2.47 0 0 0 10.06 

5.62 3.57 3.31 1.24 0. 74 0 17 .83 
4.21 2 .66 1.40 0.80 1.63 0 26.10 

11.92 2.47 5.40 1.24 0.07 0 31. 79 
5.62 o.o3 I 2.58 3.fi9 1.07 0.73 24.20 
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PLACER COUNTY INVES 'l' IGA 'l' IO.N 

RECORD OF MONTHLY PRECIPITATION AT MOUNT PLEASANT, CALIFORNIA 

County : Placer 
Date esto blished : 1944 
Type of gage: Non-recording 

Season 

19-14-45 . ____ . _ _ ________ . ___ . __ 
45-46 ______________________ _ 

46-47 --- ____ --- -- - - -- __ 
4 7-48 _______________________ - - _ -
48-49 _________________________ _ _ 

1949-50 ____ -- -- -- ----- _____ -- ___ --
50-5 L _________________________ _ 

51-59 ___ - - - - -- -- --- ---- -- -- -- - - -
52-53. -- _____ -- __ -- -- __ -- _ --- __ _ 
53-54 __________________________ _ 

* Season to date. 

(In inches) 

Elevation: 500 feet, U. S. G. S. datum 
Location: NE 1/., , Sec. 23, T. 13 N., R. 7 E., M. D. B. & M. 
Observer: Mr. T. V. Doub 

July I Aug. Sept. Oct. Nov. Dec. Jan. Feb. I !\larch April l\Iay I June I Total --=---=~--=---=---=-~~- 6.75 
1~~1~ 1-~ 26.50 

0 0 0 3.00 3.85 8. 05 1.30 2.70 4.10 0.15 1.35 j O I 24.50 
0.06 o o.65 1.39 3. 10 2.50 o.9o 2.90 5.10 o.9o 0.15 1.10 I 19.95 

0 0 0 3 . 26 1. 99 l. 20 1. 65 2 . 90 4. 95 5 . 35 2. 25 0 I 23 . 55 
0 0 0 0.20 1.90 5.25 1.80 2.85 8.75 0 0.80 0 21. 55 

0 0 0 0 1.90 2.30 6.25 3.95 3.90 1. 72 I 0.88 0 20. 90 
0 0 0.25 2.50 8.75 7 .60 5.90 2.60 l. 95 1.30 I 2.00 0 32 . 85 
0 0 0.05 3.1.5 4.30 6.85 12.15 3. 00 6. 10 1. 05 0 .40 0.90 37 .95 
0 0 0.25 0 2.60 7 .90 6.35 0 3.40 I 3.85 I 1.65 1.00 27. 00 
0 Tr. 

RECORD OF MONTHLY PRECIPITATION AT PENRYN, CALIFORNIA 

County: Piecer 
Date established : November, 1948 
Type of goge: Non-recording 

(In inches) 

Elevation: 600 feet, U. S. G . S. datum 
Location: NW 1/., , Sec. 25, T. 11 N., R. 7 E., M. D. B. & M. 
Observer: Mr. George Perry 

-- ------~= ==--------,~--===-----== ~---~= =----~--~~------==----~~ 

Feb. I i\Iarch April Season I July Aug. Sept. Oct. Nov. Dec. Jan. l\Iay June Total 

1948-49 _ ___ __ ____ ______________ __ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ l. 9 5. 9 2. 9 3 . 1 I 8 . 1 o o. 2 o 22. l 

1949-50 ____ __ -- -- - _______ -- -- -- -- _ 
50-51. _____ __ - - -- - - __ -- -- ___ - - __ 
51-52 ____ -- __ - - ____ -- -- -- --- ----
52-53 ____ -- __ -- -- ___ --- --- - --- --

0 
0 
0 
0 

0 
0 
0 
0 

0 
l. l 

0 
0.2 

0 
2.8 
1.6 

0 

2 .1 
7 .6 
4.0 
2.6 

l. 7 
7 .. 5 
8.7 
7 .5 

6.6 
5.3 

11.9 
6. 0 

3.9 I 
3.2 
2.5 
0.4 I 

4.1 
1.0 
6.8 
3.2 

2.2 
1.1 
1.3 
5.0 

0.6 
0 
0 

1.2 

0 
0 

0.5 
0.8 

21. 2 
29 .6 
37 .3 
26.9 

RECORD OF MONTHLY PRECIPITATION AT WERNER RANCH, CALIFORNIA 

County : Placer 
Dote established : February, 1934 
Type of gage: Nan-recording 

(In inches) 

Elevation: 1,200 feet, U. S. G. S. dotum 
Location: NW V.. , Sec. 21, T. 12 N., R. 8 E., M. D. B. & M. 
Observer: Mr. Charles Werner 

Season 

1933-34 ____ ________ ____________ _ 

: foly A"g. i - Se,l. I 0,1. Nov. Dee. ' J.o. Feb. I Sfaeeh I April ~ _:"'_I To"\ 

I 5.30 0 .51 0 . 99 0.42 I.On 

1934-35 ____ ______________________ _ 
3.5-36 ___ -- __ --- __ __ _ -- -- __ -- __ _ 
36-37 _____ -- _ -- -- -- ____________ _ 
37-38 __ _ -- __ --- -- -- _ -- -- _ -- ____ _ 
38-39 . _________________________ _ 

1939-40 _____ -- _ -- -- -- __ --- _______ _ 
40-41_ __ -- ----- -- _____ -- _ -- ____ _ 
41-42 __ ___ -- ----- -- -- _ -- --- __ -- _ 
4'.043 _____ -- _ -- -- --- -- -- _ -- __ -- _ 
43-4-1. __ -- ___ -- -- -- -- _ -- _ --- _ -- _ 

1944-45 __________________________ _ 
45-46 __________________________ _ 

46-47 ______ -- --- _ -- -- ______ -- -- _ 
4 7-48 __________________________ _ 

48-49 _____ -- _ --- _ --- _ -- -- __ -- -- _ 

1949--50 ________ -- _ -- ___ ------ -- -- _ 
50-51. _______ -- -- _ -- _ -- -- -- -- -- _ 

H=!t === === ==== = =========== = == =: 
I 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

Tr. 
0 

0.06 
0 
0 

0 
0 
0 

0.03 
0 

Tr. 0 . 20 
0 0 
0 0.01 
0 0 
0 0. 26 

0 0.69 
0 0.28 

0.01 0.18 
0 0.0.5 
0 0 

0 0 
0 0.01 

0 :,1 
0.93 

0 
0 

0.06 
0 0. 26 

Tr. 0. 12 
0 1.00 

Tr. 

2. -11 4. 19 3.27 
2. 83 1.66 2 .96 
0.68 0 5.01 
1.59 5. 80 5.15 
2 .94 1.00 2 . 27 

0.96 O.H 2. 14 
l. 70 2. 78 11. 46 
1.34 2 . 72 10.39 
0.91 6.57 5. 4.5 
0.27 1.38 2. 94 

I 

2 .91 I 6. 15 I 3.16 
3.30 4.74 9.98 
3 .28 4.56 l. 71 
5 .44 2.28 1.00 
0. 28 2.37 6 . 72 

0.05 1.87 2. 05 
3.64 11.74 8.26 
3.24 5.29 9. lli 

0 2. 92 8.59 

6.29 2.65 3.89 8.46 o.39 I 0 31. 75 
9.52 14.30 2. 42 2.05 0.87 0.74 37 .35 
5. 71 9.47 9.97 2.62 0.28 I 1.25 35. 00 
5.87 11.80 7 .69 2.68 0.40 0.13 41. ll 
4.20 2. 76 5.77 0.15 3 .40 0.01 22. 76 

14.65 10.32 7 . 9 1 1.15 0.36 0.01 38.61 
6. 79 10.13 3.10 5. 16 1.81 0.18 43.39 
6.87 G.34 3.4G 8.24 2.93 0 42 . 48 
8.72 , "I 8.13 2. 86 0.92 0 37 .04 
4.32 9.61 2 .19 2 .16 1.12 0.11 24.10 

3.14 6.77 4.68 1.34 1.05 0.81 30. 01 
1. 71 2.5G -1. 76 0.09 1.18 0 27 .06 
1.19 3.17 5. 19 0.83 0.30 0.68 21. 00 
2.57 2. 78 5.04 5 .80 3.97 0.01 28.99 
2. 1.5 3.43 8.95 0 0.62 0 24.52 

8.20 4.43 

159 1 
l. 97 1.09 0.23 24.62 

7 .51 3.39 3.01 1.53 2. 64 0 41.92 
12.63 3.88 6.53 1.03 0.29 0.61 42.78 
7 .46 0.43 2 . 72 4.86 0.81 1.08 29. 79 
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.APPENDIX E 171 

DIVERSION TO GOLD HILL FROM SOUTH CANAL AT W ISE POWER HOUSE 

Locotio n: N E 1~ SE \~ , Sec. 17, T. 12 N., R. 8 E., M. D. B. & M. Source of record: Nevado lrrigotion District 

l\Ionthly diversion, in acre-feet 

Runoff season 

Oct . Nov. D ec. Jan. 

I 

Feb. i\Iar . Apr. I l\lay ,June ,July Ang; . Sept. T otal 
------ ------

1938-39 ___ - - - - - - - - - - - 3,443 3,644 3, 109 2,337 

1939-40 ____ 369 116 I 113 0 0 0 0 2,878 3,132 3,585 3,471 2,876 16,540 
40-41_ ___ ----------- 1,023 ol 0 0 0 0 0 l,15!i 2,957 3,426 3,483 3,032 15,076 
41-42 ___ - - - - - - - - - - - - - -- - - -- 1,,130 0 0 0 0 0 0 203 2,777 3,499 3,587 3,4,56 14,952 
42-43 _________ - - -- -- - - - - -- -- -- - 1,792 11

b I 
0 0 0 0 0 2,782 3,398 3,599 3,582 3,271 18,515 

43-44 ____ --------------- 618 0 0 0 0 621 2,277 2,970 3,547 3,003 1,466 14,502 

1944-45 ___ ___ --- ---- -- - - - - - 9!)3 3 I 0 0 0 0 651 3,326 3,02.:; 3,516 3,020 3,327 17,861 
45-46 ________ - - - - - - - - 1,,574 ,55 0 0 0 0 951 3,141 3,15,5 3,465 3,445 3,077 18,863 
46-47 ___ - - - - - - - - - - - - - - - - - - - - - 1,481 389 120 I 0 0 0 304 2,872 1,900 3,463 2,949 2,542 16,020 
47-48 ___ - - - - - - - - - - - - - - - - - - 1,007 0 

gl 
0 

:1 
0 0 I 1,572 2,701 3,090 3,065 2,771 14,206 

48-49 __________ 
-------------- 813 31 0 0 991 3,161 3,334 3,457 3,510 3,216 18,513 

1949-50 ____ - _____________________ 1,401 229 0 1 0 0 0 2,015 4,960 
5,385 1 

5,384 4,158 23,532 
50-51_ ______________ 1,842 .5,5 

gl 0 gl 0 0 0 4,983 5,154 5,093 3,854 20,983 
51-52 ___________ __ 1,943 0 0 0 273 3,626 4,434 5,388 5,410 4,352 25.426 

DIVERSION TO GOLD HILL FROM SOUTH CANAL AT TUNNEL 11 

Locotion: NW % NE %, Sec. 19, T. 12 N., R. 8 E., M. D. B. & M. Source of record: Nevada Irrigation Distri ct 

l\lonthly di vers ion, in acre-feet 

n nnoff season -----

_I~ 
I 

Oct. Dec. Jan. Feb. I Mar. Apr. l\Iay .June I .July 1\11 g;. Sept. Total 

--------1- ------
1939-40 ___ 

I 1,206 !)85 233 

1940-4 L ______________ 0 0 0 0 0 0 0 149 713 1,205 l,l!l!J ;j l4 3, 780 
41-42 ____ ___________ 0 0 0 0 0 0 0 0 1,054 1,454 1,503 424 4,525 
42-43 ______________ 0 0 0 0 0 0 0 1,137 8ll3 2,492 1,918 703 7,143 
43-44 ____ ______________________ 0 0 0 0 0 0 0 1,609 2,011 3,002 I 3,547 1,856 12,025 

1944-45 ________________ ----- 0 0 0 0 0 I 0 0 1,426 2,204 3 ,658 2,967 1,913 12,168 
4.5-46 ____ -- __________ ----- 0 0 0 0 0 

I 

0 34 l,3fi7 1,891 2,805 2,772 1,128 9,997 
46-47 ________ --- ---- - - - --- - - 0 0 0 0 0 0 H 3,022 3,353 3.403 

I 

;3.457 1,791 15,077 
47-48 _____ -- -- ----- -- -- - --- -- - 0 0 0 0 0 0 0 6Gl 1,810 3,912 3,4fl8 1,719 ll,570 
48-49 ______ ---- ---- -- __ 0 0 0 0 0 0 323 1,870 3,374 3,447 2,9\ll) !86 12,499 

1949-50 0 0 0 0 0 I 0 733 3,434 1,538 2,941 I 2,Hl9 816 11,661 -- - - - - - - - - - - - - - - - i 50-51 ________ - - - - - - - _ 0 0 0 0 0 0 0 0 1,900 2,360 2,336 177 6,773 
.:; 1-52 ____ - _ - _ - - - - - - - - - - - - - - - - - - 0 0 0 0 0 I 0 ... 55 641 1,,524 962 1,283 300 4,765 

I I 

FLOW OF AUBURN RAVINE CANAL NEAR HEAD 

Location : NE ~4 NE V.., Sec . 14, T. 12 N., R. 7 E., M. D. B. & M. Sou rce of record: Nevada lr rigot io n Dis trict 

l\lonthly flow, in acre-feet 

n ll noff season 

I 
I I I 

Oct. Nov. Dec. ,Jan . Feb. l\Iar, Apr. I l\lay June July Aug. Sept. I Total 

rn39-4o ________ __________________ 839 5 10 511 614 ~ 11 8116 235 I 1.1115 1,577 1.,50 1.160 1,437 12,405 
40-41- __________________ ------- 1,023 490 458 397 297 602 732 1,004 1,616 1,957 1,881 1,681 12,138 
41-42 ___________________________ 1,127 408 379 : 162 0 571 129 289 1,147 2,192 2,126 1 1,666 10,196 
42-43 ______________________ 931 412 o I o o o o 1,008 1,224 1,273 1,277 I.296 7,421 
43-44_ _________________ _ _ _ _ 553 0 0 I O O O O l,Wl 1,524 1,966 2,0lll 2,010 I 9,438 

1944-45_________________ 1,284 O O O 206 246 478 1,501 1,71 5 2,188 1,704 2,079 11,401 
4.5-46 ___________________________ 1,288 418 396 I 305 21s 309 774 1,539 1,837 2,355 2.437 2,268 14,201 
46-47 ___________________________ 1,209 470 7fl6 i 400 360 396 566 1,813 2,176 2,370 2,379 2 ,383 15,288 
47-48___________________________ 1,187 345 340 347 325 350 389 1,202 2,005 2,720 2,586 2,450 14,246 
48-49 ______ ____________________ 1,610 0 267 150 O* O* 1,102 1,934 2,3f\6 2,758 2,480 2,350 15,017 

lll49-50 ___ - - - - - - - - - - - - - - - - - - - - - - - - 2, 140 733 453 I 0 0 0 862 2,057 2,565 2,930 2,830 2,4 l!l 16,98!l 
50-51__ -- --- -- __ - - --------- --- - - 1,981 0 0 

I 
207 0 4fl2 737 1,803 2,730 2,871 2,904 2,441 16,136 

51-52 _____ ------- --- --- -- -- _ --- _ 1,683 0 376 I 445 0 0 1,019 2,265 2,776 I 2,941 3,032 2,682 17,2 19 
I 

• Construction dming this prriod. 
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17~ l'TJ.\CEH COUN'l'Y I~YES'rIG.\'1'10~ 

FLOW OF GOLD HILL CANAL BELOW COMBIE DAM 

Location: SE 1f.t NE 1/.t, Sec. 3, T. 13 N., R. 8 E., M. D. B. & M. Source of record: Nevada Irrigation District 

i\Ionthly flow, in acre-feet 

Runoff seaRon 

Oct . Nov. D ec. Jan . Feb . I i\Iar. Apr. :\lay June I July Aug. Sept. Total ,--------, ------------- --

1930-31_ __ --- ____ ___ 1,334 988 80.5 744 489 639 78.5 633 387 486 393 34.5 8,028 
31-32 ____ -- ___ --- 276 273 24fi I 252 218 2.58 594 1,2.58 1,532 1,694 l,/i90 1,51.5 !l,706 
32-33 __ ___ -- _ - - -- - - - - - - - - - 1,365 678 326 222 206 203 470 707 1,580 1,480 l,3fi8 1,308 9,!l)3 
33-34 ________________________ 1,283 534 501 I 475 426 490 1,152 1,429 l,3fi2 1,453 1,447 1,314 11,866 

I I 

1934-35_ - - - - - - - - - - - - - - - - -------- 898 495 I 572 547 514 573 5.57 9.52 1,434 1, .539 l,,j82 1,486 11,149 
35-3fi ____ -- --- 1,200 747 

I 
743 1,140 892 80\J 720 1,299 1,418 1,480 1.624 1,571 13,643 

36-37 -- - ________________ -- -- 1, 191 1,084 1,086 920 700 72.5 766 1,.535 1,390 1,209 1,322 1,278 13,206 
37-38 - - - - -- - - - - - - - - - 1,41.5 1,070 964 1,105 1!52 1,016 1,01.5 1,.573 1,708 1.7.59 1.720 1,526 1.5,823 
38-39 __________________ 

------ 1,176 
I 

737 659 47.5 344 578 1,156 I 1,550 1,525 1,617 1,8.53 1,834 13,504 

1939-40 ____ -- -- ----- _ - - -- -- - _ - --- 1,212 868 598 251 145 373 636 1,716 1,659 1,733 1,775 1,809 12,775 
40-4 l_ _________________ ------ 1,176 : 737 659 170 233 242 I 446 1,534 1,649 1,985 2,008 1,976 12,81.'i 
41-42 _________________ 

---------1 1,479 745 278 o , 0 314 303 1,001 1,905 2,045 2,097 2,133 12,300 
·i2-43 ________________ --- --- - 2,112 1,295 0 () 0 () 473 1,9.54 1,869 2,112 942 505 11,262 
43-H - - - - - - - - - - - - 405 0 0 0 0 238 1,785 1,845 1,863 1,932 2,038 1,842 11,948 

19'14-45 _ -- __ ------ --- 1,420 380 0 0 0 0 813 2,841 2,840 2,642 3,155 2,966 17,057 
45-46 _______ - - - - - - - - - - - - - - - - - - 2,766 1,128 1,041 745 fl6!l 1,303 l,fJ65 2,9fl3 2,723 2,522 2,814 2,769 23,738 
46-47 _ -- - - ___ - - - - - - - - - - - - - - - - - 2,90.5 1,990 2,209 1,104 2,134 3,247 2,660 3,024 2,559 2,413 2,478 2,593 29.316 
47-48 ____ - - -- _ --- ______ -- ------ I 2,979 O* O* O* O* O* O* 3,694 3,868 4,288 3,655 2,725 21,20!l 
48-49 _____________ - - 1,799 0 0 0 0 0 1.785 5,2 15 4,481 4,408 4,289 3,768 25,745 

1949-50 _____________ 3,442 l, lfiO 0 0 0 0 3,004 4,80!l 5, .550 4,765 4,548 3,450 30,728 
50-5 l_ ______ - - - - - - --- - -- ---- 2,803 267 0 0 0 0 3,595 5,005 2,1!63 3,049 1 3,489 I 2,792 23,965 
51-52 _____ --- - - - - - - - - - - - - - - 2,156 0 0 0 0 0 0 2,1!05 5,408 I 4,944 2,943 I 2,740 21,096 

-- --
* Construction during this perlo,1. 
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APPENDIX F 

RECORDS OF DEPTHS TO GROUND WATER AT MEASUREMENT 

WELLS IN AND ADJACENT TO PLACER COUNTY 

The wells are numbered in accordanee with a system adopted by the Unite(l 
States Geological Survey. 'l'he numbering system indicates the well loeations ac­
corcling to the reetangular land surveys. An explanation of the numbering system 
is giYen on pag·e ;3:3 of this bulletin. 

Reference point elevations given to the nearest foot have been estimated from 
United Stat~s Geological Survey topographic maps. Reference point elevations 
giYen to the nearest 0.1 foot have been established by field suneys. 

( 173) 
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.APPEKDIX F' 175 

DEPTHS TO GROUND WATER AT MEASUREMENT WELLS IN AND ADJACENT TO PLACER COUNTY 

Measurements Made by Division of Water Resources 

(Depths to water in feet measured from reference point) 

10N /4E-12A1-Reference point-hole in side of pump, elevation 
4:3.1 feet. 0.10 mile west of Pleasant Grove Road, 0.70 milr 
south of R eigo Road. 12/ 23 / -!i, 22.0; 3 / 3 / 48, 20.6; 12/7 / 48, 
28.1; 4 / G/49, 23.2; 11/ 23 / 49, 36.1 ; 12/ 1 / 49, 27.2 ; 3 / 15/ 50, 
2!l.G; 3 / 30/ 50, 28.7. 

10N / 5E-2L 1-Reference point- top of casi ng, elevatiou 98.4 
feet. 2.G3 miles east of H1·ewer Road, 0.18 mile soutl1 of Base 
Line Road. 3 / 25 14fl, 48.8; fi / 12/ 4!1, 48.9; 6 / 27 / 49, 49.3; 
7 12!1 / 4U, 49.8; 8 / 26 / 4fl, 50.1; 10/ o /4!l, G0.5; 11/ 23 / 49, G2.0; 
2 /lG/50, 50.4; 3 / 15/ 50, 50.5; 4 / 4 1GO, 50.G; 11 / 14/ 50, G2.8; 
3 / 21 / Gl, 52.0; 11 / Hl / fil, fi5.2; 4 / 2 / 52, G4.0; 11/7 / G2, G7.7. 

10N / 5E-3N1-Rrference point- top of casi ng , ele,·ation 73 feet. 
0.50 mile south of Base Linr Road, 1.23 miles east of Brewer 
Road. 5/8/ ;'iO, 37.7; 5 / fl / 51, 38.9; 4 / 2 / G2, 39.6. 

10N / 5E-5F1- R eferenee point- top of concrete floor in pit, ele­
Yation fi;"i fret. 0.4fi mile west of Brewer R oad, south of Base 
Line Road. 11/ 23/ 48, 10.1; 3 / 28/ 49, 9.G; 11/ 23 / 49, 1:u: 
4 / 4150, 12.7 ; 11 / 14/ 50, lG.7; 3 / 22 / Gl , 14.1; 11 / 30/ Gl, 17.0. 

10N / 5 E-5N 1- H efei·enee point- top of concrete base, elevation 
G2 feet. 0$0 mil e west of P.rewer H oad, 0.53 mile south of Basr 
Linr Hoad. 11 / 23 / 4S, 17.7; 3 / 28 / 4!), 17.2; 11 ; 2:3 ; 4!), 21.2; 
4 / 4 / :-iO. W.O; 11 /13 / 50, 211.l ; ;~ /22 /i"il , 24.3 

10N / 5E-6J1 - H eferenee point-top of wooden shoring for pit. 
12.5 feet ahon casing, elevat ion 413 feet. 0.12 mile south of 
Reigo Road , 0.82 mile rast of Pleasant Grove Road. 12 / 24 / 47, 
27.1 ; 3/3/48, 27.0; 12/ 7 / 48, 33.fl; 4 / 6 /49, 29.6; 12/1 / 49, :i3.6; 
3/30/50, 34.9; 11 / 9 / GO, 40.3; 9 / G/ Gl, 38.2; 12 /5 / Gl, 3:u; 
4/8 !G2, 42.4. 

10N / 5E-6J2- R eferenee point- top of casing, elevation 4:-i feet. 
0.81 mile east of Pleasant Grove H oad, 0.25 mile south of Bas<' 
Line Road. 11 23 / 48, 211.0 ; 3 / 28/ 49, 24.5; 11 / 23 / 49, 32.7 ; 
4/4/50, 2!1.1. 

10N / 5E-6J3- H eferenee point- top of bolt plug in ,wll pipr, elr­
rntion ;-,2 feet. 0.7G mile east of Pleasant Grove Road, O.Ofi 
mil<> south of Dase Line H oad. 11/23/ 48, 16.7; 4/ 4 / GO, lU.4. 

10N / 5E-6K1- H eference point- top of 8" x 8" across top of pit, 
elevation 51.9 f eet. O.G3 mile rast of Pleasant Grove Road, 0.03 
mil<' ,;outh of Base Line H oad. 11 / 23 / 48. :32.5; 3 ; 28 / 4!), 2!1.0; 
11 / 23 / 4!1. 3!1.4; 2 / 14/r,o. 311.S; 4 / fi / 50, ::faO; 11 / 14 / iiO, 40.:\; 
3/22/ Gl, 38. 7 ; 11/ HI/ Gl, 3U.1; 4 / 2/ 52, 36.:3: ll/ fi / :i2, 40.!I. 

10N /5E -6M1 -Heference point- top of casing, elrrntion 40 feet. 
0.03 mile east of Pleasant Grove Road, 0.10 milr south of Base 
Line Road. 11 / 23 / 48, :W.9; 4 / 4 / GO, 31.4. 

10N/5E-8L 1-Reference point- top of casing, elrrntion 5G feet. 
1.39 miles east of Pleasant Grove Road, 1.22 miles south of 
Base Line Road. 11/ 23 /4S, 24.0; 3 / 28 / 49, 21.6; 11 / 23 / 49, 
32.7; 4 / 4 / GO, 24.0; 11; rn ; r.o, 26.1; 3 / 22 / 51, 2;-;.2. 

10N/5E-8N1-Refere11ce point - l10Ir in pump base, i>levation Gl 
fePt. 1.01 miles ea,-;t of Plea,mnt Grove Road, 1.33 miles south 
of Base line Road. 11 / 23 / 48, 26.8; :~ ; 28 / 49, 2ti.l; 11 ; 2:{ ; 4!1. 
31.1; 11 / 1[i / i:i0, 31.8; 3 122 / fil, 30.0; 11 ; 28 / 51, ::14./"i. 

10N i5E-9L 1- Referenee point- top of concrete base, elevation 
67 fret. 2.2G miles east of P leasant Grove Road, 1.1;3 miles south 
of Base Line R oad. 11 / 24 t4S, 27.G; 3 / 28 / 49, 27.5; 11; 2:1 ; 49, 
2!l.G; 4 iG/ 50, 29.4; 11 / H'i /50, 31.5; 3 / 21/ 51, 29.8; 11 /2:~ ; 51, 
33.4; 4 / 2 02, 32.S; 11 / 7/ !J2, 37.6. 

10N / 5E-10J1- H efe1·ence point- hole in pump hase, elevation 87 
feet. 0.12 mile southwest of angle point in road at E. t co rner 
of SPc. 10, T . 10 X., R. 5 E. 11/ 24 / 48, 42.0; 2 / 24 / 4tl, 42.0; 
3 12G 14fl. 41.5 ; 11 12:3 / 49, 43.5; 4 / 4 / GO, 42.6; 11/ lfi / :iO, 4G.4; 
3 123 ; ;:il, 44.6; 11/1!) / i"il, 48.2; 4 / 2 / 52, 46.2. 

10N 15E-11E1- H efrrence point- top of casing, elevation SD feet . 
0.20 mile northeast of angle in road at "'· t corner of Se,·. 11, 
'I'. 10 X. , R. 5 E. fl ; 2G/ GO, fi3.lj; 11/ 1!1 / ?il, 31.4; 4 12 / :i2, 4!1.7. 

10N 15E-11F1- H efe rrncP point-top of steel rim. Plevation 98 
feet. 0.35 mile northwest of junction of roads at K t comer of 
See. 11, 'I'. 10 N., R . G E. 11 / 24 / 48, 46.3; 3 / 25 / 49, 46.4; 
11/ 23/4!1, 47.6; 4/ 4/fiO, 47.5; 11/ 10/ fiO, fi0.3; :1/22/ fil, 4fl.3; 
11 / Hl / fi l , i'i2.2; 4 / 2 / [12, GO.G. 

10N / 5E-11G1- HPfrrrnee point-:}" hole above vump base, ele­
vation 98.(i feet. 0.40 milr northwPst of junetio11 of roads at E. 
± eorner of S<'c. 11, 'l'. 10 N., R . GK 6 / 1 / 49, 50.3; 7 / 1 / 49, 50.6; 
7 i2!l / 49, 50.fi; 8 / 31 /49, 50.6; lO; G/ 4!1, 50.8; 11 / 23 / 49, Gl.5; 
2 / lG / GO, G0.7; 3 / 15/ GO, fil.7; 4 / 4 / 50, 47.:"\; fi / 8 / 50, 51.0; 
6 / 7 / 50, G3.9; 7 /7 / GO, G3.0; 8 / 7 / GO, fi4.6; tl / 5 / 50, 55.2; 
10/ 3 / 50, G5.1; 11 / 15 / GO, 54.4; 12/ 15/ 50, G4.2; 1 / 4 / 51, 53.1; 
2; 6 / 51, 54.2; :1 / 8 / 51, 52.4; 3 / 22 / Gl, 5::1.6; 5 / fl / 51, 53.5; 
6 / G/ 51, 5!1.4; 7 / 10/ 51, GO.G; 8 ; 2:3/51, fifl.3. 

10N / 5E-11J1- Hrference point- top of casing, elevation 91 feet. 
0.10 mile southwest of junction of roads nt E. ± corner, Sec. 
11, T. 10 N., R. 5 FJ. 11 / 24 / 48, 51.0; 3 / 25 / 49, 51.0 ;11 /23/49, 
G0.7 ; 4 / 4 / 50, 50.6 ; 11 / 15/50, 54.0; 3 / 22/51, 52.8. 

10N / 5E-12E1- Heference point- top of casing, elevation 85 feet. 
0.96 mile south of junction of roads at northwest corner of Sec. 
1, T. 10 N ., R. 5 E. 12/14/ 48, 50.9; 3 / 25 / 49, Gl.fl; S/ 1/49, 52.5; 
10/ o / 49, 52.5; 11 / 23/ 49, 52.8; 3 / 31 / 50, 5a.o; 11 / 15/ 50, 55.6; 
3 / 23 / 51, 55.0; 11/ 29/ 51, 57.3; 4 / 2 / 52, 55.8; 11 / 10/ 52, 59.7. 

10N / 5E - 12M1- H eferrnce point- top of easing, elevation 93 feet. 
0.45 mile north of j unction of roads at southwest corner, Sec. 
12, T. 10 N., H. 5 E. 12/ 13/48, 38.2; 3 / 25/49, 37.G. 

10N / 5E-12N1- Rrferenee point- hole in side of pump, elevation 
100 feet. 0.20 mile east of junction of roads at southwest corner 
of Sec. 12, T. 10 N., H. 5 E. 12/13 / 48, 118.0; 2 / 24 / 4!l, 67.7; 
3 / 25/ 4fl, 67.5; 11/ 25/ 49, 67.0; 3 / 31 / GO, li7.7; 11 / 15/ GO, 70.1. 

10N ; 6E-3M1 - Heferenee point- top of casing , elevation 136 feet. 
0.05 mile east of and 0.10 mile south of junction of roads at 
northwest corner, Sec. 3, 'l'. 10 N .. H. 6 ID. 2/17 / 4D, 77.3; 
3 / 24/ 49, 7G.9; 11 / 25/ 4!), 79.9; 4 / 4 / 30, 77.7; 11 / 27 / GO, 83.9; 
3 / 20 / 51, 79.9; 5 / 9/51, 81.6; li / G/ 51, 83.0; 11 / 28/ 31, 83.0; 
4 / 10/ 52, 80.7; 11/ 10/ 52, 84.9. 

10N / 6E-3P1-- Hefrrrnce point- top of casing, elevation 148 fret. 
0.26 milr cast of and 0.42 mile south of junction of roads at 
northwrst corner of Sec. 3, 'l'. 10 N., R. G E. 2/28/ 49, 94.3; 
4 / 4 / GO, 8!1,.0; 11/ 28/ 51, 94.1. 

10N / 6E-4P1 - R efere11f'e point- e,lg,· of pump ba,;e, elevation 141 
feet. 0.4:-i mile east of junction of roads at southwest corner of 
Sec. 4, 'l'. 10 N., R. G K 12 / lG / 48, 88.8; 4 / 4 / GO, 88.0; 
l 1 ! lG/ GO, !10.1. 

10N / 6E -5L 1- HPferrnce point hol<' in pump hasr, on southwest 
side of pump, elevation 130 fePt. 0.50 mile west of. 0.18 mile 
south of junction of roads at 1101·theast corner of Sec. G, 'l'. 
10 N .. H. Ii K 12/14/ 48, 77.4 ; :3j24/ 4D, rn.o; 11/ 23/ 49, 80.fi; 
11/15 / 50, 811.G; 3 / 20 / 51, 8G.1; 4 / 2 / /';2, W.7. 

10N / 6E-7K1 l{pfrr<>11ce point- hole in 1rn111p hase on thf' north­
east side, eleya tion 95 feet. 0.133 mile son th of nn<l 0.31 mil e \\"Pst 
of anglP in road at northeast cornrr of ~e(·. 7, 'I'. 10 N., R . (i Ji}. 

12 / 13 / 48, ;{o.fi; 3 124 / 4!1, 31.7; 11/2G/ 4!l. :1G.li; 3 /31 / iiO, 33B; 
11 / 15/ FJO, 3:"i.1; 3 / 22 / 51, 33.G; 11 / 2!1 / fil, :rn.6 ; -t / 2 / 52, 30.G; 
11 / 10/ fi2, 37.0. 

10N /6E -7Q1 - Ifrfere11f'e 11oi11t- <·<igP of 1111111p hase at holr in 
south side, elevation 121 fed . 1.2G mil,·s Past of Dry Cre<'k 
~ehool on I>rv Creek Road. 12/ 13/ 4S, 1,:1_7; 3 /24 / 4!1. (iS.2; 
3 1:n; rio, 70.3; 3 / 22 / 51. 70.1; 11 ; 2nm1, 74.4 : -1 12 ; :i:.!, 7:1.:"i. 

10N / 6E -8A1 - Hefr rPneP point- top of eas ing. ,·IPn1tion 13;-, 
fe,·t. 0.1:.! 111ilr imu th and 0.07 mil<' WPst of junetion of roads 
at nortlwn:-;t (·orner of Sec. 8, 'l' . 10 :N'., H. G K 3 / lG/GO. 
71.0; 3/ 31 / GO. 70.fi. 

10N / 6E-881-- H efrrPnCP point- top of casing. elevation 1:32 fret. 
0.3:i mi!P wrst of junction of roads at northeast corner of Rr1·. 
3, 'I' . 10 x .. H. (i B. 12/14 148, 74.fi; :i ; 24 / -t!1 , 74.0; 11 / 23 / 4!1, 
78.li; ::I /X l / :iO, 74.1. 
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176 PLACER COUNTY INVESTTG,\ TTON 

DEPT HS TO GRO UND WATER AT MEASUREMENT WELLS IN AND ADJACENT TO PLACER CO UNTY-Continued 

Measurements Made by Division of Water Resources 

(Depths to water in feet measured from reference point) 

10N / 6E-8J 1-Rcfcreuce point- edge of concrete cai-ing, elevation 
114 feet. 0.58 mile south of junction of roads at northeast cor­
ner of Sec. 8, T. 10 N., R. 6 E. 12/ H / 48, 17.0; 3 / 24/49, 14.5; 
11 / 25 / 49, 16.8; 3 / 31 / 50, 17.8; 11 / 15/ GO, 16.8; 3 / 20 /51, H.5; 
11/ 28/ 51, 16.1; 4 / 2/ 52, 12.8; 11 / 10 / G2, 17.0. 

10N / 6E-8R1- Heforen<·e point- pipe in base, elevation 143 feet. 
0.13 mile north of, 0.04 mile wei-t of junction of roads at south­
east corner of Sec. 8, T. 10 N., R. 6 E. 12/ 13/ 48, 90.S; 2 / 24 / 49, 
90.3; 3 / 24/ 49, 90.1; 11 / 25 /49, 92.9; 3 / 31 / GO, !)3.5; ll / lfi / 50, 
94.6; 3 / 20/ 51, 92.6; 4 / 2 / G2, 93.8. 

10N / 6E-9 D1- Hefrrence point-hole in base of pump, elevation 
141 feet. 0.25 mile east of junction of roads at northwest cor­
ner of ~Pc. !I, 'l'. 10 N., R. 6 K 12/ Hi/ 48, K4.1; 3/ 24/ 4!), 
84.0; G/ 11 / Hl. S:i.2; fi / 27/ 49, S7.G; 7/ 1/ 4!), ss.n; 7/ 2!)/4!), 
SS.1 ; t-/ 2H/-19. 87.7; 10/ f>/ 49, 87.fi; 11/ 23/ 40. 8fi.7; 2/ H / f>O, 
SG.:-i; 3/ lfi / :iO, s:u;; 4/ 4/:iO; S:'i.2; 5 / 8/ !iO. 8:i.7; 6/ 7/ 50, 
S7.G; 7/ 7/ !iO. !)0.0; K/ 1/ GO, 8!).9; fl / G/ 50, no.o; 10/ 3/ 50, 
89.2; 11/1:-i/50, 88.1 ; 3/ G/ 51, 86.3; 3/20/ 51, 86.3; 5/9/ 51, 
t-6.G; fl / !i/ G1, 90.8; 4/ 2/ 52, 87.S. 

10N / 6E-9R1 - ReferencP point- hole in casing under pump, ele­
vation 132 feet. 1.0 mile east of, 0.06 mile north of junction 
of roads nt southwest corner of f<ec. D, T. 10 N., H. 6 E. 
12/ 13/ 48, 78.fi; 3 / 24 / 49, 77.7; 11 / 25 / 40, 81.4; 4 / 4 / 50, 80.3; 
11 / Hi / 50, 79.6; 3 / 20 / 51. 78.8; 11 / 2!) / 51, 80.5. 

10 N / 6E -10C1- Heferencc point-hole in north sidP of 3" x 12" 
wooden pump support, elerntion 151 feet. 0.68 mile west of 
and 0.5 mile south of jun<'tion of roads at northenst corner 
of Sec. 10, T. 10 N., R. G E. 12/ 15 / 48, 8D.O; 2/17 / 4!l, 89.0; 
3 / 24 / 4!:l, 85.5; 4; 4; 50, 88.5; 11; 27 ; 5o. sn.1. 

1 ON / 6E -1 2A 1-Reference point-top of casing, elevation 17;) 
feet. 0.37 mile east of junction of roads at~- t corner of Sec. 
12, T. 10 N., R. 6 E. 1/ 3 / Gl, 87.1; 3/ 20/ Gl, 84.1; 5/ H/ 51, 84.6; 
6 / 6 / Gl, 84.6. 

10N / 6E -1 2D 1-ReferPnce point- hole in plug in top of casing, 
elevation 140 feet. 0.37 mile west of junction of roads at N. 
-l corner of Sec. 12, T. 10 N., R. 6 E. On Douglas Street, op­
posite ell(] of Donner A venue. 11/ 9 / 29, 38.5; 9 / 18/ 30. 33.6; 
12/ 10/ 31, 33.0; 11 / 26 / 32, 33.3; 12/19/ 33, 34.1; 11 / 15/ 34, 
33.8; 11 / 16 / 36, 32.5; 11 / 1/ 37, 32.1; 1 / 9 / 30, 31.0; 1 / 2/ 41, 
31.0; 11 / 11 / 47, 30.5; 12/ 16/ 48, 32.5; 2 / 24/ 49, 31.7; 11 / 25 / 4!), 
30.5; 4 / 4 / 50, 32.6; 11 / 16/ GO, 2!).9; 3 / 20/51, 25.8; 1 / 6/ G3, 25.4. 

10N / 6E -17A1- Reference point- hole in pump base, elevation 
140 feet. 0.15 mile west of junction of roads at northeast corner 
of ~ec. 17, T. 10 N., R. 6 El. 12/ 13/ 48, 84.3; 3 / 24/ 4!), 80.G; 
11 / 25 / 4fl, 8R.2; 3 / 31 / GO, 86.2; ll / lG / 50, 85.6; 3 / 20/ 51 , 83.0; 
11 / 28 / 51, 86.0; 4 / 2 / 52', 84.4; 11 / 10/ 52, 88.3. 

10 N / 7E -7E1- l{efcrPn<'e point-bas(' of movable hand pump, ele­
vation H2 feet. 0.31 mile south of Douglas ~trcet on road to 
Adamson Ranch. 1 / 5 / 51, 20.1; 3/ 20/ 51, 21.0. 

11 N / 4E -1 F 1- R!'ference point- top of <'fl Sing. elen1tion 49.3 feet. 
0 .80 mile south of Catlett Road, 0.25 mile !'ast of Plensant 
ffro,·e Roiirl. 12/ 22 /47, 21.5; 3 / 22/ 48, 19.3; 12 / 18 /48, 23.3; 
3/29 / 4!:l, rn .5; 12/2/ 4!:l, 25.D; 3 / 27 / GO, 22.8; 11 / 8 / 50, 27.0; 
11 / 16/51, 2D.6. 

11N / 4 E -12J 2- Referen<'e point- top of casing, elevation 56.S 
feet. o.r,s mile south of Howsley Hoad , 0.78 mile south of Pleas­
ant Grove Road. 12/ 23 / 47, 27.3; 3 / 3 / 4H, 25.2; 12/ 8 / 48, 28.2; 
3 / 31 / 4!), 24.7; 11 / 17/ 4!), 30.8; 11 / 30/ 4!), 28.9; 4 / 11 / 50, 26.9; 
11 / 14/ !iO, 32.4; 4/ 5/ 51, 2S.9; 11/ Hi/ 51, 34.0; 4/ 3/ 52, 29.2. 

11N / 4 E -12M1- RPference point-slot in concretP bai-P, elevation 
44.7 feet. 0.G2 mile south of Howi-ley Hoad, 0.07 mile west of 
Pleasant Grove Road. 12/ 2R/ 47, 22.8; 3 / 3 / 48, rn.8; 12/ 8 /48, 
24.G ; 3/3 / 49, 20.4; 11 / 30/ 4!), 27.2; 3/30/ GO, 23.1; 11 / 6 / 50, 
28.2; 4/10/ 51, 23.5; 11 / 14/ 51, 35.0. 

11 N / 4E-12M2- HC'ferenee point- top of easing, elevation 40 feC't. 
0.72 utile south of Howsley Road on west side of Pleasant 
Grove Roarl. 11 / 14 / !'D, :n.S ; 4 / 10 / fi2, 22.8. 

11N / 4E-13 D1-Reference point- top of casing. eJp,·ation 47.6 
feet. 0.09 mile south of Fifield Road on we:-t :-ide of Pleasant 
Grove Road. 12/ 8 / 48, 28.5; 4 / 6/ 4!), 18.0; 11 / 30/ 4!), 27.0; 
3 / 15/ 50, 23.3; 3 / 30 / fiO, 24.1; 11 /8/50, 30.1; 4 /5/ 51, 2;";.0; 
11/ 14/ 51, 32.6; 4/ 10/ 52, 25.2. 

11N /4E-13M1-Reference point- top of casin.r:.· in 12 foot pit, 
elevation 46 feet. 0.12 mile west of Pleasant lhove Road, 0.37 
mile north of Keys Road. 12/ 8/ 48, rn.1 ; 3 /31 / 49, H.O; 
11/ 30/ 49, 21.7. 

11N / 4E-23H1-Reference point- top of f'asing-, (') en1tiou G3.1 
feet. 0.02 mile west of Pleasant Grove Road, 0.4G mile south 
of Keys Road. 12/ 23 / 47, 19.5; 3 / 3 / 48, 18.1; 12/ 8/48, 24.1; 
4 / 6 / 49, 19.7; 11/ 30/ 49, 32.2; 3/15/ 50, 25.3; 3 130/ !iO, 24.6; 
11/ 8/ riO, 30.7; 4/ ri/ 51, 29.6. 

11N / 4E -25M1-Referenee point- hole in pump ha:-p, ('lerntion 
37 feet. 0.58 mile south of Sankey Road, 0.06 mile east of 
Pleasant Grove Road. 12/ 23 / 47, 19.0; 12/ 8 / 48 , 24.9; 4 / 6/4!J, 
21.0; 12; 1; 49, 34.6; 4 / 4 / 50, 34.n. 

11 N / 4 E -36E1- Ileference point- top of concretP wall, eleyation 
3!) feet. 0.07 mile ea s t of Pleasant Grove Rontl, 0.70 mile north 
of Riego Road. 12/ 24 / 47, 22.3; 3 / 3 / 48, 23.0; l:.!17/-!8, 28.!); 
4 / 6/ 49, 24.!); 12/ 1 / 49, 38.7; 3 / 30/ 50. 23.2. 

11N / 4E-36H1 - Reference point- top of casing·, elevntion G2 feet. 
0.50 mile north of Base Line Road. on west side ~utter-Placer 
County Line Road. !) / 25 / 51, 36.G; 11 / 16/ Gl, 3ii.7; 2/ 27 /5:!, 
33.8 ; 4/ 2 / 52, 33.2. 

11N / 5E -1 E1-Reference point- top of casing, elen1tion 107.4 
feet. 0.60 mile north of junction of roads at southwest comer 
of Sec. 1, T. 11 N., R 5 El. 12/ 21 / 48, 47.5; 3 /30/49, 47.2; 
11 / 14/ 4!), 4!l.7; 3/10/ fiO, 49.2; 4/ 7 / GO, 4!).0 ; 11 / 14/50, 50.4; 
3/ 21 / 51, 4!:1.9; ll / H / 51, 52.0; 4 / 3 / G2, 51.5; 11 / 6 / 52, 53.9. 

11N / 5 E -1N 1- Reference point- top of casing, elevation 106.3 
fe!'t. O.'.W mile enst a 11<1 0.08 mile north of jun<'tiou of roads 
at southwest corner of Sec. 1, T. 11 N., R 5 El. 5/ 12/49, 45.9; 
6 / 28/ 4fl, 46.8; 7 / 28 / 4!), 47.6; 8 / 25 / 4!), 47.7 ; 9/ 2fl/4D, 48.0; 
11/14 / 49, 48.1; 2/ H / 50, 47.9; 3 / !i / 50, 47.7 ; 4/7 / 50, 57.9; 
5 / 9 / 50, 47.8; 6 / 9/ 50, 48.0; 7 / 7 / 50. 48.1; 8 / 3 / 50, 48.2; !:l/5/50, 
48.9; 10/ 3 / 50, 48.9; 11 / 14/ 50, 4!).2; 1/ 5/ 51, 48.8; 2 / 8 / 51, 
48.6; 3 / 21 / 51, 48.6; 5/ 10/ 51, 48.G: 6/ 5 / 51. 48.6; 7 /10/ 51, 
4D.1; 8 / 23 / 51, 49.5; 9 / 27 / 51, 53.7; ll / H / 51, 50.1; 2/28/ 52. 
50.0; 4 / 3/ 52, 50.3; 11 / 6/52, 51.7. 

11 N / 5E-3H 1-Reference point-pipe in concrete base, elevation 
9D.4 feet. 0.!)5 mile east of and 0.67 mile north of junction of 
roads at southwest corner of Sec. 3. T. 11 N., R. 5 E. 12/20/48, 
4ri.2; 3 ; 30/49, 44.3; 11 / 14/ 49, 47.9; 4 / 7 / 50. 46.2; 11 / 14/ 50, 
48.0; 3 / 21 / 51, 46.9; 11 / 14/ 51, 50.9; 4/ 3 / 52, 49.0; 11/6/52, 
53.5. 

11 N / 5E -3 M 1-Reference point-pipe in concrete base. eleYation 
89.3 feet. 0.48 mile north of and 0.23 mile east of junction of 
roads at southwest corner of Sec. 3. T. 11 N., R. 5 El. 12/ 20/ 48, 
37.0; 3 / 30/ 40, 36.0; 11 / 14/ 49, 3!).6; 3/ 15/ 50, 38.0; 4/7 /50, 
37.8; 11 / 14 / 50, 3D.6; 3 / 20/ 51, 38.2; 11 / 14/ fil, 42.6; 4/3/52, 
40.6. 

11N / 5E- 3M2- Referen<'e point- top of casing, elevation 89.4 
feet. 0.47 mile north of and 0.23 mile east of junction of roads 
at southwest cor1wr of 8ec. 3, T . 11 N., R. 5 F,. 12/ 20/ 48, 37.8; 
3 / 30/ 4!}, 36.9; 11 / 14 / 49, 41.3. 

11 N / 5E -3 M3-Reference point- hole in pump base, eleYntion 
DO.S. 0.33 mile north of junction of roads at southwest comer 
of Sec. 3, 'l'. 11 N"., R. G E., on ea:-t i-ide of road. 11/ 14/ 4!), 43.4; 
;-{ / 15/50, 41.0; 4/7 / GO, 41.8; 10/3/50, 44.1; 11 / 14/ 50, 43.5; 
3 / 20/ 51, 42.0; l l / H /51, 46.8; 4 ; :1 / ri2, 44.4. 

11 N / 5E -4P 1- HefrrPner point- holr in pump ha1>!', elevation 
106.2 feet. O.r.O mile west of and 0.2G mile north of junction of 
ronds at: soutlwast corner of Sec. 4. 'I'. 11 ~ .. R. 5 El. 6 / !)/49, 
ol.G: 11/14/ 49, Gl.6; 4 / 7 / 50, fin.3 ; 11 / 14/ 50, 61.!); 3 / 20 .t ril, 
5D.D; 11/14/ 51, 64.n: 4 / 3 / 52. mu( 
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Measurements Made by Division of Water Resources 

(Depths ta water in feet measured from reference paint) 

11 N 5E-4Q1 - RPferPuce point- holP in pump bas<', Plevation 
104.0 feet. o.:::;:; mile wes t of jundion of roads at southeast 
eornPr of See. 4, 'l' . 10 N., R. 5 E., on north sidr of road. 
11 / :W 4,", :i:i.3; 12 / 20 '48, 53.4; 3 130/ 4!), 54.4; 5/12/ 4!), 54.5; 
6 / 2S / 4fl, 61.0; 7 / 28 / 4!) , 61.2; 8 / 23 / 4!), 62.7; !) / 2!} / 4!), 61.0; 
11 / 14 •4!1, ii8.S; 2 / lG / 50, 57.0; 3/Hi / 30, GtJ.8; 4 / 7 / GO, 56.fl; 
;:; U 1 ::;o, 3G.o; 6/7 / 50, 58.2; 7: 7 / 50, @.2; S/ 1 / GO, 5!U ; !) / ;j / ;i0, 
5tUl; 10 / 3 / i"iO, 5fl.3 ; 11 / 14/ riO, 58.8; 12/ lii / :iO, ;j,",.4; 1 / 4 / fil, 
38.0; 2 / 6 / Gl, 5lU:i; 3 / 20/ Gl, m.o; 5 / !) / Gl , GT.5; G/ 3 / 51, 60.2; 
7 / 10/ Gl, G2.8; 8 / 23 / Gl, 64.2; fl / 2i3 / 51, 64.G; 11 / 14/ Gl, 62.0; 
2/ 2S/ ::i:!, GD.1-i; 4/ :1;::-,2, G!l.7; ll/ G/ G2, Gfi.O. 

11N ! 5 E -6A1 - Referenee point- pipe in ba><<', 0.6 fePt abovr 
~rouud, elerntion 5!1.fi frPt. \\' pst ,-ide of HrPWl'I" Hoad, 0.75 
mil,• north of Hom,l1•y Hoad. 12/ 17 / 4S, 1S.7; :'{/30 : 4!), 17.3; 
:i/ 1U4!l. IS.ti: G/ 27/ 4!), 22.G; 7/ 28/ 4!1, 2G.O; 7/ 2!l/ 4fl. 25.2; 
!1/ 2!)/ 4!.I. 28.2; 11/ 10/ 4!), 21.2; 2/ 14/ GO, rn.7: 3 / lG/ GO, rn.2; 
4 / 10/ riO. l!l.O; ri / 8 / fiO, 20.7; 10/ 4 / GO, 24.4; 11/ 14/ GO, 22.2; 
12;rn; 50, 2ui; 1; 4; :;1, 20.s; 2/ o / i:il. rn.s; 3/21 / Gl, rn.1; 
:-i / !1/ Gl, 21.2; !1/ 2:i / Gl, 2tl.O; 11 / 14/ :il, 2:i.G; 2/ 28/ 52, 22.7; 
4/ 3/ 52, 2rn; 11 / o / f.2, 28.7. 

11N 5 E-6G 1- ReferPnee point- hole in pump hase. elevation iiG.2 
f!',,t. O.:iO mil<' WP><t of J\rpwer Hoad, O.ri2 mile north of 
IlowslPy Hoad. 11 / :W/ 4S, 24.6: :{/30/ 4!1, 20.n; 11 / 10/4!1, 
2H.l ; 3/1:i/:-iO, 23.ri; 4 / 10/ riO, 23.1 ; 5 / 8/ riO, fll.r"i* ; 11/ 14/ 50. 
27.2; :3/20/ iil. 2::U ; 11 / 14/ :il, 30.:3; 3 / :~1 / :i2, 2H.4. 

11N / 5E -6N 1- Reference point- joint in cover around easing, 
PlPvation ri3.2 feet. North ,;ide of Howsley Road, 0.80 mile <'ast 
of P leasant Grove Road. 12 123 / 47, 24.7; 3 / 3 / 48, 22.6: 12/ 8/48, 
25.1; 3 / 31/49, 22.8; 11/30/ 4!1, 2G.!I ; 11 / 14/ riO, 28.7; 3 / 22 / Gl, 
26.2. 

11N / 5E-6Q1-Refl' rPU<'<' point-top of ea,;ing, l'levation G8.3 
f Pet. 0 .48 milP west of junction of roads at ,:outheast corner 
of ~Pe. 6, 'I'. 10 N., R. 5 ID., on north side of road. 11 / 30/48, 
24.R; 3 / 30/4!), 23.G; 6 / 27 / 4!), 30.0; 7 / 28 / 4!), 65.0; 11 / 10/ 49, 
27.!l; 2 / 14/ iiO, 25.G; 3 / l:i / 50, 25.0; 4 / 10/ fiO, 24.8; 5 / 8 / GO, 
28.fi: 13/7 / fiO, 2fl .8; 7 / 3 / fiO, 32.3; 8 / 1 / 50, 32.0; 9 / ri / 50, 32.3; 
10/3/50, 30.0 ; 11 / 14 / 50, 28.8; 12/ 13/ 50, 27.7 ; 1 / 4 / f'i l , 27.4; 
2 / u / iil, 2G.:'i; 3 / 20/ ri l , 2fi.7 ; 4 / G/ Gl, 25.n; 5/U/ Gl, 27.7; 
G/ fi / ;il. :H.8; 7/ 10/ fil, :rn.:-:; 8 / 23/ iil, 41.7 ; !J/ 2;:i/ 51 , 40.3; 
11/14/51, 32.2 ; 2 / 28; G2 , 2!l.O; 3 / 31 / 52, 28.5; 11/12/ 52, 3G.O. 

11N /5E-6R1-Refprence po in t-Pdg<' of p ump lmsP, elP,·atiou 
61.0 feet. 0.10 mile north of and 0.03 mile west of junction of 
roads at ,;ou t h ea,;t eornPr of 8ee. n. T. 10 X., R. 6 E. 12 / 17/ 48, 
2:{.3 : 3/30 /4!), 22.2. 

11N / 5E-7F1- R Pfe rPneP point- top of easin~. elevation 56 fe<'t. 
O.fiO mil P \\"l'St of and 0.27 mil<' south of junction of road,; at 
northea ,;t <·orner of See. 7 , 1'. 11 N., H. ;i I<J. 11 / 14/ fiO, 2!).7; 
3 122 ; ;-;1, 2n.7. 

11 N / 5E-7P1- R eferencP point-top of easing, Plevation 52.3 feet. 
O n i-ont h hank of P ll':Hmnt GroYe Creek, 0.60 milP W<'St of road 
on ,,ast1'm houndarv of ~ee. 7, T. 11 N., R. ri K 11 / 30 / 48, 15.1 : 
11 / 17 / 4!l, 1S.3; 4 / il / 50, 17.3; 11 / 14 / 50, lfl.4; ::\ / 22 / 7'1, 16.3; 
11 / 1:i / :il, 20.2; 4 / :3 ; G2, 17.7 ; 11 / 12 / 32, 21.G. 

11 N 5E-7R1- H PfPrPncl' point- hole in ha,;e of pump, e)Pvation 
no .n fePt. Xor th of PlPa><ant Grove ('rPPk and \\"PSt of road 
forming eastPrn houmlary of 8ee. 7, T. 11 X .. R. GK ll / 2U / 48. 
21.7 ; 3 / 2!1/ 4!), 20.2; 5 / 12/ 4!), 21.4; ti / 27 / 4!), 27'.fi; 7 / 28 / 4!), 
2S.3; 8 12;; 14!). 2!1.!l; fl / 2fl / 4!), 28.2; ll/18 14!l, 24.S; 2 / 14 / :iO, 
2:ts: 3 / 14/ iiO, 23.o: 4 / 11 / iiO, 22.7 ; ii . 8 / :io. n3.3* ; 6/ !l/ :iO, 
H4. 7* ; 7 /3/ 30, 30 .7; 8/ 1 / :iO, 32 .!l; !)/ ii / GO. GG.3* ; 10; ::; ;;o , 
2S.!l; 11/ 14/ 50, 211.3; 12/ 13/ 00, 2:i.4; 1/ 4/ iil, 24.fi; 2/ H/ i'il, 
24.7 ; 3 / H/ fil, 24.2; 3 ; 221::.1. 2:1.<i: :i / !1; ;;1, 27.1; n; ;;; :;1 , 
:32.fi; 7 / 10/ ril, 3i"i.o ; 11 ; rn;;-,1. 2!1.7: 2; 2s; r;2, 2n.fi; 4; ::; ;;2. 
26.0; ll/ <>/ 52, 31.:-:. 

11 N 15E -881- HPfPrPne<' point- top of 1•asing, l'lPvntiou 6,~ .3 frd. 
0.fi!I milP Past of and 0.10 mil e south of junction of roads at 
nort ll\wst eornpr of 8ee. 8, T. 11 N., R. G E. 11 ; 2!l / 48, 25.4; 
3 / '.W/49, 24.3; 11 / 14/ 4tl , 27.7: 4 / 11 / fiO, 2n.o: n ; u ; ;:;o, 2:-:.R; 
3 t22 lfi1 , 27.1: 11 / 20 / fil. 32.0: 4 / 8 / fi2, 2!1.G. 

11N 15E-9K1 - HefPrPncl' point- pdge of pit, elPvation 70 fePt. 
l.G mill's ea >< t of road forming boundary betweP n SPes . 7 and 8, 
T . 11 X .. IL 5 1-J.. and 0.10 mil e north of Pl l'a i-a nt Grove CrPPk. 
1 l / 2tl / 48. 2:i.4; 2 / 24 / 4!1, 23.7; 3 / 2!) / 4tl, 24.1; 11 / 18/ 4!), 28.G; 
4 / 7 / fiO, 26.ii; 11 / 14/ fiO, W.O; :-: ; 22;:n , 26.4; 11 / 15/ ;:il, 30.6; 
4 13 / ri2, 27.2. 

11N 5E-10L 1- HPfPrPnC<' point- ho]p in pump hase 1 foot 
ahov<' gronrnl. Pleva tion 7 4.n f1·l't. 1.fiO mih•s w,,s t of road 
formiug !Jonndar~· hPt\\"PPII ~P<'S. 11 and 12, 'l'. 11 X ., H. fi 
E., and O.fl2 mile south of Ilowsley Hoad. 11 / 14.14!), 2n.0: 
3/ 1 :i/ 30, 23.0; 4/ 7 /iiO, 24.i"i; 11/ 14/ 50, 26.4 : :-:/22/ ;jl , 2:;.4_ 

11N / 5E-11A1 - Hefp1·e11e1' point- holP in pump ha 1sP, elPrntion 
103 fPPt. 0.18 mile wPst of and O.lii mil e south of juuetion of 
roa1ls at northeast corner of Sec·. 11, T. 11 X ., H. 5 E. 12 / 27 /48 , 
43.2; 3 / 2!) / 4!), 46.0. 

11N / 5E-14 P 1- Heferenee point- outl'r edge of 2-foot discharge 
pipl', Plevation 80.3 frPt . 0.28 mile soutlwast of angle in road at 
W. t eornl'r of 8ee. 14. 12/ 27 / 48, 2U.S; 11 / 18 / 4!1, 33.1; 4 / 4 /50, 
:32.6. 

11N 15E-14P2- Heference point- hole- in pump base, ell'vation 
8:3.0 fpet. 0.10 mile- north of angle in road at S. ± corner of 
See. 14, 'I'. 11 X., R. 5 E. 12 / 27 / 4S, W.7; 2 / 24 / 40, 2fl.3; 
5 / 12 / 4!), 28.!I; 6/27 / 4!l, 31.1; 7 / 2\) / 4!), 31.7; 8 / 26/ 4!), 32.2; 
10/ 0 / 4H, 32.0; 11 / 18/ 40, 31.6; 2 / lri / 50, 30.9; 3 / 15/ GO, 30.fl; 
4 / 5 / GO, 30.7; ri / 8 / GO, 30.8: 7 /7 / 50, 49.0; 10/ 3 / 50, 32.6; 
11 / 15/ 50, 33.0; 12/ 15/ 50, 32.4; 1 / 5 / ril, 33.1; 2/ 6 / 51 , 31.4; 
3 / 7 / Gl, 31.ri; 3 / 21 / ril, 31.4; 5 / fl / 51, 32.0; 6 / 5 / 51 , 32.5; 
7 / 10/ 51 , 34.3; 8 / 23 / 51, 3::i.2; !l / 25 / ril, 35.3; 11 / 1!) / Gl, 34.3; 
2 ; 28 / 52, 33.0; 4 / 1 / 52, 32.7; 11 / 7 / fi2, 34.0. 

11N / 5E - 15G1-HPferenee point- top of ea,:ing, 0.7 foot abovl' 
eonerl'tl', ell'vation 7!"\.4 feet. 0.60 mile Past of junction of roads 
at \Y. t eonwr of ~e1·. lri. T. 11 X., H. G E., arnl on south hank 
of PlPasant (;rm·p Crel'k. 11 / 2:1 / 4.~. 24.7; 3 / 2!l / 4!), 23.7; 
ll / 1S/ 4!1, 27.4; 4/11 / GO, 2G.1. 

11 N / 5 E -1 6A1- Hefl'renee point- pipe in has1', Plerntinn 77.7 
fl'l't. 0.:38 mile north of junction of roads at E. t ,·orner of 
See. 16, T. 11 N., H. 5 1,:;., on Wl'St side- of road. 11 / 20/ 48, 31.0; 
3 / W / 4!), 2tl.fl; 11 / 18/4!), 33.4; 2/15 / GO. 32.2; 3 / lri / GO, 32.1 ; 
4 / 11 / GO, 31.8; 5 / fl / GO, 37.0; 6 / 7 / 50, 33.7 ; 7/ 7 / GO, 34.1; 
8/7 / GO, 3G.O; fl / 6 / GO, 36.5; 10/ 3 / fiO, 35.0; 11/14/ 50, 34.4; 
12 / Hi / GO, 3:U; 1 / 4 / 51, 33.2; 2/7 / fil, 32.!l; 3 / 21 / Gl, 32.6; 
:-, ; !) / r',1, 33.3; 6 / 5 / Gl, 35.o; 7 / 10/ Gl, 38.7; 8 / 23 / Gl, 42.!); 
!I / 2:i / fil, 40.2 : 11 / 21 / 51, 37.0; 4 / 1 / ,"i2, 34.7; 11 /7 ! G2, 40.3. 

11 N / 5E -1 601-RPference point-top of eoneretl' base, elevation 
72.0 fPet. 4.:1:1 milP nort hear,t of junction of roads at "'· ! 
f·orner of ~PC. H i. T. 11 X., R. :-i F] ., 011 south side of prh·atP 
road. ri / 2:{/4!1, 28.1 : 11/1814!1, :m.G; 4 / 11 / fiO, 28.8: 11 / 14 / fiO, 
::1.4; 3 t:.!1 lii 1, 2fl.G; 11 / H°i / Gl , 34.3; 4 / 1 / fi2, 31.3; 11 / 7/ G2, 
;{8.0. 

11N 5 E - 17J 1- Hl'f!'rPll<'P point - p ipP iu hase, l'levatiou fi8. 1 fpet. 
0.27 mile north of a nd 0.03 milP we,;t of junction of roads at 
E. t enm l'r of See. 17, T. 11 N., IL G K 11 /2!)/48, 26.1 ; 3/ 2!l/ 4!l, 
:.!4.8; 11 / 18/ 4fl, 2!!.0; 4 / 4 / riO, 27.fi; 11/14 / GO, 26.S; 3 / 21 / :H, 
27.8; 11/ lG / Gl, 32.3; 4 / 1 / G2, 30.0; ll / 7 / G2, 36.1. 

11 N /5 E -1 8H1 - HPfPr<'n<·e poi11t- top of ea,sing, <'IPvation 62.8 
fPPt. GO fel't west of nud 200 fl'et north of junction of roads at 
K ! corner of See. 18, T. 11 N., H. /"i K 11 / 26 / 48, 24.0; 2 / 25 / 4!), 
22.7; 3 / 2!1 / 4!l, 22.0; 11 / 18 14!), 28.0: 4 / 11 / fiO. 26.0; 11 / 14/ GO. 
2!l.5; 3 / 22 / ril, 26.!l; 4 / l / G2. 2!1.5; 11 / 6 / 52, 3:i.2. 

11N / 5 E -1 8N 1- HPfPrl'nee point- top of ea,;ing-, elPrntion GO fepf. 
i\'orth ,;idl' of Keys Road, 0.8G milP Past of PlPasant G1·ovP 
Hoad. 12 124 / 47, 27.:{; 3 / 3 / 48, 26.fi; 12/18/ 48, 30.1; 11; :10/ 4D, 
31.i-1; 11 / 14 / iiO. :-::u : :{ / 22 / fil, 31.2. 

11N l 5 E -19A1 - HefPrl'll<'<' point- boll' in top of pump hase, ell'\'H­
tion Hl.O fret . 0.13 mile south of junction of road~ at northPaKt 
eornn of SPe. 1 !l, T. 11 X ., IL 5 K, on WPst side of road. 
<i / 27 / 40. 33.1; 7 / 2!1 / 4fl, 3ii.G; 11 / 18 / 40, 28.4; 2 / 14/ fiO, 2ti.4 
3 / 14 / GO, 2n.o; 4 / 11 / iiO, 2fi.8; 11 / 14/ GO, 2!l.2; 3 / 22/ fil , 27.3 
7; fi / G1, 40.:{; 11/lfi/ 51, 33.0; 2 / 2G / fi2, 30.0; 4 / 1 / fi2 , 2!l.G 
11 / fi / ri2. 3G.8. 
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DEPTHS TO GROUND WATER AT MEASUREMENT WELLS IN AND ADJACENT TO PLACER COUNTY-Continued 

Measurements Made by Division of Water Resources 

(Depths lo water in feet measured from reference point) 

11 N / 5E-19 H 1~ HefPrPnCP point-top of casing, ele,·atiou G2.2 
fpet. 0.32 mile south of jm1ction of roads n t northPast corner 
of ~Pc. rn, 'l'. 11 x., H. ii K 11/ 21/-18. 2:~.fi; 3/ 2!l/-!9, 23.0; 
7 / 2!l / -!!l. 7::.0*; 11/18/-!D, 30.1 ; 2/ H / :iO, 2s.o; 3/ H / GO, 27.G; 
-! / 11 / riO, 27.4; r; ; s ; ;;o, 2!l.G; G/ 7 / GO, 32.2; 7 / 7 ; GO, 33.4; 
8 / 1 / GO, :{-!.fl; !l / G/ GO, 3:1.D; 10/ -! / GO. 31.8; ll / H / 50, 30.7; 
12/ 1:1 / iiO, 30.0; 1 / 4 / Gl, :w.G; 2 / G/ Gl, 2!U; :~ ; G; Gl, 28.8; 
3 / 22 / G 1, 2S.!i. 

11N / 5E-19J1 - Hf'ferenee point- pipe in bas ... Pl<'vatiou G1.0 fret. 
0.70 mil<' ,;outh of nn,l 0.2:i mile Wf'><t of junction of roads at 
northPn><t eon1er of SPc. Hl, 'l'. 11 N., R. G E., on east bank 
of north lmrneh f'utT~· CrPPk. 11 / 26/ 48, l!i.8; :{ / 29 /-!!l, H.1; 
0 / 30 1-!!l, 27.G; 11 /17 ;-!D, Hl.2; 3 / H / iiO, 17.4; 4 / 11 / GO. 17.0; 
G/ 27 / iiO, 27.tl; 11 / H /GO, 20.7; 3 / 22 / Gl, 17.H; 11 /10 / Gl, 22.7; 
-! / 1 /ii2. 1!l.li; 11 / G/ G:!, 2fi.li. 

