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SECTION I  

CONCLUSIONS AND RECOMMENDATIONS 

INTRODUCTION 

The State Water Resources Control Board (State Board) allocates water and admin- 

i s te rs  water 'appropriation laws to  ensure maximum beneficial use of the S ta t e ' s  

waters and protection of the public in te res t  in development of water. Appropria- 

t ive r ights ,  based on the "first-in-time, f i r s t - in- r ight"  principle are admin- 

istered by the Division of Water Rights of the State Board through the water 

right permit system. In issuing water r ight  permits the State Board considers 

the re la t ive  benefits to be obtained from a l l  beneficial uses of the water. 

Appropriations of water are subject t o  such terms and conditions as the State 

Board in i t s  judgment believes will best develop, conserve, and u t i l i ze  in the 

public in t e res t ,  the water sought to  be appropriated. The California State 

Water Code authorizes the State  Board to make such investigations of the water 

resources of the State  as may be necessary for  the purpose of securing informa- 

tion needed in connection with applications for appropriation of water. The 

investigation described in th i s  Report on Water Rights and Mater Use in the Lake 

Tahoe Basin was conducted pursuant to  that  authority.  

The purpose of the water use investigation was to determine the present use in 

the Lake Tahoe Basin and t o  propose c r i t e r i a  which can be used for  allocating 

the water supply available for  use in the California portion of the Lake Tahoe 

Basin. 

The California-Nevada Inters tate  Compact concerning the \.later of Lake Tahoe, 

Truckee River, Carson River and Walker Fiver Basins was approved by the two s ta tes  
in 1970 and 1971 respectively. That Compact provides the best available frame- 

work for determinine the amount of water available for  increased use. 

There i s  a  limited supply of water available in the Tahoe-Truckee watershed. 

Increased development in the Tahoe Basin will decrease the amount of water 

avail able to  lower basin users. The magnitude of the problem i s  reflected by 



the f a c t  t ha t  i t  took 13 years for  the two s ta tes  to negotiate the Compact. 

Furthermore, the Compact has not ye t  been ra t i f ied  by Congress and there has 

been s igni f icant  l i t i ga t ion  i n  the federal courts in recent years on th is  matter. 

Numerous uncertainties remain as to  the ava i lab i l i ty  of water in the Lake Tahoe 

Basin. Among these are:  

o Claims of the Paiute Tribe of Indians a t  Pyramid Lake are unresolved. 

Resolution of those claims could resul t  in a federal decree (or fed- 

eral  legis lat ion)  reducing the amount of water available to  California. 

In any event there appears t o  be no reason to believe the California 

share will be increased. 

o Groundwater uses are chargeable against the Compact. However, under 

California law such uses do n o t  require a permit. Therefore, although 

the Legislature has agreed to  the amount of the California allocation, 

i t  has not provided a method of ensuring that  use within the State i s  
1 f i i i f t e d  t o  the C0r?n3r-+ 3mn11ntc 
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o Conservation ef for t s  could appreciably expand the effective supply 

and provide for  higher levels of development than possible without 

conservation. There a re  a variety of assumptions that can be made 

about conservation. 

Despite the foregoing limitations as to  i t s  cer tainty,  the Inters tate  Water 

Compact re f lec ts  an expression by the California and Nevada State Legislatures 

as to  how much water should be used in the Lake Tahoe Basin. I t  provides the 

best available basis for  allocating water for use within the Lake Tahoe Basin. 

The State  of Nevada, t h r o u g h  the Office of the State Engineer, has taken steps 

t o  ensure tha t  water development on the Nevada s ide of the basin does not exceed 

the allocation specified in the Compact. The State of California has a responsi- 

b i l i t y  to  ensure that  water use in the California side of the basin also meets 

the conditions of the Compact. 



Since 1972, with few exceptions, the State Board has not approved any new appro- 
pr iat ive rights or extended time for  completion of use for  existing permits 

within the Lake Tahoe Basin. The total  annual f ~ c e  value of existing appropria- 

t i ve  permits and licenses,  pending applications, and other potential sources of 

water development, including riparian and groundwater diversions, greatly exceeds 

the allocation specified in the In ters ta te  Water Compact. 

This report  presents recommendations for administering water rights in the Lake 

Tahoe Basin. I t  i s  recognized tha t  local agencies face tremendous problems in 

guiding the types and levels of development and they do not have the legal authority 

to al locate  the available water supply or control water quality basinwide. There- 

fore ,  the basic premise of the recommendations i s  that  the State should provide 

a framework within which local agencies can make land use decisions which are 

consistent with California 's  i n t e r s t a t e  obligations. 

T h e  peak h fs tor fca l  annual  d f v e r s f o n  of f n  t h e  Ca; f forn ia  poi-ifofi of t h e  

basin from a1 1 sources, including groundwater, i s  estimated t o  be 13,600 acre- 

fee t  ( a f )  . The proposed In ters ta te  Water Compact a1 lows a total  annual diversion 

of 23,000 af from a1 1 sources, i ncl uding groundwater. However, the presently 

unused portion of the Compact allocation may be needed even without approval of 

further developments. Within the California portion of the basin there are 

17,000 vacant lo t s  available for  single family home development. Even i f  exist- 

ing occupancy ra tes ,  number of persons per uni t ,  and per capita water use do n o t  
increase, ful l  development of these lo t s  would resul t  in water demand in excess 

of the allocation available for  the California side of the Lake Tahoe Basin. 

Permanent conservation measures could provide water fo r  most, i f  not a l l  the 

lo t s .  However, there would not l ikely be suff ic ient  water for  existing lo t s  

i f  water were to be claimed by new subdivision development. Even under the 

most optimistic assumptions, there i s  competition for  the remaining unused 

apportioned water within the Tahoe Basin. 

Most decisions pertaining to the level and type of development t o  be allowed in 

the Lake Tahoe Basin are made by local and regional planning agencies. As an 

aid to  those agencies responsible for  land use controls, t h i s  report recommends 

that  the amount of water available for  development and use be clearly defined 

through the water r ights  process established by State law. Furthermore, this  

report recommends that  the State  Board give clear indication to the local and 



TABLE 1-1 

SUMMARY TABLE 
WATER USE AND WATER RIGHTS SUMMARY FOR THE CALIFORNIA 

PORTION OF THE LAKE TAHOE BASIN 

WATER 
PRESENT WATER USE (AFA) 

USE APP~OP- 
Ground T o t a l  

r i a t i v e  Water Other D i v e r s i o n  
ZONE R igh ts  D i ve rs ions  D ive rs ions  For Use Min-Max 

Nor th  Tahoe 92 1 I 1763-2067 
Zone A 

West Tahoe 
Z ~ n e  B 

South Tahoe 1288 521 0 1163 7661 6936-8518 
Zone C (10%) (42%) (9%) (61%) 

TOTAL 3293 6704 241 8 12414 11093-13888 
CALIFORNIA. (27%) (54% (19%) (100%) 

TAHOE 

POTENTIAL DEMAND (AFA) WATER USE RATES (ga l /day)  
REPORT tupans i  on 
ALLOCATION Bui 1 dout  Demand Per Dwe l l i ng  

( AFA) Demand (TRPA) Per Cap i ta  U n i t  

0 Sewer i n f i l t r a t i o n  water  expor ted f rom t h e  Rasin 600 - - 
c Dep le t i on  assoc ia ted w i t h  lake s torage and f l o w  enhancement 

o P o t e n t i a l  S ta te  o f  Cal i f o r n i a  water  requ i rements  

c Water R igh ts  c u r r e n t l y  h e l d  by  U.S. Fo res t  Se rv i ce  2,550 

TOTAL WATER ALLOCATION TC CALIFORNIA PORTION OF 
BASIN IN INTERSTATE WATER COMPfiCT 



regional planning agencies of the 1 imitations of water supply. If existing l o t s  

are t o  receive preference in allocating that  supply, no further subdivision 
development should be approved i n  the California portion of the Lake Tahoe Basin. 

This i s  a general recommendation, based upon the f ac t  that  the present law does 

not provide for  ful l  control of water use. A more specif ic  se t  of recommendations 

could be developed i f  appropriate s ta tutes  were enacted to  ensure that  water use 

stays within the l imits s e t  by the Inters tate  Water Compact. 

A key recommendation of th i s  report  i s  that ,  a f t e r  consideration of U .  S .  Forest 

Service r ights ,  State of California needs and other minor depletions, appropria- 

t ive  water r ight  permits for  the remainder of Cal i fornia 's  compact allocation be 

given to  the three public u t i l i t y  d i s t r i c t s  in the California portion of th i s  
basin. These permits should be structured to  take into account the Inters tate  

Water Compact, the needs of each d i s t r i c t ,  and a l l  sources of water supply 
including groundwater. 

Throughout the report reference i s  made to various "zones" into which the Lake 

Tahoe Basin has been divided for  purposes of analyzing water use and water r ights .  

These zones and the u t i l i t y  d i s t r i c t s  to which they correspond are: 

o Zone A - North Tahoe (North Tahoe Pub1 i c  Ut i l i ty  Distr ic t )  

o Zone B - West Tahoe (Tahoe City Public Ut i l i ty  Distr ic t )  

o Zone C - S o u t h  Tahoe (South Tahoe Pub1 i c  Ut i l i ty  Distr ic t )  

o Zone D - Douglas County, Nevada 

o Zone E - Washoe County and Carson City, Nevada 

The zones, shown in Figures 111-1 and IV-1, were chosen because they closely 

correspond to existing sewage collection and treatment systems within the Lake 

Tahoe Basin. In Ca1 i fornia,  these zones correspond to the jurisdictional zones 

of the pub1 i c  u t i l i t y  d i s t r i c t s  which have f i led  applications for appropriative 

water rights to  serve these areas. 

B .  RECOMMENDED POLICY POSITIONS FOR WATER RIGHT ADMINISTRATION 

Besides determining the present water use in the Lake Tahoe Basin through detailed 

investigation and analysis,  the report  also analyzes the effect  on future water 

use of various land use scenarios. Table 1-1 i s  a summary of water use and water 



r i g h t s  i n  the  California port ion of the  Lake Tahoe Basin, showing present water 

use, potent ia l  demand, and water use ra tes  f o r  the th ree  zones. As a  r e su l t  of 

the  inves t iga t ion  and analyses,  several  major policy posit ions are  apparent: 

o  Guidance f o r  both ground and surface water supplies i s  needed in 

the  California port ion of the Lake Tahoe Basin. All water users 

should be made aware of the  l imi ta t ions  on t h e i r  a b i l i t y  t o  expand 

water use. 

o  No l e s s  than 2,900 acre-feet  per annum ( a f a ) ,  most of which i s  

covered under rights already assigned t o  the Forest Service, 

should be held f o r  public uses charaeable t o  the  In te r s ta te  

Water Comnact, incl  udjng use on Federal and S t a t e  lands. 

o  I t  i s  prudent t.o assume t h a t  denletions due t o  exoort from the 

basin of water i n f i l t r a t e d  in to  sewer l i ne s  and a. portion nf the 
d'.,-.-"- 

I V C ~  1-4 t o  l ake  stoi-aqe and subsequent1.y released fo r  

streamflow enhancement would be counted aqa ins t  Cal i fornia ' s  

a l loca t ion .  The annual amount of these deplet ions i s  estimated 

t o  t o t a l  1,100 ac re - fee t .  

o  In consideration of the  t o t a l  23,000 annual acre-feet  a l locat ion 

speci f ied  in the  I n t e r s t a t e  Water Compact, U .  S. Forest Service 

water r i gh t s ,  S t a t e  of California water requirements, depletions 

associated with lake storage,and exported sewer i n f i l t r a t e ,  

no more than 19,000 acre-feet  per annum ( a f a )  remains fo r  al loca- 

t ion  f o r  water use on non-Federal and non-State lands within the  

California portion of the  Lake Tahoe Basin. 

o  On the  basis of potent ia l  development of ex i s t ing  subdivided lands ,  

d i s t r ibu t ion  of t he  remaining 19,000 afa by zone would be: 

North Tahoe Zone A - 2,890 afa - 15% 

West Tahoe Zone B - 4,010 afa - 21% 

South Tahoe Zone C - 12,100 afa - 64% 

o The Sta te  Board should issue  three  new permits covering these zones 

subject  t o  conditions intended t o  ensure t h a t  the  amount of water 

used under the  permits does not resu l t  in water use in excess of the  

amount avai lable  f o r  each zone. Contimued development without recogni- 



tion of ultimate ava i lab i l i ty  of water on a zonal basis could resul t  

in aggregate use in excess of the Compact allocation. Allocation of 

water t o  the three zones will help the responsible local agencies 

deternii ne the appropriate levels of devel opment . 

o The State Board should reauest tha t  the Reqional Planninq Aqencies 

(CTRPA and TRPA) .  the counties and the c i tv  within the California 

Portion of the Lake Tahoe Basin not amrove anv develo~ment which 

would lead t o  an eventual level of water diversion for use in excess 

of the allocations s ~ e c i f i e d  in th i s  rePort which are desianed to 

allow water development within the l imitations imposed by the Inter- 

s t a t e  Water Compact. 

o In issuing waste discharge requirements for  the disposal of municipal 

wastewater from the California portion of the lake Tahoe Basin; the 

Regional Board should include conditions consistent with the a l lo t -  

ments t o ' t h e  three zones to  help ensure that  water use in the basin 

will be in accord with the water r ight  policies se t  forth herein. 

o I n  view of the apparent lack of supply to  meet the needs of a l l  

existing subdivided l o t s ,  a careful evaluation should be made before 

a1 locating water t o  those lo ts  which are  environmental ly sensit ive.  

o I f ,  in the future,  continued groundwater development in aggregate 

with other diversions threatens to exceed the allocations specified 

in th i s  report ,  the State of California should consider regulation of 

groundwater, as well as surface water diversions, i f  necessary t o  
meet i t s  commitment under the Compact. 

o The State Board's 1972 "Policy for  the Administration of Water Rights 

in the Lake Tahoe Basin" should be amended t o  re f lec t  the findings 

and recommendations of this  report. 

o The State Board should require water companies in the California 

portion of the Lake Tahoe Basin who have any diversions under the 

Board's jur isdict ion t o  keep complete and up-to-date records of a l l  

their  water diversions and service area characteristics (number and 

type of services,  e t c .  ) . 



FINDINGS AND CONCLUSIONS 

o Reliable and reasonably accurate diversion records are  kept for less 

than 40% of the water diverted for use. Less than 5% of diverted 

water i s  metered to  individual users. 

o The average water demand in the California portion of the Lake Tahoe 

Basin for  a l l  municipal, domestic, and i r r iga t ion  uses as of 1977 i s  

12,430 acre-feetlannum. This demand i s  based upon the 197A-77 average 

ra te  of use and the 1977 level of development. The present maximum 

water demand, based upon' the maximum ra te  of use observed during the 

1974-1977 period i s  13,900 acre-feetlannum. The drought level of 

demand i s  11,300 acre-feetlannum. 

o The annual water demand within the California portion of the Basin 

has been increasing s teadi iy over the past twenty years a t  a r a t e  of 

approximately 450 acre-feet per year. However, a decline in total 

demand of about 300 acre-feet per year was observed during the 1976-77 

drought years. 

o Several factors influence average water use per connection, including 

the fol lowing: 

a. Occupancy ra tes .  

b .  Population per residential  unit .  

c. Relative proportion of single family homes, hotel/motel units,  

campgrounds, mobi 1 e homes, mu1 t i  pl e family dwell ings . 
d .  Drought conditions. 

e.  Rationing programs or increased use of water meters. 

f .  Extent of lawns and landscaping techniques. 

g .  Waste and unaccounted for  water. 



o Present occupancy rates throughout the California portion of the Lake 

Tahoe Basin a re  quite low. Occupancy rates  range from a low of 48% 

in winter to  a high of 72% in summer. The average annual occupancy 

ra te  i s  56% with between 3.1 and 3.2 persons per occupied unit. 

Increases in occupancy rates  or number of persons per unit will 

increase water use without additional construction of dwelling units.  

o Present levels of both per capita water use and water use per dwelling 

unit are  lower than in other urbanized areas of the State. The average 

per capita ra te  of use in the Tahoe Basin i s  160 gallonslcapitalday. 

The average annual per capita use ra te  in a l l  urbanized areas of the 

State ,  not including industrial  or agricultural uses, i s  210 gal lonsl 

capita/day. The average annual rate  of water use per dwelling unit for  

the four major types of residential  units i s  approximately: 

GalIUni t/Day 

Single Family Homes 327 

Mu1 tip1 e Fami ly Units 189 

Hotel /Motel Units 116 

Mobile Hones and Campgrounds 110 

The combined annual average rate  of water use per dwelling unit in the 

California portion of the Lake Tahoe Basin i s  270 gallons/unit/day. 

o The Tahoe Keys development on the south shore of Lake Tahoe has the 

highest r a t e  of unit water use in the California portion of the Lake 

Tahoe Basin, 50% more than the average of other Lake Tahoe water users. 

Annual per capita use i s  approximately 260 gallcapi talday. The majority 

of the water i s  used for  landscape i r r iga t ion  during the summer. Increased 

levels of basinwide landscape i r r igat ion could significantly increase 

dwelling unit and per capita water use ra tes .  

o During the 1976-77 drought, unit water use rates  dropped between 5% and 

20% in various areas throughout the Basin. During 1977, unit water use 

decreased to  86% of the pre-drought ra tes ,  a saving of 14% in that  year.  

However, the e f fec t  of the drought in stimulating long-term savings i s  

unknown .  



o The population within the California portion of the Lake Tahoe Basin 

has been increasing s i gn i f i c an t l y  over the  pas t  20 years .  The x t ima t ed  

1977 population and ult imate population, not including day use, on a l l  

pr ivate  lands within the California portion of the Basin i s  l i s t e d  below. 

Ultimate Po?ulation i s  t h a t  which could be supported by a 19,000 afa 

supply with present d i s t r i bu t i on  of housing un i t  types,  present per 

capi ta  water use (160 gal l cap i  ta lday)  and present seasonal population 

d i s t r i bu t i on .  

ESTIMATED POPULATION 

1977 Ultimate 

a .  Peak day 94,000 1 59,000 
b. Summer Average 82,000 1 38,000 
c .  Annual Average 64,400 100,000 
d. Winter Average 54,200 84,000 

o A s i gn i f i c an t  amount of unaccounted fo r  water appears t o  be associated 

with municipal and domestic diversion f o r  use i n  the  Lake Tahoe Basin. 

Unaccounted f o r  water i s  normally defined as water t h a t  has been pumped b u t  

not otherwise accounted f o r .  In the context of this repor t ,  unaccounted 

f o r  water i s  the  di f ference between i n i t i a l  water diversion and wastewater 

d isposal ,  a f t e r  accounting f o r  i r r i ga t i on  use. Unaccounted fo r  water may 

be a t t r i b u t a b l e  to  d i s t r i bu t i on  system leakage, in ternal  household o r  

commercial consumption, winter bleed water, o r  sewer system exf i l  t r a t i o n .  

Nationally, d i s t r i bu t i on  system losses average about 13% of to ta l  water 

diversion.  A t  Lake Tahoe unaccounted f o r  water appears t o  be a t  l e a s t  

22% of diversions.  Effor ts  d i rected a t  reducing the amount of unaccounted 

f o r  water l o s t  through leakage and wastage could be e f fec t ive  in reducing 

water demand. 



o  A r e l a t i v e l y  h i g h  l e v e l  o f  water  d i s t r i b u t i o n  system b leed ing  f o r  

w i  n t e r  f r e e z e  c o n t r o l  i s  be1 i eved t o  occur i n  several  Lake Tahoe water  

systems. These a re  u s u a l l y  smal l  wa te r  systems o r i g i  nal l y  designed 

f o r  summer use on l y .  Most o f  these systems are  l o c a t e d  on t h e  west 

shore (Zone B ) ,  b u t  a  few are  l o c a t e d  on t h e  Nor th  Shore (Zone A) .  As 

much as 80% o f  w i  n t e r  d i v e r s i o n  i n  c e r t a i  n  systems may be d i s t r i b u t i o n  

system b leed  water .  On t he  whole, e leven  percen t  (11%) o f  t h e  t o t a l  

d i v e r s i o n  f o r  use i n  West Tahoe (Zone B )  i s  be l i eved  t o  be f o r  d i s t r i -  

b u t i o n  system f r e e z e  c o n t r o l .  I n  No r th  Tahoe,(Zone A) an est imated 

seven pe rcen t  o f  t o t a l  d i v e r s i o n  f o r  use i s  est imated t o  be d i s t r i -  

b u t i o n  system b l  eed water.  L i t t l e  o r  no b leed ing ,  o t h e r  t han  f o r  

i n d i v i d u a l  res idences,  i s  b e l i e v e d  t o  occur i n  South Tahoe, 

(Zone C) .  

o  The I n t e r s t a t e  Water Compact l i m i t s  wa te r  d i v e r s i o n  f o r  use w i t h i n  t h e  

Cal i f o r n i  a  p o r t i o n  o f  t h e  Lake Tahoe Basi  n  t o  23,000 acre - fee t  pe r  

annum. I f  a1 lowance i s  made f o r :  

a. Expo r t  o f  sewer i n f i l  t r a t i o n  (600 a f a )  , 
b. Est imated d e p l e t i o n  assoc ia ted w i t h  l a k e  s torage and stream f l o w  

enhancement (500 a fa )  , 
c. Developed and undeveloped U. S. F o r e s t  Se rv i ce  (USFS) water  r i g h t s  

(2550 a f a )  and, 

d. Presen t  and p o t e n t i  a1 S t a t e  o f  C a l i f o r n i a  needs f o r  parks and 

r e c r e a t i o n  and e r o s i o n  c o n t r o l  (350 a f a )  , 

Then 19,000 ac re - f ee t  p e r  annum i s  a v a i l  ab le  f o r  munic ipa l  , domestic 

and i r r i g a t i o n  use on p r i v a t e  1  ands w i t h i n  t he  C a l i f o r n i a  p o r t i o n  o f  

t he  Basin.  

o  The f a c e  va lue  o f  a p p r o p r i a t i v e  pe rm i t s  and l i censes  a1 ready i ssued  by 

t he  S t a t e  Board f o r  d i v e r s i o n  f o r  use i s  approximately 13,850 acre - fee t  



p e r  annum, o f  which 3,300 ac re - f ee t  p e r  annum i s  p resen t l y  be ing  

d i ve r t ed .  A t  one t ime  water  demand under those app rop r i a te  r i g h t s  i s  

es t imated  t o  have approached 5000 ac re - f ee t  p e r  annum. Dec l i ne  from 

maximum h i s t o r i c a l  amounts i s  due t o  decreased i r r i g a t e d  acreage, and 

re1 i ance upon o t h e r  sources, p r i  nc i  pa l  l y  groundwater, f o r  expanding 

mun ic ipa l  and domest ic suppl ies.  Use under r i g h t s  n o t  recorded w i t h  

t h e  S t a t e  Board i s  about 9,130 ac re - f ee t  p e r  annum. 

o  The l e g a l  bases o f  many sur face  water  d i v e r s i o n s  w i t h i n  t h e  C a l i f o r n i a  

p o r t i o n  o f  t h e  Lake Tahoe Bas in  a re  n o t  c l e a r l y  d e f i  ned. Many of 

these d i v e r s i o n s  a r e  made on t h e  c l a i m  o f  e i t h e r  pre-1914 o r  r i p a r i a n  

r i g h t s .  I n  e i t h e r  case on ly  a  c o u r t  d e c i s i o n  o r  a  watershed ad jud i -  

c a t i o n  can e s t a b l i s h  t h e  v a l i d i t y  and e x t e n t  o f  t h e  r i g h t s .  Sur face 

water d i v e r s i o n s  w i t h  r i g h t s  n o t  c l e a r l y  d e f i n e d  c o n s t i t u t e  over  19% 

(2400 a f a )  o f  t h e  d i v e r s i o n s  f o r  mun ic ipa l  , domestic and i r r i g a t i o n  

supply wi t h i  n  t h e  Cal i f o r n i a  p o r t i o n  of t h e  Basi  n. These d i v e r s i o n s  

i n c l u d e  t h e  f o l l o w i  ng: 

Nor th  Tahoe, Zone A 

1 )  No r th  Tahoe P.U.D. - Tahoe V i s t a / K i  ngs Beach Area - d i v e r s i o n  

from Lake Tahoe a t  t h e  O l d  Brockway Hote l  pumphouse ( p o s s i b l e  

pre-1914 r i g h t ) .  

2)  Agate Bay Water Co. - D i v e r s i o n  f rom unnamed sp r i ng  f o r  domes- 

t i c  use ( p o s s i b l e  r i p a r i a n  i f  r i g h t s  a r e  reserved i n  

i n d i v i d u a l  deeds). 

3 )  Nor th  Tahoe P.U.D. - D o l l a r  Cove System (Chinquapin) - D i v e r s i o n  

from Lake Tahoe f o r  domesti c  use wi t h i  n  Chi nquapi n  devel opment 

and t h e  Do1 1  a r  Cove subd i v i  s i  on ( p o s s i b l e  p a r t i  a1 ri p a r i  an) . 
4)  Cal edonia Mutual  Water Co. and severa l  o the r  d i v e r t e r s  - 

I n d i v i d u a l  d i v e r s i o n s  from Lake Tahoe f o r  domestic use ( p o s s i b l e  

r i p a r i a n ) .  



F u l  t o n  Water Co. - D i v e r s i o n  from Lake Tahoe which has been 

p e t i t i o n e d  as a  p o i n t  o f  d i v e r s i o n  under a p p r o p r i a t i v e  r i g h t  

A-19819 (P-14336). 

N o r t h  Tahoe P .U .D .-Tahoe Mar i  na/Lake Tahoe Es ta tes .  D ivers ions  

f rom Lake Tahoe f o r  non - r i pa r i an  use (unknown r i g h t s ) .  

West Tahoe, Zone B  

Tahoe Pines Water Co. - D i v e r s i o n  from Lake Tahoe and Blackwood 

Creek ( p o s s i b l e  r i p a r i a n  i f  r i g h t s  a r e  reserved i n  i n d i v i d u a l  

deeds) . 
Tahoe Swiss V i l l a g e  Water U t i l i t y  - d i v e r s i o n  from Lake Tahoe 

( p o s s i b l e  r i p a r i a n  i f  r i g h t s  a re  reserved i n  i n d i v i d u a l  deeds). 

Tahoe City P .  U. D. - McKinney Shores - d i v e r s i o n  from Lake 

Tahoe f o r  ~ c ~ i n n e ~  Shores s u b d i v i s i o n  ( p o s s i b l e  r i p a r i a n ) .  

Water ' s  Edge Condominiums - D i v e r s i o n  from Lake Tahoe ( p o s s i b l e  

r i  p a r i  an) . 
Meeks Bay V i s t a  Mutual Water Co. - d i v e r s i o n  from Lake Tahoe 

( p o s s i b l e  r i p a r i a n ) .  

Tahoe S i e r r a  Es ta tes  - d i v e r s i o n  f rom l a k e  Tahoe f o r  domestic 

use ( p o s s i b l e  r i p a r i a n  i f  r i g h t s  a re  reserved i n  i n d i v i d u a l  

deeds). 

Es t imated  300 i n d i v i d u a l  r i p a r i a n  d i v e r s i o n s  f o r  1  a k e f r o n t  

p r o p e r t y .  

Q u a i l  Lake Water Co.- d i v e r s i o n  from E l l i s  Creek f o r  domestic 

and mun i c i pa l  use ( p o s s i b l e  r i p a r i a n  o r  pre-1914 r i g h t ) ,  

Lake F o r e s t  Water Co. - d i v e r s i o n s  from Lake Tahoe f o r  domestic 

use ( p o s s i b l e  pre-1914 r i g h t ) .  

Sky land Mutual Water Co. - d i ve rs i ons  from Lake Tahoe f o r  domes- 

ti c  use ( p o s s i b l e  ri p a r i  an) . 
Tahoe Park Water Co. - d i v e r s i o n s  from Lake Tahoe and unnamed 

s p r i  ng f o r  domestic use ( p o s s i b l e  pre-1914 d i v e r s i o n  and r i p a r i a n )  . 
Tamarack Mutual Water Co. - Several d i v e r s i o n s  f rom Lake Tahoe 

and an unnamed s p r i n g  ( p o s s i b l e  r i p a r i a n  d i v e r s i o n s ) .  

C a l i f o r n i a  S ta te  Parks - severa l  s p r i n g  and Lake Tahoe d i ve rs i ons  

f o r  r e c r e a t i o n a l  and campground use (p robab le  r i p a r i a n ) .  



14) U.S.F.S campgrounds and parks - several diversions from Lake 

Tahoe ( possi b1 e ri pari an or reserved rights) . 
15) Tahoe City P .  U .  D .  - Rubicon Properties - diversion from Lonely 

Creek Gulch in excess of original domestic needs of 1 icensed 

appropriative right (no known r ight ) .  

South Tahoe. Zone C 

1) South Tahoe P .  U .  D .  - diversion (portion o f )  from Cold Creek 

( probabl e pre-1914 r ight )  . 
2 )  USFS - Fa1 len Leaf Lake Campground - diversion from Fa1 len Leaf 

Lake f o r  campground use. ( possi bl e riparian or reserved r ights ) .  

3 )  USFS - several miscellaneous diversions for  use by lessees (possible 

r ipar i  an or reserved r igh t s ) .  

4) Lake Tahoe Country Club - diversion from Upper Truckee River for  

g o l f  course i r r igs t ion  ( prohahl e r ipar ian) .  

5 )  Cascade Properties - diversion from Cascade Lake for  domestic 

use (possible  riparian diversion i f  reserved in  individual deeds 

fo r  non-riparian parcels) . 
6) USFS - several mi scell aneous diversions for  domestic or recreational 

use on non-riparian 1 ands (claimed reserved r ights ) .  

o A t  present no means short  of a court adjudication i s  provided by 

California water rights law t o  a l locate  water t o  a l l  water companies 

or water systems within the California portion of the basin. How- 

ever, i f  such an allocation could be performed, several procedures 

could be used t o  arr ive a t  an equitable dis t r ibut ion.  One such pro- 

cedure would be to d is t r ibute  the total  zonal water allocation t o  
the individual water companies on the basis of existing subdivided 

lands. Table 1-2 exemplifies such a scheme. The water allocation 

shown in Table 1-2 uses the following c r i t e r i a :  

o The projected golf course water requirenlents are sub- 

tracted froill t h o  t o t < ~ ' l  z o r l ~ ~ l  01 lol. i~lc!rr  I.. 



TABLE 1-2 

EXAMPLE PROCEDURE OF WATER ALLOTMENT 
TO INDIVIDUAL WATER COMPANIES WITHIN EKH 

WATER USE ZONE 

PRIVATE DCMESTIC WATER USE 

MATm , lcRc;;~ER 'I 

 TOTAL^, 
;:I- 

ALLOTMENT UNDER FULL EUILDUJT PUBLIC USE WATER  MUM^ 
OF EXISTING1 SUBDIVIDED LOTF!ENT2 ALLOT- HISTOR- 
DEVELOPIIENT MENT ICAL 

SFU's MFU1s MHIffi (afa) CRES (afa) (afa) l a fa )  

Horrh Tahw, Zone A 
1 .  ! i o ~ t h  iahoe P.l.i.0 

A.  Col lar  Cove 1 59 183 0 
6.Carnel ian . 118 293 8 
C. Tahw Varina 269 2 0 
2 .  Tahoe Vista, 

Kings Beach 2879 1222 1956 
2. Fulton K. C. 

4. Links 20 0 0 
6. Cedar F l a t  953 42 0 

3. .!:ate Eay Ii 640 6 0 
4. Yiscel-laneous - 65 - 0 - 0 

Suh Total  5003 1748 1964 . 
5. ~ o l f  courses 11 I -  - -  

kest Tahoe. ZoneA 
1. Tahoe C i t y  P.U.D. 

P .  Tahoe C i t y  

C. Ruhicon Prop. 

iahoe H i l l s  
2. Fulton, Panorama 
3. Lake Forest 
4. La;evie\~ W. C. 
5. Lake Fark Terrace 
6. Tabce S ier ra  

Estates 
7. Tzhw Park W. C. 
8. Tahoe Park Heights 
9. Ta lnon t /T~ in  Peaks 

' Pr iva te  Domestic Water Use Al lotment i s  computed by subtract ing maximum h i s t o r i c a l  
', g o l f  course i r r i g a t i o n .  and 18% c m e r c i a l  and pub l i c  service water use. The r e -  

mainder i s  p ropo r t i ona l l y  d iv ided among a l l  water users accordins t o  the estimated 
nunaer o f  r e s i d e ~ i t i a l  u n i t s  a t  bu i ld -out .  This d i s t r i b u t i o n  noufd a l low water use f o r  
the var ious types o f  r es iden t i a l  u n i t s  a t  r a tes  s im i l a r  t o  t3e h i s t o r i c a l  basin-wide 
averages, which are  as fo l lows:  

Single Family Un i ts  (sFU'S) - 327 gal/uni t /day 
H u l t i ~ l e  Family Un i ts  (!1FU1s) - 189 gal/uni t /day 
Eote lp io te l  Un i ts  (H/M) - 116 gal/uni t /day . . 
Uobi le Hmes & Carros (FIE/CG) - 110 gal/uni t /day 

2 --- C r r e - c i a 1  and P l ~ b l i c  Service \!ater Vse i s  present ly about 18% o f  t o t a l  d ivers ion 
f o r  use. Tnis v a l w  i s  assuired t o  remain constant and i s  prorated t o  the indiy1.d- 
ua i  water companies accordino t o  the r e l a t i v e  acreaqe of present ly urbanized 
General ~omnerc ia l  and ~ u b l i ;  Service land use zone: establ ished by the reg iona l  
olannina aqencies. 

10. Ward Well W.C. 
11. Ward Creek W.C. 
12. Timberland 
13. Skyland 
14. Tahoe Pines 
15. Tahoe Swiss 

V i l l age  
16. Madden Creek 
17. Quail Lake 
18. McKinney W.D. 
19. Tahoma Meadows 
20. Tahoe Cedars 
21. Waters Edge 
22. Glenridg? 
23. Heeks Biy Vis ta  
24. Tamarack 
25. Miscellaneous 

Sub Total  
26. Gol f  Courses 

Zone Tota l  

PRIVATE DOMESTIC WATER USE 
ALLOTMENT UNOER F'JLL 5UILOCUT 
OF EXISTING' SUEDlVIDEO 
DEVELOPIIENT 

WhTER 
SFU's MFU's V/H I4H/CG (afa) 

South T a h o e A n e  C 11 1. South Tahoe P.U. 8821 . 3394 5665 1058 
2. Lakeside MWC 89 0 2277 0 
3. Tahw Keys W.C. 1330 315 0 0 

.4. Lukins W.C. 981 250 174 58 ' 

5. Angora H.C. 1 4555 0 160 70 
6. TPU&G Co. 0 160 70 
7 .  .Miscellaneous 1 550 1810 221 

Sub Total  21807 4509 10086 1477 
8. Golf  Courses 

.Zone Tota l  11 
3 Tota l  Water Allotment i s  t he  t o t a l  hypothet ical  a l l oca t i on  f o r  each water company 

based upon prorated p r i va te  domestic and comnercial/public serv ice  water use. 

Maximum H is to r i ca l  Uater Use i s  the observed o r  estimated maximum annual water use 
wr th in  leach water corrpany. Aster isks (*) i nd i ca te  those conpantes wtase mxirrum 
h i s t o r i c a l  use i s  knom or  bel ieved t o  have exceeded water al lotment computed by 
t h i s  procedure. 



o Eight-two percent of the remaining water i s  prorated 

to  each water company on the basis of number and types 

of residential  units estimated to  ex is t  a t  fu l l  buildout 

of existing subdivided lo t s  a t  approximately the present 

basi n-wide water use ra tes .  

o The other 18 percent of the remaining water i s  prorated 

to each water company for  commercial and public service 

water use on the basis of the existing area of General 

Commercial and Public Service zones which are  established 

by the regional land use plans and which are currently 

urbanized. 

On the basis of th i s  a1 location procedure, a number of water systems 

would be currently diverting water in excess of the i r  individual 

a1 lotment. These water companies are  indicated by an asterisk (*)  

in the l a s t  column. In these instances the individual allocations 

cou ld  be adjus ted  t o  r e f l ec t  historical use minus any waste or 

unreasonable use that  has occurred. This would mean that less water 

would be available to other systems where present water use i s  not 

as great.  Alternatively, water systems with high levels of use 

could employ water conservation practi ces to  reduce total  water 

demand. 

D .  DETAILED RECOMMENDATIONS 

o The amount of water (1860 afa)  specified in permitted applications A-11449 

(P-7756) and A-22651 (P-15771) presently held by the U.S.F.S. Tahoe Basin 

Management Unit should be kept available for  use on public lands owned by 

the U.S.F.S. These lands constitute 71.5% of the California portion of 

the Lake Tahoe Basin. The diversions authorized by the permits were 

or i  gi nal ly  intended for  resi  denti a1 development on private 1 ands . How- 

ever, those lands have been acquired by the Forest Service for  public use, 

and the water covered by the permits should be applied t o  that  use, sub- 

jec t  t o  the following conditions: 



1 .  That use of t h i s  water be f o r  the benefi t  and welfare of the 

general pub1 i c  and be consis tent  with management plans promulgated 

by the  U.S .F .S .  and po l ic ies  of the S ta te  Board. 

2. That the place of use be l imited t o  U.S.F.S. lands within the 

California portion of the  Lake Tahoe Basin and the channel of 

the  Truckee River below Lake Tahoe. 

3. That progress made by the U.S.F.S. i n  putt ing t o  use the fu l l  per- 

mitted amount of A-11449 and A-22651 be per iodical ly  reviewed by 

the S t a t e  Board. Appropriate amendments should be made to  the 

permits upon pe t i t ion  by U.S.F.S. o r  the Board's own motion. 

4. I f  a t  any time in  the  fu tu re  i t  becomes apparent t h a t  the  remainder 

o f  the  water supply ava i l ab le  under the Compact f o r  other competfng 

uses i s  insuf f i c ien t  and the  U.S.F.S. cannot show spec i f i c  plans 

f o r  f u l l  u t i l i z a t i o n  of water covered by the  two permits, then the  

S t a t e  Board shall  consider reducing the permitted amount, so t ha t  

water not used by the  U.S.F.S. wil l  be avai lable  f o r  use by others.  

5. That t o t a l  water diversion f o r  municipal , domestic, campground and 

i r r i ga t i on  use on federal  lands within the California portion of 

the Lake Tahoe Basin under a1 1 water r i gh t s ,  and any water used fo r  

streamflow enhancement and f i shery  maintenance released from Lake 

Tahoe t o  the Truckee River in excess of any other exis t ing r ights,  

be l imited t o  2,550 acre-feet  per annum. 

o The S t a t e  Board should consider pa r t i a l  approval of water r igh t  Applica- 

t ions  A-23393, A-23479 and A-24257 (held by the South Tahoe, Tahoe City 

and North Tahoe P . U . D .  Is) in  the amounts of 12,100, 4,010, and 2,890 

acre-feet  per annum, respect ively .  The S ta te  Board should consider 

pl acing the fol  1 owing conditions on the permits : 



1. The q u a n t i t y  o f  water  d i v e r t e d  f o r  use should i n c l u d e  water  used 

on p r i v a t e ,  county, o r  c i t y  owned lands w i t h i n  each o f  t h e  

r e s p e c t i v e  zones. 

2. Water d i v e r t e d  f o r  use on s t a t e  o r  f e d e r a l l y  owned p u b l i c  lands 

shou ld  n o t  be chargeable a g a i n s t  t h e  q u a n t i t y  a l l owed  under t he  

permi ts ,  b u t  should be charged aga ins t  r i g h t s  h e l d  by e i t h e r  t he  

S t a t e  o f  C a l i f o r n i a  o r  t h e  U n i t e d  S ta tes  Government. 

3. Water d i v e r t e d  under these  a p p r o p r i a t i v e  r i g h t s ,  t oge the r  w i t h  

wa te r  d i v e r t e d  f rom a l l  o t h e r  n a t u r a l  sources, i n c l u d i n g  ground- 

water ,  f o r  use on non-s ta te  and non- federa l  lands,  w i t h i n  each 

zone, shou ld  n o t  exceed t h e  annual 1  i m i t a t i o n s  s p e c i f i e d  above. 

4. The gross p l a c e  o f  use s p e c i f i e d  i n  t he  approved permi ts  should 

be non-over1 appi  ng, b u t  taken  t oge the r  should cover  t he  e n t i  r e  

C a l i f o r n i a  p o r t i o n  o f  t he  Lake Tahoe Basin.  

5. A l l  o t h e r  pending a p p l i c a t i o n s  should be denied, un less t h e  appro- 

p r i a t e  P u b l i c  U t i l i t y  D i s t r i c t  c e r t i f i e s  t h a t  i t  i s  unable and/or 

u n w i l l i n g  t o  supply  t h e  proposed p r o j e c t .  I n  such case, t he  i n d i v i -  

dual  a p p l i c a t i o n  should be eva lua ted  on i t s  m e r i t s .  The amount 

covered by any p e r m i t  i s sued  pursuan t  t o  the  a p p l i c a t i o n  should be 

charged a g a i n s t  t h e  t o t a l  amount a l l o t t e d  t o  t h e  r e s p e c t i v e  P u b l i c  

U t i l i t y  D i s t r i c t s  zonal a l l o c a t i o n .  A p p l i c a t i o n s  by S ta te  agencies 

o r  t h e  U.S. Fo res t  Se rv i ce  shou ld  be charged a g a i n s t  t h e  amount 

a l l o c a t e d  f o r  pub1 i c  uses. 

o  The f o l l o w i n g  c o n d i t i o n s  shou ld  be i n c l u d e d  as r e s t r i c t i o n s  on a1 1  permi ts  

and a p p l i c a t i o n s  which come b e f o r e  t h e  S ta te  Board f o r  rev iew.  

1 .  T o t a l  month ly  and annual a c r e - f e e t  l i m i t a t i o n s  should be imposed. 

2. Month ly  and annual l i m i t a t i o n s  should be based upon p r o j e c t e d  

requi rements w i t h i n  t h e  p e r m i t t e d  p l ace  o f  use, i n s o f a r  as they  

a r e  c o n s i s t e n t  w i t h  l a n d  use c o n t r o l s  and w i t h  t h e  o v e r a l l  l i m i t a -  

t i o n  imposed by t h e  Compact. 



3. Water d i v e r t e d  f r om a l l  sources, i n c l u d i n g  o t h e r  a p p r o p r i a t i v e  

r i g h t s ,  r i p a r i a n  d i v e r s i o n s ,  and groundwater e x t r a c t i o n s  f o r  

use w i t h i n  t h e  p l a c e  o f  use t oge the r  w i t h  t h a t  d i v e r t e d  under 

t h e  pe rm i t  shou ld  n o t  exceed a  s p e c i f i c a l  l y  determined amount 

es tab l i shed  by t h e  S t a t e  Board. Th is  s p e c i f i e d  amount should 

be s u f f i c i e n t  f o r  t h e  needs o f  t he  p l ace  o f  use i n  p r o p o r t i o n  

t o  t h e  needs o f  t h e  e n t i r e  bas in .  

4. N o t i c e  should be g i ven  t o  each p e r m i t t e e  as t o  t h e  t o t a l  zonal 

a l l o c a t i o n  f o r  t h e  zone i n  which t he  p e r m i t t e d  d i v e r s i o n  and use 

occur .  Furthermore, p r o v i s i o n  should be made i n  each permi t t h a t  

i f  t o t a l  water  d i v e r s i o n  f o r  t h e  r e s p e c t i v e  zone exceeds t h e  zonal 

a l l o c a t i o n  due t o  inc reased  d i ve rs i ons  f r om non-permi t ted sources, 

such as groundwater, t h e  p e r m i t t e d  d i v e r s i o n  may be reduced a t  

' some l a t e r  date.  

5. I n s t a l l a t i o n  and maintenance o f  wa te r  meters o r  o the r  measuring 

dev ices s a t i s f a c t o r y  t o  t h e  S ta te  Board should be r e q u i r e d  on a l l  

sources i n c l u d i n g  groundwater. Each p e r m i t t e e  should p rov ide  

month ly  records  o f  such measurements i n  annual progress r e p o r t s .  

o  The S t a t e  Board shou ld  cons ider  t h e  f o l l o w i n g  a c t i o n s  p e r t a i n i n g  t o  

i n d i v i d u a l  s t a t u t o r y  a p p r o p r i a t i v e  permi ts  and 1  icenses w i t h i n  t h e  Lake 

Tahoe Basin.  

No r th  Tahoe, Zone A 

1  ) Nor th  Tahoe Pub1 i c  U t i l i t y  D i s t r i c t  (NTPUD) - Tahoe V i s ta IK ings  

Beach Serv ice  Area. 

On November 8, 1967, t h e  Oakwood Investment  Co. deeded most o f  i t s  

wa te r  system t o  t h e  NTPUD. The wate r  system f o r  t h e  Brockway G o l f  

Course and the  wa te r  r i g h t ,  A-171 39, t o  s e r v i c e  t h i s  course were 

s p e c i f i c a l l y  exc luded by t h e  deed. As such, t h e  p o r t i o n  o f  A-17139 

t o  i r r i g a t e  t h e  go1 f course was never t r a n s f e r r e d  t o  NTPUD. Th i s  

app rop r i a t i on ,  A-1 71 39 (P-13525), should be d i v i d e d  and each p a r t y  

shou ld  be made aware o f  i t s  r i g h t s  and r e s p o n s i b i l i t i e s .  



2)  NTPUD - Carnelian System. 

The only permitted appropriat ion in  the service  area i s  A-1379 (P-679) 

on Watson Creek f o r  0.67 c f s  with an annual face  value of 482 a f a .  

S i l t a t i o n  problems i n  the  diversion basin and other public health 

considerat ions have required the Permittee t o  abandon t h i s  point of 

diversion.  Thus, t he  appropriat ive r i gh t  should be cancelled o r  the 

points  of diversion changed. During 1977 the  Carnelian Woods well 

provided more than 91% of the water f o r  the  service  area.  Some water 

maybe provided by an unpermitted lake diversion t o  the service  area .  

Pending Applications 23727 and 24257 would cover t h i s  diversion and 

place of use. 

3 )  NTPUD - Do1 1 a r  Cove Sys tem. 

Appl i ca t ion  A-753 (L-107) h i s t o r i c a l l y  served the Dollar Estate with 

a l imited diversion of 2200 gpd w i t h  a face  value of 0.90 a fa .  Water 

ava i l ab le  under t he  r i g h t  i s  insuf f i c ien t  in  quanti ty and qua1 i t y  t o  

warrant i t s  continued use by the PJTPUD. I t  has not been used f o r  

several years.  This appropriat ive r i g h t  should be cancelled o r  the 

points  of diversion amended. 

Present water demand is  s a t i s f i e d  by unpermitted lake diversions.  

Pending Applications 23475 and 24257 would cover t h i s  diversions 

and place of use. (This repor t  recommends approval of Appl i  c a t i  on 

24257) 

4) Ful ton Water Co. - Cedar F la t  Service Area. 

A-18248 and A-19510 have two ident ica l  points of diversion. Decision 

D-1152 l imited these  diversions t o  a sum of 314 afa  and 50.5 af/mo. 

An additional point of diversion has been obtained with the acquisi-  

t ion  of the Cedar F l a t  Mutual Water Co. A p e t i t i on  t o  add t h i s  

point of diversion was f i l e d  on July 8, 1971. D u r i n g  1974-77 t h i s  

unpermi t t ed  diversion suppl ied some 42% of the t o t a l  diversion within 

t h i s  service area .  . Sta t e  approval of the peti t ioned addit ional  

point  of diversion i s  recommended. 



West Tahoe, Zone B 

1 ) Tahoe City Pub1 i c  Uti l i ty  Distr ic t  ( T C P U D ) .  

A peti t ion has been f i l ed  to consolidate the places of use and points 

of diversion fo r  various TCPUD water systems. Inter t ies  presently 

ex is t  between the Dollar Hill and Tahoe City water systems and the 

Rubicon Palisades/Tahoe Hills and Rubicon Properties water systems. 

Approval of the pet i t ion i s  recommended with the stipulation that  

inter t ied connections and a l l  points of diversion be metered. 

Furthermore, any consolidation of water r ights ,  points of diversion, 

and place of use within the existing Tahoe City P U D  water systems 

should recognize limitations on water use within each system as 

correlated with other diversions within West Tahoe, Zone 0 .  This 

report recommends allocation of 4,010 afa for  use on a l l  private 

lands within West Tahoe, Zone B .  I f  t h i s  allocation were used by 

the various systems within the zone in proportion to  the total  

zone water dependent development, the various TCPUD water systems 

would be en t i t l ed  t o  the fol 1 owing approximate amounts : 

afa 

o Tahoe City system 953 

o Dollar Point system 186 

o Rubi con Properties sys tem 203 

o A1 pine Peaks system 101 

o Mckinney Shores system 39 

o Rubi con Pal i sades1Tahoe Hi 11 s 92 

o Other systems 2,436 

2)  TCPUD - Rubicon Properties Water System. 

A-2626 (L-383) was originally licensed for  power generation and 

domestic use during the summer only. Domestic use was for  one large 

lakeshore house and cottages. The vast majority of the appropriation 

was for  power generation, a non-consumptive use. This beneficial use 

has been abandoned for  many years. The ent i re  right i s  used for  domestic 



supply to  a 600 parcel subdivision. This use depletes the ent i re  

flow of Lonely Gulch Creek in portions of most years. The original 

l icense should be amended t o  show an allowable domestic diversion 

fo r  use of 1.9 acre-feet per year which i s  estimated to correspond 

to  the original domestic use. 