11N 15E-19P1- HefrrPnee poiut-holP in pump bnse, Plevation 
G-!.8 fret. 0.47 mile ea><t of nnd 0.13 milP north of junction of 
road:,; at :-.outhwest conwr of :-;Pe. l!l , 'I'. 11 :K .. TL;-. E. 11 /17 / -!tl, 
2;;.o; !1 ' H / fiO, 22.7; -! / 11 / GO, 22.2; 10/ -! IGO, 2fl.O; 11 / H / GO, 
27.!l; :\ / 22 / Gl, 25.!l; -! / 1 /G2, 2C>.G. 

11 N / 5 E-21 R 1 - Hefe1·P11C"P point- to11 of casing·, Pleva tion 70 fePt 
1.2G miln; south of and O.!l2 mile east of junction of roads at 
W. ! eornPr of Sec. lG, 'l'. 11 N., R. G ID. :3 ; 31 / 49, 23.0; 
11 / 17 /-!!l. 21i.2; -! / 11/ GO, 2G.8; 11/H/ fiO, 2!l.1; :~ ; 22 / fil, 27.3. 

11 N / 5E-24F1 - RPfPrenee point- top of woo<l<>n floor eovering 
pit , PlPrntiou 10:,.n fP<'l. O.-!ii milP ea:,;t of and o.;-;3 mile north 
of j111wtion of roa<ls nt :,;onthwPst f·ornPr of ~Pt". 2-!. T. 11 N., 
H.;; K. :,;outh of prirnte roncl. 12/ 28/48, -!ii.Ci; 11 / lR/-!!l, GO.O. 

11 N 15E-28C1 - RPfere1we point-top of cmdng-, Plt>rntion 70 fePt. 
OAG mil<' north of and 0.-!5 mile east of junf'tion of ronds at 
W. ! eornPr of See. 2S, 'I'. 11 ~ .. R. (i J,J. 11/ 20 / ;il, :1:-:.7; -! / 1 i ii2, 
31.8; 11 ; n 1:.2, :JG.5. 

11N / 5E-28H1 - HPt'Prence point- top of:{" x :1" on 11orth si<lP, 
elernt ion 7-! feet. 0.13 mile north of nm] o.m, milr Past of .iune­
tion of roa(l s at \Y . ! cornPr of Sec. 2R. 'r. 11 X., H. G li.:. 
l 1 / 30 / -!S, 24.3; -! / 1 / -!tl, 27.4; 11 / 17 / -!!l, 30.5; -! / 11 / GO, 2fl.G: 
11/lG !GO, :nA: 3 / 22/ril, 30.2; 11/ 2!:J / Gl, 34.ii; -! / 1 / G2. 33.0; 
11 / (i 152, 3!i.:{. 

11 N / 5E-28P 1- H.,ferenf'P point-top of ca Ring-, elPnl tion 72 fret. 
O.GO mile south of a11<l O.GO mile east of junction of roads at"'· 
:l corner of RPc. 28, T. 11 N., R. 5 K 5/lG/ GO, G8.0* ; fi / 2/ GO, 
:{-!.7; 10 / 2 / fiO, 36.0; 11/ 13/ GO. 3-!A; :~/ 22 / 51, ;-{::.1; ri / fl / Gl, 
34.4 ; 11 / 20 / 51, 37.0; -! / 1 / C>2, 35.2; ll/ G/ 52, 39.8. 

11 N /5E-29A 1- Refereiwe point- ]rnlP in pump ha:,;e, Plevation G7 
fret. o.r. mile north of junction of roads nt E. ! corner of Rec. 
2!l. 'r. 11 N .. R. G E .. on wPst siflP of roall. 11 i l3 / GO, 3U_l; 
11120 / Gl. 34.G; -!/1 / 52, :J2.3; 11 / 6 / G2, 37.2. 

11 N / 5E-29G1 - HPferPnce point- top of casing-, elevation Gl fePt . 
0.17 mile north of junction of priYate road with east -wPst road 
at R. t corner of RPC. 2!), 'I'. 11 N ., R. G ID. I'ump #1 by swim­
ming- pool. 11 / 21> / -!R, 2-!.7; -! / -! / iiO, 27.1. 

11 N 1 5E-29H 1- HPfri·ence point- end of 3.G-foot flow pipP. ·!.0-
foot eo1TPf'tion, elPvntion (i2 feet. Xorthw<>st of junction of 
rnatls at E. } c·ornP1· of ~Pf·. 2D. ' l'. 11 ~ .. R. GE. 11 / 1:~; r;o, 32.7; 
3 / 22 / iil, 3G.2; -! / 1 / G2, 33.2. 

11N / 5E-29K1 - RPfPreneP point- top of casing-, Plen1tion GG.2 
f Pt't. 0.32 milP west of and 0.0ii milP south of junction of roads 
at K ! cornPr of SPc. 20, T. 11 N., H. r. K 11 / 2-! ; -!R, 22.tl; 
:: ; :{o 1-!!I, 2-!.0; 11/17 / -!!), 27.3; 2 / H / 50, :.!(i.2; -! / -! / 50, 2G.2; 
10 / 2 / iiO, ::o.S; 11 / 13 /W, 2n.r,; 12/13 / GO, 28.G; 1/-! / ;";1, 2S.G: 
2 1 (1/;il, 2KG; 3 / 22 / :.1 , 2S.1 ; 11 / 20/ C>l , :n.n; 4 / 1 / 52. 2!l.!:J. 

11 N / 5E-29 K2 Hdere11<'<' point- top of f'nsing-, <'lP,·ntion llG.-! 
t'P<>t. 0.2R milP wps t of j1111f"t ion of ron<ls n t 1•1. :l eorm'r of ReP. 
2!l. 'l'. 11 N .. H. 5 K. on ,;outh sitlP of rnad. 11 / 24/-!S, 2-!A; 
3 / 2i-; 11!1, 2:!.G: 11 /17 / -1!1. 21i.1; 2 / H / 50, 2:i.l; 3 / 1:i / Go, 2:i.O: 
-! / 4/ iiO, 27.S; n; 2; :.o. 3!).3; S/ 1 / GO, ri.S.S* ; 10/ 2 / f',O. 2!).5; 
11 / 13 1:iO. 27.:-;; 12; 1:: 1GO, 2S.7; 1 / 4 /31, 27.:1; 2 / li /:il, 2fi.7: 
3 / 2:! l iil. 2!i.::: 11 ; 20 1:.1. 30.:l; -1 11/ri2. 2S.2. 