South Tahoe, Zone C 

1 )  Lakeside Mutual Water Co. 

Water i s  provided to  th i s  service area by a permitted lake diver- 

sion, A-22640 (P-15421) and some minor well diversions. The permit 

should be reduced from the present value of 1,070 afa .  The amended 

should be tha t  which has been placed to  beneficial use 

(without waste) or an amount (291 afa)  based on the relat ive 

percentage of total  zone water dependent development in the service 

area,  whichever i s  more. This action i s  appropriate since further 

intense development under reg iona l  l and  use plans i s  not possible. 

The amended permi t should 1 imi t the diversion under the permit and 

a l l  other diversions for  use from a l l  natural sources, including 

groundwater, t o  the allocated amount. Requirements for metering 

a l l  sources should also be imposed. 

2) Tahoe Paradise Water and Gas Company (TPW&G) - Angora Water Company 
and Tahoe Keys Water Company. 

TPW&G has f i  led several appl ications fo r  appropriations direct ly  

from the Upper Truckee River or i t s  t r ibutar ies  (A-18030, A-18031, 

A-1 8038, A-1 8039, A-1 9629). These were permi t ted with diversion 

res t r ic t ions  such tha t  they were never developed. TPW&G has f i led  

change pet i t ions t o  ( a )  cover an extended place of use including the 

Angora Water Company service area and the Tahoe Keys service area, 

and ( b )  allow for  d i rec t  diversion from Lake Tahoe of the amount 

originally applied for .  No action has taken place on the permits 

or the pet i t ions in several years. All three service areas obtain 

95% of the i r  water supply from wells. A1 though TPW&G and Angora 

water system are  interconnected for  eliiergency s i tuat ions,  the Tahoe 

Keys water system i s  not. The Angora Water Company a1 so holds pending 



Application A-23502 which applies for  the same water for the same 

use as described in the TPW&G change pet i t ion.  Approval of the 

petitioned changes and/or approval of pending Application A-23502 

should include conditions limiting total  diversion for use. This 

l imitation should recognize a l l  sources of water, including ground- 

water. If the limitation were based on a proportional allocation 

of water t o  a l l  water service areas in South Tahoe, Zone C, consis- 

tent  with the total  zonal allocation, the systems would be en t i t led  

t o  the fol lowing approximate amounts: 

Annual Max. Flonth Peak Diversion 
(afa)  ( a f )  ( c f s )  

TPI:I&G 2,312 330 6.3 

Angora 2,112 302 5.8 

Tahoe Keys 490 70 1 . 4  

Total 4,914 702 13.5 

I t  i s  probable that  surface supplies will never he heavily rel ied 

upon  since groundwater development has progressed t o  such a large 

extent. 

The present average level of water use within Tahoe Keys i s  about 

560 afa .  This i s  greater than the proposed allocation specified 

above. A t  present the following options a re  available for further 

water development for  Tahoe Ke.ys: 

a )  Water development and use remains a t  or below present levels 

by means of intense water conservation measures, reduction of 

i r r igated landscape area, and/or l imitations on further 
devel opment . 

b )  Water development and use continues t o  increase above the 

490 afa amount. This would resu l t  in less  water being ultimately 

available to other water users within the basin in order to  stay 

within allocations specified in the Inters tate  blater Compact. 

o Many water companies in the California portion of the Lake Tahoe Basin 

do n o t  keep adequate records of the i r  water diversions for consumptive 

use, nor have they indicated intention to  do so in the immediate future.  

A concerted e f fo r t  should be considered by the State Eoard t o  require a l l  



companies t o  keep complete and up-to-date records  o f  water d i v e r s i o n  

f o r  use and s e r v i c e  area c h a r a c t e r i s t i c s  (number and type o f  se rv ices ,  

e t c . ) .  The major  wa te r  systems which need t o  i n s t i t u t e  b e t t e r  da ta  

c o l l e c t i o n  and r e c o r d a t i o n  procedures a re :  

Luk i  ns B r o t h e r  Water Co. (Zone C) 

Tahoe Parad ise  G o l f  Course. (Zone C) 

Brockway Go1 f Course (Zone A )  

Tahoe City G o l f  Course (Zone B) 

Lakev i  ew Water Co. (Zone B) 

Lake Park Te r race  Water Co. (Zone B) 

Tahoe Park Water Co. (Zone B) 

Tahoe Park He igh t s  (Zone B) 

Talmont Es ta tes  Water Co. (Zone B) 

Ward Creek Water Co. (Zone B) 

Ward We1 1 Water Co. (Zone B) 

Tahoe P ines  Water Co. (Zone B) 

Tahoe Swiss V i l l i a g e  Water U t i l i t y  (Zone B) 

Madden Creek Water Co. (Zone B) 

Q u a i l  Lake Water Co. (Zone B) 

McKi nney Creek Water D i s t r i c t  (Zone B) 

Tahoma Meadows Water Co. (Zone B) 

Tahoe Cedars Water Co. (Zone B) 

Water 's Edge Condominiums (Zone B) 

Meeks Bay V i s t a  Mutual Water Co. (Zone B) 

Tamarack Mutual Water Co. (Zone B) 

G l  en r i dge  Park Water Co. (Zone B )  

Sky land Water Co. (Zone B) 

Timber1 and Water Co. (Zone B) 

Lake F o r e s t  Water Co. (Zone B) 

Tahoe S i e r r a  Es ta tes  Water Co. (Zone B) 
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SECTION I 1  

WATER RIGHTS PERSPECTIVE 

A .  GEOGRAPHICAL AND HISTORICAL SETTING 

The Lake Tahoe Bas in  forms t h e  headwaters o f  t h e  Lake Tahoe-Truckee R i v e r  

watershed p i c t u r e d  i n  F i g u r e  11-1. Roughly two - th i r ds  o f  t h e  Lake Tahoe Basi  n 

i s  s i t u a t e d  wi t h i  n C a l i f o r n i a ,  w h i l e  o n e - t h i r d  l i e s  w i t h i n  Nevada. Lake Tahoe 

l i e s  w i t h i n  a graben f a u l t  bounded on t h e  west by t h e  main range o f  t h e  S i e r r a  

Nevada and on  t h e  eas t  by t h e  Carson Range, a smal l  e r  branch o f  t h e  S i e r r a  

Nevada range. The pr ime phys i ca l  f e a t u r e s  o f  t h e  Bas in  a r e  summarized i n  

Table 11-1. 

TABLE 11-1 

PHYSICAL CHARACTERISTICS 

OF THE LAKE TAHOE BASIN 

T o t a l  Sur face  Area o f  Basi  n 

Land Sur face  Area 

Lake Sur face  Area 

Lake E l  e v a t i o n  

Maximum E l  e v a t i o n  o f  
Surroundi  ng Mountai ns 

Length o f  Lake 

Width o f  Lake 

Length o f  Shore1 i n e  

Maximum Depth o f  Water 

Average Lake Depth 

Storage Vol urne above out1 e t  

s i l l  ( t o p  6.1 f e e t )  

T o t a l  Volume 

500 square m i l e s  

310 square m i l e s  

190 square mi 1 es 

6,223 t o  6,229.1 f e e t  

10,881 f e e t  

22 m i l e s  

12 m i l e s  

71 m i l e s  

1,645 f e e t  

1,027 f e e t  

720,000 acre - fee t  

126,000,000 ac re - f ee t  

Annual p r e c i p i t a t i o n  w i t h i n  t h e  Lake Tahoe Bas in  ranges from 80 inches near 

t h e  c r e s t  o f  t h e  S i e r r a  Nevada i n  C a l i f o r n i a ,  t o  20 inches  on t h e  eas t  shore- 

1 i ne area i n  Nevada. Most o f  t h e  annual p r e c i p i t a t i o n  comes as snow d u r i n g  

t h e  w i n t e r  months. Summers a r e  c h a r a c t e r i s t i c a l l y  sunny and dry .  



The top 6.1 f e e t  of Lake Tahoe i s  regulated by the U .  S. Bureau of Reclamation 

f o r  flow maintenance and use f o r  i r r i ga t i on  within Nevada. Water released from 

Lake Tahoe i s  d iver ted  from the Truckee River a t  Derby Dam near Fernley, 

Nevada. This d ivers ion,  as well as o thers ,  has been the subject  of l i t i g a t i o n  

f o r  many years by various pa r t i e s .  

Since 1901, when r e l i a b l e  records were f i r s t  kept, the Lake Tahoe outflow has 

varied widely, ranging from 4,700 t o  657,000 acre-feet  per year.  This wide 

range i s  due not  only t o  c l imat ic  conditions b u t  a l so  t o  variat ion in the 

manner of operating Lake Tahoe as a reservoir .  Over the  past 76 years the 

average annual outflow has been 179,400 a f .  During the  1977 drought year ,  

t o t a l  outflow was reduced t o  81,000 a f ,  with a 300,000 af loss  in storage 

capacity. A t  t h e  present time, ex i s t ing  watershed export ,  exis t ing in-basin 

deplet ion,  potent ia l  depletion under current ly  unused export r ights  t o t a l  

20,000 acre-feet  per year. During an average year t h i s  const i tu tes  about 11% 

of the t o t a l  Lake Tahoe outflow t o  the Truckee River. During the 1977 drought 

year exis t ing and potent ia l  basin exports and in-basin depletion consti tuted 

20% of the t o t a l  Lake Tahoe outflow. A t  potential  levels  of future development 

within Lake Tahoe Basin, the  net  deplet ion may t o t a l  about 30,000 afa or  more. 

This depletion i s  15% of the  t o t a l  average annual outflow and 30% of the 1977 

drought year outflow of the  Lake Tahoe Basin. 

Prior t o  World War 11, development of the  Lake Tahoe Basin was qui te  1 imited 

due t o  i t s  r e l a t i v e  remoteness. The population was extremely seasonal with 

almost no year-round res idents .  After World War 11, a building boom s ta r ted  

a t  Lake Tahoe and has continued t o  t h i s  day. A t  present Lake Tahoe has become 

an urbanized recreat ional  r e so r t  community w i t h  extensive ski ing,  gambling, 

water spor t  f a c i l i t i e s ,  and many second home developments. 

A much more de ta i l ed  discussion of the  geographical cha r ac t e r i s t i c  and h i s to r -  

ical se t t ing  i s  avai lable  in the report  "The Lake Tahoe Basin, California,  

Nevada" by J .  R .  Crippen and B. R .  Pave1 ka, U .  S. Geological Survey Paper No. 

1972, prepared in cooperation with the  California Department of Water Resources, 



B. HISTORICAL WATER RIGHTS PERSPECTIVE 

Water r i g h t s  o f  t h e  Lake Tahoe Basin and Truckee R i ve r  watershed have been t h e  

s u b j e c t  o f  disagreement and l i t i g a t i o n  f o r  over a  cen tu ry .  I n  1955, the  s t a t e s  

o f  C a l i f o r n i a  and Nevada formed t h e  J o i n t  Cal i forn ia-Nevada I n t e r s t a t e  Compact 

Commission ( I n t e r s t a t e  Water Commission) t o  a1 l o c a t e  t h e  water  o f  va r ious  

streams which cross t h e  j o i n t  boundary o f  t h e  two s ta tes .  I n  1968 t h e  I n t e r -  

s t a t e  Water Commission adopted t h e  "Cal i forn ia-Nevada I n t e r s t a t e  Compact Con- 

c e r n i n g  Water o f  Lake Tahoe, Truckee R i ve r ,  Carson R i ve r  and Walker R i ve r  

Bas ins"  ( I n t e r s t a t e  Water Compact) a f t e r  13 years  o f  ex tens ive  debate and 

n e g o t i a t i o n .  A l though t h e  I n t e r s t a t e  Water Compact was r a t i f i e d  w i t h  minor  

r e v i s i o n  i n  1970 and 1971 by t h e  s t a t e s  o f  C a l i f o r n i a  and Nevada, r e s p e c t i v e l y ,  

i t  i s  s t i l l  pending r a t i f i c a t i o n  by t h e  Un i t ed  States Congress as p rov ided  i n  

t h e  U. S. C o n s t i t u t i o n .  The water  r i g h t s  o f  t h e  Pa iu te  I nd ian  T r i b e  o f  

Pyramid Lake a re  t h e  sub jec t  o f  c o n t i n u i n g  d ispu te .  A t  t he  p resen t  t ime t h e  

i n t e r s t a t e  a l l o c a t i o n s  o f  water  s p e c i f i e d  i n  t h e  Compact p rov ide  t h e  bes t  

a v a i l a b l e  bas i s  f o r  determing wate r  a v a i l a b i l i t y  i n  t h e  Lake Tahoe p o r t i o n  o f  

t h e  Truckee R i v e r  watershed. 

As i t  p e r t a i n s  t o  water development and use w i t h i n  t h e  Lake Tahoe Basin, t h e  

I n t e r s t a t e  Water Compact s t a t e s ,  i n  p a r t :  

" . . , t he  t o t a l  annual gross d i v e r s i o n s  f o r  use w i t h i n  t he  Lake Tahoe Basin 

f rom a l l  n a t u r a l  sources i n c l u d i n g  ground water and under a l l  water r i g h t s  

i n  s a i d  bas in  s h a l l  n o t  exceed 34,000 ac re - f ee t  annua l l y ,  o f  which 23,000 

a c r e - f e e t  annua l l y  i s  a l l o c a t e d  t o  t h e  S ta te  o f  C a l i f o r n i a  f o r  use w i t h i n  

s a i d  basin,  and 11,000 ac re - f ee t  annua l l y  i s  a l l o c a t e d  t o  t h e  S ta te  o f  

Nevada f o r  use w i t h i n  s a i d  bas in .  A f t e r  use o f  t h e  water a l l o c a t e d  

he re in ,  n e i t h e r  expo r t  o f  t h e  water  f rom t h e  Lake Tahoe Basin no r  t h e  

reuse  t h e r e o f  p r i o r  t o  i t s  r e t u r n  t o  t h e  l a k e  i s  p r o h i b i t e d . .  . . " (emphasis 

added) 

I n  a d d i t i o n  t o  t h i s  language, d r a f t  ve rs i ons  o f  t h e  compact recognized t h e  

d e s i r a b i l i t y  o f  bas ing  t h e  l i m i t a t i o n s  on n e t  dep le t i on .  I n  1966, Col. 

A. M. Barton, Chairman o f  t h e  I n t e r s t a t e  Water Commission, t , e s t i f i e d  a t  a  

House subcommittee hear ing  as f o l l o w s :  



"...23,000 ac re - f ee t  i s  f o r  use i n  t h e  C a l i f o r n i a  p o r t i o n  o f  t h e  b a s i n  and 

11,000 acre - fee t  i n  t h e  Nevada p o r t i o n .  Th i s  a l l o c a t i o n  i s  a  "gross 

d i v e r s i o n "  a1 l o c a t i o n  which means t h a t  t h e  t o t a l  amount o f  water which i s  

d i v e r t e d  f o r  use i s  charged aga ins t  t h e  t o t a l  amount made a v a i l a b l e  t o  

t h e  bas i  n. The compact a1 so p rov ides  t h a t  i f  t h e  permanent commission 

ever  determi nes t h a t  i t  i s  t e c h n i c a l l y  p o s s i b l e  t o  measure the  t o t a l  

amount o f  wa te r  which i s  removed f rom t h e  wate r  supply o f  t he  Lake Tahoe 

Bas in  through use, t h e n  i t  can s u b s t i t u t e  t h i s  method as t h e  means o f  

measuring t h e  a1 l o c a t i o n  t o  t h e  Lake Tahoe Basin.  Th i s  method, c a l l e d  t he  

' n e t  depl e t i  on' b a s i s  o f  measurement would g i v e  c r e d i t  t o  t he  b a s i n  f o r  

t h e  water  which would be salvaged f rom na tu ra l  losses  such as use by 

n a t i v e  vege ta t i on ,  evapo ra t i on  and o t h e r  na tu ra l  causes because o f  t h e  

removal o f  t r e e s  and o t h e r  na tu ra l  cover  and t he  s u b s t i t u t i o n  of b u i l d i n g s  

and paved areas, and would charge o n l y  f o r  t h e  ne t  amount o f  water  which 

was a c t u a l l y  used up by man's a c t i v i t i e s .  Under t h i s  concept t h e  Lake 

Tahoe B a s i n  would be p e r m i t t e d  t o  dep le te  t h e  water  supply o f  t h e  bas in  by 

an a d d i t i o n a i  7,500 ac re - f ee t  ove r  t h e  depi e t i o n  which eiiSsieci iii 1954. .. ." 

"...The compact p rov ides  t h a t  when i t  i s  necessary t o  p r o t e c t  t h e  h e a l t h  

o f  t h e  peop le  and t o  p r o t e c t  t h e  qua1 i t y  of  these waters t h e  commission 

s h a l l  p e r m i t  t h e  e x p o r t  o f  wastewater f rom t h e  Basi n. The on ly  t ime  i t  

can deny such e x p o r t  i s  when i t  f i  nds t h a t  t h e  expor ted waters would 

c r e a t e  a  h e a l t h  o r  o t h e r  hazard i n  t h e  d isposa l  area, o r  when t h e  expor t  

would reduce t h e  amount o f  water  a v a i l a b l e  downstream below t h a t  which 

would be a v a i l  a b l e  i f  a1 1  o f  t h e  water  a1 l o c a t e d  t o  t h e  Lake Tahoe Bas in  

was be ing  used and no e x p o r t  was o c c u r r i  ng. The commission can s t i l l  

au tho r i ze  e x p o r t  o f  waste waters under t h e  1  a t t e r  c o n d i t i o n  by requ i  ri ng 

t h a t  t h e  e x p o r t e r  t ake  appropr i  a t e  s teps t o  p reven t  such reduct ion. .  . ." 

The n e t  depl e t i o n  concept,  however, was d e l e t e d  because o f  t h e  l i k e 1  i hood o f  

hav i  ng t o  i n c l u d e  sewage e x p o r t  ( c u r r e n t l y  6500 a fa )  and t h e  u n c e r t a i n t y  

of ever  be ing  a b l e  t o  determi  ne n e t  d e p l e t i o n  p r e c i s e l y .  A c t u a l l y  t h e  23,000 

ac re - f ee t  and 11,000 ac re - f ee t  gross d i v e r s i o n  breakdown i s  much e a s i e r  t o  

record  and en fo r ce  due t o  t h e  a b i l i t y  t o  r e c o r d  accura te ly  amounts a t  t he  

p o i n t  o f  d i v e r s i o n ,  and t h e  l a c k  o f  a  need f o r  emp i r i ca l  man ipu la t ions  t o  

t rans1  a t e  "g ross  d i v e r s i o n "  i n to  " n e t  depl e t i o n "  . 



A1 though t h e  s e c t i o n  o f  t h e  I n t e r s t a t e  Water Compact deal i ng w i t h  Lake 

Tahoe s t a t e s  " a1 1  na tu ra l  sources.. .and a1 1  water  r i g h t s "  ( A r t i c l e  V )  , 
A r t i c l e  X I V  on  nonconsumptive use s t a t e s  : 

"Each s t a t e  may use water  f o r  nonconsumptive purposes, i n c l u d i n g  b u t  no t  

1  i m i  t e d  t o  f l  ood c o n t r o l  , r e c r e a t i o n ,  f i  shery and w i  1  d l  i f e  maintenance and 

enhancement, and h y d r o e l e c t r i c  power generat ion,  p rov ided  t h a t  such uses 

r e s u l t  i n  no d i s c e r n i b l e  r e d u c t i o n  i n  t h e  water  a l l o c a t e d  t o  t he  o t h e r  

s t a t e .  " 

Thus, i t  i s  u n c l e a r  whether numerous a p p r o p r i a t i v e  wate r  r i g h t s  he ld  by t h e  U. S .  

Fores t  Se rv i ce  i n  C a l i f o r n i a  f o r  l a k e  s to rage  and stream f l o w  enhancement 

should be charged a1 1  o r  i n  p a r t  a g a i n s t  t h e  I n t e r s t a t e  Water Compact a1 l o -  

c a t i o n .  A1 though n o t  s p e c i f i c a l l y  a  d i v e r s i o n  f o r  consumptive use, a  c e r t a i  n  

a1 b e i  t smal l  p o r t i o n  (es t ima ted  i n  t h i s  r e p o r t  t o  be 10%) o f  t h i s  appropr ia ted  

wate r  i s ,  i n  f a c t ,  depleted.  

I n  a d d i t i o n  t o  e s t a b l i s h i n g  l i m i t a t i o n s  on water d i v e r s i o n  f o r  use w i t h i n  t h e  

Lake Tahoe Basi  n, t h e  I n t e r s t a t e  Water Compact, upon Congressional  r a t i f i -  

c a t i o n ,  e s t a b l  i shes an e l  even member permanent "Cal i forn ia-Nevada Compact 

Commi ss ion"  (Commi ss ion)  t o  en fo r ce  t h e  p r o v i s i o n s  o f  t h e  Compact. The 

powers g i v e n  t o  t h e  Commission would i n c l u d e  t he  power t o :  

o  Adopt r u l  es, regu l  a t i  ons and procedures necessary t o  admi n i  s t e r  

p r o v i  s i  ons o f  t h e  I n t e r s t a t e  Water Compact 

o  Employ s t a f f  personnel 

o  Make f i n d i n g s  

o  I n s t a l l  , o r  requ i  r e  t o  be i n s t a l  1  ed, measuri ng devices on a1 1  

d i  v e r s i  on  works 



o  Ob ta in  a  r i g h t  of access t o  a l l  p r o p e r t i e s  f o r  purposes o f  adminis- 

t e r i  ng t h e  compact 

o  Subpoena witnesses 

I n  1969, Congressional r a t i f i c a t i o n  was g i ven  t o  t h e  "Tahoe Regional P l  anni ng 

Compact" which es tab l i shed  the  Tahoe Regional P l  anni ng Agency (TRPA) a  

b i - s t a t e  1  and use p l  anni ng agency. A1 though t h e  P l  anni ng Compact g ives the  

TRPA moderate powers t o  determi ne t h e  ex ten t  and type o f  1  and use w i  t h i  n  the  

Lake Tahoe Basin,  p a r t  ( d l ,  S e c t i o n  2 o f  A r t i c l e  V I I I  o f  the  Planning Compact 

s ta tes :  

"No p r o v i s i o n  o f  t h i s  Compact s h a l l  have any e f f e c t  upon the  a1 l o c a t i o n s  

o r  d i s t r i b u t i o n  o f  i n t e r s t a t e  waters o r  upon any app rop r i a t i ve  water 

r i g h t "  

Thus, none o f  t h e  cons idera t ions  p e r t a i n i n g  t o  t h e  I n t e r s t a t e  Water Compact 

were embodied i n  t h e  Tahoe Regional P lanning Compact. 

C. CALIFORNIA WATER RIGHTS 

Numerous ca tego r ies  o f  water r i g h t s  e x i s t  w i  t h i  n t h e  Cal i f o r n i a  p o ~ t i o n  

of t h e  Lake Tahoe Basin. B r i e f l y  descr ibed they are as fo l l ows :  

1. Pre 1914 Appropr i  a t i v e  R igh ts .  These are appropr i  a t i v e  r i g h t s  es tab l i shed 

p r i o r  t o  t h e  passage o f  t h e  Water Commission a c t  i n  1914. These r i g h t s  

are ill def ined  and r e q u i r e  a  c o u r t  a d j u d i c a t i o n  f o r  absolute determi nat ion.  

2. Sec t i on  12 f i l i n g s .  These a re  a p p r o p r i a t i v e  r i g h t s  which were i n i t i a t e d  

a t  t h e  t ime  t h e  Water Commission A c t  was being considered b u t  be fore  i t  

was e f f e c t i v e .  These r i g h t s  were issued a  c e r t i f i c a t e  d e f i n i n g  the  amount 

o f  d i v e r s i o n  and p lace  o f  use. 



3 .  S t a t u t o r y  Appropri a t i v e  Rights .  Foll  owi ng t h e  procedures e s t a b l i s h e d  i n  

t h e  Water Code s i n c e  1314, t h e  S t a t e  Coard (and i t s  p redecessors )  

have issiicd ~ ~ e r l ~ ~ i  t s  'lnd l i c c n s c s  f o r  t l ~ c  a ~ ? t ~ r o p r i a t i o n  o f  water f o r  
b e n e f i c i a l  use. 

4. R i p a r i a n  d ive r s ions .  These a r e  l ega l  d ive r s ions  f o r  reasonable  use on 

1 ands ad jacent  o r  r i p a r i a n  t o  a s u r f a c e  water body. Nonriparian subdi- 

vided pa rce l s  of an o r i g i  nal 1 a rge  r i p a r i a n  t r a c t  may r e t a i n  r i p a r i a n  

r i g h t s  i f  such r i g h t s  a r e  reserved i n  t h e  deed. 

5 .  Overlyi  ng and Correl  a t i  ve  Rights .  Groundwater r i g h t s  a r e  not cod i f i ed  but  

a r e  s u b j e c t  t o  j ud i c i  a1 i n t e r p r e t a t i o n .  General 1y speaki ng , an over ly i  ng 

1 andowner may use as  much groundwater as  i s  reasonable  i f  such use does 

no t  harm o t h e r  r i g h t s .  Groundwater r i g h t s  a r e  u sua l ly  determi ned only 
& L . u ^ . . - L .  -A:..-. A -  - 1  
LII I  UUYII i IIU I V  I U U ~ I  c o u r t  a c t i o n  o r  a watershed ad judica t ion .  

In  t h e  C a l i f o r n i a  p o r t i o n  of t h e  Lake Tahoe Bas in ,  t h e  amount of water  

p r e s e n t l y  being d i v e r t e d  under each of t he se  c a t e g o r i e s  i s  approximately a s  

f o l  1 ows: 

af a % of t o t a l  

1. P re  1914 Appropr ia t ions  775 6.3 

2 .  Sec t ion  12 F i l i n g s  17 0 1.4 

3. Sta tu to ry  Appropr ia t ive  R igh t s  

a .  Permits 2470 20 .O 

b. Licenses 66 0 5.3 

92 0 4. Ripar ian  Diversions 7.4 

5.  Groundwater Divers ions  6700 54.2 

6 .  Undefined r i g h t s  67 5 5.5 

Groundwater i s  t h e  l a r g e s t  ca tegory  (54%) and 90% of i nc reases  i n  water  

d i v e r s i o n  f o r  use i s  by means of f u r t h e r  groundwater development. Sur face  

water  d i v e r s i o n  on f i l e  w i t h  t h e  S t a t e  Board ( i n c l u d i n g  Sec t ion  12 f i l i n g s )  

account f o r  27% of t o t a l  wa te r  d ive r s ion  f o r  use. Another 19% of t o t a l  



d i v e r t e d  wa te r  i s  p rov ided  by means o f  su r f ace  water d i v e r s i o n  which a re  no t  

c l e a r l y  d e f i  ned, i n c l u d i  ng r i p a r i a n  d i v e r s i o n s  and pre-1914 a p p r o p r i a t i v e  

r i g h t s .  

The S t a t e  Board and i t s  predecessors have made numerous dec is ions  over  t h e  

y e a r s  which have had impacts  on  water  development and use. S p e c i f i c  water  

r i g h t  d e c i s i o n s  which have been made as r e s u l t  o f  p r o t e s t e d  water  r i g h t  

appl i c a t i o n s  a r e  b r i e f l y  desc r i bed  as f o l l ows :  

D e c i s i o n  48 (1925) - Approval  o f  a  p e r m i t  f o r  an a p p l i c a t i o n  t o  d i v e r t  water 

f rom S t a r  Lake on Co ld  Creek i n  South Tahoe f o r  power gene ra t i on  purposes. 

T h i s  r i g h t  has subsequent ly been cance l led .  

D e c i s i o n  73 (1925) - R e j e c t i o n  and c a n c e l l a t i o n  o f  an a p p l i c a t i o n  f o r  d i ve r -  

s i o n  f r om E l l i s  Creek f o r  t h e  "improvement o f  t h e  scenic  beauty o f  Q u a i l  Lake 

and t h e  p ropaga t i on  o f  f i s h " .  

D e c i s i o n  104 (1926) - Revoca t ion  o f  a  p e r m i t  i s sued  on an a p p l i c a t i o n  t o  

d i v e r t  wa te r  f rom Rush Lake Creek t r i b u t a r y  t o  McKinney Creek f o r  i r r i g a t i o n  

and domest ic use. 

Deci s i  o n  227 (1929) - Appl i c a t i o n  approved and permi t gran ted  f o r  t h e  appro- 

p r i a t i o n  o f  wa te r  f rom an unnamed s p r i n g  t r i b u t a r y  t o  Ward Creek t o  serve t h e  

Tahoe Park subd i v i  s i  on. T h i s  permi t was subsequent ly cancel  1  ed. Furthermore, 

Appl i c a t i o n  12-5859 f i l e d  ut ider S e c t i o n  12 o f  t h e  Water Commission A c t  and 

p r e s e n t l y  he1 d  by Ward Creek Water Company was i ssued  a  c e r t i f i c a t e  o f  d i l  i- 

gence f o r  0.42 c f s  w i t h  t h e  p r o v i s i o n  t h a t  complete use be made by January 1, 

1939. 

D e c i s i o n  1056 (1962) - T h i s  d e c i s i o n  i n v o l v e d  numerous water  r i g h t s  throughout  

t h e  C a l i f o r n i a  p o r t i o n  o f  t h e  Lake Tahoe Basin.  These are:  

a. A p p l i c a t i o n  17139 h e l d  by Oakwood Investment  Co. approved w i t h  sea- 

sonal and annual l i m i t a t i o n s  w i t h  t h e  p r o v i s i o n  t h a t  use be compl e ted 

by 1965. 



b. A p p l i c a t i o n s  17149 and 17235 h e l d  by the  Nor th  Tahoe P.U.D. were 

approved w i  t h  annual 1 i m i t a t i o n s .  I n  addi ti on, under maximum annual 

and monthly amounts, these  r i g h t s  and any r i g h t s  acqui red by t h e  NTPUD 

from Oakwood Investment  Company were 1 im i  t e d  w i t h  t h e  p rov i  s i  on t h a t  

compl e t e  use be made by 1970. 

c. Appl i c a t i  ons 18021 , 18030, 18031 , 18038, and 18039 were approved f o r  

d i v e r s i o n  f rom t h e  Upper Truckee R i v e r  (and i t s  t r i b u t a r i e s )  by Meyers 

water Company, now Tahoe Parad ise  Water and Gas Company. Maximum 

annual and month ly  1 i m i  t a t i o n s  were imposed wi t h  seasonal ' r e s t r i c t i o n s  

f o r  f i s h e r y  p r o t e c t i o n  on f l o w  d e p l e t i o n  o f  t h e  Upper Truckee R i ve r .  

These r i g h t s  have never been developed, a1 though p e t i t i o n s  t o  change 

t h e  p o i n t  o f  d i v e r s i o n  t o  Lake Tahoe have been f i l e d .  

d. A p p l i c a t i o n  18248 was approved f o r  d i v e r s i o n  f rom Lake Tahoe by Ful  t o n  

Water Company. Maximum annual and monthly l i m i t a t i o n s  were imposed 

w i t h  t h e  added s t i p u l a t i o n  t h a t  water  be compl e t e l y  p u t  t o  use by 

1970. 

e. A p p l i c a t i o n  18282 was approved f o r  d i v e r s i o n  f rom Lake Tahoe by Tahoe 

Tavern He igh ts  Water Company. Maximum annual and monthly 1 i m i t a t i o n s  

were imposed w i t h  t h e  added s t i p u l a t i o n  t h a t  wa te r  be complete ly  p u t  

t o  use by 1970. 

D e c i s i o n  1152 (1963) - T h i s  d e c i s i o n  a l so  i n v o l v e d  numerous water r i g h t s  

th roughout  t he  C a l i f o r n i a  p o r t i o n  o f  t h e  Lake Tahoe Basin.  These are: 

a. A p p l i c a t i o n  19111 which was approved f o r  d i v e r s i o n  from Lake Tahoe and 

i s  p r e s e n t l y  h e l d  by Tahoe City P.U.D. f o r  domestic se rv i ce  t o  t h e  

Do1 1 a r  H i  11 area. Maximum annual and monthly 1 i m i t a t i o n s  were imposed 

w i t h  t h e  added s t i p u l a t i o n  t h a t  water  be comple te ly  p u t  t o  use by 

1970. 

b. A p p l i c a t i o n  19510 which was approved f o r  d i v e r s i o n  from Lake Tahoe by 

Fu l  t o n  Water Company. Maximum annual and month ly  1 i m i t a t i o n s  were 

imposed w i t h  t h e  added s t i p u l a t i o n  t h a t  water  be completely p u t  t o  



use by 1970. In a d d i t i o n ,  p e t i t i o n s  were approved t o  provide f o r  the  

same d ive r s ion  poi n t s  and pl ace of use i n  both Appl i c a t i o n s  18248 and 

19510. Total maximum annual and monthly d ive r s ion  1 imi t a t i o n s  were 

placed on both r i g h t s  a s  a whole. 

c .  Appl ica t ion  19629 now held by Tahoe Paradise Water and Gas Company, 

f o r  which a p e t i t i o n  amending t h e  p lace  of use was approved. Applica- 

t i o n  19629 i t s e l f  was approved f o r  d ive r s ion  from Coyote Creek t r i b u -  

t a r y  t o  t h e  Upper Truckee River .  In  add i t i on  t o  maximum annual and 

monthly 1 imi t a t i o n s  imposed upon A-19629, t o t a l  maximum annual and 

monthly l i m i t a t i o n s  were imposed upon a l l  r i g h t s  held by Tahoe 

Paradi s e  Water and Gas Company. 

d .  Appl ica t ion  19819 which was approved f o r  d ive r s ion  from Lake Tahoe by 

Agate Bay Water Co. Maximum annual and monthly l i m i t a t i o n s  were 

imposed with t h e  added s t i p u l a t i o n  t h a t  water be completely put  t o  use 

by 1970. 

e .  Appl ica t ion  19845 which was approved f o r  d ive r s ion  from Lake Tahoe by 

Tahoe Ci ty  P .U .D . t o  s e r v i c e  t h e  Tahoe Ci ty  a r ea .  Maximum annual and 

monthly 1 i m i t a t i o n s  were imposed with t h e  s t i  pul a t i o n  t h a t  water be 

put t o  use by 1970. 

f .  Appl ica t ion  20137 which was approved f o r  d ive r s ion  from Lake Tahoe by 

West Tahoe Water Company (Beryl Srni t h  and Robert Williams) . Maximum 

annual and monthly 1 i m i t a t i o n s  were imposed wi t h  t h e  s t i pu l  a t i  on t h a t  

water be put  t o  use  by 1970. To d a t e ,  t h i s  r i g h t  has never been 

devel oped. 

Decis ion 1200 (1964) - Approval was given t o  Appl ica t ion  19965 f o r  d ivers ion  

from t h e  Truckee R ive r  by Tahoe Pa rad i se ,  Inc. ,  f o r  purposes of maintaining a 

r e c r e a t i  onal r e s e r v o i r .  S torage  and d ive r s ion  l i m i t a t i o n s  were imposed with 

t h e  p rov i s ion  t h a t  minimum seasonal flows be maintained i n  t h e  Truckee River  

f o r  f i s h e r y  p ro t ec t ion .  This  use was recognized as being subord ina te  t o  any 

po ten t i  a1 f u t u r e  domestic o r  municipal needs. 



D e c i s i o n  1207 (1964) - T h i s  d e c i s i o n  i nvo l ved  t he  f o l l o w i n g  two a p p l i c a t i o n s :  

a. A p p l i c a t i o n  20487 which was approved f o r  d i v e r s i o n  from Madden 

Creek by Madden Creek Water Company. Maximum annual and monthly 

l i m i t a t i o n s  were imposed w i t h  t h e  added s t i p u l a t i o n  t h a t  water  be p u t  

t o  use by 1970. 

b .  A p p l i c a t i o n  21398, now h e l d  by Tahoe City P.U.D., which was approved 

f o r  d i v e r s i o n  f rom Lake Tahoe t o  serve t h e  D o l l a r  H i l l  area. Maximum 

annual and month ly  1  i m i t a t i o n s  on bo th  A-19111 and A-21398 were 

imposed as a  whole, w i t h  t h e  s t i p u l a t i o n  t h a t  water be p u t  t o  use by 

1970. 

D e c i s i o n  1262 (1966) - A p p l i c a t i o n  22112, h e l d  by E. B. Marr (Tahoe Cedars 

Water Company) was approved, i n  p a r t ,  f o r  d i v e r s i o n  from Lake Tahoe. Maximum 

annual and monthly 1  i m i t a t i o n s  were imposed, wi t h  t h e  s t i p u l  a t i o n  t h a t  water  

be p u t  t o  use by 1970. 

I n  a d d i t i o n  t o  t h e  p r o t e s t e d  r i g h t s  approved pursuan t  t o  a  water r i g h t s  

h e a r i  ng and subsequent dec i  s i o n  by t h e  S t a t e  Board, numerous o t h e r  unpro tes ted  

a p p r o p r i a t i v e  r i g h t s  have been approved by t h e  S t a t e  Board o r  i t s  pre- 

decessors s i nce  1914. C u r r e n t l y  a  t o t a l  o f  136 a p p r o p r i a t i v e  f i l i n g s  a r e  

s t i l l  a c t i v e l y  on  f i l e  w i t h  t h e  S t a t e  Board. 

I n  1969 t h e  S t a t e  Board d i r e c t e d  i t s  s t a f f  t o  conduct  a  study o f  water  use 

and wate r  r i g h t s  w i t h i n  t h e  C a l i f o r n i a  p o r t i o n  o f  t h e  Lake Tahoe Basin. A t  

t h a t  t ime,  t h e  t o t a l  f a c e  va lue  o f  a1 1  penni t t e d ,  and l i c e n s e d  a p p r o p r i a t i v e  

r i g h t s  and pending a p p l i c a t i o n s  amounted t o  more than  t w i c e  t he  l i m i t a t i o n s  

imposed by t h e  I n t e r s t a t e  Water Compact. The 1969 r e p o r t  i ndicated, however, 

t h a t  t o t a l  d i v e r s i o n  f o r  use i n  t h e  C a l i f o r n i a  p o r t i o n  o f  t he  Bas in  was about 

9,600 acre-feet lannum ( a f a )  , w i t h  6,300 a f a  b e i  ng d i v e r t e d  under appropr i  a t i  ve 

r i g h t s  on  f i l  e  w i t h  t h e  Board, w h i l e  t h e  remain ing 3,300 a fa  was ob ta ined  

through o t h e r  d i v e r s i o n s  ( b o t h  su r f ace  and groundwater)  n o t  on f i l e  w i t h  t h e  



S t a t e  Board. The 1969 s tudy f u r t h e r  found t h a t  t h e  average annual p e r  c a p i t a  

use  was 125 ga l  l o n s l c a p i  t a l d a y  . S i  nce 1969, no new a p p r o p r i a t i v e  permi ts  have 

been i ssued  by t h e  S t a t e  Board f o r  a p p r o p r i a t i v e  d i v e r s i o n s  and use w i t h i n  t he  

C a l i f o r n i a  p o r t i o n  o f  t h e  Lake Tahoe Basin.  

I n  1972, t h e  S t a t e  Board adopted a  " P o l i c y  f o r  t h e  Admi n i  s t r a t i o n  o f  Water 

R i g h t s  i n  t h e  Lake Tahoe Bas i  nu. B r i e f l y  s t a ted ,  t h i s  p o l i c y  prov ided as 

f o l l  ows: 

1. Issuance o f  new wate r  r i g h t  pe rm i t s  s h a l l  be l i m i t e d  so t h a t  t h e i r  

aggregate f a c e  va lue,  i n combinat ion w i t h  e x i s t i n g  permi ts  and 

l i c e n s e s  and use under  o t h e r  r i g h t s  i n c l u d i n g  ground water, s h a l l  n o t  

exceed 23,000 a c r e - f e e t  p e r  annum. 

2. The i n i  ti a1 t ime  a1 lowed t o  complete c o n s t r u c t i o n  work and f u l l  

b e n e f i c i a l  use o f  wa te r  under a  permi t s h a l l  n o t  exceed e i g h t  years.  

3. Extens ions o f  t i m e  t o  complete c o n s t r u c t i o n  and use o f  water under a  

permi t s h a l l  no t  exceed t h r e e  years.  

4. The q u a n t i t y  o f  wa te r  a1 lowed f o r  domestic purposes s h a l l  be l i m i t e d ,  

o r d i  n a r i l y  , t o  540 ga l  1  ons p e r  day p e r  dwe l l  i ng du r i ng  the  month o f  

maximum use. 

5. Land use d e n s i t i e s  i n  t h e  p l a c e  o f  use, as au tho r i zed  by l o c a l  o r d i -  

nances, o r  as may be  m o d i f i e d  by t he  f i  nal o r d e r  o f  t h e  Tahoe Regional 

P l  anni ng Agency, s h a l l  be used i n  determi n i  ng t h e  e x t e n t  o f  water  

requ i  rements. 

6. E x i s t i n g  pe rm i t s ,  as they  come up f o r  ex tens ion  o f  t ime,  w i l l  be 

reviewed t o  assure t h a t  t h e  water a1 1  o c a t i  on  does n o t  exceed t h e  

p r o v i s i o n s  o f  paragraphs 4 and 5. 

7 .  E x i s t i  ng l i c e n s e s  w i l l  be reviewed p e r i o d i c a l l y  w i t h  a  view t o  a  

r e d u c t i o n  o f  t h e  l i c e n s e d  amount i f  i t  appears t h a t  t h e  use o f  water  

has subs tan t i  a1 l y  dec l  i ned. s i  nce t h e  issuance o f  1  icense. 



8. The Board w i  11  mai n t a i  n  c l o s e  1  i a i  son w i t h  t h e  P l  anni ng Agency (TRPA) 

and c o u n t i e s  so as t o  be adv ised o f  a1 1  l a n d  zoning a f f e c t i n g  t h e  

p l  ace o f  use o f  t h e  permi t tees  and 1  icensees wi t h i  n  t h e  Basi n. 

S ince  1972, m o d i f i c a t i o n s  t o  t h i s  p o l i c y  have been cons idered b u t  never acted 

upon. I n  a d d i t i o n ,  l e g i s l a t i o n  has been sought t o  g i v e  t h e  S t a t e  Board 

i ncreased j u r i  s d i  c t i  on  ove r  groundwater and r e c o r d a t i o n  o f  groundwater d i v e r -  

s ions .  Such l e g i s l a t i o n  has never been enacted. 

I n  1976, n o t i c e  was g i v e n  t o  a l l  water  users  i n  t he  Lake Tahoe and Truckee 

R i v e r  Bas in  t h a t  t h e  U n i t e d  S ta tes  Supreme C o u r t  Dec i s i on  i n  - U.S. v. Cappaert, 

which r e a f f i r m e d  t h e  r e s e r v a t i o n  p r i n c i p l e ,  c a s t  doubt on t he  f u r t h e r  a v a i l -  

a b i l  i t y  o f  wa te r  f o r  d i v e r s i o n  i n  t he  Lake Tahoe Basin. Th is  u n c e r t a i n t y  was 

due t o  c la ims made by t h e  P a i u t e  I n d i a n  T r i b e  f o r  s u f f i c i e n t  water  t o  m a i n t a i n  

Pyramid Lake, p a r t  o f  a  f ede ra l  I n d i a n  rese rva t i on .  The n o t i c e  i n d i c a t e d  

t h a t :  

" . . . .the S t a t e  Board w i  11 e i t h e r  ( 1 )  1  i cense  t h e  uses under these ex i  s t i  ng 

permi ts  based on  t h e  amount o f  water  which has been app l i ed  t o  b e n e f i c i a l  

use, o r  ( 2 )  i f  p e t i t i o n s  f o r  ex tens ion  o f  t i m e  a re  f i l e d ,  h o l d  hear ings on 

t he  p e t i  ti ons" . 

" A t  hear ings h e l d  on p e t i t i o n s  f o r  ex tens ion  o f  t ime,  t h e  S t a t e  Board wi 11 

cons ider  t h e  p u b l i c  i n t e r e s t  i n  inc reased  use o f  water  i n  t h e  Lake Tahoe 

and Truckee Basi  ns. I n  determi n i  ng t h e  pub1 i c  i n t e r e s t ,  t h e  S t a t e  Board 

w i l l  cons ide r  ev idence on t he  uses proposed t o  be made o f  an inc rease  i n  

water  supply.  The S t a t e  Board w i l l  a1 so cons ider  evidence o f  t h e  env i ron-  

mental impact  o f  such proposed uses.. . . " 

Tab le  11-2 i n d i c a t e s  those  a p p r o p r i a t i v e  water  r i g h t  permi t s  which a re  i n  need 

o f  extens ions o f  t i m e  wi t h i  n  t h e  Lake Tahoe Basin.  

I n  December 1977, t h e  S t a t e  Board au tho r i zed  i t s  s t a f f  t o  conduct another 

study o f  water  use and wate r  r i g h t s  w i t h i n  t h e  Lake Tahoe Basin. Th i s  r e p o r t  

i s  t h e  r e s u l t  o f  those  e f f o r t s .  



TABLE 11-2 

P ermi t 

CALIFORNIA WATER RIGHT 
PERMITS FOR WHICH EXTENSIONS OF TIME ARE PENDING BEFORE 

THE STATE BOARD WITHIN THE LAKE TAHOE BASIN 

Appl i c a t i  on  Pe rm i t t ee  

No r th  Tahoe Publ i c  U t i  1 i ty D i s t r i c t  
Nor th  Tahoe Publ i c  U t i l  i ty D i s t r i c t  
Nor th  Tahoe Publ i c  U t i l  i ty D i s t r i c t  
No r th  Tahoe Publ i c  U t i l  i ty D i s t r i c t  
No r th  Tahoe Publ i c  U t i l  i ty D i s t r i c t  
Bery l  S. Smith 
Bery l  S. Smith 
U. S. F o r e s t  S e r v i c e  - Tahoe Basi  n 
Management U n i t  
South Tahoe Publ i c  U t i l i t y  D i s t r i c t  
Lake F o r e s t  Water Company 
Lake F o r e s t  Water Company 
Tahoe Parad ise  Water and Gas Company 
Tahoe Paradise Water and Gas Company 
Tahoe Paradise Water and Gas Company 
Tahoe Paradise Water and Gas Company 
Tahoe Paradise Water and Gas Company 
Fu l  t o n  Water Company, I nc . 
Fu l  t o n  Water Company, I n c .  
Fu l  t o n  Water Company, I n c .  
Tahoe City P u b l i c  U t i l i t y  D i s t r i c t  
Tahoe City P u b l i c  U t i l i t y  D i s t r i c t  
Tahoe City P u b l i c  U t i l i t y  D i s t r i c t  
Tahoe City P u b l i c  U t i l i t y  D i s t r i c t  
Tahoe City P u b l i c  U t i l i t y  D i s t r i c t  
Helen T. A l r i c h  
Agate Bay Water Company 
Tahoe Paradise Reso r t  
E a r l  B. lviarr 
E a r l  B e  and E the l  B. Marr 
Lakes ide Park A s s o c i a t i o n  
U. S. F o r e s t  S e r v i c e  - Tahoe Bas in  
Management U n i t  

" L im i t ed  extens ions were g i v e n  t o  those pe rm i t s  on  A p r i l  19, 1979, u n t i l  
I I December 31, 1980. 
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SECTION I 1 1  

WATER USE I N  THE CALIFORNIA OF THE LAKE TAHOE BASIN 

A. INTRODUCTION 

F o r  purposes o f  ana lyz ing  water  use, i n  t h i s  r e p o r t  t h e  C a l i f o r n i a  p o r t i o n  o f  

t h e  Lake Tahoe Bas in  was d i v i d e d  i n t o  t h r e e  zones p i c t u r e d  i n  F i g u r e  111-1. 

These zones b a s i c a l l y  correspond t o  t h e  sewage s e r v i c e  areas o f  t h e  bas in  as 

f o l l o w s :  

Nor th  Tahoe, Zone A  - N o r t h  Tahoe P.U .D. 

West Tahoe, Zone B  - Tahoe City P .U .D. 

South Tahoe, Zone C - South Tahoe P.U.D. 

The b a s i n  was d i v i d e d  i n t o  these t h r e e  zones t o  a l l ow  comparison between t he  

q u a n t i t y  o f  wa te r  d i v e r t e d  f o r  use and t h e  q u a n t i t y  o f  water appearing as 

sewage f l ow .  Fur thermore,  t h e  water companies o r  use areas w i t h i n  each zone 

appeared t o  have s im i  1  a r  s e r v i c e  area c h a r a c t e r i s t i c s ,  s e r v i c e  area i ntercon- 

nec t ions ,  and r e g i o n a l  i ntra-dependence, F o r  exampl e, w h i l  e  t h e  m a j o r i t y  o f  

commercial w a t e r  use i n  a  p a r t i c u l a r  zone m i g h t  be concentrated i n  t h e  s e r v i c e  

area o f  o n l y  one wate r  company o r  use area, t h e  remainder o f  t h e  zone tends 

t o  r e l y  f o r  i t s  commercial se rv i ces  on customers o f  t h a t  p a r t i c u l a r  water  

company r a t h e r  t h a n  v i s i t i n g  bus i  nesses i n  o t h e r  zones. I n  t h i s  manner, each 

zone may be  t r e a t e d  as a  h y p o t h e t i c a l l y  independent reg ion.  To ta l  wa te r  

d i v e r t e d  f o r  use w i t h i n  each zone, when d i v i d e d  by t h e  number o f  households o r  

t o t a l  popu la t i on ,  w i l l  accu ra te l y  r ep resen t  t h e  o v e r a l l  average u n i t  o r  p e r  

c a p i t a  water  demand w i t h i n  t h a t  zone. Thus, t h e  u n i t  water  use va lues  de te r -  

mined on t h i s  b a s i s  r e f l e c t  t h e  wate r  use c h a r a c t e r i s t i c s  o f  each zone. 