11 N / 5E -30A 1- HeferPuce point-pi1w in conerl'te base, eleva­
tion llO.G feet. O.OG mile ,;outh of junction of section roads at 
northeast eornPr of R<"e. :-m, 'I'. 11 X., ILG M., atljacent to road 
on wei-;t side. 11 / 2-! / -!!l, 2-!.7; 3 / 2S 1 -!!l, 23.C,; G/ 12 / -!!), 24.2; 
.S / 2!i / -!!l , :::i.2; 11 , 17/-!D, 2,'-.G; 2 IH / GO, 27.1; 3 / 14/ ;-iO, 2G.8; 

~~~:;~·1 ~~i1hi:Iri~r i~Lh?~f~~; ~7liht:~{1; i~ii%f :gr? 
3/2 / ril, 27.8; G/tl / fil. 2!l.7; G/ri / ril, :n.8; 7 / 10 / C>l, 3:-u; 
s;2:1 ; r;1, 3G.7; !) / 2fi / fil , 38.G; 11/ Hi lril, :ll.8; -! / 1 / G2, 2tl.8; 
1 l/(i / 32, 3-!.2. 

11N / 5E-30L1- Heferp11ce point-top of easin~ helow :,;nrfacP nf 
ground, f'lPvation 42.n fed. OA mile Past of and 0.08 milt' :c;outh 
of jnnetion of section roacls nt northwest corner of ~PC. 30, T. 
11 N .. H. G 1D. 11/24/-!R, 2:1.G; 3 / 2S/-!!l, 22.fi; 11/ 23 / -!!l, 2G.2; 
4 / -! / GO, 2-!.tl; 11/ H / GO, 2;"i.7; 3 / 22 / Gl, 27.!); 11/ lG / Gl, 31.1; 
-! / 2 / G2, 28.3. 

11N / 5E-30 M2-HefPrPnee point-top of easing-, ele,·atiou ·Hl.O 
fret. 1.03 miles east of l'!Pasant f:rovP Hoad, O.Gl mil<> i-;outh 
of ~ankt>y Hoad. 11/24 / 48, 22.7; 3/28/ -!!), 20.ri; 11 ; 2:{/ 49, 
2G.8; -! /-! / 50, 2G.3; ll / H / 50, 28.2; 3 / 22 / 51, 25.G; 11/ 21/Gl, 
2fl.G. 

11 N / 5E-31A1 - Heference point-top of conf'rete hnse, C'levation 
C>5.7 fpet. 0.98 mile north of BasP Line Hn:id 011 wPst side of 
BrewPr Rond. 11/2-!/-!S, rn.6; 3 / 28 / 4!), rn.n; i:i/12/ -!!), 20.-!; 
G/27 / -!D, 3G.9; 6 / 30/ -!tl, 2-!.8; 8 / 3 1/-!!l, 2fi.S; 10/ -! / -!D, 2-!.6; 
11; 2:~ / -!l), 22.7: 2 / H / riO, 22.1; 3 / Hi / :iO, 22.0; -! / 4 / GO, 23.1; 
fi / 8 / riO, 22.7; G/ 3 / riO, l13.0 (opPrnting-); 10 / 2 / GO, 2ri.!:J; 
12; 1::; so, 2-1.7; 1; -1; 51, 2-1.1; 2 ; o; fi1, 2-1.3; 3;o; r.1, 23.8; 
3/22/fil, 2:Ul; 5 / tl / ril, 2-!.0; G/G/ !"il, 21i.7; 7 / 10/Gl, 27.8; 
8; 2:: ; 51, 2!1.0; tl / 25/ Gl, 2tl.2; 11 / 10/ ril. 2G.S; -! / 1 / G2, 2G.C>; 
11/ li / fi2, W.7. 

11N / 5E-3101- Heferenee point-top of nhan<loned wPll casing·, G 
fret from present well, ele,·ation Gl fert. 0.93 mile west of 
HrPwPr J{ond, 0.23 milP north of Hase Line Hoad. 11/24/48, 
2-!.ii; 3 ; 2:-; / -!!), 22.0; 11 / 23 / -!\), 28.G; 4 / 4 / 50, 2G.!l; 11/ lfi /GO, 
30.4; 3 / 22 / 51, 28.1; 11/ 21 / Gl, 31.3. 

11N / 5E-31E1- Heferenc-e point- top of casing-, elPrntion ri2.2 
feet. o.r;o mile north of Dase Line Hond on east side of Pincer­
Rutter county 1i11P road. G/ !) / -!fl, 2tl.;"i ; 11 / 23 /-!!), 32.G; 2 / H /GO, 
:n.o; :3/ lfi/50, 31.0; -! / -! / GO, 30.0 ; G/ 8 / GO, 30.3; fi ; 7 / iiO, 33.0; 
7 / 7 / !"iO, :34.2; 8 / 1 / riO, :H.5; H/ 5 / C>O, 3G.5; 10/ -!/:'.iO, 3fi.O; 
11 / H / !"iO, 3-!A: 12/ 13/ GO, 33.6; 1 / -! / Gl , 33.4; 2 / G/ 51, 32.7; 
R/ fi / ril, 32.1; 3 / 22 / ;il, 31.7; 5 / tl / 51, 31.4; G/G / Gl, :~S.G; 
11; 2:~ ; r.1, 3-!.0; 2 / 27 / 52, 33.1 ; -! / 2 / G2, 32.7; 11/6 / 52, 3G.8. 

11 N / 5 E -31 N 1- RPf PrPnC'e point-top of casing-, Ple,·a tion m; f Pet. 
0.82 mile east of BrewPr Hoad, on north siclP of Hase Line 
Ro:i<l. G/ 12/ -!9, 30.!.l; G/ 27 / -!tl, 32.3; 7 / 2fl/-!!l, :13.ri. 

11 N / 5E-32N 1- Referenee point- top of ri- inch easi ng- , p}p,·ation 
G:-i.0 fret. 200 feet northeast of j unction of BrPwPr Hond and 
Base Line Hoad. 2 / 24 / -!!.l, rn.G; 3 / 28/ -!H, 28.tl; 11 / 23 /49, 
3 1.0 ; -! 14; r,o, 32.8. 

11 N /5E-32N2- Refrrpm·e point- top of t"asing-, elP\'ntion 03.S 
f Pet. 0.17 mile northeast of jmlf't ion of BrPwer Hoad and 
Hase LinP Hoad. fi / 1 ; .rn. 28.1; 11/ 23/ -!tl, 28.5; 3/l!"i ; r,o, 28.7; 
4 / -! / iiO, 28.4; 11 / H / GO, :n.1; 3 / 21 / GO, 30.1; ll / ltl / 51, 32.5. 

11 N / 5E-32P1- HPf<'rPnC'(' point- top of c·nsi11;.:-. <'IP,·ation tiG.fi 
feet. 0.30 mile e:1i-;t of Brt>wer Hoad on north side of Bm;e 
Line Road. 11 / 23 / -!8, 27.ri; 3 / 28 / -!!l, 27.G; 4 / -! / riO, 2H.G; 
11 / 14 / 50, 31.8; 3 / 21 / ril, 31.7. 

11N / 5E-33P1 - HPfPn'nee point- plug-g·,·d holP in pump h:1:-;e, ele­
vation 75 fpet. 1.41 mill'>< east of Hre,,·<·r Road, 0.2G mil,, north 
of BasP Line Hoad. -! / 24/ 50, 33.0; 11 / 19/ !"il, 38.G. 

11N / 5 E -34R1 - H<"ferene<' point- top of fi-ineh casing at natural 
g-round Jp,·el. Pleyation !l2.0 fe<'t. 2.17 miles west of Liueoln 
Hoad, 0.1:~ mile north of BasP LinP Honcl. 11 /20 134, -!1.0; 
11nn; :w. -10.8; 11 1:{1:i •. --10.:i; 1 ·10;::n, 3!l.7 ; 1 / 4 / 41, 12.2: 
11 / 11 / 47. 41.;i; 11/ 24 1-!.'-. H.8 ; :;120 /-!!l, 42.f>; 11 / 23 / -!!l, 
-!-!.fl. 
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Measurements Made by Division of Water Resources 

(Depths to water in feet measured from reference point) 

1 N i5E-34R2-Hefrrence point-top of 2" x G" sill under 1rnmp, 
elevation 87 feet. 1.21 miles west of Lincoln Hoad, 0.13 mile 
north of Base Line Road. 11 / fl / 2!), 38.3; 9 / 18/ 30, 38.5; 
12/ 10 /31, 3fl.O; 12/ 5 132, 39.0; 12/ 21 / 33, 39.8; 11 / 20 / 34, 
39.8; l /-lJ-11, 35.4. 

1 N i5E-3601- Referenee point- top edge of flange around pump, 
elerntion 105 feet. 0.95 mile west of Lincoln Road, 0.!)0 mile 
north of Base Line Road. 12/ lG /48, 5G.G; 3 / 28/ 4!), riG.G; 
11/23 /4!), 57.3; 4 / 4 / fiO, 57.1; 11 / 15/ 50, 5fl.5; 3 / 21 / 51, 58.G; 
4 / 10/ 52, GO.O. 

1N ,6E-5J1 - Reference point- top of caf-ing, ele,·ation 141 feet. 
1.;10 miles east of and 0.28 mile north of junction of roads 
at S. t corner of Sec. G, T. 11 N., R 6 E. 6 / 2fl / 4!), 7G.1; 
11116149, 75.7; 4/7 / :'iO, 74.G; 7 / 7 / 50, 77.1: 11 / 15 / fiO, 77.4; 
3/22151, 76.0; G/ 5 / Gl, 77.1; 7/ 10/ fil. 77.0: 8 / 23 / 51, 7S.6; 
D/ 27 /51, 78.G; 11 / 14 /51, 78.2; 4 / 3 / 52, 77.1. 

1 N 6E-6L 1-Hefen'nee point- ground surface. bottom of broken 
2" x 12" across pit, elevation 115.7 feet. 0.30 mile north of 
Ilowsler Road on west ,;ide of Lincoln Road. 12/21 / 48, 50.7; 
3/30/4!), 49.2; 7 / 28/ 49. 52.G: 8 / 25 / 49, 52.5; lO; G;.rn, 52.8; 
11/14/ 4!), 51.S; 2 / H / 50, 51.0; 3 / 15/ 50, 51.3; 4 / 17 / 50, Gl.1; 
;i/!)/50, 51.2; 6/7 ; GO, 52.2; 7 / 7 / 50, 52.8: 8 / 3/50, 53.0; 
fl/5/50, 54.G; 10/ 3 / 50, 54.fl; 11 / 15/ 50, 53.0; 1/G/ 51, 52.7; 
2/8/ 51, 51.G; 3 / 7 / fil, 51.8; 3 / 21 / 51, G2.0. 

1 N / 6E-7F1-Heference point- top of easing, elevation 108.5 
feet. 0.50 mile south of Howsley Road on west side of Lincoln 
Road. 12/ 27 / 48 , 44.8; 2 / 24 / 49, 44.5; 3 / 2!) / 49, 43.8; 
11/18 / 4!), 4G.S; 4 / ;:i / 00, 4;:i)1; 11 / 15/ 00, 47.2; 3 / 21 / ;:il, 46.G. 

1 N /6E-15C1-Reference point- top of casing on north side, ele­
vation 117.0 feet. 0.75 mile east of U. S. Highway 9!) on south 
bank of Pleasant Grove Creek. 12/ 20/ 48, 44.2; 7 / 2!) / 4!), 44.6; 
8/25/4!), 44.7; !) / 2fl / 49, 44.8; 11 / 25 / 4!), 44.7: 2 / lG/ 50, 45.0; 
3/15/50, 44.!-l; 4 / 5 / 50, 44.!); 5 / 10/ 00, 45.0; 6 / 7 / 50, 43.1; 
7/7/ 50, 45.8; 8 / 1 / 50, 45.2; !) / G/ 50, 45.5; 10/ 3 / 50, 45.3; 
11/17 / 50, 45.0; 12/ 15/ 50, 45.4; 1 / 5 / 51, 45.G; 2 / 7 / 31, 4:i.6; 
3 / 8 / 51, 45.G; 3 / 21/51, 44.4; 5 / 9 151, 45.7; G/ G/ 51, 45.7; 
7 /10/ 31, 45.7; 8 / 23 t51, 45.8; !J / 27 / 51, 46.0: 11 / 14/ 51, 4G.O; 
2 / 29/ 1>2, 45.G; 4 / D/ 52, 4G.2; 11 / 10/ 52, 47.0. 

1N / 6E-15C2'----Reference point- top of pit, Plevation 116.0 feet. 
0.75 mile east of U. S. Highway flfl, near south bank of 
Pleasant Gron Creek, 100 feet east of well number 11N; GE-
15Cl. 3 / 23 / 40, 7.3; 7 / 2!) / 4!), 15.!); 8 / 25/ 4fl, lG.1; D/ 2fl / 40, 
lG.4; 3 !lri / GO, D.2; 11/ 17 / 50, 18.2. 

1 N / 6E-17J1 - Reference point- hole in pump bas•', elPvation 
Dri.O feet. 0.G3 mill:' north of and 0.11 mile we,;t of angl e in 
section road at southrast corner of Sec. 17. T. 11 N., R. (i E. 
12/ 20/48, 32.4; 12 / 28/ 48, 32.4; 3 / 31/4!), 32.0; 12/ fl / 4!), 
33.7; 4 /5 / 50, 33.1; 10/ 3 / 30. 3:i.5; 11/ 13/ fiO. 35.2: 12/ 14/ fiO, 
84.9; 1 ; r; ; ;:-;1, 34.n; 2/ 7 / 51. 34.3; :c:171;:-;1, 34.2; 3 ; 21 ; 51, 
34.0; 4 / 4 / 52, 3ri.O; 11/12/ 52, 37.1. 

1N / 6E-18G1-Refrrence point- ground surfaPe, elevation 120 
feet. 1.38 miles south of Ilow,;ley Hoad, 0.13 mile east of 
Lincoln Road. 12/ 27/ 48, G7.8; 3/ 2!)/ 4!), :i7.l; 4/ ;i/ GO, :,8.fl. 

1N / 6E-18P1 - Refen'nce point- hase of pump at top of (•asing, 
elevation !)l feet. 100 feet we,;t of dwelling on west side of 
road, 1.700 feet east of southwest corner Sec. 18, T . 11 N. , 
R. G E. 11 / !) 12!), 30.0; D/ 18/ 30, W.3; 11 / 11 / 47, 31.G; 
12/ 22 / 48, 33.0; 12 / !) / -tfl, 3-1.1: 10/17 / ;",2, 2!'1.0. 

1N / 6E-18P2- Heff>rence point- top of wood <·over, <>l evation 91 
feet. X orth s ide of dwPlling on west side of road, 1,800 feet 
east of southwl:'st porner S<'c. rn, T . 11 N"., H. 6 E. 12/ 11/ 31, 
RJ.!); ll / W / 32, 32.3; 12/ 21 / 33, 32.4 ; 11/ 20/ 34, 33.3; 
l 1/ Hi/ 3(l, 31.3; 11/ 1 / 37. 30.2; 1 / 27 / 3!), 30.3; 1/2/ 41 , 29.r.. 

;1 N / 6E-19M1 - Hef<'r•·nce point- top of casing, elevation 1!)4,8 
feet. 0.30 milr north of and 0.23 mile eas t of junction of 
Phillips Road and Lincoln Road at southwest corner of Sec. 
HI, 'I'. 11 X., R. 11 B. 12/ 27 / 48, 4G.ii; 3 / 29 / 4tl, 44.7; 11 /1 8 / 49, 

43.5; 3 ! Hi / G0, 45.8; 4 / G/ riO, 411.l; 11/15/ GO, 46.G; 3 / 21 / 51, 
45.1. 

11N f6E-28R1- HefPrrnee point- top of easing, elevation 140.0 
feet. 0.23 mill' northwrst of crossing of U . S. Highway !)!) over 
SoutlH•rn Pacific Hailroa,l, l.Hi milrs north of Base Line Road. 
12/ 20/ 48, 80.1; 3 / 24/ 4!1, 78.4; 12/ H/ 4fl, 81.7; 4 / 4/ 50, 7!).4; 
11/ lG !GO, 82.G; 3 ; 20/ 51, 80.U; 11/28/ 51, 84.7; 4/0/ 52, 81.8; 
11/ 10/ 52, 85.3. 

11N 6E-2981 - Hefe1·pncr point- top of <'a sing, elevation 127.0 
fePt. 1.GO miles east of junction of Phillips Road and Lincoln 
Road at northwrst corner of S•·c. :w, T. 11 N., R. G E. 
12/ 20/ 48, G0.4; 4 / G/ 50, G2.0; 11 / 28 / !'iO, G5.1; 3 / 20 / 51, G3.2; 
11 / 2fl / G1, GG.O; 4 / 9 / 132, G4.2; 11/10/ 52, 07.2. 

11 N 16E-30M 1- Reference point- top of casing, Pl••vation 117.0 
feet. O.GO mil e south of and 0.15 mile rast of junction of 
Lincoln Hoad and Phillips Hoad, on north side of private 
road. 2 / 24 / 4!1, G4.8; 3 128/ 4!), Gl.9; fi / 12/ 4!), G2.1 ; G/ 27 / 4!), 
G2.D; 4 / 4 / GO, G3.1 ; 11 / 15/ 50, GG.G; 3 / 21 / 51. G4.G. 

11N/6E-36L1- Hef,,rence point- top plank of pit cover, <'leva ­
tion 177 fpet. Approximately 1 mill' east of Hoseville, south 
of TJ. S. Ilig·hwa;v 40 and Southern Pacific Railroad, near 
spur line of Southrrn Pacific. 2 ; 27 / 51, 17.0; :3 / 30 / 51, 18.2. 

12N /4E-181 - Heference point- top of ,•asing-, elevation fil fl:'Pt. 
0.51 mile east of Pleasant Grove Road, on south side of Cor­
nelius Awnne. 3 / 11 / 48, 20.0; 12/ lri / 48, 21.4; 3 / 28 / 49, 20.3; 
12/ 7 / 4fl, 2G.2. 

12N /4E-281 - Reforence point- holr in pump base, elevation G;: 
feet. O.O;:; mile south of Cornrlius .AvenuP, 0.50 mile west of 
Pleasant Grove Road. 12/ 22 / 47, rn.8; 3 / 11/ 48, 21.8; 
12/ 13 / 48, 27.2; 3 / 2!) / 4!), 20.8; 12/ 7 / 4!), 2n.2; 5 / 27 / 50, 
22.1 ; ll / 11 / GO, 30.9. 

12N /4E-2Q1 - HefrrPncr point- hole in pump ha,;<', elevation 51 
feet. 0.4G mile north of Trowbridge Road, 0.34 mile WPSt of 
Pleasant Grove Hoad. 3 / 11 / 48, 15.7; 5 / 5 / 48, 13.3; G/ 31/ 48, 
14.7; G/ 17 / 48, 3G.2; (l ; 23 / 48, 38.0; 7 / 2 / 48. 20.:J; 12/ 15 / 48. 
17.D; 3 / 28/ 4fl, 11.G; 5 / 26/ 49, rn.r;; G/ 2fl / 4!), 20.9; 7 / 28 / 4!), 
21.7; 8 ; 2,i ; 4o, 21.2; 12; 1 ; 4D, rn.o; 3 / 27 ; 5o, 15.4; 11; o; r.o, 
23.9; ll / lG / 51, 2G.3; 4 / 10/ G2, 13.8; 11 / 12/ ri2, 24.3. 

12N /4E-12A 1- Hefrrence point- top of casing, elevation Gn feet . 
South side of Lee Road, 0.GO mile west of Power Line Hoad. 
12/ 20 / 48, 1\,i.G; 4 / 1/ 4!), 13.4; 11 / 10 / 4!), 21.8; 3/15/ 130, 18.0; 
4 /10/ GO, 17.8; 10/ 2 / GO, :W.5; 11/ 13 / GO, 23.8; 3 / 21 / 51, 17.8; 
5 / fl / Gl, 26.G; 11/ 14/ 51, 27.ll; 3 / 13/ 52, 21.1. 

12N 14E-1201 - Hefereucr point- top of casing, elevation ;i2 feet. 
" 'est side of Pleasant Grove Road, 0.24 mile north of Trow­
hridgl:' Roar!. 3 / 11 / 48, 12.5; 12/ 14/ 48, 14.0; 3 / 28/ 4!), G.fl; 
12/ 7 / 49, 15.8. 

12N / 4E-13C1 - Ref,•ren<'e point- holP in pump hasP, elevation fil 
feet. South of i\Iarcum Hoad, 0.53 mile east of Pleasant Grove 
Hond. 12/ 22/ 48, 12.G; ll/10/ 4fl, 18.0; 3/1/i / riO, 13.9 ; 
4 / 10/ !iO, 13.4; 11 / 14/ fiO, l!l.!); 3 / 23 / 51, 12.3; 11 / 19 / 51, 
23.ii; 4 / 10/ fi2, 14.G; 11112/ fi2, 31.5. 

12 N / 4E-1301- Refl:'rencr point - top of casing, elerntion rio fPet . 
800 feet southeast of intersection of l'lea;mnt Grove Road and 
Marcum Road. B/ 11 / 48, 12.:1; 12/ 14 /48, 12.2; 3 IW / 4fl, G.G. 

12N /4E -24F1 - Heff'1·,,neP point- top of casing, elevation fil f<'ct. 
O.riO mile Past of Plea~ant Grove Hoad, 0.7!"i mile north of 
Striplin Hoad. ri / 31 / 48, 11.3; 12/ 18/ 48, 13.1; :1 t2fl / 4fl, 8.7; 
12 / 2 / 4!), lG.2; 4 / 10/ 50, 13.2; 11 / lB / 50, 18.2; 3 / 21 / ril, 11.7; 
11/111 / Gl, 21.4; 11 / 7/ G2, 27.S. 

12N /4E-24M 1- Hrferenf•e point- top of casing, elrvation fiO.!J 
feet. 7ri fret Past of l'leasant Grove Roa<!, 0.2G milr north of 
~triplin Hoad. 12/ 22 / 47, 12.!); B/22 14~, 1:u; 12/ l8 / 4S, 14.2; 
3 /2!l / 4fl, fl.2; 12/ 2 / 4fl, 17.2; 3 / l!i / ;iO, 14.-1; 3 / 27 / iiO, 14.<i; 
11 / fi / GO, 18.8; 11/ lG/ ol, 20.D ; ·I ! l0 i ri2, 12.2; 11 /12/ fi2, 
24.G. 
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12N /4E-25M1-RPference point-hole in pump base, c!Pvation 
51.3 feet. 2GO fpct east of Pleasant Grove Road, 0.70 mile 
south of Striplin Road. 12/22/47, lG.7; 3 / 22/48, 15.1; 
12/ 1R / 4S, J 7.4; 3/29/-HI, 13.3; 12/ 2/40, 20.6; 3 / 27 / 50, 17.5; 
11 / 8 / GO, 22.8. 

12N / 4E-36Q1 - Hefprcnce point- top of C'asing in bottom of pit, 
elevation 48 feet at ground surface. 0.47 mile i;outh of Catlett 
Hoad, 0.63 mile cast of Pleasant Grove Road. -! / 11 / 51, 22.0; 
l1 / 161Gl, 28.0. 

12N /5E-1 A 1-Rcferenc(' point- top of woOllPn platform ovpr pit, 
elevation 112 fpet. 0.13 mile south of and 0.12 mile west of 
junction of roads at northeast corner of Sec. 1, T. 12 N., R. 5 E. 
12/23 / -!8, 20.7; 3 / 18/4tl, 18.0; 11 / 15/ 40, 21.2; 4 / 5 / 50, rn.1: 
11 / lG / GO, 21.1; 3 / 21 / 51, Hi.fl; 11 / 20 / 51, 22.6. 

12N / 5E-1 E1 - RPferencP point- top of-!' x 6' concrPte pit, Pleva­
tion 101 feet. 0.4!"i miIP south of and 0.03 mile enst of junction 
of seetion roads at northwest corner of SPc. 1, T. 12 N., R. u E. 
12/ 28 / 48, 21.3: 11 / 15/ 4fl, 21.S. 

12N/5E-281-RefPrPnce point- top of concretP pit, elevation !l!1.2 
fePt. 2,663 fpet west of arnl 4GO fpet :-:outh of northeast <'Ol'llf'l' of 
SPC, 2, T. 12 N., R. G E. 12 / 21 / 33, 23.6; 11 / 20/ 3-!, 23.3; 
11; 23;36, rn.o; 1111 ;37, 20.0; 1 ; 21 ; 3o, rn.2; 1 ; 2 ; -11, 18.7; 
11 / 7 / -!7, 21.2; 12/ 22/48, 23.3; 3 / lS/4!1, 22.2; 5 / 13/ 4!1, 21.0; 
7 / 28 / 4!), 23.8; 8 / 2G/4!1, 24.3; !1 / 2!l / 4!1, 24.3; 11 / 10 / -!0, 2-!.3; 
2/ ffi / f'iO, 23.G ; 3/ lG/50, 2::{.0; -! /6/ GO, 22.7 ; G/ 8/ GO, '1-!.7* ; 
G/ ll/GO, 6.'to*; ll/H/ 50, 2(U); 12/ H'i / GO, 2G.G; 1/ G/:il, 24.!1: 
2 / 8 / ;il, 24.6; 3 / 7/Gl, 23.2; 3 / 23 / 51, 23.0; fi/!1 / f°>l, 24.0; 
'1/3/ 51. 26.1; 0/ 27/51, 68.fl*; ll/ lG/ 51, 28.0: 2/ 28/ G2, 2-!.0; 
4 / 4 / 32, 24.0. 

12N / 5E-3A 1- RPferPnce point- top of casing, elevation m; f Pet. 
1.05 rnilPs west of arnl 0.10 mile south of junction of roads at 
northeast corner of Sec. 2, T. 12 N., R. 5 E. G/tl / GO, 24.0; 
11 / 14/ 50, 33.2; 3 / 27 / 51, 20.6; 11/15/ 51, 35.7. 

12N / 5E-3A2- HeferPnce point-holP in pump has<', elevation OG.!l 
fret. 1.02 miles west of and 0.20 mile south of junction of roads 
at northeast corner of SPc. 2, T. 12 N., H. 5 K 11 / 14 / 50, 33.4; 
3/27 /51, 30.3; 11 / 15/ 51, 35.(1. 

12N /5 E -4A 1-Refprence point-top of wooden base, elevation 
01.4 feet. 1.75 miles east of Brewer Road, 0.20 mile south of 
Cornelius Road. 12/ 28 / 48, 35.5; 3 / 18/ 40, 3-!.3; 11/ 10/ 40, 40.G. 

12N / 5E-4J1-HefPrPuce point-top of casing, elevation 85.G fpet. 
l.!Jii miles east of Drewer Road, 0.65 mile south of Cornelius 
Road. 11/13/50, 38.6; 3 / 27 / 51, 3-!.!l; 7 /11 / Gl, 46.6; 8 / 22 / Gl, 
48.4; fl / 27/ 51, 45.8: 11 / Ui / [il, 41.(l; 4 / 7 /52, 37.0; 11/7 / 52, 
4!l.6. 

12N / 5E-5R1 - Hefere1H'<' point- hole in pump base, Plevation 
72.3 fpet. LOG milPs north of Marcum Hoa<!, 1.00 mile east of 
Br,•wpr Road. 6/28/ 4fl, 33.0; 3/1!3/ GO, 28.0; -!/21/50. 70.4*; 
:J/ 1/GO, 33.8; 10/ 2 / 50, 36.0; 11 / 13/ 50, 34.4; 3/2:\ / Gl, 30.0; 
11 / lG/Gl, 38.0; 3 / 31/52, 32.7; 11 / 12/ 52, 42.3. 

12N / 5E-6A1- RefPrPncP point- holP in top of pump base, clern­
tion (i!).8 fppt, 1.80 miles north of l\Iarcum Road on west sich· 
of Brewer Road. 12/ 17 / 48, 24.0; 4 / 1/4!), 20.2; 11 / 10/ 40, 27.0: 
2/ lfi / GO, 25.8; 3 / 15/GO, 24.!l; -! / 6 / fiO, 2-!.0; G/ 8 / GO, 24.6: 
'1 / 7 / fiO, 27.4; fl / G/ fiO, 34.0; 10/ 3 / GO, 33.0; 11 / 13/ GO, 31.1; 
12/ 13 / fiO, 28.8; 1/ 4 / 51, 27.!l; 2 / 6 / Gl, 2'1.7; ;:{ ; 23 / Gl, 24.G; 
:i/ !l / fi1, 2fi.6; 6 / ii / Gl, 27.!1: 7 ; 11 ; Gl, 31.0; 8 / 27 ; G1, 33.0; 
!l / 2G / G1, 3ri.2; 11 / Hi / ril, 32.8; 2 / 28 /G2, 31.1; 4 / 7 / G2, 2G.4; 
11 / G / ri2, 3!l.8. 

12N / 5E-6J1- Reference point- top of ca:-;ing l.G fePt ahov<> 
ground, Plf'va tion 67.3 feet. 1.33 milPs north of l\Iarcum Hoad, 
on west side of HrewPr Roa,] nnd on south hank of crP<'k. 
12/ 17 / 48, 0.7; 4 / 1/49, 7.0; G/12 / 4!l, 10.:~; fi / 27 / 4!1, 12.0; 
7 / W / 4D, 12.G; 8 / 25 / 4!), 12.<i: fl / 2!l / 4!l, 10.<l. 

12N / 5E-6J2- RPfcr!'nce point- top of c•;rning, PlPYation 6G.2 fret. 
1.33 rnilPS north of i\Iarcum Hoad, 0.10 mile west of Brewer 
Ro:Hl on ,muth hank of creek. 12 / 17 / 48, 17.!1; 4/1 / 4!), Hi.2; 
fl / 2!1 /4fl, 2!l.4; 11 / 10/ 4!), 24.2: 4 / <i /50, 18.8; G/ 8 / GO, 23.1; 

7 17 / GO, 33.G; 8/7 ; GO, 3G.G; 9 / G/ 50, 36.8; 11/15/ GO, 25.!l; 
3 / 2G / fi1. lKO; 11 / lG/ Gl. 27.fl; 4/7 / G2, 20.2. 

12N / 5E-6R1- RPferencP point- top of casin.~. OJI foot ahoYe 
ground level , elevation 6D.O fpct. 1.10 miles north of }larcum 
Hoa<l on west side of Brewer Road. 12/ 17/ 48, 21.7; 4/1/49, 1 

18.7; 11 / 10/ 40, 26.8; 2/ lfi / 50, 23.0; 3 / lfi / !"iO, 22.4; 4 / 6/GO, 
21.8: 10/ 2 / GO, 32.5; 11 / 1:3/ fiO, W.O; 12; 1:3 / 50, 2(i.(i; 1 / 4 / Gl, 
27i.7; 2 / 7 / Gl, 24.7; 3 / 23 / fil, 22.7; 5 / !l / fil, WA; 7 / 11 / Gl, 
41.1; 11 / 15/ 51, 31.5; 2 / 28/52, 26.2; 4/ 7 / 52, 24.7; 11 / 10/ii2, 
3G.U. 

12N / 5E-9P1- RefPrPnCP point- hole in pump ba"e, <'lP\':ltion 79 ' 
fPPt. 0.17 mile north of i\Iarcum Road, 1.48 miles east of 
Brewer Road. 6 / 27 / GO, 47.2; 10/ 2 / 50, 3G.!l: 11 / H / GO, :3-!.2; 
12/ 13/ GO, 33.0; 1 / -! / Gl, 32.3; 2 ; fi ; Gl, 31.8; 3 / 21 / 51, :~0.7; 
G/ 0 / Gl, 37.3; 11 / 1-! / iil, 30.3; 4 / 17 / G2, 34.G. 

12N / 5E-12C1 - RPfPrPnce point- pipP in ba:-;e, <'l<'Yation 108 feet. 
O.!lS milP north of and 0.48 mile <'a:-t of junction of road~ at 
soutlnwst corner of Sec. 12, T. 12 N., R. [i R 11 / 14/GO, 26.3; 
;-{ ; 21 / ;il , 23.G; 11/13/ Gl, 27.8; 4 / 3 / fi2. 2G.O. 

12N / 5E-12E 1- Ref Prencc point- top of <>a:-;ing', Plf'rntion 102.8 
feet. O.GO milP north of junction of roads at "outhwPst corner 
of HPc. 12, 'I'. 12 N"., H. 5 E., on Past side of road. 12 / 28/48, 
22.7; 2 ; 2ii / 4!), 22.7; ~-{ / 18/ 4!), 22.8; ri / 13 / 4!), 22.!); '1 / 28/4!), 
23.0; 7 / 28 / 4!), 23.1; 8 / 25 / -!fl, 23.2; 10/(l / 4!), 23.4; 11 1101-.w, 
23.fi; 2 / lG/ GO, 2:{.!): 3 / Ui / 50, 2-!.0; 4 / fi / 50, 2;rn; G/0/ GO, 24.0; 
G/ fl / GO, 24.5; 7 /7 / 50, 2G.O; 8 / 1 / 50, 2G.7: 0 / <l/GO, 26.6; 
10/ 3 / 50, 2G.8; 11 / 14/ GO, 26.0; 12/ 14/ 50, 25.0; 1 / 5/Gl, 26.3; 
2/ 8 / Gl, 26.0; 3 / 7 / Gl, 25.-!; 3 / 22 / 51, 2H.2; :'i / D/ 51, 2'1.5; 
l> / G/ Gl, 27.3; 7 / 12/ Gl, 27.8; 8 / 23 / 51, 28.0; 0/27/51, 30.0; 
11 / 13/ Gl, 20.G; 2/ 27 / fi2, 28.6; 4 / 3 / G2, 28.4; 11 / fl/G2, 31.G. 

12N / 5E-12R1- Reference point-top of tin co,·ering over well, 
1 foot ah<we ground, ekvation 107 feet. 0.87 mile east of and 0.5 
mile nol'th of junction of roach; at southwest corner of SPc. 12, 
T. 12 N"., R. 5 I<J. 12 / 28 148, 23.7; 3 / 30/ 4!l, 22.0; 11/15/-!9, 23.3. 

12N / 5 E -13A1 - HefprenC'l' point-top of casing, elPrntion 10!) 
fed. 0.!18 mile west of and O.OG mile south of junction of roads 
at northwest corner of Sec. 13, T. 12 N., R. G E. 3 / 15/GO, 23.2; 
4 / 23 / GO, 24.7; 10/ 11 / GO, 28.0; ll/lG/ 50, 27.1; 12/14/50, 25.9; 
1 / fi / Gl, 2G.2; 2 / 8 / 51, 24.7; 3 / 7 / 51, 25.3; 3/21/51, 25.2; 
11 / 13 /Gl, 2D.2; 2 / 28 / G2, 26.4; 4 / 4 / 52, 27.0; 11/6/G2, 33.0. 

12N / 5 E -14 L 1- RPfPrencc point-discharge pipe, 0.6 foot above 
top of casing, elevation !17.0 fe<'t. 0.52 mile south of and 0.52 
mile west of junction of roads at northeast corner of Sec. 14, 
T. 12 N., H. G E. 11 / 15/ GO, 30.0; 3/22/ 51, 36.5; 4 / 10/52, -!!l.2. 

12N / 5 E -14 R1- HcferPnce point- top of casing, elPYation 104.1 
fePt. 0.8ri mile south of junction of roads at northP:rnt corner of 
SPc. 14, T. 12 N., R. 5 E., 50 fePt wPst of road. 12/21 /48, 32.6; 
3 / 30/ 4!), ;-{2.5; 11 / 14 / 4!), 33.fl; 3/Hi/ 50, 33.5; 4/6/50, 33.4; 
11 / Ui / fiO, :m.7; 3 / 21 / Gl, :fa3; 11 / 13/ Gl, 40.0; 2/28/52, 30.0; 
4 / 13 / G2, 38.5; 11 / 7 / 52, 44.1. 

12N / 5E-16F1- l{eff'n•ncP point-top of womlen cuvPr, <'lPvation 
76 fret. 0.4~-{ milP south of and 0.45 milP ea,.;t of junction of 
roads at northwPst cornPr of Sec. 16, 'l'. 12 N., R. GE. 12/ 22/48, 
22.:3; 4 / 4/ 4tl, 22.8. 

12 N / 5 E -17A1 - HPfer<'n<'P point- discharge pirw 0.7 foot above 
top of ca,;ing, elevation 74 feet. 0.10 mik south of junction of 
roads at northPast corner of SPc. 17, 'I'. 12 N., R. GE. 11 / 14/GO, 
3:'{...t; 3 / 21 / Gl, 2D.1; 11 / 6 / 52, 40.1. 

12N / 5E-1781- HPference point- top of casing, elerntion 72.5 
fPPt. 0.2G mile west of junction of roads at northPast corner of 
HPc. 17, T. 12 N., R. GE., on south sidP of roarl. 2/lri / GO, 24.3; 
G/ fl / fiO, 24.0; 10 / 4 / 50, ;'{8.2; 11 / 14/ 50, 33.0; 1 / 5 / 51, 30.9; 
2/ fl / 51, 30.3; 3 / 21 / 51, 28.7; 11 / 15 / 51. 38.fl: 4 / 7 / 52, 33.2; 
11 / 6 / 52, 37.2. 

12N !5E-17C1 - RefPrPnce point- top of casing, elevation fl!) fprt. 
0.70 mile west of jnnction of roads at northeast corner of SP<'. 
17, T. 12 N. , R. 5 E. 3 / 21 / 51 , 24.1; 11 / Jfi / ril, 34.n; 4 17 :i2, 
28.n; 11 ; 6 ; 52, 34.4. 
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12N 15E-19C1-RPfen'nce point- hole in pnmp base, PleYation 
u:;.7 feet. 0.51 milt:> ,w:,;t of junction of roads at northea;:;t 
f•onwr of Sec. 19, 'I'. 12 N., R. 5 E., on south side of road. 
1:! 120 '48, Hi.fl: 4 / 4 / 4!1, 1:~.R: 11 / 10/ 49, 22.0; 3/lG ; GO, rn.7; 
4/10/ GO, 1!1.3; 4/ 21 / fiO, rn.8 : fi / 1/ GO, 21.!1; fl / 2/ fiO, fi2.0* ; 
H 11,,0. 28.7; 10 / 2 / GO, R0.1: 11 / lR !fiO, 2G.1; 3 , 21 / 51, 20.7; 
11 11-11 ;;1. :n.!1; :_; ; :n; 52. 2--1.8; 11; 1 ; r;2, 38.7. 

12N 15E-19D1- Heference point--top of casing, eleYation G8 frt:>t. 
0.70 mil<' WPst of junction of roa<ls at northeast corner of St:>c. 
l!l, 'I.'. 12 X .. R. G E., on south side of road. 11/14 / Gl, 30.2; 
3131 / G'.!. 2:t3. 

12N !5E -19J 1 RPferPnce point- top of rasi11g, eleYa tion Gfi.7 
feet. 0.4:{ mile north an<l 0.0:i mile wt:>st of junction of roads 
at southPast cor1wr of Ser. rn. 'l'. 12 N., H. G E. 12/17 / 48, 
17.8: 2/20 /·-Hl, 17.2; 3 / 30/ -Hl, l:i.l; G/ 12 / 4!1, 18.0; G/ 27 / 49. 
20.0: 7 / 2D/4!1, 21.0; 8 / 2:i / 4!1, 21.7; !1 / 2!1 / 4!l, 21.!1; 11 / 10/ 49, 
2Ui: 2 / H'i / 50, 20.0; ::\/Hi / GO, rn.7; 4 / 6 ; r,o. rn.3; G/ 8 / GO, 
20.2: fl l!l / :-"iO, 22.0: 7 / 7 / GO, 22.0; 8 / 1/ fiO, 24.7; !1 / 5 / fiO, 24.8; 
10 14 ; :-;o, 2ri.2; 11 ; rn ; :;o, 24.8; 12; rn ; r.o. 2:::.--1; 1 ; --1 ; 51, 24.2; 
:! (j / ril, 22.8; :1 121 / :il, 21.0; 5 / !1 / fi1, 22.fi; (i / fi / ril, 25.0; 
7 11 1r;1, 27.8; 8 123/ :>1, 30.!1; fl / 2G / fi1, ::12.G: 11 / 21 / 51, 30.!1; 
2128 / [;2, 2fi.1 ; 4 13 ; G2, 24.!1; 11/ G/ G2, 34.3. 

12N / 5E-19R1 -Rt:>ferenre point- floor in pump ho11se, Pll•,·ation 
63 fPet. :iOO feet north and "·pst of junction of roads at south­
east cornPr of St:>c. rn, T. 12 N., H. fi E. 11 / 23/2!1, 18.0; !) / 26 /30, 
17.3; 12. 11 / 31, 1!1.1; 11 / 23 / 32, 18.fi; 12/20; :33, rn.G; 
10/27 134, rn.5; 11 / 23 / 3G, 17.3. 

12N -5E -20M 1- HPf<,re ll(·p ]Joint-top of casing 2.2 fept ahoYe 
ground, Plt'Yation fl8.3 feet. 0.73 mile south and 0.10 mile t:>ast 
of j11uction of roads at northwest cornPr of Sec. 20, T. 12 N ., 
R. fi E. 11 ;2;:n. 17.G: 2 / 1 / c\!1, rn.fi; 1/2/41, HU; 11 / 11/47, 
18.3; 12117 ; 48, rn.8; 11/ 10/ 49. 23.:__:; 4 1fi /50. 21.0; 11 ; 1:1; M, 
2G.3; 3/21/51, 2:!.5; 11 / 21 / fil, 31.8; 10 / 17/ 52, 3fi.l. 

12N / 5E-21 N1 Hefrrence point- top of casing, elPYation 70.fi 
feet. l.Oi"i mile;:; east of junction of roads at south,Yest corner 
of Sec. 20, 'I.' . 12 X., R. 5 E. 12/20/48, 20.fi; 2 / 2:i 14!1, rn.9; 
3/30/4!), 19.3: 11 / 14N9, 22.5; 4 / 13/fiO, 21.G; 11 / 15/ GO, 2:>.7; 
3 / 21/Gl, 23.3; 11 / 14 / Gl, :31.4; 4 / 8 / fi2, 27.fi. 

12N/ 5E-23H1 - Reference point-top of easing, el.--.vation 103.fi 
feet. 0.70 mi!P north of junction of roads at southeast cornPr 
of SPc. 23, T. 12 X., R. !"i E., on wPst si<le of road. 12/ 21/48, 
32.8; 3/30 / 4!), 34.1 : !i / 13/ 4!), :-rn.G; G/ 28 149, 34.!"i; 7 / 28 / 4fl, 
34.8; 8/2:i / 49, 34.8; 10 / (, / 4!), 34.1; 11 / 14 / 4!), 33.!); 2 / 14/ 50, 
3:3.5; 3 / lfi !GO, 33.fi; 4 1G1GO, 33.4; 5 / !1 / fiO, 33.:i; G/ 9 / GO, 37.0; 
7 /7/50, 37.H: S; :{ ; GO. 38.4; tl /G/ GO, :39.2; 10/ 3 / GO, 3fi.fi; 
11/lG/ fiO, 36.2: 12/ 1fi/ 50, 3:-i.G: 1 / !"i / G1, 3G.4; 2 / 8 / 51, 3:i.l; 
3 / 8 / fil, 34.9; 3 121 / 51, 34.8; 11/ 13 / Gl, 5(j.G; 4 / 3 / !'i2, 31i.7; 
10/ 17 /G2, 42.1; 11 / 7 / 52, 42.2. 

12N 15E -23J 1- H ef.--.rPnCt:> point- top of casing, <'levation 102.5 
feet. 0.10 mile southw.--.st of junction of roads at E. -! corner of 
Sec. 2:{, T. 12 N .• H. G E. 11/ 14 / 4!), 34.8; 4 /G/ GO, ;::rn; 
ll/15 IGO. 3G.l; 3 / 21 / Gl, 33.7. 

12N / 5E -23P1 - R.--.frre1we point-top of casing, <'levation !l4.8 
feet. 388.0 feet west of and fiOO feet north of junction of roads 
at soutlH'ast corner of Sec. 23, T. 12 N., R. 5 E., near Ion<' 
tree. 2/24/ 49, 32.7; 3 / 30 / 4!), 31.7; 11 / 14 / 4!), 33.!1; 3 / lfi / 50, 
33.2; 4 / 6 / fiO, 33.1; G/ 9 / fiO, 33.1; G/9 / fiO, 37.2; 7 / 7 /50, :18.4; 
8 / 3/50, 38.9; 9 / 6 / 50, 39.3; 10/ 3 / fiO, 3G.4; 11 / 15 / 50, 313.0; 
12 / lG / 50, 35.0; 1 / 5 / 51, 34.7; 2 / 8 / Gl, 34.2; 3 / 7 / Gl, 34.2; 
3/:!1 ; 51, 34.1; G/ G/ Gl, 41.0. 

12N / 5E-25E1- Reference point- top of stone crib, .. leYation !);{ 
feet. O.RO mile south of and 0.20 mile east of junction of roads 
at nortlnYest corne1· of Sec. 2:-i, 'l'. 12 N. , R . G JiJ., 100 feet 
north of .Aul.mm H aYi11P. 12/ 21 / 48, G.5; 2 / 24/ 4!), 4.7; 3 / 30/ 4!), 
2.G; ll / 1G/ 4!1, G.O; 4 / 10/ fiO, 3.7; ll / lfi / 50, G.l ; 3 / 21 / Gl, 3.3; 
11/ 20 / 51, G.O; 4 / 8 / G2, 3.2. 

12N / 5E-30J1 - Heferenct:> point- hole in base of pump, PlPvation 
fi4 .8 feet. 0.50 mile south of Htriplin Road on WPs t side of 

Brewt•r Hoad, on south hank of .Auburn RaYine. 11 ; :::0 / 48, 
:!0.1; 3 /30 / 4!), 13.7; 11 / 10 / 4!1, 21.3; 3 / Hi / fiO, 19.2; 4 / fi / fiO, 
18.!l ; 11/ 14/ GO, :!:to; 3 / 21 / fil, 18.!1; fi / fl / fil, 21.2; G/ 5 / fil, 
213.U; 11 14/ Gl, 28.G; 4 13; r;2, 21.G; ll; fi / fi2, 30.8. 

12N /5E-34G1 - Ht:>ferenre point- top of brick erih, <·IPvation 81.:{ 
fl'et. 0..-1:i mile south of and 0.:iO mile wPst of junction of roads 
at nortlwast corner of Sec. 34, 'I.'. 12 N., H . 5 E., 100 feet north­
Past of house. 12/ 20/ 48, 2G.l ; 2 / 25/ 4!1, 25.0; 3 / 30/ 4!1, 24.3; 
11/ 14 / 4fl. 28.fi: 4 / 10/ fiO, 2G.1. 

12N 15E-35E1 - HefPrencP point- top of casing, elevation BO feet. 
0.2G mile ;;outh of and O.n;-; mile west of junction of roads at 
northeast corn Pr of Sec. 3G, T. 12 N., R G E. 3 / 21 / ii1, 3fi.2; 
ll / 14; Gl, 40.G. 

12N / 5E-35E2- Hefrrence point- Pdge of 1rnmp has.--., t:>lPvntion 
!l4.3 ft:>Pt. 0.32 mile south of and 0.78 mile west of junction of 
rna1ls 11t 1rnrtlwast corner of Ht:>c. 35, 'L'. 12 N., IL 5 E. 11 / 14/4!), 
38.1; 2 / lfi / GO, 37.1; 3/15/ fiO, 3G.8; 4/G/fiO, 28.7; G/ 10/ 50, 
3G.!l; 71 7 /fiO, ::\!).1; 8 / 1 / 50, 41.2; !) / 5 / 50, 3!).1; 10/4/50, 3!1.2; 
11/15/ GO, 38.D; 3 / 21 / Gl, 37.4; G/ 10/ 51, 38.2; 6 / 5 / 51, 40.8; 
7 ; 10;r,1, 43.o; s;:23; G1, 44.2; 11 / 14/ 51, 41.n; 4 ; 3; r;2, ::m.n; 
11 / 7 / G2, 44.7. 

12N / 5E-35G1 - ReferPnre point- top of casing, elerntion lOG.1 
fpet. 0.4fi mi!p ,wst of junction of roa1ls at E. t corner, Se1·. 
3:i, 'I'. 12 N., IL fi E., on north side of roa1!. 12/ 21/48, 43.0; 
3 ; :w; 4n, 42.fi; 11 /14 / 4!), 4:i.O; 3 / 15/ GO, 44.G; 4/13 / fiO, 44.G; 
5/ 10/ GO, 44.7; G/ 9 / GO, 4G.1 ; 7 /7 /50, 4G.O; !)JG/50, 4H.O; 
10/ 4 / fiO, 4!i.3; ll / lG / 50, 4G.4; 12/ 15/ GO, 45.!): 1 / 5 / 51, 4G.6; 
2 / 8 / 51, 4G.6; 3 / 8 / Gl, 44.D: 3 / 21 / Gl , 44.!l; 5 / 10 / 51, 44.4: 
7 / 10/ f>l. 4fi.3; 8 / 23 / 51, 48.5; fl / 27 / 51, 48.8; 11/ 14/ 51, 47.fi; 
1 / 23 1:i2, 47.3; 2/ 28/ :>2, 4fi.!1; 4/3 / G2, 47.0; ll / 7/ !'i2, 4!1.fi. 

12N . 6E-2A 1- Heferpnee point- top of casing, elevation 214 feet. 
0.42 mile east of junction of roa1ls at N. l corner of Sec. 2, 
T. 12 X., R. G K 12/ 21/48, 12.2; 3 / 23/ 4!), 8.0; 11/22/ 4!1, 
10.3; 4 / 6 / :iO, 8.3; 11 / 17 ; GO, 9.8; 3/2!)/51, 8.4; ll/13/ G1, 7.5; 
4/10 / G2, 10.0. 

12N / 6E-2R1 -Hefereuce point- top of casing, eleYation 200 feet. 
0.2G mile east of and 0.7G mile south of junction of roads at 
X. t corIH'r of Sec. 2, 'I'. 12 N., R. (i E., 011 south side of road. 

i~~g:~t: i~:i i ::gg:tr: f./J; 1N;;£:;i, 1;/3;; 4i~f~~. 1i1/9: 
12N / 6E-5F1 - Referenee point-hole in 1,urnv lrnse, !'leYation 133 

ft:>Pt. 0.38 1iiile south of, 2.38 miles !'a,;t of junction of roads at 
northwPst cornt:>r of 8ec. 5. T. 12 X., R. G J<J., near U. S. lligh­
way nnrn. 12/ 2~ / 48. 30.!1; 3/18/ 4!1, 29.G; 11 / lG / 4!), 31.0; 
4/G / :iO, 30.2; 11 / lG / GO, 31.!); 3 / 23/ Gl, 27.2; 11/ 19/ 51, 31.3; 
4/7 / G:!, :!G.3; 11 / 10/ G2, 31.2. 

12N / 6E -6A 1-Heference point-hole in base of pump, elevation 
123 fept. South of junction of privatP roa<l and road forming 
boundary het\yc.--.n 'L'ownships 12 and 13. u.:30 mile west of 
U . S. Highway !19. 12/ 23/48, 27.0; 3/ 18/ 49, 24.!): fi/13/49, 
2G.S; G/ :J0/4tl, 27.G; 8/ 31 / 4!1, 3G.O; 11/ 15/ 4tl, 28.0. 

12"N /6E -11 D1 - HPference point- hole in pump ha,-e, eleYation 
182 feet. 0.2G mile east of, 0.78 mile north of junction of roads 
at southwest cornPr of St:>c. 11, '1'. 12 N., R. 5 E. 12 / 21 / 48, 
1:!.3; 3 / 23 / 49, 3.0; 11 / 22 / 4!), 15.1; 4 / 6 / GO, 5.1; 11 / 17/ 50, 
tl.fi; :1 ; 29 / 51, 4.G; 11/ 13/ Gl, lG.O; 4 / fl / 52, 3.8. 

12N / 6E-11L1- Hef!'r!'nee point- top of board CO\'Pring hole in 
hase of pump, elevation 181 feet . 0.25 mile north of and 0.25 
mile Past of junetion of roads at southwest corner of SPc. 11, 
T. 12 N., R. G Ji]. 12 / 21 / 48, 13.1; 3 / 23 / 49, 11.8; G/11 / 4!), 11.l; 
G/ 2!1 / 4!1, 11.3; 7 / 28 / 49, 11.3; ~/ 2:i / 4!1, 11.7; !) / 29 / 49, 12.3; 
11 / 22 / 4!1 , 12.9; 2 / l!'i / GO, 12.7; c\ / 15; GO, 12.G; 4 / G/ 50, 12.1 ; 
G/ 10/GO, 11.!1; Ci / 7 / 50, 12.0; 7 / 7 / 50, 11.!1; 8 / 3 / 50, 12.1; !) / G/ fiO, 
12.3; 10 / 3 / fiO, 12.8; 11 / 17 / GO, 13.0; 12/ lG / GO, 12.7; 1 / 4 / 51, 
12.3; 2/7 / fil, 11.8; ;-{/7 / fil, 11.:!; 3/2!1 / Gl, 10.8; 7 / Hi / fil, 11.0: 
8 / 22 / 51. 11.3; !) / 2G / Gl, 12.0; 11 / 13/ Gl, 12.4; 2 / 27 i ii2, 10.4; 
4 / 4 / fi2, H.3; 11 / 12 / fi2, 11.3. 
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DEPTHS TO GROUND WATER AT MEASUREMENT WELLS IN AND ADJACENT TO PLACER COUNTY- Continued 

Measurements Made by Division of Water Resources 

(Depths to water in feet measured from reference point) 

12N / 6E-11 L2- HeferencP point- top of casing, elevation 187 feet. 
O.:~G mile nort h of anrl 0.2G mile east of junction of marls at 
southwest corner of Sec. 11, T. 12 N ., TI. G E. fl ; 2!l / 49, rn.o; 
11; 22; 4D, rn.3. 

12N / 6E-14R1- Hcf!'rcnce point- top of woodl'n 1rnmp sup11ort, 
3.G feet above g-round level, elerntion 188 feet. 0.88 mile south 
of and 0.88 mile east of junction of r011(]s at northwN<t corner 
of Sec. 14. T. 12 N., R. 6 E. 12/ 21 / 48. l!H; 2 / 2 / 49, rn.5; 
3/23/4D, 16.2; 11/ 22 / 4!), 18.3; 4 / 6 / GO, 17.1; 11/ 17 / GO, 18.2; 
3/28/ 51, 12.D; 11/ 13/51, lG.4; 4 / D/ 52, 10.2. 

12N / 6E-16D1-Heference point- top of casing, elevation 136 
feet. 1.50 miles west of U. S. Highway fl!H•} on south side of 
)Iarcum Hoad. 12/ 2!1/ 48. 38.7; 2/23/ 4fl. 3fl.2; 11/ 22/ 4!), 
40.fl; 11/ 17/ GO, 33.G; 3/28/ 31, 40.3; 11/ 13/51. 4:3.0. 

12N / 6E-16R1- Heferenc!' point- top of casing-, 1.:1 fel't aho\"e 
i,rround, elevation 147.G feet. 0.90 mile south of 1\larcum Hoad 
and 0.(l() mile west of U. S. Highway flflK 12 / 2!l / 48, Hl.7; 
3/23/4fl, 12.i"i; 11 / 22 / 49, Hl.8; 4 / 6 / 50, 14.4; 11 / 17 / GO, lG.1; 
3/2~ / Gl, 10.G; ll / lG /51, Hi.G; 4 / fl / 52, s.o. 

12N / 6E-18A1- Reference point- top of board at bas<> of pump, 
elevation 122 feet. 0.22 mile south of and 0.07 mile west of 
junction of roads at northeast corner of Sr•c. 18, T. 12 N., n. 6 
E. 12; 28; 48, :w.4; 3 ; 30 ; 4n, 28.2; 5/ 13/ 4fl, 2!l.3; 6 ; ::m; 4!l, 30.4; 
7 ! 2D / 4D, 31.0; 8/25/49, 31.4; 11 / 1G/ 4fl, 31.0; 2 / 1:-i / GO, 29.7; 
3/15/50, 30.4; 4 / 6 / GO, 2D.3; 6 / !l / GO, 30.!i; 7 / 7 / GO. 31.5; 
8/1 / 50, 32.3; D/ fl / 50, 32.8; 10 / 11 / 50, 32.,,; 11 / lfi / GO, 32.3; 
12/lG/GO, 30.0; 1 / 5 /Gl. 30.1; 2 / 8 / 51, 30.0; 3 /7 / !i1, 2D.5; 
3/21 / 51, 2D.O; 5/!l / Gl , 2D.8; 7 / 12 / fil, 32.G; 8 / 23 / fil, 33.7; 
D/ 27 /51, 3:3.8; 11/ 13/51, 33.1; 2 / 28 / !i2, 2!l.D; 4/7 / fi2, 2D.6; 
11 / 6 /52, 3G.fl. 

12N / 6E-19A1 - R<>ference point- g-round l!>v<>l, elevation 121 
fP<'t. 0.7G mi!P north of junction of roa,ls at southeast corn<>r of 
Sec. 1 fl, T. 12 N ., R. (l E .• 12 fe!'t west of roar!. 11 / fl ! 2D. 17.3 ; 
!J/18 /30. 17.3; 12/ 11 /31, 17.4; 12 / 23 / 32, 17.:i; 12 / 21 / :{3, rn.D; 
11; 20 ; 34.17.8; 11 ; 23; :~n. 17.4; 11; 2; 37. rn.7; 1127 / 3!l, rn.7; 
1 / 2/41, 12.8; 11 / 11 / 47, 16.0; 12/ 22 / 48, 113.2; 3 / 31 / 4!), 12.3. 

12N / 6E-19H1 - Referencc point-top of conc·r!'te lining-, elevation 
112 feet. 0.67 mile north of and 0.18 mile w<>st of junction 
of roads at southeast corner of S ec. 1 D. T . 12 N., R. 0 E. 
11 / fl / W, 6.0; D/ 18 / 30. G.8; 12/ 11 / 31, G.4; 11 / 23; :~2. !i.9; 
12 121 /33, tU; 11 / 20/ 34, G.6; 11 / 23 /3fl, fl.6; 11 / 2 / 37. 7.2; 
1/27 ; ;-{!), 7.0; 1 / 2 / 41, !i.O; 11 111 / 47, fl.:i; 12 / 22 / 4S, :i.:i; 
3 131 / 4!), 5.1; 11/ 15/ 4!), fl.O. 

12N 16E-20A1- TIPf!'rence point- top of casing, !'levation 133 
fe<>t. l.lG miles south of junction of roarls at northeast conwr 
of Sec. 17, 'I'. 12 N., R. 6 E., 0.07 mil<> southwest of ang-le in 
ronrl. 12 127 /48, 3G.fl; 3 ; :n;4fl, 30.3; 11 / 22 /4!l, 30.0; 4 / 10 / !iO, 
2D.7; 11 / 17 / GO, :-rn.!i; 3/28/Gl, 27.7; 11 / lfl / Gl, 3U'i; 4 / 8 / 52, 
2:i.1 ; 11 / 10/ G2, 34.8. 

12N / 6E-21J1- HPfcr<>nce point- hole in pnmp base, elevation 
141.G feet. 0.25 mile we,;t of TT . S. Highway !)!)E, on north sicl!' 
of crP!'k c·ro,;sing- highway, 1.23 mil<>s south of Lincoln. 
11 ! 22 /4D, GD.4; 4 / 6/GO, 4fl.2; 11 / lG / 50, 7G.3; 3 / 28/ Gl, G8.2. 

12N / 6E-21 L 1- HPfPrene,• point- hole i11 1nrn1p ba:-;p, ,.J .. vation 
1!1G.8 feet. 0.7:i mil!' west of U . S. Ilig-hwnr !l!IE, on north s ide 
of <Teek crm,:-; iI1g- highway 1.23 miles son th of Lincoln. 11 / 22 / 4t), 
G4.8; 4 / fl / 50, G0.4; 5/ 10/ fiO, 83.0; 11 / 28 / GO, G4.3; 3 ; 2:-. / :il , 
(m.7; 11 / Hi /51, 70.8; 4 / !l / G2, GG.O. 

12N 16E-21N1 l{pferenec point- hol e in 1mmp has(', <>l<'vation 
180.5 feet. O.DO mile W!'S t of TJ. S. Ilighway fl!JE on :,;outh s idP 
of rreek rrossing highwnr, 1.23 miJ,-s ,;outh of Lincoln. 
12/ 22 / 48, 53.4; 3 / 23 /4fl, G3.fi; 11 / 22 / 4!), flO.O; 4 / fi / !iO, !'iG.1; 
fi / 10 / 50, ~3.0; 3 / 28/ Gl, !iS.G; 4 / !l / 52, <14.7; 11 / 10/ 52, G6.2. 

12N / 6E -21P1 H<>frr!'llC<' point- ho!!' in JllllllJl ha:-«•, p]pvation 
132.2 feet. 0.6:i mil<> west of JT. S . Ilig-hway fl!)],;, 0.2:i mile 
south of c r<><>k crossing highwny, 1.2:3 miles ><outh of Lineoln. 
11/22/4D, fi2.1; 11 / 28/ :iO. 11fi.O; :1 ; 2S / 51, li0.1; 11 / 15 /!il, fi7.8; 
41D/G2, G1.4. 

12N / 6 E-22A 1 Hef!'rPlll"<' point- top of 1·nsing, Plr•rn tion li"i(j 
f!'et. 0.38 mile !'ast of TT. ~- Ilighwar !J!lE, at !'IHI of prh·ate 
road joining- highway, O.li7 mile south of Lincoln. 12;:!1 / 48, 
11.!"i; 3 / 23 149, !i.!); 11 / 22 / 4!l, 10.0 ; 4 / fi / iiO, 8.7; 11 / 17 ; r:;o, 8.7; 
3 / 28/ Gl, 8.2; 11 / 14/ ;31, !H; 4 / !) / 32, 7.1. 

12N / 6E-22L 1- H!'ft>renr·P point- !'r]gp of pump ha,w, p]r•vntion 
145.0 feet. 1.30 miles ,<onth of Lineoln on east ,;icle of U. S. 
Highway !l!JE. 12/ 2!J / 48, 7.0; 3 / 24 / 4!), 2.4; fi/11 / 4!), fi.1; 
7/ 1/ 4fl, G.O; 7 / 28 / 4!1, G.7; 8 /2i'i / 4!l, 7.2; fl / 2D /4!l, 0.6; 
11 / 22 / 4fl, fi.4; 3/Hi / fiO, G.3; 4 .16 / 50, 5.!"i; 11 /1fl / !"i0, 6.5; 
3 / 28 / 51, ii.5; 7/ 10 / Gl, 7.0; 8 / 23 / 51, 7.8; 0 / 27 / Gl, G.fl; 
11 /13 / 51, 7.4; 2/ 27 / i:!2, 3.1; 4 / 4 / G2, 4.2; 11 / 10 / G:.!. 18.1. 

12N / 6E-22L2-- l{('fPl'Pn1·e point- top of ca:-;ing, !'l<>nition 148.G 
feet. 1.12 mile:-; south of Lincoln arnl 0.10 mil<> east of TT. S. 
Highway !l!JE. 3 / 8 / GO, 1.3; 11 / 27 / !iO, 1.li ; 3 / 28 / 51, 1.8; 
11/ 13/ 51, 1.8; 11 /10/ G2, 1.!l. 

12N / 6E-26L 1-- Hefrrpnce point-top of plank cov!'r 011 e:u,t sidP, 
elerntion 200 fePt. 1.40 miles soutlwn:-;t of TT. S. Highway !)!)E, 
on south hank of cr<>ek. 12/ 21 / 48. 4.0; :l / 23 / 4fl, 1.4; 5/1:{/ 4!), 
!I.!); 7 / 2n / 4!1, 10.3; 8 / 25 / 4{1, 10.8. 

12N 16E-27D1 - Hefe1·enee point- hole in pump ha:-;,•, l'IPvation 
139.7 feet. 7:i f<>et we;:t of rnilroarl tr:wks, ,;outlnYP:-;t of junc· 
tion of road anrl U. S. Ilighway !)!)JD, 1.0:i mil!';: f<outh of Lin­
eoln. 12 120 / 48, 61.2; 3 / 23 / 4!), GD.6; ,'s / :!:i / 4!), 81.G; 11 / 22/4!), 
fi7.!); 2 / lll / GO, G7.7; !1/15/ GO, (i:-,.o; 4 ; G; Go, G4.7; G/ 10 / !iO, 
liG.8; !) ; (l /!iO, 82.0; 11/1:i / :iO, 67.7; 12/ 15; :-.o. 7:-U; 1 /4 / 51, 
70.2; 2/ 7/ 51, (ifl.1; 3 / ~/ ril, 68.3; 3128/ fil, fi7.8; :i ; !l / :il , 70.fl; 
11 / 14/51, 7:i.O; 4 / 4 / :i2, 70.0 ; 11 / 10/ :i2, 78.!i. 

12N 16E-2881--H!'f!'rencP point- hole in pnmp has!', elevation 
134.(", feet. 0.38 mile we,;t of ang-11· in roail nt north<>a,;t cornPr 
of ~PC. :.!S. 'I'. 12 x .. H. t, I•} . 3 /23 /4!), :i:i.2; 11 /22/4!), 04.4; 
4/H/ ;10, fil.:i; 11 / 28 / GO, G3.2; 3 128 131, G2.G; 11/14/ :il. 70.5; 
41D/ 52, G~t8. 

12N i 6E-28M1 - Hef<'rPnC!' point- hole in pmnp ba><e, P]!'vation 
128 fe!'t. 0.!lG mile sonthw<>st of angle in ro:irl at nnrthPnst cor· 
11Pr of Src. 28, 'I'. 12 X ., H. 0 E. G/ 17 / :ill, !)(i.0; 11 / 20 / GO, G0.7; 
3 / 28 / 51, GG.2 ; 11 / 1 :3 / 51 , <l2.2; 4 /D ; G2, G7.G; 11 / 10/ G2, fl6.7. 

12N / 6E -29E1 !{efrr<>nce point- hol e in pump has<>. elerntion 114 
fe!'t. 0.50 mil!' south of and 0.2:i mil!' Past of junction of roads 
at 11ortlnv,•st r·orn er of ~l'C. 29, T. 12 N., H. G E. 12 / 21 / 48, 
cl!l.1; 3 ; 31 / 4!1, 37.fl; 11 / 1G/ 4fl, 41.2; 1/10 / GO, 40.9; 11 / lG / 50, 
43.3; 3; 22 / fil, 42.3. 

12N / 6E-29E2 - H,•fprenc-e point- hole in pump hai-<e, clerntion 
121 fret. 0.12 mile east of and 0.30 mi]P f<outh of junction of 
roads at northwest corn<>r of S<>c. 2D, T.12 N., R. () E. 11 / 1G/ 49, 
4fl.G; 3 / 22 / Gl, 49.i"i. 

12N 1 6 E - 29G 1 HPf Pr!'llC!' point- top of column ini-<idP dischargP 
pipe, !'levatinn 127 fr<>t . 0.20 mile ea1<t of and 0.28 mile south of 
junc-tion of roa,Is at N. t <"Omer of SPc. 2!1, T. 12 N .. R. 6 E. 
3 / 22 / 51. 47.0; 11 121 1:il, ,'i:i.O; 4 / !I IG2, 4tl.!J. 

12N / 6E-30L 1 RPf!'r!'ne<> point- top of ca,;ing-, elerntio11 108.7 
fr<>t. O.ii:i mil!' ,;outh of junction of roa,Is at N. t corner of 
~ec. 30, 'I'. l:! N .. ILG E., on wr,;t sidP of road . 12 121 / 48, 31.0; 
3 / 31 / 49, 2!l.2; 10 /G/4!1, :~2.2; 11 / l:i / 4fl, 3:to; 2 / 1:i; :iO, 29.!l; 
:1 ; rn ; 00. :n.s ; 4 / 10/ GO , m.7: ;-; 1n 1;;0, 32.2; ti / 7/ :io, 37.3: 
7 / 7 / 50, HS.:\; S/ 3 / :iO, 38.8; fl / (l / ;iO, :m.:~; 10 13 / :iO, 37.8; 
11 / lG / GO, 3G.3; 12/ lG / GO, 2fl.2; 1/ fi / 51, 28.fi; 2/ 8 / :il, 26.G; 
3 / 8 / 51, 2G.!I; 3 / 21 / Gl, 32.7; !i / 10/ !il, 34.S; H/ fi /51, 37.G; 
7 / 10/ Gl, 38.fl; 8 / 23 / ;il, 3:l .2; !) / 27 / :il, 33.7; 11 / 20 / :il. 37.G; 
1 / 23 / 52, 3."i.O; 2 / 2S/ G2, :\4.0; 4 / 3 / 52, 33.2; 11 / (l / :i2, 41.:-t 

12N / 6E -31G1 - H<>f<>r<>nre point- floor of pump house, p)evntion 
108.1 feet . 0.10 mil!' Pnf<t of road, on south bank of creek. 
12/ 27 / 48, 32.0; 11 / 15/ 4!), 32.2; 4 / Hl/ fiO, :~2.7. 

12N / 6E-32Q1-- l{!'fer<'nCP 11oint- hol<> in base of pump, el!'Yntion 
121 f!'et. 1 mile Past of junction of roads at 8. t corner of Sec. 
31, '1'. 12 N., !{. (, E. 12/ 27 / 48, 4!l.7; 2 / 20 / 49, 4!1.6; 3 / 30 / 49, 
4fl.2; 11 / 10/ 4!), 52.7; 4/7 / rill, G2.0 ; 11 /1G / [10, 54.1 ; 3 122 / 51, 
52.7; 11 / 14/ ;"il, ri!i.4. 



PCWA-025

~\ J>PEl\Dl X I,-, 1s:1 

DEPTHS TO GROUND WATER AT MEASUREMENT WELLS IN AND ADJACENT TO PLACER COUNTY-Continued 

Measurements Made by Division of Water Resources 

(Depths to water in feet measured from reference point) 

13N /4E-35Q1-Reference point-top of casing, elevation 56.6 
f Pet. 0.4 mile west of Pleasant Grove Road, 132 feet north of 
Cornelius Avenue. 3 / ll / 4S, HUI; 12/ 13/ 48, 25.1; 3 / 2!) / 4!), 
21.1; 12/7 / 4!), 26.1; ll / l!J / 51, 30.4. 

13N / 4E-36G1- Heference point- top of casing, elevation GS feet. 
528 feet north of Ilicks Road, 0.6 mile east of Pleasant Grove 
Road. 3 / !J / 4S, 22.G; ll / Hi / 48, 26.7; 4 / 4 / 4!), 24.2. 

13N l5E -2Q1- Reference point- slot in pump base, elevation !)7 
feet. 0.2:i mile wrst of angle in road at southeast corner of Sec. 
2. T. 13 N., R. G E., 10 fert north of rond. 12/ 27 /4S, 14.6; 
3 17 / 4!), li"i.6; 11 / S/ 4fl, 1 fi.S; 3 / 14/ GO, Hi.8; 4 / 4 / fiO, 1 G.7; 
5 110/ GO, lG.8: G/7 / iiO, 17.G: 8/1 / 50, 27.5; 10/ 3 / iiO, 21.5; 
ll i lfi / fiO, 17.::; 12/ 14/ GO, lG.7; 1 / 5 / 51, 15.5; 2 / 7 / 51, 15.1; 
3/7 / fil, 14.8; 3 / 27 / fil, 14.S; fi / fl / Gl, Hi.3; (1 / 5 / 51, lfl.4; 
11 /20 / 51, 17.0; 1/ 23 / 52, lG.O; 2 / 28/ 52, 15.!i; 4 / 8 / 52, 15.0; 
11/ 5 /52, 20.3. 

13N , 5E -3Q1-Rcferencf' point- top of casing in bottom of pit, 
10.6 feet to top of concrrte crib, elevation 84 fret. 0.25 mile 
northrast of U. S. Highway fl9E, 0.20 mile soutlwast of near 
River. 11 / 2:i / 47, 4.4; 3 / 5 / 4S, 5.5; 11/ 7 / 4!), fi.O; 4 / 4 / 50, 4.!); 
11 / 14/fiO, 5.7; 3 / 27 / 51, 2.0; 11/ 19/ 51, 6.3. 

13N / 5E -9H 1-Referen<'e point- top of casing, elevation 86.4 feet. 
0.22 mile north of all(! 0.10 mile west of junction of roads at 
E. t cornn of Sec.!), T. 13 N., R . GE. 2/ 18/4!), 18.0; 3 / 30/4!), 
14.4; llt'i / 4!), 18.8. 

13 N 15E-9P1- Hefcrencr point- ho!P in pump baRe, elevation 80.4 
fef't. O.fiO mile north of Bear River Drive and 0.70 milf' west of 
Placer Road. 11 / 2fi / 47, 17.6; 11/ 4 / 48, 19.5; 3 / 30/ 49, 15.6. 

13N / 5E -9R1-Refprence point- hole in pump base, elerntion S3.G 
feet. "'est side of Placer Road and 0.50 mile north of near 
River Drive. 2/ rn / 4!), 16.3; 3/ lfi/4fl, lG.7; 7 / 2fl/4!), 50.G*; 
11/7 / 4!), l!J.!); 2 / 15 / GO, 17.fi; 3 / 15/ GO, 17.2; 4/4 / GO, 16.7; 
5/!)/GO, 18.1; 6/7 / GO, 20.0; S/3/GO, 21.!); 10/ 3 / GO, 22.2; 
11 / 14/ 50, 20.3; 12 / 14/ GO, lG.G; 1 / 4 / 51, lG.2; 2/7 / fil, 13.2; 
3/7 /Gl, 12.S; 3 / 27 / 51, 12.G; 7 / Hi / Gl, 23.7; s ; 22; ;-;1 24.fl; 
!J / 26 / 51, l!J.G; ll / l!J / 51, Hl.6; 2 / 28/ 52, 13.5; 4 / 4 / G2', 12.0; 
11/ 7 /52, 21.2. 

13N / 5E-10K1-Reference point-top of casing, elevation 86 feet. 
0.60 mile east of junction of roads at W. l corner of Sec. 10, 
T. 13 N., R. 5 E., on south side of road. 11/ l!J / Gl, 22.2; 4 / 4 / 52, 
17.9; 11/5/52, 24.4. 

13N / 5E -10P1- Reference point-top of casing, elevation 8G feet. 
0.35 mile south of and 0.30 mile east of junction of roads at 
W. l corner of Sec. 10, T. 13 N., R. 5 E. 11 / l!J / Gl, 24.5; 
4 / 4 / 52, 17.8. 

13N / 5E-1201- R eference point-top of casing, elevation 108 
feet. 0.13 mile south of and 0.04 mile east of angle in road at 
northwest corner of 8ec. 12, T. 13 N., R. 5 Jil. 12/ 27 / 48, 22.!) ; 
3/17 /4!), 22.4 ; 11 / 8 / 4!), 24.1 ; 4 / 4 / 50, 24.0. 

13N / 5E-12Q1- R eference point-Nlge of pump base on north 
s~de, elf'vation 11!) feet. On northwest side of road extPnding 
dmgonally across SE. t and 0.65 milf' southwest of junction 
of roads at K t corner of Sec. 12, T. 13 N., H. 5 K 12 / 27 / 48, 
38.7 ; 3 / 17 /4!), 38.6; ll/8/4!J, 3:1.1; 4 / 4 / 50, 3U.O; ll/ Hi / 50, 
40.3; 3/29/51, 3!J.2; 11/ 21 / 51, 41.1; 4 / 8/ G2, 40.0. 

13 N / 5E-12R 1- Refrrence point- top of casing, elevation 133 
feet. 0.50 mile east of and 0.10 mile north of junction of roads 
at central l corll('r of Sec. 12, T. 13 N., R. 5 E. 12/ 23 / 48, fi0.3; 
3 / 16/ 4!), 51.8; 11/ 8/ 4!), Gl.0. 

13N / 5E-12R2- Reference point- top of casing, elevation 137 
feet. 0.42 mile east of and 0.10 mile north of junction of roads 
at S. l corner of Sec. 12, T. 13 N., R . G E. 11 / 8/ 4!), 51.5; 
4 /5/50, 52.7; ll/Hi / 50, 53.0; 3/ 2!) / Gl, G3.0; 11 / 21 / Gl, G4.6; 
4 / 8 / G2, 53.5; 11/ 12/ 52, 55.7. 

13N / 5E-13E1- Reference point- hole in base of pump, elevation 
111 feet. On east side of U. S. Highway !)!)E, 0.20 mile north-

Past of jun<'t ion of roads at ,v. l corner of Sec. 13, 'I'. 13 N., 
R. 5 E. 12 !2D / 4S, 34.7: 3/Hi/4!), 35.1; 11/S/4!), :C:G.G; 4 /5/50, 
:n.o; 11/ 17 / GO, 37.0; 3 12!) / fil, 3fi.O. 

13N /5E -22A1- RefercncC' point- top of casing, eleYation 84.8 
feet. 1.23 miles west of junction of roads at E. l corner of Sec. 
23, T. 13 N., R. 5 E., 0.10 mile north of road. 12/2!) / 48, 16.2; 
3; rn ; 4!J. rn.5; 1117 / 4!1, rn.o; 4 / 5 / fiO, rn.s; 11; 15; 50, 20.1; 
3/ 27 / Gl, Hi.S: ll / Hl / 51, 22.1; 4 / 4 / !52, 16.3. 

13N / 5E-22C1 - RC'ference point- top of casing, elevntion Rl.4 
fePt. 0.72 mile south of and 0.50 mile east of junction of roads 
at ,v. t corner of f;pc. 15, 'L'. 1;~ N., R. G ID. 12 127 / 4S, lG.5; 
:) / Hi / 4!), 15.1; 11/7 / 4!), Hl.5. 

13N .1 5E-22C2- Heff' rPnce point- hole in pump basP, elevation SO 
feet. O.fiO mile east of arnl 0.70 milC' south of junction of ronds 
at W. l corner of Sec. lG, 'I'. 13 N., R. [i K 3/ 8/ 51, 15.0; fi / 5 / 51, 
22.4; 11 / lG /51, 20.7; 4 / 4 / G2, 14.0. 

13N / 5E-22F1- Rdf'r,•nee point-top of casing on south side, ele­
vation 7G.n feet. O.SO mile south of and 0.50 mile east of junc­
tion of roads at ,v. t conwr of Sec. 15, T. 13 N., R. 5 E. 
12/ 27 / 4S, 10.!J; 3/16 / 4!), 8.3; 11/7 / 4!), 13.4: 4 / G/ 50, 10.4; 
11 / 15/ fiO, 14.9; 3/ 27 / 51, !J.0; 11 / 15/ 51, 15.!J; 4 / 4/ G2, 6.0. 

13N / 5E-22P1- Heference point- top of casing, elevntion 78 feet. 
1.2!i miles south of and O.GO mile east of junction of roads at 
W. t corner of SC'c. 15, T. 13 N., R. 5 E. 5/8/Gl, l!J.0: 
11/15/Gl, 2;";.G: 4/4/ G2, 18.G. 

13N / 5E-23J1- RC'ference point- tov of casing, e!Hation SG.6 
fpet. 0.2G mile southwest of junction of roads at E. l corner of 
Sec. 23, T. 13 N., R. 5 F,. 8 / 8/ 4!1, !).1; 11 / 7 / 4!), D.5. 

13N / 5E-23P1- R eference point- top of hoar,! over eoncrete pit, 
elenltion S4 ff'et. 0.2G mile south of and O.fiG mile west of junc­
tion of roads at IC. t corner of Sec. 23, T. 13 N ., R. 5 E., 
on south hank of creek. 12/ 2!) / 48, 11.5; 11 / 7 / 4!), 11.8; 4 / 5 / GO, 
11.2; 11/ Hi / GO, 13.7; 3 / 2D / 51, 8.2; 11 / 20 / 31, 13.G; 4 / 4 / G2, 
7.6; 11 /5/fi2, 18.0. 

13N/5 E -23 R1-Referpnce point- top of casing, elevation S!J.6 
fe,>t. 0.2:i mile :south of and 0.15 mile west of junction of roads 
at E. l corner of Sec. 23, 'I'. 13 N., R. 5 E. 8 / 8 / 4!1, 13.0; 11/7 / 4fl, 
13.4. 

13N / 5E -23 R2- Rcference point- top of casing, f'levation !)3.7 
fePt. o.:w mile south of and 0.10 mile WC'St of junction of roads 
at E. l csm1er of Sec. 23, T. 13 N., R. G E. 11/ 7 / 4!), 17.5; 
3/ Hi / fiO. H'i.S; !J / G/ 50, 20.G; 11/ 15/ GO, rn.!J; 3 /27 / 51, lG.4; 
11 / Hl / Gl, 21.7; 2/ 28/ 52, 17.4; 4 / 4 / G2, 16.4; 11 / 12/ 52, 2::i.2. 

13N/ 5E -23 R3- Rf'ference voint- top of casing, f'lf',·ation !JG fret. 
0.45 mile i;outh of and 0.11 mile west of junction of roach; at 
E. t cornC'r of Sec. 23, T . 13 N., R. 5 E. 4 /5/GO, 13.G; 1 / 4 / Gl, 
17.fi; 2 / 6 / fil, lG.4 ; 3 / 7 / 51, lfi.6; fi / fi / Gl, 24.4; 8 / 22 tG 1, 2:i.1 : 
!) / '.!n / !il, 27.3. 

13N / 5E -24A 1- Refrre1)('e point- hole in top of casing, elevat ion 
!)7.fi fePt. 0.40 mile north of junction of roads at IiJ. t cornPr 
of Sec. 24, T. 13 N., H. G E. 11 / !J / 4fl, U.4; 3 / lG / 50, 11.5; 
4/ 5 / GO, 11.3; G/ 10/GO, 11.4. 

13 N /5 E -24H 1- Heference point- top of casing, 1.2 feet ahovP 
groun,I, f' IC'vation 105.G fePt. 0.13 mile Wf'St of junction of road,; 
at E. t corner of SC'c. 24, T. 13 N., H . 5 FJ., at end of road, near 
U. S. IIighway !)flliJ. 12 / 27 / 48, 20.S; 2 / 18/ 4!), rn.s; 3 / lG / 4!), 
G.1 ; 4 / G/ fiO, 21.2; fi/7 / fiO, 22.7; 7 /7 / !"iO, 23.4; S/ 1 / GO, 24.0: 
!J / fi / GO, 23.!); 10; :J/50, 23.3; 11 / 14/ fiO, 2:t5; 12 / 14 / fiO, 2.0; 
1 / 4 / Gl, fl.O; 2/7 / Gl, 2.!J; 3 / 7/ 51, 3.4; 3 / 2!1/ 51. 20.fi; fi / !) /Gl, 
:.!1.8; (1 / G/ 51, 2ll.!J; 7 / ]()/ 51, 28.0: S/ 22 / fil, 30.1; !l / 2u / G1, 
27.1; 11 / 20/ Gl, 27.!J. 

13 N; 5E -25D1 - Hefrrcnce point- top of wall of concrete pit, pJe­
vation !JG.G feet. O.fi:1 mile Routh of and 0.07 mile WC'St of junc­
tion of roads at "'· t corner of :-,ec. 24, 'I'. 13 N., H. 5 E. 
12/ 2!) / 48, Hi.7; 3/16/4!), lfi.3: 11 / !l / 4!), 17.!J; 4 / fi / fiO, lfi.2; 
11 i lG / 50, 18.!J. 
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DEPTHS TO GROUND WATER AT MEASUREMENT WELLS IN AND ADJACENT TO PLACER COUNTY-Continued 

Measurements Made by Division of Water Resources 

(Depths to water in feet measured from reference point) 

13N 15E-25H 1-H<•ferenee point-top of cnsing, elevation 103.G 
feet. 0.GO mile west of and 0.22 mile north of junction of roads 
at southea,-t eorner of Sec. 2G, T. 13 N., R. fi E., on south uank 
of creek, near U. S. Highway DflE. 12/ 27 /48, 18.3; 3 117 / -!!}, 
17.0; !i/3/-!!l, 16.7; 5/23/-!!), 07.0* ; G !:0 / -!fl, (i!).0* : 8 / 1/ 4!1, 
2G.O; 8/ 3/-!!1, 20.5; 11/0/-!fl, 21.7; -!/!i/!iO. 17.G: 11/ Hi/ GO, 
:!0.4; 3/ 28/ Gl, lG.fl; 11/lD/Gl, :!1.2; -! / -! / G2, 1fi.!i. 

13N .'5E-27C1 - ReferPnce point- top of pa;;ing, elerntion 80 fPet . 
1.50 miles soutl1 of and O.GO mile east of junction of roads at 
W. t corner of SPc. 15, 'r. 13 N., R. GE. G/8/Gl, 21.5; 11 / Hi / Gl, 
28.1 ; 4 / 4/ri2, 21.3. 

13N / 5E-27F1-ReferPncP point-l1ole in pump base, elevation 82 
fpet. 1.fl5 miles south of and 0.50 mile east of junetion of roads 
at W. i eorner of Sec. lG, 'l'. 13 ~-, H. 5 K 5/8/ 51, 23.2; 
11 / Hi/51, 30.0; -! /-!/52, 23.5. 

13N /5E-27R1- ReferP1we point- edge of pump hasP, elevation 88 
f Pet. 1.0 mi!P " 'Pl- t of junction of roads n t southwest corner 
of See. 2:i, 'l'. rn ~ .. H. 5 E. 12/ 28/ -!8, 20.8; 3 / Hi/-!8. 20.3; 
11 1!1/-!fl. 22.8; -! / filfi0.10.8; 11 / 1--1 / !iO. 23.3; ::l / 21 / 51, 18.8; 
11 / 1!5 / 51. 25.8; -! / -! 1:;2, 20.-!. 

13N , 5E-2BA1- RPfPrPnf'e point- slot in eoncrPte base, P]Pvntion 
82.-! feet. South siile of Kempton Road, 1.8 milPs ea,;t of Brewer 
Road. 11 / 5 / 48, 2K.2; -! / -! /--1!1, 22.-!; 5 / 12 / -!D, 2:i.7; 7 / 1 / 40, 
211.:;; 7 12n 1-1n. 31.-1; 8 / 2:-i/-!!1, :12.8; n ; 2!J ;-rn. m.1: 11 ; 10; 4D, 
2fl.-!; 2/1:i / !iO, 211.R; ::l / 1-! / fiO, 25.fl; -! / !i / 50, 2!i.1; !i / 8 / 50, 
27.i"i; 11 / 17 / GO, :U.fi; 7 / 7 / fiO, 3-!.2: 8 / 1 / !iO, 311.!i: fl / fi / 50, 
38.0; 10 /3 / GO, R-!.O; 11 / 1-! / fiO, 31.2; 1/-! / fil, 2:-i.R: 2 / 7 / fil , 
2fiJI; ::\ i27 !i"il, 2--1.R; !i/fl / fil. 2-!.8; 11 / 1:i / Gl, :n.:1; 2 / 28 / :"il, 
2i"i.-!; 3 !3l / :i2, 2-!.0; 11 / :i / :i2, RG.4. 

13N / 5E-28N 1- Hf'fPrPllf·e point- top of easing, pJp,·ation 80.7 
fPPt. ~orth s idP of "'nltz Road, 1.25 miles Pnst of BrPwer 
Hoad. ll / i"i/--18, 2fl.8; 1 / 2G / -!!1, 211.0; 4 / -!/--1!1, 23.0; 11 / 10/-!!1, 
:34.~; ::\ / Hi / 30, 28.7; 4/G / !iO, 28.1 ; !1 / 5 / !iO, 4::1.fl; 10/ 3 / :iO, 
3!1.0; 11 / 1--1 /:iO, 3i"i.3; 12/1-! / GO, 32.fi; 1 / 4 / Gl, 32.2; 3 / 23 lfil, 
28.7; 11115 /Gl, 3tt8; R/ 31 / fi2, 2fl.7; 11 / G/ ri:2, -!G.O. 

13 N / 5 E-28 R 1 HPfrrP1WP point-top of c·a siug, PlP,·ntion 8-!.7 
f PPt. 0.10 milP north of "'altz Ho:id, 2.00 mile,; pa,;t of Brewer 
Hoad. 11 / !i/-!K, 31.4; --1 1--1 / -!D. 22.0; fl l2n /4!1, 30.R; 11 /!1/4!), 
28.4; 2/l!i / fiO, 2!i.2; :1/1:-i liiO, 24.7; -! / G/ 50, 2-!.-!; G/ !1 / 50, 
2!i.O; G/7 ; r.o, 28.0: 7 /7 / iiO, 30.2; 8/1 / i">O, :12.2; fl / 5 / 50, 
3G.4; 10; :1 ; fi0, RO.O; 12/ 1--1 / 50, 27.7; 1 / -! / Gl, 27.2; 3 / 23 / 51, 
2-!.8; G; fl /51, 2:"i.7; 11 15/Gl , :-m.l; 7 /1 G/ Gl, 38.0; 8 / 22 / :il, 
--10.fi: fl 1211 1:il. 311.8; 11 / 15 / Gl. 32.D; 2 / 28 / 52, 27.3; 3 / ::ll / 52, 
2fi.:3; ll / fi / :i2, --10.1. 

13N / 5E-30R1- RefPreneP point- top of ea,;ing, Pl<'Yntion 71.fl 
fret. Northwest of inter,;edion of Hrew<'r nn1l \\'altz Roads. 
ll / :i / --18, 2fl.:i; 4/4/-!!1, 2-!.8; 11 / fl / -!!1. ::!3.2; 2 / 15/ GO, 2fl.5; 
:) / 1--1 / :iO, 2fl.O; 4/5/!iO, 28.2; 11/ 15/ !il, 3-!.7: 3 /31/ 52, 28.7. 

13N i5E-31G1 - HefPrPnPe point- top of cnsing, PIPvation fi8.!l 
feet. North s ide of JI iPks Road, 0.35 mile we1.t of RrrwPr 
Road. ll / G/ 48, 27.3; 1/ 2G / -!fl, 2-!.3; 4 / 4 / -!fl, 22.3; 11 / 10/ 4!), 
30.!1; 2/ lG !:iO, 27.5; 3 / 1--1 /GO, 2G.8; 3/::\0/GO, 2G.1; 11 / 10/50, 
33.G. 

13N 15E-32C1 - RPfPre11Pe point- top of C'asing, PIPrntion 7--1.0 
feet. 0.35 mile east of junction of roads at northwN,t cornPr 
of SPe. 32, T. 13 N., IL G E., on south side of road. 2 / 25/ -!9, 
2!1.G; -! / 1 / 4!1. 23.G; 5 / 12/ -!fl, 30.1 ; G/ 27 / 4fl, 3G.2; 7 / 2!1/-!fl, 
3!1.8; 8/25/--1!), 41.3; !} / 2fl / -!U, 37.1; 11 / fl / --lfl, 33.S; 2 / lri / !iO, 
R0.2; 3/15/50, 2fl.fi; 4/G / 50, '.W.0; 5/fl/50, 30.G; G/7 / 50, 
3!i.7; 7 / 7 /fiO, 40.3; 8/ __ / 50, 43.2; !1/ G/ GO, 4G.3; 10 / 3 / fiO, 
40.G; 11 / 14 150, 37.1; 12/ 14/50, 3--1.8; 1 / 4/ 51, 3--1.4; 3/23/51, 
27.D; 3 / !1/Gl , 33.1; G/ 5 /51, 3G.7; 7 / 11 /51, 3!1.5; 8/2:! / 51, 
--12.2; !1 ; 2G /51, 38.fl; 11/ 15/Gl, 3G.8; 2 / 28/G2, 31.l; 3/31/52, 
2D.fJ; ll /fi/52, 42.0. 

13N '5E-33L 1- RPferPnee point- top of Pasing, P!Prntion 80.l 
fel't. 0.3G mile north of Cornelius AvPnue, 1.30 miles enst of 
BrPwrr Hoad. 12/ 22/48, 27.G; 3 / 18/-!fl, 25.3; 11 / 10/ -!U, 3-!.3; 

-! ; G; ;-.o, 28.2; !i / 8 / GO, 28.D; 11/ 13/ GO, 3:i.O; 3 /27 / !il, 20.1; 