The on l y  m a j o r  d e v i a t i o n  occurs a t  t h e  n o r t h  and south s t a t e l i n e  areas where 

u n i t  water  use i n  Nevada may appear h i g h e r  due t o  use by temporary v i s i t o r s  

f rom t h e  C a l i f o r n i a  p o r t i o n  o f  t h e  Basin.  

F u r t h e r  d i s c u s s i o n  o f  water  use i n  t h e  C a l i f o r n i a  p o r t i o n  o f  t h e  b a s i n  

i s  broken down as f o l l o w s :  



o  D i ve rs i ons  f o r  Mun ic ipa l  and Domestic Use - The d i scuss ion  i s  organized 

on a  zonal b a s i s  g i v i n g  c o n s i d e r a t i o n  t o  p resen t  and p o t e n t i a l  l a n d  use 

and popu la t i on ,  p r e s e n t  and p o t e n t i a l  wa te r  d i v e r s i o n  f o r  use, and 

p resen t  and p o t e n t i  a1 u n i t  water  use values. These d i ve rs i ons  a r e  

cons idered t o  be d i v e r s i o n s  f o r  consumptive use as requ i red  f o r  t h e  

maintenance o f  r e s i d e n t i  a1 and v i  s i  t o r  households i nc l  u d i  ng assoc ia ted 

commercial wa te r  use. Water use f o r  1  andscape i r r i g a t i o n  assoc ia ted w i t h  

r e s i  d e n t i  a1 and commerci a1 devel opment i s a1 so i nc l  uded. Thi  s  category 

accounts f o r  t h e  m a j o r i t y  o f  s i g n i f i c a n t  d i v e r s i o n s  f o r  consumptive water 

use. D e t a i l e d  a n a l y s i s  o f  t h e  i n d i v i d u a l  water  use areas i n  each zone 

a r e  i n c l u d e d  i n  t h e  sepa ra te l y  bound Appendices A ,  B and C. 

o  D i ve rs i ons  f o r  I r r i g a t i o n  o r  A g r i c u l t u r a l  Use - These water uses, a1 so 

cons idered  d i v e r s i o n s  f o r  consumptive use, i ncl  udes two ca tegor ies :  1) 

g o l f  course i r r i g a t i o n ,  and 2 )  wa te r  use f o r  pas tu re  o r  f o r  i r r i g a t i o n  

o f  school p l  aygrounds . 

o  D i ve rs i ons  f o r  Lake Storage and Stream Flow Enhancement - These d i v e r -  

s i  ons i nc lude  r e s e r v i  o r  s to rage  f o r  stream f l  ow and f i  shery mai ntenance 

and o t h e r  d i v e r s i o n s  f o r  r e c r e a t i o n a l  uses. Most water  uses i n  t h i s  

category a re  d i v e r s i o n s  by t h e  U. S. F o r e s t  Serv ice .  

o  I n t e r s t a t e  and I n t e r b a s i  n  D i ve rs i ons  - I n  most cases these d i v e r s i o n s  a re  

a  d i  r e c t  depl e t i o n  o f  f l o w  t o  t h e  Lake Tahoe Basi n. 

o  Water R i g h t s  Cons ide ra t i ons  - Water development p o t e n t i  a1 i n  v iew o f  

c u r r e n t  devel opment t r ends  i s  d iscussed i n d e t a i l  i n c l u d i  ng a  breakdown 

o f  sources o f  wa te r  supply  and a p p l i c a b l e  water  r i g h t s .  

B. DIVERSIONS FOR MUNICIPAL AND DOMESTIC USE 

Water Use Areas 

Each o f  t h e  t h r e e  zones i n c l u d e s  many wate r  use areas. I n  most cases these 

areas correspond t o  t h e  s e r v i c e  areas o f  i n d i v i d u a l  wa te r  companies which 



operate w i t h i n  each zone. Complete d e t a i l e d  analyses o f  t h e  var ious  water use 

areas appear i n  t h e  separa te ly  bound appendices t o  t h i s  r epo r t .  The d i s -  

cuss ion  presented here  i s  a  summary o f  t h e  i n d i v i d u a l  system analyses. 

The mun i c i pa l  and domestic wa te r  systems o r  water use areas appearing i n  

each zone a r e  l i s t e d  i n  Tables 111-1, 111-2, 111-3. Fo r  each area t h e  p resen t  

average r a t e  o f  annual water  demand and t h e  maximum h i s t o r i c a l  annual water  

demand i s  l i s t e d .  Along w i t h  t hese  t a b l e s  appear F igu res  111-2, 111-3, and 

111-4 which i n d i c a t e  t h e  re1  a t i v e  l o c a t i o n s  o f  each o f  t h e  water use areas 

w i  t h i  n  each zone. More d e t a i l e d  f i g u r e s  and maps appear i n  t h e  Appendices. 

I n  Tab le  111-1 through 111-3, t h e  l e t t e r s  UVA ( u n i t  va lue  ana l ys i s )  i d e n t i f y  

those wate r  use areas where no re1 i a b l e  i n f o r m a t i o n  e x i s t s  on t h e  amount o f  

water  d i v e r t e d  f o r  use. I n  these ins tances ,  wa te r  d i v e r s i o n  est imates were 

made on t h e  b a s i s  o f  l a n d  use c h a r a c t e r i s t i c s  w i t h i n  t h e  systems and t he  

appl i c a t i o n  o f  u n i t  water use ( i .e., wa te r  use p e r  dwe l l  i ng o r  development 

u n i t )  known f o r  ad jacen t  o r  s i m i l  a r  wa te r  systems. T h i s  approach was used 

e x t e n s i v e l y  o n l y  f o r  West Tahoe, Zone B. Th i s  zone i nc l udes  numerous smal l  

systems which do n o t  m a i n t a i n  any s u b s t a n t i a l  records o f  water  use, and 

f o r  which wate r  use c o u l d  n o t  be es t imated  from e l e c t r i c  meter  records due t o  

d i v e r s i o n  and d i  s t r i  b u t i o n  system pecul  i a r i  ti es. U n i t  va lue  analyses were 

a l so  performed f o r  misce l laneous domest ic systems i n  Zone A and C and f o r  

Luk i  ns B ro the rs  Water Company i n  Zone C.  

A l l  mun ic ipa l  and domestic wa te r  use areas i n  Zones A and B  a r e  sewered. 

However, i n South Tahoe, Zone C ,  severa l  non-sewered domestic water  systems 

are  ope ra t i ng .  These systems a r e  g e n e r a l l y  i n d e n t i f i e d  i n  Tab le  111-3 and 

F i g u r e  111-4. 

Land Use, Resi  d e n t i  a1 Occupancy, and Popul a t i  on 

A summary o f  e x i s t i n g  and p r o j e c t e d  f u t u r e  r e s i d e n t i a l  l a n d  use w i t h i n  

t he  C a l i f o r n i a  p o r t i o n  o f  t h e  Lake Tahoe Bas in  i s  presented i n  Table 111-4 and 

shown g r a p h i c a l l y  i n  F i g u r e  111-5. The C a l i f o r n i a  p o r t i o n  o f  t h e  Lake Tahoe 

Bas in  has seen approx imate ly  a  14% inc rease  i n  t o t a l  r e s i d e n t i a l  dwe l l i ng  



TOTAL WATER USE (AFA) 
P r e s e n t  Maximum 1 

I WATER USE AREAS A v e r a g e  H i s t o r i c a l  ( Y e a r )  I 
A. M u n i c i p a l  a n d  L a r g e  D o m e s t i c  

Water S y s t e m s  

I 1. F u l t o n  Water Company :  

. L i n k s  S y s t e m  

. C e d a r  F l a t  S y s t e m  

I 2 .  A g a t e  B a y  Water Company  2 0 0 . 4  191 .1 .  

I 3. Nor th  T a h o e  P .U .  D. I 
. D o l l a r  C o v e  S y s t e m  8 5 . 0  8 8 . 7  
. C a r n e l i a n  S y s t e m  9 1 . 6  9 5 . 6  ( 7 7 )  
. T a h o e  1 \ 4 a r i n a / E s t a t e s  55.4 5 9 . 3  

( 7 7 )  1 
( 7 6  j 

. T a h o e  V i s t a ,  K i n g s  B e a c h  
B r o c k w a y  S y s t e m  9 9 7 . 1  1 1 0 0 . 0  ( 7 7 )  

I B. Miscellaneous D o m e s t i c  Water S y s t e m s  I . C a l e d o n i a  C i r c l e  a n d  o t h e r  
P r i v a t e  D i v e r t e r s  (UVA) 2 1 . 4  3 2 . 1  ( 7 6 )  / 

units in  the three-year period from 1974 to 1977. Full development (100%) of 

existi ng subdivided residenti a1 property will result in a 58% increase over 

1977 1 eve1 s of devel opment whi 1 e ul timate devel opment under either the CTRPA 

or TRPA general pl an will result in increases of 76% and 104%, respectively. 

Commercial and other non-residential water users are n o t  included in this  

analysis for  three prime reasons. 

1 )  Separati ng commercial and non-resi denti a1 water use from residenti a1 water 

use proved impossible due t o  1 ack of detail ed meteri ng records w i  thi n 

nearly al l  the water systems. 
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TABLE 1 1 1 - 2  
ZONE B MUNJCIPAL AND DOMESTTC WATER USE ARF:AS 

WATER USE AREAS 
A)  M u n i c i p a l  o r  D o m e s t i c  S y s t e m s  w i t h  

D i v e r s i o n  D a t a  
1 )  T a h o e  C i t y  P .U .D .  

A. D o l l a r  P o i n t  
B. T a h o e  C i t y  
C .  R u b i c o n  P r o p e r t i e s  

2 )  F u l t o n  W a t e r  C o m p a n y - P a n o r a m a  
3 )  L a k e  F o r e s t  
4 )  T a h o e  Sierra E s t a t e s  
5 )  T i m b e r l a n d  
6 )  Skyland 
7 )  G l e n r i d g e  

B )  M u n i c p a l  o r  D o m e s t i c  S y s t e m s  w i t h o u t  
D i v e r s i o n  D a t a  ( W A )  
1 )  T a h o e  C i t y  P  .U.D. 

A. A l p i n e  P e a k s  (UVA) 
B. M c K i n n z y  S h o r e s  (WJA) 
C. R u b i c o n  ~ a l i s a d e s / T a h o e  H i l l s  

( W A )  
2 )  L a k e v i e w  W a t e r  C o m p a n y  ( W A )  
3 )  L a k e  P a r k  T e r r a c e  ( W A )  
4 )  T a h o e  P a r k  (UVA) 
5 )  T a h o e  P a r k  H e i g h t s  ( W A )  
6 )  T a l m o n t  E s t a t e s  (UVA) 
7 )  Ward C r e c l c  ( W A )  

8 )  Ward W e l l  ( W A )  
9) T a h o e  P i n e s  ( W A )  

1 0 )  T a h o e  S w i s s  V i l l a g e  (UVA) 
1 1 )  ??adden Creek 
1 2 )  Q u a i l  L a k e  ( W A )  
1 3 )  M c K i n n e y  W a t e r  D i s t r i c t  ( W A )  
1 4 )  T a h o m a  M e a d o w s  (UVA) 
1 5 )  T a h o e  C e d a r s  ( W A )  
1 6 )  W a t e r s  E d g e  C o n d o m i n u r n s  ( W A )  
1 7 )  M e e k s  B a y  V i s t a  ( W A )  
1 8 )  T a m a r a c k  ( W A )  

C) M i s c e l l a n e o u s  and P r i v a t e  W.S. 
1 )  p r i v a t e  D i v e r s i o n s  ( 3 0 0 )  ( W A )  
2 )  S t .  M i c h a e l s  W o o d s ( W A )  
3 )  N i e l s e - n  S u b d i v i s i o n  (UVA) 
4 )  D o u g l a s  D a l e  L o d g e  (UVA) 
5 )  P a t t e r s o n  W e l l  ( W A )  

6 )  W e s t  T a h o e  W. S .  

7 )  M e a d o w  P a r k  W.S. (UVA) 
8 )  T a h o e  C i t y  M o b i l e  Home (UVA) 
9 )  R i d e o u t  S c h o o l  (UVA) 

D) S t a t e  P a r k s  
E) U . S .  Forest S e r v i c e  P a r k s  & L a w n s  

T o t a l  

TOTAL WAl'Eli USE (AFA) 
P r e s e n t  Max imum 
A v e r a g e  I-Iis t o r i c a l  
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TABLE 111-3  

SOUTH TAHOE ZONE C  M U N I C I P A L  AND DOMESTIC WATER U S E  AREAS 

TOTAL WATER U S E  (AFA)  

P r e s e n t  M a x i m u m  
WATER U S E  AREAS P v e r a g e  H i s t o r i c a l  Y e a r  

A.  M u n i c i p a l  W a t e r  S y s t e m s  

S T P U D  Service A r e a  
L a k e s i d e  Service  A r e a  
T a h o e  K e y s  Service A r e a  
L u k i n s  Service A r e a  ( W A )  
A n g o r a  Service A r e a  
TPW&G Service A r e a  
M i s c .  P r iva te  W e l l  U s e r s  

B. S e w e r e d  D o m e s t i c  & R e c r e a t i o n a l  
S y s t e m s  

N .  F a l l e n  L e a f  L a k e  A r e a  1 0 7  1 2 2  ( 7 6 )  
M i s c .  Sewered A r e a s  4 9 5 2  ( 7 6 )  

C. N o n - S e w e r e d  D o m e s t i c  and 
R e c r e a t i o n a l  S y s t e m s  

S .  F a l l e n  L e a f  L a k e  A r e a  
E c h o  L a k e  A r e a  
M i s c .  N o n - S e w e r e d  A r e a s  

T o t a l  

2 )  By assumi ng that total water diversion divided by total residenti a1 units 

i s  representative of the average unit water demand exerted by the Tahoe 

population, i t  i s  not  necessary to separate commercial water use. Other 

than an i ndetermi nab1 e amount of water use by day-users , most commerci a1 

and nonresidenti a1 water use i s  generated by residents and overnight 
vi stors who occupy resi denti a1 dwell i ng units. 
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3 )  By assumi ng t h a t  f u t u r e  inc reases  i n  r e s i d e n t  o v e r n i g h t  v i s i t o r  popul a- 

t i o n  w i l l  r esu l  t i n  equal l y  p r o p o r t i o n a l  i ncreases i n  r e s i  d e n t i  a1 - and 

commerci a1 wa te r  use, t h e  sepa ra t i on  o f  commerci a1 and r e s i d e n t i  a1 water  

use i s  n o t  j u s t i f i e d .  

Where poss ib l e ,  i n f o r m a t i o n  p e r t a i n i n g  t o  1974 through 1977 l e v e l s  o f  res iden-  

ti a1 development was based upon re1 i abl  e  i nfo rma t i on  p rov ided  by t h e  opera to rs  

o f  i n d i v i d u a l  wa te r  u t i l  i ti es. When t h i s  da ta  was u n r e l i a b l e ,  1  and use da ta  

based upon 1974 and 1978 l o t  counts  conducted by CTRPA were s u b s t i t u t e d  w i t h  

i n t e r p o l  a t i  on f o r  i ntermedi  a t e  years.  The i nd iv i dua l  1  and use breakdowns f o r  

each of t h e  wate r  use areas a r e  p rov ided  i n  t h e  appendices. The i n d i v i d u a l  

l a n d  use counts  f o r  each water  use area, when t o t a l l e d  f o r  each Zone as l i s t e d  

i n  Tab le  111-4 correspond q u i t e  c l o s e l y  t o  t h e  t o t a l  counts p rov ided  by 

CTRPA. F o r  exampl e, t h e  t o t a l  number o f  d w e l l i  ng u n i t s  de r i ved  f rom t h e  

t abu l  a t i o n  o f  i n d i v i d u a l  wa te r  systems f o r  Zone C i s  24672 u n i t s  f o r  1977. 

CTRPA tabu l  a t i o n s  f o r  1978 y i e l d  25073 d w e l l i n g  u n i t s ,  a  1.6% d i f f e r e n c e  which 

c l o s e l y  r e f 1  e c t s  t h e  l i m i t e d  growth observed i n  Zone C between 1977 and 1978 

due t o  i m p o s i t i o n  o f  a  sewage connec t ion  1  i m i  t a t i o n  by t he  Cal i f o r n i a  Regional  

Water Qua1 i ty Con t ro l  Board, Lahontan Region. 

I n  a d d i t i o n  t o  e x i s t i n g  development l e v e l s ,  p o t e n t i a l  f u t u r e  development 

1  eve1 s  a r e  a1 so cons idered.  As 1  i s t e d  i n  Tab1 e  111-4, f u t u r e  l e v e l s  o f  

devel opment i ncl  ude: 

o  F u l l  devel opment (100%) o f  e x i  s t i  ng subd iv ided  1  ands. 

o  P o t e n t i  a1 devel  opment w i  t h  addi ti onal subd i v i  s i  ons accord i  ng' t o  t h e  CTRPA 

general  p l  an ( as o f  1977) . 

o  P o t e n t i  a1 devel  opment w i  t h  addi t i o n a l  subd i v i  s i ons  accord i  ng t o  t h e  TRPA 

general p l  an ( as o f  1977) . 

A s  w i t h  any p r o j e c t i o n  o f  f u t u r e  events,  a  number o f  assumptions must be 

made. Th i s  i s  p a r t i c u l  a r l y  t r u e  a t  Tahoe where c e r t a i n  l a n d  use zones a1 l ow  



TABLE 111-4 
?RESENT AND PROJECTED LAND USE WITHIN THE CALIFORNIA PORTION OF THE LAKE TAHOE BASIN I 

VACANT RESIDENTIAL LOTS (1977)  I 
V a c a n t  L o t s  * 

N o r t h  Tahoe ,  Zone A 2 , 8 0 0  
W e s t  Tahoe ,  Zone B 3 , 6 0 0  
S o u t h  Tahoe ,  Zone C 1 1 , 1 0 0  

1 7 , 5 0 0  

EXISTING RESIDENTIAL DEVELOPMENT 
S i n g l e  M u l t i p l e  M o b i l e  Camp- T o t a l  
F a m i l y  F a m i l y  Home M o t e l  g r o u n d   welling 

1 9 7 4  U n i t s  U n i t s  U n i t s  U n i t s  U n i t s  U n i t s  

z o n e  A 2053 1 4 9 4  1 6  2 1283  0 4992 
Zone  B 3789 1 1 4 4  1 2  2 333 726 6114 
Zone  C 8363  4556  6 5 8  6915  1 1 5 8  21650 - 
T o t a l  14205  7194  942 8 5 3 1  1 8 8 4  32756 

1 9 7 7  

Zone A 2512 1 5 6 5  162  1252  0 5491  
Zone B 4526 1 3 0 9  1 2 2  359 776 7042 
Zone  C 11189 
T o t a l  182  2 7 

ESTIMATED 100% BUILDOUT OF EXISTING LOTS 
Zone A 5124 1 6 1 9  1 6 2  1 9 6 4  0 
Z o n e  B 8375 1 5 6 0  1 2  2 3 7 1  726 11154 
Zone  C 22795 4584  1 0 8 3  9237 1 1 9 3  39217 
T o t a l  36294 7763  1 3 6 7  11572  1 9 1 3  59240 

Z o n e  A 

Zone B 
Zone  C 
T o t a l  

Z o n e  A 
Zone  B 
Z o n e  C 
T o t a l  

POTENTIAL FUTURE RESIDENTIAL DEVELOPMENT 
CTRPA GENERAL PLAN 

1 6 1 9  1 6 2  1964  - 
2552 1 2 2  456 726 
5816 -- 1 0 8 3  10097 1 1 9 3  
9987  1367 12517 1919  

TRPA GENERAL PLAN 

* Twenty- f ive  f a o t  l o t s  are c o u n t e d  t w o  f o r  o n e .  



TABLE 111-5 

ASSUMPTIONS TJSED T O  ESTIMATE FIJTIIRE LEVELS OF RESIDENTIAL LAND USE DEVELOPMENT 

FULL DEVELOPMENT OF EXISTING SUBDIVIDED LANDS 

1. Vacant l o t s  counts provided by CTRPA were used unless more r e l i a b l e  informa- 
t i o n  was ava i l ab l e  from operators  of ind iv idua l  water systems. 

2. A l l  vacant l o t s  i n  a r ea s  zoned GF, RE,  LDR, MDR, and HDR were assumed t o  
be developed a s  s i n g l e  family home s i t e s .  

3. Fur ther  mu l t i p l e  family u n i t s  a r e  assumed not  t o  be developed. CTRPA 
ordinances preclude t h e  p o s s i b i l i t y  of mul t ip le  family u n i t s  u n t i l  85% 
of t h e  vacant  l o t s  e x i s t i n g  a s  of August 1975 a r c  developed. For purposes 
of t h i s  r c p o r t ,  t h i s  i s  assumed e s s e n t i a l l y  t o  preclude development of 
m l ~ l  l - i p l ( -  f a m i l y  r ~ n i  l r; t?ti c x i s t i n q  101:s o r  parcel::. 

4.  Al.1 vacant l o t s  i n  a r ca s  zoncd TC and MTR a r e  assumed t o  be developed a s  
Motel Units a t  a  dens i ty  of 20 and 15 u n i t s  per  ac re  respect ively.  

5. No o the r  r e s i d e n t i a l  dwelling u n i t s  w i l l  be b u i l t  i n  areas  zoned REC, 
GC, PS, and CR. 

6. For p r a c t i c a l  purposes,  i n  terms of water usage, a l l  remaining twenty-five 
(25) f o o t  l o t s  were assumed t o  be developed a t  a  densi ty  of 1/2 s i n g l e  
family dwelling u n i t  pe r  vacant 25 f o o t  l o t .  

POTENTIAL DEVELOPmNT OF ADDITIONAL SUBDIVIDED AREAS ACCORDING TO CTRPA AND TRPA 
GENERAL PLANS 

1. A l l  a reas  zoned f o r  p o t e n t i a l  f u tu re  subdiv is ion ,  regardless  of land 
capac i ty ,  were planimetered and assumed f o r  development a t  e i t h e r  CTWA 
o r  TRPA d e n s i t i e s  a s  follows: 

Rural Es t a t e s  
Low Density Res ident ia l  (LDR) 1 4 Single  (SFU) 
Medium Density Res ident ia l  (MDR) 4 8  Single  (SFU) 
High Density Res ident ia l  (HDR) 8  15 Multiple (MFU) 
Tour i s t  Commercial (TC) 20 4 0  ~ o t e l / M o t e l  
Medium Tour i s t  Res ident ia l  (MTR) . 15 15 Hotel/Motel 

2 .  A l l  o t he r  land use zones a r e  assumed not  developed o r  not developed with 
r e s i d e n t i a l  u n i t s .  



f o r  a  w ide  v a r i e t y  o f  uses rang i  ng from r e s i d e n t i  a1 t o  commercial. The 

genera l  assumption used t o  generate 1  eve ls  o f  f u t u r e  development a r e  l i s t e d  i n  

Tab1 e  111-5. 

U n f o r t u n a t e l y ,  r e c e n t  p o p u l a t i o n  da ta  does n o t  e x i s t  except  f o r  t he  yea r  

1974. I n  t h a t  yea r ,  t h e  Cal i f o r n i a  Department o f  T r a n s p o r t a t i o n  and t he  Nevada 

D i v i s i o n  o f  Highways cooperated t o  conduct  a  survey e n t i t l e d  "Tahoe Regional 

T r a n s p o r t a t i o n  Study"  (TRTS). The TRTS was based, i n  p a r t ,  upon a  10% door-to- 

door  survey o f  r e s i d e n t i a l  u n i t s  w i t h i n  each m ino r  t r a f f i c  zone o f  t h e  Lake 

Tahoe Bas i  n. I n  a d d i t i o n  t o  i n f o r m a t i o n  such as income, r es i den t l non res iden t  

s t a t u s ,  empl oyment, e t c  . , t h e  TRTS survey determi ned t h e  occupancy r a t e  

( percentage o f  occupi  ed dwe l l  i ng u n i t s )  and t h e  popul a t i  on p e r  occupi ed 

dwel li ng u n i t  f o r  t h e  f o l l o w i  ng types o f  r e s i d e n t i a l  s t r u c t u r e s :  

o  S i n g l e  Fami ly  U n i t s  (SFU1s) 

o  M u l t i p l e  Fami ly  U n i t s  (MFU'S) 

o  Ho te l IMo te l  U n i t s  

o  Mobi l  e  Homes 

o  Campground U n i t s  

To determi  ne t h e  e x t e n t  o f  seasonal popul a t i  on f l u c t u a t i o n  t h e  TRTS survey was 

conducted du r i ng  two 54 day pe r i ods  i n  t h e  w i n t e r  and summer o f  1974: 

January 14, 1974 th rough March 3, 1974 

J u l y  22, 1974 through September 13, 1974 

By mu1 t i p l y i  ng t he  occupancy r a t e  and t h e  p o p u l a t i o n  p e r  occupied u n i t  w i t h  

t h e  known number o f  r e s i d e n t i  a1 d w e l l i n g  u n i t s  cons t ruc ted  as o f  1974, a  

r e l i a b l e  es t imate  can be  made o f  t h e  average summer and wi n t e r  p o p u l a t i o n  

1  evels.  These popul a t i o n  l e v e l s  do no t  r ep resen t  d a i l y  peak o r  l ow  p o p u l a t i o n  

1  evels ,  b u t  r ep resen t  t h e  average p o p u l a t i o n  l e v e l  t h a t  one would expect t o  

f i  nd o v e r  t h e  two 54 day pe r i ods .  Maximum summer p o p u l a t i o n  l e v e l s  based upon 

100% summer occupancy a r e  es t imated  t o  be about 20% h i g h e r  than  t h e  summer 

average. 