11 / lG / Gl, 37.8; -1/7 / G2, 30.G. 

13N 15E-33P1 -RPfereneP point- top of Pnsing, Plerntion 7!).:1 
fpet. 100 feet north of Corneliu,; ,\wnuP, 1.3 miles east of 
BrewPr Hon!l. 12 / 22 / 41-:, 211.0; ::\ / 18/ --1!), 2--1.2; 11/ 10/ -!!), 32.2; 
-! / G/ fiO, 27.3; 11 / 13/ 50, 3-!.5; 3/27 / Gl, 28.!J; 11 / 15/ 51, 37.0; 
4 ; 7 / 52, 30.3. 

13N /5E-34R1- Referp1iee point- top of cm;ing, elPnltion D-!.G 
feet. North sidP of CornPlius Avenm•, 2.0 milPs Past of HrPwrr 
Hoad. 11; 2:1 12n. 21.3: D/ 2fi / 30, 20.4; 12/ 22 / 48, 25.1; :1/18/ 4!1, 
2:1.7; 11 / 10/ -!!1, 2-!.0; -! / 11 / 50, 2-!.4; 11 / 13 / 50, 28.:1; 3 / 27 / Gl, 
2-!.2; 11/ 15/ 51, 2fl.8; 4 / 7 / 52, 25.0; 1/G/ 53, 31.8. 

13N / 5E-35A 1- RPf Prenee point- top of eonerPtP pit on Past side, 
elevation D8.3 feet. 0.88 mile nortll of junetion of roads at 
southeast eorner of Sec. 35, T. 13 N., R. 5 E., GOO feet WPSt 
of roail. 12/ 28/-!8, 20.5; -!/-! / --1!), 18.8; 11 / 15/-!!), 22.5; 
3 / lG / fiO, 20.0; -! / 5 / 50, 10.6; G;D;GO, rn.8; 6;7 / 50, 21.8; 
7 /7 / GO. 22.G; 8 / 1 / 50, 23.2: fl / ri / GO, 23.3; 10/ 3 / GO, 23.1; 
11 / 1--1 / GO. 22.8; 12 / 15 / GO, 20.!); 1 / G/51, 20.G; 2 / 7 / Gl, 18.5; 
3/7 ; Gl, 18.1; 3 / 23 /Gl , 17.8; fi l fl / 51. 18.8; G/:i/!'i l , 21.!"i; 
7 / 12/ 51, 23.8; 8 / 22 / Gl, 25.3; fl / 27 / 51, 25.4; 11 / 15/51, 2-!.l. 

13N /5E-35M1 - RPfereneP point- top of eonPrPte pit, Ple,·ation 
D2.0 feet. 0.75 mile wPst of nnd 0.2:"i milr north of junPtion of 
ronds at southeai;t corner of S ee. 35. T. rn N., R. 5 E. 12/ 11 /31, 
lG.3; 11 / 23 / 32, lG.5; 11/ 20 / 3-!, lG.2; ll/13 /3G, lG.2; 
11 / 2 137, 1--1.8; 1 / 27 / 3fl, 13.G; 1 12/--11, 13.0; 11 / 7 / -!7, H.G; 
12122; --is. 18.0; :1;18; -!!1. rn.6: 111101-111, rn.o; -1 ; 11 ; Go, rn.o; 
11 / 13 / 30, 21.-!; R/ 27 / 51, lG.!1; 11 / 1:i / Gl, 22.7; -!;7 ; G2, 17.7; 
11/7 / G2, 2G.G; 1 / G/ G3, 25.8. 

13N / 5E -36P1- R<'ferenee point- l10l1• in 0!11 pnmp base, 1.U fPPt 
auo,·p ground, elevntion 10G feet. 0.50 mi!P east of junetion 
of roads at southwest corner of Sec. 3G, T. 13 N., R. 5 E., 
on north side of road. 12/ 28 / --18, 20.2; 3/18/4!:l, 17.3; 
11 / lfi / -!t), 20.6; 4 / 5 / 50, 18.7; 11 / 15 / 50, 22.!l; 3 / 21/!il, lG.3; 
11 / 20 / 51, 22.7; -!/7 ; !'i2, 15.G; 11/ 12 /52, 2-!.7. 

13N / 6E-5N1 - HefrrP1iee point- lJn,;p of 1rnmp, elPvntion lG:i fPd. 
1.25 miles nortll of junetion of roads at southeast corner of 
SPc. 8, T . 13 N., H G E., on east s i,le of road. 12/ 23 / -!8, 25.7; 
3 / 17 / -!!1, 2(i.!i; 11 / 8 / -!D, 2--1.7; -! / --1 / GO. 2G.7; 11 / Hi / !iO, 27.0; 
3 / 2!}/ 51, 23.7; ll / 21 / 51, 25.0; -! / 8 / 52, 32.2. 

13N / 6E-6M1- HPfPrP1iee point- top of <'asing, eleYation 17:i f<'et. 
0.20 mile south of angk in road nt "'· t Porner of See. G, 
T. 13 N., R. G E., on east side of roa,I. 12/ 27 / 48, 80.4; 2 / 23 /4!1, 
80.-!; 3 / 17 / 49, 80.G; 11 / 8 / --1!), 80.l; -! / --1 / fiO, 81.0; ll / lG/ 50, 
81.8; 3/2£1/51, 81.3; 11 / 21 / 51, 8:1.0; -! 18 / C.2, t-1.1. 

13N /6E-7R1 - ReferPneP point- top of Pnsing, PlP,,ntion 116 fPPt. 
100 fPPt northwe:;t of junction of f•ounty ru:ids, 1.7G miles eai;t 
of Sheridan SPhool. 12/ 23 / --18, flowing; 3/16/-!!), flowing; 
G/ 13 1-!fl. 0.0: G/2!) / -!fl, 0.0: 8123 /-!fl, flowing; !) !2!11-!D, flow­
ing; 10/8/--1!), 0.0; 2 / H:i !GO, 0.0; --1 / 4 / 50, 0.0; 5/10/ fJO, 0.0; 
ll / lG/ 50, 0.0; 3/2fl/51, 0.0; 11 / 1!1 /51, O.(); ll / 12/ G2, 0.3. 

13N / 6E-901 -RPferenee point- top of --1" x -!" eoncrPt<· C'asing, 
elevation 160 feet. 1.20 miks Past of and 0.88 milP north of 
junction of roads nt southwest Porner of SPc. 8, T. 1;) N., 
R. 6 E. 12/ 23 / -!8, 3.1 ; :1 ; 17 / -!fl, O.tl; 11/ 8 / -!B, 22.3; 4 / 4 / 50, 
1.fl; ll / lG/50, 5.G; 3/W/51, 2.6; 11 / 21 /51, 1.8; 4 / 8 / 52, 2.1. 

13N 1 6E-902- Hefrrence point- top of easing-, 1.:i f P<•t below 
ground surface, PlPvation lGO feet. 1.17 miles enst of and 0$7 
milP north of juuPtion of roads at southwPst eorner of SPe. 8, 
T. 13 N., R. G l<J. 12/ 23/48, 3.0; 3 / 17 /-!fl, - 0.G; 4/-! / i:iO, 2.7. 

13N i6E-9N1 - HPfrrenee point- top of wonc]pn C'O\'<'ring onr 
well, elevation 1!)2 fePt. 1.21 miles Past of and O.Ci mi!P north 
of junetion of roads nt soutlnvest ('Orner of ~ee. 8, T. 13 N., 
R. fi E. 11/ 11/ 2!), --12.2 ; !) /18/30, --10.2: 12/ 11 / :11, -!2.5; 
12110132, -12.7; 12; rn; 33, -!3.7: 11 ; 2om--1. --13.7 : 11/ 23 / 36, 
42.5: 11122; 37, 3fl.2; 1/27 ;3!1, :1n.n; 1; 2141, ::in.o. 
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~\ ppgNDIX 11' 18G 

DEPTHS TO GROUND WATER AT MEASUREMENT WELLS IN AND ADJACENT TO PLACER COUNTY- Continued 

Measurements Made by Division of Water Resources 

(Depths ta water in feet measured from reference paint) 

13N i6E-9N2 Hefr.rrncP point- top casing, PleYation 1SO fret. 
1.21 rnilrs east of and O.G mil,• north of junf'tion of roads at 
;;outhwest corner of Src. S. T. rn N., H. 6 FJ. 11/ 7 / 47, 26.S; 
1 '.U20/48, 2fl.7 ; 3 117 / 4fl. 211.!l ; 11 / 8 / 4:l, 26.2; 4 / 4 / 50, 26.5; 
11 116/ 50, 27.5; 3 129 1fi l. 22.fl; 11 / 21 / 51, 2G.fl; 4 / 8 / G2, lfl.5; 
10/ 15/ 52, 24.5. 

13N 6E - 1881- H eferPUCP point pump has,· on south sid,•, ahoyr 
crack in WPll co\'erin g, PleYation 148 fpet. 0.42 mile wrst of 
junction of roads at northeast f'orner of Sec. 18, 'l'. 13 N., 
R. 6 E., south of road. 12/ 23 148, Gl.1 ; 3 117 /-!!:), 52.0; 11/ 8 / 4!), 
52.3: 4 / 4 / riO, G3.1 ; 11 / lfl / GO, G:1.8: 3 12fl /51, G3.6; 11 / 21 / Gl, 
54.2; 4 / 8 / 32, 53.7 ; 11/ 12/ 52, 54.fl. 

13 N 6E-19A1 - HefP rence point- top of casing, eleYation 114.8 
fePt. O.fiO mill' northeast of central t coru<'r of Sec. lfl, T. 13 
X., n. 6 K 11 / fl / 4D, 14.1; 4 / 5/50, 14.!'i: 11 /14/50, 14.8; 
3/27 / GL 14.7; 11 / 20 /fi l , lG.D; 4 / 8 / G2. 15.:3. 

13N 6E -1 9B1 - Heft'rPnCP point- top of f'asing, 1.0 foot al)()\'P 
ground, eleYat ion 132.4 fr.pt. 0.30 mile nort h of CPntral t cor­
ner of Sec. l!l, T. 13 N., H. GE. 12 / 28 14)-;, :-rn.7; 3 / 16 /4fl, 40.0; 
11; n ; 4n. 34.1: 4 / 5 / 50, 34.0: 11 114 / GO, mu:;: 3 ; 2D/ 51, 37.4; 
11 / 20 /Gl, 40.2; 4 / 8 / 52, 38.8. 

13N / 6E -22N 1- R efprence poin t- top of woo,h•n casing-, eleva­
tion Hi4 ft·l't. O.ii l mile nor th of and 0.25 mile w,•st of junction 
of roads at centra l t corner of S tc'c. 27. 'l' . 1::: X., R. (j FJ. 
12/ 22 48. 2.fl; 3 / 17 / 4U, Li. 

13N -6E-23F1 - R PferPnf'r point- top of \\'oo,IPn co\'ering-, eh'Ya­
tion 226 feet . Southeast of angle in road at crn tra l t corner 
of Section 23, 'l'. 13 N., n. G K 12/ 23/48, 12.4; 2 / 23 / 4tl, 11.S ; 
3/17 / -if), 8.7: 11 / 8 /49, rn.o; 4 / 4 / 50, 11.G; 11 / 16/ GO, 13.5; 
3 / 29 / 51, 10.7. 

13N / 6E -26K1 - H rferrnce point- top of wooden co\'rring· at door 
1 foot north of pump column, Plevation 2fi3 fePt. 0.43 mile north 
of junction of roads at S. t corner of Sec. 26, T . 13 N ., R. 6 
E., on sidr of roa1l. 12/ 2~ 148, 28.fl; 8/17 / 4!), 22.6; 11 / fl / 4!), 
2u.fl; 4 / 4 /fiO, 28.0; 11 / Hi l iiO, 28.4; 3 / 2fl /Gl, 28.3. 

13N / 6E -27 F1 - H<'ferr11f'e poiut- top of til,• ,·afdng-, Plerntion 187 
feet. 1.4 miles nortlnYPSt of junction of roads at central t 
corner of ~ec. 27, T. 17 N., R. 6 E. 6 / 2D / 4!l, Hl.2; 7 / 28 / 4fl, 
rn.3; 8 / 2::i /--HI, rn.6; fl 12!l / 4f), 20.0; 11 / fl 14!), 20.G; 2 / lfi / 50, 
18.7; :3 Jt:i / 50, 19.5; 4 / 4 / GO, ln.2: 11 / lfl/GO, 21.fl: 3 / 2fJ/ G1, 
lfl.1; 11/lU/ !"il, 21.fl; 4/ 8 / 52, 18.5; 11/ 12/ 52, 20.0. 

13N / 6E -28D1- Heferenee point-top of casing, elevat ion 1:lS.3 
fpet. 0.40 mile north of and 0.7!) mile west of angle in road at 
R t corner of Sec. 28, T. 13 N., n. 6 E. 12/ 22/ 48, S.fl; 3 /17 /4f), 
6.6; 11 / !l / 4fl, fl.8; 4 / 4 / :iO, 7.5; 11 / Hi / 50, 8.fl ; 3 / 2!l / Gl, 4.<i; 
4 /8/32, 3.G. 

13N ; 6E-28N1 - Rrferenf'e point- holP in pump hasr, Pl••rnt ion 
140.0 fpet. 0.86 mile \YPSt of and 0.47 milP !-on th of angle in 
road at E. t corner of Sec. 28, 'I'. 13 N., R. 6 FJ. 11/ lfl / GO, Ui.G; 
3/28/ Gl, 8.6; 11 / 13/ 51, HJ.!). 

13N 6E -28Q1- HeferrncP point- top of casing- 2.3 feet aho\'e 
ground, ele\'ation 1G7.G fePt. 0.40 mile southwest of anglP in 
road at E. i cornP r of S,•c. 28, 'l'. 13 N ., H. (i g., on south side 
of road. 12/ 22 / 48, 14.6; 3 / 17 / 4!), 14.1; 5jl:3; 4fl, 14.0; fi / 2!1 / 4!l, 
13.fl; 7 / 28/ 4!), 13.fl; 8 / 25 / 4!), 14.0: !)/ 2!l / 4!), 13.0: ll / !) /4fl, 
13.8; 3/15/ 50, 14.0; 4 / 4 / GO, 14.4 ; 5 / 10/ 50 , 14.0; 6/7 ; GO , 14.3 ; 
7 / 7 /!"iO, 13.S; 8 / 3 / 50, 14.0; fl 16 / G0, 13.!); 10 / 2 / GO, 13.S; 
11/16/ ;";0, 13.fl; 12/ 14 /;";0, 13.G; 1 / 4 /iH, 13.7; 2/7 / fil, 12.8; 
3/7/ 51, 12.6; 3 / 29 / 51, 13.<i; 6 / 5 / Gl, 1:3.7; U/ 27 / Gl, 13.8; 
11 / 20/ fi], 14.0; 4 / 8 152, 13.1; 11 / 12/ 52, 14.0. 

13N ; 6E -30M1 - H eference point-hol e in pump base on south ­
west side, elevation 108.2 fePt. On opposite side of U. S. High­
way f)f)E from junction of road and U . S. llighway !)!)E, 2.75 
miles south of Sheridan. 12/ 27 / 48, 20.7; 3/lfl/4fl, rn.o; 5 /3/4!), 
18.8 ; G/ 11/4D, 60.5*; ;i/2:i / 4fl, 63.o*; <i/ l / 4!l, 63.S* ; 6/30/ 4!l, 
134.0*; 8/ 2/ -itl, 31.4; 11 / D/ 4!), 24.2; 2/16/GO, 20.2; 3/14/ GO, 
20.0; 4/ ;"i / 50, 20.0; 8 / 7 / 50, 33.1; fl / 6 /GO, 24.2; 10 / ::\ / :;0, 22.fi ; 

* Pump operating. 

11 / 15 / 50, 22.2; 12/14/GO, 20.4; 1/ 4 /51, 20.1; 2 / t./Gl, 18.1; 
3/7/ 51, 18.6: 3/28/ Gl, 17.fl; fi / fl /fil, lfl.4; 11 / lfl /51, 22.4; 
2/ 2fl / 32, 18.G; 4/ 4 / 52, 18.0; ll / G/G2, 2fl.3. 

13N 6E-32G1- Heforpnce point- top of ca1-ing, O.G fert abo\'e 
g-round, elerntion 126 feet. 0.03 mile Past of U. S. Ilig-hway 
f)!)E on north s i,le of Ewing R oad. 12 / 23 / 48, 10.G; 2/18 / 4fl, 
8.2; 3 / 18/ 4!1, 5.3; 11 / fl / 4fl, 10.4 ; 2/lG/ 50, S.2; 4/ fl / GO, 6.7; 
11 / lG / /iO, 8.2; 12/ Hi/50, 1.5; 1 / 4 / 51, 2.3; 2/7 / 51, 1.6; 3/fi/51, 
2.6; :~ ; 23 / Gl , 3 .fl ; 5 / fl /fil, 4.3; fi / 5/Gl, 6.3; 7 / lG / Gl, 7.5; 
8 / 22 / fil, 7.!); !)/2fl / !il, fl.4; 11 / 1!) / 51, 6.!); 2 / 27 / G2, 1.8; 
3/ 31/ G2, 2.fl; 11/ 12/ G2, 6.4. 

13N 6E -33C1 - n,,ferrnf'e point-top of pump hase. eleYation 142 
fe et. 1.0 mile north of junction of roads, located at a point 
0.2G mile east of southwest Porner S ec. 33, 'I'. 13 N., n 5 E., 
on ,n~st s ide of road. 12/22 /48, 21.4; 3/18/4fl, 11.7; ll / fl / 4fl, 
31.!); 2/15/50, lli.2; 3/lG/GO, 14.!l: 4 ; 4 / fiO. 13.fl; 11 / 16/ 50, 
22.6; 3/ 28/ 51, 11.G; 5 ;W51, 15.:3; 4 /4 /52, 11.2. 

13N . 6E-33K1 - RPferenf•p point- top of pump ba1-P on south side. 
elevation 151 fr.et. 0.48 mile north of and 0.54 mill' ,•ast of 
junction of roads located at a point 0.23 milP ea~t of south­
WPst Porner of SPc. :::3, T. 13 N., n. (i E. 12 / 22 / 48, 2!).7 ; 
11/ fl / 4!l, 41.7; 4/4/fiO, 23.8; !"i/10/fiO, 64.!)*; 11/ lfl/ fiO, 35.8; 
3 /28/ Gl, 22.0; 11/ 13/51, 37.:3; 4 /4/G2. 21.G; 11 / 10/ G2, :3U.2. 

13N ·6E-33M1- R efP rPllf'l' poi n t- bolt> in pump hasP, PIPYation 
147 ftc'rt. 0.36 milP north of junPtion of roads located at a 
point 0.2G mile east of southwPst f'orner of Sec. 33, 'I'. 13 N., 
H. (i K on \\'e;;t sit!P of road. 12/ 22 / 48, 24.2; :i / 11 / 4!l, 32.6; 
6/2!l/4!l, 42.0 ; 7 /28/ 4fl, 68.G*; 8/ 2ri/4fl, fl7.D*; D/ 2fl/40, 
(i!l.O*; 11/ fl / 4fl, :rn.5; 2/Hi/ GO, 24.2; 3/H'i/GO, 21.l; 4/4/50, 
rn.n; ii/10/50, 46.7; 10/3/GO, 44.0; 11/ lfl/GO, 30.7; 12/ 14/ GO, 
2:i.O: 1/ 4/ 51, 22.1; 2/7/ Gl, rn.3; 3/7/Gl, 18.7; 3/ 28/ 31, 18.1; 
r; ; n; r,1, 20.3: n; 2r. ;31, 4fl.7: 11; 13; 31 , 31.3; 2; 21 ; r.2, rn.o: 
4 / 4 / 52, 17.7; 11/ 10/ 52, 3fl.2. 

13N / 6E-33M2- H eferenee point- holr in hase of pump, elerntiou 
140.5 feet. 0.44 milP north of and 0.25 mile west of junction 
of roads located at a point 0.2fi mile Past of so u th west corner 
Sec. :::3, T . 13 N., R 6 E. 12/22 / 48, 2!1.7; 3 / 23 /4!), 14.2; 
11 / !l / 4!l, 34.1; 4 / 4 / fiO, 15.4; 11/ lfl / GO, 25.5; 3 / 28 / 51, 13.7 ; 
11 / 11 / 51, 27.6; 4 / 4 / 52, 13.2. 

13N / 6E -34F1 - HPferPnce point- top of casing, 4 .G fept above 
ground, elevation 173 f Pet. 0.2G mile south of angle in rnad 
at N. t c-ornrr of Sec. 34, T . 13 N., H . 6 E. at rnd of privatr 
road. 12/ 2f /48, 12.7 ; 2 / 23/ 4!) , 12.G. 

13N / 6E-34P1 - HefPrenc,• point- top of woorl conr. O.i'i feet 
abo\'P ground level , elevation Hi:\ fret. 0.21 mile west of 
junction of roads at S. t corner of SPc. 34, T. 13 N., R. 6 E. 
11 / !l / 2!l, S.!",; fl / 10/ 30, 10.7; 12/ 11 / 31, fl.4 ; 12/ 10/ 32, S.S; 
12/ 1!)/ 33, 7.5; 11 / 20 / 34, 7.5; 11 / 23 / 36, 8.0; 11 / 22 / 37, 7.8; 
1/ 27 / 3fl, 7.6. 

13N / 6E -34P2- Hrfr.rcnf'e point- top of concrete l,lor·k, rlPYatinn 
Hil feet. 0.21 mile west of junr·tion of roarls at ~. t eornPr 
of Sec. 34, T. 13 N., H. 6 E. 1/27 / 3fl, 8.0; 1 / 2 / 41, 7.7; 11 .. 7 / 47, 
6.7; 3 / 23/ 4!), fl.fl; 10 / 16/ 52. 5.8. 

13N / 6E -35 B1 - H eferPner point- top of wood f'over oyrr \\'Pll, 
PlP\'ation 20fi fret . 0.10 milP rast of a nd 0.04 rnilP south of 
junction of roads at N. t f'Orner of Sec. 3fi, T. 1:3 N., H. Ii E. 
12; 2:{ ; 48 , 23.1: 3/23/49, 20.3; ll / !) / 4f), 22.8; 4 /4 / 50, 21.5; 
11; rn; m, 23.7: 3; 2fl/51, rn.3. 

13N / 6E -35F1 - RPfrrPnce point-top of 2" x 12" plank CO\'P r ­
ing, 2.0 fPet aboye g round, elPYation 17!) feet. 0.10 mile WPst of 
and 0.40 mile south of junction of roads at N. t cornPr of 
Sec. 35, T. 13 N., R. 6 rn. 12 / 21 / 48, !l.2 : 3 / 23 / 4D, 8.0; 
11/ fl/4!), 8.3; 4 / fi / 50, fl.4; 11 / 17 / fiO, 8.fl; 11/ 13/51, S.S. 

13 N/ 6E-35N1 - Hefe rPnc,• point- top of casing, Pl<'rntion 182 
feet. 0.42 mile west of junf'tion of roads at R. t f'o rner of Sec. 
3G, T. 13 N., H. G K, 100 fppt north of road. 12/ :!l/4S, 2.0; 
3 ; 23 / 4fl, o.n; 11 ;22; 4n, 2.3; 4 111 ; r;o, 2.1: 11 11 7 ;r,o, 2.0; 
3;20; 51, 2.2; 11; rn;51, 1.1; 4 ; 10; r;2, 2.1. 
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APPEKDIX U 

MINERAL ANALYSES OF REPRESENTATIVE SURFACE WATERS IN AND ADJACENT TO PLACER COUNTY 

Station 

VALLEY AND FOOTHILL UNIT 
Uold Hill Dam below C'ombie Dam _ 

Bear RiYer Canal , spill to Halsey Foreba~· 

Sailor Ra ,·ine below Francis Rane h __ _ 

Antelope Creek near Rocklin 

Linda Creek at Ro,e\'illP_ 

Pleasant Gro,·e Creek at Lin"oln Road __ 

Auburn Ra,·ine at U. S. Highway !l!lE __ 

Coon Creek at U.S. Highway 99E ___ . 

Reclamation District 1001 channel at Pacific A\'enue 

A;\IERICAN RIVER UNIT 

Date 
of 

sample 

5; 14 / 51 
6 , 12/ 51 
8 '31 / 51 

LO/ 5/ 51 

5/ 14 151 
6 / 11 / 51 
8/ 31 / 51 

IO/ 5/ 51 
1/ 11 / 52 

5/ 1-1 / 51 
6 / 11 / 5 1 
8 13 1/ 5 1 

10, ,5/ 51 
1/ 11 52 

5 / 11 / 51 
6 / 11 / 5 1 
8 13 1; 5 1 

IO/ 5/ 5 1 
1/ 11 152 

3 / 26 / 51 
5, 11 ' 51 
6 / 11 / 5 1 
8 31151 

10 ,' 5 151 
1/11 / 52 

3 / 28/ 51 

3126/ 51 
5 / J J / 5 1 
6 / J J 5 1 
8 130 1,51 

IO .5 '51 
1/ 11 / 52 

3 / 26 / 51 
5 / 11 / 51 
(i / 11 / 5 1 
8 ' 30/ 51 

10/J0/ 51 
1/11 / 52 

3 '26 / 51 
5 11 51 
6 12/ 51 
7 '23 51 
!l 5 / ,51 

10 10/ 5 1 
1/ 11 / 52 

, Con-

I 
duct­
anC"e, 

Ec X 106 
at 25° 

C. 

45 . 3 
47 .9 
62.4 
56. l 

34.3 
47 .2 
33.3 
3!J 4 
44 

159 
13G 
121 
157 
15G 

132 
196 
158 
130 
201 

233 
174 
131 
348 
254 
18\1 

354 

214 
120 
71 
66 

131 
151 

236 
204 
193 
15\J 
177 
150 

200 
193 
188 
20,j 
228 
HJ3 
1,j3 

El D orado Creek 25 feet below obsolete diversion of !J / / 49 58.8 
Breece-Wheeler Ditch. S<'c. 26, T 15 N, R 12 E, 
l\lDB&l\1 

Bullion ;\line, S<'c, 26, T 15 N, R 11 E, :\IDB,HI !l 12 49 107 

Big Reser\'oir, ~ hirttail Canyon_ 9 - , 49 :n. 8 

l\lormon Creek at Pacific Gas and Electric Co111pany 
South Canal near Auburn __ __ ___ _____ .5 14 ,51 131 

North Fork American River at bridge 2 miles down-

6 / 11 / 51 157 
8 :n / 51 144 

10/ 5 / 51 160 
I 11 / 52 208 

stream from North Fork Dam _____ ____ - --- - 5 8 '52 :19 7 

l\liddle Fork American Ri\'er 200 yarde upstream from 
junction with North Fork _ _ _ _ 5 8 ' 52 27 . 4 

South Fork American Ri,·e r at f'oloma Bridi:e_ _ _ 5 8 52 23. 5 

American Hi,·er at Folsom Bridi:e 5; 8 152 3,5 . 1 

Boron, 
in 

ppm 

0 . 02 

0 . 02 

0 . 02 

0 .02 

0.2.'i 
0.02 

0.4\J 

0.28 
0.02 

o.08 i 

0.00 

0.24 
0.08 
0. 23 
1.01 
0.06 

0.00 

0 . 00 

0.00 

0.02 

0 . 00 

0.00 

0 . 00 

0 . 00 

Ca 

0 . 1-1 

O. IG 

0 . 50 

0 .60 

0.9,j 
o.n 

1.15 

0.95 
0.48 

l.00 
0.24 

0 . 8,j 
0 . 75 
0.!JO 
0.80 
0.80 

0.23 

0 . 41 

0.00 

0.48 

0.24 

0 . 18 

0.11 

0 . 22 

l\ l g 

0 .31 

0.16 

0.82 

0.61 

0.82 
0.64 

0.66 

0.80 
0.55 

l. 15 
0.\18 

0.82 
0 . .78 
0.57 
0.!10 
0.82 

0.22 

0.60 

0.11 

0.64 

0.08 

0 . 07 

0.09 

(l.08 

l\ l inc ra l cons tituent , , 
in equiva lents pe r million 

Na 

0 . 07 

0.10 

O.OG 

0.0\J 

0.30 

0.25 

0.23 

0.32 

0.65 
0.48 

l. 78 

1.87 

0.43 
0.27 

0.17 

0.3,5 
0.32 

0.23 

0.48 
0.43 
O.fi.5 
0.;',6 
0.65 

0.3-1 

0.34 

0.2.3 

0.22 

0.28 

0 . 02 

0 . 02 

0 .02 

0 .02 

l! CO , 
+co, 

0 .36 
0. 43 
0.48 
0.43 

0.28 
0.30 
0.23 
0.26 
0.30 

1.07 
0.85 
0.8-1 
I .0,5 
0.88 

1.08 
1.66 
1.31 
0.(12 
1.2 1 

l. 77 
1.38 
1.03 
1.61 
1.18 
1. 15 

2 . 03 

1.71 
1.05 
0.52 
0.4ll 
1.08 
1.08 

2.07 
1.80 
1.67 
1.28 
1.57 
1.21 

1. 71 
1.67 
1.44 
1.87 

.93 
1.60 
l. 11 

0 . 57 

I. rn 

0 . 12 

1 .0.i 
1.23 
I. 13 
1.21 
1.:n 

0 .38 

o . 2r. 

0 . 23 

O. :H 

Cl 

0 . 01 
0.05 
0. 12 
o.:H 

0.02 
0.0.5 
o.m 
0.00 
0.00 

0.07 
0.02 
0.08 
0.06 
0.08 

0.08 
0.07 
0.11 
0.06 
0.17 

0.37 
0.22 
0.08 
1.46 
0.90 
0.25 

1.18 

0.23 
0.10 
o.m 
0.05 
0.11 
0.14 

0.20 
0.13 
0.10 
0.09 
0. 11 
0.11 

0.19 
0.19 
0.23 
0.19 
0.28 
0.17 
0.17 

0.00 

0.03 

0 . 02 

0.07 
0.02 
(l.08 
0.90 
0.23 

0.01 

0.01 

0.01 

0.01 

SO, 

0 . 08 I 

0.07 

O.,j2 

0.21 

0.2;'; 
0.20 

0.65 

0.2,5 
0.16 

0.25 
0.11 

0.23 
0.21 
0 .21 
0. Ill 
0.09 

0.02 

0.10 

0.01 

0.2;'; 

0.03 

0.02 

0.01 

0.02 

NO, 

0 . 01 

0 . 01 

0 . 01 

0 . 01 

0.00 
0.01 

0 . 00 

0.02 
0.02 

0.01 
0.01 

0 . 00 
0.01 
0.01 
0.00 
0.02 

0.00 

0.00 

0.00 

0 .01 

0.00 

0 .00 

0.00 

0.00 

JSD 

Per 
el•nt 

sodiu111 

15 

1G 

16 

27 

18 

20 

16 

20 

27 
25 

53 

50 

20 
20 

25 

14 
15 

22 
22 
35 
25 
28 

43 

25 

61! 

16 

6 

8 

10 

7 
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l!)() PT,.,\ CER COUNTY TXVES'l'IGATIOX 

MINERAL ANALYSES OF REPRESENTATIVE SURFACE WATERS IN AND ADJACENT TO PLACER COUNTY- Continued 

Con- 1 Iineral consti t uents, 

Date 
rl uc t- Boron , in equivalents per million 

Per 
Sta t ion of 

a nce, 
in ----

EcX I06 cent 
sa mple at 2.5° ppm 

i\l g I 

HCO, sodium 

C. Ca Na +co. Cl so. NO, 
-------------

BEAR RIVE R UNIT 
Eden Valley drain near Colfax ,5 / 11 / .S l 84 0 . 02 0 . 36 0 . 40 0 . 13 0 . 79 0 . 04 0 . 10 0 . 01 14 

6/ 11/ .S l 98 0 . 80 0 . 02 
8 / 3 1/ .S l 101 0 .2 1 0.84 0 . 07 20 

10/ .S/ .5 1 120 0.82 0 . 14 
1/ 11 / .52 77 0.49 0. 11 

Rear Ri\"er near Auburn ___ ___ ___________________ .S / 14/ .S l 44. 7 0 . 02 0 .20 0 . 23 0 .06 0 .36 0 .03 0 . 08 0 . 01 12 
6 / 11 / 4 1 91.6 0 . 17 
8 / 3 1/ .5 1 ()3 . .S 0 .2 1 0 . .59 0.16 24 

10/ .S/ .5 1 101 0 . .56 0.28 
1/ 11 / .52 .54 0.36 0.08 

Bear Ri\"er near \Vheatland ----- ----------- - - - .S/ 11 / 51 102 0 . 02 0 .55 0 . 40 0 . 14 0. 74 0 .06 0 . 21 0 . 01 13 
6 / 11 / 51 180 0 . 01 
8 / 30/ 51 303 0. 32 2 .26 0 . 23 10 

10/ 10/ 51 304 2. 10 0.28 

TAHOE UNIT 
Lake Tahoe, north end, (Tahoe Vi5ta) Sec. 14, T 16 

N , R 17 E , i\IDB&1L ___________________ 5/ 15/ 5 1 101 0 . 20 0.48 0 . 24 0 . 22 0.92 0 . 06 0.04 0.00 22 
9/ 1() / 5 1 99 0.05 0.46 0.20 0.33 0.90 0 . 06 0.08 0.00 32 
5/ 19/ 52 97 . 5 0.01 0.48 0.20 0.26 0.89 0.03 0.05 0.00 27 

La ke T a hoe, west side, (Tahoe City) a t Stat e High-
way 8() bridge over Truckee River ___ --- 5/ 15/ 51 94 0.02 0.46 0 . 24 0.22 0.90 0.03 0.04 0.00 22 

9 / 1() / 5 1 96 0.04 0.48 0.18 0.31 0.89 0.05 0.05 0.00 31 
5/ 20/ 52 8() . 2 0.02 0.43 0.22 0.26 0.90 0.06 0.04 0.00 27 

Truckee River at Truckee ___ _________ ___ ... __ ... _ 5 / 14/ 51 71.3 0.06 0.38 0.22 0. 14 0.66 0 . 03 0.10 0.01 18 
9 / 19/ 51 9g 0.09 0.50 0.20 0.30 0.90 0.05 0.07 0.00 30 
5/19/52 71.2 0.03 0.40 0.15 0. 18 0. 72 0.03 0.05 0.00 24 

Truckee River at Farad ____ ------ ___ . __ .... _____ 5/ 14/ 51 94 0. 17 0.36 0.20 0.13 0.66 0.06 0.04 0.00 18 
9 / 19/ 51 74 0.04 0.44 0.26 0.24 0.84 0.05 0.06 0.01 25 
5 / 20/ 52 61.6 0.02 0.30 0.18 0.13 0.59 0.02 0.03 0.01 20 
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1 
Class ,Yell number 

1 10N/ 5E-9L L ___ 
10N/ 6E-16Dl __ 
11N/ 5E-6AL ___ 
l lN / 5E-10LL __ 
11N/ 5E-19lll __ 
IIN/ 5E-3 1Al __ 
I2N/ 5E-3A2 __ __ 
12N/ 5E-5Rl ____ 
12N/ i,E-6RL __ 
12N /5E-14LL __ 
12N/ 5E-14LL __ 
12N/ 5E-17BL __ 
12N/ 5E-17BL __ 
12N / 5E-23Hl __ 
l3N/ 5E-9IIL __ 
13N / 5E-23R2 ___ 

AYERAGE 

2 11N / 6E-17Jl ___ 
12N / 5E-13AL __ 
13N/ 5E-10Kl __ 
13N/ 5E-10Pl_ __ 
13N / 6E-33C J __ _ 
13N / 6E-33CL _ 
13N1 6E-33CL __ 

AVERAGE 

3 l2N/ 6E-27D1 __ 
12N/ 6E-27D l __ 
12N/ 6E-27D l __ 
12N / 6E-28:\l l __ 
12N/ 6E-28:\ll __ 

I 

AVERAGE 

12N/ 6E-23CL __ 

APPI~~DIX G 

COMPLETE MINERAL ANALYSES OF GROUND WATERS IN PLACER COUNTY 

Depth, 
in feet 

---

385 
682 
580 
652 
213 
800 
630 

455 
455 
870 

210 

391 
391 
39 1 

116 
116 

Spring 

Use 

------- -

Irrigation _______ 
Irrigation _______ 
Irrigation __ - - -
Irrigation __ - - -
Irrigation --
Irrigation __ - - --
Irrigation _______ 
Irrigation __ - - -
Irrigation __ _ __ 
Irrigation __ __ ___ 
Irrigation ___ __ __ 
Irrigation - - - --
Irrigation __ - - -
Irrigation _______ 
Irrigation __ _____ 
Irrigat ion __ _____ 

Irrigation ___ ____ 
Irrigation ___ ____ 
Irrigation _______ 
I rrigation _______ 
Irrigation __ _____ 
I rrigation _______ 
I rrigation _______ 

Irrigation __ _____ 
I rri!(ation _______ 
Irrigation _______ 
Irrigation __ _____ 
Irrigation __ _____ 

- - - - - - -

Date of 
sample 

7 I 9/ 5 1 
7 I 6/ 51 
7/ 9/ 51 
7 I 9/51 
7 I 9/51 
6/ 27/50 
6/ 29 / 50 
7 I 3/51 
9/ 18/i,O 
9/ 8/ 50 
7 I 5/ 51 
6/ 27 / 50 
9/ 13/ 50 
7 I 5/51 
9/ 15/50 
7 I 9/51 

7 I 5/5 1 
7 I 9/ 51 
7 I 2/ 51 
7 I 2/51 
6/27 / 50 
9/ 15/ 50 
7 I 2/ 51 

9/20/ 49 
6/ 29/ 50 
7 I 2/ 51 
6/29/ 50 
9/ 13/ 50 

5/24 151 

Con­
duct-
a nce, Boron, I--

Ee Xl 06 in ppm 
at25°C. Ca 

Mineral cons tituents , in equivalents per million 

!\lg Na 
IIC'O a 
+ CO , CI SO, 

- ------------ - ------ - - ---

308 0.28 0.85 0.90 I 1.39 I 1.94 1.01 0.12 
260 0.10 0.95 0.82 I 

, " I 

2.23 0.42 0.03 
321 0.31 0.80 0.66 1.52 1.97 

1.04 1 
0.06 

294 0.15 0.85 0.82 1.22 2. 06 0.84 0.08 
254 0.10 0.80 0.57 1.26 2.03 0. 5 1 0.07 
340 0.29 0.85 0.90 I. 52 2. 10 0.59 0.10 
180 0.11 0.70 0.74 0.96 1.90 0.31 0.06 
240 0.20 0.90 0.68 0.91 1.97 0.48 0.06 
199 0.09 0. 70 0.60 0.74 1.20 0.28 0.08 
274 0.40 0. 70 0.65 1.56 2.33 0. 54 0.04 
281 0.76 0. 75 0.68 1.52 2.48 0.45 0.02 
180 0.06 0.60 0.74 1.26 I. 71 0.25 0.06 
153 0.13 0.60 0.38 0.52 0.54 0.27 0.05 
284 0.56 0. 75 0. 71 1.39 2.0."> 0. 79 0.04 
370 0.02 I. 75 1.39 0.74 2.21 0.25 1.44 
342 0.26 0.95 0.82 1.48 1. 72 1.35 0.21 

------------------------
268 0.23 0.84 0 . 75 1.18 1.90 0 .59 0 .16 

627 1.42 1. 50 1.07 3.09 1.51 3.60 0 . .54 
369 1.33 0.65 0.61 2.48 2.13 1.07 0.46 

1,400 0.94 3.90 0.61 7 .83 1.44 10.49 0.62 
1,350 0.84 3.45 0.82 8.09 1.61 9.92 0.69 

510 1.61 1.30 1.48 3.00 2.51 2.20 0.79 
422 1. 70 0.60 0.56 2.43 0.44 2.25 0.27 
574 1.98 1.30 1.23 3.04 2.61 2.25 0.71 

------------------------
750 1.40 1.81 0.91 4 .28 1. 75 4.54 0 .58 

1,450 2.85 3. 70 1.18 10.16 1.30 11.49 1.45 
1,470 1.88 3. 70 1.23 8.61 1.39 11.50 1.50 
1,650 2.33 3.90 0.98 10.00 1.44 12.11 1.54 
1,480 1.66 3.05 1.56 10.35 1.30 11. 72 1.58 
1,420 1.60 1.15 0.81 9.05 0.56 10.41 1.35 

------------------------
1,494 2.06 3.10 

L15 I 
9.63 1 1.20 I 11.4' I 1.48 

20,200 32. 00 47 .45 1.56 180.43 202.2,5 27 .50 0.33 

NO a 

-----

0.04 
0.02 
0.06 
0.01 
0.02 
0.07 
0.02 
0.04 
0.00 
0.00 
0.02 
0.04 
0.00 
0.05 
0.27 
0.06 

---
0.04 

0.04 
0.04 
0.05 
0.08 
0.10 
0.00 
0.05 

---
0 . 0."> 

0.07 
0.15 
0.18 
0.10 
0.00 

---
0.10 

] !11 

Per 
cent 

sodium 

H 
35 
50 
42 
47 
26 
39 
36 
33 
52 
5 1 
48 
30 
48 
18 
45 

---
40 

54 
66 
63 
65 
52 
64 
54 

60 

68 
64 
67 
69 
70 

68 

0.02 I 78 
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lD:2 Pl ,~\CER COU}nY INYESTICL\'l'I< )~ 

PARTIAL MINERAL ANALYSES OF GROUND WATERS IN AND ADJACENT TO PLACER COUNTY 
-~-- ------------

D a te 
Conduct- , 

C l, T ota l D a te 
Cond uct-

C l, \\" (•!l Depth, ance, W ell l>epth , Tot.al 
Use of in solids, Use of 

ance , 
in solids, nun1ber in fee t E e X 10'; number in fc·e t E e X IO' S'lmple 

a t :25°C. 
ep1n in ppm s:unple a t 25°C. e p1n in ppm 

--------- ---------

11N. 5 E-17 ll l _ I rrigat ion fi / 27 -!9 0 .84 152 
IO N,'5E-3Nl _ Irriga tion 8 7 .50 3 l fi 1. 10 

9 / 12 ,50 308 1.08 llN/ SE- ISHI _ 480 Irrigation 7 / 7 149 O . .Sfi !GO 
5/ 22/ 5 1 3 1-! 1.08 8/ :20/ 49 0.38 170 

.5/ 22/ 51 25.5 0.54 
ION 13E-9Ll __ _ Irriga tion 5/ 22/ 5 1 300 0. 9G 

I IIN/ 5E -19 . .\L 338 Irriga tion 8 ·2fi : 49 0.51i 190 
ION .,E-10.fl Irriga tion 7 I 7 . -!9 0 . . 511 215 8 30, -!9 0.36 180 

5/ 22,1 51 331i 0.51 
IIN / 5 E-191Il _ fi52 Irriga tion I 7 / 7 /-!9 0 511 152 

ION / 5 E- l lEI Irriga tion 5, 18 /5 1 282 o .. 54 8 '30 1-!9 0 28 150 
5 / 22/ 5 1 2G8 0 fi2 

ION/ 5E - !IGI I rriga tion 8/ 1/49 1.13 270 
IIN/ 5E-19JL _ 420 Irriga tion 8 / 7 / 50 2H:! 0.28 

ION '5E- 12El _ 250 I rriga tion 7 1 149 1.-!l 305 
__ I 1 !N/ 5E - 19Pl _ l rriga t.ion f, / 8 1-!\J 0.51i 182 

ION liE -.S LL __ I rriga tion 5/ 23/ 51 238 0.82 8 30/ 49 0.28 180 
ii / 27 / .50 281 0.73 

ION / 11 E-9 Dl 351 I rriga tion 9 ·20 -!9 0. 28 150 !l .1 12/ 50 292 0. 73 

ION, tiE- 11E3 _ -!00 I rriga tion 5/ 23 / 51 472 1.69 l 1N/ 5E-28Pl _ 5fi 2 Irriga tion I 
.i! IG / 50 323 I. 13 
8, 1/ 50 3 1.5 1.01 

lON/ liE- l!iDI _ 385 Irrigation n/ 2/ 50 25fi 0.4 2 
8 / 1/ 50 2fi-! 0.45 l 1N/.5E-29A l _ Irriga tion 5 122/ 51 277 O.fi2 
5/ 22/ 51 259 0.39 

l lN/ .5E-29G2 __ Irriga tion 5 / 2G/ 50 29 1 0.59 
IIN/ -!E- IOAJ _ Irri g:ation 5/ 23/ 5 1 272 0.-!5 I 

l lN/ 5E-29 Hl __ 303 Irriga tion ,5 ; 17 / 50 3 19 0.82 
llN, -!E- 1011 1 l rri g.1tion 5/ 23 / 5 1 :wo 0.39 8 7 / 50 311 0.82 

llN 14E- J:!.l2 _ I rriga tion 5 / 23/ 5 1 :!89 0.112 I l 1N/ .5 E-29Kl _ Irriga tion 8 130 1-!9 0.28 170 
0/ 2/ 50 303 0. 7G 

l1N; 4E- l4Dl Irrigation 5/ 23 / 5 1 302 0.62 s: 1/ 50 295 0.73 
U/ 12/ 50 290 0. 73 

l !N/ 4E-23.ll I rrigation 5/ 23/ 5 1 292 0. 5 1 ,5/22/ 5 1 288 0.73 

11 N / 4 E-:!4Ll Irriga tion 5/ 23/ 5 1 I 282 0.-!8 I IN /5E-29K 2 _ Irriga tion 8/ 30, -!9 0.56 190 
5 117 / 50 297 0.8! 

11 N / 4E -2.,?.I L __ Irrigation 5/ 24 / 5 1 329 0.51 8 ' 1/ .50 290 0.82 
9 / 12/ .50 287 0.82 

11 N; 5E -311 L __ Irrigation 6 / 27 47 0.8-! 17 2 .5 / 22/ 5 1 29 1 0.8-! 
9; 13/ 49 0. 28 170 

IIN/ 5E -30Al _ 2:lO Irriga tion 8 ' / -!9 0.5!i IG2 
11N/ 5E -3l\l3 ___ _ Irriga tion 7 / 7 / 49 I. 97 305 8/ 30/ 49 0. 28 !GO 

11 N / 5 E--!PL _ __ Irriga tion 9/ 13. 49 0.8-! HJO 11N / 5E -31AL 2 13 Irri~ation 7 / 7 / -!9 1.13 188 
8. / -!9 0 . 511 172 

11N/ 5 E-!i..\L ___ 68:l Irriga tion 7 .' 7. -! 9 1. 13 200 5 / 20/ 50 295 O.fi8 
8/ 31 / -!9 0 . 5fi 170 8 1/ 50 29.5 0. r,,5 
5 / 29 / 50 3 28 1 . 15 
8 1 1/ 50 3 1-! 1.01 l lN/ 5E -32N 2 _ Irriga tion 01271-!9 0.5fi 172 
9/ 12/ 50 311 0.99 8/ 31 / -!9 0.:!8 170 

l l N / 5E-liG L 3 15 lrrig·_1,tion 6/ / 49 0 . 28 147 I IN/ 5E-33l'l ___ 33f, Irriga tion 5 / 22/ 5 1 257 0.51i 
8 / 30/ -!9 0. 28 130 
5 / 8 / 50 24 2 0.3-! IIN / GE- 17.JJ _ 210 Irriga tion fi / 2/ 50 061 5 .55 

8 2/ 50 047 3. 78 
ll N / 5E-f,Q!_ ___ 320 lniga t ion 6/ -!9 0 .28 H,6 9 ' 15 / 50 f,;29 3.Gli 

8. 30/ -!9 0 .28 130 5 / 2-!/.~ I li34 3.SS 

I IN/ 5E-7Fl _ ___ lrrig~ tion 5; 22/ 5 1 230 0. 39 12N '-! E-2 BJ _ Irriga tion 5 / 17/ 5 1 220 0.23 

11 N / 5E-7LL ___ Irriµ;a tion (l / 15/ 50 :lli-! 0 .5fi ! 2N / -!E-2Ql Irrigation 5 / 2-! / 5 1 2GU 0.2-! 
5 _1:!2 / 5 1 245 0.-!5 

12N / -!E-3 Al Irriga ti on 5/ 2-!/5 l 300 0.62 
l! N / 5E-iPL ___ lnigat ion 6/ 15/ 50 288 O. f,8 

I 9, 12150 21\l 0 .5 1 l:lN/ -!E- IOCI __ Irriga tion 5 / 17 / 5 1 258 0.28 
5 / 2-! 15 1 257 0.28 

llN/5 E-7R L ___ I Irrigation 5 / 8 / 50 3 17 0 .(10 
8 1 7150 2!13 0 . 7(l 12N 1-! E- 13Rl I rriga tion 5/ 2-! 151 24.5 0.3-! 
5 / 22; 5 1 288 0 . 79 

12N/ -! E- 15ML Irriga tion 5/ 25 / 5 1 26:3 0.31 
11 N / 5E-14PL __ 480 Irriga tion 6/ 2/ 50 288 0. 70 

12N/ 4E-:!4Al Irriga tion fi/ 2/ 50 2-!7 0.34 
ll N . 5E-141'2 53:! Irrigat ion (l / 7 / 50 2.',0 0 .45 

8 / 1/ 50 39•) 1. 2 1 12N / 4E-24F l I rriga tion 5/ 2-!/5 l 232 0.3-! 
9 12 / 50 341 1.30 

12 N;'4E-25Cl _ _ I rriga tion 5/ 2-! /51 258 0 . 45 
I I N / 5E- 15G l _ 13., Ir rigat ion 5, H,; 50 3 Hl 0 .93 

12N '4E-3-!Ll I rriga tion I 5/ 2-! /,j J 3 28 0 . 4.5 
IIN/ 5E- !liD I ii !O I rriga tion 5 22 , S l 241 0 . .3 1 
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APPENDIX G El3 

PARTIAL MINERAL ANALYSES OF GROUND WATERS IN AND ADJACENT TO PLACER COUNTY- Continued 

Date 
Conduct-

Cl , I T otal Date 
Con,luct-

Cl, Total 
Well Depth , 

Use of 
ance, 

iu solids, 
\\'ell Depth, 

Use of 
ance, 

in solids, 
number in fee t 

sa mple 
Ee X l06 

in ppm I 
n umber in feet 

sample Ee X IO' in p pm 
a t 25°C. epm at 25°C . ep m 

~I ------

12N/ 5E-2Bl ____ 220 Irriga tion 5/ 8/ 50 230 0 .28 12N 1 6E-2 1NL Irr igatio n 8 ' 8/ 50 514 1. 86 
8/ 3/ 50 2 13 0 .25 

i 

\j 112/ 50 504 1. 89 
5/ 23 / 51 206 0. 28 I 

12N / 6E-21Pl ___ I J 
5 122 / 51 502 1. 86 

12N/ 5E-3A l ____ 3 10 Irrigation 5/ 24/ 50 206 0 .25 Irrigation 5 / 10/ 50 3!J9 1.52 
6/ 28 50 204 0. 28 I 
8/ 8 / 50 202 0 .28 12N/ 6E-22L2 __ _ N on- 6 ' 7 150 7,300 (i0 .56 

,m-,m'---1 
operating 

12N/ 5E-3A 2 ____ 800 I rriga tion 5/ 24/ 50 199 0. 25 
6/ 28/ 50 207 0.28 12N Irrigation 8 125. 49 11 .53 926 

5 / 10/ 50 877 5.35 
12N/ 5E-4JL ____ Irrigation 5/ 24/ 50 192 0.28 I 8/ 8 ;jO 1,390 ll . 72 

9/ 12/ 50 207 0.25 
I 

5/ 22 51 1,81 3 7 .60 

12N/ 5E-5RL ___ 
6W I Irrigation 6/ 2/ 50 242 0.51 12N; 6E-28Al ___ Irriga tio n 5/ 22/ 51 529 2. 82 

8/ 1/ 50 244 0.48 
5/ 23/ 51 240 0.48 12N, 6E-28BL __ Irriga tion 5 110 /50 590 3. 09 

8 / 8 / 50 608 3. 21 
12::-.,15E-6A l __ -- Irriga tion 6/ / 49 0 .28 133 5 ' 22/ 5 1 587 5. 18 

8/ 31 / 49 0 . 28 120 
I 12N .'6E-28i\I L_ _ 9/ 13/ 49 o. 28 120 11 6 Irrigation 5/ 17 / 50 1,850 13. 87 

8 / 8 150 1,500 11 .04 
12N/ 5E-6R 1 ___ _ Irrigation 6/ 27 / 49 0.56 120 9 112; 50 l ,4fl0 10 .65 

8/ 31 / 49 0.28 130 
5/ 8/ 50 207 0.23 12N '6E-29GL __ , Irrigation 6/ Hl 150 798 4 . 48 
9/ 12/ 50 213 0.28 

12N/ 6E-30Ll - • - Irrigation 6/ / 49 0 .56 160 
12N/ 5E-9Pl __ __ Irrigation 5/ 24 150 216 0.31 8 13 1 / 4\j 0.28 160 

9/ 12/ 50 210 0.28 
13N/ 4E-36JL ___ Irrigation 5/ 25 / 51 2 12 0 .20 

12N 15E-12Cl __ _ Irrigation 5/ 17/ 51 306 0.59 
13 N 15E-7Nl - - - Irrigation 5/ 10 '50 192 0 .28 

12N,'5E-13A l ___ Irrigation 5/ 16/ 50 400 I. 18 
5/ 17/ 5 1 373 1.07 13N / 5E-9Hl ____ Irriga tion 8 8/ 50 659 2 . 93 

l2N l5E-l3DL __ Irrigation 5/ 16/ 50 253 0 .39 13N/ .5E-9H2 ____ 71 5 Irrigation 5/ 17/ 50 39;; 0 .5 1 

12N '5E-14Ll - - - Irrigation 6/ 9/ 50 281 0.45 13N 15E-9Rl ____ Irrigation 5/ 22 /51 439 0 .28 

12N/ 5E-14R L __ 653 lrrigat.ion 5/ 17/ 51 290 0.73 13N/ 5E- IOKI ___ lrrigat.ion 5/ 22 / 51 1,899 15 .00 

12N/ 5E-17.\l ___ 475 Irrigation 8/ 7 /50 196 0.25 13N/ 5E-22C2 ___ 416 Irriga tion 5/ 23/ 51 676 , " I 9/ 12/ 50 188 0.23 
13 N / 5E-22PI ___ 465 Irriga tion 5 /23151 193 0 . 28 

12N/ 5E-17BL __ 455 Irrigation 8/ 17 / 50 199 0.23 
9, 12/ 50 190 0.25 13 N / 5E-23PI ___ 975 Irrigatio n 5/ 23/ .5 1 172 0 . 28 

12N /5E-17CL __ Irriga tion 9/ 12/ 50 206 0 . 25 13 N / 5E-23R2 ___ Irrigation 6 / 2 1/ 50 383 1.52 
5 / 23/ 5 1 317 1. 15 

12N / 5E-18.Jl ____ Irrigation 5 / 23/ 51 220 0 .34 
13N / .5E-24A l ___ 82 Irrigation .5 1, , .50 395 1 .3/; 

l2N/ 5E-19Cl __ _ Irrigation 6/ 2 / 50 208 0 . 28 
8/ 1/ 50 207 0.28 13 N / 5E-25HL _ 240 Irriga tion 8/ /49 0 .51 162 

5_122 151 239 0. 51 
l 2N/ 5E-l9DL __ Irrigation 5,'24/ 51 208 0.28 

I 13 N / 5E-27C l ___ 442 Irrigation 5/ 23 / 51 193 0 .34 
!2N/ 5E-23I-Il ___ 870 Irrigation 5.' 17/ 51 436 2.02 

13N / j E-27Fl __ 412 Irriga tion 5 / 23/ 51 169 0.24 
l2N / 5E-23.JL Irriga tion 5/ 17 ,. 51 234 0. 54 

13 N 15E-28Nl ___ Irriga tio n 6/ 27, 49 0 .56 118 
l2N/ 5E-30J l ____ I Irrigation 7 I 7 / 49 0. 56 152 \J ; 13 49 0. 28 150 

8/ 7 / 50 335 0 . 3l! .5 / 8 / 51 204 0 .56 

I2N/ 5E-35El ___ Irrigation 6/ / 49 0 .56 200 13N/ jE-28Rl Irriga tio n 7 7 149 0 .28 114 
9/ 20/ 49 0 . 28 1 170 
8/ 8/ 50 I 297 0 . 4.5 13 N 15E-29Ql _ Irrigation 6/ 27/49 0 .84 160 

12N /5E-35E2 ___ 252 Irrigation 
I 

6/ 9/ 50 I 268 0 .51 13 N / 5E-30JL_ _ Irrigation 5 ,' 18; 51 223 0 . ·12 

12N '6E-6Al _ --- Irriga tion 8/ / 49 I 0 . 28 145 13N / 5E-30Ll Irrigation j 18 51 197 0 .23 

!2N/ 6E-19A2 -- Irrigation 5/ 17/ 51 321 0. 51 13N / 5E-30R l ___ 470 Irrigation 5 18,/5 1 203 0 .3·1 

!2N/ 6E-21Ll ___ Irrigation 5/ 10/ 50 42\J 1. 58 13 N / 5E-31G L __ Irriga tio n 7/ 7 / 4() 0 . .56 137 
8/ 8/ 50 430 1.30 !J / 13 /4!) 0 . 28 150 
5/ 22; 51 423 1. 2 1 

i - 816:?i 
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194 PLACEH COU~'l'Y IKYE~TIC-L\T IO~ 

PARTIAL MINERAL ANALYSES OF GROUND WATERS IN AND ADJACENT TO PLACER COUNTY- Continued 

i 

Date 
lnonduct-

Cl, Total I D at e 
Conduc t-

Cl , Total Well I 
Depth, 

Us<' of 
ance, 

in solids, 
Well Depth, 

Use of 
ance, 

in solids, number in feet Ee X lO" I 
1---=•ber -

in f Pet Ee X lO" I sample at 25°f'. epn1 in ppm sample at 25°C. epm in ppm 

- - - -- - - ------ -------- -- ----~ 

13N 11E-28NL __ ! 135 Irrigation i .5 17; 50 364 1.01 13N, 11E-33:\IL __ Irrigation 8; 2."i, 49 0.28 180 
5/ 22/ 51 36.5 1.13 5 / 10/ 50 290 0.31 

Irrigation I 8 1 8/ 50 284 0.28 
13N '!iE-30:\l I_ _ 270 8, 31 / 4fl 0.28 120 I 9/ 1.5/.~0 287 0.34 

5/ 10 150 2')') 0.37 5 122 / 51 288 0.28 

Irri,s<ioo I 

5/ 22_151 212 0.34 
13N/ 11E-33:\12 __ Irrigation 5 10 ' ."iO 249 0.23 

13N. r,i,;_33('1 __ _ 391 7/ 14 ·4fl 2 .26 330 5 / 22 / ."il 241 0.25 
5/ 10/ 50 1,830 12.55 
8/ 8/ 50 586 2.31 

13N !iE-:33Kl __ _ lrri,•<ioo I 9 13/ 4!J 

::: i 
0.28 210 

5/ 10 50 0.23 
8/ 8 / 50 0.20 
5/ 22 / 51 302 0.23 
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APPENDIX H 

EXISTING POWER HOUSES IN AND ADJACENT 

TO PLACER COUNTY 

( rn.::;) 
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1% 

Name 

Alta 
Deer Cre,·k 
Drum ___ _ 
Dutch Flat 
Halsey _ _ _ _ _ _________ _ 
Spaulding No.!_ ______ _ 
Spaulding No. 2 ________ _ 
Spaulding No. 3 _____ _ 
\Yise _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ 

PL~\CEH COUXTY IN"YES'J'l(UTIOX 

EXISTING POWER HOUSES IN AND ADJACENT TO PLACER COUNTY 

(O w ned by Pa cific Gas an d Electric Com pany) 

Location, l\I.D.ll .&l\I. 

T.16N., R.IOE., Sec. 25 _ 
T . !7N., R .IOE., Sec. 34 _ 
T.16N ., R.l!E ., Sec. 17 _ 
T.rnN., R.lOE., Sec. 27 _ 
T.13N., R.8E., Sec. 25_ 
T.17N. , R.12E. , Sec. 20 
T. l 7N., R.12E., Sec. 20 __ 
T.17N. , R.!2E. , Sec. HL 
T.12N., R .8E., Sec. rn __ 

Stream 

Bear Rivn __ 
South Yuba River 
Bear River __ _ 
Bear Ri ,·er __ _ 
Dry Canyon __ _ 
South Yuba River __ 
South Yuba River_ _ 
South Yuba River _ 
Auburn Ravine _ __ _ 

Capacity, 
in kilowatts 

2,000 
5,700 

52,000 
22,000 
10,600 

6,400 
3,750 
5,200 

12,fiOO 

E levation of 
Average tailrace 

~tahc !wad, U.S.G.S. 
in feet datum, 

in feet 
-------

660 3,547 
837 3,661 

1,375 3,397 
643 2,730 
331 1,493 
HJ7 4,829 
344 4,679 
318 5,025 
5 19 I 906 
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APPENDIX I 

~PPLICATIONS TO APPROPRIATE WATER IN PLACER COUNTY, FILED WITH DIVISION OF WATER 

RESOURCES, DEPARTMENT OF PUBLIC WORKS, UNDER PROVISIONS 

OF WATER CODE, STATE OF CALIFORNIA 

( 1 !)j" ) 
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APPLICATIONS TO APPROPRIATE WATER IN PLACER COUNTY, FILED WITH DIVISION OF WATER RESOURCES, DEPARTMENT OF PUBLIC W ORKS, 
UNDER PROVISIONS OF WATER CODE, STATE OF CALIFORNIA 

I 

.\ppli- I 
cation 
uun1-

ber 

5-18 

7!i3 
17-15 
lii8 
1923 
21\lO 

2753 
2881 
30:38 
3i8\I 
38-13 
-102(i 

-1717 

-1851 
50-11 
518-1 

,,413 

5633 

5634 

58()6 

5830 

5887 
603\J 
6332 
6529 
65-10 
6828 

6983 

7260 
7334 
7-157 
7.564 

7577 
76-lfi 

78-18 
7936 

7937 

Date filed I 

12128/ 16 

7 / 30/ 17 
3 131 / 20 
-1 '15/ 20 
7 ' 19/ 20 
2.' 5/ 21 

2/ 9/ 22 
6 '13/ 22 
!I '15/ 22 

i 24 
II 124 

6, 13, 2-1 

s. -1 125 

11 / 30;'25 
6/ 1 '26 
9/ 2. /26 

4 ' 11 / 27 

7/ 30/ 27 

7 ; 30: 27 

1/ 16/ 28 

2 11 . 28 

4 123 / 28 
8 130 / 28 
6/ 19 / 29 
1/ 9 /30 
1/ 20 130 

11 / 7 ' 30 

6/ 20,'31 

5/ 21 / 32 
7/ 30 132 

12 / 7 / 32 
5/ 2\133 

6 / 5/ 33 
8 ' 14 133 

2 / 1-1 / 34 
5/ 21 '3-1 

5/ 21 / 34 

I 

Name of applicant Sonrce of water supply 

California Lands Company ________ • _____ -1 Secret l{av rne ____ _ 

Estlwr .J. Dollar __________ _ 
Vernon P. 01\-ens ______ _ 
i\Iinnie .J. ThavaneL __ 
I. R. Sousa. l\lary Sousa 
C. E. Holtz ______ __ _ 

Pacific Gas and Electric Company 
Camp Far West Irrigation District 
William Kiessling _____ _ 
G. i\1. Duke _______ _ 
Camp Far West Irrigation Distrirt 
.Jacob and Ida L. i\leadows __ 

Carl L. and i\Iary F. Virira 

Pacific Gas and Electric Company_ 
,J. .J. Desmond ________ _ 
Peter H. Rosebrook __ 

T . i\l. Navas _ 

-1 

:1 

Slim .Jim Creek 
Antelope Ravine 
U nnamcd creek __ . 
Sailors Ravine 
Capp·s Ravine __ 

Bear River 
Bear RivPr. Yuba and Placer Connties _ 
Anburn Ravine_ _ _ ___ _____ -- ----· 
Pennsylvania R avine _ _ _______ __ _ 
Bc>a r River. Yuba and Placer Conn ti es __ _ _ 
Two unnanlPd ravines sometimes known as 

Big Chief CrPek and Boulder Creek _____ _ 

Unnamed creek ___ _ 
Unnamed creek __ .. 
Six i\Iile Valley _ 
Doty Ravine ._ 
lTnnamed stream 

Buckeye Ravine __ 

Department of Finance, State of California _ Bear Ri,·er. Placer and Nevada Counties __ _ 

Department of Finance, State of California I Bear River, Placer and Nevada Counties __ _ 

Harold H. and Guilda L. Donnelly, Giles 
A. and .Jeannette A. Martin 

North Fork Ditch Company __________ _ 

K. R . Nutting _ _ _ 
W. B. Pendleton ___ _ 
Pacific Gas and Electric Comp.iny 
Nevada Irrigation District 
i\'1anuel Roman ___ _ 
Bonnie C. Ware __ 

Oakwood Investment Company 

Bear Ri,·er, Placer and Ne,·ada Counties __ _ 

Antelop{' Creek 

North Fork American Ri,·er_ __________ __ _ 

Flat Ravine __ 
Secret Canyon _ 
Bear River 
Auburn Ra,·ine _ 
Secret Ravine __ 
Unnamed spring 
Uunan1Pd stream _ 
lT nnamed st ream __ 
Griff Creek 

Olive Blanche Tillotson ______ _ _ -1 Pea vine Creek _ 
Tah';'e National Forest. Unite,! States ______ Rrockway T~act Springs _ 
Anme G. Hardm _______ ___ _ _______ - Auburn Ranne __ _ 
.Mrs . .Jane Amundsen __ _ 

K. R . Nutting _ 
.Joe Baisa ____ _ 

Unnamed stream 

Fnnamed stream 
SPcret Ra vine __ _ 

Tahoe National Forest. United States ____ __ l Creek store spring in Spruce Canyon _ 
Department of Finance. State of California _ North Fork American River ___ _ 

Department of Finance, State of California _! North Fork AmPrican Rive r_ 

Location of diversion point, 
referenced to l\It. Diablo 

base and meridian 

7-i 

NW 
SW 
near 
SE 
SW 
SW 
N\V 

SW 
NE 
S% 
NE 
NE 
NE 
NE 
NE 
N\\' 
NW 
SE 
NE 
NE 

S\\' 

SE 

SE 

SE 

SW 
NW 
SE 
N\V 
NE 
SW 

Lot 

SW 
NW 
SE 
SE 

NE 
SW 

NW 

7-i 

SW 
SW 
cc>nter 
SE 
SW 
NE 
SW 

SE 
SW 
NE 
SE 
N \V 
SW 
SW 
SW 
NE 
NE 
NW 
NE 
NW 

NW 

NW 

W% 
NW 

SE 

NW 

NW 
S\1 
SE 
N E 
SW 
SW 
SW 
S\V 
I 

SW 
SE 
NW 
NW 

SE 
NE 

SW 

Sec­
tion 

36 
36 
33 
27 
32 
34 
26 

22 
21 
16 
20 
2\J 
27 
27 
27 
29 
2\! 
25 
12 
34 

36 

30 

21 
30 

.5 

23 

22 
13 
22 
13 
10 

I 
1 
I 

18 

u 
12 
28 
11 

8 
20 

,<; 

11 

11 

Town-I Range 
ship 

12N 
12N 
16N 
12N 
12N 
13N 
13N 

15N 
UN 
12N 
!IN 
14N 
llN 
l!N 
11N 
13N 
13N 
17N 
12N 
16N 

12N 

14N 

14N 
1-lN 

!IN 

12N 

15N 
!.5N 
I.SN 
12N 
!IN 
13N 
13N 
13N 
16N 

HN 
16N 
12N 
12N 

13N" 
11N 

HN 
12N 

12N 

7E 
7E 

17E 
7E 
7E 
7E 
7E 

9E 
6E 
SE 
7E 
6E 
7E 
7E 
7E 
7E 
7E 

12E 
7E 

16E 

7E 

9E 

6E 
9E 

7E 

SE 

!3E 
!3E 
9E 
6E 
7E 
6E I 
6E · 
6E J 

18E 

12E 
17E 
5E 
SE 

lOE 
7E 

13E 
SE 

SE 

Amount of divertiiou 

S<>cond­
fcet 

0.22 

0 . 50 
0.15 
0.037 
0.12.5 
0.12 

100 

0.02-1 
0.06 

11. 76 

0.31 

0.075 

0.12 
17,000 

0.19 

120 

400 

0.11 

35 

1 
8 

120 
10 
0.2 

0.1-1 

0 .5 

3 
0.05 
2.5 
0.02-~ 

16,000 
2 
0.12 

1.000 
2.500 

Acre­
feet 

5 ,000 

300 

g,p.d. 

110.000 

110,000 

g,p.d. 

g.p.d. 
831.000 

831,000 

Purpose 

Irrigation _ 

Darn and power 
I rrigation ____ _ 
Irrigation _ 
Agriculture 
Agriculture and do-

mestic 
Power 
Irrigation 
.\gricultnre 
Irrigation _ 
Irrigation 

Irrigation 

Irrigation 

Irrigation, domest ic 
Irrigation __ _ 
Irrigation and do-

mestic 
Irrigation and do­

n1e:-. tic 
Power 

Domestic. irrigation, 
flood control. sa­
linity control 

Irrigation and do­
mestic 

Irrigation and do-
mestic 

i\1ining ____ _ 
i\Iinini, 
Power _ 
Irrigation 
Irrigation _ 

Irrigation and do-
1nestic 

Irrigation and do-
mestic 

l\lining and domestic 
Domes tic and fire __ _ 
Irrigation and s tock _ 
Irrigation and do-

1neJo::t.ic 
D01ne!-\ tic and 1nining 
Irrigation and do-

mestic 

Status 

Licen~f' 

Li(·en:-se 
License 
License 
License 
Licl·nse 

Licen~e 
Licen:-;e 
Licen:-;c 
LicPn:--c 
License 

Licen.:.e 

Licen:;(· 

License 
License 
License 

LicensP 

Application 
pending 

Application 
pending 

License 

Permit 

License 
License 
License 
Permit 
License 

LicPnSP 

License 

License 
Permit 
License 
License 

License 
License 

Domestic_____ ----1 License 
Power_ __ ---- · Application 

pending 
Irrigation_____ ____ _ Application 

pending 

~ 
~ 

" ~ 
~ u ..... 
~ 
..... 

f--4 
<:.o 
<:.o 
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APPLICATIONS TO APPROPRIATE WATER IN PLACER COUNTY, FILED WITH DIVISION OF WATER RESOURCES, DEPARTMENT OF PUBLIC WORKS, 
UNDER PROVISIONS OF WATER CODE, STATE OF CALIFORNIA-Continued ~ 

Appli­
cation 
nu1n-

ber 

801 5 

8037 
8054 
8070 

8175 

82.53 
8324 
8726 
8928 
8968 
898.5 
9133 
9142 

9174 
9.500 

9.536 

9655 

9697 

9816 
10012 

10038 

10039 

10131 

10190 
10205 

10221 

10445 
10737 

10751 

Date filed 

7 I 9/ 34 

7 / 25 /34 
8/ 6/ 34 
8/ 16/ 34 

11/ 27 134 

2/ 23/ 35 
5/ 3/ 35 
7 / 6/ 36 
3/ 29 / 37 
5/ 8/ 37 
6/ 3/ 37 

10/ 2/ 37 
10/ 9/ 37 

11 / 8/ 37 
1/ 31/ 39 

3 /30/ 39 

7 I 5/ 39 

8/ 15/ 39 

1/ 29/ 40 
9/ 24/ 40 

10/ 17/ 40 

10/ 17 / 40 

2/20/ 4! 

4/ 28 /41 
5/ 12/ 41 

G/ 13/ 41 

3/ 6/ 42 
12/ 6/ 43 

1/18/44 

Name of applicant Source of water supply 

u 

Location of diversion point, 
referenced to l\I t. Diab lo 

base and meridian 

u Sec. 
tion 

Town- I Range 
ship 

-__ C 

Amount of diversion 

Second­
feet 

Acre. 
feet 

Purpose Status 

·----1 ---l-~i---1---1---1----1-----1- -------

Ralph B. Aitken ----------------------1 Antelope 

George l\Iavria __ 
Fred W. Links, T. II. Mugford 
W endell T. Rohie 

Beaver 
l\Ionumental vreeK ____ - -
Onion Valley Creek __________ _ 
North branch, North Fork of North Fork 

of American River 
Unnamed stream _____ -- -- __ 
Fuldo Creek_ __ _ 
Texas Creek ___ _ 

N evada Irrigation District ---------------1 Bear River, Placer and Nevada Counties __ 

Stephen T. lliolo ___ _ 
Ida S. Hunt ______ _ 
James S. Colvin and W. D. Ledoux _______ _ 
Tahoe National Forest, United States ____ _ _ 
Ida S. Hunt ___________________ ----- ----
Red Star !\lining Company __ ____________ _ 
Olive Blanche Tillotson _______ ____ --- ___ _ 
North Fork Ditch Company _____________ _ 

A. E. Bomar_ ________ _ 
Harold L. and Guilda L. Donnelly and Giles 

A. and Jeannette A. l\Iartin _________ __ _ 
Estate of John F. Thompson _____________ -I El Dorado Canyon --

\Vest Branch El Dorado Canyon _ 
Volcano Canyon _____ - - - - - - - - - - - - - - - - - - - - I 
Volcano Canyon __________ _______ - - __ ___ _ 

Eldorado National Forest, United States ___ j Buckeye Spring ________________________ _ 

George S. Whceler _______________________ j Little Grizzly 

Tahoe National Forest. United States ______ ! Unnamed spring ___ __________________ ___ _ 
Ray and Lillian Lafaille __________________ Badger Ravine--------------------------

Badger Ravine ______________________ ___ _ 
Badger Ravine ____ _ 
Unnamed stream __ _ 

Tahoe National Forest, United States ______ j Summit Springs No. 1 and No. 

SW 
SW 
SW 
NW 
NE 
SW 
SE 
NE 
NE 

NE 
NW 
NW 
SW 
SW 
S\V 
NE 
SW 
NW 
SE 
NW 
Lot 
SW 
SW 
SE 
NW 
SE 

SE 
SW 
SE 
NW 
SW 

SW 

SE 
NW 
NE 
SE 
SW 
NW 

NW 
NW 
NE 
NE 
NE 
SW 
NW 
SW 
NW 

NE 
NE 
NW 
SE 
NW 
NW 
SE 
SE 
NW 
NW 
SE 
G 
SW 
NW 

NW 
SE 
SE 
NE 
NE 
SE 
NW 
SE 

NE 

NW 
NE 
NW 
SW 
SW 
NE 

Tahoe National Forest, United States _ --- 1 Emigrant Valley Spring __ ________________ ! SE N\\' 

SW Tahoe National Forest, United States ______ j Onion Creek Spring _______________ ___ ___ J SW 

Camp Far West Irrigation District_ Bear River, Yuba and Placer Counties ____ _ 
California Placer I\! ines, a partnership ___ _ _ Sailor Canyon ____________ ________ - _____ _ 

New York Canyon ______ __ ____ __ _______ _ 
Little Sailor Canyon. ____________ - ______ _ 

Departlllent of Finance, State of California. Bear 

NE I SW SW SE 
Lot 18 
Lot 27 

WY2 

Tahoe National Forest, United States ______ ! Long Valley Spring ___ _________ _____ _____ ! NE NW 
A. E. Bomar ------ - - ---------- -- - ------ Linda Creek-------------- -- - -- --------- NW NW 

Elmer A. Johnson ______________________ -1 Unnamed stream._ -- -- - - - - - - - - - - - - -- -- --1 NE NE 

li 
17 
2.5 
22 
21 
12 
16 

8 
8 

13 
12 
13 
22 
30 

2 
8 

28 
24 
17 
28 
36 
14 
31 

17 
5 
5 

19 
26 

9 
21 
12 

36 

6 
21 
21 
16 
16 
20 

28 

21 
2 
3 
2 

21 

8 
17 

19 

11N 
!IN 
llN 
16N 
16N 
16N 
16N 
16N 
16N 

16N 
16N 
16N 
15N 
14N 
13N 
ION 
16N 
14N 
14N 
16N 
1.5N 
14N 
13N 

lON 
llN 
llN 
15N 
15N 
14N 
14N 
13N 

15N 

1.5N 
12N 
12N 
12N 
12N 
17N 

17N 

16N 

14N 
15N 
15N 
15N 
14N 

16N 
ION 

12N 

7E } 
7E 
6E 

17E 
12E 
llE 
12E 
12E 
12E 

llE 
llE 
llE 
9E 
9E 
SE 
6E 

llE 
12E 
1IE 
llE 
13E 
12E 
9E 

7E 

7E } 
7E 

12E 
llE 

llE } 
llE 
llE 

12E 

llE 
7E [ 
7E . 
7E I 
iE 

15E 

15E 

14E 

6E 
13E ) 
13E f 
13E J 
6E 

14E 
7E 

7E 

0.59 

0.44 
S,000 I g.p.d. 

20* 
25* 
30* 
10* 
3,5* 

30* 
40* 
20* 

120 
2,000 

60 
0.31 

25 
0 .3 
5.ooo I g.p.<l. 
2.5 

25 
3 

6,:':iOO 

3 
0.2:3 

75 
75 
7.5 

1,600 I g.p.d. 

3 

6,soo I g.p.d. 
18 

1.0 25 
20 

0.2 9 
0.037 or 

12,000 g . p.d. from 
each spring 

0.05 

0.015 
9,700 

150 

g.p.d. 
5,000** 

250 40,000 

2,000 I g.p.d. 
22 

0.2 

Irrigation __________ _ 

Irrigation _____ _ ___ _ 
Domestic __________ _ 
l\Iining _____ - __ - - - --

l\lining and do111r,ti c_ 
l\Iining and domestic _ 
!\lining and dolllcst.ic_ 
Irrigation __________ _ 
Gravel n1ining _ ____ _ 
l\Iining and domestic _ 
Domestic and fire __ _ 
Mining and domestic 
!'.fining ____________ _ 
Power __ ---- - - - - -- - I 
Irrigation __________ _ 

Irrigation _________ _ 
Irrigation _________ _ 

:\lining and domestic_ 

Domestic, recreation, 
stock 

l\lin in.e:, milling, do­
mestic 

R ecreation and fire 

Irrigation __________ _ 
Recreation and do­

mestic 

Recreation and do­
mestic 

R ecreation, fire, do-
mestic 

Irrigation __________ _ 

!\lining and domestic _ 

Domestic, irrigation, 
flood control , salin­
ity control 

Stockwatering ______ -
Irrigation, stock­

watering 
Irrigation, stock­

,vatering 

License 

License 
Permit 
Permit 

Pt~nnit 
Permit 
Permit 
License 
Permit. 
License 
License 
Permit 
License 
Permit 
Permit 

License 

Permit 
(Suspended ) 

License 

Permit 

License 

Permit 
Permit 

Permit 

Permit 

License 

Permit 

Application 
pending 

License 
Permit 

Permit 

t"' 
~ 
I'") 
.,_.; .._~~ 
::0 

I'") 

0 
---; 

% 
-:: 
~ 

% 
~ 
.,_.; 

"'""' Cf.. 
""'3 

0 
~ 
""'3 ..... 
0 
% 
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APPLICATIONS TO APPROPRIATE WATER IN PLACER COUNTY, FILED WITH DIVISION OF WATER RESOURCES, DEPARTMENT OF PUBLIC WORKS, 
UNDER PROVISIONS OF WATER CODE, STATE OF CALIFORNIA-Continued 

Appli­
cation 
nu111-

l>er 

10840 

10962 
11007 
11157 
11165 
11258 
11291 
IIH9 
11-154 
11523 

11524 

115(j5 
11567 

11740 
11759 

11787 
117!17 
11834 

11835 

12007 
I :!036 
12037 
12040 

l:!080 
12148 

12335 

1244.3 

12456 

12457 

Dute filed 

7/ 17/ 44 

1/ 25 / 45 
3/ )(J / 45 
\l / 19 145 

10 ,, I , 45 
1/ 10 46 
2/ 21 46 
ti / 25/ 46 
7 I 1/ 46 
8/ 21 / 46 

8/ 21 / 46 

Name of applicant 

R. IL Jolrnson ___ _ 

Charles :i\l. :i\luskavitch _________________ _ 
Red Star !\lining Company ____ _ ______ _ 
Tahoe National Forest, United States _____ _ 
B. L. a nd Vermc!I E. Hehn _ 
C:. F. Cane _______________ _ 
Fred F. Chapeauh _________ _ 
Lake Tahoe Gold l\lining Company ____ _ 
James S. Colvin ______________________ _ 
Francis E. Holsclaw ___ _ 

Francis E. Holsclaw ________ _ 

9,'23/ 46 Basil T. Rogers __ 
!l/ 27 / 46 A. B. aud Dorothy 1\1. Reading _______ _ 

2/20, 47 
3/ 7 / 47 

3 119 147 
3 125,'47 
-1 / 22,'47 

4 / 22/ 47 

7 / 2-1 -17 
8 '12, 47 
8 112/ -17 
8/ 13, 47 

9/ 10 47 
11 / 3/-17 

2/16; -18 

3/31/ 48 

3/ 31 , 48 

3/ 31 / 48 

Joseph C:a!lctto ______ _ 
Estate of Herb l\laxwe!I __ 

Tahoe National Forest, United States _____ _ 
\\'. E. Albertson and Edna Putnam Albertson 
Tahoe National Forest, United States 

Tahoe National Forest, United States 

El Dorado National Forest, United States __ 
Tahoe National Forest, United States __ _ 
Tahoe National Forest, United States ____ _ 
Pat Walters ____________ _ 

Allan F. and Evelyn E. P ollitt_ __________ _ 
Virgil C . .lones ___ _ 

Lawrence K. and ?d aryetta E. Snyder ___ _ 

\\.il!iam F. Hacker_ ________________ _ 

County of 

County of Placer _____________________ _ 

Location of diversion point , 
rcfercnC'cd to 1\1 t. Diablo 

base and meridian 
Source of water supply 

Tributary to Antelope Creek ___ _ 

East Branch of l\lormon Ravine __________ _ 
i\Iidclle Fork American River_ ___________ _ 
Ta,lpole Spring _________________________ _ 
Unnamed s tream _______________________ _ 
Unnamed 
l\liners R : 
Ellis Creek ___ _ 
East Branch Mosquito Creek_ _____ ______ _ 
Unnamed spring ___ ___ _ 

U nnamed sprmg ______ _ 

),i 

NE 

NW 
Lot 
Lot 

NW 
NW 
NE 
NW 
SE 
NE 

NE 

~\::e~sn~a;~~e ;;>;i-;~s-_ ~ ~ = = = = = = = = = = ======= I ii 

North Avenue Spring No. 
North Avenue Spring No. 
J errett Spring _____ _____________________ _ 
Pagge Creek ___ ________________________ _ 

g~~;~:e 8k~~ft;;: ::= = = = = = = = = = = = = = = = = = = = 
Unnamed sprmg _____________________ _ 
Unnamed spring No. L ______________ _ 
Unnamed spring No. 
Unnamed spring __ ______________________ _ 
Live Oak Creek_ ______________________ _ _ 
Secret Ravine _________________________ _ _ 

SE 
NE 

NW 

SW 
SW 
NW 

NW 
NW 
SW 
SE 
NW 
NW 
NW 
NW 
NE 
NE 
SW 
SW 
NE 

North Fork American River_ _____ __ _____ J WV2 

WV2 
SV2 

Shirttail Canyon _ - - - __ ___ - - - - - ____ _____ -1 E V2 
l\liddle Fork American River ____________ _ 

Rubicon Ktver __ ______________ _ 

North Fork American River _____________ _ 
Rubicon 

l\Iiddle Fork American River_ ___ ________ _ 

),i 

NW 

NW 
(j 
7 
NW 
SW 
SW 
SE 
SW 
SW 

SW 

NE 
SW 

SE 
SW 

SW 

SW 
NE 
SW 

SW 
SW 
SE 
SE 
NW 
NE 
NE 
SW 
NE 
NE 
NW 
NW 
SE 

SW 

NW 

SE 
NW 
NE 
W),i 

Sec­
tion 

]\j 

34 
36 

4 
15 
27 
33 
11 
13 
16 

16 

6 
27 

17 
9 

9 

26 
29 
32 

12 
12 
8 

20 
31 
17 
20 
32 
3G 
36 
22 
22 
16 

13 
30 

4 
1 

25 
36 

2 
16 
11 

2 
16 
'27 
36 
36 

2 

Town- I Ranp:P 
ship 

llN 

12N 
1.5N 
15N 
ION 
llN 
llN 
14N 
14N 
14N 

14N 

llN 
12N 

llN 
15N 

15N 

14N 
12N 
16N 

16N 
16N 
HN 
15N 
15N 
12N 
12N 
lGN 
17N 
17N 
14N 
14N 
llN 

16N 
16N 
15N 
1.5N 
15N 
15N 

14N 
14N 
12N 
14N 
HN 
13N 
15N 
HN 
13N 

7E 

SE 
13E 
13E 
6E 
7E 
7E 

16E 
12E 
12E 

12E 

SE 
7E 

7E 
12E 

12E 

llE 
6E 

17E 

17E 
17E 
HE 
llE 
14E 

7E 
7E 

17E 
14E 
14E 
9E 
9E 
7E 

1-lE 
13E 
llE 
lOE 
lOE 
13E 

1-lE } 
14E 
SE 

HE } 
14E 
12E 

13E } 
12E 
llE 

Amount of diversion 

Second­
feet 

0. 2 

100 
42 

1,800 
6,000 

0. 75 
1 
2 

0.05 

18,000 

0.05 
0.05 

0.25 
0.025 

0.02.5 

1,000 
0.57 
0.01 

3,500 
3,000 
9,3(j0 
1,950 
1,950 

1,4-10 
12,000 

6,000 
0.025 
0.050 
0.31 

2.5 
100 
100 

25 
25 

800 
500 

600 
500 
700 

2,000 

Acre~ -1 
feet 

g,p.d. 

g,p,d. 
g.p.d . 

g.p.d. 

g.p.d. 

g,p,d. 
g.p.d. 
g.p.d . 
g.p.d . 
g.p.d . 

10 

8 

30 
15 

g.p.d. 
g.p.d. 
g .p.d. 

0.0 
3.0 

15,000 
100,000 
100,000 

10,000 
200,000 

250,000 

250,000 

200,000 

Purpo,<' 

Domestic aud irriga-
tion 

Domestic anrl fire __ _ 
!\lining __ 
Rccrea tion and stock 
Irrigation _ _ ______ _ 
Irrigation __________ _ 
Irrigation ________ _ 
1\1 ining and domestic _ 
!\lining and domestic_ 
Irrigation, domestic, 

fire 
Recreation and do-

mestic 

Sta tu~ 

Permit 

License 
License 
License 
License 
Permit 
Permit 
Permit 
Permit 
Permit 

Permit 

Irrip:ation and stock License 
Irriga tion and do- Permit 

mestic 
lrrip:ation _ 
Industrial and do­

mestic 
Industrial and do-

mestic 
R ecreation_ 
Irrigation and stock 
Domestic and recrea-

tion 
Domestic 
Domestic ____ _ 
Domestic and fire _ 
Domestic and fire 
Domestic and fire __ _ 
Irrigation and stock 

Domestic __________ _ 
Domestic and fire __ 

Irrigation and do-
mestic 

Irrigation, stock, do­
mestic 

Irrigation, municipal , 
domestic, and 
stockwa tering 

Irriga tion, municipal, 
domestic , and 
stock watering 

Power_ 

Permit 

License 

Permit 
License 
Permit 

Permit 
License 
License 
License 
Permit 

Permit 
Permit 

Permit 

License 

Applic.tion 
pending 

Applic"1tion 
pending 

Applica tion 
peudiug 

~ 
'"j 
"-: 
~ 
% 
u 
~ 
......, 

t-.:l 
0 ..... 
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APPLIC ATIONS TO APPROPRIATE WATER IN PLACER COUNTY, FILED WITH DIVISION OF WATER RESOURCES, DEPARTMENT OF PUBLIC WORKS, 
UNDER PROVISIONS OF WATER CODE, STATE OF CALIFORNIA-Continued 

Appli- ' 

cation I Date filed I 
Illllll -

bcr , 

12--158 

12488 
12546 

1257-1 
I2C87 

12689 

12(;90 

I2fi1Jl 

12710 

12719 

12731 

12732 

12733 

1273,5 

1'2755 

12751; 

12757 

12759 

12786 

12787 

12788 

12790 
12791 
12849 
12944 
12952 

12!!67 

121JG8 

3/ 31 / --18 

4/ 28 '48 
6/ 14/ 48 

Ii; 29 '48 
9 110, 48 

9 '10/ 48 

9, 10/ 48 

9 / 10/ 48 

9 / 24 / 48 

9 / 28/ 48 

10/ 7 / 48 

10/ 7 / 48 

10/ 7 '48 

10/ 7,'48 

10/2,5/ 48 

10/ 25/ --18 

10/ 25/ 48 

10/ 25 '48 

11 / 4 / 48 

11 / 4/ 48 

11 / 4/ 18 

11 / 5/ 48 
11 / 5/ 48 
12/ 6/ 48 

2/ 21 / 49 
2/ 24 149 

3/ 9/ 49 

3/10/,19 

Name of applicant 

County of Placer __ 

Barbara 1\1. and Paul A. Kneebone 
George C. Roeding, 

Oakwood Investment Company __ 
G. B. and Eula !\I. 11 uston ___ _ 

County of Placer _ 

County of Placer _ 

County of Placer ____ _ 

Tahoe National Forest, United States _____ _ 

County of Placer and County of El Dorado 
jointly 

Tahoe National Forest, United States __ _ 

Tahoe National Forest, United States __ 

Tahoe National Forest, United States __ 

Tahoe National Forest, United States ___ _ 

County of El Dorado and County of Placer 
jointly 

County of Placer __ 

County of Placer ___ _ 

County of El Dorado and County of Placer 
jointly 

County of Placer _ 

County of Placer 

County of Placer _ 

Tahoe National Forest, United States _____ _ 
T ahoe National Forest, United States ___ _ 
Edmund B. Rippey __ ___ ___ _________ _ 
Joseph and Adele Zasso _______ _________ _ 
County of Placer and County of El Dorado 

jointly 
!\!rs. Florence P. Scribner __ _____ __ . 

Tahoe National Forest, United States_ 

Souree of water supply 

American RiYer 

Fnnamed spring_ 
Antelope Creek __ _ 
Unnamed stream __ _ 
Griff Creek 
Unnamed stn,am No. l _ 
Unnamed stream No. 2 _ 
Silver Creek 

SilYer Creek 

American River 

Unnamed stream __ 

American River 

Talbot Creek 

Rice Creek __ _ 

Unnamed stream No. L 

Unnamed stream No. 2 ___ _ 

Dolly Creek 

North Fork American RiYer, Placer and El 
Dorado Counties 

North Fork American River ____ _ 

North Fork American RiYer __ 

North Fork .c\merican Rh-er, Placer and El 
Dorado Counti<'s 

North Fork American Rh·er (a) ___ _ _____ _ 

North Fork American River (b) ___ _ 
Shirttail Canyon (c) _________ ___ _ 
North Fork Amcri<'an RiYer (a) ____ _ 
North Fork American River (b) __ _ 
North Fork A1nNican River (c) _ 
North Fork American River (d) __ 
North Fork .c\mcrican Ri,·er (a) 
North Fork American River (b )_ 
North Fork American River (c) _ 
North Fork American River (d) . 
Unnamed stream __ 
Unnamed sprinl! . 
Unnamed sprinl! 
Dutch Ravine 
American RiYcr 

Location of diver~ion point, 
referenced to ;\It. Diablo 

base and meridian 

u !4 

N\Y NE 
SW SE 
NW SE 

Lot 1 
NW N\Y 
NW NW 

Lolt 19 

Lolt 8 

NW I NW 

Lolt 21 

N\\. I SW 

SW I SW 

WY2 

WY2 

NY2 

EY2 
EY2 
SY2 
WY2 
NY2 
EU 
SU 
WU 
NU 
NE 
SW 
NW 
SE 

NE 

SE 
NE 
NW 
NW 

Sec- I Town-I •I 

tion ship Range 

24 

8 
8 

17 
18 
34 
3--1 
30 

30 

24 

3 

24 

14 

2 

14 

11 

31 

31 

11 

14 

20 
17 

5 
1 

21 
30 

5 
1 

21 
30 

3 
12 
:!ti 
23 
25 

ION 

I3N 
llN 
llN 
16N 
I6N 
I6N 
12N 

I 2N 

ION 

15N 

ION 

I5N 

15N 

15N 

15N 

I5N 

I2N 

I3N 

I3N 

I2N 

I6N 

16N 
15N 
I5N 
15N 
li\N 
14N 
I5N 
15N 
15N 
14N 
I5N 
I5N 
llN 
I2N 
ION 

IE 

9E 
11,; 
rn f 

18E 
IGE 
l!iE 
I-IE 

I4E 

7E 

I4E 

7E 

14E 

14E 

14E 

14E 

I4E 

SE 

9E 

9E 

SE 

I4E 

I4E 
l!E 
llE 
JOE 
IOE 
IOE 
!IE 
!OE 
IOE 
!OE 
lfiE 
16E 
7E 
7E 
7E 

Two unnamed sprinl!S I SE SE 

NE 

21 14N 

15N 

9E 

IGE Unnamed creek ____ ____ J N\\' 3 

A1nount of <liversion 

Second- Acre-
feet fePt 

0.025 
2 

0. 15 
0. 15 
1,000 

1,000 

O.OG 
6 mos. 

2,000 

0.08 
6 mos. 

0.0.j 
6 mos. 

0.01 
fi mos. 
0.01 

6 mos. 
0.05 

4,000 

1,000 

2,000 

4.000 

2,'\0,000 

230,000 

2:,0,000 

200,000 

900,000 

831,000 

IG,000 

U,.000 

831,000 

5,000 

100 10,000 
2;'\ 5,000 

1,000# 100,0001 
1.250# :Wfl.000 
1.500# I 00,000 I 
2,000P 100.000, 
1.000# 100.000 l 
1,250# 200.000 
1,500# 100,000 
2,000# 100,000 
3,000 g.p.d. 
3,000 j!.p.d. 

0.025 
0.31 

2,000 600,000 

o. 1 

0.00.5 
3,250 lg.p.J. 

Purpose 

Irrigation and muni­
cipal 

Stock and irrigation 
Irrigation and do­

mestic 
l\l unicipaL __ 
Domestic and indus­

trial 
Power __ _ 

Irrigation am! do­
mestic 

Irrigation and do­
mestic 

Domestic, recreation , 
fire 

Power _ _ _ _ _ _ ____ _ 

Do1nestic, recre3.tion , 
fire 

Recrea tion, domestic, 
fire 

D01nestic, recrca tion, 
fire 

Domestic, recrea­
tion, fire 

Domestic, fire, rec­
reation 

Power_ __ _ _ _ ___ -

Irrigation, domestic, 
stock 

Power 

Irrigation, domestic , 
stock 

Irrigation, domestic , 
and stock 

Power 

Irrigation, domestic, 
and stockwatering 

Domestic _ 
llomestic 
Domestic 
Irrigation and stock 

:

0o:,::~ ~:~ --a-~~ --i~~ -1 
rigation 

Domestic and firp I 

Status 

Application 
pending 

P ermit 
Permit 

Permit 
P ermit 

Application 
pending 

Application 
pending 

Application 
pending 

Permit 

Application 
pending 

Permit 

Permit 

Permit 

Permit 

Permit 

Application 
pending 

.c\pplication 
pending 

Application 
pending 

Application 
pending 

Application 
pending 

Application 
p(•n1ling 

Application 
pending 

Permit 
Permit 
Permit 
Permit 
Application 

pending 
Permit 

Permit 

[~ 
C 
l~ 

,__ 

.. ....... 
Q 
8 ,__ ,.,., 

Q 
'-' --% 
>--3 
~ 
...... 
% 
~ ...... .. ~ ... 
'l: 
>-:3 

:? ....... 
'"":l ,__ 
:::i 
% 
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At't'Lll..A I IUN~ I U At't'KUt'KIA It: VY A I t:K IN t'LAL.tl< l..UUN I Y, l"ILtU WI I H u1v1::,1uN UI" WA I ti< 1<t::,uu1<ct::,, Utt'AK I MtN I UI" t'UISLll. WUKK::,, 

UNDER PROVISIONS OF WATER CODE, STATE OF CALIFORNIA- Continued 

Appli­
cation 
nu1n-

ber 

13035 

13075 

13145 
13160 
13172 

13274 

13370 

13371 

13377 

13378 

13:mi 

13394 
13419 
13478 

1347\J 

13480 

13513 
135-12 

13611 
13613 

13655 

13670 
13698 

13718 

13727 
137-10 

13748 

13804 

13818 

13839 

13849 

Date filed 

4/ 26/ 49 

5/ 6/ 49 

6/ IJ / 49 
ti/ li / 49 
()/ 23/ 49 

8/ 2/ 49 

10/ 1/49 

10/ 1/ 49 

10/ 3/-19 

10/ 3/ 49 

10/ 3/ W 

10/ 11/-1\l 
10/ 2fi/ 49 
11 / 22/ !9 

11/ 22/ 49 

11/22/ !9 

12/ 16/ 49 
1/ 18/ 50 

3/ 1/ 50 
3/ 1/ 50 

3/28/ 50 

4/ 3/ 50 
4 119/ 50 

5/ 3/ 50 

5/ 10/ 50 
5/ 15/ 50 

5/ 22/ 50 

6/ 19/ 50 

Name of applicant Source of water supply 

Frank If. and Blanche Tl. Stark_ __ ------ -1 Unnamed spring _________ _ 

Ervin 0. and Polly Pcrkuri __ _ 

Dr. Henry C. Petroy _ 
John II. Lienau __ _ 
John II. Lienau ___ _ 

A. C. l\Ioorhead and l\Jargaret l\loorhead 
and Allen Morrow and Pauline l\lorrow 

Bureau of Reclamation, United States of 
America 

Bureau of Reclamation, United States of 
America 

County of Placer 

County of Placer _ _ _ 

County of Placer __ 

Ralph B. Aitken 
J. A. Beek __ 
County of Placer 

County of Placer ___ _ 

County of Placer __ 

Alta L. Ashcraft_ 
\V. D. Byers _______________ _ 

Secret Ravine ___ _ _ 

Unnamed stream __ _ 
Live Oak Creek_ _________ _ 
(1) Live Oak Creek ___ _ 
(2) An unnamed stream 
Unnamed stream 

American River ___ _ 

American River ______________________ _ 

(1) El Dorado Canyon __ _____________ ___ _ 
(2) West Branch El Dorado Canyon ___ ____ _ 
(3) Bullion Mine TunneL _ 
(1) El Dorado Canyon _____________ __ _ 
(2) \Vest Branch El Dorado Canyon ___ ___ _ 
(3) Bullion Mine TunneL _______________ _ 
(1) El Dorado Canyon _____ __________ _ 
(2) West Branch El Dorado Canyon _ 
(3) Bullion l\Iine TunneL _ 
Antelope Creek __ _ 
l\liners Ravine_ ___ ____ _ _______ _ 
(1) Brimstone Creek _______________ _ 
(2) Mill Creek_ ____ __ _ _ _ __ _ 
(1) Brimstone Creek ______ _ 
(2) l\lill Creek_ ____ _ _ 
(1) Brimstone Creek _ 
(2) Mill ~reek_ ______ _ 
Unnamed spring __ _ 
Unnamed creek 

Charles H. and l\Iinnie B. Barrett_ _____ --1 Unnamed spring_ 
American River Pine Company _ _ _ _ _ _ _ _ _ Spruce Creek __ _ 

Lester G. Hammond ______ _ Unnamed stream _ 

Oliver l\lichael Browne ____ _ Deep Canyon Creek ____ _ 

Location of diversion point, 
referenced to Mt. Diablo 

base and meridian 

!4 

NE 

NE 

NI~ 
SE 
SE 
SE 
NE 

NW 

NW 

SW 
SE 
NW 
SW 
SE 
NW 
SW 
SE 
NW 
SW 
NE 

SE 
NW 

SE 
NW 

N\V 

NE 

!4 

NW 

SW 

NW 
NW 
NW 
NW 
N\V 

SE 

SE 

NE 
NE 
SE 
NE 
NE 
SE 
NE 
NE 
SE 
NW 
NE 
NW 
NW 
NW 
NW 
NW 
NW 
SE 
SE 

NW 
SW 

Sec- I Town-
tion ship ·! Range 

26 

20 

34 
22 
22 
22 
34 

24 

24 

19 
26 
26 
19 
26 
26 
HJ 
26 
2G 
17 
35 

5 
17 

5 
17 
5 

17 
21 
12 

8 
8 

11N 

11N 

16N 
14N 
14N 
14N 
16N 

ION 

ION 

15N 
15N 
15N 
15N 
15N 
15N 
15N 
1.5N 
15N 
l!N 
llN 
14N 
14N 
14N 
14N 
14N 
14N 
14N 
12N 

13N 
14N 

13N 

7E 

7E 

16E 
9E 

9E } 
9E 

16E 

7E 

7E 

12E 
llE 
llE 
12E 
llE 
llE 
12E 
llE 
llE J 
7E 
7E 

llE 
llE 
llE 
llE 
llE 
llE 
9E 
6E 

9E 
13E 

John K. Wilson __ __ _ Unnamed stream __ _ __, NW 

NW 

SW 
SE 

35 

15 
26 

15N 
12N 

SE 

13E 
7E 

0 'Farrell Welch __ 

Blanche ;:,cnaw _____ _ 
Alexander E. Buck ___ _ 

\Voodrow F. Larimore ___ _ 

Ellis and Laura D. Petty ________ _ 

Unnamed stream _ 

Unnamed stream __ 
Unnamed stream _ 

Capps Ravine_ 

Strap Ravine ___ _ 

NE 

NW 
NE 

SE 

SW 
NW 

23 

20 
12 

26 

3 

11N 

llN 
12N 

13N 

ION 

7E 

7E 
6E 

7E 

7E 

6/ 27/ 50 I T ahoe National Forest, United States _____ _ l Silver Creek ________ _ 

NW 

SE 

SW 

SW 

SE 

NE 21 16N I 16E 

7/ 6/ 50 

7 / 17 /50 

Verner G. and Elma E. Kokila _____ ----- -1 Unnamed stream (l) _ -------- -----------1 SE 

T. E. Allen _________ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ i:::::~ :~~:::_~2
! === = == == ===== = == === == r: 

NE 
SE 
SW 

34 
34 
19 

11N 
11N 
12N 

7E 
7E 
7E 

Amount of diversion 

Second­
feet 

0.025 

0.05 

Acre­
feet 

8,000 lg.p.d. 
23 

22 lg.p.m. 

0.0062 
5/1- 111/1 

8,000 1,000,000 

700 

10 
10 
15 
10 
10 
15 
10 
JO 
15 

0.65 
10 
5 

10 
5 

10 
5 

0.01 

300,000 

200 

200 

200 

~5 
72 

1,000 

1,000 

1,000 

0.5 
4/15- 111 / 15 

0.025 
0.01 

5/1-112/1 
0.05 

1.25 
0.025 I 2.5 

5/1-10/31 11/ 1- 4/ 30 
10 

10/ 15.-4/15 
0.13 
0. 965 1.15 

4/1-10/31 10/ 1-4/1 
8 

11/1-4/1 
4/1- 10/1 

0.125 
0.01 

-5 / 1-10/ 30 
0.125 

4/1- 10/ 1 
0.5 a 

11/1- 4/30 
38 
10 

2/ 1- 4/ 1 
3.25 

Purpose Status 

Domestic and irri- Permit 
gation 

Irrigation, domestic, License 
and stockwatering 

Domestic___________ Permit 
Fish culture ________ Permit 
Fish propagation ____ Permit 

Domestic_____ _ __ -I Permit 

Irrigation _____ _ -1 Application 
pending 

l\lunicipal, industrial, Application 
domestic, and rec- pending 
reation 

Irrigation and do­
mestic 

Mining and domestic 

Application 
pending 

Application 
pending 

Industrial and do- Application 
mes tic pending 

Irrigation___ _ _ _ _ _ _ Permit 
Irrigation___ _ _ Permit 
Irrigation and do- Application 

mestic pending 
Mining __ ___ Application 
l\lining___ _ _ _ _ _ _ _ _ _ pending 
Industrial Application 

Domestic __________ _ 
Irrigation and do­

mestic 
Domestic __ _____ _ 
Fire, industrial, do­

mestic 
Domestic and irriga­

tion 
l\lining and domestic 
Domestic __________ _ 

pending 
Permit 
Permit 

Permit 
Permit 

Permit 

Permit 
Permit 

Irrigation and stock I Permit 

Irrigation and stock 
Irrigation_ 

Irrigation _ 

Irrigation __ 

Permit 
Permit 

Permit 

Permit 

Domestic and recrea- I Permit 
tion 

Irrigation and rec­
reation 

Domestic and irriga­
tion 

Permit 

Permit 

~ 
~ 
~ 
t:rJ 
~ ..... 
'-' 

~ 
H 

t-.:i 
0 
00 
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APPLICATIONS TO APPROPRIATE WATER IN PLACER COUNTY, FILED WITH DIVISION OF WATER RESOURCES, DEPARTMENT OF PUBLIC WORKS, 
UNDER PROVISIONS OF WATER CODE, STATE OF CALIFORNIA-Continued 

Appli­
cation 
num-
ber 

13850 

138(i6 
13893 

13938 

139-1-! 
14060 
1-1193 
14194 

14l!J5 

14196 
14197 
14198 

14229 

14244 

14264 

14265 

14266 
14291 

1-1328 
14356 

143i0 
1-1389 
14410 
14439 

14469 
14478 

144i9 

14480 

14482 

14508 
14.:;25 

14545 
14620 
146.50 

14704 

Date filed 

i / li 50 

7 / 25/ 50 
8,'14 / 50 

9 / 6/50 

9/ 8 '50 
11 /20 50 
3 / 14 51 
3; 14 /51 

3/14/51 

3/ 14 / 51 
3/ 4/5 1 
3/ 14 / 51 

4/ .j / .jl 

4/ 10/ 51 

4/ 23 .:;1 

4 / 23 51 

4/ 23 / 51 
5/ 3/ 51 

.5/ 29 / 51 
6/ 21 / 51 

6/ 2i ; 51 
7 / 12 / 51 
7 / 30/ 51 
8/ 23 / 51 

9/ 6 / 51 
9/ 11/ 51 

9/ 11/ 51 

9/12/ 51 

10/ 3 / 51 
10/ 16/ 51 

11 / 1/ 51 
1/15/ 52 
1/ 21 / 52 

3/ 6/ 52 

Name of applicant Source of water supply 

Location of diversion point, 
referenced to ;\ft. Diablo 

base a nd 1neridian 
. .\mount of di,-ersion 

~ .. :J4 Sec- I Town- R I Second-
tion ship 

I 
a nge feet 

. .\cre­
feet 

C. l\I. Newell . 

Sandy Scott Caples 
Greenha lgn Bros. and Earl :.\I cNeely ______ _ 

Henry H. N ader __ 

Unnamed stream ______ _ 

Spruce Canyon Creek ____ _ 
llnnamed creek __ _ 

Coon Creek _____________ _ 

SE 

SW 
SE 

SE 

II. .T. Phillips_ _ _ ________ -------1 Unnamed drain _ - --------------------1 SE California Fish and Game Comn-1ission _ _ _ _ _ Lake Tahoe _______ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ NE 
T ahoe National Forest, llnited States__ _ _ _ Elliott :.\Ieadow Spring___________________ SW 
T ahoe National Forest, United States_ _ _ _ _ Elliott Ranch Spring ____ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ SE 

T ahoe National Forest, United States 

Tahoe National Forest, United States _ 
Tahoe National Forest, United States_ 
Tahoe National Forest, Umted States_ 

Fred \\'. Boole _____ _ 

Hobert i\ I. and .June I. i\Ia,rn·ell 

James E. \Yebb __ 

Bear Spring _____ _ 

Chicken Hawk :-,pnng ____ _ 
Orchard Spring __ _ 
Secret H ouse ______ _ 

Unnanwd sprin:r __ _ 

Unnamed canyon ( l ) ___ _ 
Unnamed canyon (2) ___ _ 
llnnamed canyon (3) ____ _ 
R ock Creek _______ _ 

Raymond and Stanley \\' oo,Iward ________ -1 R ock Creek ____________ _ 

A(:,i~1 W . i\Insso_ _ __________ ---------1 UnnamC'd creek _ 
\\ 1lham Cannan __ ________ __________ Unnamed stream 

A~tonio and Francis i\Iontero -- - - -----1 Antelope Creek _ - -
\\ 1lmer N orman Stark _______________ _ _ _ Unnamed stream _ 

Lloyd E. Dixon and Rae A. Dixon _______ _ 
D. L. Castle :rnd Lillian D. Castle ___ _ 
Hnby H orn __________ _ 
H oward A. and Tillie E. Grebin 

Francis E. Holsclaw 
Estate of George P. Ahart and Nellie G. 

Tucker -
Floyd H. Bonnifield 

Richard H . i\lariner_ __ _ 

Harold \Y. and Norma E. Brown _________ _ 

Elmer A. and l\Iattie Van D yke Johnson __ _ 
Tony Aquilar ___________ _ 
Godfrey W. Rodgers ____________________ _ 

Nevada Irrigation District_ ____________ __ _ 

Dirty Face Ra,-ine __ _ 
Unnallled spring ____ _ 
Secret Ra ,·inc ____ _ 
Unnamed raYine __ _ 

Unnallled stream 
Coon Creek (l) __ 
Coon Creek (2) __ 
Coon Creek (1) __ _ 
Coon Creek (2) __ _ 

(Placer County) 
Coon Creek (l) _____ _ 

(Su tter County) 
Coon Creek (2) __ _ 
C'oon Creek (] ) __ _ 
Coon Creek (2) __ 
Unnamed stream _ 
Miners R avine (1 ) __________ ------ ______ _ 
Unnamed stream (2) _____ _______________ _ 

NE 

NW 
NE 
Lot 

N \\' 

NE 
NE 
N \\' 
SE 

SE 

SE 
SE 

NE 
NE 

NE 
SE 
SE 
NE 

SE 
SW 
SE 
SE 
NE 

N \\' 

NE 
::lE 
SW 
NE 
N \\. 
SE 
SW 
SE 
NW 
NW 

S\\' 

S\\' 
SW 

NW 

NE 
NE 
NE 
NE 

N \\' 

SE 
SE 
10 

NE 

N \\' 
N\\-
N\\' 
NW 

NW 

NE 
NE 

N \\' 
N\\-

SE 
N\\' 
S\\' 
S\\' 

SE 
NE 
S\Y 
N\\' 
S \\' 

S\\' 

SE 
NE 
NE 
N \\' 
SE 
SE 
N\Y 
N\\' 
NE 
NE 

19 

17 
17 

31 

21 
5 
9 
9 

18 

34 
8 
1 

9 

12 
12 
12 
34 

34 

34 
35 

,­
ii 

11 

29 
26 
10 
17 

3 
36 
35 
34 
34 

33 

33 
34 
34 
34 
35 
35 
20 
34 
10 
10 

5 

12N 

14N 
ION 

13N 

12N 
15N 
15N 
15N 

J4N 

15N 
15N 
15N 

13N 

llN 
llN 
llN 
13N 

13N 

13N 
14N 

llN 
15N 

12N 
13N 
llN 
12N 

11N 
13N 
13N 
13N 
13N 

13N 

13N 
13N 
13N 
16N 
llN 
llN 
12N 
12N 
ION 
ION 
13N 

7E 

13E 
7E 

GI•: 

tiE 
17E 
llE 
llE 

13E 

llE 
llE 
12E 

UE 

rn 
7E 
7E 
SE 

SE 

SE 
!IE 

7 E 
16E 

SE 
8E 
7E 
rn 

rn 
5E 
5E 
5E 
5E 

51': 

5E 
5E 
5g 

16E 
7E 
7E 
7E 
7 E 
7E 
7E 
7E 

4 11- 1? 
1
1 i 2 fl -3 ~3~ 

O.a 1, ·" 
3 

11 / 1- 4/30 

5/1- 10/ 1 
1.3 
1.0 

20 
0.03 
0.08 

33 

4/ 1 i ' l 

6,500 fg.p.d. 

0.01 
0.02 
0.04 

0.238 
0.112 
0.025 
0.05 

0.03 

0.375 

100 

12 

600 lg.p.d. 

0.13 
0.02 

0.07 
0.28 
0.10 

0.125 
o. 7 :) 

o. 75 
0. 75 
0.75 

-I ' 1-11/ 1 
1. 1:; 

4 '1-11/1 
0.83 
0.63 
0.63 
8,000 

0 . 56 

o.o:; 

0.66 

1.5 

4/ 1- 10/ 31 
3.0 

g .p.d. 

1:j 

18 

6 
10 
15 
5 

Purpose 

Do1nestie and irriga-
tion 

i\Iining ___________ _ 
Irriga tion and stock_ 

Irriga tion ______ _ 

Irrigation __________ _ 
Fish culture __ _ 
:,.tock and irriga tion _ 
Domestic, stock and 

irrigation 
Domestic and stock-

water 
Domestic and stock _ 
Stock water_ ______ _ 
Domestic, stock. fire. 

industrial 
Irrigation, dome,tic, 

recreation, fire 
Irrigation and stock­

watering 

Donll"~t ic, irriga tion , 
and stock 

lnigation, domestic 
and stock 

Irrigation __________ _ 
Irrigation, donwstic, 

and stock 
Irrigation _________ _ 
Domesti c and irriga-

ti on 

Status 

Permit 

Permit 
P ermit 

Permit 

Permit 
Permit 
P ermit 
P ermit 

Permit 

P ermit 
Permit 
P ermit 

Permi t 

Permit 

Pe rmit 

Permit 

P ermit 
P ermit 

P ermit 
P ermit 

Irrigation a nd stock_ Permit 
Irrigation and stock _ Permit 
Irrigation ________ Permit 
Irrigation and recrea- Permit 

tion 
Irrigation __________ P ermit 
Irrigation __________ _ 

Permit 

Irriga tion ___________ f Permit 

Irrigation __________ _ 

Irrigation __________ _ 
D omestic __________ _ 

Irrigation 
Recreation ________ _ 
Irrigation 
Irrigation __________ _ 

Irrigation __________ _ 
Irrigation __________ _ 

Pennit 
Permit 
Permit 
Permit 

Permit 
Permit 
Permit 

Permit 
Application 

pending 

~ 
;:c 

~ r 
> 
("'.:) 

~ 
::,;, 
() 
0 
c z 
'"'"3 
~ 
...... 
z 
':1 
t::J 
w 
'"'"3 ...... 
0 

> 
'"'"3 
,-, 

z 
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APPLICATIONS TO APPROPRIATE WATER IN PLACER COUNTY, FILED WITH DIVISION OF WATER RESOURCES, DEPARTMENT OF PUBLIC WORKS, 
UNDER PROVISIONS OF WATER CODE, STATE OF CALIFORNIA-Continued 

Appli­
cation 
nurn-
ber 

14705 

14719 

14731 
14773 

14791 

14921 
14989 
15013 

J."iO~O 

15042 
15043 
J.5058 

15039 

15066 

J.5067 

15073 
1507i 

15107 

15108 
15109 
15128 
15133 

15143 

15167 
15182 
15183 
152!18 

15307 

I >ate filed I 

3; (li 52 

3,'IH 152 

3/ 2;') 15:! 
4 23 / 52 

5. ' 2 , 32 

7, 21 / 52 
8 21 / 52 
9 J0 /,52 

\I 124 ./52 

10 ' 7 .;2 
10, 7 / 52 
10 '21/52 

10, '21 / 52 

10/ 28 / .,2 

10/ 28 / 52 

11 / 5/;i2 
11 / .; .;2 

12 8/ 52 

12/ 8 / 52 
12/ 8/ 52 
12/ 1!1 152 
12/ 22 152 

1/ 2 53 

1/ 21 ; 33 
2 / 2 , :;3 
2/ 2 1,33 
4 '17 ,;3 

4/ 22 / 53 

Name of applicant 

Nevada Irrigation Distriet 

Doyle Brothers ___ _ 

DPlbert and Bernice Dowd __ 
Vernon S. and Edna Jaquith and Barbara 

J. Ilaffey 

John F. Tompson Estat,·, c/o \\'. K \\ 'ilson 

Lake Forrest \Yater Company 
Val ;\I. Jacobson ___ _ 
l\Iabel " ' adhams Comeau __ _ 

Doyle Brothers 

Joseph L. Walker 
Frank and ;\larguerite Nute 
Virgil \ \'. and Cathryn C. Zumalt 

Clifford \\'. and Bett<' Faye Greene 

l\Iorton S . l\ l artin _ 

;\lorton S. l\lartin _ 

Joseph Opich 
Verner G. anri Elma E. Kakila 

Everett J. Smith, Texas Smith and John 
H. W ilson 

Antone S. Riolo ___ _ 
St eye H. Riolo __ 
C. V. and Rose Matranga __ _ 
Alfred B. and Ruth S. Clark_ 

P edro A. Galyez ______ _ 

Annie Barca _ 
Herman H. Castman 
Cyril Spinelli _ _ _ 
Ralph E. Enzler_ 

.J. E. Stambuck_ __ 

* 'l'otal not to exceed 90 second-feet at any time. 

Source of wat<,r supply 

Coon Creek 

Linda (Dry) Cr<'ek 

:\ I arklmlll HaYirn• 
U mia111c•d st ream (II 
Unnamed stream (2) 
Camp hell Creek (3 I_ 
El Dorndo Canyon (I) 
\ \'est Branch El Dorado Canyon (2) 
Lake Tahoe 
Unnamed creek 
llnnamed strea111 

Lmda (Dry) Creek ___ _ 
Lindu (Dr;·) Creek ___ _ 
Unnamed stream ______ _ 
Unnamed stream __ _ 
Linda (Dry) Creek_ _ 
Linda !Dry) Crpek_ _ 
Linda (Dry) Creek 
Linda (Dry) Creek_ 
Unnamed spring _ 

lT nna1ned spring __ 

Linda (~ry) Cn·ek _ 
Unnamed stream __ 

Gnnamed stream _ 

Linda (Dry) Cr<'ek_ 
Linda (Dry) Creek_ 
Linda (Dry) Creek 
Linda Creek _ 

Linda (Dry) Creek 

Linda (Dry) Creek 
North Fork Dry Creek 
Linria /Dry) Creek_ _ 
South Fork Dry Creek 

Linda (Dry) Creek 

** :;,ooo acre-feet maximum collectable, but amount collected by License 2266 (Application 2881) plus that 
collected by this license limited to 5,000 acre-feet. 

- lie " llr<' ma,mrnm amounts from any one point. the total of any or all not to exceed 2 .oon second-feet. 
• Total divt'I'sion not to exceed 50 acre-feet per annum. 

I 

Location of diYersion point, 
eferenced to l\ lt . D iablo 

Y.i 14 Sec- Town-
tion ship 

- - ~ -~-

NE N W 17 13N 

SE NE 7 ION 

~E NE 14 12N 

S\Y NE 19 15N 
SE NE 26 15N 
NE NW 4 15N 
S W SE 20 llN 
SW SW 20 13N 

SE NE 7 ION 
SE NE 7 ION 
s \\· NW !l 13N 
NE NE 21 llN 
NW SW 12 ION 
N W SW 12 ION 
N \Y SW 12 ION 
SE NW 12 ION 
NE SE 3 15N 

Lot 7 3 15N 

NE SW 10 ION 
SE NE 34 llN 

SW NW 18 llN 

SE NE 12 ION 
SW NE 12 ION 
SW NW 9 ION 
NE SE 9 ION 
N \\' SW 10 ION 
NE SW 10 ION 

NE SW 12 ION 
N W N W 14 13N 
SE SE II ION 
SW NW 22 13N 

NW SW 9 ION 

-

ge 

E 

E 

E 

E 
E 
E 
E 
E 

.-\mount of diversion 

Purpose Status 

Second- Acre-
feet feet 

6/1-r, 130 
0.07 
0.38 
0.25 
0.2.5 

15 
15 
0.23 
0.03 
0.25 

0. 7 
1.3 

0.31 
0.31 
0 .5 

800 

600 

0. 175 

0.44 

1.10 
I.IO 
0.41 
1. 75 
1.00 
0.06 

0 .5 

1.9 
1.2."i 

0 .5 

41,000 Irrigation . 

Irrigation _ 

Irrigation. 
Irrigation 

Application 
penrling 

Permit 

g.p.d. 

g.p.d. 

1.5 
24 
15 

IO 
40 

17 

and 
stock watering I 

l\lining ~ml incidental 
Domestic ___ _ 
Domestic_ 
Irrigation 
l\Iining, domestic, 

stockwatering 
Irrigation 

Irrigation _ 
Irrigation 
Irrigation 
Irrigation 
Irrigation _ 

Domestic __________ _ 

Domestic __________ _ 

Irrigation __________ _ 
Recreation and irri-

gation 
Irrigation and stock _ 

Irrigation _ _ 
Irrigation __ _ 
Irrigation _ _ _ _ _ _ _ _ 
Irrigation a nd do-

mestic 

Permit 

Permit 

Permit 
Permit 
Permit 
Permit 

Permit 
Permit 
Permit 
Permit 
Permit 
Permit 

Application 
pending 

Application 
pending 

Permit 
Permit 

Aoplication 
pending 

Permit 
Permit 
Permit 
Permit 

Irrigation Application 
pending 

Irrigation _________ Permit 
180 I I rrigation _ --------- Permit 

Irrigation ___________ Permit 
Irrigation___________ Application 

pending 
Irrigation _______ _ _ _ Application 

pending 

2:: 
"°j 
trJ z 
0 -~ 

l~ 
0 
C,ll 
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EXISTING DAMS IN AND ADJACENT TO PLACER COUNTY, 1950 

Na111e Owner County Stream 

Baldwin _________ \ North Fork Ditch CompanY------ 1 Placer_ __ _ 
Blue Lake _______ Pacific Gas and Electric Company Nevada __ 
Bowman ________ Nevada Irrigation District_ _______ Nevada 

Tributary, Strap Ravine ______ __ _ 
Tributary, Rucker Creek ________ _ 
Canyon Creek _______________ _ 
Tributary, Canyon Creek __ _ __ _ 

Campbells Lake, Central Pacific Railway Company-I Placer_ __ _ Tributary, South Fork Yuba River_ 
Upper 

Camp Far \Vest __ 
Christian Valley __ 
Clover Valley ____ _ 
Columbian ___ - ---
Combie ______ ----
Crystal Lake ____ _ 
Culbertson ___ - __ _ 
Deer Creek Diver. 
Donner Lake ____ _ 

Drum Afterbay __ 
Drum Forebay __ 
French Lake · 
Fuller Lake ____ _ 
Halsey Forebay __ 
Island Lake _____ _ 
Jackson Lake ___ _ 
Kellv Lake __ _ 
Kidd Lake ______ _ 
Lake Alta _______ _ 
Lake Angela _____ _ 
Lake Arthur __ 
Lake Fordyce _ .. __ 
Lake Mary ______ _ 
Lake Spaulding __ _ 
LakeSpauldingN o.2 
LakeSpauldingN o.3 
Lake Sterling ____ _ 
Lake Tahoe _____ _ 
Lake Theodore __ _ 
Lake Valley ____ _ 
Lake Van Norden 
Loon Lake ______ _ 

Lower Feeley Lake 
Lower Lindsey Lake 
Lower Peake Lake 
l\lammoth ____ __ _ 
Meadow Lake __ _ 
l\IiddleLindsey Lake 
l\liltonDiver.(l\lain) 
Morning Star ____ _ 

North Fork _____ _ 

Putts Lake ______ _ 
Quail Lake ______ _ 
Rock Creek ___ _ _ 
Rucker Lake ____ _ 
Sawmill Lake ____ _ 
Scotts Flat ___ ._._ 

Camp Far \Vest Irrigation District_ 
Pacific Gas and Electric Company 
Pacific Gas and Electric Company 
Ethel l\l ulligan _ _ ______________ _ 
N evada Irrigation Distriet _______ _ 
Central Pacific Railway Company _ 
Pacific Gas and Electrie Company 
Nevada Irrigation District_ 
Sierra Pacific Power Company and 

Truckee Carson Irrigation Dist. 
Pacific Gas and Electric Company 
Pacific Gas and Electric Company 
Nevada Irrigation Distriet_ ______ _ 
Pacific Gas and Electrie Company 
Pacific Gas and Electric f'ompany 
Nevada Irrigation District 
Nevada Irrigation District ______ _ 
Pacific Gas and Electric Company 
Pacific Gas and Eleetric Company 
Pacific Gas and Electric Company 
Central Pacific Railway Company _ 
Pacific Gas and Electric Company 
Pacific Gas and Electric Company 
Central Pacific Railway Company _ 
Pacific Gas and Electric Company 
Pacific Gas and Electric Company 
Pacific Gas and Electrie Company 
Pacific Gas and Electric Company 
Bureau of Reclamation __________ _ 
Pacific Gas and Electric Company 
Pacific Gas and Electric Company 
Pacific Gas and Electric Company 
Georgetown Divide \Yater Com-

pany 
Pacific Gas and Electric Company 
Pacific Gas and Electric Company 
Pacific Gas and Electric Company 
Pacific Gas and Electric Company 
Paeific Gas and Electric Company 
Pacifie Gas and Electric Company 
Nevada Irrigation District_ ____ __ _ 
l\IcGeachin Placer Gold !\lining 

Company 
California Debris Commission __ __ _ 

Central Pacific Railway Company_ 
D. H. Chambers _______________ _ 
Pacific Gas and Electric Company 
Pacific Gas and Eleetric Company 
Nevada Irrigation District_ __ ____ _ 
Nevada Irrigation District_ ______ _ 

Upper Feeley Lakel Pacific Gas and Electric Company 
Upper Peak Lake_ Pacific Gas and Electric Company 
Upper Rock Lake_ Pacific Gas and Electrie Company 
White Rock Lake _ Pacific Gas and Electric Company 

Placer_ __ _ 
Placer ___ _ 
Placer 
Placer_ __ _ 
Nevada __ 
Nevada __ 
Nevada __ 
Nevada __ 
Nevada __ 

Nevada __ 
Placer_ __ _ 
Nevada __ 
Nevada __ 
Placer ___ _ 
Nevada __ 
Nevada __ 
Placer_ __ _ 
Placer ___ _ 
Placer ___ _ 
Nevada __ 
Placer ___ _ 
Nevada __ 
Placer ___ _ 
Nevada __ 
Nevada __ 
Nevada __ 
Nevada __ 
Placer ___ _ 
Placer ___ _ 
Placer ___ _ 
Nevada __ 
El Dorado 

Nevada __ 
Nevada __ 
Placer_ __ _ 
Placer ___ _ 
Nevada __ 
Nevada __ 
Nevada __ 
Placer __ _ _ 

Bear River ___ . 
South Fork Dry Creek _________ _ 
Tributary, Antelope Creek _______ _ 
Tributary, Auburn Ravine ______ _ _ 
Bear River ____ _ 
Tributary, South Fork Yuba Ri,·er _ 
Tributary, Texas Creek __ 
Deer Creek ___ _ 
Donner Creek _ 

Bear River ___ _ 
Tributary, Bear River 
Canyon Creek _ _ ___________ _ 
Jordan Creek __________________ _ 
Tributary, Dry Creek _ _ _ _ _ _ __ _ 
Tributary, Canyon Creek_ _______ _ 
Jackson Creek __ _ 
Tributarv, N. Fork American River 
Tributary, South Fork Yuba River_ 
Tributary, N. Fork American River 
Tributary, South Fork Yuba River _ 
South Fork Dry Creek 
Fordyce Creek ____ _ 
Tributary, South Fork Yuba River _ 
South Fork Yuba River ________ _ 
South Fork Yuba River ________ _ 
South Fork Yuba River_ ________ _ 
Sterling Creek ____ _ ___________ _ 
Truckee River_ _______________ _ 
South Fork Dry Creek _________ _ 
Tributary, N. Fork American River 
South Yuba River_ _____________ _ 
Gerle Creek ____________________ _ 

Tributary, Fall Creek ___________ _ 
Tributary, Texas Creek ____ _ 
Tributary, South Fork Yuba Ri,·er _ 
Tributary, Dry Creek_ _______ _ _ 
Tributary, Fordyce Creek _______ _ 
Tributary, Texas Creek _·--------
1\liddle Fork Yuba River_ _______ _ 
Shirttail Canyon _ - - ____________ _ 

Placer ___ J North Fork American River_ ____ _ 

Placer ___ _ 
Placer __ _ 
Placer_ __ _ 
Nevada - _ 
Nevada __ 
Nevada __ 

Blue Canyon Creek _____________ _ 
Tributary, Lake Tahoe __________ _ 
Rock Creek ___ _ 
Rucker Creek ______ _ 
Canyon Creek _____ _ 
Deer Creek_ __ _ __ 

Nevada_ -1 Tributary, Fall Creek __________ _ _ 
Placer_ ___ Tributary, South Fork Yuba River_ 
Nevada _ Tributary, South Fork Yuba River _ 
Nevada __ Tributary, North CrePk ___ _ 

Location 
M.D.B. & 1\1. 

Section! Town-[ Range 
ship 

14 
9 
5 
8 

30 

21 
26 
28 
16 

2 
24 
1;3 

10 
18 

17 
16 
17 
17 
13 
27 
31 
25 
29 
35 
16 
19 
34 
20 
20 
21 
16 
10 
6 

18 
35 
23 

4 

29 
20 
30 
12 
27 
21 
12 
17 

31 

36 
12 
28 

8 
11 
11 

28 
32 
15 
22 

ION 
17N 
18N 
18N 
17N 

14N 
13N 
12N 
12N 
13N 
17N 
18N 
16N 
17N 

16N 
16N 
18N 
17N 
13N 
18N 
19N 
17N 
17N 
16N 
17N 
13N 
18N 
17N 
17N 
17N 
17N 
17N 
15N 
13N 
17N 
17N 
13N 

18N 
18N 
17N 
llN 
18N 
18N 
19N 
15N 

13N 

17N 
14N 
13N 
17N 
18N 
16N 

18N 
17N 
!SN 
!SN 

7E 
12E 
12E 
12E 
13E 

6E 
SE 
7E 
7E 
SE 

12E 
12E 
9E 

16E 

llE 
llE 
13E 
12E 
SE 

12E 
13E 
12E 
14E 
lOE 
l.5E 
9E 

13E 
15E 
12E 
12E 
12E 
13E 
17E 
9E 

12E 
14E 
15E 

12E 
12E 
14E 
7E 

13E 
12E 
12E 
llE 

9E 

llE 
16E 
SE 

12E 
12E 
9E 

12E 
14E 
12E 
14E 

Type 

Earth ________ _____ . 
Earth, rock wall __ __ _ 
Roekfill ___________ _ 
A ....... 1~ 

Gravity, masonry __ _ 

Gravity, curved __ _ 
RockfiiI _____ _ 
Earth ______ . 
Earth ______ _ 
Variable radius arch _ 
Gravity, straight __ 
Earth, rockwall ____ _ 
Variable radius areh _ 
Slab and buttress __ 

Constant radius arch 
Earth _____________ _ 
Rockfill __________ _ 
Earth __________ . __ _ 
Earth __ _ _________ _ 
Rockfill __________ _ 
Earth__ _ _ _ __ 
Earth _____________ _ 
Earth, rockwalL 
Earth __ ___ ___ _____ _ 

Gravity, straight_ __ _ 
Earth ________ _ 
RockfilL _ _ ___ _ 
Earth _ _ _ _ _ _ _ _ _ __ 
Variable radius arch _ 
Gravity, curved __ 
Gravity, buttressed 
Roekfill _______ _ 
Slab and buttress _ 
Earth ____ _ 
Earth __ ______ ____ _ 
Earth ___________ _ 
Dry masonry __ _ 

Earth, rockwalL 
Earth, rockwall 
Earth, rockwalL 
Earth _________ _ 
Earth, rockwalL ___ _ 
Earth, rockwalL __ _ 
Constant radius arch _ 
Hydraulic fill ______ _ 

Variable radius arch _ 

Earth __________ ___ _ 
Earth, rockwall ____ _ 
l\Iultiple arch ______ _ 
Earth, rock wall ____ _ 
Rockfill ______ ____ _ 
Earth ____________ _ _ 

Earth, rockwalL _ __ _ 
Earth, rockwall ____ _ 
Earth, rockwalL ___ _ 
Earth. rockwalL ___ _ 

Crest 
length, 
in feet 

1,850 
230 
700 
400 

54 

365 
222 
180 
600 
762 
300 
2,58 
334 

45 

324 
2,620 

200 
365 

1,167 
[l3 

755 
500 
430 
955 
697 
290 
965 
600 
800 
360 
800 
225 
109 
402 
940 

1,637 
650 

150 
486 
65,5 

2,360 
1,020 

372 
286 
835 

620 

1,025 
70 

1,080 
765 
384 
660 

186 
290 
230 
285 

Crest 
height, 
in feet 

41 
23 

171 
108 

11 

62 
33 
35 

53.4 
85 

9 
19 
92 
16 

80 
53 

100 
36 
42 
14 
22 
21 
40 

21.6 
22 

44.3 
140 
25 

275 
25 
55 
25 
14 

40.2 
74 
27 
33 

17 
17 
32 
23 

37 .5 
9.5 

32 
44 

147 

rn 
12 
33 
20 
50 

140 

22 
37 
20 

19.5 

Elevation 
crest 

above 
sea level, 

in feet 

394 
5,964 
5,567 

6,324 

198 
1,457 

654 
600 

1,610 
,5,895 
6,708 
2,902 
5,937 

3,38,5 
4,766 
6,664 
5,379 
1,819 
6,800 
6,600 
5,910 
6,i72 
3,3ll8 
7,194 
1,494 
6,481 
7,026 
5,014 

6,700 
6,233 
1,595 
5,853 
6,770 
6,305 

6,936 
6,508 
6,586 

716 
7,252 
6,705 
5,695 
4,100 

718 

5,361 
6,705 
1,443 
5,500 
5,780 
3,050 

6.996 
6,611 
6,985 
7,752 

Ca­
pacity, 

in 
acre­
feet 

305 
1,123 

68,000 

87 

5,000 
110 

29 
132 

9,000 
200 
850 

1,400 
11,000 

275 
444 

12,500 
1,130 

185 
330 

1,000 
360 

1,492 
270 
215 

94 
46,662 

172 
74,488 

1,648 
732,000 

344 
8,127 
5,874 
8,000 

184 
320 
494 
115 

4,800 
103 
270 

2,200 

14,600 

249 
70 

550 
620 

3,040 
26,300 

780 
1,607 

207 
578 

Date 
con­

structed 

1929 
1870 
1927 

1911 

1928 
1916 
1909 
1895 
1928 
1920 
1872 
1928 
1927 

1924 
1913 
1859 
1870 
1916 

1928 
185-5 
1862 
1924 
1909 
1926 
1926 
1913 

1877 
1913 
1896 
1911 
1916 
1884 

1870 
1870 
1860 
18,H 
1864 
1870 
1928 
1870 

1939 

1916 
1926 
1916 
1871 
1910 
194!) 

1870 
18,50 
1855 
18.50 

Use 

Irrigation 
Power 
Irrigation 

Domestic 

Irrigation 
Power 
Power 
Irrigation 
Irri~ation 
Domestic 
Power 
Irrigation 
Irrigation 

Power 
Power 
Irrigation 
Power 
Power 
Irrigation 
Irrigation 
Power 
Power 
Power 
Power 
Power 
Power 
Domestic 
Power 

Power 
Irrigation 
Power 
Power 
Power 
D01nestie, 
irrigation 
Power 
Power 
Power 
Power 
Power 
Power 
Irrigation 
Domestic 
mining 
Debris 
dam 
Domestic 
Domestic 
Power 
Power 
Irrigation 
lrriga tion, 
domestic 
Power 
Power 
Power 
Power 

Nl 
0 
00 

>-o 
t"1 
> 
0 
t::J 
~ 

0 
0 
d z 
r-3 
~ 
H z 
<1 
t_-.:j 
U2 
1-3 
H 
Q 
> 
1-3 ,....., 
0 z 
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REPORT OF BOARD OF REVI EW ON TH E LAN D CLASSIFICATION 

SURVEY OF CALAVERAS AND TUOLUMNE COUNTI ES 

CALIFORNIA 

OCTOBER, 1950 

At the request of ..1.\ . D. Edmonston, State Engineer, 
\Yalter W. ·w eil', Division of Soils, Uninrsity of 
California; Robert A. Gardner, Division of Soil Sur­
vey, U. S. Department of Agriculture; and Ralph C. 
Cole, Branch of Operation and ::.\Iaintenanee. U. S. 
Bureau of Reelamation, were designated by their re­
;pectiw org·anizations to constitute a Board for the 
reYiew of a classification of the lands of Calaveras and 
Tuolumne Counties as to their suitability for irriga­
tion. The field examination was made on September 
18, 19, antl 20, 1950. followed by au office conference 
::m Sep tern ber 21, 19,"iO. During these investigations 
the Board was accompanied by ,John ,v. Shannon and 
Roy K Hale)' of the Division of Water Resources, who 
had conducted the field work and made the classifica­
tion which was being reviewed. The findings of this 
Board are set forth in the following paragraphs. 

DISCUSSION OF STANDARDS 

'!'he land classification standards as given in the 
typewritten report, '· Land Classifil'ation Standards 
and Criteria, Sune)' of l\fountainous .Areas, Calaveras 
and Tuolumne Counties,'' by ::.\Ir. Shannon were care­
fully reYiewed prior to the inspection of the mappinp:. 
111 these investigations the paramount considerations 
were: first, whether or not the standards were ade­
quate to cover all land which eonld be considered suit ­
able for irrigation in these eonnties, antl secoml, 
whether or not the lands were mapped in eompliance 
with the classifieation standards set up. 

During the course of the field inspeetion it was 
observrd: 

(1) In the field mapping both loose roek and rock 
outcroppings were consillered, whereas the specifica­
tions in Table 1 of '' Land Classifieation Standa r<ls 
and Criteria, Survey of l\fountainons Areas, Calavrras 
and Tuolumne Countirs." mention loose rock only. It 
is agreed that both of these items should be considered 
in the classification. 

(2) In mapping: Class -1(3 ) lands wherever depth 
of soil is the limiting factor, stoniness sufficient to 
slightly reduee productivity arnl interfere with cul­
tnral practices is permitted as inclusions within the 
lan<l class, whereas when the soils are deep and slope 
is the important factor i11 thr delineation, stoniness to 

moderately re,lnce productivity and interfere with 
cultural practices is permitted as an inclusion. In the 
specific·ations ( Table 1 ) a moderate amount of stoni­
ness is permitted in all of Class 4 ( 3) lands. It is 
agreed that less stoniness should be permittrd where 
the soi ls are shallow. 

(3) Class +-Pas mapped permits of slopes up to the 
maxim nm of Class + ( 3) and stoniness onl)' to the 
maximum of Class + (~). 'rhe major criteria iu this 
elass is the extreme shallowness of the soil. The spec­
ifi(·a t ions are indefin it<> in th is respect a ncl shonlcl be 
more specifically defined. 

In order to more rarefnll)r cheek the m1mmnm 
standards for Class + (3) arnl +-P the Storie Indrx for 
the minimum rec1uireme11ts for rach was computed 
and was foull(l to range between 17 and 20 per cent. 
It was eoucluclecl that this yalue represents the ex­
treme lower limits of larnls that ean he considered 
suitable for irrigation. 

All other land classes mapped within the area are 
<·onsiclered properly defined. 'l'he board also considers 
that all larnl classes suitable for irrigation are in­
elucle,l within the land elasses used in this sune;v. 

CONSIDERATION OF MAPPING 

The fiehl mapping was done on contact prints of 
aerial photographs of scale 1 to 20,000. Land dassifi­
c·ation areas Wl'l"e delineated in the field aerording- to 
field obsenations of topography, depth of soil, and 
stoni11rss and rockiness. These field observations were 
later ehecked in the field offiee by stereoptic observa­
tions particularly for slope, stoniness, and rockiness. 
The mapping was clone on a reeon11aissa11ce basis, each 
mapp<'l' eon'ring· about 6 to 8 square miles per clay. 

It was obsen·ed that there were instances " ·herr 
small tracts of lands suitable for irrigation but iso­
lated b)' extensiw are,is of land not suitable for irriga­
tion "·ere not mapped out. Likewise therr wc:>re small 
bodies of laud not snitablr for irrigati011 that were 
includrd in large ar<>as of larnls suitablr for iniga­
ti011. 'l'his is what woul<l he expeded 011 this type of 
suney. 1'Iore precise separations c-ould only he ac­
eomplished by mapping in g·reater detail. Tt is be­
lieYe<l, however, that greater detail in mapping: would 
not mate1·ially alter the aC"reage of lancl suitable for 
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irrigation for each euuuty from that fonll(_l by this 
survey. 

The field inspeetions rewa lell that the mapping was 
clone eonfsistent with the specificatious established with 
the exceptions notPd above, and that these exceptions 
more properly define these classes than clo the speci­
fications presented in the report. 

In considering the classification and mapping in 
tlm,P two eounties speeial attention was paid to the 
follo,Ying areas for eaeh of which a brief cliscnssion is 
giwn of the soil conditions and mapping problems en­
couuterecl. 

1. Keystone Area 

In the Keystone area the soils are in the main rela­
ti Ye ly shallow and rocky with considerable complexity 
of re lief patterns. These soils are in the main of the 
Dm·allo and Auburn soil series. The Dorado soils are 
relativel:v shallow having been formed on metamor­
phosed sellimentary rock materials. The soils of the 
Auburn series are formed on metamorphosed igneous 
rodrn, particular}.'r amphybolite schist. The verv 
limited acreage now irrigated in this area is clevote~l 
to irrigated pasture, with yields bt>ing fair to poor. 

2. Jamestown and Chinese Camp Area 

Here the soils are also mainly of the Dorado ancl 
Auburn soil series, and the conditions are similar to 
those described for the Keystone area. There is proba­
bly a slight increase in the acreage uncler irrigation 
in this area. 

3. Groveland Area 

In the Grovelaml area the soils are of good depth, 
mmally four feet or more to bedrock. 'l'hey are largely 
from basic igneous rocks and may be elassifiecl as 
members of the Aiken series. The ~napping· problems 
in this area consisted largely in mapping out areas of 
favorable topograph.'r, l\Iost of thP exclusions consist 
of areas with V<'r.'r complex relief patterns or ,Yith 
slopPs that are so steep that they were not consiclerecl 
farnrable for irrigation. There is only a very small 
amount of irrigation in the Groveland area. 

4. Standard, Tuolumne Area 

The soils herP arc deriwll mainly from gTanitic 
rock sourees, and they consist mostlv of soils of the 
Si('J'l'a, Cuyamaca, and I lolland se~·iPs. The Sierra 
soils are rrcl; the Cuyamaea soils have pale surface 
soils with redder imbsoils ; and the Holland soils are 
brown or greyish-brown. In general, the soils are 
ch'rp, and the mapping· problems consist largely of 
nrnpping suitahlf' topography for irrigation. ln this 
lcwality the slopes are complex a1Hl there are some 
very steep slopes. The irrigated crops in this area 
consist largely of apples. There is also a little irri­
ga tPd pasture. Production appears to be only fair in 
this locality. 

5. Sonora, Columbia, and Murphy Areas 

In this area there arc considerable outl'ropping·s of 
limestone. 'l'he :,;oils are rather shallow and are de­
rived from the limestone. Also in this localitv are 
rathPr shallo,Y roeky soils, reel in color, derived· from 
basic igneous rocks probahl.'r elosely assoeiatecl with 
soils of the ~\.uburn series. In this area there are some 
alluvial soils on the :,;tream bottoms. :\lost of the map­
ping problems in the So11ora, Columbia, and l\Inrphy 
areas are involYell in rough complex slopes and shal­
low ancl stony soils. There are some apples arnl irri­
gated pastnre in this area, most of the apples being 
in the vicinit.'' of l\lurphy arnl largel.v on stream 
bottom lands rather than on the upland soils. 

6. Sheep Ranch, Angels Camp Area 

[n this area the soils are derived largely from meta­
morphosed Sf>llimentary rocks, but the soils are deeper 
than those listed for the Ke.'·st011P and Chinese Camp 
areas. These soils consist largely of those com prising 
the Sites series, but there are also some soils of the 
..:\iken series. These lie at hig·her elevations around 
"'\. verys. 

In this particular district we made special observa­
tions at Ariola Rarn·h, west of Frogtown, "·here gTav­
ity inigation is in usc on relativel.r steep slopes for 
irrigated pasture. The soils are members of the Sites 
series, and the area ,ms classified as -1 ( 3). This par­
tieula r pastnre looked g:ooll. 

7. Mountain Ranch and Railroad Flat Areas 

The soils in this area are mainly of the Sites series 
having uwclium depth and complex slopes. There are 
al:,.;o SOIU(' alluvia 1 soils along the stream bottoms. 
Irrigated pasture, walnuts, ancl apples are grown in 
this area . .,\ lthou~d1 some of the trees appear to be 
very procluctive there is a great difference in sizes of 
trees throughout the Orl'hanls, giving these oreharcls 
a spotty appearance. 'l'he one exception was the l\Ioun­
tain Ranch orchard where the trees appeared to be 
making goocl growth and "·ere relatively uniform in 
size. This oreharcl is on alluvial soils, Class 2. There 
are rather Pxtensi ve e lea l'ings of land now in prog­
ress in the vicinity of l\Iountain Ranch. 

8. West Point Area 

'!'his area consists largel.'· of soils derivPd from 
granitic rocks. 'rlw soils are larg·ely of the Sierra and 
Cnyamaca series. In this area the soils are deep. l\Iap­
ping problems consisted largel.v of separating lauds 
of suitable' topography. In man.'' areas the slopes are 
Vf>J"Y complex. The crops in this area are mainly 
walnuts, some of which are irrigated and some are 
grown without inigation . .,\lthongh the trees on the 
irrigatell arPas louk bettPr than those which are not 
irrigated there is ('OnsiderablP spottiness in all the 
ord1ards. The total area in l'l'Ops is small. 



PCWA-025

APPENDIX K 

9. Mokelumne Hill, San Andreas 

This area consists largely of shallow soils formed 
on slates largely of the }Iariposa series. Irrigated 
areas consist mainly of irrigated pasture with a small 
amount of fruit in the vicinity of l\Iokelumne Hill. 
Although the slopes in this area are not overl~' steep 
the topography is ver~· irregular. There is a great 
amouu t of rockiness and stoniness with a considera blc 
amount of slate outeroppings. 

10. Salt Springs Valley 

Salt Springs Valley contains considerable alluvial 
stream bottom land whieh is classified mainlv as 
Class 2. These areas are suitable for inig·atim~ for 
fruit, pasture, and other forage crops. The upland 
soils in the Salt Springs area are wr~· shallow, al­
though the slopes are not excessiw. The principal 
soils series are the Amador, ·white Rock, and related 
series. The Amador soils are formed on rocks con­
sisting largely of rhyolite tuffs. These soils have 
favorable maero-relief, but are eut up with hog­
wallow miero-relicf. Thev are also verv shallow and 
because of the acidie nat~1re of the par~nt rocks they 
have a low nutrient level, and are not very produc­
tive. Soils of the ,vhite Hoek series are formed from 
light colored slates. These soils are extremelv shallow 
and are likewise relatively infertile. Area~ of both 
Amador and ,vhite Rock series are mapped as Class 
4-P suitable only for irrigat0d pasture. 

11. Milton-Valley Springs Area 

In this area there are also considerable acreages 
of alh1Yial soils similar to the Salt Springs Valley 
area and also extensive areas of soils of the Amador 
series which have the same adaptability as those de­
seribed in the Salt Springs area. In addition to these 
soils there are some soils of the ,vhitnev Auburn 
and Pentz series. .Attention " ·as ealled · to severai 
areas in whieh old and fairly good olive orchards 
ocenr. For the most part these olive orchards are on 
soils of the ,vhitney and .,\.uburn series. Roth of 
these soils are much better adapted to these erops 
than are the Amador and Pentz soils. The Amador 
and Pentz soils are much more extensive in area. As 

a matter of fact most of the "'hitney and Auburn 
soils of this area which have topography suitable 
for irrigation are plauted to olives. T n general, the 
Pentz soils have rough topography. They are repre­
sentc(l by the '' haystack mountain " type of topog­
raphy whieh is so conspicuous in this area. The 
Amador soils oceupy lower lying positions. 'l'he ,vhit­
ney soils are formed on brown sandstones and con­
glomerates and are of medium depths. Also in this 
area are some old valley terraees eonsisting mostly 
of soils of the Redding series. These soils have gravelly 
and ('Obbly surface textures and have hardpans at 
relatively shallow depths. Although suited for irri­
gated pasture, they are not suitable for fruit. 

In summary it is felt that the specifieations used 
for this survey are adequate to cover all lands which 
can he considered suitable for irrigation. It is felt 
that the mapping has been co11sistent with the map­
ping standards established. T n the lower portions of 
both Calaveras and Tuolumne Counties most of the 
4-P lands have relativel.v favorable topography. The 
slopes usually are less than 20 per cent with the 
majorit:v of arras awraging not over 15 per eent in 
slope. Because of the infertility of some of the soils 
of this area, partieularly those derived from the 
Amador and ,vhitc Rock series, it is felt that some 
of the mapping is probabl.'· a little too generous, and 
some of these areas mapped as 4-P might better have 
been mapped as Class 6. 

At the higher elevations throughout the two 
counties the main eonsideration was relief involving 
mainly eomplexity of slopes, and here the elassifiea­
tion and mapping are entirely adequate and satis­
factory. Throughout the entire review of the field 
mapping we did not encounter any area of signifieant 
size where it was felt the mapping " 'as too severe or 
where lands should be raised to a higher elass. 

/ s/ ,VALTER ,v. WEIR 
Univrrsity of California 

/ s/ RonERT A. GARDNER 
U. S. Department of Agriculture 

/ s/ RALPII C. CoLE 
U. S. Bureau of RPrlamation 
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APPLICATION OF GROUND WATER TO REPRESENTATIVE CROPS IN AND ADJACENT TO PLACER COU NTY, 
1949, 1950, AND 1951 

Crop 

PLACER COUNTY 
Almonds __________________ _ 

Ladino clover (seed) ________ _ 

Pasture_ - _ --- ________ __ ___ . 

Season 

19-19 
19-19 
1949 
19.'iO 
1951 

19-19 

1!!50 
1950 
1950 
Hl50 

1951 
1951 
1951 
1951 
1951 
l951 

1950 
1950 

1950 
1950 
1950 
1950 
1950 

1951 
1951 

1951 
1951 
1951 
1951 
1951 
Hl5l 
l!J51 

19:;1 
19:;1 
1951 
19.51 

Rice______________ _________ 1949 
. 1949 

1949 
1950 
1950 
1950 
1950 

J\Iap 
number 

2 
3 
3 
3 

4 

5 
6 
7 
4 

5 
6 
7 
8 
9 

10 

11 
12 

13 
14 
15 
16 
17 

11 
12 

13 
H 
18 
19 
20 
21 
22 

23 
2-1 
25 
17 

2fi 
27 

28 
29 
30 
31 
32 

Well number l\lethod of 
irrigation Soil type 

lON,'5E-11 G l --------- - F looding _______________ Loa m ___ ___ __ ---------
lON /5E- l 2R L ______ . __ . Sprinkler. __ ._._.______ _ Sandy loam __ __ ______ . __ 
lON1 6E-9DL ______ ----- Sprinkler ____ ___ . _______ 

1 

Sandy loam. --------- ---
10N/ GE-9Dl _____ ----- _ Sprinkler ___ ____ ._______ Sandy loam ___ _________ _ 
JON lfiE-9 Dl_ ______ . _ _ Sprinkler ____ .. __ __ _ _ _ Sandy loam ___ _________ _ 

\\'eighted mean depths: 19-19 
Hl50 
1951 
1949-50 

11 .0 inches (0 . 9 foot ) 
17 .0 inches (1 .-1 feet) 
10.5 inches (0 .9 foot) 
12. 0 inches (1.0 foot) 

13N l5E-25IIL _________ _ 
13N 16E-30i\l I 
10N/ 5E-9LL_ . -------- _ 
ION, 6E-HiDL _________ _ 
12N / 5E-5Rl ___________ _ 
13N /5E-25IIL __ ______ _ _ 
13N IGE-30i\ll 
ION /5E-9LL-. __ ---- __ _ 
ION, 6E- HiD1 __________ _ 
l 2N/ 5E-5R L. _____ - ___ _ 
l2N/5E-l8J l _________ _ . 
l2N/ 5E-21A l __________ ., 
13N/ 5E-24Al ... ----- __ _ 

Border check . __ . -- -- __ . Loam._ 

Sprinkler_ . ------ -- ___ .. Loam ____ __ ___________ _ 
t;prinklcr .. _. _______ . __ . Sandy loam ________ . ___ _ 
Con tour che~k __________ Loam _________________ _ 
Border check ___________ Loam _________________ _ 

f<prinkler _. _______ --- __ _ Loam. ________________ _ 
Sprinkler .. __ _ . _____ .... Sandy loam ____________ _ 
Contour check __________ Loa m ______ ___________ _ 
Border clH'ck ____ _______ Loa m __________ _______ _ 
Border check __________ _ Sandy loam ____________ _ 
Border check ___________ , Sandy loam _____ _______ _ 

Weighted mean depths: 1949 
19;30 
1951 
19-19-50 

46. 0 inches (3. 8 feet) 
41. 3 inches (3 .-1 feet) 
35.2 inches (2 .9 feet) 
39. 4 inches (3. 3 feet) 

11 N/5E-7RL ____ -- ____ _ 
I lN/ 5E-WKL ______ ---
11N/ 5E-29K2 
11 N/6E-l 7 J 1 . _ ---------
12N/ 5E-2Bl . -- -- ---- __ _ 
12N / 5E-l 9C l __________ _ 
13N/5E-33Ll . _________ _ 
13N/ 6E-28NL _______ ---
33Cl, 33Kl, 33i\ll, 331\12 
11 N/.5E-iR L __ ---- __ -- . 
11N/ 5E-29KL ________ . 
11N/ 5E-29K2 
l lN/ GE-17 Jl . _ ---------
12N / 5E-2BL . ---- ---- _ 
12N/ 5E-12CL ___ ---- _. _ 
12N / 5E- 19D l __________ _ 
12N / 5E-30A l __________ _ 
12N/ 6E-19A2 __________ _ 

12N/ GE-21J l _ -- . --- --- _ 
21Ll , 21Nl, 27Dl, 28Al, 
28Bl 
13N/5E-2QL.. ______ . __ 
13N / 5E-23Pl __________ _ 
13 N/ 5E-23R 2 ______ ____ _ 
13N/ GE-28NL _______ -- _ 
33Cl, 33Kl, 331\11 , 331\12 

Contour check_ - __ -- ___ -1 Loam _______ . _________ _ 
Border check ___________ Sandy loam ____________ _ 

Contour check _________ _ Sa ndy loam ___ _________ _ 
Border check. ______ ---- Loam _______ ---- ______ _ 
Border check__ - - ---- __ _ Loam ____ - - - -- -- -- - - - - -
Border cheek __________ _ 

Border cheek_ __ -- _____ -1 
Border check __________ _ 
Border check __________ _ 

Loam ____ . __ - ____ . ____ _ 
Sandy loam ____________ _ 

Loam ... _. --- _________ _ 
Sandy loam ____________ _ 

Con tour check _________ _ Sandy loam ____ ________ _ 
Border chr·ck ___ . ___ . __ _ Loam . ______ - - - ____ - - - -
Con tour check . _____ .. __ Sandy loam ____________ _ 

Border chcck . .- --------- Loa m _______ -- ________ _ 
Border check ________ . _ . Loam _________________ _ 
Border check . __ --- ____ _ Sandy loam . ___________ _ 
Border check . ______ . __ . Loam . ____ . ___________ _ 

Sprinkler _______________ Sandy loam ____________ _ 
Border check ___________ , Loam __________ _______ _ 
Border check ___________ , Loam ______ ___________ _ 
Border check _. __ --- .. __ Sandy loam _____ _______ _ 

Weighted mean depths: 1950 
1951 
1950-51 

47 .6 inches (4. 0 feet) 
-11. 7 inches (3. 5 feet ) 
43. 8 inches (3. G feet.) 

Ladino clover (seed) and 
Pasture-Weighted mean depths : 

19-19 
1950 
19:;1 
19-19-51 

-IG . 0 inches (3. 8 feet) 
-15. -I inches (3. 8 feet) 
-IO. 1 inches (3. 3 fee t) 
-12. -I inches (3. 5 feet) 

11 N/5E-17HL . ___ . _ __ _ _ Contour check_ _____ ___ . Sa ndy loam ______ ------_ 
11 N/ 5E-19AL ___ ---- _ __ Contour check_ _ --- __ . __ Sandy loa m ____________ _ 
11N/ 5E-19Hl 
11 N/ 5E-31AL__ _ _ _ _ _ _ _ _ Contour check_ _________ Sandy loarn ____________ _ 
11N/ 5E-6AL __ _ _ _ _ _ __ _ _ Contour check __________ Loam . ________________ _ 
ll N / 5E-G L __ . _ _ _ _ _ __ _ _ Contour check . _____ .___ Loam _________________ _ 
11N/ 5E-7LL ___________ Contour check ________ __ Sandy loam ____________ _ 
11 N / 51<;- l-lPL _ _ _ __ __ _ _ _ Contour check_ _________ Loam ______ __ _________ _ 
11N/ 5E-l -lP2 

Area , 
in 

acres 

17 
19 
15 
15 
15 

160 

115 
58 

175 
140 

63 
58 

172 
68 
57 
56 

101 
160 

40 
50 
85 
92 

303 

97 
185 

40 
50 
80 
75 
56 
29 

465 

60 
30 
-10 

381 

120 
160 

50 
156 
90 
51 
74 

Total 
depth of 
applie,l 
water, 

in inches 

4. 6 
12.3 
16.4 
17 .o 
10.5 

46.0 

44.0 
25.4 
37 .9 
50.0 

38.0 
23.4 
37 .4 
·13.0 
33.5 
30.0 

51.0 
43.3 

60.1 
68.8 
47 .3 
48.6 
43.5 

55. 7 
52. 0 

60.5 
65.0 
14.5* 
68.8 
37.0 
9fi.3 
24.0 

25.0 
55.7 
72 .0 
39.0 

48 .0 
74.0 

55.5 
78. 7 
56.4 

100.0 
69 .9 
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APPLICATION OF GROUND WATER TO REPRESENTATIVE CROPS IN AND ADJACENT TO PLACER COUNTY, 
1949, 1950, AND 1951 - Continued 

Crop 

PLACER COUNTY 
(Continued) 

Rice (continued) __ _________ _ 

Vineyard _ 

SUTTER f'OUNTY 
Pasture _______ ___ _ 

Season 

1950 
1950 
1950 
1950 

1950 
Hl50 
1950 
1950 
19.50 
1950 
1950 

1951 
1951 
1951 
1951 
1951 
1951 
1951 
1951 

Hl51 

1951 
1951 
Hl51 
1951 

1951 
1951 
1951 
1951 
l!l51 
1951 

1951 
1951 

1951 
19,jl 

19,jl 

1949 
1949 

1951 
l!l51 
1\151 

1951 
1951 
1951 
1951 
1951 
1951 
1951 

1951 

l!l51 
Hl51 
1!151 

Map 
number 

33 
34 
35 

36, 37 

28 
38 
39 
40 
41 
42 
43 

44 
45 
46 
47 
48 
29 
30 
31 

49 

50 
51 
52 

33, 27 

53 
3.5 
36 
37 
41 
54 

l,j 
55 

56 
57 

58 

59 
2 

60 
61 
62 

63 
64 
65 
66 
67 
68 
69 

70 

71 
72 
16 

,veil number 

llN / 5E-HI.J L -- __ _ 
11N/ 5E-19PL ___ _ 
11N /5E-28PL ___ _ 
l 1N/ 5E-29AL ________ _ 
2901, 29Hl 
1 lN / 5E-31AL ____ _ 
12N / 5E-3AL ___ __ _ 
12N/ 5E-4JL ____ _ 
12N/ 5E-6RL ____ _ 
12N/ 5E-13AL ____ _ 
12N / 5E-14LL _____ _ 
12N/ 6E-28l\ I L __ 
12N / 6E-29G 1 
10N/ 5E-3NL __ _ _ 
10N/ 5E-10Jl_ __ _ 
10N/ 5E-11EL ______ _ 
l1N/ 5E-3IIL_ ______ _ 