Data on occupancy r a t e s ,  popul a t i o n  p e r  occupied d w e l l i n g  u n i t  and t o t a l  

p o p u l a t i o n  summarized f o r  each zone (A,B,C) and f o r  t h e  Bas in  as a whole i s  

presented i n  Tables 111-6, 111-7, 111-8, and 111-9. Monthly d i s t r i b u t i o n  o f  

b a s i  nwide p o p u l a t i o n  appears i n  F i g u r e  111-6. Th i s  f i g u r e  i s  based upon t h e  

known summer peak and wi n t e r  1 ow popul a t i  on 1 eve1 s w i t h  monthly popul a t i  on 

va lues  based upon t h e  known d i s t r i b u t i o n  o f  water  d i v e r s i o n  f o r  use c o r r e l a t e d  

on  a 1 i near bas i  s. I n 1974 t h e  o v e r a l l  occupancy r a t e  o f  r e s i  d e n t i  a1 dwe l l  i ng 

u n i t s  was very  1 ow i n  comparison t o  o t h e r  areas throughout  t h e  S ta te .  The 

annual average occupancy was 56% w i t h  seasonal occupancy ranging from a h i gh  

o f  72% d u r i n g  t h e  54-day summer peak p e r i o d ,  t o  a low o f  48% d u r i n g  t h e  54-day 

wi n t e r  1 ow pe r i od .  These occupancy r a t e s  observed i n  t h e  Cal i f o r n i a  p o r t i o n  

o f  t h e  Lake Tahoe Basi  n a r e  r e f 1  e c t i v e  o f  t h e  r e s o r t  t ype  o f  cornrnuni t y  and t h e  

h i g h  degree o f  weekend and seasonal nonres iden t  v i s i t o r s  t o  t h e  Basin.  

Throughout N o r t h e r n  Cal i f o r n i  a t h e  average annual urban r e s i d e n t i a l  water  use 

i s  i n  t h e  range o f  500 ga l lons/dwel  li ng u n i t l d a y  w i t h  occupancy r a t e s  o f  over  

95%. A t  Lake Tahoe, wi t h  occupancy r a t e s  o f  56%, water  use i s  approx imate ly  

325 g a l l o n s  p e r  s i  ng le  f a m i l y  d w e l l i  ng un i t / day .  It would appear t h a t  inc reased  

occupancy r a t e s  would 1 ead t o  i ncreased wate r  use. The C a l i f o r n i a  Tahoe 

Regional  P lann ing  Agency (CTRPA) , as a b a s i s  f o r  determin ing impacts o f  1 and 

use development, assumes t h a t  t he  u l t i m a t e  summer t ime  occupancy r a t e  a t  Lake 

Tahoe w i l l  approach 100%. The p o s s i b i l  i t y  0.i: t h i s  occu r r i ng  i s  i ncreas i  ng due 

t o :  

1 )  I ncreas i  ng commerci a1 devel opment o f  Lake Tahoe, i ncl  u d i  ng Nevada 

cas inos ,  which leads  t o  g r e a t e r  permanent p o p u l a t i o n  t o  ma in ta i  n and 

opera te  these  f a c i l  i t i e s .  

2 )  I ncreas i  ng u t i  1 i z a t i  on o f  t h e  Reno-Lake Tahoe area as a year-round 

d e s t i  n a t i o n  r e s o r t .  

3) Rap id l y  i n c r e a s i n g  housing demand and housing cos t s  which have a 

tendency t o  r e s u l t  i n  h i ghe r  occupancy r a t e s  and usage t o  j u s t i f y  t he  

expense. I n  r e c e n t  years  t h e r e  has been an i nc reas ing  number o f  

r e n t a l  management agencies and i n t e g r a l  ownershi p arrangements which, 



TABLE 1 1 1 - 6  

NORTH TAHOE ZONE A  1 9 7 4  RESIDENTIAL DEVELOPMENT WITH TRTS 
OCCUPANCY AND POPULATION DATA 

SUMMER - 1 9 7 4  

H o u s i n g  O c c u p a n c y  P o p u l a t i o n  T o t a l  
U n i t s  R a t e  P e r  u n i t  P o p u l a t i o n  - -- 

S i n g l e  F a m i l y  U n i t s  2 0 4 3  - 6 5  3 . 3 8  4  49 0  
M u l t i p l e  F a m i l y  U n i t s  1 4 9 3  - 4 1  3 . 6 8  2 2 5 5  
Mobile Homes 1 6 2  . 6 7  2 . 0 0  2 1 7  
H o t e l / M o t e l  U n i t s  1 2 8 3  - 6 1  2 . 7 6  2 1 6  3  - 

T o t a l  49 8 1  - 5 7  3 . 2 1  9 1 2 5  

WINTER - 1 9 7 4  

H o u s i n g  O c c u p a n c y  P o p u l a t i o n  T o t a l  
U n i t s  R a t e  P e r  U n i t  P o p u l a t i o n  

S i n g l e  F a m i l y  U n i t s  2 0 5 5  - 4 7  3 . 2 0  3 0 8 8  
M u l t i p l e  F a m i l y  U n i t s  1 4 9 3  - 3 8  5 . 1 0  2  8 8  7  
Ptobile Homes 1 6 2  - 7 2  2 . 9 8  34  8  
H o t e l / M o t e l  U n i t s  1 2 8 3  - 3 0  2 . 9 9  1 1 5 1  - 

T o t a l  4 9 9 3  . 4 1  3 . 6 5  7 4 7 4  

A n n u a l  A v e r a g e  O c c u p a n c y :  4 3 %  
w i t h  3 .66  P e r s o n s / D w e l l i n g  U n i t  

A n n u a l  A v e r a g e  P o p u l a t i o n :  7 8 0 0  

i n  o r d e r  t o  supply t h e  inc reas ing  demand f o r  vaca t ion  o r  temporary 

r e s i  den t i  a1 accommodati ons , w i  1 1 s u r e l y  1 ead t o  higher  occupancy and 

usage r a t e s .  

For  comparative purposes ,  i n  a d d i t i o n  t o  t h e  es t imated 1974 populat ion 

p r o f i l  e ,  F igure  111-6 a l s o  d e p i c t s  t h e  p r e s e n t l y  po ten t i  a1 popul a t i o n  p r o f i l  e 

which would have occurred i n  1977 i f  occupancy r a t e s  were increased 40% with a 

seasonal occupancy r a t e  ranging from a high of 100% during t h e  54-day summer 

per iod  t o  a 1 ow of  67% dur ing t h e  54-day wi n t e r  1 ow period.  This potent i  a1 

popul a t i o n  1 eve1 i s  r e f e r r e d  t o  as t h e  p o t e n t i  a1 f u t u r e  popul a t i o n  prof i  1 e a t  



TABLE 111-7 

WEST TAHOE ZONE B 1974 RESIDENTIAL DEVELOPMENT WITH TRTS 
OCCUPANCY AND POPULATION DATA 

Housing 
Units 

Single Family Units 36 89 
Multiple Family Units 12 30 
Mobile Homes 100 
Hotel/Motel Units 333 
Campground Units 726 

Total 6078 

SUMMER - 1974 

Occupancy Population 
Ratc Per Unit 

-65 3.80 
.54 3.42 
.88 1.86 
.58 2.71 
.92 2.88 - 

-66 3.49 

WINTER - 1974 

Total 
Population 

Housing Occupancy Population Total 
Units Rate Per Unit Population 

Single Family Units 3689 -45 4.16 6903 
Multiple Family Units 1230 -42 3.81 19 70 
Mobile Homes 100 .40 2.00 80 
Hotel/Motel Units 333 - .32 3.02 322 

Total 5352 .43 4.03 9,275 

Annual Average Occupancy: 51% 
with 3.63 Persons/Dwelling 

Units 
Annual Average Population: 11,252 

1974 b u i l d o u t  w i t h  100% summer occupancy. Thus, f o r  any l e v e l  o f  development 

i t  i s  p o s s i b l e  t o  discuss a n t i c i p a t e d  water use n o t  on ly  a t  t h e  1974 occupancy 

r a t e ,  b u t  a l s o  a t  t h e  " p o t e n t i a l "  o r  " f u l l "  occupancy r a t e .  Based upon t h i s  

a n a l y s i s ,  Tab le  111-10 summarizes v a r i o u s  o t h e r  popul a t i o n  l e v e l s  which may be 

a n t i c i p a t e d  a t  v a r i o u s  l e v e l s  o f  development f o r  each o f  t h e  zones and f o r  t h e  

C a l i f o r n i a  p o r t i o n  as a  whole. (See a1 so F igu res  111-7 and 111-8) 



TABLE 111-8 

SOUTH TAHOE ZONE C 1974 RESIDENTIAL DEVELOPMENT WITH TRTS 
OCCUPANCY AND POPULATION DATA 

SUMMER - 1974 

Ilous ing Occupancy Population Total 
Units Rate Per Unit Population 

Single Family Units 8473 -735 3.52 21892 
Multiple Family Units 4582 -755 2.70 9 360 
Mobile Homes 658 .856 2.55 1435 
Hotel/Motel Units 6905 -775 3.04 16288 
Campground Units 1058 .904 3.46 3308 

I 
Total 21676 ,764 3.16 52283 

WINTER - 1974 

Housing 
Units 

Single Family Units 8060 
Multiple Family Units 4582 
Mobile Home,s 658 
Hotel/Motel Units 6732 

Total 20032 

Occupancy Population Total 
Rate Per Unit Population 

Annual Average Occupancy: 60.3% 
with 2.96 Persons/Dwellinc 

Units 
Annual Average Population: 38688 

On t h e  b a s i s  o f  u l t i m a t e  water  use o f  23,000 a f a  as s p e i i f i  ed i n  t h e  I n t e r s t a t e  

Water Compact, and 

o  a  c o n t i  n u a t i o n  o f  t h e  p r e s e n t  d i s t r i b u t i o n  o f  hous ing u n i t  types,  

o  a  c o n t i  n u a t i o n  o f  t h e  p r e s e n t  p e r  c a p i t a  water  use (160 g a l l c a p i t a l d a y )  

as d i scussed  i n  a  l a t e r  p o r t i o n  o f  t h i s  s e c t i o n ,  and 

o  a  seasonal p o p u l a t i o n  d i s t r i b u t i o n  as shown i n  F i g u r e  111-6. 

li 2 



TABLE 111-9 

TOTAL 1974 RESIDENTIAL DEVELOPMENT WITH TRTS OCCUPANCY AND 
POPULATION DATA FOR CALIFORNIA PORTION OF THE LAKE TAHOE BASIN 

Single Family Units 
Multiple Family Units 
Mobile Homes 
Hotel/Motel Units 
Campground Units 

SUMMER - 1974 

Housing Occupancy Population Total 
Units Rate Per Unit Population 

WINTER - 1974 

Housing Occupancy Population Total 
Units Rate Per Unit Population 

Single Family Units 13804 .508 3.46 24240 
Multiple Family Units 7305 .593 2.87 12449 
Mobile Homes 920 .687 3.33 2107 
Hotel/Motel Units 8348 .321 2.68 7187 

I Total 30377 .482 3.12 45741 

Annual Average Occupancy: 55.9% 
with 3.16 Persons/Dwelling 

Units 
Annual Average Population: 57,740 

U l t i m a t e  popu la t ion ,  n o t  i n c l u d i n g  day use, o n  a l l  p u b l i c  and p r i v a t e  lands 

w i t h i n  t he  C a l i f o r n i a  p o r t i o n  o f  t h e  Basin would be as fo l lows:  

ESTIMATED ULTIMATE POPULATION 

BASED ON WATER ALLOCATION 

a. Peak day 180,000 

b. Summer Average 156,000 

c. Annual Average 120,000 

d. W i  n t e r  Average 95,000 



FIGURE XU -6 

POTENTIAL FUTURE POPULATION 
"OT PROFILE AT 1974 BUILDOUT 

MONTHLY POPULATION DlSTRlBUTlOM FOR THE CALIFORNIA PORTION OF 
THE LAKE TAMOE BASIN FOR 1974 AND POTENTIAL INCREASES IN 
OCCUPANCY RATE. 



TABLE 111-10 
SUMMER, WINTER AND ANNUAL AVERAGE POPULATION 

FOR CATsTFORNIA TAFIOE AT VARIOTTS LEVELS OF  
DEVELOI'MICNT 

POPIJ1,ATTC)N 
ZONE ' A '  ZONE ' B '  ZONE ' C '  C A L I F .  

TOTAL 
I. P r e s e n t  D e v e l o p m e n t  ( 1 9 7 7 )  

A. 1974 O c c u p a n c y  R a t e s  
1. S u m m e r  
2 .  W i n t e r  
3. Annual A v e r a g e  

B .  P o t e n t i a l  O c c u p a n c y  
1. S u m m e r  
2 .  W i n t e r  
3. A n n u a l  A v e r a g e  

11. P r e s e n t  Subdivis ion B u i l d o u t  
A. 1974 O c c u p a n c y  

1. S u m m e r  
2 .  W i n t e r  
3 .  A n n u a l  A v e r a g e  

B. P o t e n t i a l  O c c u p a n c y  
1. S u m m e r  
2. W i n t e r  
3. A n n u a l  A v e r a g e  

111. CTRPA P l a n  ( a s  of 1 9 7 7 )  
A. 1974 O c c u p a n c y  

1. S u m m e r  
2 .  W i n t e r  
3. Annual A v e r  age 

B. P o t e n t i a l  O c c u p a n c y  
1. S u m m e r  
2 .  W i n t e r  
3. A n n u a l  A v e r a g e  

I V .  TRPA P l a n  ( A s  of 1 9 7 7 )  
A. 1974 O c c u p a n c y  

1. S u m m e r  
2 .  W i n t e r  
3. Annual A v e r a g e  

B .  P o t e n t i a l  O c c u p a n c y  
1. S u m m e r  
2 .  W i n t e r  
3. A n n u a l  A v e r a g e  
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Water Diversion fo r  Use 

For purposes of th i s  report "water use" required for  municipal, commercial 

and domestic purposes i s  measured a t  the points of diversion. The Inters tate  

Water Compact a lso ca l l s  for  water use t o  be measured a t  these points, i r re -  

spective of i t s  ultimate destination. A flow diagram pictured in Figure 111-9 

shows typical municipal and domestic uses to  which water i s  p u t  a f t e r  the 

original diversion. The re1 at ive quantit ies are extremely variable not only 

throughout the Basin, b u t  also within individual systems. No attempt has been 

made to quantify the magnitude of the uses involved. Tables 111-11, 111-12, 

111-13, and  111-14 present the total  monthly commercial, recreation, munici- 

pal and domestic water diversion for  use within Zone A, Zone B, Zone C ,  and 

the California portion of the Tahoe Basin respectively. 

The total  water use va!ues appearing in Tables III-l! ,  111-12, and 111-13 are 

based upon an intense one-year analysis of a l l  water systems i n  the California 

portion of the Lake Tahoe Basin. Appearing in the separately bound appendices 

to this  report are  detailed discussions pertaining t o  the development of data 

for the individual systems. Essentially a l l  areas of the California portion 

of the Lake Tahoe Basin are  accounted fo r .  The development of water diversion 

data for  the various water systems or water use areas may be broken down as 

follows: 

Municipal and Domestic Systems with Dependable Diversion Data. In these 

cases, the data was obtained from diversion meter records provided by the 

water company. By comparing the uni t  use rates  (per dwelling unit  or per 

capi tal)  with those obtained for  similar areas, the r e l i ab i l i t y  of the data 

could be ascertained. These systems represent about 39% of the total  munici- 

pal and domestic water diverted for  use within the California portion of the 

Lake Tahoe Basin. Specifically,  these systems are as follows: 

Zone A (83% of A )  

N .  Tahoe P.U.D.  - Kings Beach 

Fulton (Links) Water Co. 

Fulton (Cedar F la t )  Water Co. 

Agate Bay Water Co. 

N .  Tahoe P . U . D .  - Carnelian 



Zone B ( 2 %  of B )  

Ful t o n  (Panorama) Water Co. 

Zone C (43% of C )  

Lakeside Mutual Water Co. 

Angora Water Co. 

Tahoe Keys Water Co. 

N .  Fallen Leaf Lake Area 

Tahoe Paradise W .  and G .  Co. 

S. Tahoe P . U . D .  

S. Fallen Leaf Lake Area 

Echo Lake Area 

Municipal and domestic water systems with no diversion data,  b u t  for which 

e l ec t r i c  power data could be substituted. In these case, diversion data 

was estimated from known e lec t r ica l  power requirements of the diversion and/or 

distribution system. In some cases, correlations between diversions and power 

use were developed using data for periods when both power data and diversion 

data were known.  In other cases, pump t e s t s  were conducted t o  determine 

specifically the efficiency and power conversion factors of the system's 

water pumps. This category of systems represents about 39 percent of the 

to ta l  municipal, domestic and i r r igat ion water diverted for  use within the 

California portion of the Lake Tahoe Basin. Specifically, these systems are 

as follows: 

Zone A (3% of A )  

N. Tahoe P.U.D.  - Tahoe Marina/Estates 

Zone B (51% of B )  

T . C . P . U . D .  - Dollar Point Tahoe Sierra Estates 

T.C.P .U.D.  - Tahoe City Timer1 and Water Co. 

T . C . P . U . D .  - Rubicon Properties Skyland Water Co. 

Lake Forest Water Co. Glenridge Park Water Co. 

Zone C (42% of C ) 

Sou th  Tahoe P . U . D .  Lake Tahoe Country Club 



Munic ipa l  and Domestic Water Systems w i t h  no D i v e r s i o n  Data and f o r  Which 

E l e c t r i c a l  Power Data c o u l d  n o t  be Used. These systems a re  gene ra l l y  smal l  e r  

compani es which have g r a v i t y  d i v e r s i o n s  , pump from groundwater, o r  pump t o  

v a r i  abl  e head pressure- tank d i s t r i b u t i o n  systems. I n  these cases, e l  e c t r i c a l  

power da ta  c o u l d  no t  be u t i l i z e d  w i t h  any degree o f  c e r t a i n t y .  Thus, t o  

es t imate  t o t a l  d i v e r s i o n  f o r  use u n i t  water use da ta  (e.g., g a l l o n /  day ldwe l l -  

i n g  u n i t )  d e r i v e d  from water  systems w i t h  s i m i l a r  s e r v i c e  area c h a r a c t e r i s t i c s  

were used. T h i s  category o f  water  systems represen ts  22% o f  t h e  t o t a l  munic- 

i p a l ,  domest ic  and i r r i g a t i o n  water  d i v e r t e d  f o r  use w i t h i n  t h e  C a l i f o r n i a  

p o r t i o n  o f  t h e  Lake Tahoe Basin.  S p e c i f i c a l l y  these systems a re  as f o l l ows :  

Zone A (14% o f  A) 

N. Tahoe P.U.D. - D o l l a r  Cove Brockway Go1 f Course 

M i  sc . Water Systems 

Zone B (47% o f  B) 

TCPUD - A l p i n e  Peaks 

TCPUD - McKi nney Shores 

TCPUD - Rubicon Pa l i sades ,  Tahoe Hi1 1 s 

Lakevi  ew W.C . 
Lake Park Te r race  W .C. 

Tahoe Park W.C . 
Tahoe Park He igh t s  

Talmont E s t a t e s  W.C. 

Ward Creek W.C. 

Ward Well W.C. 

Luk i  ns Bros. W.C. 

M i  sc. Sewered Areas 

M i  sc . U n-sewered Areas 

Tahoe P i  nes W .C . 
Tahoe Swi ss V i l  1 age Water U t i l  i t y  

Madden Creek W.C. 

McKi nney Creek Water D i  s t r i c t  

Tahoe Meadows W .C . 
Tahoe Cedars W .C . 
WaterOs Edge Condos 

Meeks Bay V i s t a  

Tamarack 

M i  s c e l l  aneous P r i v a t e  Domestic 

Sy s tems 

Zone C (15% of C) 

Bi  j o u  G o l f  Course 

Tahoe Paradise Go1 f Course 



NOTE:  THIS FIGURE INCLUDES WATEF! & SEWAGE FOR ,THE WASHOE COUNTY 
SEWER IMPROVEMENT D ISTRICT  ( W C S I D )  I N  N E V A D A  TO LEGEND 
FACIL ITATE COMPARISON OF  WATER DIVERSION W I T H  
SEWAGE FLOWS. GOLF COURSE IRRIGATION BLEED WATER 

LANDSCAPE 

9 0 

DIVERSION 80 

7 0  

z 6 0  
0 
-I 
-I 

2 
$ 5 0  

cn 
z 
0 - 

40 
H 

3 0  

2 0  

UNACCOUNTED 
FOR WATER 

S E W E R  
INFILTRATION 

TOTAL DIVERSION 1 5 2 4  ZONE 'A' 2%2 ( 1 6 7 7  ZONE 'A' 1827  ZONE 'A' 2 5 4  ( 1819 ZONE 'A' 
5 1 2  WCSlD  4 5 3  WCS I D 2 8 0  WCSlD  2 0 5  WCS l D 

UNACCOUNTED WATER 370 3 7 0  370 3 7 0  
IRRIGATION 612 4 5 2  677 5 9 5  
BLEED WATER 143 2 2 7  139 8 1 
SEWAGE 91 1 1081 921 9 7 8  
lNFlLTRATION (SEWER) 215 132 10 20 
I l l l l l l l l l l l l l l l l l l 1 1 1 1 1 1 1 1 1 ~ ~ ~ ~ ~ 1 1 1 ~ 1 ~ 1 ~ ~ 1 ~ ' 1 1 1 1 ~ 1  

J F M A M J J A S O N D ~ J F M A M J J A S O N D ~ J F M A M J J A S O N D ~ J F M A M J J A S O N D  



TABLE L I I - 1 1  

NORTH TAHOE ZONE A MONTHLY, FOUR-YEAR AND PRESENT 
AVERAGE WATER DIVERSION FOR MUNICIPAL AND DOMESTIC USE 

(MILLIONS OF GALLONS) A/ - 

1 9 7 4  1 9 7 5  1 9 7 6  1 9 7 7  PRESENT AVERAGl 

J 3 6 . 0 3  4 2 . 3 6  3 8 . 8 4  3 0 . 9 8  3 9 . 5 7  

4 5 3 . 2 5  5 0 8 . 9 3  5 4 5 . 6 6  5 3 9 . 0 7  5 4 5 . 9 1  
( 1 3 9 1  afa)  ( 1 5 6 2  a f a )  ( 1 6 7 5  a f a )  ( 1 6 5 5  a f a )  ( 1 6 7 6  a f a )  

B/ = 1 7 5 4  a fa  P r e s e n t  M a x i m u m . A n n u a 1  Water U s e  - 

A/ - E x c l u d e s  B r o c k w a y  G o l f  C o u r s e  
B/ B a s e d  o n  w a t e r  u s e  f o r  1 9 7 6  w h i c h  i s  e x p a n d e d  a c c o r d i n g  t o  - 

t h e  present  ( 1 9 7 7 )  level of d e v e l o p m e n t .  