11N/ 5E-4PL _______ _ 
11N/ 5E-6AL _______ _ 
11N/ 5E-6GL ______ _ 
11N/ 5E-7FL ______ _ 
11N/ 5E-7Ll 
11N/ 5E-8QL ___ _ 
11N/ 5E-16Dl 
11N/ 5E-10LL ___ _ 
11N/ 5E-15G2 ____ _ 
11N/ 5E-18HL ___ _ 
11N/ 5E-19AL __ 
19Hl , 19Jl 
11N/ .5E-28CL __ 
11N/ 5E-28PL __ 
11N/ 5E-29AL __ _ 
11 N / 5E-29HL _____ _ 
12N/ 5E-13AL __ _ 
12N / 5E-17 AL ____ _ 
17Bl, 17Cl 
12N / 5E-19CL __ _ 
12N/ 5E-:WAL __ _ 
12N/ 5E-20lll 
12N/ 5E-21BL ___ _ 
13N / 5E-10KL ___ _ 
13N/ 5E-10Pl 
13N/ 5E-22CL __ _ 
22Pl, 27Cl, 27Fl 

l\Iethod of 
irrigation 

Contour check _____ -----
Contour check _________ _ 
Contour check __ 
Contour check ______ _ 

Con tour check _____ _ 
Con tour check ______ _ 
Contour check ______ _ 
Con tour check _______ _ _ 
Con tour check _________ _ 
Con tour check _________ _ 
Contour check_ __ _ I 

Contour check _____ _ 
Contour check _______ _ 
Contour check _______ _ 
Contour check _ - ___ _ 
Contour check _____ _ 
Contour check _____ _ 
Con tour check __ _ 
Contour check ____ _ 

Contour check ____ _ 

Contour check _____ _ 
Con tour check _______ _ 
Contour check _______ _ 
Contour check _______ _ 

Contour check _______ _ 
Contour check _____ _ 
Contour check ____ _ 
Contour check _ - _ _ _ 
Contour check _____ _ 
Contour check ____ _ 

Contour check ____ _ 
Contour check ____ _ 

Con tour check ____ _ 
Contour check ______ _ 

Con tour check _________ _ 

Soil type 

Loam __ _ 
Loam __ _ 
Loam ____ _ 
Sandy loam __ :::::::::1 
Sandy loam ____ _ 
Loam _--- - - ___ _ 
Loam _________ _ 
Loam_ ______ _ _ _______ _ 
Sandy loam ____________ _ 
Sandy loam ____________ _ 
Loam _________________ _ 

Loam ________________ _ 
Sandy loam ___________ _ 
Loam __ ____ _____ _ ____ _ 

Sandy loam-------"-----
Gravelly loam __________ _ 
Loam ________________ _ 
Loam _________________ _ 
Sandy loam ____________ _ 

Loam _____ ____________ _ 

Sandy loam ___________ _ 
Loam ______ ___________ _ 
Sandy loam ____________ _ 

Loam __ __ - ------------

Loam__ _ _ ____ ------ _ 
Loam _________________ _ 
Sandy loam ____________ _ 
Sandy loam ____________ _ 
Sandy loam __ __________ _ 
Loarn ___ _ 

Loam _____ ____________ _ 
Loam __ _ 

Loam __ _ 
Loam ___ _ 

Sandy loam , loam ______ _ 

Weighted mean depths : 1949 
1950 
1951 
1949-51 

61. 7 inches (5 . 1 fee t) 
59.3 inches (4.9 feet ) 
61. 9 inches (5. 2 feet) 
61. 1 inches (5. 1 feet) 

10N/ 5E-12EL ____ _____ -1 Sprinkler __ - _ - - - - - --- - --1 Loam _______ - - - - - - - - - -
10N/ 5E-12R l_ __ _ _ _ __ _ _ _ Sprinkler_ _______ -----__ Sandy loam __ -- ________ _ 

Weighted mean depth : 

11N / -1E-1Fl __ _ 
11N/ 4E-2HL __ 
llN '4E-10AL ___ _ 
10A2, 10C2, lOHl 
11N/ 4E-12FL ___ _ 
11N/ 4E-12J2 __ - _ 
11N/ 4E-12QL-- __ 
11N/ 4E-12RL ___ _ 
12N 14E-10AL-- _ 
12N/ 4E-1 l1Il ___ _ 
12N / 4E-13CL __ _ 
12N / 4E-13Fl 
12N/ 4E-25CL ___ _ 
12N/ 4E-25Fl 
I 2N/ 4E-25f\Il __ _ 
12N / -1E-36PL __ _ 
13N 15E-33LL ___ _ 
13N / 5E-33Pl 
W eighted mean depth : 

1949 4 . 1 inches (0. 34 foot) 

---1 ---

Border check_ __ __ _____ _ 
Border check ______ _ 
Border check _____ _ 

Loam ____ -------------1 Loam _______________ _ 

Border check _____ _ 
Border check _____ _ 
Border check __ 
Border check __ 
Border check __ 
Border check __ 
Border check __ 

Border C'heck _ 

Border check __ 
Border check __ 
Border check ____ _ 

Loarn _________________ _ 

Loam _________________ _ 
Loam ___ _ 
Loam ___ _ 
Loam ___ _ 
Loan1 ___ ______________ _ 
Loam ________________ _ 
Loam _______________ _ 

Loam _______________ _ 

Loam ________ _ 
Loam ___ _ 
Loam ___ _ 

H/51 4S . 6 inches (3 . 8 fee t.) 

Area, 
in 

acres 

82 
155 
80 

140 

92 
96 

171 
60 
85 

200 
172 

92 
41 
65 
85 

153 
106 
106 
127 

180 

78 
60 

144 
250 

50 
80 
80 
31 
97 

312 

74 
222 

80 
151 

450 

18 
40 

38 
31 

231 

23 
64 
47 
7!l 
78 
24 

200 

158 

64 
56 

102 

Total 
depth of 
applied 
water, 

in inches 

72.0 
62.0 
66.2 
47.5 

63.3 
63.0 
43.4 

*130.1 
49.0 
45.0 
58.0 

99.9 
80.0 
5fi.O 
51. 7 
32.9 
57 .7 
53.7 
91.0 

fll .1 

34.9 
45.6 
39.6 
60.fi 

66.0 
44.9 
69.0 
72.6 
46.0 
78 . ."i 

72.5 
72.9 

50.2 
77.0 

57 .5 

4.0 
4.2 

47.0 
48.5 
51.3 

3fi.5 
31.4 
40.8 
32.6 
65.4 
70.9 
40.,j 

37 .6 

36.0 
31.0 
f,9,;j 
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APPLICATION OF GROUND WATER TO REPRESENTAT IVE CROPS IN AND ADJACENT TO PLAC ER COUN TY, 
1949, 1950, AND 1951 - Continued 

Total 

i.\Iap l\lethod of Area, depth of 
Crop Season number Well number irrigation Soil type in applied 

acres water, 
in inches 

----- ------

SUTTER COUNTY 
(Continued) 

Rice _____________ 1951 73 11N,'4E-2Gl ---------- Con tour check __ Loan1- _ 76 73 . 0 
1951 74 llN. 4E-2 KL ___________ , Contour check __ 

:I 
Loam __ fill 83.5 

1951 75 llN/.tE-1 lKL __________ Contour check __ Loam __ (i5 82.3 
1951 7tj l lN / 4E-11 Nl ___________ Contour check __ Loam __ !15 53.6 
1951 i7 l lN / 4 E-13:\I2 __________ Contour check __ Sandy loam _ 100 56.-1 
1951 78 11N/ 4E-l4Bl ---------- Contour check ___ Sandy loam GO 127 .5 
1951 79 11N/ 4E-14Dl. ---------- Contour check __ Sandy loam __ 65 91. 2 
1951 80 llN 4 E-23J 1 ___________ Con tour check __ Loam __ 1:!0 75.0 
1951 81 12N 4E-2BL ___________ Contour check __ Loam ___ 153 102.0 

13N/ 4E-3,5Ql 
19.51 82 12N/ 4E-3AL ---------- Contour check __ Loam _ !JO 113.5 

12N/ 4E-3A2 
1951 83 12N/ 4E-3RL _____ ----- _ Contour check __ Loarn __ 80 5fi.5 
1951 84 12N.14E-10CL __ ------- -J Contour check __ Loarn ___ 107 46.5 
1951 85 12N i4E-13RL __________ Contour check __ Loarn ___ 201 41.4 
1951 8G 12N / 4E-15El _ ------ - __ _ Contour check _ Loam ___ 207 1.36.3 

15Nl, 15Pl 
1931 87 12N/ 4E-24A l ______ ----- Contour check_ Loam __ 112 46. 4 
1951 88 12N/ 4E-34Cl ___________ Contour check __ Loam __ 116 161. 9 

34Kl, 34Ll 
19.51 89 12N/ 4E-3r.Ql ___________ Contour check __ Loam __ 102 78.5 
1951 !JO 13N /4E-3.5AL __________ Contour check _ Loam ____ 320 52.3 

13N 4E-331Il 
1951 !ll 13N/ 4E-3t,.JL __________ Contour check __ Loam ______ 129 48.3 
1951 92 13N l5E-28Nl ___________ Contour check __ 

_I 

Sandy loam __ 108 75.0 
1951 93 13N /5E-30JL _ --------- Contour check ___ Loam _____ 342 58.7 

30Ll, 30Rl 
1951 94 13N l5E-33M L _ -------- Con tour check ___ Sandy loam __ 140 43. 4 

Weighted mean depth: 1951 75.3 inches (t, 3 feet) 

• Omitted from weighted mean. 

APPLICATION OF WATER ON SELECTED FOOTHILL PLOTS IN PLACER COUNTY, 1950 

Elevation, 
Crop in l\Iap 

feet number 

l\Iixed orchard __ ---- 400 95 
400 96 
600 97 

1,200 \18 
1,200 !19 
1,250 100 

:\lixed orchard and pastur(• 400 101 

Pastnre ______ _ 1,150 102 

1,250 103 
1,300 104 

Pears __________ _ 2,300 105 

l\Iethod 
of 

irrigation 

Sprinkler_ _ 
Sprinkler _. 
Sprinkler _ 
Sprinkler _ 
Furrow ___ 
Sprinkler_ 

Area 
in 

ac res 

------

46 
42 
18 
52 
84 
37 

W eight<'d mean depth of applied 

Sprinkler _ 34 

Flood from contour 
ditch_ 62 

Sprinkler 37 
Flood __ _ 54 

Water applied 

Total 
a1noup.t 1 

in acre­
feet 

159 
122 
49 

330 
278 
127 

Depth , 
in inches 

41 
35 
33 
76 
40 
4 1 

water: 45.8 inches (3.8 feet) 

138 4\J 

398 77 
35 11 

230 51 

\Veightecl mean depth of applied water: 52.0 inches (4.3 feet ) 

Sprinkler_ _ _ _ ____ -1 10 25 30 

Drainage and 
estimated use 

by native 
vegetation, 
in acre-feet 

7 
2 

not known 
not known 
not known 
not known 

14 

56 
not known 

25 

0 

\Va t,•r retained 

Total 
amount, Depth, 
in acre- in inches 

feet 

152 
120 

124 

342 

205 

25 

40 
34 

66 

46 

30 
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APPLICATION OF WATER ON PORTION OF EDEN VALLEY WATERSHED, PLACER COUNTY, 1951 

WATER USE STUDY "A" 

Locotion: T. 14 N., R. 9 E., M. D. B. & M., portions of Sections 16 and 21 Irrigated lands : 113 ocres 
Tules and brush : 11 ocres Averoge e levotion: 2,350 feet 

Droinoge oreo: 384 ocres 
(In ocre-feet) 

Period 

5-1 to 5-31 ___ _ 
6-1 to 6-30 ___________ __ _ 
7-1 to 7-3 L _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
8-1 to 8-31. ______________ _ 
9-1 to 9-30 ________________ _ 

5-1 to 9-30 __ ______ _ 

Regulated 
inflow tu 

irrigated hinds 

58 
56 
58 
58 
56 

286 

Rainfall 
on 

watershed 

11-1 

114 

Total inflow 

172 
,56 
58 
58 
56 

400 

Outflow 

65 
21 
15 
11 

9 

121 

--------

\\'ater 
retained in 
watershed 

107 
35 
43 
47 
47 

279 

Regulated 
water retained 
in watershed 

18* 
35 
43 
47 
47 

Less::::::::::::::: ::::i::dc:::r::::e:n1~:;:~- ~~s-t~1~~a-t~~~::: ::: :-:: :: : _:::::::::::: : _: __ :::::: .- -·-- - - - - - - --- __ - _ - - - - - - - --- - ------1 

190 

44 

1-16 

Average retention of applied water by irrigated lands ____ _____________________________ _ ------------------------· \ 1~:: f ~:~es 

* Estimated from daily records of inflow, outflow, and precipitation. 
NOTES : 
The inflow sta tions for this study consisted of 15 diversions from the Boardman 

Canal regularly measured by the Pacific Gas and Electric Company. The outflow 
station consisted of a water stage re(·order on a drain, installed, rated, and oper­
ated during the study by the Dil"ision of Water Resources. 

The orchards in this watershed 1ary in size or t rees from large to small. The side 
slopes are on about an eight per cent grade. Hillside native l'egetation i5 pine 
forest and manzanita brush. 

APPLICATION OF WATER IN PENRYN VALLEY, PLACER COUNTY, 1951 

WATER USE STUDY " B" 

Location: T. 11 N., R. 7 E., M. D. B. & M., portions of Sections 3, 4, 5, 
8, 9, ond 17; T. 12 N., R. 7 E., M. D. B. & M., portions of Sections 26, 
27, 28, 32, 33, and 34 

Average e levotion: 500 fee t 
Droinoge orea: 6,025 ocres 
Irrigated lands: 3,240 ocres 
Tules and brush: 1,020 ocres 

(In acre-feet) 
---- --- --1 

R egulated 
Period 

I 

inflow to 
irrigated la nds 

_I 

---1 

5-1 to 5-3 1 _ 1,786 
6-1 to 6-30 _ 2, 325 
7-1 to 7-31. . 2,631 
8-1 to 8-31 2, 719 
9-1 to 9-30 2,311 

5-1 to 9-30 --------- 1 11,772 

Less applied water consu med by tules a nd brush (estimated) _ 

Applied water retained by irrigated la nds . _____ _ __ 

Average retention of applied water by irrigated lands ___ _ 

* !estimated from daily records of inflow, outfl ow, and precipitation. 
Non;s: 

Rainfall 
on 

watershed 

748 

748 

Inflow stat ions for this study were at the head of the Antelope Canal and on tl1e 
Hed Havine Canal at the Soutlwrn l'aciflc Railway crossing. The outflow stat ions 
wcre on Antelope Creek near R<l("klin, and wa stes from the Antelope Canal at 

Total inflow 

2,534 
2,325 
2,031 
2,719 
2,311 

12,520 

Outflow 

505 
ll5 
% 

111 
250 

1,056 

Wa ter 
retained in 
watershed 

2,029 
2,230 
2 ,536 
2,608 
2,061 

11,464 

_ _ _ _ _ _ _ _ _ I 2. 0 feet 
24 . 4 inches 

Regulated 
water retained 
in watershed 

1,236* 
2,230 
2,536 
2,608 
2,061 

10,671 

4,080 

6,591 

Clmw Valley Reservoir and at the end of the canal. All stations were installed, 
rated, and operated by the Division of \\'ater Resources. 

The lower three-fourths of Penryn Valley has a slope of about one per cent and the 
upper fourth has a slope of about four per cent. Orchards vary from very good to 
poor. Hillside natil·e vegetation is oak and brush. 
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APPLICATION OF WATER ON SAILOR RAVINE WATERSHED, PLACER COUNTY, 1951 

WATER USE STUDY "C" 

Location: T. 13 N., R. 7 E., M. D. B. & M., portions of Section 36; Average e levation: 1,500 feet 
Droinoge area: 360 acres 
Irrigated lands: 209 acres 
Tules ond brush: 16 acres 

T. 13 N., R. 8 E., M. D. B. & M., portions of Section 31 

(In acre-feet) 

Period 

5-1 to 5-3 L _ _ _ _ _ ____ _ 
6-1 to 6-30 __ ________ _ 
7-1 to 7-3L _____________ _ 
8-1 to 8-31- . ______________ _ 
9-1 to H-30 ____ . ___ . ______ _ 

5-1 to 9-30 __ ___________ _ I 

Regulated 
inflow to 

irrigated lands 

96 
158 
164 
164 
158 

740 

Less applied water consumed by tules and brush (estimated) __ 

Applied water retained by irrigated lands __ 

R ainfall 
Oil 

watershed 

98 

98 

A ,·erage retention of applied water by irrigated lands _______ • ________________ _ 

• Estimated from daily records of inflow, outflow, and precipitation. 
NOTES: 
The inflow stations for this study consisted or 3 Nevada Irrigation nistrict diversion 

boxes on the Vernon Extension Canal and Roehr Pipe Line, regularly measured by 
the District. The outflow stat ion cunsistcd of a water stage recorder on Sailor 

Total inflow 

194 
158 
164 
164 
158 

838 

Outflow 

71 
48 
50 
51 
61 

281 

Water 
retained in 
watershed 

123 
110 
114 
113 
97 

557 

2.0 feet 
23.4 inches 

Regulated 
water retained 
i 11 watershed 

36* 
110 
114 
113 
97 

470 

64 

406 

Ravine below the Francis Ranch, installed, rated, and operated by the Division of 
Water Resources. 

This watershed is dmracterizerl by excellent orchards. which are most ly cover­
('ropped, and have slopes :11-eraging about six per cent. Hillside m1tive l'Pgeta tion is 
mostly oak. 

APPLICATION OF WATER ON SHIRLAND DITCH WATERSHED, PLACER COUNTY, 1951 

WATER USE STUDY "D" 

Location: T. 12 N ., R. 8 E., M. D. B. & M., portions of 
Sections 27, 28, 33, and 34 

Average elevation: 1,050 feet 
Drainage oreo: 1,325 acres 
Irrigated lands: 687 acres 
Jules ond brush: 121 acres 

(In ocre-feet) 

5-1 to 5-31- __ _ 
6-1 to 6-30 _ 
7-1 to 7-31- _ 
8-1 to 8-31 _ 
9-1 to 9-30 

5-1 to 9-30_ 

Period 
Regu lated 
inflow to 

irrigated lands 

228 
465 
482 
434 
41 5 

2,024 

Less applied water consumed by tules and brush (estimate,!) _ 

Applied water retained by irrigated lands __ 

Average retention of applied water by irri1>:ated lands __ 

• Estimated from daily records of inflow , outflow, and precipitation. 
NOTES: 

R ainfall 
on 

watershed 

361 

361 

The inflow stat ion for this st udy was locatEd on the Shirland Ditch at its head. The 
outflow stations were located on '.llormon Creek above the South Canal and on the 

Total inflow 

589 
465 
482 
434 
415 

2,38.~ 

Outflow 

128 
81 
56 
59 

105 

42\l 

Water 
retained in 
watershed 

461 
384 
426 
375 
3 10 

1,95(1 

1. 6 fept 
19. 5 inches 

Regulated 
water retained 
in watershed 

104* 
384 
426 
375 
310 

1 .. 599 

484 

1, 11.5 

Shirland Drain near Scott's Corner. The stations were installed, rated, and oper­
ated by the Dil"ision of Water Resources . 

The lands irrigated in this watershed are on eight per cent or stce1wr slopes. llill ­
,ide natire 1·pgetation is mostly oak and brush with scattered pine. 
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RESERVOIR YIELD STUDIES 
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SEASONAL SUMMARY OF M O NTHLY YIELD STUDY, JACKSON MEADOWS RESERVOIR 

(In a ere-feet) 

itoroge ca pacity: 45 ,000 acre-fee t Seasonal yield: 45,100 acre-feet 

\\'a tn supply Distribution of water supply 

Diversion 

~ ea :--01) 
Estimated Di\'en,ion 

to i\lilton. 
runoff, I ;,,torage, Bowman 

Storage, ;\Jiddle Fork from Total Evapora· Fish Yield Spill Septen,ber Conduit* 
October 1 Yuba Ri,·er , llaypress inflow tion release 30 

at dam si te I Creek 

---------- ·---- ----- -----

920-21 0 80,900 36,100 117,300 1,700 3,600 -11 ,700 31,700 35,600 76,400 

?J.'N •..... ------ 35,liOO 88,200 3.3,900 12-1,100 1,700 3,600 4,5,100 72,300 37,000 97,-100 
?•J.?3 ••.... ------ 37,000 ll2,800 2·1,500 87,300 1,700 3,600 -15,100 37,fiOO 31l,300 82,700 

23.2-1 ••. .. ___ -· -- _ 3(),300 17,200 i ,200 24,100 1,200 3,()00 -15,100 "·~1 10,800 -15,100 

2-1·25 ... -- ------ 10,800 68,200 22, 100 90,300 1,700 3,600 -15,100 33,800 62,000 

925·26 ••. .... ___ . -· 33,800 -17,000 16,:WO 1,3,200 1,700 3,GOO 45,100 15,700 30,900 60,800 

26-27 •••........ _ . 30,900 111,100 38,100 1-lll,200 1,800 3,600 -1,5,100 92,600 37,000 120,300 

27.28 .•....... --- . :n,ooo ' 72,300 25,900 98,200 1,700 3,600 45,100 50,700 34,100 95,800 

?8-')9 .•••. -- -····. 34,100 35,100 12,700 47,800 !,GOO 3,600 45,100 0 31,600 -15,100 

29·30 .•• ... ------ 31,fiOO G8,100 21,800 89,900 1,700 3,600 -1.5,100 3(i, 100 35,000 81,200 

30-31. •.... .. __ -- _ 35,000 23,100 8,800 31,900 1,200 3,600 -15,100 0 17,000 45,100 

31·32 .•. .......... 17,000 76,700 26,000 102,700 1,600 3,GOO 45,100 32,GOO 31i,800 77,700 

32·33 ..... . ---- :36,800 -13,100 12,700 55,800 I 1,1}{)0 3,GOO 45,100 7,300 3,5,000 .32,-100 

33.3-1 •••• . _ 35,000 35,200 11,100 -lli,300 1,700 3,600 I 45,100 300 30,HOO 45,-100 

3-1--35 .•••.. - -- - - - - 30,GOO ()6,700 25,500 92,200 1,700 3,oOO -15,100 3(i,700 35,700 8 1,800 
------------, 

Average .......... 59,700 21,700 81 ,-100 l,liOO 3,llOO -1-1,900 28,900 71,300 

Yield plus spill up to capacity of conduit . 

SEASONAL SUMMARY OF MONTHLY YIELD STUDY, LAKE VALLEY RESERVOIR 

( In acre-feet ) 

,torog e capacity: 41 ,000 acre-feet Seasonal yiel d: 103,800 acre.feet 

-----

Water supply Distribution of water supply 
------ --------

Estimated 
runoff, 

Diversion 
Di\'ersion Diversion 

::5eason North Fork from from Storage, 
Storage, of North from Rattle· South Fork Total E\'apora· Fish Yield ;,,pill* September 

October I Fork Fordyce snake Yuba inflow tion release 30 

American Lake Creek River 
River 

- ------ ----- -·---

920-21 0 10,100 57,100 7,1\00 70,300 1-1.~. 100 900 1,200 100,400 15,000 27,600 

21.22 .. 27,600 10,.500 57,100 3,200 -13,800 11-1,600 900 1,200 103,800 ll,700 29,600 

22.23 . 29,600 8,.500 57,100 4,600 52, 100 122,300 !lOO 1,200 ID:{,800 17,500 28,500 

23•2-I .. 28,500 1,700 5-1 ,000 -1,100 23 ,900 83,700 700 1,200 103,800 0 li,500 

2-1·25 6,500 8,200 57,100 G,100 Gl,-100 ,,,.- I !JOO 1,200 103,800 n.uoo 2fi,500 

925-26. 2f;,.500 4,600 56,400 .. ~I -W,200 111,700 !100 1,200 103,800 9,900 22,-100 

2f>.27 .. 22,400 12,200 59, -100 7,100 80,200 158,900 !100 1,200 103,800 H,200 3 1,200 

27•28 .. 31,200 8,000 58,700 3,000 51,800 121,500 liOO 1,200 103,800 2-1,-100 22,400 

28-29 . 22,400 3,700 5-1 ,000 li,-100 38,200 102,300 800 1,200 103,800 0 18,900 

29.30 18,!JOO 5,900 58,600 5,000 60,100 129,600 !JOO 1,200 103,800 16,-100 2fi,200 

930-31 _ 26,200 2,200 5-1,000 -1,800 28,!JOO 89,900 800 1,200 103,800 
., . 10g I 

10,300 

31-32 .. 10,300 8,300 56, 100 -1,800 57,400 121i,fj00 !JOO 1,200 103,400 27,300 

32-33 •. '27,300 4,100 55,600 -1,000 41,700 105,400 !100 1,200 103,800 
500 I 26,300 

33·34 .•. 26,300 3,000 5-1,000 G,700 41,!JOO 106,200 !JOO 1,200 103,800 -1,000 22,flOO 

::S-1-3.5 ... - 27,600 8,500 57,100 -1,300 50,-100 120,300 \100 1,200 103,800 11,500 25,500 
----- ----- --------------

Average . 6,700 56,400 5, 100 -19,900 118,100 !lOO 1,200 103,500 10,700 

Maximum dirersions into Lake Valll'Y n~senoir would not he made wh~n rest• r1•oir spills. 

8-81627 



PCWA-025

PI .... \ CER COUJ\'TY Ii\'YES'J'IGA'flON 

SEASONAL SUMMARY OF M O NTHLY YIELD STUDY, CISCO RESERVOI R 

(In ocre-feet) 
Storoge capocity : 100,000 acre-feet Seasonol yield: 145,800 ocre-feet 

- ~- _I 
- ---

\Va ter supply Distribution of water supply 
- - -- Release 

Estimated to 
Season 

runoff, 
Diversion 

Storage, 
Spaulding 

Storage, from Total Evapora- Power House 
October I South Fork Fordyce inflow tion 

Fish release Yield t;pill September No. I* Yuba River La ke 30 
at dam site 

- ----~---

J\)20-21. 0 rno,100 57,100 217 ,800 1,.500 7,200 139,100 0 70,000 145,800 
21-22 70,000 153,700 57 ,100 210,800 1,700 7 ,200 145,800 51,200 74,900 151,200 
22-23 74,900 U4,800 57,100 181,900 1,700 7 ,200 14.'\,800 28,}00 74,000 1.51,200 
23-24 74,000 44,oOO 54,000 98,GOO 1.100 7,200 145,800 0 18,500 145,800 
24-25 18,.500 138,100 57 ,100 195,200 1,500 1,:wo 14,5,800 0 59,200 145,800 

I!l25-2(i 59,200 94,000 5ti,400 150,400 !,GOO 7,200 145,800 0 55,000 145,800 
2G-27 55,000 190,000 59,400 249 ,400 1,800 7,200 145,800 71,700 I 77,900 151,200 
27-28 77,900 145,000 58,700 203,700 1,700 7 ,200 145,800 ,rnwg I 

63,400 155,700 
28-29 63,400 81,800 54,000 135,800 1,400 7,200 145,800 H,800 145,800 
29-30 44,800 125,900 58,tiOO 184,500 1,700 7,200 145,800 4,000 70,600 148,100 

1\130-31 70,tiOO 54,500 54,000 108,500 1,200 7,200 145,800 0 24,900 145,800 
3 1-32 24,900 156,800 5G, 100 212,900 !,GOO 7,200 145,800 11 ,100 72,100 148,100 
32-33 72,100 90,500 55,GOO I4G,IOO 1,500 7,200 14.5,800 0 63,700 145,800 
33-34 63,700 76,400 54,000 130,400 1,400 7,200 145,800 o , 39,700 145,800 
34-35 39,700 1.51,GOO 57,100 208,700 1,600 7,200 145,800 24,400 69,400 148,100 

- - --
AYerage __ 119,200 5G,400 l 75,liOO 1,500 7 ,200 145,400 16,900 148,000 

* Yield pins spill UJJ to capacity of conduit. 

SEASONAL SUMMARY OF MONTHLY YIELD STUDY, ROLLINS RESERVOIR 

(In ocre-feet) 

Storag e copocity: 70,000 ocre-feet including 5,000 acre-feet for debris staroge Seasonal yield : 271 ,500 ocre-fee t 

\Ya ter supply 

Season Estimated 
Inflow from Storage, runoff, Total 

October I Bear R iver Drum inflow Evaporation 

at dam site System* 

---- -----

920-21 -- ---- ---- 0 250,200 178,200 428,400 
21-22 - -- -- 38,900 224,500 144,100 368,600 
22-23 . -- 39,900 187,700 151,200 338,900 
23-24 _ -- 44,100 33,200 84,400 117,600 
24-25 --- 5,000 138,000 154,700 292,700 

925-2G --- 47,400 12,5,100 133,500 258,600 
26-27 - -- ... 35,600 270,500 126,500 397,000 
27-28 . --- 65,000 169,300 213,000 382,300 
28-29 --- 70,000 64,400 183,800 248,200 
29-30 -- 30,000 106,700 260,300 367,000 

930-3 1 . - -- -- so.,oo I 
33,100 178,800 211,900 

3 1-32 . -- 5,000 130,600 156,800 287,400 
32-3:L 47,300 64,400 175,900 2-10,300 
33-34 15,000 62,600 207,200 269,800 
34-35 . -- 12,100 178,500 225,800 404,300 

Averagr ___ - - - - I 135,900 171,tiOO 307,500 

* Record of Drum Canal plus Lake Valley Pipe Line minus Boardman Diversion minus spill to Towle Canal. 
** Bowman Reservoir and conduits, constrncted in 1 fJ2 7, wonld lrnre redueed these defieienries. 

2,300 
2,300 
2,500 

400 
2,.500 

1,500 
2,700 
2,700 
1,200 
2,700 

1,100 
1,800 
1,100 
1,200 
2,700 

1,900 

Distribution of water supply 

Storage, Deficiency, 
Yield Spill September in percent 

30 

I -
I 

259,400 127,800 38,900 
271,500 93,800 I 39,900 
271,500 60,700 44 ,100 
156,300 0 5,000 **42.6 
228,400 19,400 47,400 **15.9 

268,900 0 35,600 **1.0 
271,500 93,400 65,000 
272,200 102,400 I 70,000 
271,500 15,500 30,000 
271,500 62,900 59,900 

262,800 2,900 5,000 3.2 
243,300 0 47,300 10.6 
271,500 0 15,000 
271,500 0 12,100 
266,700 78,300 68,700 1.8 

257,200 43,800 : 
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SEASONAL SUMMARY OF MONTHLY YIELD STUDY, FRENCH MEADOWS RESERVOIR 

(In acre-feet) 
forage capacity : 74,000 acre-feet Seasonal yi e ld: 64,000 acre-fe e t 

·----

Water supply Distribution of wa ter supply 
----- ----- --~---

Helease 
Estimated to Deep 

~ ea:,,..011 runoff , Diversion 
Storage, 

Canyon 
Storage, l\liddle Fork from Total Power 

October 1 American I Duncan inflow E vaporatiou Yield Spill September House* 
R i,·er C reek 30 

a t dam site 

-------
}20-21 _____ --- 0 121 ,500 26,200 147 ,700 2,000 5!1,500 1 32,500 53,700 72,800 
21 -22 --- 53,700 124 ,200 23 ,300 147 ,500 2,000 64,000 79,500 ,55,700 83,700 
22-23 ------ 55,700 II2,000 23,000 135,000 2,000 64,000 6G,200 58 ,.500 84,000 
23-24 -- 58,500 26 ,800 4,000 30,800 2 ,000 M,000 0 23 ,300 IH,000 
24-25 _ 23,300 124 ,900 19,600 144 ,500 2,000 64,000 4 1,800 57 ,000 7\1,200 

)25-26 ________ 

-I 
57 ,000 !i4,400 11,000 6,5,400 2,000 64,000 6,600 49 ,800 i0.600 

26-27 _ 49,800 130 ,100 24,800 154,900 2 ,000 64,000 80,500 58,200 8 1,700 
27-28 __ 58,200 87,800 20 ,200 108.000 I 2,000 64 ,000 48,700 51,500 iH,300 
28-29 __ 5 1,500 4!1 ,000 9 ,800 58,800 2 ,000 64,000 0 44,300 f,4,000 
29-30 44,300 70,200 14 ,700 8-t,!lOO 2,000 64 ,000 10, 100 53, 100 70,400 

)30-31. 53,100 29,700 5,200 34,900 2,000 64,000 0 22,000 li4 ,000 
31-32 _ 22,000 l O!J,400 HJ ,100 128 ,500 2,000 64,000 27 ,400 57,100 73,200 
32-33 . 57,100 54,900 10,200 65, 100 2,000 64,000 2,300 53,900 f,6,300 
33-34 _ 53 ,900 43,500 8,700 52,200 2,000 64,000 0 40,100 f, 4,000 
34-35 40,100 100,600 18,300 118,900 2,000 64,000 36,400 56,oOO 77 ,100 

Average ___ ----- 82,600 15,900 !l8,!i00 2,000 f,3, 700 2fl.000 72,!100 

Yield plus spill up t o capacity of conduit. 

SEASONAL SUMMARY OF MONTHLY YIELD TO FORESTHILL DIVIDE FROM FRENCH MEADOWS-PAGGE CONDUIT 

(In acre-feet) 

Water supply Dis tribut.ion of wa te r supply 

--~---- --------
1 

Season 
Conduit 

R elease t.o Remainder 
Foresthill to Pagge 

losses Divide Reservoir 

Release Diversion Diversion 

I 

from from Diversion from 
French Deep and from Secret E ldorado 

~leadows Lost Canyon a nd Bullion 
Resen·oir Canyons f'reeks 

T ota l 

)20-21 -- -- ____ -- ___________ -- _ 
21-22 __________ ____________________ - - - - --1 

!H~ = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =: : 

------ ------

8,000 17 ,500 133,400 
7,800 17 ,!iOO 131 ,400 
8, 100 17 ,,500 135,300 
3 ,900 17 ,500 !i4 ,900 
7,500 17,.'iOO 122,200 

------------ ~ -
72,800 56,300 17,200 12,600 l.'i8,900 I 
83,700 48,500 13 ,300 11 ,200 l.'i6,700 
84,000 :,0,300 15,300 11 ,300 rno,9oo 
64,000 8, .500 2 ,400 1,400 76,300 
79 ,200 44 ,600 13 ,.'iOO 9 ,900 147,200 

)25-26 ________ - ______ - - - - - - - - - - - - - - - - - - - - 70,600 23,000 6,800 4,800 105,200 5,300 17,500 82,400 
26-27 ____________________ - _ - _ - _ - ___ - _ - _ - - _ 81 ,700 66,200 20,300 14,400 182,600 (l,100 17,.'iOO 156,000 
27-28 ______ - - - __ - -- - - - - - -- - - - - - - - - - - - - - - - - 79,300 43, 100 10,100 8 ,200 140,700 7,100 17,500 116,100 
28-29 ________ - _____ - - - - - - - - - - - - - - - - - - - - - - - 64,000 20,300 6,000 4,400 94,700 4,800 17,.'iOO 72 ,400 
29-30 _____________ -- -- __ -- _ -- -- -- ------- __ 

)30-31 ______________________________ - - - ___ _ 
31-32 ______________________________ - _____ _ 

32-33 _____ -- __ -- _________ -- ___ - - - - - - - - - - _ 
33-34 ______________________ -- - _____ -- - - - __ 
34-35 ___________________________________ _ _ 

5,900 li ,500 !)4 ,600 

4,100 17,.'iOO 58, 700 
7 ,300 17 ,500 120,400 
5, 100 17,.'iOO 73,400 
4 ,,500 17 ,.'iOO 6\1 .200 
7,400 17 ,.'iOO 122 ,000 

70,400 3 1,200 9 ,.'iOO r,, 900 
ns.ooo I 

64,000 10,900 3 ,200 2,200 80,300 
73 ,200 47,100 14 ,300 10,600 145,200 
li6,300 21,000 6 .300 I 4,400 !J8,000 
f,4 ,000 18, 100 5,300 3 ,800 91 ,200 I 
77,100 46,100 13,300 10,400 146,!100 

Average _______________________ - - - - - - - - - 72,900 35,700 10,500 7 ,800 121l,!100 6 ,400 17 ,.'iOO 102,000 
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SEASONAL SUMMARY O F MONTHLY YIELD STUDY, BIG RESERVOIR 

Storage ca p,acity: 2,200 a cre-feet 

HJ20-21 
21-22 
22-23 
23-24 
2-1-25 

1!125-26 _ 
26-27 . 
27-28 
28-29 
2\J-30 

1!130-31 _ 
31-32_ 
32-33 . 
33-34 _ 
34-33 

(In a cre-feet) 
Seasonal yield: 1,500 acre-feet 

\Yater supply Distribution of water supply 
-----

EstimatPd 

I 
Deficiency, 

Storage, 
runoff, 

Storage, 
in per cent 

North Fork Evaporation Yield Spill 
OC'tober 1 Forbes Creek September 30 

at ,Jam site 
--~·--- - -------- - - -

0 2,900 100 1,300 
I 

0 1,300 
1,300 3,000 100 1,500 1,200 1,500 
1,500 2,500 100 1,500 1,000 1,400 
1,400 GOO 100 1,500 0 400 

400 I 2,\JOO 100 1,500 300 1,400 

1,400 1,300 100 1,500 100 1,000 
1,000 3, 100 100 1,500 1, 100 1.400 
1,400 2,300 100 1,500 1,000 1,100 
1,100 1.100 100 1,500 0 GOO 

600 1,600 100 1,500 0 600 

600 700 100 1,200 0 0 20 
0 2,500 100 1,400 0 1,000 

1,000 1,200 100 1,500 0 600 
600 1,100 100 1,500 0 100 
100 2.600 100 1,500 0 1,100 

2,000 100 1,500 300 

SEASONAL SUMMARY OF MONTHLY YIELD STUDY, SUGAR PINE RESERVOIR 

Storage cap acity : 10 ,000 acre-fe e t 

~eason 

1920-2] _ 
21-22 __ 
22-23 _ 
23-24 _ 
2-t-25 _ 

I \J23-2fi _ 
20-27 _ 
27-28 
28-2!) 
29-30 _ 

l\J30-3] _ 
3 1-32 
32-33 _ 
33-34 
34-3.~ -

:\ verage 

Storage, 
October 1 

0 
6,200 
7,000 
7,100 
3,500 

6,700 
5,700 
fi,800 
fi,200 
.J,t;OO 

5,200 
2,000 
t.,000 
.';,1 00 
3,500 

(In acre- feet) 

\\' a ter supply 

1 

Estimated 
ru noff, 

Shirttail 
Creek at 
dam sitP 

12,000 
12,300 
10,400 

2,400 
11,700 

5,500 
12,800 

!1,500 
4 ,400 
f\/iOO 

3,000 
10,100 
5,100 
4,300 

10,800 

8,100 

Release and 
spi lls from 

Big 
Reservoir 

1,500 
2,700 
2,500 
1,500 
1,800 

l,fiOO 
2,liOO 
2,500 
1,500 
1,.'iOO 

1,200 
1,400 
1,500 
1,500 
1,500 

1,800 l 

T otal 
inflow 

13,500 
15,000 
12,\JOO 
3,900 

13,500 

7,100 
15,400 
12,000 

5,\JOO 
8,100 

4,200 
11,500 
6,600 
5,800 

12,300 

9,900 

Evapora­
tion 

300 
400 
400 
300 
400 

400 
400 
400 
300 
300 

200 
300 
300 
200 
400 

300 

Seasona l yie ld: 7 ,200 acre-feet 

Distribution of water supply -1,,,,;,.e,·. 
Yield 

Storage, I in 
September percent 

30 
Spill 

--- -----------

7,000 0 t.,200 3 
7,200 6,600 7,000 
7,200 5,200 7,100 
7,200 0 3,500 
7,200 2,700 fi,700 

7,200 500 I 5,700 
7,200 6,700 6,800 
7,200 5,000 6,200 
7,200 0 4,flOO 
7,200 0 5,200 

7,200 0 2,000 
7,200 0 <l ,000 
7,200 0 .~. 100 
7,200 

1,70g I 
3,500 

7 ,200 (i,500 

7,200 !,\JOO I 
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SEASONAL SUMMARY OF MONTHLY YIELD STUDY, PAGGE RESERVOIR 

>tora g e co po ci ty : 6 9,000 o cre-feet 

~eason 

920-21 ___ . 
•)l_?•) __ --- -------1 
22-23 I 

23-2-1 . 
2-1-25 __ ------

ll:!5-26 __ --- __ ----
26-27 _____ 
27-28_ 
28-29 
2\J-30 _ ----------

ll30-3L ____________ 
31-32 ___ --
32-33 __ 
33-3-I __ 
3-1-35 ______ 

.·\\·erage 

~torage, 
Oct ober 1 

0 
49 ,uOO 
50,-100 
51,000 
lG,900 

5 1,100 
-13,300 
53,800 
-16,100 
30 ,900 

3!!,500 
!!,GOO 

-l li,!!00 
3.'i ,100 
16,800 

- ~~-

Estimated 
runoff , 
P agge 

C'reek a t 
dam si te 

!l,GOO 
!l,900 
8,300 
2,000 
9, -100 

-1,-100 
10,300 

7,600 
3 ,600 
5,300 

2, -100 
8, 100 
-1,000 
3,500 
8,700 

1\ .500 

Yield plus spill up to capacity of conduit. 

\\' a ter supply 

Inflow from 
French 

:\Iea clows­
P agge 

Conduit 

133,-100 
13 1,-100 
13,;,300 

5-1,900 
122,200 

82,-100 
15G,OOO 
11 6, 100 
72,-100 
9 -1 ,(iOO 

58,700 
120,-100 

75,-100 
69 ,200 

122,000 

102,900 

(In ocre-feet) 

Spill, 
Sugar P ine 
R eservoir , 

() I 

fi,GOO 
,,.200 

0 
2,700 

;jQQ 
fi,700 
!i,000 

0 
0 

0 
0 
0 
0 

1,700 

1,900 

Total Evapora-
inflow tion 

---- --

1-13,000 1,300 
1-17 ,900 1,300 
1-18,800 1,-100 
56,900 1,000 

13-1 ,300 1,300 

87 ,300 1,300 
173,000 1,-100 
128 ,700 1,-100 
76,000 1,:wo 
99,900 1,300 

Gl ,100 1,000 
128,500 1,200 

79,-100 1,200 
72,700 1,000 

13 2,-100 1,300 

111 ,300 1,200 

Seasonal yield: 90,000 a cre-feet 

Dist ribu tion of wa ter supply 
------ -- --··-

Hl'lease to 
Pickcrin!( 

Stora!(e, Bar P owe,· 
Yield Spill SeptembPr H ouse* 

30 

82,700 9,-100 -19,tiOO I !!2,100 
90,000 55,800 ;j (J ,-100 11 5,GOO 
90,000 513,800 51,000 121,300 
90,000 0 rn.ooo I 90 ,000 
!J0 ,000 8,800 5 1,100 98,800 

!!0 ,000 3,800 -13,300 93,800 
90 ,000 71 ,100 53,800 12\J, !!00 
90,000 -15,000 -IG, 100 122,000 
90 ,000 0 30 ,900 90,000 
!J0,000 0 39,500 90 ,000 

90,000 0 9,liOO 90,000 
90,000 0 -lil,900 \J0 ,000 
90 ,000 0 35, 100 90 ,000 
90,000 0 lli,800 !J0 ,000 
90 ,000 9 ,000 -18,\JOO \J!J,000 

89 ,500 17,300 100,200 

SEASONAL SUMMARY OF MONTHLY YIELD STUDY, FORBES RESERVOIR, FORESTHILL DIVIDE PROJECT 

itorage capacity: 5,300 acre-feet 

Season 

~20-21 
21-22 
22-23 . 
23-24 _________ 
24-25 __ 

J2,5-21L . 
'.W-27 ______ 
27-28 
28-2!! . 
29-30 --

J30-3J . 
31-32 ___ . 
32-33 . 
33-34 ______ 
34-35 _______ 

Average __ 

Storage , 
October 1 

0 
1,700 
1,700 
1,800 

0 

1,300 
200 

1,400 
700 

0 

800 
0 

1,400 
1,200 

0 

\Ya ter supply 

Estimated 
run off , 
Forbes 
Creek 

4 ,100 
4,200 
3,400 

700 
3,300 

1,900 
5,000 
3,200 
1,500 
2,400 

!!00 
3,400 
1,700 
1,500 
3,400 

2,700 
! 

Diversion 
from 

Bullion 
Creek 

12,900 
11.700 
12,000 
2,900 

12,900 

i;,-100 
14,700 
11,000 
5, 100 
7 ,200 

3,GOO 
11, :WO 
5,900 
5 ,000 

11,000 

8 ,!100 

T o tal 
inflow 

(In acre-feet) 

Evapora­
tio n 

Distribution of wa ter supply 

Y ield Spill 

Seasonal yield: 7,100 ac re-fe et 

/'ltorage, 
Sep tember 

30 

! leficicncy, I 
m per cen t 

Sm plus 
di ,·er tcd 

to B ig 
R esen·oir 

- ---- -- ----- ----- --

17 ,000 300 il,1'00 8,200 1,700 -1 I 8,200 
15,900 300 7 ,100 8,500 1,700 8,500 
15,-100 200 7 ,100 8,000 1,800 7 ,200 
3 ,liOO 100 5,300 0 0 25 0 

w,:wo 200 (j,600 8, 100 1,300 · 7 8, 100 

8,300 200 7 ,100 2, 100 200 2,1 00 
19,700 200 il,800 11,500 1,-100 -I 10,700 
14,200 200 7 ,100 1.noo 700 li,500 

G, liOO 200 7 ,000 0 0 0 
9, liOO 200 6,500 2, 100 800 8 2, 100 

-1,500 100 5,200 0 0 27 0 
14, liOO 200 r., noo 6,-100 1,-100 i 1\,-100 
7 ,GOO 200 7,100 500 1,200 500 
(i,500 200 7 ,100 -100 0 -100 

1-1 ,-100 200 li,1\00 fl, -100 1,200 1\, !00 
---

I 

11,ljQQ 200 (i,700 · - -1,r.oo I -1,500 
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SEASONAL SUMMARY OF MONTHLY YIELD STUDY, ENLARGED BIG RESERVOIR, FORESTHILL DIVIDE PROJECT 

(In acre-feet) 
Seasonal yield: 7,200 acre-feet 

Storage capacity: 6,500 acre-feet (remaind er credited ta Sugar Pine Reservoir) 
-- ----

\Yater supply ~ 1- Distribution of water supply 
-----

Estimate,! 
l >i,·erswn from 

~eason Bullion Crl'ek 
8torage, ru noff, 

Oetober 1 tributa ry 

1<c.~,., I 
Forbes 
Creek Spill 

----- ------

Hl20-:!L __ 0 2,800 17 ,000 8,200 
21-22 .. 2,.500 2,900 15 ,.500 8,.500 
22-23 2,1100 2,100 l!i,000 7 ,200 
23-2-! 2,800 .500 3,800 0 
24-2.';_ 0 2,200 17,200 8,100 

Hl25-2fi _ 2,000 1,300 8,100 2,100 
:!fi-:!7 _ 500 3,300 El,600 10,700 
27-28_ 2,200 2,200 14,1100 fi,500 
28-2(1_ 1,200 1,000 6,700 0 
29-30 __ 0 1,liOO 9,GOO 2, 100 

1930-31. ____ 1,400 000 -1,700 0 
3 1-32 ________ -- 0 2,300 1-1,900 li,400 
32-33 __ --- ___ 2,200 1,100 7,800 500 
33-3-! _____ __ 1,800 1,000 G,liOO -100 
3-!-35 _____ __ _ 300 2,300 1-1,tiOO G,400 

. .\verage . __ __ 1,800 11 ,800 4,500 

Total 
inflow 

28,000 
2f,,900 
25,1\00 

4,300 
27 ,.500 

11,800 
33,fiOO 
23,300 

7,700 
13,300 

S,300 
23,WO 

9,-100 
8,000 

23,300 

18, 100 

E\'apora­
tion 

300 
300 
300 
200 
200 

200 
300 
200 
200 
200 

100 
300 
300 
200 
300 

------

200 

Yield 

8,500 
8,800 
8,800 I 
G,900 
8,200 I 
8,800 
8 ,700 
8,800 
8,700 
8,000 

n.r.oo 
8,100 
8,800 
8,800 
8,500 

8,-100 

Spill 

------

li i,700 
17 ,700 
lf,,300 

() 

17,100 

4,300 
:!2,900 
15,300 

0 
3,700 

0 
13,000 

700 
500 

12,900 

9,400 

Storage, 
September, 

30 

2,.500 
2,GOO 
2,800 

0 
2,000 

500 
2,200 
1,200 

0 
1,-!00 

0 
2,200 
1,800 

300 
1,900 

Deficiency, 
in percent, 

3 

22 
7 

I 
9 

2,5 
8 

3 

SEASONAL SUMMARY OF MONTHLY YIELD STUDY, SUGAR PINE RESERVOIR, FORESTHILL DIVIDE PROJECT 

(In acre-feet) 
Storage capacity: 17,000 acre-feet Seasonal yield: l 0,400 acre-feet 

W a ter supply Distribution of water supply 

----,--- ----------- -- ----,---- - --.------,-----

Season 

1920-21 _ 
21-22 _ 
22-23 . 
23-24 
2-1-25 . _ 

1925-2fi __ _ 
2G-27 __ 
27-28 
28-29 
29-30 

Hl30-31 
31-32 
32-33 
33-34 _ 
3-!-33 

I i,;s,;m,<ed 
runoff, 

Diversion Storage, North Shirt-
from Big Octob er 1 tail Canyon 

below Big R eservoir 

R eservoir 

--------------

0 7,800 1,noo 
11 ,900 8,000 1,GOO 
12,000 G,500 l,GOO 
11,900 1,300 1,200 
3, iOO G,300 1,noo 

11,900 3,500 1,noo 
10,500 9,-100 1,liOO 
11 ,900 li,100 1,liOO 
10,700 2,800 1,liOO 
-!,-!00 4,500 1,liOO 

3,500 1,700 1,200 
0 G,400 1,500 

10,iOO 3, 100 1,1;00 
5,300 2,800 l,liOO 

0 n,5oo 1,mo 

5,100 1,GOO 

Spill Total 
from Big inflow 
R esen·oir 

------- --

lli,700 26, 100 
17,700 27,300 
lli,300 2-1 ,-100 

0 2,!\00 
17,100 25,000 

-1,300 9,-!00 
2:!,HOO 33,900 
15,300 :!3,000 

0 -!,-!00 
3,700 9,800 

0 2,900 
13,000 :!0 ,(1()() 

700 5,-100 
500 -1,UOO 

12,900 21,000 I 
I 

!J,400 --~~-;;;;-T 
I 

Yield plus 
Deficiency, 

Evapora- diversion Storage, in percent 

tion from Big !-,pill September 

R esen·oir 30 

-----------

500 9,HOO 3,800 11,900 ;; 
500 10,-100 Hi,300 12,000 
.500 10,-100 13,GOO 11,900 
300 10,-100 () 3,700 
500 10,-100 5,\lOO 11,900 

400 10,400 0 10,500 
500 10,-100 21,fiOO 11,900 
-100 10,-100 13,-1 00 10,700 
300 10,-100 0 4,-100 
300 10,-100 0 3 ,500 

100 G,300 0 0 39 
500 9,700 0 10,700 7 
-100 10,-100 0 5 ,300 
200 10,000 0 0 -1 
500 9,800 0 10,700 (i 

----- ---

-!00 10,000 5,000 
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YIELD STUDY 

CAMP FAR WEST RESERVOIR 
(In acre-feet) 

:opacity: l 04,000 acre-feet Yield: 90,000 acre-feet 

November- May J une- Octob,·r 

;,;pill. Defi-

Season Demand , Storage, D emand, Apparent Apparent Storage, Defi-
end ciency, 

Average of in 
Runoff 30 % of end 70 % of s torage , deficiency, sum1ner Evapora- end ciency, !\lay percent annual of a nnual end of end of tion of end of 

demand !\lay demand October October 
storage 

October October 

920-21- __________ 467 ,000 27 ,000 104.000 63,000 41,000 72 ,500 6,200 34.800 336. 000 
21-22 ___ - - - - -- - 409,000 27,QQQ I 104,QQQ I 63,000 41.000 72 ,500 6,200 34,800 3 12.800 
22-23 _____ ____ __ _ 364,000 27,000 104,000 63,000 41,000 72,500 6,200 34 ,800 267,800 
23-24 ____ ____ __ _ 23,000 27,000 30,800 63,000 32,200 0 32,200 0 35 . 8 
24-25 _______ ____ 239,000 27,000 104 ,000 63,000 41,000 72,500 6,200 34,800 108,000 

925-26 _____ ______ 223,000 27,000 104,000 63,000 41,000 72,500 6,200 34,800 116,800 
26-27 ___ ____ __ __ 4 ,50,000 27,000 104,000 63,000 41,000 72,500 6,200 34,800 353,800 
27-28 ___ ________ 296,000 27,000 104,000 63,000 41,000 72,500 6,200 34,800 199,800 
28-29 ____ __ - ____ 112,000 27,000 104.000 63.000 41,000 72,500 6,200 34,800 15,800 
29-30 ___________ 355,000 27 ,000 104,000 63,000 41,000 72,500 6,200 34,800 258,800 

930-31_ ___ -- ---- _ 145,000 27,000 104,000 63,000 41,000 72,500 6,200 34,800 48,800 I 

31-32 ____ _______ 234,000 27,000 104.000 63,000 41,000 72,500 6,200 34,800 137,800 I 

32-33 ___________ 5 1,000 27.000 58,800 63,000 4,200 27.300 3, 100 0 7 ,300 0 8.1 
33-34 ___________ 126,000 27,000 99,000 63 ,000 36,000 67,500 5,800 30,200 0 
34-35 ___ - - - - __ - - 354,000 27,000 104,000 63,000 41,000 72,500 6,200 34,800 253,200 

Average ________ -I 256,000 27.000 63.000 160,600 

YIELD STUDY 

COON CREEK RESERVOIR PLUS NOVEMBER THROUGH APRIL COMBIE-OPHIR 
DIVERSION OF l 00 SECOND-FEET 

(In acre-feet) 
:opacity: 59,000 acre-feet Yield : 56,000 acre-feet 

Nm·ember-May June- October 

;:,pill, D efi-

Season I D emand, St orage, Demand, Apparent Apparent Storage, Defi- end ciency, 
I cit'fi- Average of in 
Estimated Diver- 30 % of end 70"7,, of s torage, Evapora- end ciency, 

runoff s ion a nnual of a nnual end of ciency, s un11ner tion of end of !\lay percent 

demand !\lay demand October end of s l,orage October October 
October 

--------

920-21_ ___ - - -- --- _ - -' 44,fiOO 35,700 16,800 59.000 39,200 19.800 39 ,400 2,500 17 ,300 4,500 
21-22 ___ __ ______ ___ 40,000 35,700 rn.800 ,59 ,000 ,,,oo I 19,800 39,400 2,500 17.300 17,200 

;~:;!::::=:=: == ==: :1 
33,500 35, 700 16,800 59,000 39,200 19,800 39,400 2,.500 17,300 10,700 

5,900 3,5, 700 16,800 42,1 00 39,200 2,!JOO 22,.500 1,800 1.100 0 
24-25 __ ___ ________ 24.600 35,700 16,800 44,600 39,200 5 ,400 25,000 2,000 3,400 0 

925-26 __ _ ---------- 22,300 35,700 16,800 44,600 39. 200 5,400 25,000 2 ,000 3,400 0 
26-27 -- - - - - - - - - - - - 48,200 3,5,700 16,800 59,000 39,200 19,800 39,400 2,500 17.300 11 ,,500 
27-28 ___ __ - _ - _ - _ - _ 30 ,200 3.5.700 16.800 .59 ,000 39,200 19,800 3\J.400 2,500 17 ,300 7 , tOO 
28-29 __ __ - -- - - --- __ 11 ,500 3.5.700 lG.800 47.700 39,200 8,500 28, 100 2,1 00 6 ,400 0 
29-30 __ ____ ___ _____ 19,000 3.5.700 16,800 44,300 39,200 5,1 00 24,700 2,000 3, 100 0 

930-31_ ___ - - - - 5 ,\JOO 35,700 lG,800 27,900 39,200 11,300 8,300 !JOO 0 12,200 0 21.8 
31-32 __ ___ ---- 23,300 35,700 16,800 42,200 39,200 3,000 22,600 1,800 1,200 () 

32-33 __ _ - - - - - - - - - - 11,500 35,700 16,800 31,600 39, 200 7,600 12,000 1,200 0 8,800 0 15.i 

~!:~!:: =: -: : -: : : : : -1 
11,200 3,5,700 lfi,800 30,100 3\J,200 9,1 00 10,500 1,1 00 0 10,200 () 18.2 
3 1,800 35, iOO lfl ,800 50,700 3\J,200 11 ,500 31, 100 2,200 9,300 0 

Average ___ ________ I ~ I 35,700 lfJ,800 39,200 3,400 
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DOTY RAVINE RESERVOIR PLU S 

Copa city: 32,000 acre-feet 

PLACEH COTT.01''1'¥ INYESTIG~\.TTON 

YIELD STUDY 

NOVEMBER THROUGH APRIL DIVERSION 

( In acre-feelJ 

FROM 

November- M ay June- Oct ober 

Dema nd, I Apparent I Season Demand , Apparen t 
Esti- Diver- 20 % of Storage, 80% of s torage, defi- Average Evapo-

m a ted s ion a nnua l end of a nnual end of ciency, su1n1n f'r ration 
runoff demand l\Iay dem and October end of s t orage 

d 1920-21- ____ __ -- _____ 14,200 23 ,000 5,600 3 1,500 22,400 9, 100 20 ,300 3,000 
21-22 - ------ - - -- - - 17 ,700 23 ,000 .5,600 3 1,500 22,400 9 ,100 20,300 3,000 
22-23 _______ _______ 10,500 23,000 5,600 3 1,500 22,400 9, 100 20,300 3,000 
23-24 __ --- -- -- ----- 2,000 23,000 5,600 25,500 22,400 3, 100 14,300 2,300 I 
24-25 __ ----------- 7,800 23,000 5,600 26,000 22,400 3,600 14, 800 2,400 

1925-26 __ ---- ----- - 7,000 23,000 5,600 25,600 22,400 3,200 14,400 2,300 
26-27 ______ --- --- 15,200 23,000 5,600 3 1,500 22,400 9,100 20,300 3 ,000 
27-28 _ 9 ,500 23,000 5 ,600 3 1,500 22,400 9, 100 20,300 3 ,000 
28-29 ___ ---------- 3,600 23,000 5 ,600 27,100 22,400 4,700 15,900 2,500 
29-30 ____ --------- - 6 ,000 23,000 5,600 25,600 22,400 3,200 14,400 2,300 

1930-3 1- ______ -- _ -- -- 1,900 23,000 5,600 20,200 22,400 2,200 9 ,000 1,600 
3 1-32 _______ -- _ -- __ 7 ,300 23,000 5,600 24,700 22,400 2,300 13,500 2,200 
32-33 ___ -- -- -- _ --- 3 ,600 23,000 5,600 21 ,100 22,400 1,300 9,900 1,700 
33-34 __ --- ----- 3 ,500 23,000 5, 600 20,900 22,400 1,500 9,700 1,700 
34-35 _____ -- ----- 10,000 23,000 5 ,600 27,400 22,400 5, 000 16,200 2,500 

Average ___ - - ----1 7,700 23, 000 5,600 22,400 
I 

YIELD STUDY 

AU BURN RAVINE CANAL 

Yie ld: 28,000 acre-feet 

Spill , Defi-

Defi- end of ciency, 
St orage, ciency, M ay in 
end of end of percent 

October Oct ober 

6,100 100 
6, 100 4,700 
6, 100 2,500 

800 0 
1,200 0 

900 0 
6, 100 2,000 

,. 100 I 1,.';00 
2,200 0 

900 0 

3,800 0 13.6 
100 0 

3,000 0 10.7 
3 ,200 0 11.4 

2,500 0 

700 

LINCOLN RESERVOIR PLUS NOVEMBER THROUGH APRIL DIVERSION FROM AUBURN RAVINE CANAL 

(In acre-feet) 
Ca pacity: 15,000 acre-feet 

November- M ay J une-October 

Season 
A I Apparent! 

Esti- Demand, S torage, Demand, pparent defi- Average 
mated D iver- 20 % of eud of 80% of s torage, I ciency sun1n1er 
runoff sion a nnual M ay annual end of I end of s torage 

dema nd demand October Oct ober 

- --- --- - ------ - ---- --- -- - ---

1920-21_ __ -- __ --- 52,550 9,000 3 ,500 1.5,000 14 ,000 I 1,000 7,500 
21-22 ______________ 49,910 9,000 3,500 15,000 14 .000 I 1,000 
22-23 ____________ 39,380 9,000 3,500 15,000 14,000 1,000 
23-24 _____ __ --- 7 ,020 9,000 3,,500 12,520 11 .000 
24-25 _______ -- _ 28,970 9,000 3 ,500 15,000 14 ,000 1,000 

1,480 

7 ,500 
7 ,500 
5 ,520 
7 ,500 

Hl25-26 _____ -- __ --- -- 26,220 9 ,000 3,500 1.5 ,000 14,000 1,000 7,500 
26-27 ___ -- -- -- ----- 56,710 9,000 3 ,500 15,000 14,000 1,000 7 ,500 
27-28_ 35,520 9,000 3,500 15,000 14,000 1,000 7 ,500 
28-29 _ ---------- 13,520 9,000 3,500 15,000 14,000 1,000 7,500 
29-30 __ ----------- 22,360 9,000 3,500 15,000 14,000 1,000 7,500 

1930-31_ _ 6,960 9,000 3,500 12,460 14,000 
3 1-32 _ ::::::::::1 27,390 9,000 3 ,500 15,000 14,000 1,000 
32-33 __ _ _ _ -- ----- 13,520 9 ,000 3,500 15,000 14,000 1,000 
33-34 ____ ---------- 13,160 9,000 3,500 15,000 14,000 1,000 
34-35 ______________ 37,400 9,000 3,500 15,000 14 ,000 1,000 

5,400 
7,500 
7,500 
7 ,500 
7,500 

1,540 

Average __________ _ 28,710 9 ,000 3,500 14,000 

E vapo-
ration 

1,000 
1,000 
1,000 

875 
1,000 

1,000 
1,000 
1,000 
1,000 
1,000 

870 
1,000 
1,000 
1,000 
1,000 

Seasonal yield: 17,500 acre-feet 

Storage, D efi-

end of ciency, 

Oct ober end of 
Oc t ober 

2 ,355 

2,4 10 

Spill , 
end of 
i\Iay 

43 ,o.30 
40,410 
29,880 

0 
18,470 

16,720 
47,210 
26,020 

4 ,020 
12, 860 

0 1 
17,890 

4 .020 I 
3,660 

27,900 

19.470 I 

Defi-
ciency, 

in 
percent 

13 .5 

13 .8 
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YIELD STUDY 

AUBURN RAVINE RESERVOIR PLUS NOVEMBER THROUGH APRIL SPILL FROM WISE POWER HOUSE 

(In acre-feet) 
Capacity: 11,700 acre-feet Yield: 13,000 acre-feet 
===================----------

November- i\Iay June-October 

---- I 

Defi-Spill, 
Season D emand, D emand, Appa rent Apparent Defi- end of ciency , 

Esti- Di,·er- 20% of Storage, 80"{, of s torage, defi- Average Evapo- Storage, c iency, M ay in 
mated sion annual end of annual end of ciency. surn1ner ration end of end of percent 
runoff demand :\ l ay demand October end of s torage October October 

I October 
I ---- --

1920-21_ ___ _ --- _ --- __ 21,700 10,000 2,600 11 ,500 10,400 1,100 -- - fl,300 600 500 -- 17,600 
21-22 ____ -- _ - _ -- -- - 19,400 10.000 I 2,600 11 ,500 10,400 1,100 - - -- fl,300 600 500 15,800 
22-23 ___ . _ - - - -- - - -- 16,100 10,000 2,600 11,500 10,400 1,100 ---- 6,300 600 500 ---- 12,500 
23-24 _____ . ________ 3,000 10,000 2,600 10,900 10,400 500 ---- 5,700 600 -- 100 0 0.8 
24-25 _____ - _ - _ . _ - . - 11,800 10,000 I 2,600 11 ,500 10,400 1,100 6,300 600 500 7,700 

1925-26 __ - - - - - - - - -- - 10,800 10,000 2,600 11,500 10,400 1,100 --- 6,300 600 500 7,200 
I 

26-27 _____ - _______ - 23.300 I 10,000 2,600 11,,500 10,400 1,100 ---- 6 ,300 600 500 19,700 
27-28 ______ -------- 14,600 10.000 I 2,600 11,.500 10,400 1,100 ---- 6,300 600 ,500 11,000 
28-29 ___ -- - _ - _ ---· - 5,500 10,000 2,600 11,500 10,400 1,100 ---- 6,300 600 .500 1,900 
29-30 _______ - ___ - __ 9,200 10,000 2,600 11,.500 10,400 1,100 6,300 : 600 500 5,600 

1930-31. . __ . __ . _____ . 2,800 10.000 I 2,600 10,700 10,400 300 5,500 500 ---- 200 0 1. 5 
31-32 ------------- 11,200 10 ,000 I 2,600 11,500 10,400 1, 100 ---- 6,300 f>OO 500 --- 7,100 
32-33 . ______ - _ - - - - - 5,500 10.000 I 2,600 11,500 10,400 1, 100 ---- 6,300 600 500 - - - - 1,900 
33-34 ______ -- _ -- --- 5,400 10,000 2,600 11,500 10,400 1,100 - - - - 6,300 600 500 ---- 1,800 
34-35 __ ____________ 15,300 10.000 I 2,600 11,500 10,400 1,100 ---- 6,300 f>OO 500 

I 

11.100 I 
Average __ .-------- 11,700 10.000 I 2,600 10,400 

I 8.100 I 
I 

YIELD STUDY 

WHITNEY RANCH RESERVOIR PLUS NOVEMBER THROUGH APRIL DIVERSION FROM AUBURN RAVINE 

(In acre-feet) 
Capacity: l 0,300 acre-feet Yield: 9,500 acre-feet 

November- May June- October 

Spill, D efi-

Season D emand, Demand, Apparent Apparent Defi- encl of ciency, 
Esti- Diver- 20% of Storage, 80% of storage, defi- Average E,·apo- Storage, ciency , i\Iay in 

mated s ion annual end of annual end of ciency, s~1 1nrner ration end of end of percent 
runoff demand i\Iay demand October end of storage October October 

October 

1920-21. ___ -- -- -· -· _. 3,000 11 ,000 1,900 10,000 7,600 2,400 6,200 2,300 100 2,100 
21-22 _____ --------- 3 ,000 11,000 1,900 10,000 7,600 2,400 6,200 2,300 100 2,200 
22-23 ___ • _ -- -- - ---- 3,900 11,000 1,900 10,000 7 .600 2,400 6,200 2 ,300 100 3,100 
23-24 ______ . _ --- -- - 200 11,000 1,900 9,400 7,600 1,800 5,600 2,200 0 600 0 6.3 
24-25 ___ . ____ . ____ . 3, 100 11,000 1,900 10,000 7,600 2,400 6,200 2,300 100 2,200 

1925-26 _______ - _. _ - -- 2,700 11,000 1,900 10,000 7,600 2,400 6,200 2,300 100 1,900 
26-27 ___ - _____ - _ - __ 2,800 11,000 1,900 10,000 7 ,600 2,400 6,200 2,300 100 2,000 
27-28 __________ -- __ 800 11,000 1,900 10,000 7,600 2, 400 6,200 2,300 100 0 
28-29 ___ . -- - - - - -- - 1,000 11,000 1,900 10,000 7,600 2,400 

6WO I 2.,00 I 
100 200 

29-30 ___ - - - - - - - - - - 1,900 11,000 1,900 10,000 7,600 2,400 6,200 2,300 
100 I 1,100 I 

1930-3 L ___ . - _____ - _ - iOO 11,000 1,900 9,900 7,600 2,300 6,100 2 ,300 0 0 
31-32 __ . ___________ 1,800 11,000 1,900 10,000 7,600 2.400 I 6,200 2,300 I 100 900 
32-33 ______________ 1,000 11,000 1,900 10,000 7 ,600 2,400 6,200 2,300 100 200 
33-34 ______________ 1,600 11,000 1,900 10,000 7,600 2,400 6,200 2,300 100 800 
34-35 ____ - - - - - - - - - 3,200 11,000 1,900 10,000 7 ,600 2,400 I 6,200 2,300 100 2,400 

--------
Average_------ _____ 2,000 11 ,000 1,900 7,600 1,300 

I 
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YIELD STUDY 

CLOVER VALLEY RESERVOIR PLUS NOVEMBER THROUGH APRIL DIVERSION FROM AUBURN RAVINE 

Capacity: 21,600 a cre-feet 

Season 

1!120-21- _. __ 
21-22 __ 
22-23 __ 
23-2-I __ 
24-25 _ 

1925-26 
26-2i 
2i-28 
28-29 
2!1-30 

1930-31-
:n-32 _ 
32-33 _ 
33-3-1 _ 
34-35 

----1 
- - - -

Avera:-<· --- -1 

Esti-
mated 
runoff 

2,iOO 
2,400 
2,000 

400 
1,500 

1,800 
2,!100 
1,800 

iOO 
1,200 

400 
1,400 

iOO 
iOO 

1,900 

2,000 

NovPmber-l\Iay 

Demand. 
Diver- 20% of 

sion a nnual 
demand 

22,000 4,-100 
22,000 4,400 
22,000 4,400 

"·-1 4 ,400 
22,000 4,400 

22,000 4.400 I 
22,000 4,-100 
22,000 -1,-100 
22,000 -1,-100 
22,000 4,400 

22,000 4,400 
22.000 4,400 
22.000 4,-100 
22,000 -1,-100 
22,000 -1,400 

22,000 4,-100 

(In ac re-fee l) 
Seasonal yie ld : 22,000 acre-feet 

J unP-October 

I Apparent 
Demand, Apparent clefi- Average I St Defi-

Spill, 
end of 
i\Iay 

Defi­
ciency, 

in 
percent 

Storage, 
Pnd of 
May 

20,300 
21,300 
21,300 
20,800 
21,300 

21 ,300 
21.300 1 

21.300 I 
21,100 
21,300 

20,800 
21,300 
21,100 
20,900 
21,300 

80% of stoiage, ciency, summer Ev~po- e~~a~f· c1ency, 
annual end of end of s torage rat10n October end of 
demand I October October I October 

17,600 2,70; ____ 11,500 900 I 1,800 ____ o 
17,600 3,700 12,,500 \JOO 2,800 500 
17,fiOO 3,700 12,500 900 2,800 I 1,100 
17,600 3,200 12,000 900 2,300 0 
17,600 3,700 12,500 900 2,800 100 

17,fiOO 3,700 12,500 noo 2,800 900 I 
17,fiOO 3,700 12,500 900 2,800 2,000 
17,fiOO 3,700 12,500 \JOO 2,800 2.oog [ 
17,600 3,500 12,300 ()00 2,600 
17,600 3,700 12,500 900 2,800 100 

17,600 3,200 12,000 900 2,300 o l 
17,600 3,700 12,500 900 2,800 o ' 
17,600 3,500 12,300 900 2,600 0 
17,600 3,300 12,100 900 2,400 0 
17,600 3,700 12,500 ()00 2,800 

600 !-------------------
17,600 500 
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ESTIMATED COST OF JACKSON MEA DO W S DAM AND RESERVOIR 

(Based a n prices prevailing in April , 1953 ) 

Elevation af crest a f d a m: 6,024 fee t, U. S. G. S. datu m 
Elevatio n af sp illway crest: 6,01 0 feet 

Capa ci ty af reservoir ta spillway crest: 45,000 acre-feet 
Ca pa city at spillway with 4-faat freebaard: 19,000 second-feet 

Heig ht a f dam ta sp illwa y crest, a bove stream bed: 145 feet 

I tem 

Capital Costs 

Dam 
Di version a nd care of 

s t ream _____ _______ _ 
St ripping and prepara-

tion of fou ndation __ _ 
Embankment 

lmpen ·ious zone ____ _ 
P ervious zone ______ _ 

G routing _ _ _ _ ________ 1 

::ipillway I 
Excavation ___________ I 
Concrete ____________ _ _ 
R einforcing steel __ ____ _ 

Outlet W orks 
Excavation _________ _ 
Concre te 

Struc t u re __________ -1 
P ipe encasement_ ___ _ 

Reinforcing steel 
Steel pipe, GO-inch di-

\'a~::~r-~~ ~: ::: ::::: :1 

Quan tity 

54 ,500 cu .yd . 

-146,000 cu.yd. 
1,01 2,200 cu.yd. 

179,000 cu.yd. 
l,t125 cu.yd. 

122,000 lb. 

4,650 cu.yd . 

50 cu.yd. 
1,100 cu.yd . 

105,000 lb. 

rno.ooo lb. 

I 
, Unit price Cost 

I 
lump sum 

1 
$20 ,000 

$2. 00 109,000 

0 .95 423,700 
0 .50 5013, 100 

$ 1,117 ,300 11 lum p sum 58,500 

3. 00 537 ,000 
40.00 t15 ,000 

0 . 15 18,300 !]20,300 

4. 00 18,600 

100 .00 .5,000 
30 .00 33,000 

0.1 5 15,800 

I O ,o 48,000 
lum p sum 55,500 175,900 

Item 

Capital Costs-- Continued 

R eservoir 
Land and improvements 
Public u tili t ies 
C learing __ 

Subtotal 

Administ ra t ion a nd en-
gineering , 10% 

Contingencies, 15% ____ 
Interest during con-

s t ruc tion _ 

TOT AL __ 

Annual Cos ts 

Interest , 3% __ 
Amor t ization , 0.887% 
R eplacemeu t , 0 .07% ___ 
Operat ion a nd m ain te-

na nce ________ ___ ___ 
General expense , 0.32%- __ 

TOT AL __________ 

Quantity 

fJOO ac. 

Unit price 

lum p sum 
$200 .00 

Cost 

none 
$75,000 
180 ,000 $255,000 

$2,lt18,500 

21tl,800 
3 25,300 

8 1,300 

$2,7\11,900 

$83,800 
24 ,800 

2.000 

7,000 
8,900 

$ 12tl,500 

ESTIMATED COST OF HAYPRESS DIVERSION AND TUNNEL 

{Based an pr ices prevailing in April, 1953) 

Elevat ion a f crest af weir : 6 ,265 fe e t, U. S. G. S. datum 
Height af weir above stream bed : 12 feet 
Capacity af weir with 7-faat head : 10,000 second-feet 

I tem 

Capital Costs 

Diversion W orks 
Unwate ring weir site 
Excavation ___ ______ _ 
Concrete __ ___________ _ 
R einforci ng s teeL _____ _ 
Gates a nd t rash rack ___ _ 

D iversion T unnel 
Excavation , t unnel por-

T~:~el - - - - - - - - - - - - - - - , 

Concrete-lined, 7-foot 
d iameter_ _______ _ 

U nlin ed, 8.3-foot 
d ia meter ___ __ ____ _ 

Rights of way ________ -1 

Sub to tal_ ________ _ 

Quantit y Unit price 

lump sum 
900 cu.yd . $4 .00 

1,380 cu.y d. 40 .00 
83,000 lb. 0 .15 

lum p sum 

12,000 cu.yd. 3.00 

0.6 mi. 1,100,000 

2.4 1ni. 600 ,000 
20 ac. 50.00 

I l<em 
Cost 

Capital Costs- Con tinued 

Administ ra tion a nd en-
$2,000 gineering, 10% ___ 

3,GOO Cont ingencies, 15%_ 
55,200 Interest d uring construe-
12,500 t ion _____ ------------

5, 100 $78,40 
T OTAL 

31\,000 Annual Costs 

Interest , 3% 
t3t30,000 Amortization , 0 .887% ___ . 

Replacem en t , 0.07 % ___ 
1,440,000 Operation a nd 1nainte-

1,000 2,137 ,000 na nce _ _ _______ 
General expense , 0 .32%- __ 

$2,215,400 
T OT A I, __________ 

-------

Capacity a f diversio n tunnel : 350 secon d-feet 
Length af diversion tunnel: 3 miles 

Quantity U nit price Cost 

$22 1,500 
332,300 

83, 100 

$2,8,52,300 

$8!;,()00 
2.5,300 

2.000 

1.000 
\1, 100 

$ 123,000 
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ESTIMATED COST OF LAKE VALLEY DAM AND RESERVOIR 

(Based on prices prevailing in April, 1953) 

Elevation af crest of dam: 5,B70 feet, U. S. G. S. datum 
Elevation af crest of spillway: 5,B63 feet 

Capacity af reservoir to spillway crest: 41,000 acre-feet 
Capacity af spillway with 4-foot freeboard: 3,500 second-feet 

Height of dam to spillway crest, abave stream bed: 150 feet 

Item 

Capital Costs 

Dam 
Unwatering dam si te .. 