- 
F o r  Zones A ,  B and C ,  r e s p e c t i v e l y ,  F i g u r e s  111-10, 111-11, and 111-12 d e p i c t  

t h e  approximate re1  a t i  onshi  ps between: 

o  t o t a l  mun ic ipa l  and domestic water  d i v e r s i o n  

o  d i v e r s i o n  t o  sewered areas 

o  sewage f l  ows 

o  es t ima ted  mun ic ipa l  and domestic landscape i r r i g a t i o n  

o  es t ima ted  sewer i n f i l t r a t i o n  

o  es t ima ted  "unaccounted-for"  wa te r  

o  es t ima ted  "b leed  water "  f o r  f r e e z e  c o n t r o l  



I a f a  - 
TOTAL DIVERSION 27 78 

UNACCOUNTED WATER 5 0 0  

IRRIGATION 1240 

BLEED WATER 2 7 9  

SEWAGE 7 5 9  

INFILTRATION (SEWER)  154 

a f a  - 
2 9 8 2  

a f a  
2 6 3 0  

A LEGEND 

afa - 
2394 



TABLE 1 1 1 - 1 2  

APPROXIMATE WEST TAEIOE ZONE B  MONTHLY FOUR-YEAR AND PRESENT AVERAGE 
WATER DIVERSION FOR XUNICIPAL AND DOMESTIC USE 

(MILLIONS OF GALLONS) A/ 

1 9 7 4  1 9 7 5  1 9 7 6  1 9 7 7  PRESENT AVERAGE 

J 4 6 . 3 8  5 5 . 1 3  6 0 . 6 9  4 2 . 6 2  5 1 . 8 8  

J 1 2 5 . 1 3  1 3 3 . 2 3  9 6 . 4 4  SO. 9 9  1 2 0 . 4 0  

( 2 6 5 2  a fa)  ( 2 8 5 6  a fa )  ( 2 5 0 4  a f a )  ( 2 2 6 8  a f a )  ( 2 8 0 1  a f a )  
-- -. 

P r e s e n t  Maximum A n n u a l  Water U s e  = 3 1 7 7  a fa  

A/ E x c l u d e s  T a h o e  C i t y  G o l f  C o u r s e  - 
B/ B a s e d  u p o n  w a t e r  u s e  f o r  1 9 7 5  w h i c h  i s  e x p a n d e d  a c c o r d i n g  t o  - 

t h e  present  ( 1 9 7 7  ) l e v e l  of d e v e l o p m e n t  

"Unaccounted-for" water i s  that  water which i s  consumptively used or los t  

between the origi nal diversion and the ultimate use. Unaccounted-for water 

consists of distribution system 1 eakage or bl eedi ng , i nternal domestic or 

commercial consumption and sewer l ine  leakage or inf i l t ra t ion.  O n  a nation- 

wide average basis, unaccounted-for water in water distribution systems only, 

accounts for about 13% of the total diversion. In older poorly maintained 

systems, unaccounted-for water has been known t o  be as high as 20% or more in 

distribution systems only. Due to lack of universal metering of water 

services a t  Lake Tahoe a reliable estimate of distribution system unaccounted- 

for  water i s  not  possible. Howerver, once inf i l t ra t ion  and landscape i r r i -  
gati on  values have been estimated, the difference between remai ni ng diversion 



LEGEND I 
WATER DIVERSIONS TO UNACCOUNTED 
NON-SEWERED AREAS FOR WATER I 
MUNICIPAL AND SEWER 
DOMESTIC IRRIGATION INFILTRATION 

TOTAL DIVERSION 6 9 5 4  7194 7 5 5 9  7141 

SEWERED DIVERSION 6 2 7 5  6 6 0 9  6 9 7 9  6 4 0 1  

IRRIGATION 1500  1435 1697 1243 

UNACCOUNTED WATER 1333 1410 1409 1500 

INFILTRATION (SEWER) 215 171 61 189 

B A S E  SEWER FLOW 3 4 4 2  3 7 6 4  3 8 7 3  3 6 5 8  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 l . 1 1 1 1 1 1 1 1 1 1 ~ ~  

J F M A M J J A S O N D ~ J F M A M J J A S O N D ~ J F M A M J J A S O N D ~ J F M A M J J A S O N D  
1974 1975 1976 1977 



SOUTI1 'L'AIiOE ZONE C MONTHLY, FOUR-YEAR AND PRESENT 
AVERAGE WATER DIVERSION FOR MUNICIPAL AND DOMESTIC USE 

(MILLIONS OF GALLONS) A_/ 

PRESENT 
1 9 7 4  1 9 7 5  1 9 7 6  1 9 7 7  AVERAGE 

D  1 3 7 . 8  1 4 4 . 4  1 3 8 . 7  1 3 3 . 9  1 5 1 . 6  

2 0 7 0 . 3  2179 .2  2 2 9 9 . 7  2110 .6  2 3 5 6 . 3  
( 6 3 5 6  a f a )  ( 6 6 9 0  a f a )  ( 7 0 6 0  a f a )  ( 6 4 8 0  a f a )  ( 7 2 3 4  a f a )  

P r e s e n t  Maximum A n n u a l  Water U s e  - B/ = 7429  afa  

A/ E x c l u d e s  B i j o u  G o l f  C o u r s e ,  L a k e  T a h o e  C o u n t y  Cl-ub, 
T a h o e  P a r a d i s e  G o l f  C o u r s e ,  P a s t u r e  I r r i g a t i o n  a n d  
L i v e s t o c k  w a t e r i n g .  

B/ B a s e d  u p o n  w a t e r  u s e  f o r  1 9 7 5  w h i c h  i s  e x p a n d e d  a c c o r d i n g  - 
t o  t h e  p r e s e n t  ( 1 9 7 7 )  l eve l  of d e v e l o p m e n t .  





and sewer f l o w s  may be  computed. I n  South Tahoe, Zone C ,  where t h e r e  does n o t  

appear t o  be a  s i g n i f i c a n t  amount o f  w i n t e r  b l eed ing  f o r  f r eeze  c o n t r o l ,  t o t a l  

unaccounted- for  water  i s  es t imated  t o  account f o r  about 20% o f  t he  t o t a l  wa te r  

d i v e r s i o n s  f o r  use. A1 though d i f f i c u l t  t o  assess w i t h  a v a i l a b l e  i n fo rma t i on ,  

a  1  arge p o r t i o n  o f  unaccounted- for  water  may be due t o  sewage e x f i l  t r a t i o n  

1  osses. Sewage f l  ows w i t h i n  t h e  C a l i f o r n i a  p o r t i o n  o f  t h e  Lake Tahoe Basi n  

a re  t y p i c a l  l y  80-85 g a l l c a p i  t a l d a y  as metered a t  t h e  sewer p l  ants. Th is  

1  eve1 i s  about  10-20% 1  ower t h a n  would be expected f o r  t h e  Lake Tahoe Region. 

Landscape i r r i g a t i o n  appears t o  be an i nc reas ing  use o f  water. I n  1969 t h e  

S t a t e  Board r e p o r t e d  t h a t  1  andscape i r r i g a t i o n  appeared t o  be a  r a t h e r  m i  nor  

use o f  water. Based upon i n f o r m a t i o n  i n  t h i s  study landscape i r r i g a t i o n  

appears t o  account f o r  between 19% and 24% o f  t h e  t o t a l  d i v e r s i o n  f o r  use. 

Based upon t h e  S t a t e  Boa rd ' s  determi  n a t i o n  t h a t  18.5 ga l  lon/100 square f e e t /  

day i s  a  reasonable amount, i t  would appear t h a t  about 400 acres ( n o t  i nclud- 

i ng g o l f  courses o r  p a s t u r e  l a n d )  i n  South Tahoe, Zone C ,  a r e  be ing i r r i g a t e d .  

I r r i g a t e d  landscape acreage f o r  t h e  e n t i r e  C a l i f o r n i a  p o r t i o n  o f  t h e  Tahoe 

Bas in  i s  es t imated  t o  be on t h e  o r d e r  o f  840 acres ( a g a i n  not  i n c l u d i n g  

g o l f  courses and pas tu re  1  and). Th i s  represen ts  0.42% o f  t h e  t o t a l  l a n d  area 

o f  t h e  Tahoe Bas in  and i s  e q u i v a l e n t  t o  about 1000 square f e e t  o f  i r r i g a t e d  

landscape p e r  d w e l l i n g  u n i t .  A survey o f  r i p a r i a n  l ands  i n  t he  E l  Dorado 

County p o r t i o n  o f  t h e  Lake Tahoe Bas in  by t h e  S t a t e  Board i n d i c a t e d  t h a t  

average i r r i g a t e d  1  andscaped area f o r  a  developed r i p a r i  an parce l  w i  t h  a  

s i n g l e  f a m i l y  d w e l l i n g  was 1,760 square f e e t .  A l though r i p a r i a n  pa rce l s  a r e  

more 1  i k e l y  t o  be i r r i g a t e d  t h a n  n o n r i p a r i a n  pa rce l s ,  t h i s  survey substan- 

t i a t e s  t h e  growing i n f l u e n c e  which landscaped i r r i g a t i o n  has on t o t a l  water  

use i n  t h e  Lake Tahoe Basin.  

Water use w i t h i n  t h e  Lake Tahoe Bas in  has inc reased  s t e a d i l y  i n  recen t  

years.  F i g u r e  I 1  1-13 d e p i c t s  t h e  h i s t o r i c a l  i ncrease i n  water use w i  t h i  n  t h e  

C a l i f o r n i a  p o r t i o n  o f  t h e  Lake Tahoe Basin.  As shown i n  F i g u r e  111-13, 

mun i c i pa l ,  commercial and domestic wa te r  use has been i nc reas ing  sharp ly  f o r  

t he  p a s t  25 years.  The average annual i nc rease  i n  water  d i v e r s i o n  f o r  use has 

been 460 a f / yea r  f o r  t h e  p a s t  20 years .  A t  t h i s  r a t e ,  water  d i v e r s i o n  s o l e l y  



f o r  mun i c i pa l ,  commercial and domestic use, i r r e s p e c t i v e  o f  o t h e r  r i g h t s  

o r  c l a ims ,  w i l l  exceed C a l i f o r n i a ' s  t o t a l  a l l o c a t i o n  under t h e  I n t e r s t a t e  

Water Compact w i t h i n  about 20 years .  

U n i t  Water Use 

U n i t  wa te r  d i v e r s i o n  f o r  use va lues  f o r  each water system o r  zone are r e a d i l y  

computed by d i v i d i n g  t h e  t o t a l  d i v e r s i o n  by t he  t o t a l  number o f  u n i t s .  U n i t  

wa te r  use i n  t h i s  r e p o r t  i s  computed on  e i t h e r  a  dwe l l  i ng u n i t  o r  pe r  c a p i t a  

bas i s .  U n i t  water  d i v e r s i o n  f o r  use p e r  d w e l l i  ng u n i t  may be  more than  t h e  

a c t u a l  wa te r  d e l i v e r e d  t o  t h e  average d w e l l i n g  u n i t .  I nc l uded  i n  the  u n i t  

w a t e r  d i v e r s i o n  f o r  use va lue  i s  a l l  water  t h a t  must be d i v e r t e d  i n  o rde r  

t o  supply  t h e  average u n i t  w i t h  i t s  wa te r  requirements.  T h i s  would i n c l u d e  

d i s t r i b u t i o n  system 1  eakage, f r e e z e  c o n t r o l  b l  eedi ng, f i r e  p r o t e c t i o n  water,  

and o t h e r  demands which must be met a long w i t h  water  which i s  de l i ve red  

t o  an i n d i v i d u a l  u n i t .  

F o r  t h e  most p a r t ,  u n i t  water  use da ta  based upon i n d i v i d u a l l y  metered 

s e r v i c e s  i s  n o t  a v a i l  ab le  i n  t h e  C a l i f o r n i a  p o r t i o n  o f  t h e  Lake Tahoe Basi n  as 

o f  1977. Many u t i l  i t i e s ,  however, i n t e n d  t o  inc rease  me te r i ng  o f  

comrnerical water  users  i n  t h e  near f u t u r e .  The on l y  1  arge area w i t h  s u f f i -  

c i e n t  i nd iv i dua l  me te r i  ng da ta  t o  j u s t i f y  ex tens ive  i n v e s t i g a t i o n  as p a r t  o f  

t h i s  r e p o r t  was t h e  01 d  Souths ide  Water U t i l  i t y  i n  South Lake Tahoe, now 

opera ted  by t h e  South Tahoe P.U.D. The d e t a i l e d  r e s u l t s  o f  t h i s  ana lys is  a r e  

p resen ted  i n  t h e  South Tahoe P.U.D. p o r t i o n  o f  Appendix C t o  t h i s  r e p o r t  

(bound sepa ra te l y ) .  A gene ra l i zed  summary o f  t h i s  i n f o r m a t i o n  i s  p rov ided  i n  

Tab le  111-15. Comparison o f  t h e  d w e l l i n g  u n i t  water  consumption w i t h  t h e  

d w e l l i  ng u n i t  d i v e r s i o n  f o r  use i n d i c a t e s  t h a t  w i t h i n  t h e  o l d  Southside Water 

U t i l i t y  system 20.5% o f  a l l  d i v e r t e d  wate r  goes f o r  non - res iden t i a l  use such 

as 1  eakage, f i r e  f l  ows, and commercial water  use ( i .e., shops, r es tau ran t s  

e t c . ) .  

Average d w e l l i n g  u n i t  d i v e r s i o n  f o r  use and p e r  c a p i t a  u n i t  d i v e r s i o n  f o r  use 

f o r  each of t h e  t h r e e  Cal i f o rn i a -Tahoe  Zones (A,B,c) and t h e  e n t i r e  C a l i f o r n i a  
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TABLE 111-15 

U N I T  WATER USE PER DEVELOPMENT TYPE W I T H I N  THE SOUTHSIDE PORTION 
O F  THE SOUTH TAHOE P.U.D. 

Development Type 

S i n g l e  Family U n i t s  

M u l t i p l e  Family U n i t s  

Hote l  Uni ts  

Mobile Homes & Campgrounds 

Average Unit  U s e  A' 
Average n i t  Divers ion  f o r  BY U s e  - 

Gal lons  p e r  Gallons p e r  
day p e r  u n i t  c a p i t a  p e r  day 

c/ 327 - 15 3  

189 1 0  8 

116 7 9  

1 1 0  71 

207 117 

261 1 4  7 

A/ - Unit  use  based on only  t h a t  wa te r  a c t u a l l y  d e l i v e r e d  t o  t h a t  
dwel l ing  u n i t  t y p e  

B/ Unit  d i v e r s i o n  f o r  use  based on t o t a l  s y s t e m w a t e r  use  - 
i n c l u d i n g  l eakage ,  f i r e  f lows,  commercial use  and o t h e r  
n o n - r e s i d e n t i a l  demands. Thus about  20.5% of a l l  water  use  
i s  f o r  v a r i o u s  n o n - r e s i d e n t i a l  uses .  

C/ Based upon SFU Uni t  use  observed and Tahoe Parad i se  Water - 
and Gas Co. and Angora Water Company. 

p o r t i o n  o f  t h e  Lake Tahoe B a s i n  a re  summarized i n  Tab les  111-16, 111-17, 

111-18, and 111-19. I n  most  i ns tances ,  t h e  average u n i t  d i v e r s i o n  f o r  use f o r  

t h e  yea rs  1976 and 1977 was somewhat l ower  t h a n  f o r  1974 and 1975 due t o  water  

c o n s e r v a t i o n  e f f o r t s  by t h e  v a r i o u s  water  u t i l i t i e s .  I n  Zones B and C ,  

d rough t  p e r i o d  d w e l l i  ng u n i t  d i v e r s i o n  f o r  use d e c l i n e d  25.5% and 6.5%, 

r e s p e c t i v e l y ,  f rom p re -d rough t  per iods .  I n  Zone A ,  however, d rought  p e r i o d  

d w e l l i n g  u n i t  d i v e r s i o n  f o r  use i nc reased  6.1%. T h i s  i nc rease  c o u l d  be due t o  

a  l e s s  e f f e c t i v e  c o n s e r v a t i o n  program, i nc reased  w i n t e r  b leed ing,  o r  i nc reases  

i n occupancy r a t e s  o v e r  those  observed i n  1974. The accuracy o f  f l o w  meters  

may a l s o  a f f e c t  t h i s  va lue .  



TABLE 1 1 1 - 1 6  

NORTH TAHOE ZONE A ESTIMATED UNIT MUNICIPAL & DOMESTIC WATER DIVERSION 
FOR USE 

AVERAGE WATER USE PER RESIDENTIAL DWELLING UNIT 
TOTAL DIVERSION UNIT WATER USE 

DWELLING FOR USE (GALLONS/UNIT/DAY) 
( m i l l i o n  g a l l o n s )  A n n u a l  Avg .  P e a k  Mth. 

5 0 8 . 9 3  

5 4 5 . 6 6  

5 3 9 . 0 7  

5 4 5 . 9 1  

A v e r a g e  per  cap i t a  w a t e r  d i v e r s i o n  f o r  use  based o n  1 9 7 4  TRTS 
O c c u p a n c y  and P o p u l a t i o n  da ta  f o r  N o r t h  T a h o e ,  Zone A. 

G a l l o n s / C a p i t a / D a y  

W i n t e r  

S  umrne r 

A n n u a l  A v e r a g e  

Due t o  t h e  1  ack o f  y e a r l y  popul a t i  on  counts,  t h e  o n l y  y e a r  f o r  which re1 i abl  e  

pe r  c a p i t a  water  use d a t a  c o u l d  be developed was 1974. I n  t h a t  y e a r  t h e  TRTS 

survey developed average p o p u l a t i o n  data  f o r  t h e  w i n t e r  l o w  pe r iods  and summer 

h igh pe r iods .  Usi  ng t h i s  d a t a  w i t h  t h e  t o t a l  wa te r  d i v e r t e d  f o r  mun ic ipa l  and 

domestic use, t h e  p e r  c a p i t a  u n i t  water  d i v e r s i o n  f o r  use ranged f rom 144 



T A B L E  1 1 1 - 1 7  
WEST TAHOE ZONE B ESTIMATED U N I T  F I U N I C I P A L  AND 

DOMESTIC D I V E R S I O N  FOR USE 

AVERAGE WATER U S E  PER R E S I D E N T I F L  DWELLING U N I T  
TOTAL D I V E R S I O N  U N I T  WATER U S E  1 

DWELLING F O R  USE (GALLONS/UNIT/DAY) 
YEAR U N I T S  ( m i l l i o n  q a l l o n s )  Annual Avg. Peak Mth. I 

Average p e r  c a p i t a  w a t e r  d i v e r s i o n  f o r  use  based on 1974 T R T S  
Occupancy and P o p u l a t i o n  d a t a  f o r ' w e s t  Tahoe, Zone B -  

I 

Winter  

Sumrne r 

Annual Average 2 10 

g a l l c a p i t a l d a y  d u r i n g  w i n t e r  t i m e  t o  186 g a l l c a p i t a l d a y  d u r i n g  t h e  summer. I n  

1 9 7 4  t h e  annual average p e r  c a p i t a  consumpt ion i s  es t ima ted  a t  1 6 0  g a l l c a p i t a l  

day. To demonstrate t h e  w ide v a r i a n c e  o f  u n i t  water  use between i n d i v i d u a l  

w a t e r  systems t h e  annual average u n i t  water  use r a t e s  f o r  each water  system o r  

w a t e r  use area f o r  Zones A ,  B y  and C a r e  tabu1 a ted  i n  Tab les  1 1 1 - 2 0 ,  1 1 1 - 2 1 ,  

and 1 1 1 - 2 2 ,  r e s p e c t i v e l y .  In  these t a b l e s  t h e  water  use areas a r e  ranked i n  

o r d e r  from t h o s e  areas w i t h  t h e  h i g h e s t  u n i t  water  use r a t e s  t o  those w i t h  

t h e  lowest .  



TABLE 111-18 

SOUTH TAHOE ZONE C ESTIMATED UNIT MUNICIPAL AND 
DOMESTIC WATER DIVERSION FOR USE 

AVERAGE WATER USE PER R E S I D E N T I A L  DWELLING UNIT 
TOTAL D I V E R S I O N  U N I T  WATER USE 

DWELLING FOR USE (GALLONS/UNIT/DAY) 
YEAR U N I T S  ( m i l l i o n  g a l l o n s )  A n n u a l  A v g .  P e a k  M t h .  

P r e s e n t  
A v e r a g e  2 5 0 0 0  2 3 5 6 . 3  2 5 8  4 0 2  

A v e r a g e  p e r  c ap i t a  w a t e r  d ivers ion  f o r  use  based on 1 9 7 4  T R T S  
O c c u p a n c y  and P o p u l a t i o n  data  f o r  South T a h o e ,  Z o n e  C .  

G a l l o n s / C a p i t a / D a y  

W i n t e r  

S u m m e r  

Annual A v e r a g e  

As demonstrated by t h e  gr'aph i n  F i g u r e  111-14, p e r  c a p i t a  u n i t  water  use 

has been on t h e  i n c r e a s e  ove r  t h e  p a s t  30 years .  Dur ing  t h i s  p e r i o d  t h e  

f o l l  owi ng es t ima tes  o f  p e r  c a p i t a  u n i t  water  use were made by a  v a r i e t y  o f  

i n v e s t i g a t o r s :  

o  1948 - A c o o p e r a t i v e  survey by t h e  S t a t e  Eng ineers  o f  C a l i f o r n i a  and 

Nevada - 50 gal / cap i  ta /day . 
8 5  



TABLE 111-19 

ESTLIATED AVERAGE UNIT WATER USE 
FOR THE CALIFORNIA PORTION OF TEiE LPXE TPLBOE BASIN 

AVERAGE WATER USE PER RESIDENTIAL DWELLING UNIT 
TOTAL DIVERSION UNIT WATER USE 

DWELLING FOR USE (GALLONS/UNIT/DAY) 
YEAR UNITS ( m i l l i o n  g a l l o n s )  A n n u a l  A v g .  P e a k  Mth. 

P r e s e n t  
A v e r a g e  3 7 5 3 0  3 8 1 5 . 6  2 7 7  4 2 7  

A v e r a g e  per  cap i t a  w a t e r  d ivers ion  fo r  u s e  based on 1 9 7 4  TRTS 
O c c u p a n c y  and P o p u l a t i o n  da ta  f o r  T h e  C a l i f o r n i a  p o r t i o n  of t h e  
L a k e  T a h o e  B a s i n  

W i n t e r  

S u m m e r  

A n n u a l  A v e r a g e  

o  1956 - A C a l i f o r n i a  Department of Water Resources ( D W R )  e v a l u a t i o n  

f o r  t h e  I n t e r s t a t e  Water Compact Commi s s i  on - 110 gal l c a p i  t a lday  . 

o  1960-62- Brown and Caldwell r e p o r t  prepared f o r  t h e  South Tahoe P .U.D.  - 
90 and 92 g a l l c a p i  ta /day . 

o  1963 - Engi neeri  ng Science  r e p o r t  - 120 g a l l c a p i  t a lday .  

8 6  



TABLE 111-20 

NORTH TAHOE ZOIJE A  RANKING OF RESIDENTIAL UNIT WATER USE 
PER WATER USE AREAS (GALLON/UNIT/DAY) 

R e s i d e n t i a l  U n i t  U s e  1 9 7 4  P e r  
P r e s e n t  Max imum per capita C a p i t a  - - 

R a n k  Water U s e  A r e a  A v e r a g e  H i s t o r i c a l  U s e   ank kin^ 

A g a t e  B a y  Water 3 8 4  4 5 3  2 0 4  4  
C o m p a n y  

3 N T P U D - D o l l a r  C o v e  355 3 7 5  4 7 6  1 

4  C a l e d o n i a  * 3 4 2  5 1 2  1 4 4  6 

5  F u l t o n - C e d a r  F l a t  3 2 6  4 0 8  2 9 1  3 
S y s t e m  

7  NTPUD-Tahoe  V i s t a  
K i n g s  B e a c h ,  E t c .  2 3 3  2 5 2  1 2 2  7 - - 
N o r t h  T a h o e  
Zone A ,  A v e r a g e  2  7 2  3 2 5  1 5 9  

* D i v e r s i o n  e s t i m a t e d  by u n i t  v a l u e  a n a l y s i s  (UVA) of 9 w a t e r  
s y s t e m s  w i t h  complete records of use .  

o 1969 - C a l i f o r n i a  S t a t e  Water Resources  Control  Board w a t e r  r i g h t s  

r e p o r t  - 125 gal I c a p i  t a l d a y  . 

o 1973 - Wal t e r s  E ngi nee r i  ng r e p o r t  f o r  t h e  Tahoe Regional  P l  anni ng 

Agency - 200 gal  I c a p i  t a l d a y  . 

o 1974 - T h i s  r e p o r t ,  based upon known d i v e r s i o n  and t h e  1974 TRTS 

popul a t i o n  survey - 160 gal  I c a p i  t a l d a y  . 
8 7  



TABLE 111-21 
WEST TAHOE ZONE B RANKING OF RESIDENTIAL UNIT WATER USE 

PER WATER USE AREAS (gallons/unit/day) 

Residential Use Unit 
1974 

Present Maximum Per Capita Per Capita 
Rank Water Use Area Average Historical Use Ranking 

1 Glenridge Park 552 1041 222 5 

2 Lake Forest 477 5 2 8 2 4 8 4 

3 TCPUD-Dollar Point 473 5 2 2 281 2 

4 Timberland 446 6 3 3 130 2 8 

5 TCPUD-Tahoe City 407 4 3 8 219 2 6 

6 TCPUD-Rubicon 402 5 2 6 330 1 

7 Alpine * 367 433 221 6 

8 Homewood * 367 433 221 6-25 

9 Lake Park Terrace * . 367 433 221 

10 Lakeview * 367 433 221 

11 McKinney Estates * 367 433 2 2 1 

12 McKinney Shores * 367 433 221 

13 Meeks Bay Vista * 367 4 3 3 221 

14 Quail Lake * 367 4 33 2 2 1 

Rubicon Palisades * 
Tahoe Hills 

Tahoe Park * 
Tahoe Park Heights* 

Tahoe Cedars * 
Tahoe Pines * 
Tahoe Swiss Vill. * 
Tahoma Meadows * 
Talmont Estates * 
Tamaroclc * 
Ward Creek * 
Wardwell * 
Water's Edge * 
Skyland 

Tahoe Sierra Estates 

Fulton-Panorama 

west Tahoe Zone B Average 

*Diversion estimated by unit values analysis ( W A )  of 9 water systems 
with complete records of use. 
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TABLE 111-22 

SOUTH TAHOE ZONE C RANKING OF RESIDENTIAL UNIT WATER USE 
PER WATER USE AREAS (GALLON/UNIT/DAY) I 

Residential Unit Use 1974 
Present Maximum per capita Capita 

Rank Water Use Area Average Historical Use 

1 Tahoe Keys Service 
Area 594 641 

2 TPW&G Service Area 288 330 

3 Angora Service Area 287 291 

4 Lukins Service Area* 281 294 

5 N. Fallen Leaf Lake 280 320 

6 STPUD Service Area 263 278 

7 Lakeside Service 
Area 236 345 

8 S. Fallen Leaf Lake 221 N/A 

9 Misc. Sewered Area 165 175 

110 . Echo Lake Area 141 N/A 57 11 

11 blisc. Non-Sewered 75 N/A 9 3 8 
Area - - 

South Tahoe 
Zone C Average 258 284 

* Diversion estimated by unit value analysis (UVA) of 9 water 
systems with complete records of use. 