Stripping and prepara­

tion of found ation . 
Excavation for em­

bankment 
Impervious ... _ .... . 
Pervious .......... . 

Embankment 
Impervious ....... . 
Pen·ious . __ ........ . 

Drilling grunt holes ... . 
Pressure grouting .. ... . 

Qua ntity I lT nit price Cost 
---- -------

I 

lnmp sum 

111.300 cu .yd. $2. 00 

Sf\li,000 cu.yd. 0. 80 
l.f\50,000 cu.yd. I O 75 

753,1 00 cu.yd. 
1,720,000 cu.yd. 

C,1,00 Jin.ft. 
-1,-100 cu.ft. 

0. 25 
0.17 
3 . 00 
-1.00 

$5,000 

222.GOO 

li92,800 
1,237,500 

188,300 
292,-100 

19,800 
17 ,WO $2,(,7f\,OOO 

Item 

Capital Costs --Continued 
1 

Outlet Works- Continued I 
Hollow jet ,·alve, 2-1-

. I 1· I inc 1 l 1anH:..• t er ___ ____ 

1 

Rct:~;t~-----·--- ------1 
Public ut il ities ________ _ 
C learing _____ _________ I 

Subtotal. ________ _ 

Administration and en­
gineering, IO~_.__ _ __ 

Contingencies, 15'"-; ____ . _ 
Spillway 

Exca,·ation .. . __ .. ... . 
Concrete ... .......... . 
Reinforcing steel. ..... . 

21i.OOO en.yd. 
3 10 cu. yd. 

23 ,000 11,. 

3. 00 
.HJ.00 
0.15 

78,000 
12,400 
3,500 

I Interest during construc-

!J3,!l00 11 h on _;~;~-~~:_::::::: , 

Outlet Works 
Excavation . _. _____ __ _ 
Concrete 

Pipe encasement. ___ _ I 

Annual Costs 

I Interes t, 3% _. ___ . _____ _ 
Amort ization , 0.887 % ___ _ 

87 ,500 cu.yd. 1.50 131,200 

2,000 en.yd. 30.00 li0,000 
Structural . ___ . ____ _ 

R Pinforcing steel_ _____ _ 
i-,teel pipe __________ __ _ 
Trashrac k steel. _____ _ I 

Iltt;?s~,~~ ~ ~i~~ _g_,~t~-1 

II 
Replacement, 0.07 % __ _ 
Operation a nd maint c-

11 a nce _______________ _ 

General expense, 0 .32%---

TOTAL ____ ____ _ _ 

30 cu.yd. \JO.OU 2,700 
20fi ,OOO lb . 0. 1.5 30,\JOO 
131 ,000 11,. 0 25 32,700 

-1,\100 lb . 0 .25 1,200 

1 ea. lu1np su1n 33, liOO 

Quantity U nit price 

1 ea. 

-180 ac. 
n one 

150 ac. 

lump sum 

$300.00 

-100 .00 

Cost 

$5,400 

1-1-1,000 

f\0,000 

$297,700 

20-1,000 

$3,271,liOO 

327,200 
490,800 

98,100 

$-1,187,700 

$125,fiOO 
37,100 

2,900 

GG,000 
13,-100 

$2-15,000 

ESTIMATED COST OF LAKE FORDYCE DIVERSION CONDUIT 

(Based on prices prevailing in April, 1953) 

Elevation of flum e invert at point af diversion: 6,361 feet, U.S. G. S. 
datum 

Elevation of flume at tunnel : 6,326 feet 
Capacity of flu me : 100 second-feet 

Item 

Capital Costs 

Flume 
Inlet st rudure __ 
Flume, G.-1-fuut diameter 
Right of way 

Quantit y 

2 8 rni. 

Unit price C'ust 

lump sum I $2,000 
$fl7 ,200 272,200 

I 

Item 

11 Annual Costs 

lntere,t , 3%­
Amortizati un , 0.887''; 

11 
Heplacement 

Fl ume, 1.0%--. 

:I 

Land. ·---·--·-----­
Clearing . 
T ransi tion at tunn<'I 

17 
17 

3 at'. 
:i ac·. 

r,o.oo 900 
150. 00 2.oOO 

lu1np su 111 2,000 

Tunnel, 0.02 ';, __ 
i Operation a nd 111aint,·- I 

$279,700 na nce 

Tunnel 
8.3-fuot dianll'l<'r tunnel 

l'nlinP<l 
Lined 

~ul.total 

Admini,trntiun and engi­
n<'<'ring, 100;­

Conti ngeneies, 15% 
I ntl•rcst during (.'Uflf.truc-

tion ___ _ 

TOTAL 

1. 03 ini . 
0 . 11 1ni . 

5GO ,OOO 570,800 
810,000 92.000 

I 

Flume, 1.0';~ _ _ .. 
I , Tunnel, 0.0.5";_ ·,;;. 

1,encral ex pense, 0.32 c 

fiG8,800 Ii TOTAL _ . _ 

S\l48.;;oo I 

!J.1 ,HOO 
1-12,300 11 

-- 1-1 ,200 

SI , !\l9,\101l 

Elevation of tunnel invert at inlet: 6,326 feet 
Elevation of tunnel cutlet: 6,300 feet 
Length of tunnel: 1.14 miles 

Cost 

$36,000 
10,600 

3,500 
200 

3,500 
-100 

3.800 

S;i8,000 
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ESTIMATED COST OF RATTLESNAKE DIVERSION CONDUIT 

(Bosed on p ri ces prevailing in April, 1953) 

Elevatio n of conduit invert , at heodworks: 5,930 feet , U. S. G . S. dotum 
Elevotion of flum e at siphon : 5,910 feet, U. S. G. S. datum 

Elevotian of siphon invert at ou tlet: 5,900 fee t, U. S. G. S. datu m 
Length of flume: 1.51 miles 

Co po city of conduit: l 00 second-feet 

Item 

Capital Costs 

Diwrsion W orks 
Excavation _______ _ 
Concrete 

,Yeir __ - _ - - - - - - - - - -
Sluice box_ _______ _ 

Reinforcing s teel_ _____ _ 
Trashrack _ _ _ _ - __ -
3:Y:!' x 3)1' head ga te_ 
2' x 2' sluice gate _____ _ 

Conduit 
Flume ________ - - - - - - _ -
Siphon, 4-foot diameter 
Transitions __________ _ 
Rights of way 

Land ______ ____ , ___ _ 
Clearing _____________ _ 

SubtotaL ________ _ 

Quantity 

110 cu.yd. I 
116 cu.yd. 

1 

45 cu.yd. 
10,000 lb. 
2,000 lb. 

1..51 mi. 
.42 mi. 

12 ac. 
12 ac. 

Unit price 

S.5 . 00 

3.5.00 
\10.00 
0.15 
0.25 

lump sum 
lump sum 

132,000 
316,800 

lump sum 

50.00 
150. 00 

Length of siphon: 0.42 mile 

Cost _ II~ Item ___ <:_uantity 

j Capital Costs- Continued 

Admini&tration a nd engi­
neering, 10% - -------­

Contingencies, 15%-----­
Intcrest during construc-

$600 

4,100 
4,100 
2,100 

500 

600 $13,000 1.000 I 

199.300 I 

133,100 
3,000 

1.:.0:: 337,800 . 

$350.800 I 

tion _____ ___ ___ ______ _ 

TOTAL _________ _ 

Annual Costs 

Interest, 3%------- -----
A mol"lization, 0.887% __ _ 
Replacement, 1.0%- ____ _ 
Operation and mainte-

nance I Flume, 1 %- __________ _ 
Siphon. 0.5";, _____ __ __ _ 

GPneral expense, 0.32% __ 

TOTAL ___ _ ----

I Unit price Cost 

$3.UOO 
52,600 

5,300 

$443,800 

$13,300 
3,900 
4,400 

4,400 
2,200 
1,400 

$29,600 

ESTIMATED COST OF SOUTH FORK YUBA RIVER DIVERSION CONDUIT 

(Based on prices prevailing in April, 1953) 

Elevotion of conduit invert, ot heodworks: 5,950 feet, U. S. G. S. datum 
Elevation of canal ot tunnel entronce: 5,890 feet, U. S. G. S. datum 
Elevation of tunnel exit: 5,875 feet, U. S. G. S. dotum 

Item 

Capital Costs 

Diversion ,Yorks 
Excavation ____ _ 
Concrete 

W eir_ _____ _ 
Sluice box __ 

R einforcing steel_ 
Trasbrack _______ _ 
5' x 5' slide gat~ - __ 
2' x 2' sluice gate __ 

Conduit 
Flume 

300 second-foot ca-
pacity ___________ _ 

200 second-foot ca- I 
pacity ______ .. ____ 1 

Transitions ________ __ _ 
Tunnel, 8.i-foot di-

ameter . _ . _____ - I 
Rights of way 

Land ____________ ·--
Clearing __________ .. --

Quantity 

100 cu.yd. 

250 cu.yd. 
45 cu.yd. 

15,000 lb. 
2,000 lb. 

1.8 mi. 

3. 7 rni. 

1.0 n1i. 

34 ac. 
34 ac. 

I Unit price Cost 
-------

$5.00 . 500 

35.00 8.700 
90.00 4.000 

I 
0.15 2.200 
0.23 500 

I lump sum 1,200 
lump sum 600 $1 7,700 

180,000 320,000 

94,600 350.000 
lump sum 3,000 

.580,000 580,000 

50.00 1,700 
1.50 .00 5. 100 1,259.800 

Capacity of conduit: 200 second-feet to e levation 5,900 fe et and 
300 second-feet beyond this point 

Length of conduit: 6.5 miles 

Item Quantity 

~ ------
1 

Capital Costs - Continued 

Administration and engi-

Contingencies, I~ %-_ 
11 neering, 10% _ _ _ 

I I nterest during construe-
tion _____ ___ __ - - - -

TOTAL _ 

Annual Costs 

Interest , 3% __ __ 
Amortization, 0.887 %- _ 
Replacement 

Flume, 1% 
Tunnel, 0.02 % ____ 

Operation and n1ainte-
nance 

Flume, 1%-
Tunnel , 0.0.5% 

General cxpen~e. 0.32% 

----- ------

j l "nit price 

,----

I 

Cost 

$127.800 
lfll,600 

19,200 

.• 1,616,100 

$48.:300 
14,300 

16,200 
300 

16.200 
800 

5,200 

----- TOTAL __________ $101. :300 
Subtotal_ ________ _ Sl,277.500 
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ESTIMATED COST OF LAKE VALLEY PIPE LINE 

(Based on prices prevailing in April, 1953) 

Elevation of pipe lin e o t inlet: 5,750 fee t, U. S. G. S. da tum 
Elevation af pipe line at terminus: 5 ,700 feet, U. S. G. S. datum 

Capacity af pipe li ne: 200 second-feet 
Le ngth of pipe line : 2 .0 miles 

Item 
Q,~'"O· ~ -ty--l~-m-·t_p_ri_ce_ ----~o_s_t __ _ 

Item 
__ Q_u_a_n_i_i_tY __ l~ nit priee i----~~----

Ca pital Costs 

Steel pipe, 5.5 foot dia .... 
60-inch butterfly valve __ 

Rights of way 
Land _ 

Clearing ________ _______ _ 

Subtotal_ _._____ -

Administration and engi­
nee ring, 10%--------- -

Contingencies, 15%- ____ _ 
Interest during construc-

tion _ _ _ _ ___________ _ 

TOTAL_ ____ ----_ 

_ mi . $2 15.000 $430.000 
ea. 

14 ae. 

14 ae. 

lump sum 17,500 

100.00 

100.00 

1.400 

2.800 

$451,700 

4.5_200 I 

67.800 

I 
8,500 I 

$573.200 I 

Annual Cos ts I 

Interest. 3%-----------­
Amortization. 0.887%---­
Replaeemrn t, 1%--------
0perationand maintenance ' 
General expense, 0.32 % __ 

TOTAL_ ______ __ _ 

$17.200 
5. 100 
5,700 
2.!JOO 
1.800 

!132,700 

ESTIMATED COST OF LAKE VALLEY POWER HOUSE 

(Based on prices prevailing in April , 1953) 

Elevat ion of penstock inlet: 5 ,700 feet, U. S. G. S. datum 
Elevation of power house tailrace: 5,025 fe et, U. S. G. S. datum 

Item 

Capital Cas ts 

Power house, 17,500 kilo­
watts, s ingle unit plant_ 

Pens tock ______________ _ 

Rights of way 
Land _____ _ 

Clearing _________ _ 

Subtotal_ _ 

Administration and engi­
neering. 10%-------- _ 

Contingencies. 1.5 % _ 
Interest during construc-

tion _____ ____________ _ 

TOTAL_ _________ I 

Quantity 

0 . 7 mi . 

5 ac. 

.5 ac. 

Unit priee Cost 

lump sum $ 1,250,000 
$56.5.000 396.000 

100.00 500 

200.00 1.000 

$ 1.647,.500 

164.800 , 
247.100 

1

, 

30.900 I 

$2,090,300 I 

Item 

Annual Costs 

Interest , 3% ------- ----­
Amortiza tion. 0.887%----
Replaeement , 1.2% _____ _ 
I nsurance, 0.12%--------
0peration a nd mainte-

nance _______________ _ 
General expenses, 0.32% _ 

TOTAL _________ _ 

Capacity of penstock : 200 second-feet 
Length of penstock: 0 .7 rr.ile 

Quantity I Unit price 
I 

Cost 

$62.700 
18,500 
2.5.100 

2,500 

70,000 
6.700 

$ 18.5,500 
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~\PPEXDIX X 2-H 

ESTIMATED COST OF CISCO DAM AND RESERVO IR 

(Bosed on prices prevoiling in A pri l, 1953) 

Elevotion o f crest o f dom: 5,840 feet, U. S. G. S. dotu m 
Elevotion of crest of spill woy: 5 ,828 feet 

Co po city of rese rvoir to crest of spillwoy: l 00 ,000 ocre-fee t 
Copocity of spi llwoy with 4-foot freeboord: 15,000 second-feet 

Height of dom to spillwoy cres t, above st reom b e d : 238 fee t 

Item 

Capital Costs 

Dam 
Diversion and care of 

stream __ - ______ ___ 

Stripping and prepara-
tion of foundation ___ 

Embankment 
Dumped rock ----- -
Placed rock ____ - ---

Concrete 
Slab and cutoff ______ 

Reinforcing s teel __ _____ 
Drilling grout holes 
Pressure grouting ___ 

Spillway 
Excavation ________ _ 
Concrete ____ _ - - - - - - - -
Reinforcing s teeL 

Outlet W orks 
Excavation 

Tunnel_ __ _____ _ 
Tunnel portals a nd 

approach ___ _____ _ 
Concrete 

Tunnel lining __ 
StructuraL __ _____ _ 

Reinforcing steel_ _ 
Trashrack stecL __ _ 
Steel pipe, 60-inch di-

ameter___ _ _ _ _ _ _ _ __ 
Steel supports and tim-

ber_ _______ ___ - --- --
High-pressure slide ga te 

4' X 4' --- ----- --­
Hollow jet vah·e, 48-

inch diameter ______ _ 

I 

Quantity 

54,500 cu.yd. 

2,397,900 cu.yd. 
176,300 cu.yd. 

17,000 cu.yd. 
2,500,000 lbs. 

5,840 Jin.ft. 
2,920 cu.ft. 

24 ,400 cu.yd. 
600 cu.yd. 

45,000 lbs. 

6,100 cu.yd 

10,000 cu.yd. 

1,600 cu.yd. 
830 cu.yd. 

85,000 lbs. 
13,900 lbs. 

195,800 lbs. 

Unit price 
-----

lump sum 

$2.10 

1.80 
8.00 

30.00 
0.1 5 
3.50 
4.00 

5.00 
35.00 

0.15 

50.00 

3.00 

3.5.00 
60.00 
0.15 
0.25 

0.25 

lump sum 

lump sum 

lump sum 

Cost 
----

$50,000 

114,400 

4,316,200 
1,410,400 

510,000 
375,000 

20,400 
11,700 

122,000 
21,000 

6,700 

305,000 

30,000 

56,000 
51,000 
12,700 
3,500 

48,900 

62,400 

2.5,000 

$6,808, HJll 

149,700 

14,400 I· 608,900 I 

Item 

Capital Costs- Contin ued 

Reservoir 
Land and improYements 
Public utilities 

T elephone lines anrl 
cables ______ ___ __ _ 

Power line _________ _ 
U. S. Highway 40 

Highway ___ ------
Bridges __________ _ 

C learing ______ _______ _ 

SubtotaL ________ _ 

Administration and engi- 1 
neering, 10%-- _______ _ 

Contingencies, 15% - ____ _ 

In:r:~~~ -~~r:~~ -~~~~~r~l-C~ -I 
TOTAL _________ _ 

Annual Costs 

Interes t. , 3%--- -- -------
Amortization, 0.887% ____ 
Replacement , 0.07 % _____ 
Operation and mainte-

nance ________________ 
General expense, 0.32% __ 

TOTAL ____ ___ ___ 

Quantity 

6 mi . 
2 ea. 

940 ac. 

Unit price 

lump sum 

lu1np su1n 
lump sum 

$200,000 
100,000 
200.00 

Cost 

$885,000 

491,300 
500,000 

1,200,000 
200,000 
188,000 $3,464,300 

$ll,031,000 

1,103,100 
1,654,700 

330,900 

$14 ,119.700 

$423,600 
125,200 

9,900 

12,500 
45,200 

$616,400 

ESTIMATED COST OF FORDYCE DIVERSION CONDUIT 

(Bosed on prices prevoiling 1n April, 1953) 

Elevotion of flume inve rt o t point of d iversion: 6,361 feet, U. S. G. S. 
dotum 

Elevotion of flume ot tunnel : 6,326 feet 
Copocity of flume : l 00 second-feet 

Item 

Capital Cos ts 

Flume 
Inlet structure 
Flume, 6.4-foot diameter 
Right of way 

La nd ________ ------ -
Clearing _____________ _ 
Transition at tunnel __ _ 

Tunnel 
8.3-foot diameter tunnel 

Unlined __ _ 
Lined _____________ _ 

SubtotaL ________ _ 

Administration and engi­
nee ring, 10%----------

Contingencies, 15% - ____ _ 
Interest during construc-

tion _____ __ _______ ---

TOTAL ________ _J 

Quantity 

2.8 mi . 

17.3 ac. 
17 .3 ac. 

1.03 rni. 
0.11 Ini. 

Unit price Cost 

lump sum $2,000 
S97,200 272,200 

50 .00 900 
130. 00 2,600 

lump sum 2,000 $279,700 

560,000 576,800 
668.800 I 810,000 92,000 

-----

$948,soo I 

94.!JOO 
142.aoo 

11 

14 ,200 

81.199.900 II 

It em 

Annual Costs 

Inte rest, 3% __________ _ 
Amortization, 0.887%---­
Replarement 

Flume. 1.0%----------
Tunncl. 0.02% _ _ _ ___ _ 

Operation and mainte­
nance 

Flume, 1.0%----------
Tunnel, 0.0.5% _______ _ 

General expense, 0.32% __ 

TOTAL _ 

Elevotion of tunnel inve rt ot inlet: 6 ,326 fee t 
Elevation of tunnel outlet: 6,300 fe et 
Length of tunnel: 1.14 miles 

Quantity Unit price Cost 

$36,000 
10,600 

3.500 
200 

3,500 
400 

3,800 

$58,000 
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2-!2 

ESTIMATED COST OF WOODCHUCK DAM AND RESERVOIR 

(Based on prices prevai 1ing in July, 1953) 

El evation of crest of dam : 6,300 fee t, U. S. G. S. datum 
Elevation of crest of spillway: 6,290 feet 

Capacity of re se rvoir to crest of sp illway : 1 ,475 ac re-fee t 
Capacity of spillway with 4-foat freeboard : 6,200 second-feet 

He ight of dam to spillway crest, above stream bed : 50 fee t 

Item 

Capital Costs 

Dam 
Diversion and care of 

strean1- _______ _ 
Stripping and prepara­

tion of foundation 
E111bankment 

Placed roe k_ __ 

Dumped rock 
Drilling grout holes 
Pressure grouting __ 
Slab concrete ____ _____ _ 
Reinforcing steel_ _____ _ 

f;pillway 
Excavation, rock 
Concrete ________ _ _ 
Reinforcing steel_ __ _ 

Outlet Works 
Excavation, rock __ _ 
Compacted backfill __ 
Concrete, structural_ _ 
Steel pipe _________ _ 
Reinforcing steel 
T rashrack steel __ 
Circular slide gates, 4 8-

i nch diameter ______ _ 
Gate controls _____ _ 

Quantity Unit price 

2,500 cu.yd. 

4,470 cu.yd. 
42.230 cu.yd. 

4,!l80 Jin.ft. 
3,320 cu.ft. 

820 cu.yd. 
lOG,200 lbs. 

49,300 cu.yd. 
370 cu.yd. I 

27,800 lbs. 

flOO cu.yd. 
430 cu.yd. 
130 cu.yd. 

fl,870 lbs. 
13,000 lbs. 

2,130 lbs. 

2 ea. 
1 ea. 

lump sum : 

$3.00 

8.00 
0.50 
4.00 
4.00 

50.00 
0.15 

3.00 
40.00 

0. 15 

5 00 
4.00 

100.00 
0.25 
0.1:; 
0.25 

500.00 
700 .00 

Cost 

$2.3,000 

7,500 

3.5,800 
21,100 
19,900 
13,300 
41,000 
15,900 

147,900 
14,800 
4,200 

3,000 
1,700 

13,000 
2,500 
2,000 

500 

$179,500 

166,900 

Item 

Capital Costs- Con tinued 

1 

j Reservoir 
, Land ____ ___ ____ _ 

Highway relocation ___ _ 
Clearing reservoir lands 

Subtotal_ ________ _ 

Administration and engi-
neering, 10% _________ _ 

Contingencies, 15%-----­
Interest during construc-

tion _;~;~-~:~::-: __ - -1 

Annual Costs 

Interest, 3%------ _____ I 
Amortization, 0.887 % ___ _ 
Replacement, 0.07 % ____ _ 
Operation and mainte-

nance _________ - - - - - - -
General expense, 0.32 % __ 

1,000 
700 u.-100 I 

TOTAL __ --------

l--~1antity 

100 ac. 

2 mi. 
GO ac. 

I Unit price 

National 
Forest 
$20,000 

50.00 

Cost 

none 

$40,000 
3,000 $43,000 

$413,800 

41,400 
62,100 

6,200 

$523,500 
---------------------

$15,700 
4,600 

400 

300 
1,700 

$22,700 

------------------------------------------------------------------

ESTIMATED COST OF RATTLESNAKE DIVERSION CONDUIT 

{Based on prices prevailing in April, 1953) 

Elevation of conduit invert, a t he ad works : 6,253 feet, U. S. G. S. datum 
Elevation of flume, at p e nstock : 6,248 feet 

Item 

Capital Costs 

Inlet s tructure _______ ___ _ 
Flume, 8.!J-foot diameter _ 
Hight of way 

Land --------------- -
Clearing _____________ _ 
Transition to penstock _ _ 

Su btotaL ________ _ 

Administration and engi-
neering, 10%- __ _ _ 

ContingPncies, 15% _____ _ 
Int<·rest during construc-

tion _____ __ __________ _ 

TOTAL 

Quantity 

.0 tni. 

6 ac. 
G ae. 

I Unit price 

lurnp su n1 
$7fi,fiOU 

.'i0.00 
150.00 

lump sum 

Cost 

$2.000 
7G,GOO 

Item 

Annual Cas ts 

Interest, 3% __ 
Amortization, 0.887% 
Replacement, 1 % _ 
Operation and mainte-

na nee ____ ____ _ _ 
300 
900 

2,000 $81,800 General expense, 0.32% _ 

$81,800 

8,200 
12,300 

1,200 

$ 103,500 

TOTAL_ _______ _ 

Quantity 

Capacity of flume: 160 second-feet 

1 

e nit price Cost 

$3, 100 
900 

1,000 

1,000 
300 

$6,300 
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.APPENDIX ?\ 

ESTIMATED COST OF CISCO POWER HOUSE NO. 

(Base d an prices prevailing in April, 1953) 

El evation af penslack inle t : 6 ,248 fee t, U. S. G. S. datum 
Length af penstack : 1,400 feet 
Diameter af penstock: 5 fee t ta 4 .75 fee t 

Item 

Capital Costs 

P enstock, 5-foot dia meter I 
Power house, 5,000 kilo-

wa t ts, single unit_ ___ __ 
1 

:-;ubtotaL __ __ ____ _ 

Administra tion a nd engi­
neering, 10% --- ---- - - ­

Contingencies, 15% -----­
Interest during construc-

tion _____ - - - - ----- --

TOTA L ____ ___ __ _ 

Quan tity I Unit price I 

1,400 !in.ft. S67 .oo I 

lump sum 

Cost 

$93,800 

650,000 $743,800 

$743,800 

74 ,400 

Annua l Costs I 
Intere~t , 3_%- _ _ __ _ _ __ _ 
Amort1zat10n, 0 . 887% ---­
Replacement , 1 % -­
Insurance, 0 . 12o/o __ 
Operation and main te-

na nce _ _ _ _ _ _ _ _ _ _ _ ___ _ 
General expense, 0 , 32o/0 __ 

11 1,600 TOTAL_ ________ _ 

22,300 

$952, 100 

ESTIMATED COST OF CISCO RESERVOIR TUNNEL 

(Based an prices preva;ling in April, 1953) 

Ele vation af power tunnel , at inl e t : 5 ,588 feet, U. S. G. S. datum 
Elevotion af power tunnel, at outlet: 5,531 feet 

Item 

Capital Costs 

T unnel 
Fnlined, 8.3-foot diam-

eter _______ __ ______ _ 

Lined, 7 . 0-foot dia meter 
4 ' x 4 ' high pressure slide 

gate _____ __________ __ _ 
Yah ·e cha mber_ ________ _ 

Subtot a l_ ________ _ 

Administra tion and engi­
neering, 10% -- - -- - ---

Cont ingencies, 15%- ___ _ 
Interest during construc-

tion ____ ___ __________ _ 

TOTAL _________ _ 

Qua ntity 

3. 2 mi. 
0 .4 mi. 

U nit price I Cost 

1

1 

S550,000 l l$1 ,760,000 
810,000 324,000 

lump sum 
lump sum 

21,600 
15,000 $2. 120.600 I 

s2. 120.600 I 

212,100 
318,100 

3 1,800 

$2,682,600 

Item 

Annual Costs 

Interest , 3%- ____ ______ _ 
Amortization , 0 . 887% ----
Replacement , none ______ _ 
Operat ion a nd mainte-

na nce, 0.05% -- - - - ---- 1 
General ex1w nse, 0 .32%--

TOTAL _____ __ __ _ 

Quantity 

2-!:3 

Eleva tion af ta ilrace: 5,828 feet 
Installed capacity : 5,000 kilowatts 

U nit price I Cost 
---------

$28,600 
8,300 
9,500 
1,100 

37,500 
3,000 

$88,000 

Length af tunnel : 3 .6 miles 
Capacity af tunnel· 200 second-fee t 

U nit price Cost 

S80,500 
23,800 

1,300 
8,600 

8114,200 

------------------------------------- ·--------------------'----------



PCWA-025

2-±4 PLACER COUN'I'Y lNVES'I'IGATION 

ESTIMATED COST OF CISCO POWER HOUSE NO. 2 

(Bosed on prices prevailing in April, 1953) 

Elevation of penslock inlet: 5,531 feel, U. S. G. S. dotum 
Elevation of power house tailrace: 5,025 feet 
Capacity of penstock: 300 second-feet 

Item 

Capital Costs 

Power house, 28,000 kilo-
watts, single unit pla nt 

Penstock ____ _ 
Surge tank _ 
Hight of way 

Land ___ _ _ 
Clearing . __ _ 

Subtotal 

Administration and engi-
neerinir, 10% ________ _ 

Contingencies, 15% - ____ _ 
Interest during construc­

tion _ 

TOTAL __ _ 

Quantity 

3,200 !in.ft. 

7 .4 ac. 
7 .4 ac. 

Fnit price 
1 

Cost Item 

lump su m $2,000,000 
$250.00 800,000 

lump sum 130,000 

Annual Costs 

Interest, 3% _ 
Amortization, 0.887 % __ 
Replacement 

Power plant, 1.2%---- _ 
Penstock, 1.0%_ 

100.00 
200.00 

700 Insurance, power plant, 
1 1,500 $2,932.200 I! 0.12%---- _______ _ 

I 

Operation and mainte-
$2,932,200 nance I 

Power plant 
Penstock ___ _ _ 

293,200 General expense, 0.32% __ 
439,800 

TOTAL __ 
55,000 

$3,720,200 

Quantity 

ESTIMATED COST OF ROLLINS DAM AND RESERVOIR 

(Bosed on prices prevailing in April, 1953) 

Length of penstock: 0.6 mile 
Installed capacity: 28,000 kilowatts 

Unit price Cost 

$111,600 
33,000 

32,300 
10,900 

3,200 

103,000 
1,400 

11,900 

$307,300 

Elevotion of crest of dam : 2, l B5 feet, U. S. G. S. datum 
Elevation of crest of spillway: 2,170 feet 

Capacity of reservoir to crest of spillway: 70,000 ocre-feet 
Capacity of spillway with 6.25-foot freeboard: 35,000 second-feet 

Height of dom to spillwoy crest, above stream bed: 220 feet 

Item 

Capital Costs 

Dam 
Diversion and eare of 

stream _________ ___ _ 

Stripping a nd prepara-
tion of foundation ___ { 

Excavation for embank­
ment 

From borrow pits ___ _ 
From tailings ___ __ _ _ 

Embankment 
Impervious, borrow __ 
Pen·ious, tailing ____ _ 
Pervious, salvage ___ _ 

Hiprap _________ ___ ---
Drilling grout holes ___ _ 
Pressure grouting _____ _ 

Spillway 
Excavation 

Common ___ _______ _ 
Hock, general. _____ _ 
Rock, shape ________ _ 

Concrete 
Weir _________ _____ _ 
Lining ___________ __ _ 
Cutoff wall ________ _ 

Reinforcing steel_ _____ _ 
Approach excavation 

SoiL ____________ _ 
Hoek , shape _______ _ 
Rock, general ______ _ 

Outlet Works 
Backfill plug (concrete) 
Steel pipe _____________ l 

Quantity 

151,000 cu.yd. 
32,000 cu.yd. 

1,140,000 cu.yd. 
1,367,500 cu.yd. 

1,140,000 cu.yd. 
1,367,500 cu.yd. 

442,000 cu.yd. 
49,500 cu.yd. 
13,200 Jin.ft. 
13,200 en.ft. 

32,000 en.yd. 
97/iOO en.yd. 
24,400 cu.yd. 

900 cu.yd. 
10,000 cu.yd. 

325 cu.yd. 
816,000 lb. 

62,000 cu.yd. 
50,000 cu.yd. 

200,000 cu.yd. 

88 cu.yd. 
279,000 lb. 

Unit price 

lump sum 

$0.50 
1.10 

0.35 
0.30 

0.20 
0.15 
0.20 
3.00 
4.00 
4.00 

0.50 
1.00 
3.00 

35.00 
35. 00 
8.00 
0.14 

0.45 
2 .75 
1.00 

30.00 
0.25 

Cost 

$433,000 

75,500 
35,200 

399,000 
410,000 

228,000 
205,500 

88,400 
148,500 
52,800 
52,800 $2,128,700 

32,000 
97,600 
73,200 

31,500 
350,000 

2,600 
114,000 

27,900 
137,500 
200 ,000 l ,06G,300 

2,600 
69,800 

Item Quantity Unit price Cost 
,_ ------------------1------1---------

Capital Costs- Continued 

Outlet Works-Continued 
Reinforcing steel 

Butterfly valve, 60" _ 
Hollow jet valve,48" _ 
Trashrack _________ _ 

Reservoir 
Land and improvements 

Land ______________ _ 

Cabins __ -----------
Public utilities ________ _ 
C learing __ -----------

Subtotal. ________ _ 

Administration and engi­
neering, 10% _ 

Contingencies, 15%-----­
Interest during construc-

tion ___________ __ ____ _ 

TOTAL _________ _ 

Annual Costs 

Interest, 3% - __ 
Repayment, 0.887% ----­
R eplacement , 0.07 %-----
0peration and mainte-

nanee _ - - - _ - - __ 
General expense, 0. 32% __ 

TOTAL. ________ _ 

10,000 lb. 
27,000 lb. 
10,000 lb. 

500 ac. 
18 ea. 

900 ac. 

$ 1 .75 
0.60 
0.20 

40.00 
2,000 

lump sum 
200.00 

$ 17,500 
5,400 
2,000 

20,000 
36,000 
31,000 

180,000 

$97,300 

267,000 

$3,559,300 

355,900 
533,900 

133,000 

$4,582,100 

$137,500 
40,600 

3,200 

9,500 
14,700 

$20.5 ,500 
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.APPE~DlX X 2-L"i 

ESTIMATED COST OF CHICAGO PARK CANAL DIVERSION 

(Based an prices prevailing in Apr il, 1953) 

Elevation of crest af dam: 2,720 feet, U. S. G. S. datum Height of dam ta crest, above stream bed: 20 feet 
Elevation af crest of averpaur ta side channel: 2,718 feet, U.S. G. S. 

datum 

Item 

Capital Costs 

Dam 
~tripping and prepara­

t ion of foundation 
Grave L _______ ____ _ 

Rock_ __ - - - - - __ - - - - -
Concrete _____________ _ 
Radial gate and hoist , I 

20' X 7 ' - - - - - - - - - - - -

Side Channels and H ead­
works 

Excavation 
Rock_ _____ ________ _ 

Semistructu ral concrete_ 
Reinforcing steel_ __ ___ _ 
Slide gate, 5' x 5' __ ___ _ 

SubtotaL _____ ___ _ 

Quantity 

1,000 cu.yd. I 
325 cu.yd. I 

1,010 cu.yd. 

2 ea. 

17,000 cu.yd. 
l, 100 cu .yd. 

110,000 lb. 
2 ea. 

Unit price Cost 

SI . 00 Sl,000 
8.50 2,UOO 

35.00 35,350 

7,300 14,GOO $53,600 

3.00 51,000 
60.00 66,000 
0.15 lf\,500 

1,000 2,000 135,500 

$1 89,100 

Elevation af flawline af side channel at canal intake : 2,707 feet, 
U.S. G. S. datum 

. - -·-------------~~========= 

Item l~:_ntity _ Unit price ; Cost 

Capital Costs- Continued 

Administration an<I engi-
neering, 10%- _ ------- $18,!JOO 

Contingencies, 15%_ 28,400 
Interest during construe-

tion __________________ 3,500 

TOTAL - - - - - - -
I $239,900 

Annual Costs 

Interest, 3%-- - --- ------ I S7,200 
Amortization, 0.887 % _ -- -1 2,130 
Replacement, 0.07 % _ _ _ -1 200 
General expense, 0.32% __ 770 
Operation a nd mainte- I 

nance, 1 % ____ 2,400 

TOTAL __ $12,700 

ESTIMATED COST OF CHICAGO PARK CANAL 

(Based an prices prevailing in April, 1953) 

Elevation of canal invert at paint of diversion : 2,707 feet, U. S. G. S. 
datum 

Elevation of canal at penstack: 2,690 feet, U. S. G. S. datum 

Item 

Capital Costs 

Excavation 
Earth ____________ ___ _ 

Soft rock __ -----------

Canal 
Concrete _ ------------

~:~~:~,:~;; _-_ ~::::::::: I 

I Rights of way 
Land ----- -----------1 

Clearing ________________ 1 

SuhtotaL ________ _ 

Quantity 

25,000 cu.yd. 
50,000 cu.yd. 

I Cnit price I 

S0.35 
3.00 

12,430 cu.yd. I 
124,500 lb . 

75.00 
0.1 5 

5 

I 50 ac. 

I 
50 ac. 

1,000 

100.00 

200. 00 

--~-11 
Capital Costs- Continued 

Item 

I' Ad min_istrat ion and engi- 1 
$8,800 j neermg, 10% __ - - - - - - - -

1 150,000 Contingencies, l.j% ______ 
Interest during construe-

930,000 
tion ________ _. - ________ 

18,5,000 TOTAL __________ 

5,000 
Annual Costs 

5,000 Interest, 3%------------
Amortization, 0.887%----

10,000 Replacement, 1%--------
Operation and 111ainte-

81,293,800 nance, 1%- -- -- ----- --
General expense, 0.32 % __ 

TOTAL_ _________ 

Quantity 

Capacity af canal : 700 second-feet 
Length af canal: 5.75 miles 

Unit price Cost 

$12\l,400 
194,100 

24,200 

$ 1,641 ,500 

$·19,450 
14,600 
16,400 

16,400 
5,250 

$ 102,100 
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PL1\CER COUN'I'Y I i\1TES'1'IG1\TI0N 

ESTIMATED COST OF CHICAGO PARK POWER HOUSE 

(Base d o n prices prevailing in April , 1953) 

Elevotion af pe nstock inlet: 2,690 feel, U. S. G. S. d a tum 
Elevotian a f power house toilrace: 2,220 fee l, U. S. G. S. datum 

Item Quantity Unit price Cost Item 

Capital Costs 

Power house, 25,000 kilo­
watt, single unit plant_ .

1 Pens toe k ______________ _ 
Rights of way I 

Land .. __________ ___ _ 
Clearing ____ . __________ _ 

SubtotaL . _______ _ 

Administration and engi-
neering, 10%. ________ _ 

Contingencies, 15%. _ _ __ 
Interest during construc-

tion . __ . __ . __________ _ 

TOT . .\L _ - - - - -- -- -1 

0.38 mi. 

5 ac. 
S ac. 

lump sum ISI ,950,000 
$1,030,000 392,000 

100.00 500 
300.00 1,,,00 

Annual Costs 

Interest, 3% 

I 

Amortization, 0.887%. __ 
Replacement 

Penstock . _______ ____ _ 
Power house _________ _ 

Insurance, 0.12%--------
0peration and mainte-

$2,344,000 

234,400 
3.51,600 

H,000 

$2,974.000 II 

nance 
Penstock ____________ _ 
Power house _________ _ 

General expense, 0.32 % __ 

TOTAL __ __ _ 

Capoci ty o f pe nstock: 700 second-feet 
Le ngth of pen stock : 0.38 mile 

Quantity Unit price Cost 

$89,200 
26,400 

5,000 
30,000 

3,600 

l,llO 
77,.500 

9,300 

$242,300 

ESTIMATED COST OF FRENCH MEADOWS DAM AND RESERVOIR 

(Bosed o n prices prevailing in April , 1953 ) 

Elevat ion of crest of dam : 5 ,220 feet, U. S. G. S. d otum 
Elevation of crest of spillwoy: 5,210 feet 
Height of dam to spillway crest, above streom be d : 200 feet 

Item 

Capital Costs 

Dam 
Diversion and care of 

stream ____________ _ 
Stripping a nd prepara­

ation of foundation __ 
Embankment 

Dumped rock . _____ _ 
Placed rock ________ _ 

Concrete . ____________ _ 
Reinforcing steel_ _____ _ 
Grouting ___ . ________ _ 

Spillway 
Excavation . _________ _ 
Concrete _____________ _ 
Reinforcing steeL ______ I 

Outlet Works 
Excavation 

Tunnel portal . _____ _ 
Tunnel ____________ _ 

Concrete 
Tunnel lining _______ _ 

Structures.-----------
Reinforcing steel. _____ _ 
Steel pipe ____________ _ 
Valves and trashrack __ _ 

Quantity 

.52,000 cu.yd. 

1,043,000 cu.yd. 
122,000 cu.yd. 
20,080 cu.yd . 

1,763,000 lbs. 

4.o;,500 cu.yd. 
.530 cu.yd. 

53,000 lbs. 

12,500 cu.yd. 
2,080 cu.yd. 

910 cu.yd. 
230 cu.yd. 

23,000 lbs. 
88,000 lbs. 

Unit price Cost 

lump sum $2.5,000 

$2.00 104,000 

2.35 2,4.51,000 
8.00 976,000 

30.00 602,400 
0.1.5 264,.500 

lump sum 126,000 $4,.548,VOO 

3.00 136,.500 
40.00 21,200 
0.15 8,000 165,700 

3.00 37,500 
45.00 93,600 

40.00 36,400 
100.00 23,000 

0.15 3,500 
0.25 22,000 

lump sum ll0,000 326,000 

' 

Copa city of rese rvoir to crest of spillwoy: 74,000 ocre-feet 
Copocity of spillwoy with 4 -foot fre e board : 17,400 second-feet 

Item 

Capital Costs- Continued 

Reservoir 
Land and improvements 
Public utilities. ___ _____ 
Clearing ______________ 

Subtotal - - - -- - -- -

Administration and engi-
neering, 10':,'.{, __________ 

Contingencies, 1.5% ...... 
Interest during construe-

tion ... _ 

TOTAL . 

Annual Costs 

Interest, 3%. __ __ 
Amortization, 0.887%. ___ 
Replacement, 0.07 % . ____ 
Operation aml 111ainte-

nancc _ - - _ - - - - - - - - - - - -
General expense, 0.32% .. 

TOTAL .. ----- ___ 

Quantity Unit price 

lump sum 
1,010 ac. $150 . 00 I 

Cost 

$5,400 
212,000 
151,500 $368,900 

$.5,409,500 

541,000 
Sll,400 

101 ,500 

$6,8fi3,400 

$206,000 
60,900 

4,800 

9,500 
22,000 

$303,200 
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ESTIMATED COST OF DUNCAN CREEK DIVERSION AND CONDUIT 

(Bosed an prices prevoiling in April, 1953) 

Elevation of crest of weir: 5,415 feet, U. S. G. S. datum 
Height of weir above streom bed: 25 feet 
Drainage area, above diversion works: 9.0 square miles 
Copocity of weir with 11-faat head: 7,000 seco nd -feet 

Item 

Capital Costs 

Di,·ersion W orks 
Excavation __ __ _ _ 
Concrete __ _ _ 
Reinforcing steel_ __ 
Gates and tra~hrack __ _ 

Conduit 
Canal, concrete-lined 
Tunnel, unlined, 8 . 2-

foot diameter. __ ____ _ 
Access road and clearing 
Rights of way _____ __ _ -_ 

SubtotaL ________ _ 

Qua ntity 

200 cu.yd. 
840 cu.y d. 

84 .000 lbs. 

2 . 4 n1i. 

0.4 mi. 
3.0 mi. 

Unit price I 

S5 . 00 
50.00 
0.20 

lump sum 

32,000 

750,000 
30.000 

none 

Cost 

Sl.000 
42.000 
lll,800 
4.000 

7fi.800 

300.000 
\10,000 

1 Item 

~~ - -- - -

Capital Costs- Continued 

Adminis tration and engi- I 
neering, 10%- ________ _ 

Contingencies, 15%- _____ 1 

Interest during construc-
S63,800 tion, none I 

TOTAL _____ -----1 
Annual Costs I 

Interest, 3 %- __ _______ _ 
4Gfi,800 II Amortization, 0.887%---- 1 

I 

Replacement, 0.02%-----

$530,600 Op;;~~~o_n __ ~~~!- _ ~~~~t-e~ _ I 

1 

General expen~e. 0.32 o/c-- l 

TOTAL 

Length of weir: 30 feet 
Capacity of diversion conduit: l 00 second-feet 
Length of diversion conduit: 2.8 miles 

Quantity 
I 
, Unit price C ost 
I 

53,100 
79,600 

$663,300 

8 19,900 
5,900 

100 

600 
2,100 

$28,600 

ESTIMATED COST OF FRENCH MEADOWS-DEEP CANYON CONDUIT 

(Bosed an prices prevailing in April, 1953) 

Elevation of tunnel inlet: 5,035 feet, U. S. G. S. datum 
Elevotian of tunnel outlet : 4,910 feet 

Item 

Capital Costs 

Conduit 
Tunnel, unlined, 8 . 3-

foot diameter _______ _ 
Tunnel, lined, 7. 0-foot di-

ameter ________ _____ _ . 
Siphon, steel pipe, 7 . 0-

foot diameter _____ . 

Subtotal. . _______ • 

Administration and engi-
neering, 10% __ . _ . ____ _ 

Contingencies, 15%- ___ . _ 
Interest during constru c-

tion _____ __ __ -- -- ----· 

TOTAL . __ ---- ---

Qua ntity 

4 .5 mi . 

1 . 1 mi. 

0 .42 mi. 

Unit price Cost Item 

Annual Costs 

Interest, 3% ---- - - ----- -
Amortization, 0.887 % __ _ 

SG00,000 :;i;2 ,700,000 Replacement, 0.02%-----
0peration and mainte-

l , 150.000 1,265.000 nance, 0.05% ~ ___ ___ _ 

950,000 399.000 $4,364,000 

$4,3G4,000 

43G,400 :: 
654,600 

1G3,700 

S5,618,700 

General expense, 0.32% .. 

TOTAL _________ _ 

Quantity 

Capacity of conduit : 200 second-feet 
Length of conduit: 6 .02 miles 

I I Unit price Cost 

-------

$168,600 
49,800 

1,100 

2,800 
18,000 

$240,300 
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ESTIMATED COST OF DEEP CANYON POWER HOUSE 

(Based an prices prevailing in April, 1953) 

Elevation of penstack inlet: 4,910 feet, U. S. G. S. datum 
Elevation of power house trailrace : 4,020 feet 

Item 

Capital Costs 

P enstock 
i. 2 to G. 0-foot diameter I 
Access road ______ ... _ . 
Surge tank .. _________ _ 

Power H ouse 
I.5,000-kilowatt, single 

Ac~~~! ~!:~t_·:=========I 
Subtotal. ... _____ _ 

Administration and engi­
neering, 10%----------

Con tingencies, 15% ..... . 
Interes t during construc-

tion .. ..... .. _. 

TOTAL . ________ _ 

Quantity 

2,450 !in.ft. 
2 mi. 

15,000 kw. 
3 mi. 

1 Unit price 

S223. 00 
30,000 

lump sum 

12.5.00 
80,000 

~~---It-e,_" _ 

$546,000 
fJ0,000 
!J0,000 $G9G.000 

l,8i5,000 
240,000 2,11.5,000 

$2,811,000 

281,1 00 
421,800 

10.5,400 

$3,Gl9,300 

I 

I 

Annua l Costs 

Inte rest, 3% __ ___ ___ .. _ 
A m ortization, 0 . 88i% .... 
Replacemen t 

Penstock, I . 00% _____ _ 
P ower house, I . 20% __ 
Surge tank, 1.00% ..... 

Insurance __________ .. __ 
Operation and mainte-

nance . _________ . __ _ 
General expense , 0 . 32 % __ 

TOTAL . ________ _ 

Capacity of penstock: 200 second-feet 
Length of penstock: 2,450 feet 

Quantity Unit price Cost 

$ 108,600 
32,200 

i,000 
22,.500 

900 
3,300 

G6,000 
11,600 

$252,100 

ESTIMATED COST OF DEEP CANYON DIVERSION AND CONDUIT 

(Based on prices prevailing in April, 1953) 

Elevation of crest of weir : 4,020 feet, U. S. G. S. datum 
Height of weir above stream bed : 20 feet 
Drainage area, above the diversion works: 21.4 square miles 
Capacity of weir with 15-faot head: 13,000 second-feet 

- -
I' 

Item Quantity I Unit price Cost Item 

Capital Costs ~11 c.,,w Cns<s- Cnn<inned 

Diversion \Yorks I Admin istration and engi-
E xcavation _. ___ - - - 200 cu.yd. $.5. 00 $ 1,000 neering, I 0 % .. __ ... . 
Concrete ______________ 2,000 cu.yd. 

1 50.00 100,000 I Contingencies, 1.5% ..... . 
Reinforcing steel. ...... 

1 

200,000 lbs. 0.20 40,000 Interes t during construe-
Gates and trashrack . _. 

1 
Iump sum 5, 400 $ 146,400 tion. _ •. ______________ 

Conduit 

I 

TOTAL . ___ ------
Tunnel, unlined, 9 . 0-

foot dia meter. __ .. -- 0 .6 mi. 6,j0,000 390,000 Annua l Costs 
Tunnel, lined, i . ;j.foot 

diameter .....•.•..•. 0.1 1ni. 

! 

1,200,000 120,000 Interest, 3%. -------
Steel pipe, 7-foot di- Amortiza tion , 0.887 % ___ 

a meter ......... _ ... 0.2 1ni. 320,000 64,000 574,000 R eplacem ent, 0.0.5% ..... 
Operation and 1naintc-

Subtotal. ....... __ ·~ :::; , 20,400 nance _ _ _ _ _________ . 
Genera l expense, 0 .32% .. 

TOTAL .......•.. 

Quantity 

Length of weir : 65 feet 
Capacity of conduit: 400 second-feet 
Length of conduit: 0.9 mile 

Unit price 

I 

I 

I 

Cost 

$i2,000 
108,000 

2i,OOO 

$92i,400 

$2i,800 
8,200 

500 

900 
3 000 

$40,400 
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ESTIMATED COST OF LOST CANYON DIVERSION AND TUNNEL 

(Based on prices prevailing in April, 1953) 

Elevation af crest af weir: 3,980 feet, U. S. G. S. datum 
Height af weir above stream bed: 20 feet 
Drainage area above diversion works: 1.9 square miles 
Capacity af weir with 6-foat head: 1,900 second-feet 

Item Qua ntity Unit price 

Capital Costs 

Di,·ersion \Yorks 
Excavation ____ _ 100 cu.yd. $.~.00 
Concrete __ _ 720 cu.yd. 50.00 
Reinforcing steel_ ___ _ i:!,000 lbs. 0.20 
Gates and trashrack_ lu1np s111n 
Access road __ _ 3 n1i. 50,000 

Conduit 
Tunnel, unlined, 9.0-

fout diameter_ ______ _ 1.2 n1i. 650,000 
Tunnel, linPd, 7.5-foot 

diameter __________ _ 0.1 mi. 1,200,000 

Subtotal_ _ 

Cost 

$.500 
36,000 
14,400 
5,400 

150.000 S20fi.300 

780,000 

Item 

Capital Costs- Continued 

Administration and cn­
gint'cri ng, 10% . _ 

Co~tingC'ncies, 15% - ____ _ 
Interest during construc-

tion _ _ ____ ___ __ . 

TOTAL_ __ _ 

Annual Costs 

Interes t, 3%- _ 
120,000 900,000 Amortization, 0.887% _ 

Replacement, 0.05% - __ 
$1 ,106,300 , Operation and mainte-

nance _______ _ 
General expense, 0.32 % __ 

TOTA.L _________ _ 

Quant.ity 

length af weir: 3C feet 
Capacity af conduit: 400 second-feet 
length of conduit: 1.3 miles 

Unit price Cost 

$110,600 
165,900 

41,500 

$1,424,300 
--------1-----

542,700 
12,600 

700 

1,400 
4,600 

$62,000 

ESTIMATED COST OF SECRET CANYON DIVERSION AND TUNNEL 

(Based on prices prevailing in April, 1953) 

Elevation af crest of weir: 3,955 feet, U. S. G. S. datum 
Height af weir above stream bed : 20 feet 
Drainage area above diversion works: 8.7 square miles 
Capacity af weir with 6.6-faat head: 5,300 second-feet 

Item Quantity 

Capital Costs 

Diversion Works 
Excavation _ - - -- 300 cu.yd. 
Concrete __ 1,650 cu.yd. 
Reinforcing steel_ ____ 165,000 lbs. 
Gates and trashrack ___ , 
Access road _____ 2 1ni. 

Conduit 
Tunnel, unlined, 9.4-

foot diameter_ ______ _ 2.5 mi. 
Tunnel, lined, 7.9-foot 

diameter_ __ _ 

Subtotal 

-------1 
---------1 

0. 3 mi. 

Unit price Cost Item 

-----
I 

:1 

Capital Costs- Continued 

Adrninistration and en-
..5.00 SS l,500 

1 

gincering, 10%- _______ 
50.00 82,500 Contingencies, 13'% - ___ 
0.20 33.000 Interest during construe-

lump sum 5,400 tion _____ ____________ _ 

40,000 80,000 $202,400 ' 
TOTAL_ _________ 

Annual Costs 
680,000 1,700,000 

Intere~t. 3% . ___ _ 
1,280,000 384,000 2,084,000 Amortization, 0.887 % 

Replacement, 0.05% ­
$2,286,400 Operation and mainte-

nance _ _ _ _____ _ 

General expense, 0.32%- _ 1 

TOTAL_ ________ _ 

length af weir: 90 feet 
Capacity af conduit: 450 second-feet 
length af conduit: 2.8 miles 

-~====--=====~------
Quantity Unit price Cost 

------ --------------

$228,600 
342,IJOO 

85,700 

$2,943,600 

$88,300 
26,100 

1,500 

2,900 
9,400 

$ 128,200 
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ESTIMATED COST OF EL DORADO CREEK DIVERSION AND TUNNEL 

(Based on prices prevailing in April, 1953) 

Elevation of crest of we ir : 3,890 feet, U. S. G. S. datum 
Height of we ir above stream bed: 30 feet 
Droinoge are a obave diversion works: 4.9 squore miles 
(opacity of weir with 11.2-foot head: 3,900 second-fe et 

Item 

Capital Costs 

Diversion \\' orks 
Excavation .. ____ . 
Concrete . ..... _ ... . 
Reinforcing steel .. 
Gates and trash rack . __ 
Access road_ ... __ 

Conduit 
Tunnel, u nlined, 10.0-

foot diamet er. ...... . 
Tunnel, lined, 8.5-foot 

d iameter·- --······-­
Acccss road- --·····--· 

Quantity 

200 cu.yd. 
1,200 cu.yd. 

120,000 lbs. 

1.5 mi. 

1.6 mi. 

0.2 mi. 
1 mi. 

llnit price 

$5. 00 
50.00 
0.20 

lump sum 
40,000 

750,000 

1,400.000 
40,000 

Cost Item 

·---·~, Capital Costs - Continued 

I Administration a nd en-
$ 1,000 
60.000 
2-1,000 

5,-100 
60,000 

1,200,000 

280,000 

$1.50,-100 

40,000 1,520,000 

.. N0.400 I. 

gineering, 10% . ...... . 
Contingencies, 15% . .... . 
Interest. during construc-

tion ._ ........ . ...... . 

TOTAL . .. ...... . 

Annual Costs 

Interest, 3% ... 
Amortization, 0 .887% . . . _ 
Replacement , 0.05% .. _ .. 
Operation a nd main te-

nance _______________ _ 

General expense, 0.32 % _. 

TOTAL _· · ·····-· 

l ength of weir: 30 feet 
Capacity of diversion conduit: 500 second-feet 
length of condu it: 1.8 miles 

Quantity I ll nit price Cost 

$167,000 
250,500 

62, fiOO 

$2, 150,500 
- ----1-- -------

$6-1.500 
19.100 

1,100 

2,200 
6.900 

$93.800 

ESTIMATED COST OF BULLION CREEK DIVERSION AND CONDUIT 

(Bosed on prices prevailing in April, 1953) 

Elevation of crest of weir: 3,828 feet, U. S. G. S. datum 
Height of weir above streom bed : 20 feet 
Drainage areo behind diversion works: 1.6 square miles 
(opacity of weir with 5-foat head: 1,080 second.feet 

Item 

Capita l Costs 

Diversion ,Yorks 
Excavation .. ··-·· 
Conerete .... . . . . 
R einforcing s teel. .. . . 
Gates and trashrack .. · 1 
A ceess road. . . . . . .. .. 

Cond111t 
Canal, lined 
Flume ..... 
Tunnel, tmlined, 10.0-

foot diameter. . ... .. . 
Tunnel, lined, 8.5-foot 

diameter. ..... .. . .. . 
Access road . . . 

Subtotal. _ ....... . 

Administration and en­
gi neering, 10% ... 

Contingrncies, 15% .. 
Inll'rcst during construc-

tion .... ... ... ..... . 

TOTAL ..... 

Quantity 

200 cu.yd. 
690 en.yd. 

69,000 lbs. 

1 1ni. 

O.D mi. 
O.i mi. 

2.4 mi. 

0.2 mi. 
2 mi. 

I 
Unit price I 

S5 .00 
50.00 
0.20 

lurnp s 111n 

-10,000 

lfi-1.000 
3 16,000 

750,000 

1,-100,000 
30,000 

Co,, II Aoo::·:,.,. 
Interest, 3% ..... . 

$ 1.000 
3-1.500 
13,800 

5,-100 
40,000 

1-17,600 
221,200 

$9-1.700 

Amortization, 0.88i % .... 
Replacement 

Diversion, 0.07 % .. ... . 
Canal, 0.02%. 
Tunnel, 0.02 % . ...... . 
Flume, 1.00% ....... . 

Operation and maint e­
nance 

Flume, cana l, a nd di-
version, I % .... _ ..... . 

I 

Tunnel, 0.05% ... .. .. . 
General expense, 0.32% .. 

1.800,000 

280,000 
(i0 ,000 2,508,800 

$2,603,500 

260.-100 
390.500 

97 .600 
1 

$3,352.000 ii 

TOTAL .. 

length of weir: 30 feet 
Elevation of conduit inlet : 3,818 feet 
Elevation of conduit outlet: 3,660 feet 

Quantity Unit price Cost 

$100.fiOO 
29,700 

100 
100 
500 

2,700 

5,800 
1,300 

10,800 

$151,600 
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ESTIMATED COST OF FORESTHILL CANAL 

(Based on prices prevailing in April, 1953) 

Elevation of inlet: 3 ,660 feet, U. S. G . S. da tum Ca pa ci ty of canal : 75 second-feet 
Length of canal : 7 .6 mil es Slope of canal: 13.5 feet per mil e 

Velocity: 6 feet per second Type: Tra pezoidal section, shotcrete-lined 
- - -------=~~~~--

Item 

Capital Costs 

E xca ,·at ion __ 
Road embankment 
Shotcrete lining ___ _ 
:.\Iain roa d crossing 
:\ I i nor road crossing ____ . 
Right of wa y __ 
Clearing _ _ . _____ _ 
Strea1n cro~~ing __ _ 

SubtotaL _________ I 

en- I Administration a nd 
gineering, 10% __ 

Contingencies , 15%_ 
I nteres t during construc­

tion, no ne 

TOTA L _________ _ 

Quantit y 

32 ,200 cu.yd. 
32,200 cu.yd . 
56,100 sq.yd. 

2 
4 

30 ac. 
30 ac. 

6 

l'nit price 

$0 . 75 
0 . 25 
3 .00 

lu mp sum 
I lump sum 

I 
100 . 00 
200.00 

lump sum 

Cost 

$24 ,200 
8,000 

Ite m 

Annual Costs 

Int erest, 3 % __ 
Amortiza tio n , 0.887 % 

168,000 
2,-100 
2,800 
3,000 
6.000 
4 ,200 

, Operatio n a nd mainte- I 
nance, 1% _________ _ 

Genera l expense, 0.32 % __ 

TOTAL ____ _ 
$2 18.flOO 

$218,600 

11 
21,!JOO .

1 

32.800 Ii 

$273,300 ii 

Quan tity I U nit price Cost 

$8,200 
2,400 

2 ,700 
900 

$ 14, 200 

ESTIMATED COST OF SUGAR PINE CANAL 

Elevation of inlet : 3 ,660 feet , U. S. G. S. datum 
Elevation of outlet: 3,657 feet 
Length of canal: 0.7 mile 

Item 

Capital Costs 

Canal , lined __ 

Subtotal 

Admin is t ration a nd engi­
neering , IO% __ 

Con ti ngencies , 15% _____ _ 
Interest during cons truc-

tion ________________ _ 

T OTAL_ ________ _ 

Qua n tity 

0. 7 mi . $164,000 

(Based on prices prevailing in April, 1953) 

C os t I tem 

Annual Costs 

$ 114 ,800 $ 114,800 II I nterest, 3%-----------­
- -~ Amortiza tion , 0.887%---­

$ 114,800 I R eplacemen t , 0.02%-----

1 

Operation a nd m ainte­
nance, 1%------------

11 ,500

1 

General expense, 0 . 3 2% --
17,200 I 

4,300 11 

TOTAL_ _ 

$ 147 ,800 I 

Type of canal : Trapezoidal section, shatcrete-lined 
Slope of canal : 4.3 feet per mile 
Capacity of canal: 500 second-feel 

Quantity Unit price 

-------------
Cost 

$-1 ,400 
1,300 
none 

1,500 
500 

$7,700 

ESTIMATED COST OF PAGGE RESERVOIR TUNNEL 

Elevation of tun nel inlet : 3,657 feet, U. S. G. S. datum 
Elevation of tunnel outlet: 3,640 fe et 

Item 

Capital Costs I 
I 

Tunnel , unlined, 10 . 0-
foot diamete r_ _________ I 

Tunnel, l ined, 8. ,j-foot 
dia me ter_ ____ ________ ' 

Access road s ___________ _ 

Subtotal_ ________ _ 

Administ ra tion a nd engi- 1 
neering, IO% _________ , 

Contingencies, 15% _____ _ 
Interest during construc-

tion __________________ I 

TOTAL _________ _ 

Quant ity 

0 . 7 mi. 

0 . 1 mi. 
1. 0 mi. 

I U nit price 

$750,000 

1,400,000 
30,000 

(Based on prices prevailing in April, 1953) 

Cost Item 

Capacity of tunne l: 500 se cond-feet 
Length of tunnel: 0.8 mile 

Qua n tity I Unit price C os t 

-1 ----- - -~-----1---- --------

$52.5,000 

140,000 
30 ,000 Sfi(J.j,000 I 

$695,000 

69 ,500 
104,300 

26, 100 

$8(J4 ,900 

Annua l Costs 

Interes t, 3 % __ _ 
Amortiza tion , 0 .887% __ _ 
R eplacem ent, 0 . 0 2% - __ _ 
Opera tion a nd m a in te-

na nce, 0.05% __ _______ , 
General expense, 0 . 32% _ - I 

I 
TOTAL ________ _ 

$26,800 
7,900 

200 

400 
2,900 

$38,200 



PCWA-025

252 PLACIW COlTN'l'Y INYESTICL\ TION 

ESTIMATED COST OF PAGGE DAM AND RESERVOIR 

(Bosed on prices prevoiling in April, 1953) 

Elevo t ion o f crest of dom : 3 ,650 feet , U. S. G. S. dotum 
Elevotion o f cre st of spillwoy: 3,640 fe et 

Copocity of reservoir lo sp illwoy crest: 69,000 ocre-feet 
(opacity of spillwoy with 4-foot freeboord: 4,400 second-feet 

Height of dom to spillwoy crest, obove stre om b e d : 280 f eet 

Item 

Capital Costs 

Dam 
Divers ion and care of 

st ream ____________ _ 

Stripping and prepara-
tion of foundation __ _ 

E mbankment 
Impervious ________ _ 
Pervious ___________ _ 
Auxiliary dam ___ ___ _ 

Grouting ___ _ _ 

Spillway 
Excavation ___ _______ _ 
Concrete ____ _ 

Quantity 

100,200 cu.yd. 

976,000 cu.yd. 
1,815,000 cu.yd . 

41,400 cu.yd. 

Unit price 

lump sum 

$2.00 

0. 75 
2.40 
1.00 

lump sum 

Cost 

$5.000 

200,400 

732,000 
4,356,000 

41,400 
30,400 $5,365,200 

I 

I 

Item Quantity 

Capital Costs- Contin ued 

Reservoir 
Land _________________ Federally owned 
Publ ic utiliti es __ _ 
Clearing ________ 630 ac. 

SubtotaL ________ _ 

Administration and engi­
n eering, 10%---------­

Contingencies, 15%---- -­
Interest during construc-

tion ________ ________ _ 

Unit price 

lump sum 
$200 . 00 

I 

Cost 

$80,000 
126,000 $206,000 

$5,920,200 

592,000 
888,000 

222,000 

$7.6:22,200 
R einforcing steel_ _____ _ 

53,800 cu.yd. 
110 cu.yd. 

11,000 lbs. 

1.50 
40.00 
0.20 

80,700 
4,400 
2,200 87 ,300 

TOTAL __ _______ _ I • 
------ ----1---------------

Outlet Works 
Excavation ---------­
Concrete 

Pipe encasement_ ___ _ 
Structura l_ ________ _ 

Steel pipe ____________ _ 
Valves and trashrack __ _ 

3,800 cu.yd. 

l,G40 cu.yd. 
450 cu.yd. 

410,000 lbs. 

5. 00 

30.00 
100.00 

0. 25 

lump sum l 

19,000 

49,200 
45,000 

102,500 
46,000 

Annual Costs 

Interes t , 3%--- - ___ ___ _ 
Amortization, 0. 887 % __ -1 
Replacement, 0.07 % ---- -

q Operation and mainte- I 
nance __ _______ __ ____ _ 

2fil,700 I General expense, 0.32%--

TOTAL - ----- -- --I 

ESTIMATED COST OF SUGAR PINE DAM AND RESERVOIR 

(Bosed on pr ices prevoiling in April, 1953) 

$228,700 
G7,WO 

5,300 

9,400 
24,400 

$'335,400 

Elevotion of crest of dom : 3 ,650 feet, U. S. G. S. dotum 
Elevotion of spillwa y crest : 3,641 feet 

Copocity of reservoir to sp ill wo y crest: l 0,000 ocre-feet 
Copocity of spillwoy with 4-foot freeboord: 4,600 second -fee t 

Height of dom to spillwoy crest, obove streom bed: 131 feet 

Item 

Capital Costs 

Dam 
D iversion a nd care of 

stream _____ _____ _ _ 
Stripping and prepara-

tion of founda tion __ _ 
Embankment 

Impervious __ __ ____ _ 
P ervious ___ _____ __ _ _ 

Riprap ___ ----------

Spillway 
Excavat ion __________ _ 

Out let Works 
Excavation __________ _ 
Concrete 

Pipe encasement_ ___ _ 
Structural_ ____ ____ _ 

St eel pipe ___ _________ _ 
Reinforcing steel_ _____ _ 
Valves a nd trashrack __ _ 

Quantity 

103,900 cu.yd. I 

507 ,200 cu.yd. I 
126,800 cu.yd. 

22,200 cu.yd. 

70,000 cu.yd. 

2, 200 cu.y,l. 

1,060 cu.yd. 
110 cu.yd. 

229, 200 lbs. 
127,800 lbs. 

Unit price '---~~-11---~-_ 
I 

Capital Costs- Con tinued 

Rese1voir 

lump sum $5,000 

$1. 50 155,900 

0 . 75 380,400 
2. 00 254,000 
2.50 55,500 

0 .50 35,000 

5. 00 11,000 

30.00 31,800 
100.00 11,000 

0. 25 57,300 
0.15 19,200 

lump sum 38.400 

$8.50 ,800 

3,5,000 

168,700 

Land __________ _ 
Highway relocation _ _ 
Forbes campground _ 
Clearing ____ ___ _ 

Subtotal_ __ 

Administration and engi-
neering, 10%-- ______ _ 

Contingencies, 15% - - ---­
lnterest during construc-

tion ____ ___ ____ - - -

TOTAL _ 

Annual Costs 

Interest, 3%- _ 
A mortization, 0.887 % __ _ 
R eplacemen t, 0.07%-----
0peration and m ainte-

na nce _______________ _ 
General expense, 0. 32% __ 

TOTAL __ _ 

Quantity Unit price 

Federally owned I 

2-mile dirt road . 10,000 

I 
lump sum 

220 ac. 200 .00 

Cost 

$20,000 
5,000 

44,000 69.000 

$ 1,123.500 

112,400 
168,500 

42,100 

$ 1,446,500 

$43,400 
12,800 

1,000 

2,000 
4,600 

$63,800 
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... \PPE~DIX ~ 

ESTIMATED COST OF IOWA HILL CANAL 

(Based an prices prevailing in April, 1953 ) 

Elevation of crest of weir: 3,446 feet, U. S. G . S. datum 
Height of weir crest above stream bed: 5 feet 
Slape: 5 feet per mile 
Velocity: 2.6 feet per second 

Item 

Capital Costs 

Diversion structure 
Stripping _ _ _ 
Reinforced concrete 
Reinforcing steel_ __ 
Steel frame for flash-

boards ___________ _ 
Timber flash boards __ _ 

Conduit 
Excavation _______ _ _ 
Trimming ____ ________ _ 
Concrete 

Shotcrete __ ___ _ 
Inlet structure ___ _ 

R einforcing stc>el _ _ _ 
1-1:adga te, 4' x .5 ' _____ -j 
Right of way ______ ___ _ 
Clearing of right of way _, 

Subtotal_ ________ _ I 

Q_ ua_n_t_it_Y __ I Umt price I 

50 c>u.yd. Sl.00 
28 cu.yd. 50.00 

2,800 lbs. 0.15 

3,460 lbs. 0.30 
300 bd.ft. 0.40 

17,730 cu.yd. 0.75 
42,5fi0 sq.yd. 0.30 

42,5GO sq.yd. 3.50 
4 c>u.yd. ,50.00 

400 lbs. 0.15 
lump sum 

20 ac. 100.00 
20 ac. 200.00 

Cost 

$50 
1,400 

420 

Item 

Capital Costs- Continued 

Administration and engi-
neering, 10% _______ _ 

Contingencies, 15% ____ _ _ 
Interest during construc­

tion , none 
1,010 

120 $3,000 TOTAL_ ________ _ 

13,300 
12,770 

148,970 
'.WO 

GO 
500 

2,000 
4.ooo 181 ,800 I 

~ 

Annual Costs 

Interest, 3 % _ 
Amortization, 0. 887 % __ _ 
Replacement, 0.02%----­
Gcneral expense, 0. 32% __ 
Operation a nd maintc>-

nance, 1 % ___________ _ 

TOTAL_ ________ _ 

Capacity of canal: 15 second-feet 
Length of canal: 6.8 miles 
Type: Trapezoidal section, shatcrete-lined 
Acreage served: 1,760 acres 

Quantity I Unit price __ _ Cost 

$ 18,500 
27 ,700 

$231,000 

$1l,900 
2,100 

100 
i'OO 

2,300 

$ 1:2, 100 

ESTIMATED COST OF IOWA HILL PUMPING PLANT AND PIPE LINE 

Intake elevation : 3,515 feet , U. S. G. S. datum 
Pumping pla,,t capacities: 

l st stage: 16 second-feet 
2nd st,:,ge: 10 second-feet 
3rd stage: 3 second-feet 

.. ----~---1- Q""a,i<,,_Jl)..;tp_"'"_ 
Capital Costs I 

Pump, mot or, and C'!C'c­
trical equipment_ _ 

Pump, motor, and elc>c-
trical equipment_ _____ _ 

Pump, motor, and elec­
trical equipmc>nL _ 

Stc>el pipe 
14-inch _____ _ 
12-inch . ____ _ 
6-inch ______ ____ _ 

Excavation for pipe trench _ 
Bac>kfill for pipe trench _ _ 
Pump and motor houses __ 

Subtotal. __ _ 

ea . :58,150 

ea. 7,710 

ea. 3,200 

570 lbs. 0.25 
\J, i't\O lbs. 0.2,5 
i' ,000 lbs. 0.25 

"70 c>u.yd. 0. 75 
.580 cu.yd. 0.50 

3 ea. 1,480 

(Based an prices preva iling in April , 1953) 

Cost 

$8,150 

7 ,710 

3,200 

140 
2,430 
1,740 

500 
290 

4,440 $28,600 

S28.r.OO 11 

Item 

Capital Costs- Continued 

Administration and engi-
neering, 10%-- _______ _ 

Contingencies, 15% _____ _ 
Interest during construc-

tion __ _ 

TOTAL 

Annual Costs 

Interest , 3%- _ 
Amortization, 0. 887 % 
Replacement, 1.20%_ 
Insurance, 0.1 2%­
Gencral expense, 0. 32% 
Electric cnngy (\J mills,' 

K \VH ) _ __ ____ _____ _ 

TOTAL ___ _ 

Grass seasonal dive rsion : 5,000 acre-feet 
Acreage served: 2,000 acres 

Quantity Unit price Cost 

$2,900 
4,300 

200 

$3u,OOO 

$1, 100 
300 
400 
100 
100 

17,t;OO 

$19,tiOO 
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25-! PL~\ CETI COUN'I'Y l NYES'l'lGNl' ION 

ESTIMATED CO ST OF PAGGE-PICKERING BAR CO NDUIT 

(Based an prices prevaili ng in April, 1953) 

Elevation of co nduit inlet: 3,400 feet, U. S. G. S. datum 
Elevation of condu it outlet : 3 ,390 feet 

Item 

Capital Costs 

Conduit, steel pipe, 72-
in('h diametN ________ _ 

Valves ____ ----- -. - --- -- -

Subtotal. __ - _ -- __ _ 

Qua nti ty 

!,!00 Jin.ft. 

Unit pric(' I 

$72. 00 
lump sum 

Cost 

$31U,800 
2!, fiOO $3!1,!00 

$3!1,100 

Item 

Annual Costs 

Interest, 3% ....... .. . 
Amortization, 0 . 887% . 
Replac('ment, 1 % _____ _ 
Operation a nd mainte-

nanc(', $0.01 25 per 
square foot _ _ _ _ _ _ _ _ _ _ 

Administration a nd engi­
n('ering, 10%- -- - - - - - - -

Conti ng('ncies , 15%-- ---­
Interest during construc-

tion. ________________ _ 

I 

3!, 100 
51,200 

12,800 

CT,,,,m~::::'· 0 3'% .

1 

TOTAL.-· .. ---- - $!39,500 I 

Quantity 

Capacity of conduit: 300 secand-fet,t 
Le ngth of condu it : 0 .83 mile 

Unit price Cost 

$13,200 
3,900 
!,!00 

1,000 
1,400 

$23,900 

ESTIMATED COST OF SUGAR PINE-PICKERING BAR CONDUIT 

(Based on prices prevailing in April, 1953) 

Elevation of conduit inlet : 3,515 feet, U. S. G. S. datum 
Elevation of conduit outlet: 3,390 feet 

Item 

Capital Costs 

Conduit, sfrel pipe, 72-
inch diamete r ________ _ 

Valves_---------------- -

Subtotal. ____ -- __ _ 

Administration and engi­
neering, 10%------ ---­

Continl(('ncies, 15%-----­
Interest during construc-

tion _________________ _ 

TOTAL ____ -----_ 

Quantity 

1,800 Jin.ft. 

Unit price 

$72. 00 
lump sum 

Cost Item 

Annual Costs 

Interest, 3%------------
$ 129,600 Amortization , 0 .887%----

2!,600 $ 154.200 R eplacement, ! %--------
----~ I Operation and mainte-

$154,200 nance , $0.01 25 per 
square foot ___________ _ 

General expense, 0 . 32%. _ 
1.5,!00 
23,200 TOTAL _____ -- ---

1 

5,800 I 

I 
$ 198,600 I 

I 

ESTIMATED COST OF PICKERING BAR TUNNEL 

Elevation of tunnel inlet: 3,390 feet, U. S. G . S. datum 
Elevation of tunnel outlet: 3,366 feet 

(Based on prices prevailing in April , 1953) 

Item 
- __ Q_,:_1t-it-.y-- _u_n_it_ p_ri_c_e -·---c_o_s_t ___ 11 

Item 

Capital Costs Annual Costs 

Tunnel, lined, 7-foot di-
a meter ____ - - - - - - - 1.7 mi . 

Subtotal. __ 

Administration and engi-
neerinl( , 10%- ____ _ 

Contingencies , 15% ____ _ 
Interest during construc-

tion_._. ____________ _ 

TOTAL _________ _ 

Interest , 3%--- --- ------
$920,000 $ 1,56!,000 $1,56!,000 Amortization, 0 .887% __ _ 

Replacement , O.O:l%----­
$1,56!,000 OpNation a nd mainte-

na nce, 0.05% . _______ _ 
General ex pens(' , 0 . 32%. _ 

151,,!00 
23!,600 TOTAL _________ _ 

58,700 

$2,013.700 I 

Quantity 

Quantity 

Capacity of condu it: 300 se, ond-feet 
Length of conduit: 0.34 mile 

Unit price Cost 

$6,000 
1,800 
2,000 

500 
600 

$ 10,900 

Capacity of tunnel : 300 second-feel 
Length of tunnel: 1.7 miles 

Unit price Cost 

$60,400 
17,900 

400 

1,000 
6,400 

$86,100 
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ESTIMATED COST OF PICKERI NG BAR POWER HOUSE 

(Based an prices prevailing in April, 1953) 

Elevation of penstack inlet: 3,366 feet, U. S. G. S. datum 
Elevation of power house tailrace: 1,486 feet 

Item 

Capital Costs 

Power plant I 
44,000 kilowatts, single 

unit planL _________ _ 
Access road __________ _ 

Clearing _ - - - - - - - - - - - - -1 
P enstock I 

6.5 fee t to 5 feet vary-
ing diameter _______ _ 

Surge tank ___________ _ 
Access road __ _ _ ______ 1 

Subtotal_ _________ 

1 Administration a nd en-
gineering, 10% - ___ ___ _ 

Contingencies, 15% -----­
Interest during construc-

tion __________________ I 

TOTAL _________ _ 

Quantity 

44,000 kw. 
4.2 mi. 

5 ac. 

4,800 Jin.ft. 

2 mi. 

Unit price Cost 

$96. 00 $4,224, 000 
100,000 420,000 
200. 00 1,000 $4,645,000 

230.00 1,105,000 
lump sum 150,000 

50,000 100,000 1,355,000 

$6,000,000 

$600,000 
900,000 

225,000 

$7,725,000 

Item 

Annual Casts 

Int erest, 3% -- ---- ____ _ 
Amortization , 0.887% ___ _ 
Heplacem ent 

Penstock, 1.00%------­
Power house, 1.20% ----
::,iurge t a nk , 1.00% _ __ _ 

Insurance, 0.1 2% 
Operation and mainte-

nance _____ _________ _ _ 
General expense, 0.32 % __ 

TOTAL ____ ____ _ _ 

Capacity of penstcck: 300 second-feet 
Length of penstack: 0.9 1 mile 

Quantity lT nit price I C'ost 

$231,800 
68,500 

11,100 
63,400 

1,500 
5,100 

111,100 
24,700 

$5 17,200 

ESTIMATED COST OF FORBES DAM AND RESERVOIR 

(Based on prices prevailing in April, 1953) 

Elevation of crest of dam: 4,010 feet, U. S. G. S. datum 
Elevation of crest of spillway: 4,000 feet 
Height of dam ta spillway crest, above stream bed : 135 feet 

Item 

Capital Casts 

Dam 
D iversion and care of 

stream ____________ _ 

Stripping and prepara­
tion of foundation 

Common ____ -------
Embankment 

Impervious fill __ ____ _ 
Penious fill ____ __ __ _ 

Drilling grout holes ___ _ 
P ressure grouting _____ _ 

Spillway 
Excavation 

Common _______ ___ _ 

Concrete 
W eir_ __________ __ _ 
Lining _________ ----_ 

Reinforcing steel_ _____ _ 

Outlet Works 
Excavation 

Common ________ _ 

Rock, trench a nd 
structures ________ _ 

Concrete I 
Backfill ____ ___ -----_ 
~truct~ral __________ 1 

Remforcmg steel_ _____ -
Steel pipe ____________ _ 

Quantity 

76,000 cu.yd. 

2 10,000 cu.yd. 
446,000 cu.yd. 

10,800 !in.ft. 
5,400 cu.ft. 

7,490 cu.yd. 

70 cu.yd. 
90 cu.yd, 

7,000 lb. 

213 cu.yd. 

213 cu.yd. 

100 cu.yd. 
19 cu.yd. 

15,000 lb. 
27,300 lb. 

Unit price Cost 

lump sum $1,000 

$1.00 76,000 

0.65 136,000 
0.75 335,000 
4.00 43,200 
4.00 21,600 $fll2,800 

2.00 15 ,000 

50.00 3,500 
40.00 3,600 
0.20 1,400 23,500 

2. 00 400 

6.00 1,300 

35. 00 3,500 
100.00 1,900 

0.20 3,000 
0.30 8,200 

Capacity of reservoir ta crest of spillway: 5,300 acre-feet 
Capacity of spillway with 4-foat freebaard: 2,200 second-feet 

Item 

Capital Costs- Continued 

Outlet Works-Continued 
Trashrack s tecL _______ 
Butterfly valve, 12-

inch diame'ter _______ 
Hollow jet valve, 12-

inch diameter ___ ____ 

Reservoir 
Clearing ______________ 

Subtotal 

Administration and en-
gineering, 10%---- -- --

Contingencies, 15% 
Interes t during construe-

tion ___________________ 

TOTAL ___________ 

Annual Costs 

Interest, 3%- _ 
R epayment , 0.887 % 
R eplacement , 0.07% _____ 
Operation and m ainte-

nance _______ . 
General expense, 0.32% __ 

TOTAL ____ 

Quantity Unit price 

1,500 lb. $0.50 

2 ea. 1,200 

ea. 1,000 

100 acres 150.00 

Cost 

$800 

2,400 

1,000 

15,000 

$22,500 

15,000 

$673,800 

67,400 
101,100 

12,600 

$854,900 

$25,700 
7,600 

600 

1,100 
2,700 

$37,700 
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256 PL.ACETI COU?\'l'Y I~YES'1' [(1.AT !Or-.' 

ESTIMATED COST OF ENLARGED MORNING STAR DAM AND BIG RESERVOIR 

(Based an price s prevailing in April, 1953) 

El evation of crest of darn: 4,118 feet, U.S. G. S. d atum 
Elevation of crest of spillway: 4,108 feet 

Capacity of rese rvoir ta crest of spillway: 6 ,500 a cre-fee t 
Capacity of spillway with 4-foot freeboard: 1,800 second-feet 

Height of darn to spillway crest, above streorn bed: 82 feet 

Item 

Capital Costs 

Dam 
Di,·ersion a nd care o f 

St:;;~f :,~ -; ~d-~;;,;;;;: I 
tion of foundation 
Conunon _____ _ _ 

Embankment 
Impervious fill 

Facing, dumped rock __ _ 
Drilling grout holes ___ _ 
Pressure grouti ng ____ .

1 

Spillway 
Excavation 

Common _____ _____ _ 
Concrete 

\Veir and control sec­
tion __ - ------- --

R einforcing steel_ __ _ 

Out let Works 
Excavation 

Common __________ _ 
Rock ___ _________ _ 

Concrete 
Backfill ____________ _ 
Structural _____ _ 

R ei nforcing steel_ 
Steel pipe _____ _ 
Opera ting mechanism __ 
Control lines ___ _ 
Trashrack s teel_ _____ _ 

Quantity Vnit price Cost 

lump ~um $5,000 

131,000 cu.yd. I $1. 00 131,000 

831.-100 cu.yd . I 0.60 498,800 
34,500 cu.yd. 2.00 69,000 

9,fiOO J;n.ft . 4.00 38,400 
4,800 cu.ft. 4.00 19,200 $7fil , 100 

6,700 cu.yd. 2.00 13,400 

191 cu.yd. 40.00 7.fiOO 
19,100 lb . 0.20 3,800 24,800 

284 cu.yd. 1.00 300 
284 cu.yd. 6.00 1,700 

14fi cu.yd. 35. 00 5, 100 

24 , ... ,-<l. I 100.00 2,400 
19,950 lb. 0. 20 4,000 
26,000 lb. 0.30 7,800 

lump su m 700 
250 lb. 3. 00 800 

1,500 lh. 0 .50 800 

Item 

Capital Costs- Continued 

Outlet Works- Contin ued 
Butterfly valves, 12-

inch diameter _. __ 
Hollow jet valve, 12-

inch diameter _ .. 

I Reservoir 
Clearing 

I 
I Subtotal_ _ 

Adminis tration a nd en-
gineering, 10% - -

ln~7i~~t- _d_t'.r!~~ _ ~onstruc-
1 

1 

Cont mgenc1es, 15% 

TOTAL . 

Annual Costs 

Interest, 3% - ­
Repaymcnt , 0.887 % - _ 
R eplacement , 0 .07 % . 
Operation and mainte-

nance _ _ _ __ ___ __ ___ _ 
General expense, 0.32 % __ 

TOT:\L ___ ____ __ _ 

Quantity 

2 ea. 

ea . 

110 ac. 

Unit price 

$ 1,200 

1,000 

250 .00 

Cost 

$2,400 

1,000 $27 ,000 

27,500 27,500 

$840,700 

84,000 
126,000 

15,800 

$ 1,066,500 

$32,000 
9,500 

800 

1.300 
3,400 

$47,000 
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APPE~DJX X 2."i7 

ESTIMATED COST OF SUGAR PINE DAM AND RESERVOIR 

(Bosed on prices prevoiling in April, 1953) 

Elevotion of crest of dom: 3,680 feet, U. S. G. S. dotum 
Elevotion of crest of spillwoy: 3,670 feet 

Copocity of reservoir to crest of spillwoy: 17,000 ocre·feet 
Copocity of spillwoy with 4·foot freeboord: 4,600 second.feet 

Height of dom to ~pillwoy crest, obove streom bed: 160 -feet 

Item Quantity I llmt price I Cost 
I_ -----

Capital Costs 

Dam 
Diversion and care of 

stre~m ..•..... .... ·I lump sum $ 10,000 
Stripping and prepara· 

Cot:::;;.i!!~~~~~~i·o·n· ·I 84,000 cu .yd. 1.50 126,000 
Embankment 

Impervious fill ....... ! 1,100,000 cu.yd. 0.75 825,000 
Pervious fill, rockfill. 208,000 cu.yd. 1.40 291,000 

Riprap ........... 26,600 cu.yd. 3.00 79,800 SI ,331,800 

Auxiliary Dam 
Stripping - - - - - - -- - - - - 5,000 cu.yd. 2.00 10,000 
Earl hfill. ............. 53,000 cu.yd. 1.00 53,000 ti3,000 

Spillway 
Excavation 

Common ............ 18,200 cu.yd. 2.00 36,400 
Concrete 

Cutoff wall ....•..... 228 cu.yd. 3.5.00 8,000 
Reinforcing steel. ...... 22,800 lb. 0.20 4,500 48,900 

Outlet Works 
Excavation 

Common ..••... ..... 140 cu.yd. 1.50 2GO 
Trench ........ ..... 900 cu.yd. 10.00 9,000 

Concrete 
Backfill. •... •.•.•••• 600 cu.yd. 30.00 18,000 
Structural, inlet and 

OU t let. ........... 50 cu.yd. 90.00 4.500 
Reinforcing steel. ...... 69,000 lb . 0.15 10,350 
Steel pipe ............. 85,900 lb. 0.25 21,475 
Trashrack steel. ....... l 11,800 lb. 0.25 2,950 
Butterfly valve, 30-inch 

diameter ........... -1 2 ea. 3,500 7,000 

9-81627 

Item 

Capital Costs- Continued 

Outlet Works-Continued 
Hydraulic control lines . 
Control house ..... . 
24" x 24" slide gate._ 
36" x 30" slide gate __ _ 
Needle valve, 3G-inch 

diameter •. ______ __ .• 

Reservoir 
Land, private ________ _ 

federal. 
Highway reloca tion __ _ 
Forbes Campground _ .

1 

Clearing . ... ___ ___ ... 

Subtotal 

Administration and engi­
neering, 10% 

Contingencies, 15% ..... . 
Interest <luring construe· 

tion. __ _____________ _ 

TOTAL ___ _'_ ....• 

Annual Costs 

Interest, 3%-. 
Repayment, 0.887% ..... 
Replacement, 0. 07% .. _ .• 
Operation and mainte· 

nance ______________ _ 

General expense, 0. 32% .. 

TOTAL ......•••. 
I 

Quantity 

375 ft. . 

ea. 
2 ea. 

ea. 

100 ac. 
300 ac. 

2 mile dirt road 

325 ac. 

Unit price 

$3.00 
luinp su n1 

(j00.00 
1,000 

8,000 

$50.00 
none 

10,000 
lump sum 

200.00 

Cost 

$1,125 
fiOO 
fiOO 

2,000 

8,000 

$.5,000 
none 

20,000 
.5,000 

6.5,000 

$85,8GO 

9.'i,000 

S1,fi24,ti00 

lfi2,500 
243,750 

30,500 

$2,0Gl,400 

$61,800 
18,300 

1,500 

3,400 
6,600 

$91,600 

• 
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258 

ESTIMATED COST OF DIVERSION AND SUPPLY CANALS, FORESTHILL DIVI DE PROJECT 

Item 

Capital Costs 

SPcret Canyon Canal 
C'anaL __ - - - - - - - - - -
DiYersion ___ __________ 

Black Canyon Canal 
CanaL ______ _ - __ - ____ 

DiYersion ____ 

E l Dorado Creek Canal 
CanaL _____ _ 

D iversion __ ___________ 

Bullion Creek Canal 
CanaL __ ___ ___ - - - - - - -

l'o:~:7:::~:;; ~:,~,---1 
CanaL _______ ___ ___ __ 

R oad crossings _ 
Stream crossings _ 

Big R eservoir Cana l 
Canal_ _____ __ __ _____ 

Siphon _______________ 
R oad crossings ________ 
St ream crossings _______ 

Quan t ity l ' nit price 

2,700 !in.f t . $6 .00 
1 ea. lump sum 

7,100 !in.ft. 6. 00 
22,100 !in.ft. I 2. -15 
58 ,300 !in.ft. 2. 00 

1 ea. lump sum 

22,-100 Jin.ft. 2.50 
22,-100 Jin.ft. 2. 00 

1 ea. lump sum 

-1 2,200 Jin.ft. 2.25 
3 1,700 Jin.ft. 2 .00 

1 ea. lump sum 

-1,700 Jin.f t. -1. 10 
-1,700 Jin.ft. -1 . 00 

38,000 Jin.ft. 3 .90 
-I ea. 150.00 
9 ea. 1,000 

2,500 Jin.ft. -1. 00 
22,000 Jin.ft. 3 .90 

2,900 Jin.ft. 20.00 
5 ea. 150.00 
1 ea. 1,000 

(Based an pr ices prevailing in April, 1953) 

Cost 

$lo,200 
11,600 

H ,400 
5-1 ,900 

ll fi ,600 
!J ,000 

51i,OOO 
-1-1,800 
11,600 

118,200 
63,-100 

5,800 

19,300 
18,800 

148, 200 
fjQO 

9 ,000 

10,000 
85,800 
58 ,000 

800 
1,000 

-
I 

Item 

I Capital Cos ts- Continu ed 

Sugar Pine Reser\'oir 
Cana l 

Cana l_ ______________ _ .,,_,oo I 
Siphon ___ _ _ 
R oad crossings ___ _ 
Stream crossings 

Sub total_ _______ --1 
Adminis t ration a nd engi-

neeri ng , 10%- ___ _ 

,,s,,oo I 

11 2,-100 Contingencies, 15% _____ _ 
Interest d uring const ruc-

tion ____ _ _ ___ ____ __ _ 

TOTAL _---------
187,-100 

Annual Costs 

Interest, 3% _______ _ 
Amortiza tion , 0 .887%----
R eplacement, 0 . 50% ___ _ 

195,900 Operation a nd mai n te­
na nce, 1%- - __ 

' General expense, 0 32% __ 

TOTAL __ 

155,600 

Quan ti ty 

25,100 !in.ft. 
20,100 !in.ft. 
-10,100 Jin.ft. 

-1 ,500 Jin.ft. 
8 ea. 
8 ea. 

ESTIMATED COST OF FORESTHILL DIVIDE DISTRIBUTION SYSTEM 

(Based an prices prevailing in April, 1953) 

Distr ibut ion system: Unl ine d cana ls and ditches 

Item Quant ity 

Capital Costs 

Distribution sys tem _____ _ 15,-100 ac. 

Subt otal_ __ _ ____ _ 

Administrat ion a nd engi-
nee ring, 10% __ _ 

Con ti ngencies, 15%-- __ _ 
I n terest d uring cons truc-

tion ____ ___ __________ -

TOTA L _________ _ 

'I 

1

_u_n_it_ p_ri-ce_, _____ c_·_o_st---~ ---- I tem 

$20 .00 

f Annual Costs 

$308,000 $308,000 Interest , 3% ___ _ _ 
Amortiza tion , 0.887%--­

$308,000 Operation an cl main te­
nance 

30,800 
-16,200 

9,200 

$394,200 

Ditch tender se rvice , 
$0 . 55 per acre-foot _ 

l\I aintenance charge , 
$0. -10 per acre ______ _ 

D is trict owrhead, $0 . 50 
per a cre __ _________ _ 

TOTA L _________ _ 

Quanti ty 

' Unit price 

$-1. 10 
-1. 00 
3.90 

20 .00 
1.50 .00 

1,000 

Cos t 

$ 102,900 
80 ,-100 

15fi, -IOO 
90,000 

1,200 
8 ,000 $-138,900 

$ 1,3 -16,900 

13-1,700 
202,000 

20,200 

$1,703,800 

$51,100 
15,000 
8,500 

17,000 
5,500 

$97,100 

Acreag e se rved : 15,400 a cres 

I . . I Uml pnee Cost 

Sll,800 
3,500 

13,600 

6,200 

7,700 

S-12,800 
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~\PPE.NDTX N 

ESTIMATED COST OF CAMP FAR WEST DAM AND RESERVOIR 

(Bosed on prices prevoiling in April, 1952) 

Elevotion of crest of dom: 311 feet, U. S. G. S. dotum 
Elevotion of crest of spillwoy: 300 feet 

Copocity of reservoir to crest of spillwoy: 104,000 ocre-feet 
Copocity of spillwoy with 4-foot freeboord: 60,000 second-feet 

Height of dom to spillwoy crest, obove streom bed: 155 feet 

Item 

Capital Costs 

Dam 
Di,·ersion and care of 

strea1n _ _ _ _ _ _ _ _ _ __ _ 1 
Stripping and prepara-

tion of foundation __ _ 
Excavation for cm- 1 

baukment 
From borrow pits ___ _ 
Stream bed gran,L _ -I 
Rock nprap ________ _ , 

Embankment ,
1 Common compacted _ 

Pervious . I 
From excavat10n __ 

1 

From sah ·age _____ _ 
Sand and gra,·el 

filter __________ _ 
Rock riprap _______ ' 

Driiling grout holes ___ _ 
Pressure grouting ______ , 

Spillway 
Excavation ______ ____ _ 
Concrete _________ ____ _ 
Reinforcing s teel_ _____ _ 

Outlet Works 
Tunnel, 8-foot, diame-

ter ________________ _ 
Portal, excavation ____ _ 
Concrete (intake, gate 

chamber, saddles , 
plug, and walkway) __ 

Reinforcing steel_ ___ __ _ 
Steel pipe, 66-inch 

diameter _______ _ 

Quantity Unit price I 

I lump sum 

149,000 cu.yd. SI . 00 

i43,600 cu.yd. 
1,243,100 cu.yd. 

G3,100 cu.yd. 

649,300 cu.yd. 

1,055,600 cu.yd. 
112,000 cu.yd. 

187,500 cu.yd. 
63,100 cu.yd. 

4,140 lin.ft. 
2,iGO cu.ft. 

200,000 cu.yd. 
i,5i0 cu.yd. 

559,400 lb. 

930 Jin.ft. 
8,500 cu.yd. 

280 cu.yd. 
28,000 lb. 

210,000 lbs. 

0.65 
0.40 
2.00 

0.25 

0.20 
0.30 

0.50 
0.50 
3.00 
4.00 

1.00 
35.00 

0.15 

200.00 
2.00 

60.00 
0.15 

0.25 

Cost 

S50.000 

149.000 

483,300 
497,200 
126,200 

162,300 

Item 

- 11 Capital Costs- Continued 

Outlet Works- Continued I 
High-pressure 5' x 5' 

I • ~li.degate:-----------
Stillmg basm _______ _ 
Needle valve 

60-inch diameter_ __ _ 
3G-inch diameter ____ _ 

Venturi meter __ ______ _ 

Reservoir 
Private land ___ _ 
Relocation of county 

road _______ ____ _ _ 
211,100 Relocation of power line 
33,600 

93,800 ' Subtotal__ -- -- - - - -1 
31,600 ii Administration and en-
12,400 gineering, 10% - _ _ _ _ 
11,000 $1,861,500 I Cont,ingencies, 15% 

Interest during co tLstruc-

200,000 
265,000 

83,900 

190,000 
li,000 

16,800 
4,200 

,,2,500 

548,900 

tion _________________ _ 

TOTAL. ___ _____ _ 

Annual Costs 

Interes t. 3% - __ _ 
Amortization, 0.887 % ----
Replacement, 0.07%- ___ _ 
Operation and mainte-

nance _______________ _ 

General expense, 0. 32%- _ 

TOTAL ____ __ _ _ 

ESTIMATED COST OF BEAR RIVER CANAL 

Elevotion of stilling bosin : 187 feel, U. S. G. S. dotum 
Elevotion of division box: 183 feet 

Ite 111 

Capital Costs 

Canal 
Excavation __ ___ _____ _ 
Compacted fill _____ ___ _ 
Lining, shotcrete ______ _ 
Drainage &tructures ___ _ 

Division box 
Excavation _____ _____ _ 
Concrete ___ __________ _ 
Gates a nd trashracks __ 

Rights of Way 
Land ________________ _ 
Clearing _____________ _ 
Fencing __________ - __ • 

Subtotal_ ________ _ 

Quantity 

43,600 cu.yd. 
40,000 cu.yd. 
24,000 cu.yd. 

3 ca. 

230 cu.yd. 
87 cu.yd. 

4 t•a . 

18 ac. 
18 ac. 
3 mi. 

Unit price I 

$1.50 
0. 50 
3 .50 

lump sum 

3.00 
li0.00 

600.00 

50. 00 
100.00 

1,500 

(Bosed on prices prevoiling in April, 1952) 

Cost Item 

ii Capital Costs- Continued 

S1i5,400 
20,000 
84,000 

1,500 

700 
5,200 
2,400 

900 
1,800 

$ 170,900 

8,300 

4,500~ 

$186,400 I 

Administration a nd en-

I 

ginecring, 10% - _ _ _ _ 
Contingencies, 15% ___ _ 
lnt~rest during coustruc-

1 tion, none ___________ _ 

TOTAL ___ _ 

Annual Costs 

Interest, 3%- - _ 
Amortization, 0.887 % ___ _ 
Replacement, 0.50 % - ___ _ 
Operation and mainte-

nance, 1.0%----- __ 
General expense, 0.32 % _ 

TOTAL _______ _ 

Quantity 

860 ac. 

2.3 mi. 

Quantity 

Unit price 

lump SUln 
lump su m 

lump sum 
lump su m 
lump sum 

$54.00 

lump sum 
30,000 

Cost, 

$25,000 
8,800 

27.500 
10,000 
5,000 

$4G,400 

28,000 
6!!,000 

$35/i,800 

$143,400 

$2,910,600 

291 ,100 
43/i,600 

87,300 

$3, 726,100 

$111,800 
33,100 

2,600 

12,500 
11,900 

$171,900 

Copocity of conol: 400 second-feel 

Unit price Cost 

$18,600 
28,000 

$233,000 

~7.000 
2,100 
1,200 

2,300 
700 

$ 13,300 
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2GO P Lu\ CEH COUX'l'Y INYE STIG.\ 'l'TON 

ESTIMATED COST OF SIPHON, CONDUIT, AND DISTRIBUTION SYSTEM FOR LANDS NORTH OF BEAR RIVER 

( opacity of siphon : 200 second-feet 
Le ngth af siphon: 800 feet 
(opacity of conduit, initiol 2.9 miles: 200 ~econd-fe et 

I t<·m 

Capital Cos ts 

~iphou 
E xcaYatiu n, trench __ _ 
Backfill 

ConcrPte ____ _ 
E arth ___ _ 

StPel pip<', (Hi-inch di-
a meter __ _ 

Conduit 
E xcaYation __ _ 
Trimm ing of canal_ 
Compacte<l fill 
Concrete 

Shotcretc· 
F lume intake a nd 

outlet __ 
Road crossings __ 
Flume footings __ _ 
Pa rshall flume __ _ _ 

R einforci ng st eel_ __ 
T im ber 

Road erossings __ 
F lum<' subst ructure 

Flume, m e tal_ __ 
Flume, hardwa re ___ _ 
Rights of way _______ _ 
C lea ring ___ _ 
Fencing __ 

Subtutul _ 

Administration a nd en­
gi neering, IO %_ 

Cont ingencies, 15%- _ 
Interest du ring cons truc-

tion, nunf' _____ _ 

TOTAL ____ _ 

Quantity 

3 ,000 cu.y ,l. 

540 cu.yd. 
1,800 cu.yd. 

140,;iOO lb. 

I 

113 ,800 cu.yd. I 
61 ,420 sq .yd. 
16,780 cu.yd. 

9,060 sq.yd . 

40 cu.yd. 
63 cu.yd. 
20 cu .yd. 
15 cu.yd. 

11,800 lbs. 

6 . 37 MB!\ I 
14 . 1 l\lBl\l 

300 !i n.ft . 
1,690 lb. 

-12 ac. 
42 ac. 

7 . 4 mi. 

, 3 . 00 

35. 00 
1.00 

0 .20 

0 .50 
0 . 30 
0 .50 

3 .50 

50.00 
50.00 
80.00 
70.00 

0.1 5 

350. 00 
400.00 

30.00 
I. 00 

200 .00 
200. 00 

1,500 

(Based on price s prevailing in April, 1952) 

Capacity of conduit, re maining 0.8 mile: l 00 second-feet 
Distribution system: Unlined conols and ditches 
Acreage served : 8,500 ocres 

Cost Item Quantity Unit price Cos t 

$9,000 

18 ,900 
1,800 

28 ,100 

56,\JOO 
18,400 
8 ,400 

3 1,700 

2 ,000 
3 ,200 
1,600 
1,100 
1,800 

2, 200 
5,600 
\l,000 
1,700 
8,400 
8,400 

11 ,100 

Capital Costs- Cont inued 

D ist ribut ion Sys!Pm _____ _ 

Sub tota l_ 

Admi nis t ration a nd en- I 

II gineeri ng, 10 % ---- --
$57,800 I Cont ingencies, 15 % __ _ 

Interest during cons truc-
1 tion , n onP 

TOTAL ____ _ 

Annual Costs 

Siphon a nd Conduit 
Interes t , 3 % - __ 
Amortization, 0.887 % 
Replacem ent, 0. 50 % - __ 
OpPra tiun a nd m ainte-

nance, 1.0% __ _ _ 
G eneral expen,e, 0.32% 

TOTAL_ ___ _ 

Distribution System 
Interest , 3 % ___ _ 
A morti zation , 0.887 % __ 

171 ,500 Operat ion a nd maint e-

$229 ,300 

22,1100 
34,400 

$286 ,(iOO 

na nce 
Di tch tender serYice, 

$0. 55 p,•r ac re-foot _ 
i\ Iai nt ena 11ce cha rge, 

$0 .40 per aere ____ _ 
Dis trict 0 Yerl1ead, 

$0.50 per acre __ 

TOTAL 

8,500 ac . 820.00 $ 170,000 $ 170,000 

-~~I 
I 

$ 170,000 

17,000 
25,500 

$212.500 

$8,600 
2.500 
1,400 

2,900 
900 

$ 16.300 

$6,400 
1,900 

16.300 

3,800 

4.200 

$32,800 
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ESTIMATED COST OF CONDUIT AND DISTRIBUTION SYSTEM FOR LANDS SOUTH OF BEAR RIVER 

(Bosed on prices prevailing in April, 1952) 

( opacity af conduit, initial 11.0 miles: 200 second-feet 
(opacity of con duit, remaining 7.8 miles: 100 second-feet 

Item 

Capita l Costs 

Conduit 

Quantity Unit price I 

-------- ---

Cost 

Excavat ion ___ _ 
I 

-- 1 
3 l l ,3fi0 cu.yd. S0.50 $155,700 

Compacted fill . 
Trimming ______ _ 
Concrete 

Shotcrete ____ _ 
Flume transition 

structures _______ _ 
Road crossing ____ __ _ 
Substructure footings 
Parshall flume ______ _ 
Siphon transition 

structure ________ _ 
Reinforcing steeL _____ _ 
Timber 

Road crossings ____ . 
F lume substructure_ . 

Flume, metaL ________ _ 
Flume, hardware _____ _ 
Pipe, -18-inch corru-

gated metal. _______ _ 
.Jacking costs ________ _ 
Di,·ersion dam at Mark-

ham Ravine ________ _ 
Rights of way ________ _ 
Fencing ________ ___ __ _ 
Clearing _____________ _ 

Subtotal. ________ _ 

.-\dministration and engi-
neering, 10%- -- ______ _ 

Contingencies, 15%-----­
I n tcrest d uring construc­

tion, none 

TOTAL_---------

81,8-10 cu.y,l. 
330,210 sq.yd. 

13,li50 sq.yd. 

33 cu.yd. 
100 en.yd. 

:!O cu.yd . 
15 cu.yd. 

30 cu.yd. 
20,000 lbs. 

12.5 :\IB:\I 
11 l\lBl\I 

420 Jin.ft. 
1,320 lbs. 

150 Jin .ft. 
100 Jin .ft. 

mo ac. 
37 .Li 1ni. 

190 ac. 

0.50 
0.30 

3.50 

50.00 
.50.00 
80.00 
70.00 

50.00 
0.15 

350.00 
400.00 

15.00 
1.00 

20.00 
50.00 

lump sum I 
300.00 

1,500 
200.00 

40,\lOO 
99,100 

-17,800 

1,700 
5,000 
l,GOO 
1,100 

1,500 
3,000 

-1,-100 
4,-100 
(i,300 
1,300 

3,000 
5 ,000 

1,500 
57,000 
56,-100 
38,000 $53-1,700 

$53-1,700 

,53,.500 
80,200 

Item 

Capital Cos ts Continu ed 

Distribution System. __ _ 

Subtotal . ___ ___ _ 

II Administration and engi-
neering, 10%--- ______ _ 

Contingencies, 15% ____ _ 
Interest during construc­

tion, none 

TOTAL _ 

Distribution system: Unlined canals ond ditches 
Acreage served: 8,500 ocres 

Quantity 

8,.500 ac. 

Unit price Cost 

$:20.00 $170.000 $170,000 

$170,000 

17,000 
25,500 

$212,500 

1~--
Annual Costs 

Conrluit l 
Interest, 3%---- __ 
Amortization, 0. 887% 
RPplarernent, 0.50% _ 
Operation an,! main te-

nance, 1. 0%-- ___ _ 
General expPnse, 0 . 32% 

TOTA L _ ---------1 
Distribution System 

Interest, 3 %--- ­
Amortiza tion, 0. 887% 
Operation a nd mainte-

nance 
Ditch tender service, 

$,Q. 5,5 per acre-foot 
l\Iain tenance charge, 

$0.-10 per acre ____ _ 
District overhead, 

$0 .50 per acre ____ _ 

TOTAL_ ________ _ 

l 

$20,100 
5,900 
3,300 

6,700 
2,200 

$38,200 

~fi.400 
l ,PO<) 

lG,500 

3,800 

-1,200 

$32,800 
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262 PLACER COUNTY INYESTICL\ 1'ION 

ESTIMATED COST OF COON CREEK DAM AND RESERVOIR 

(Bosed on prices prevailing in April, 1952) 

Elevation of crest of dam: 560 feet, U. S. G. S. datum 
Elevation of crest of spillway: 552 feet 

Capacity of reservoir ta crest of spillway: 59,000 ocre-feet 
Capacity of spillway with 4-foot freeboard: 14,000 second-feet 

Height of dom ta spillway crest, obave stream bed: 207 feet 

Item _I 
Capital Costs 

Dam 
Diversion and care of 

stream _ _ __________ _ 

Stripping and prepara-
tion of foundation __ _ 

Excavation for embank­
ment 

Impervious _______ _ _ 
Gravel_ ___________ _ 

Embankment 
Impervious zone ,com-

pacted _____ ______ _ 
Pervious zone 

From excavation __ 
From salvage _____ _ 
Sand a nd gravel 

filter_ ___ ___ ___ _ 

Rock riprap (from 
salvage) ____ __ __ _ 

Drilling grout holes ___ _ 
Pressure grouting _____ _ 

Auxiliary Dams 
Stripping and prepara- I 

lion of foundation __ _ 
Excavation for embank-

Fr:7,n~orrow pits ____ , 
From quarry _______ _ 

Embankmen t 
Impervious zone ____ _ 
Pervious zone 

From excavation _ -1 
From salvage ___ __ _ 
Sand and gravel 

filter_ - - - -- - --­
Rock riprap (from 

salvage) _____ ____ _ 
Drilling grout holes ___ _ 
Pressure grouting _____ _ 

Spillway 
Exca ,·a tion 

Common __ __ _ ------
Rock ________ -------

Concrete _____________ _ 
Reinforcing s teel_ _____ _ 

Quantity Unit price 

lump sum 

304 ,200 cu.yd . $1. 50 

903,900 cu.yd. 
1,245,230 cu.yd. 

786,040 cu.yd. 

1,130,730 cu.yd. 
128,300 cu.yd. 

115,500 cu.yd. 

40,500 cu.yd. 
8,400 !in.ft. 
5,GOO cu.ft. 

55 ,260 cu.yd. 

180,160 cu.yd. 
251,410 cu.yd. 

156,GGO cu.yd. 

176,510 cu.yd. 
22,800 cu.yd. 

74,900 cu.yd. 

17,900 cu.yd. 
3,400 Jin.ft. 
2,2(i0 cu.ft. 

38,000 cu.yd. 
7,130 cu.yd. 
7,130 cu.yd. 

356,000 lbs. 

0.75 
0. 75 

0.25 

0.20 l 
0.30 

0.50 

0.50 I 

3.00 
·LOO 

1.50 

0.75 
0. 75 

0.25 

0.20 
0.30 

0.50 

0.50 
3.00 
4.00 

1.50 
5 .00 

30.00 
0.15 

Cost 

$5,000 

456,300 

f>77,900 
933,900 

19f>,500 

220,100 
38,.500 

57,700 

20,300 
25,200 

- I ....______I tern 

Capital Costs- Continued 

Outlet Works 
Excavation _____ _____ _ 
Concrete 

Trench backfill_ ____ _ 
Intake structure ____ _ 
Outlet structure ____ _ 

Reinforcing steel_ _____ _ 
Steel pipe, 48-inch di-

ameter )4-inch plate 
High-pres sure s lid e 
gates and controls , 3()... 
inch diameter _______ _ _ 
Hollow jet vah·e, 42-

inch diameter _____ _ _ 

Reservoir 
Land a nd improvements 
Clearing __ _ _ 
Road relocation ___ __ _ _ 

22,400 $2,659,800 Subtotal_ __ ______ _ 

82,900 

135,100 
188,WO 

39,200 

35,300 
6,800 

37,400 

9,000 
10,200 

9,000 

57,000 
35,700 

213,900 
53,400 

Administration and engi­
neering, 10%--- - --- --­

Contingencies , 15%-----­
Interest during construc-

tion ___ ____ __________ _ 

TOTAL_ ______ ---1 

Annual Costs 

Interest, 3 % - -- ---- ----­
Amortization , 0.887%---­
Replacement, 0. 07%---- _ 
Operation a nd mainte-

j Ge::~~f ~~~~~;;: 0 ~ 3~%:: I 
553,500 

1 
I 

TOTAL_ _____ ___ _ 

360,000 

Quantity 

2,000 cu .yd. 

1,000 cu.yd. 
50 cu.yd. 
20 cu.yd. 

110,000 lbs. 

127,500 lbs . 

2 ea. 

1 ea. 

820 a c. 

Unit price 

, 5 . 00 

30.00 
100.00 
100 .00 

0.15 

0.25 I 

lump sum 

lump sum 
I 

! 
lump sum 

200 .00 
lump sum 

Cost 

$10,000 

30,000 
5,000 
2,000 

16,500 

3 1,900 

17,000 

7,600 

39,000 
164,000 

4,5,000 

$ 120.000 

248,000 

$3,941,300 

394,100 
59 1,200 

118,200 

$5,044,800 

$151,300 
44,700 

3,500 

8,500 
16,100 

$224,100 
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..APPEXDI:X X 

ESTIMATED COST OF COON CREEK DIVERSION, CONDUIT, AND DISTRIBUTION SYSTEM 

Copocity of conduit: 100 second-feet 
Length of conduit: 7.B miles 
Con:il lined for first 0.5 mile 

Item 

Capital Costs 

Diversion Structure 
Stripping ___ ........ . 
Embankment ._ ..... . 
Timber, flashboards _ 
Crane for remo,·ing 

flashboards _________ _ 

Le~te~ . I ,_ nppmg ____ ________ _ 
Embankment. _______ _ 
Concrete headwall a nd 

wing walls _________ _ 
R einforcing steel_ _____ _ 
H eadgate, 4 ' x 5 ' _____ _ 

Conduit 
Excavation __________ _ 
Compacted fill ________ _ 
Trimming ____________ _ 
Concrete 

Shotcrcte __________ -1 
Flume transition 

structures ________ _ 
Road crossings _____ _ 
Substructure footings 
Siphon transition 

structure ____ __ __ _ 
Reinforcing steel. _____ _ 
Timber 

Road crossings _____ _ 
Flume substructure __ 

Flume, metal. ___ ------
Flume, hard ware ____ _ _ 
Pipe, 48-inch corru-

gated metal. _______ _ 
Jacking costs ___ ______ _ 
Diversion dam at 

l\Iarkham Ravine ___ _ 
Rights of way ____ -----
Fencing _____________ _ 
Clearing __ . _____ _____ _ 

Subtotal. ________ _ 

Quantity 

320 cu.yd. 
900 cu.yd. 
1.2 i\IBl\I 

1 ,500 cu.yd. 
2,000 cu.yd. 

22 cu.yd. 
2,200 lbs. 

72,810 cu.yd. 
32,740 cu.yd. 

101,830 sq.yd . 

5,330 sq.yd. 

16 cu.yd. 
60 cu.yd. 

4 cu.yd. 

30 cu.yd. 
14,000 lb. 

7 .5 l\IBI\I 
2.6 :\IBl\I 
100 !in.ft. 
310 lb. 

150 !in.ft. 
100 !in.ft. 

GO ac. 
15 .6 mi. 

60 ac. 

(Bosed on prices prevailing in April, 1953) 

Unit price I 

---- -

$0 .50 
0. 50 

250.00 

lump sum 

0.50 
0.50 

GO .00 
0. 15 

lump sum 

0 .50 
0. 50 
0.30 

3.50 

50.00 
50.00 
80.00 

50 . 00 
0.15 

350.00 
400.00 

15.00 
1.00 

20.00 
50.00 

lump sum 
300 . 00 

1,500 
200.00 

Cost 

$200 
400 
300 

1,000 

800 
1,000 

1,300 
300 
500 

36,400 
16,400 
30,500 

18,700 

800 
3,000 

300 

1,500 
2, 100 

2,600 
1,000 
1,500 

300 

3,000 
5,000 

1,500 

S l ,900 

3,900 

~t~gg 9: 12,000 ~8,000 

$183,800 

Item 

Capital Costs~ Continued 

Administration and en-
ginPeri ng, 10% _______ _ 

Contingencies, 15% _____ _ 
Interest during construc­

t ion, none 

TOTAL. 

Distribution System . ___ _ 

Subtotal 

Adminis t ration a nd en-
gineering, 10% _______ _ 

Contingencies, !.5% _____ _ 
Interest during construc­

tion, none 

TOTAL _________ _ 

Annual Costs 

Diversion a nd Conduit 
Interest , 3%---------- ' 
Amortization, 0.887%-­
Replacement, 0.50%- __ 
Operation and mainte-

nance, 1.0%----- -- -­
General expense, 0.32%-

TOTAL. ________ _ 

Distribution System 
Interest, 3%- __ ______ _ 
Am ortiza tion , 0.887%--
0peration and mainte-

nance 
Ditch tender service, 

$0.55 per acre-foot. 
l\laintenance charge, 

$0.40 per acre __ __ _ 
District overhead, 

$0.50 per acre ____ _ 

TOTAL _:' _______ _ 

Distribution system: Unlined canals ond ditches 
Acreoge served: 12,000 acres 

Quantity Unit price Cost 

12,000 ac. $20. 00 $240,000 

I 

$18,400 
27,GOO 

$229,800 

$240,000 

$240,000 

24,000 
36,000 

$300,000 

$6,900 
2,000 
1,100 

2,300 
700 

$13,000 

$9 ,000 
2,700 

23, 100 

4,800 

6 ,000 

$45,600 
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264 PLAOEH COUN'I'Y I NVESTIGATION 

ESTIMATED COST OF DOTY RAVINE DAM AND RESERVOIR 

(Based an prices prevailing in April, 1953) 

Elevation of crest of dam : 340 feet, U. S. G. S. datum 
Elevation of spillway crest: 330 feet 

Capacity of reservoir ta spillway crest: 32,000 acre-feet 
Capacity of spillway with 4-faat freebaard: 10,800 second-feet 

He ight of dam ta spillway crest, above stream bed: 105 feet 

Item 

Capital Costs 

l\Iain Dam and Saddle 
Dams 

Diversion and care of 

St::;;~~~-~~d -1;;.;;a-r~~ -1 
tion of foundation __ _ 

Excavation for em­
bankment 

Impe1Tiou~. _ - - -- - __ 
Pervious . - ---------

Embankment 
Impervious . ___ -- ---
Pervious ___________ _ 
Pervious, salvage _ __ _ 

Riprap ___ --- -- __ - ----

Spillway 
Excavation . _________ _ 
Concrete ___ __________ _ 
Reinforcing steel_ _____ _ 

Outlet Works 
Excavation __________ _ 
Concrete 

Pipe encasement ____ _ 
Structural..--- -----

R einforcing steeL _____ _ 
Steel pipe, 48-inch di-

ameter ____ _____ ___ _ 
Butterfly valve, 3G-

inch diameter. ___ __ _ 

Quantity 

224,000 cu.yd. 

0G5,300 cu.yd. 
852,000 cu.yd. 

819,300 cu.yd. 
852,000 cu.yd. 
225,000 cu.yd. 

20,900 eu.yd.

1 

79,700 cu.yd. 
1,730 cu.yd. 

130,000 lb. 

1,000 cu.yd. 

425 cu.yd. 
40 cu.yd. 

50,600 lbs. 

61,200 lb. 

2 ea. 

Unit price Cost 

lump sum $5,000 

$1.50 33G,OOO 

0.45 434,400 
0.60 511,200 

0.25 204,800 
0.20 170,400 
0.30 67,.500 
2.50 74,800 $1,804 ,100 

1.50 119,600 
35.00 60,600 
0.15 19,500 199,700 

5.00 .5,000 

30.00 12,800 
90.00 3,600 
0.15 7,600 

0.25 15,300 

6,000 12,000 

Item 

Capital Costs- Continued 

Outlet \Yorks- Continued 
Hollow jet valve, 36-

inch diameter ___ ___ _ 
Trashrack steel. _____ _ _ 
Con trol house ________ _ 

Reservoir 
Land and improve­

men ts . 
Public utilities __ ______ _ 
Clearing ____ __ --------

Subtotal. ________ _ 
Administration and en­

gineering, 10%. _ -- -- - ­
Cont ingencies, 15%-----­
I nterest during construc-

tion . __ ____ ___ __ _____ _ 

TOTAL ___ ______ _ 

Annual Costs 

Interest, 3% - - ___ __ -----
Repayment , 0.887%----­
R eplacement, 0.07%-----
0peration and mainte-

nance _ ____ ____ - - - - - - -
General expense, 0.32%.-

TOTAL _________ _ 

Quantity 

1 ea . 
11,400 lbs. 

400 ac. 

ESTIMATED COST OF DOTY RAVINE DISTRIBUTION SYSTEM 

(Based an prices prevailing in April, 1953) 

Distr ibution system : Unlined canals and ditches 

Item Quantity Unit price I Cost Item Quantity 

--

Capital Costs 

I 

Annual Costs 

Distribution System. _____ 6,000 ac. $20 . 00 $120,000 $120,000 Interest, 3%-- -- - - ------
Amortization , 0.887%. ___ 

Su btotaL ___ ______ $120,000 Operation and mainte-

I 

nance 
Administration and en- Ditch tender service, 

gineering, 10%. _ -- - -- - 12,000 I $0.55 per acre-foot. ._ 
Contingencies, 15%--- - -- 18,000 Maintenance charge , 
Interest during construe- $0.40 per acre _______ 

tion, none I District overhead, 
$0.50 per acre ___ __ __ 

TOTAL ___ ___ ____ $150,000 
TOTAL __________ 

I 

I 
Unit price 

$9,600 
0.25 

lump sum 

lump sum I 
lump sum 

400.00 

I 

Cost 

$9,600 
2,900 
2,000 $70,800 

222,000 
30,500 

160,000 412,500 

$2,487,100 

248,700 
373,000 

93,300 

$3,202,100 

$96,100 
28,400 

2,200 

5,700 
10,200 

$142,600 

Acreage served : 6,000 acres 

Unit price Cost 

$4,500 
1,300 

15,400 

2,400 

3,000 

$26,600 
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... \PPENDIX N 26:i 

ESTIMATED COST OF DOTY RAVI NE DIVERSION A N D CANAL 

Capacity a f cana l: 60 second-feet 
Length a f canal: 8 mi les 

Item Quantity 

Capital Costs 

Diversion Structure 
Excavation _________ _ _ 
Concrete ___ __________ _ 

50 cu.yd. I 
19 cu.yd. 

R einforcing s teel_ _____ _ 1,\100 lbs. 
Tim her_ _ ___________ _ 0.3 l\IB:\I 

Fnit price 

$4 . 00 
100.00 

0.15 
325. 00 

Hardware ____________ _ 
1 

lump sum 

Canal 
32,800 cu.yd. I 0.30 
28,160 cu.yd. 0.25 
86,350 sq.yd. 0.05 

Excavation __________ _ 
Compaction __________ _ 
Trimming ____ ________ _ 
County road crossings __ 3 ea . 2,200 

Subtotal_ ___ _____ _ 

(Based an prices prevai li ng in April, 1953) 

Cost 

S200 
1,900 

300 
100 
100 $2,600 

9,800 
7,000 
4,300 
6,600 27,700 

$30,300 

Item 

Capital Costs Continued I 
Administration a nd engi-

neering, 10% - __ __ ____ _ 
Contingencies, 15%------ 1 
Interest during construe- I 

tion ____ ___ ________ ___ I 

TOTAL _________ _ 

Annual Costs 

Interest, 3%- - ----­
Amortization, 0 . 887% __ _I 
Operation a nd mainte-

na nce, 1%- - _ _ 
General expense, 0. 32% - _ 

TOTAL ___ ______ _ 

I 
__ Q_- t_m_n_t_it_Y __ , Fnit price 1·--

Ca nal unl ined 

Cost 

$3,000 
4,500 

600 

$38,400 

$1,200 
300 

400 
100 

$2,000 

ESTIMATED COST OF LINCOLN DAM AND RESERVOIR 

Elevation af crest af dam: 245 feel, U. S. G. S. datum 
Elevation af crest af spillway: 235 feet 

(Based a n p rices prevailing in Apri l, 1953) 

Capacity af reservoir ta crest a f spi ll way: 15,000 acre-feet 
Capacity af spillway with 5-faat freebaard : 18,500 second-feet 

Height af dam to spillway crest, above stream bed: 60 feet 

Item Quantity Unit price 

Capital Costs 

Dam 
Diversion and care of 

stream _____________ lump sum 
Stripping and prepara-

tion of foundation __ _ 206,000 cu.yd. $0 .45 
Embankment 

Impervious, borrow 
and fill _____ ______ 490,000 cu.yd. 0 .60 

Pen;ous, quarry ___ __ 428,000 cu.yd. 0.50 
Riprap ___ _______ __ __ - 15,000 cu.yd. 3.00 

Spillway 
Excavation 

Common ____ _______ 38,000 cu.yd. 0.50 
Rock _____ ___ _______ 30,000 cu.yd. 1.00 

Concrete _____ __ _______ 3 ,450 cu.yd. 30.00 
Reinforcing steel_ ______ 259,000 lbs. 0.15 

Outlet Works 
Excavation 

Common _____ ______ 150 cu.yd. 0.50 
Rock _________ ______ 300 cu.yd. 1 2.50 

Concrete 
Backfill__ _______ ____ 291 cu.yd. 30. 00 
StructuraL _____ ____ 10 cu.yd. 100.00 

Steel pipe _____ ________ 44,600 lbs. 0.25 
Reinforcing s teel_ ____ __ 30,000 lbs. 0.15 
High-pressure slide gat es 

1,500 I 30" ma nual cont rol_ _ 2 ea. 

Cost Item 

Capital Costs- Continued 

R eservoir 
Land a nd improvements 

$5,000 Road relocation _____ __ 
C learing reservoir la nds _ 

92,700 
Subtotal -------- -

294,000 Administration ;nd engi-
214,000 neering, 10% __ ____ ____ 

45,000 $650,700 Contingencies, 15%------
Interest during const rue-

tion _______ ____ _______ 

19,000 TOTAL __________ 

30,000 
103,500 

38,900 191,400 Annual Costs 

Interest, 3%- _____ ______ 
R epayment , 0.887 % -----

70 R eplacement, 0.07 % -----
750 Operation and n1ainte-

nance ______ ____ ___ .. __ 

8,730 
1,000 TOTAL _________ 

11,150 
4,500 

3,000 29,200 

Quantity 

2 mi. 
200 ac. 

Unit price 

lump sum 
lump sum 

$50.00 

I 

Cost 

$100,000 
50,000 
10,000 $160,000 

$1,031,300 

103,100 
154,700 

19,300 

$1,308,400 

$39,300 
11,600 

900 

2,700 

$54,500 
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266 PLACER COUNTY INVESTIGATION 

ESTIMATED COST OF LINCOLN PROJECT DISTRIBUTION SYSTEM 

(Based a n prices prevailing in Apri l, 1953) 

Distributi on system: Unlined canols and ditches Acreage served : 3,700 ocres 

I tem Quan tity Unit price 
______ c_ os_t ___ _, _____ I_t_e_m _ ________ Q_ua_n_t_i_tJ_' __ I ~nit price ____ c_o_s_t __ _ 

I 
Capital Costs 

Dist ribution System ___ _ _ 

Su btot aL ____ __ __ 1 

Admin_ist rat ion a nd engi- I 
neenng, 10% - - ---- - --

Contingencies, 15% _____ _ 
Interest during construc­

tion , none 

TOTAL __ __ __ __ _ 

3,700 ac. $20 . 00 $74 ,000 $74,000 

$74 ,000 

7,400 
11,100 

$92,500 

Annual Costs 

Interest, 3%- ___ _______ _ 
Amortization, 0.887 % __ _ 
Operation a nd mainte-

nance 
Ditch t ender service, 

$0 . 55 per acre-foot __ 
l\l aintenance charge, 

$0.40 per acre ______ _ 
Dist rict overhead , $0 . 50 

per acre ___ _______ _ _ 

TOTAL __ _______ _ 

$2,800 
800 

7,200 

1,500 

1,900 

$14,200 

ESTIMATED COST OF AUBURN RAVINE DAM AND RESERVOIR 

(Based on prices prevailing in April, 1953) 

Elevation of crest of dom : 650 feet, U. S. G. S. dotum 
Elevation of spillway crest: 640 feet 
Height of dam to spillway crest, above streom bed: 175 feet 

Item Quantity Unit price Cost 

Capital Costs 

Dam 
D iversion and care of I 

stream ________ ___ __ lump sum $5,000 
Stripping a nd prepa ra-

tion of foundation __ _ 110,500 cu.yd. $1. 50 165,800 
Excava tion for em bank-

ment 
Impervious _________ 664 ,700 cu .yd. 0 .55 365,600 
P ervious, borrow ___ _ 1,126,900 cu .yd. 0.60 676,100 

Embankment 
Impervious ___ ___ ___ 578,000 cu.yd. 0.25 144,500 
Pen·ious __ __________ 1,126,900 cu.yd. 0.20 225,400 
Pervious, salvage ____ 31,900 cu.yd. 0.30 9,600 

Drilling grout holes ____ 3,720 Jin.ft . 3.00 11,200 
Pressure grouting ______ 1 1,860 cu.ft . 4 . 00 7,400 
Riprap ______ __ _______ 36,200 cu.yd. 2 .50 90,500 $1,701,100 

Auxiliary D am 
Stripping a nd prepara-

tion of foundation ___ 700 cu.yd. 1.00 700 
"'.:::Ho_n In, em~snk-

1 

15,600 cu.yd. 0. 55 8,600 
E mba nk ment_ __ ______ 13,GOO cu .yd. 0. 25 3,400 
Riprap ____ ___________ 800 cu .yd. 2.50 2,000 14,700 

Spillway 
Excavation ___________ 45,800 cu.yd. 1.50 68,700 
Concrete _____________ 1,349 cu.yd. 35 .00 47,200 
R einforcing steel_ ______ 101,000 lbs. 0.15 15,200 
Spillway crossing ______ lump sum 1,200 132,300 

Outlet W orks 
Excavat ion ____________ 7,350 cu.yd . 2 .50 18,400 
Concrete 

S tructuraL _________ 103 cu.yd. 90.00 9,300 
P ipe encasement_ ____ 1,210 cu.yd . I 30.00 36,300 

R einforcing st eel_ ______ 135,800 lbs. I 0. 15 20,400 

Capacity of reservoir ta spillway crest: 11 ,700 acre-feet 
Capacity of spillway with 4-foot freeboord: 9,400 second-feet 

I tem Qua ntity Unit price Cost 

Capital Costs- Continued 

Outlet Works- Continued 
Steel pipe, 48-inch di-

ameter _____ ________ 179,000 lbs. $0.25 $44,800 
Trashrack steel_ ___ ____ 11,800 lbs. 0.25 3,000 
Butterfly valve, 30-inch 

diameter a nd actua-
tors ___ _____________ 2 ea. 4,000 8,000 

Needle valve, 36-inch 
diameter_ ___________ ea. lump sum 8,400 

Control house ____ ___ __ lump sum 2,000 $150,600 

Reservoir 
Land and improvements lump sum 65,000 
Public utilities ____ ____ _ lump sum 265,500 
Access road _---------- n1i. 25,000 25,000 
Clearing ____ _____ ----- 337 a c. 285 .00 96,000 451,500 

Subtot al_ _________ $2,450,200 

Administration and engi-
neering, 10%--- _______ 245,000 

Contingencies, 15% - _____ 367,500 
Interest during construe-

t ion ____ __ _____ _______ 36,800 

TOTAL __________ $3,099,500 

Annual Costs 

Interest , 3%- _____ ______ $93,000 
Amortization, 0 . 887 % --- 27,500 
R eplacement , 0.07% -- --- 2,200 
Opera tion a nd mainte-

na nce_ "- ___________ __ 2,300 
General expense, 0 . 32% __ 9,900 

TOTAL _____ _____ $134,900 
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. .:\PPEXDlX X 

ESTIMATED COST OF AUBURN RAVINE DISTRIBUTION SYSTEM 

Distribution sy:;tem: Unlined conols ond dit~hes 

Item Quantity 

-----------!-------

Capital Costs 

Distribution 1'ystem __ 

Subtotal_ ________ _ 

Administration and en-
gineering, 10% _______ _ 

Contingencies, 15%-----­
Interest during construc-

tion, none ____________ _ 

TOTAL _________ _ 

2,800 ac. 

I lT nit price 

$20.00 

(Based on prices prevailing in April, 1953) 

Cost 

S5G,OOO 

Item 

l 
Annual Costs 

I 
$56,000 I Interest, 3%------- --­

Amortization, 0.887 % __ 
$56,000 Operation and mainte­

nance 
' Ditch t ender service, 

8,400 i\Iaintenance charge, 
$0.40 per acre __ _ 

5,600 I S0.55 per acre-foot_ 

District overhead, 
1 $0.50 per acre ______ _ 

$70,000 I 

II 
TOTAL ______ _ 

I 

Quantity 

ESTIMATED COST OF WHITNEY RANCH DAM AND RESERVOIR 

(Bosed on prices prevailing in April, 1953) 

267 

Acreage served: 2,800 ocres 

Unit price Cost 

$2, 100 
600 

7,200 

1,100 

1,400 

$12,400 

Elevation of crest of dam: 200 feet, U. S. G. S. dotum 
Elevation of crest of spillway: 193 feet 

Co po city of reservoir to spillway crest: l 0 ,300 ocre-feet 
Capacity of spillway with 4-foot freeboord: 4,400 second-fee t 

Height of dam to spillway crest, above stream bed: 65 feet 

Item 

Capital Costs 

, ___ Q_u_a_n_ti_·t_Y __ ,_u_n_it_ p_ri_ce ______ c __ o_s_t _______ 111------I-te_m ______ --Q- ua_n_t_i_tY ___ ,_u_n_i_t_p_n_·c_e_, _____ c_o_s_t ___ _ 

1 

Capital Costs- Continued 

Dam 
L'nwatering and care 

of stream __________ _ 
Stripping and prepara-

tion of foundation __ _ 
Excavation for em­

bankment 
Impervious ________ _ 
Pervious ___________ _ 

Embankment 
Impervious ________ _ 
Pervious_ _ _ _ _ _ _ _ _ __ 
Pervious, salvage ___ _ 

Riprap _ - ___ ______ - - - -
Drilling grout holes ___ _ 
Pressure grouting_ _ _ __ 

Spillway 
Excavation __________ _ 
Concrete __ __ ________ _ 
Reinforcing steel_ _____ _ 

Outlet \\" orks 
Excavation __________ _ 

Concrete 
Inlet structure ________ _ 
Pipe encasement_ _____ _ 

Reinforcing s teeL ___ _____ 
1 Trashrack s teel_ ________ _ 

Steel pipe, 24-inch di-
ameter ______________ -I 

Gate valve , 24-inch di­
ameter, hydraulic con-
trols ________________ _ 

lump sum 

125,900 cu.yd. $1.00 

529,100 cu.yd. 0.55 
40,000 cu.yd. 0.60 

4()0,100 cu.yd. 0.25 
40,000 cu.yd. 0.20 

146,000 cu.yd. 1 0.25 
27,500 cu.yd. 2.50 

8,000 Jin.ft. 3.00 
4,000 cu.ft. 4.00 

35,600 cu.yd. 1 .50 
180 cu.yd. 35.00 

13,200 lb. 0.15 

400 cu.yd. I 5.00 

10 cu.yd. 90.00 
200 cu.yd, 30.00 

21,000 lb. 0. 15 
500 lb. 0.30 

14,100 lb. 0.25 

1 ea. lump sum 

$2,000 

125,900 

291,000 
24,000 

115,000 
8,000 

36,500 
G8,800 
24,000 
lG,000 $711,200 

53,400 
6,300 
2,000 111,700 

2,000 

900 
6,000 
3,200 

200 

3,600 

2,000 

Gate valve, 18-inch di-
I ameter, manual con-

trols _____________ _ 
Control house __________ _ 

Reservoir 
Land _____ _ 
Improvements_ 
Clearing __ __ _ 

Subtotal_ ________ _ 

Administration a71d en­
gineering, 10% ----- ---

Contiugcncies, 15% _____ _ 
Interest during construc­

tion __ ---- ---- ------

TOTAL _________ _ 

Annual Costs 

Interest, 3 %- -- --
Amortization, 0.887 % ___ _ 
Replacement, 0.07% - ___ _ 
Operation and n,ainte-

nance _ _ _ _ _ _ _ _ _ _ _ ___ _ 
General expense, 0.32% ---

TOTAL _____ _ _ 

2 ea. lump sum 
lump sum 

870 ac. $60.00 
lump sum 

none 

$1,000 
2,000 

52,200 
100,000 

$20,900 

152,200 

$946,000 

94,600 
141,900 

17,700 

$1,200,200 

$36,000 
10,600 

800 

2,300 
3,800 

$53,500 
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268 PI1ACER COUNTY INVES1'1GA'L'ION 

ESTIMATED COST OF AUBURN RAVINE DIVERSION AND CONDUIT 

Capacity of conduit: 50 second-feet 
length of conduit: 12 miles 

Item 

Capital Costs 

Diversion Structure 
Excavation. __ .•.... __ 
Concrete _____________ _ 
Reinforcing steel_ _____ _ 
Slide gates, 4' x 4'-----

Conduit 
Excavation ____ _____ _ _ 
Compaction __________ _ 
Trimming ___________ _ 
County road crossings __ 
Farm road crossings ___ _ 

Subtotal. ________ _ 

Quantity 

330 cu.yd. 
152 cu.yd . 

15,200 lb. 
5,000 lb. 

33,400 cu.yd. I 
28,000 cu.yd. 

100,000 sq.yd . 
2 ea. 
5 ea. 

Unit price 

$4. 00 
60.00 
0.15 
0.60 

0.30 
0.25 
0.05 

2,500 
1,500 

(Bosed on prices prevailing in April, 1953) 

Cost Item 

Capital Costs- Continued 

Administration and en­
gineering, 10%- ------­

Contingencies, 15%-----­
Interest during construc-

$1,300 
9, 100 
2,300 
3,000 $ 15,700 tion, none _______ _____ _ 

TOTAL ___ _ 
10,000 

7 ,000 Annual Costs 
5,000 
5,000 Interest, 3% _______ ____ _ 

7,500~ 

, w.200 I 

Amortization, 0.887% ___ _ 
Operation a nd mainte-

nance, 1 %------- ____ _ 
General expense, 0.32 %- _ 

TOTAL_ ________ _ 

Quantity 

I 

ESTIMATED COST OF WHITNEY RANCH DISTRIBUTION SYSTEM 

Distribution system: Unlined conols and ditches 

Item 

Capital Costs 

Distribution system _____ _ 

Subtotal. __ -------

Administration a nd en­
gineering, 10%-------­

Contingencies, 15% -----­
Interest during construc-

tion, none ____________ _ 

TOTAL _________ _ 

Quantity Unit price 

I 

2,000 ac. $20. 00 

(Based on prices prevailing in April, 1953) 

Cost 

$40,000 

Item 

Annual Costs 

$40,000 Interest, 3%-- ----------
Amortization, 0.887 % ___ _ 

$40,000 Operation and mainte­
nance 

4,000 
6,000 I 

$50,000 I 

Ditch tender . service , I 
$0.55 per ac1e-foot. __ 

1 Maintenance charge, 
1 $0.40 per acre ____ __ _ 

Di s trict overhead, 
$0.50 per ac re ______ _ 

TOTAL _________ _ 

Quantity 

Unit price 

Canal unlined 

Cost 

$5,000 
7,500 

$62,700 

$1,900 
600 

600 
200 

$3,300 

Acreoge served: 2,000 acres 

Unit price Cost 

$1,500 
400 

5,200 

800 

1,000 

$8,900 
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.APPE~DIX N 260 

ESTIMATED COST OF CLOVER VALLEY DAM AND RESERVOIR 

(Based on prices prevailing in April, 1953) 

:levotion of crest of dam : 390 feet, U. S. G. S. dotum 
:levotion of crest of spillway: 380 feet 

Capacity of reservoir to crest of spillway: 21,600 ocre-feet 
Copocity of spillway with 5-foot freeboord: 3,1 00 second-feet 

-!eight of dam to spillway crest, above streom bed: 120 feet 

Item Qua ntity Unit price Cost Item Quantity 
, _______ I ______ _ 

Capital Costs Capital Costs Continued 

I 
Dam Outlet Works- Continued 1 

Stripping and prC'pa ra- Trashrack st.ed . __ ____ _ H,000 lb. 
tion of foundation ___ 138,000 cu .yd . $0 . 75 $103,500 Cont rol house_ 

Embankment 
Impervious _________ 890,000 cu.yd. 0. 75 fi67,500 ReserYoir 
Pervious_ 1,880 ,000 cu.yd . 0. 70 1,316,000 Land and impro,·ements 

Drilling grout hol(•s ____ 8,700 !in.ft. 3.00 26,000 Relocate telephone cable 2.9 rni. 
Pressure grouting ______ 11,000 cu.ft. 4.00 -1-1,000 $2,157,000 Clearing resC'rvoi r lands _ 500 ac. 

Spillway liubtotal. __ __ __ __ _ 
Excavation 

Common ____ _______ 25,500 cu.yd. 0.50 12,800 Administration and engi-
Rock __ ____ - - - - - - - 50,800 cu.yd. 2.00 101,600 neering, 10%-----

Concrete, lining _______ 500 cu.yd. 3.5. 00 li,500 Con tingencies, 15% __ . __ 
R einforci ng steel. ______ 36,700 lb. 0.15 5,500 137,100 Interest during construe-

tion _____ __ ________ . _. 
Outlet Works 

Excavation TOTAL. . - - - - - - -
Common ___________ 260 cu.yd. 0.50 100 
Rock ____ __ 530 cu.yd. 2. 00 I 1,100 

Concrete Annual Costs 
Backfill ____ 230 cu.yd. 30 .00 6,900 
Structural. __ ------- 50 cu.yd. 100.00 5,000 Interest , 3% - __ _ 

R einforcing steel. ______ 28,300 lb. 0.15 4,300 R epayment , 0.887%-----
Steel pipe _____________ 70,200 lb . 0. 25 17,500 R eplaceml'nt , 0.07%-----
Butterfly valve , 3fi-inch 

; I 01:~-~!~@ ~~~! - ,_na_in t~~ ___ diameter. __ _________ 2 ('8. 6,000 12,000 
Hollow jet vah·e, 42-

11 inch diameter _____ __ ea. 10,500 10.500 TOT AL _________ 

ESTIMATED COST OF CLOVER VALLEY DIVERSION AND CONDUIT 

:opacity of conduit : 75 second-feet 
.ength of conduit: 15 miles 

Item 

Capital Costs 

Diversion Structure 
Excavation ___ __ - -- --_ 
Concrete ___ _________ _ 
Reinforcing s teel _____ _ 
Slide gates, 4 ' x 4 ' ____ _ 

Auburn Ravine Siphon 
Welded steel pipe __ 

Canal 
Excavation 
Compaction _________ _ 
Trimming __ ___ _ 
County road crossings __ 
Farm road crossings ___ _ 
Stream crossings ______ _ 

Clover Valley Tunnel 
Tunnel. ____ _ _ 

Subtotal. ________ _ 

Quantity 

100 cu.yd. 
40 cu.yd. 

4,000 lb . 
5,000 lb. 

140,000 lb. 

:!30.000 cu.yd. 
195,000 cu.yd. 
85,000 sq.yd. 

8 ea. 
4 ea. 
3 ea. 

1,800 !in.ft. 

Unit price 

$4. 00 
60.00 

0 .1.5 
0.60 

0.30 

0.30 
0. 25 
0.03 

fi,000 
2,000 
1,200 

120. 00 

(Based on prices prevailing in April, 1953) 

Cost 

$400 
2,400 

fiOO 
3,000 

4:!,000 

$6,400 

-12,000 

Item 

Capital Costs- Continued 

! Ad ministration and engi-

1

, neering, 10%------ - - -­
Contingencies, 15% __ 
l nten•st. during cons truc-

tion ___ ____ _____ ___ _ _ 

TOTAL. ________ _ 

Annual Cos ts 

IntNest , 3 %--- ---- -
Amortization, 0 .887'7,, ___ _ 
Operation a nd mainte-

na nce, 1% _______ ___ _ 

6(),000 
48,800 

4.300 
48,000 

8,000 
3.(iOO 181,700 General expense', 0.32%--

2lfi,OOO 2 lfi,OOO 

S44fi, IOO [ 

TOTAL ____ _ 

Qua ntity 

Unit price 

$0 .25 
lump stun 

lump sum 
lump sum 

50 .00 

I 

Cost 

$3,800 
2,000 $fi3,200 

37,500 
105,500 

25,000 168,000 

$2,525,600 

252,600 
378,800 

-17 ,400 

$3,204,400 

$\lfi, 100 
28,400 

2,200 

5 ,000 

$ 13 1,700 

Cono l unl ined 

Cost 

$44,600 
66,900 

16,700 

$574,300 

$17 ,200 
5, 100 

5,700 
1,800 

$29,800 
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270 PL~\CER COUNTY rnYESTTGA TION 

ESTIMATED COST OF CLOVER VALLEY DISTRIBUTION SYSTEM 

Distribution system: Unlined canals and ditches 

Item 

Capital Costs 

Distribution Sys tem __ 

Subtotal_ __ ____ __ _ 

Administration and engi­
neering, 10%---------­

Contingcncies, 15%-----­
Interest during construc­

tion, none 

TOTAL_ ________ _ 

Quantity Unit price 

4,700 ac. $20 .00 

I 

(Based an prices prevailing in April, 1953) 

Cost Item 

$94,000 $94,000 I lntere:~::

1

_ C~~:~ ____ _ 
-----' Amortization, 0 . 887 % __ 

$94,000 

9,400 
14,100 

$117,500 

Operation and mainte­
nance 

Ditch tender service, 
$0. 55 per acre-foot __ 

l\I aintenance charge, 
$0 .40 per acre ______ _ 

District overhead, 
$0. 50 per aere 

TOTAL_ ________ _ 

Quantity 

Acreages served: 4,700 acres 

Unit price Cost 

$3,500 
1,000 

12,100 

1,900 

2,400 

$20,900 

ESTIMATED COST OF AUBURN RAVINE POWER DEVELOPMENT PROJECT 

(Based an prices prevailing in April, 1953) 

Elevation of farebay water surface: 875 feet , U. S. G. S. datum 
Elevation of power house tailrace: 465 feet, U. S. G. S. datum 

Item 

Capital Costs 

Power House 
10,000 kilowatt, single 

unit plant ________ __ _ 
1,000 kilowatt generator 
Access road __________ _ 
C learing _____________ _ 

Penstock 
Penstock __ -----------

Anchors and piers 
Concrete __ ___ ___ ___ _ 
Reinforcing steel_ __ --

But.ter fly valves ______ _ 

Forebay 
Excavation _____ ------
Compacted fill_ _______ _ 

Outlet 
Pipe and valve _____ _ 
Trashrack_ ________ _ 
Concrete ___________ _ 
Reinforcing steeL ___ _ 

Conduit 
Inta ke __ _ 
Canal_ ______________ _ 

Subtotal_ ________ _ 

Administration and engi­
neering, 10%----------

Contingencies, 15%- ____ _ 
Interest during construc-

tion ______ ----- - - -- - --

TOTAL _________ _ 

81627 6-53 500 

Quantity U nit price I 

10,000 kw. $ 108 .00 
1,000 kw. 200. 00 

1 mi. 80,000 
5 ac. 200.00 

2,060 Jin.ft . 34. 00 
1,130 Jin.ft . 55. 00 

720 Jin.ft . 80.00 
680 !in.ft. 87.00 

1,380 cu.yd. 50.00 
104.000 lb. 0. 15 

2 ea. 17,500 

297,300 cu.yd. 0.45 
88,900 cu.yd. 0.85 

600 ft . 12 .00 
7 ,000 lb. 0 .15 I 
1,300 cu.yd. 35. 00 

100,000 lb. 0.15 

lump sum I 
13,700 Jin.f t. 11.00 

Cost 

$ 1,080,000 
200,000 

80,000 
1,000 $ 1,361,000 

70,000 
62,200 
57,600 
59,200 

69,000 
15,600 
35,000 368,600 

133.800 
75,600 

7,200 
1,100 

4.5,500 
15,000 278,200 

5,000 
150,700 155,700 

$2,163,500 

$2lo,-!OO 
324,.500 

64,900 

$2,71\9,300 

0 

Hem 

Annual Costs 

Power House 
Interest, 3%-- --- ----­
Amortization, 0. 887% _ 
R eplacement, 1.20%---
0peration and m ainte-

nance, $5. 00 per kilo­
watt_ __ -----------­

Insurance, 0 .12% -----­
General expense, 0.32% 

P<'nstock 
Interest, 3%- --------­
Amortization , 0 . 887 % _ 
R eplacement, 1 . 00%---
0peration and m ainte-

nance, $0.0125 per 
sq. ft . _____________ _ 

General expense, 0. 32% 

Forebay 
Interest , 3%---------­
Amortization, 0 . 887% _ 
R eplacement, 0.02%---
0peration and mainte-

nance, 0. 5% __ _____ _ 
General expense, 0. 32% 

Conduit 
Interest, 3 % ______ ___ _ 
Amortization, 0.887% _ 
Replacement. 0.02%---
0peration and mainte-

nance, 1 % ______ ___ _ 
General expense, 0. 32% 

TOTAL _---------

printed in CAL IFOR NIA STATE PR l NTING OFFICE 

Capacity of penstack: 170 second-feet 
Length of penstock: 4,590 feet 

Quantity Unit price Cost 

$52,300 
15,500 
20,900 

55,000 
2.100 
5,600 $151,400 

14,200 
4,200 
4 ,700 

2,100 
1,500 26,700 

10,700 
3,200 

100 

1,800 
1,100 16,900 

6,000 
1,800 

100 

2,000 
600 10,500 

$205,500 
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