The v a r i a t i o n  i n  p e r  c a p i t a  use va lues  can  be a t t r i b u t e d  t o  t h e  d i f f e r e n t  

es t ima t i on  techn iques  and da ta  bases used by t h e  va r i ous  i n v e s t i g a t o r s .  

I n  general , however, t h i s  i n f o r m a t i o n  shows t h e  h i s t o r i c a l  t r e n d  o f  i ncreas i  ng 

water use f o r  t h e  C a l i f o r n i a  p o r t i o n  o f  t h e  Lake Tahoe Bas in .  S ince 1948, 

per  c a p i t a  water  consumption a t  Lake Tahoe has inc reased  by over  325%. A t  



p resen t  i t  i s  unknown whether t h i s  t r e n d  towards i n c r e a s i n g  water  use w i l l  

con t inue .  Du r i ng  t h e  1976-77 d rought  pe r i od ,  p e r  c a p i t a  water consumption 

d e c l i  ned by as much as 20% i n  some areas a1 though t h e  b a s i n  wide d e c l i n e  was 

c l o s e r  t o  8%. The C a l i f o r n i a  Department o f  Water Resources, however, has 

r e p o r t e d  t h a t  most areas o f  t h e  s t a t e  i n  1978 were back up t o  t h e i r  pre-  

d rought  l e v e l s  o f  water  use. A lso  i n  F i g u r e  111-14 a re  t h e  l e v e l s  o f  water 

use r e p o r t e d  f o r :  

o  Susanvi 11 e, Lassen County, 1966-70 average use - 223 g a l l c a p i  t a l d a y  

o  P l  a c e r v i l  l e ,  E l  Dorado County, 1965-1967 average use - 214 g a l l c a p i  t a l d a y  

o  Average u rban  water  use i n  C a l i f o r n i a  i n  1970 - 211 g a l l c a p i  t a l d a y  . 

Both Susanvi  11 e  and P l  a c e r v i l  1  e  a r e  c l  i m a t i  c a l  l y  and geographical  l y  f a i r l y  

r e p r e s e n t a t i v e  o f  t h e  Lake Tahoe area. However, t h e  g r e a t e s t  d i f f e r e n c e  i n  

f a c t o r s  a f f e c t i  ng water  use i s  i n  t h e  t o u r i s t  o r  non-res ident  popui a t i o n  

which Susanv i l  l e  and P l  a c e r v i l l e  have t o  on l y  a  l i m i t e d  degree. The r e s o r t  

na tu re  and l i m i t e d  e x t e n t  o f  wa te r  us i ng  i n d u s t r y  i n  t h e  Lake Tahoe area 

p robab ly  has a  tendency t o  depress o v e r a l l  p e r  c a p i t a  u n i t  water use ra tes .  

It appears reasonable t o  expect  p e r  c a p i t a  water d i v e r s i o n  f o r  use t o  inc rease  

t o  200 g a l l c a p i  t a l d a y  , un less  l o n g  t e r n  water  conse rva t i on  e f f o r t s  a r e  v i g o r -  

ous ly  implemented. Th i s  i nc rease  i n  water  use can be expected p a r t i c u l a r l y  

i f  t h e  number o f  household wate r  u s i n g  dev ices and e x t e n t  o f  1  andscape i r r i g a -  

t i o n  c o n t i  nues t o  inc rease  a t  Lake Tahoe. I n  1948, when p e r  c a p i t a  water use 

was es t ima ted  a t  50 ga l  I c a p i  ta /day , 1 andscape i r r i g a t i  o n  and water  u s i  ng 

dev ices such as dishwashers, washi ng machi nes, and garbage d isposal  s  were 

e s s e n t i a l l y  non-exi s t e n t .  Today 1  andscape i r r i g a t i o n ,  a1 though n o t  p r e c i s e l y  

known, may have inc reased  t o  approx imate ly  840 acres n o t  i n c l u d i n g  g o l f  

courses. I f  occupancy r a t e s  i nc rease  as expected, t h e  e x t e n t  o f  1  andscape 

i r r i g a t i o n  i s  a l s o  l i k e l y  t o  inc rease .  

Per c a p i t a  sewage f lows  a r e  somewhat more d i f f i c u l t  t o  determine due t o  

meter i  ng i naccu rac ies ,  i n f i  1  t r a t i o n  ga ins  and e x f i l  t r a t i o n  1  osses. Based 





upon the 1974 winter and summer TRTS population for  the three sewage service 

d i s t r i c t s  i  n the California portion of the Lake Tahoe Basin, per capita sewage 

flow estimates are: 

Gal 1  ons/capi ta/day 
Annual 

Wi nter* Summer Average* 

Zone A ,  North Tahoe P. U .  D . )  
and ) 

Zone B, Tahoe City P. U. D .  ) 

Zone C ,  South Tahoe P. U .  D .  107 (91 ) 7 5 86 (81) 

California Average 104 (84) 7 8  87 (78) 

The values ci ted above are based upon resident and overnight v i s i to r  popu- 

1 ation. Day users are  not i  ncl uded. A1 though the extent of day use i s  

d i f f i c u l t  to assess, i  nclusion of day use popul ations would lower the per 

capi ta  sewage flow an unknown amount. 

Fluctuations in  unit  water use between the various zones are dependent upon  

difference i  n service area charac ter i s t ics ,  degrees of inf i l  t ra t ion  or exfi l -  

t r a t i o n ,  and meter accuracy. These sewaqe flows are  somewhat lower t h a n  

those osbserved in the Nevada portion of the Lake Tailoe Basin. Summer average 

sewage flows are  110 and 140 gallons/capita/day for  Washoe and Douglas 

Counties, respectively. The variance between California and Nevada i s  due, a t  

l eas t  in par t ,  to the numerous overnight residents and v is i tors  in California 

which v i s i t  the Casino areas on both the north and south shores in Nevada. 

In addition, there i s  a  preponderance o f  low water using dwelling units in 

California. These include apartments, motel uni ts ,  mobile homes and campgrounds. 

*Values in parentheses indicate per capita flows minus estimated in f i l t r a t ion .  

9 2 



High l e v e l s  o f  sewage i n f i l t r a t i o n  a r e  apparent  i n  C a l i f o r n i a  d u r i n g  w i n t e r  and 

s p r i n g  snowmel t . 

Wi th  sewage i n f i l t r a t i o n  i s  t h e  p o s s i b i l i t y  o f  e x f i l  t r a t i o n .  A s i g n i f i c a n t  

amount o f  e x f i l  t r a t i o n  would v i o l a t e  S t a t e  law which p r o h i b i t s  t h e  d ischarge 

o f  sewage w i t h i n  t h e  C a l i f o r n i a  p o r t i o n  o f  t h e  Lake Tahoe Bas in .  Low per  c a p i t a  

sewage f l o w  r a t e s  (75-90 g a l  l ons / cap i  t a / day )  which do n o t  i n c l u d e  day users,  

and a  l a r g e  body o f  unaccounted- for  wa te r  i nc rease  t h e  p o s s i b i l i t y  o f  s i g n i f i -  

can t  sewage e x f  i 1  t r a t i o n  losses .  However, w i t h o u t  a  s p e c i f i c  and d e t a i l e d  

i n v e s t i g a t i o n ,  t h e  e x t e n t  o f  sewage e x f i l t r a t i o n  i n  t h e  Lake Tahoe Bas in  i s  

d i f f i c u l t  t o  assess. 

C.  DIVERSIONS FOR IRRIGATION 

I n  t h i s  r e p o r t ,  d i v e r s i o n s  f o r  i r r i g a t i o n  a re  d i v i d e d  i n t o  two ca tego r i es  o f  

consumptive use; 1 )  A g r i c u l  t u r a l  Water Use and, 2 )  G o l f  Course I r r i g a t i o n .  

A g r i c u l  t u r a l  Water Use 

P r i o r  t o  about 1955, p a s t u r e  i r r i g a t i o n  was by f a r  t h e  l a r g e s t  b e n e f i c i a l  use 

o f  water  i n  t h e  Lake Tahoe Bas i  n. F i g u r e  111-15 d e p i c t s  t h e  h i s t o r i c a l  

d e c l i n e  i n  l i v e s t o c k  g r a z i n g  w i t h i n  t h e  Lake Tahoe Bas in  and the  d e c l i n e  i n  

t o t a l  wa te r  demand f o r  b o t h  t h e  C a l i f o r n i a  and Nevada p o r t i o n s  o f  t h e  Lake 

Tahoe Bas i  n. T h i s  f i g u r e  i s  based upon i n f o r m a t i o n  p repared  f o r  t h e  Tahoe 

Regional  P lann ing  Agency i n  1971, and known d i v e r s i o n  f o r  a g r i c u l t u r a l  use i n  

1977. A t  t h e  p r e s e n t  t i m e  t h e r e  a r e  no known d i v e r s i o n s  f o r  i r r i g a t i o n  o f  

pas tu re  l ands  i n  t h e  C a l i f o r n i a  p o r t i o n  o f  t h e  Lake Tahoe Bas in .  The on l y  



a g r i c u l t u r a l  wa te r  use now i s  d i r e c t  use f o r  s tockwater ing  which i s  est imated 

no t  t o  exceed 15 ga l l ons  p e r  animal p e r  day. On t h i s  bas i s ,  s tockwater ing 

demand i n  t h e  C a l i f o r n i a  p o r t i o n  o f  t h e  Lake Tahoe Bas in  probably  does no t  

exceed 4.5 ac re - f ee t  pe r  yea r .  Increased a g r i c u l  t u r a l  wa te r  use i s  no t  

expected. A compari son between t rends  i n  pas tu re  i r r i g a t i o n  and munic ipa l  and 

domest ic  wa te r  use may be  seen i n  F i g u r e  111-13. 

Tabl e  111-23 1  i s t s  t h e  known ma jo r  areas o f  a g r i c u l t u r a l  water  use i n  t h e  

Cal i f o r n i a  p o r t i o n  o f  t h e  Lake Tahoe Basin.  F i g u r e  111-16 dep i c t s  t he  loca-  

t i o n s  o f  t hese  areas. A1 though a g r i c u l t u r a l  use p robab ly  d i d  occur i n  bo th  

N o r t h  Tahoe, Zone A ,  and West Tahoe, Zone B y  i n  l o c a l  areas, such use was 

never s i g n i f i c a n t .  P o r t i o n s  o f  Zone B  were used a t  one t ime  f o r  g raz ing ,  

b u t  t h i s  i s  no l o n g e r  t h e  case. South Tahoe, Zone C ,  i s  t h e  on ly  p o r t i o n  o f  

t h e  Cal  i f o r n i  a  Lake Tahoe Basi  n  where n o t i  ceabl e  s tockwa te r i  ng now takes 

p l  ace. O f  t hose  use areas 1  i s t e d  i n  Tabl e  111-23, t h e  A i  rpor t -Truckee R i v e r ,  

B i j o u  Creek (Johnson),  and S i e r r a  House (Johnson) a r e  no tab le  i n  t h a t  they 

were e x t e n s i v e l y  i r r i g a t e d  a t  one t ime. 

The A i rpo r t -T ruckee  R i v e r  area, a1 though s t i l l  used f o r  graz ing,  was exten- 

s i v e l y  f l o o d  i r r i g a t e d .  Remnants o f  d i v e r s i o n  s t r u c t u r e s  can s t i l l  be seen 

a long  t h e  Truckee R i ve r .  The d i v e r s i o n s  f o r  t h i s  f l o o d  i r r i g a t i o n  were 

p robab l y  based on c l  aims o f  r i p a r i a n  r i g h t ,  as t h e r e  i s  no record  o f  appro- 

p r i a t i v e  r i g h t s .  

The B i j o u  Creek and S i e r r a  House areas were e x t e n s i v e l y  i r r i g a t e d  by an 

a p p r o p r i a t i v e  d i v e r s i o n  (A-10914, L-7170) from Cold Creek and an apparent 

r i p a r i a n  o r  pre-1974 d i v e r s i o n  f rom what i s  now known as Heavenly Va l l ey  

Creek. The B i j o u  G o l f  Course was a t  one t ime a l so  i r r i g a t e d  by water d i v e r t e d  

f rom Co ld  Creek (A-10914, L7170) 

Ex tens i ve  d i v e r s i o n  channels and d i t c h e s  can s t i  11 be seen, a1 though they have 

n o t  been i n  use f o r  over  f o u r  yea rs  and i n  many p laces  have f a l l e n  i n t o  a  

s t a t e  o f  d i s r e p a i r .  A t  one l o c a t i o n ,  a  s u b d i v i s i o n  (P ioneer  V i l l a g e )  has 

compl e t e l y  o b l i t e r a t e d  t he  d i v e r s i o n  d i t c h  assoc ia ted  w i t h  t h e  Cold Creek 





TABLE 1 1 1 - 2 3  

AGRICULTURAL WATER USE 
STOCKWATERING I N  THE CALIFORNIA PORTION OF THE LAKE TAHOE BASIN 

E s t i m a t e d  M o n t h s  of Water D e m a n d  
W a t e r  U s e  A r e a  S tock  U s e  ( a f  a )  

I. P r i v a t e  L a n d s ,  
P r e s e n t l y  used 

A.  H i g h  M e a d o w s  
B.  F o u n t a i n  P l a c e  
C .  C e l i o  R a n c h  
D .  A m a c h e r  R a n c h  
E .  A i r p o r t - T r u c k e e  R  
F .  A 1  T a h o e - B a r t o n  

11. Pr iva te  L a n d s ,  
N o t  p r e s e n t l y  U s e d  

G. B i  jou C r e e k  
( J o h n s o n )  

H.  S i e r ra  H o u s e  
( J o h n s o n )  

I 111. U . S . F . S .  L a n d -  
P r e s e n t l y  U s e d  

I .  G o v e r n m e n t  M e a d o w  4 0  
J. F a l l e n  L e a f  P a s t u r e  6 0  
K. T a l l a c  C r e e k  4  0  
L .  M e i s s  M e a d o w  2 5 0  
M. M i s c e l l a n e o u s  A r e a  1 0 0  - 

a p p r o p r i a t i v e  r i g h t .  No d i v e r s i o n  f rom e i t h e r  C o l d  Creek o r  Heavenly V a l l e y  

Creek p r e s e n t l y  takes p l  ace f o r  a g r i c u l t u r a l  use. I n  r e c e n t  yea rs ,  how- 

e v e r ,  water  d i v e r t e d  under  another  appropr i  a t i v e  r i g h t  f rom Cold Creek (A-11992, 

P-10067; and a  pre-1914 r i g h t )  h e l d  by t h e  South Tahoe P.U.D. i s  used t o  
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i r r i g a t e  margi  nal  l y  t h e  B i  j o u  G o l f  Course. It i s  u n l i k e l y  , a1 though poss ib l e ,  

t h a t  t h e  a g r i c u l t u r a l  d i v e r s i o n s  f rom e i t h e r  Co ld  Creek o r  Heavenly Va l ley  

Creek w i l l  be used again,  due t o  encroaching u rban i za t i on .  The ho lders  

o f  t h e  a p p r o p r i a t i v e  r i g h t ,  however, m a i n t a i n  t h a t  they would l i k e  t o  

p rese rve  some p o r t i o n  o f  t h i s  r i g h t  f o r  p o t e n t i a l  f u t u r e  use. 

Go1 f Course I r r i g a t i o n  

The l o c a t i o n s  o f  g o l f  courses w i t h i n  t h e  C a l i f o r n i a  p o r t i o n  o f  t h e  Lake Tahoe 

B a s i n  a re  shown i n  F i g u r e  111-17. Tab1 e  111-24 p resen ts  i n f o r m a t i o n  descr ib -  

i ng these g o l f  courses. O f  t h e  g o l f  courses, o n l y  t h e  Brockway G o l f  Course 

and t h e  B i  j o u  G o l f  Course have any p o t e n t i a l  f o r  expansion. No o the r  new g o l f  

courses a r e  a n t i c i p a t e d .  

Gol f  course i r r i g a t i o n  demand v a r i e s  w ide ly  f rom y e a r  t o  yea r ,  dependi ng upon 

weather  c o n d i t i o n s  and a v a i l  a b i l  i ty  o f  water  supply.  The p o t e n t i  a1 demand 

f o r  g o l f  course i r r i g a t i o n  i s  es t imated  a t  between 833 and 1071 ac re - f ee t  

p e r  y e a r  f o r  a  t o t a l  o f  254 acres w i t h i n  t h e  C a l i f o r n i a  p o r t i o n  o f  t h e  Lake 

Tahoe Basin.  Expansion o f  g o l f  course acreage would r e q u i r e  p ropo r t i ona te -  

l y  more water. 

F o r  t h e  most p a r t ,  none o f  t h e  g o l f  courses now have metered water  supp l ies .  

The b e s t  i n f o m a t i o n  on d i v e r s i o n s  a v a i l  ab le  i s  f o r  t h e  Lake Tahoe Country 

Club,  which i s  t h e  l a r g e s t  use r  o f  water  f o r  g o l f  course i r r i g a t i o n  i n  t h e  

C a l i f o r n i a  p o r t i o n  o f  t h e  Basin.  Based upon power records,  an est imate o f  t h e  

month ly  d i v e r s i o n  f o r  use f o r  t h e  90 ac re  g o l f  course i s  presented i n  F i g u r e  

111-18. 

D. DIVERSIONS FOR LAKE STORAGE AND STREAM FLOW ENHANCEMENT 

Numerous d i v e r s i o n s  f o r  l a k e  s to rage  and stream f l o w  enhancement e x i s t  i n  t h e  

C a l i f o r n i a  p o r t i o n  o f  t h e  Lake Tahoe Basin.  As shown i n  F i g u r e  111-19, 

most  o f  these d i v e r s i o n s  a r e  l o c a t e d  i n  South Tahoe, Zone C .  Only two d i v e r -  

s i o n s ,  Stoney Ridge and Crag Lakes a re  l o c a t e d  i n  West Tahoe Zone B.  I n  
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a d d i t i o n ,  t h e  m a j o r i t y  o f  these d i v e r s i o n s  a r e  operated by the  U.S. Fores t  

Serv ice .  Only two, Tahoe Paradise R e s o r t  Lake and Lake Chr is topher ,  a re  

p r i v a t e l y  owned and operated. 

The exac t  s t a t u s  o f  these d i v e r s i o n s  f o r  use i s  n o t  c l e a r  i n  t he  language o f  

t h e  I n t e r s t a t e  Mater  Compact. I n  d e f i n i n g  waters  o f  t h e  Tahoe Bas in  t o  be 

charged aga ins t  t h e  compact l i m i t a t i o n ,  S e c t i o n  D o f  A r t i c l e  V s t a tes ,  i n  

p a r t ,  

" t o t a l  annual g ross  d i v e r s i o n s  f o r  use w i t h i n  t h e  Lake Tahoe Bas in  

f rom a l l  n a t u r a l  sources i n c l u d i n g  groundwater and under a l l  water  

r i gh t s . .  ." 

I n  a d d i t i o n ,  A r t i c l e  X I V  o f  t h e  compact a l s o  s ta tes ,  i n  f u l l :  

"Each s t a t e  may use water  f o r  nonconsumptive purposes, i n c l u d i  ng b u t  no t  

i i m i  t e a  t o  f i o o a  c o n t r o i  , r e c r e a t i o n ,  f i s h e r y  and w i l  d l  i f e  maintenance 

and enhancement, and hydroel  e c t r i c  power genera t i  on, p rov ided  t h a t  such 

uses r e s u l t  i n  no d i s c e r n i b l e  r e d u c t i o n  i n  t h e  water a1 l o c a t e d  t o  t he  

o t h e r  s ta te . "  

A rev iew o f  t h e  r e c o r d  o f  t h e  compact commission nego t i a t i ons  revea l s  t h a t  t h e  

23,000 a fa  l i m i t a t i o n  on d i v e r s i o n  f o r  use w i t h i n  t he  C a l i f o r n i a  p o r t i o n  o f  

t h e  b a s i n  i s  n o t  r e s t r i c t e d  t o  d e p l e t i o n  o n l y  b u t  i s  meant t o  be an e a s i l y  

measured amount t o  be used i ns tead  o f  ac tua l  dep le t i on .  The reco rd  a l so  shows 

t h a t  t h e  compact n e g o t i a t i o n s  were p r i m a r i l y  concerned w i t h  d i v e r s i o n s  f o r  

mun ic ipa l  , a g r i c u l  t u r a l  , r e c r e a t i o n a l  , and domestic water  use. 

The S t a t e  Board i n  i t s  1969 r e p o r t  on  water  use i n  t h e  Lake Tahoe Basi  n  

i n d i c a t e d  t h a t  d i v e r s i o n s  f o r  l a k e  s to rage  and stream f l o w  enhancement were 

nonconsumptive. However, i n  1972 t h e  S t a t e  Board adopted a  p o l i c y  f o r  t he  

admi n i s t r a t i o n  o f  wa te r  r i g h t s  i n  t h e  Lake Tahoe Basi n  which i nc l uded  a  

statement t o  t h e  e f f e c t  t h a t  a1 1  pe rm i t s  and l i c e n s e s  s h a l l  be 1  i m i  t e d  so t h a t  

t h e i r  aggregate base va lue  i n  a d d i t i o n  t o  o t h e r  r i g h t s  should n o t  exceed 



23,000 a c r e - f e e t  i n  t h e  C a l i f o r n i a  p o r t i o n  o f  t h e  Basin.  Many o f  these 

l i c e n s e s  i n c l u d e  r i g h t s  f o r  d i v e r s i o n  f o r  l a k e  s to rage  and stream f l o w  

enhancement. 

Through e v a p o r a t i o n  and t r a n s p i r a t i o n  some o f  t h e  wa te r  assoc ia ted w i t h  1  ake 

s to rage  and stream f l  ow enhancement depl  e tes  t h e  t o t a l  supply a v a i l  ab le  

t o  t h e  bas in .  Many o f  t h e  d i v e r s i o n s  i nc rease  t h e  s i z e  o f  a  na tu ra l  water  

body, t he reby  i n c r e a s i n g  evapora t i on ,  and make re leases  f o r  stream f l o w  

enhancement d u r i n g  d r y  p e r i o d s  o f  t h e  y e a r  ( l a t e  summer - e a r l y  f a l l )  when 

s i g n i f i c a n t  amounts o f  water  would n o t  be f l o w i n g .  The main quest ion ,  

t h e r e f o r e ,  i s  how much o f  these d i v e r s i o n s  a r e  depl e t i o n ,  and i s  i t  s i g n i f i c a n t ?  

F o r  those  d i v e r s i o n s  which a r e  s o l e l y  f o r  r e s e r v o i r  l e v e l  maintenance, such as 

t h e  Tahoe Parad ise  R e s o r t  Lake and Lake Chr i s topher ,  a lmost  t h e  e n t i  r e  d i v e r -  

s i o n  i s  d e p l e t e d  due t o  evapora t ion .  I n  D e c i s i o n  1200, t h e  S t a t e  Board 

in tended t h a t  t h e  amount o f  water  d e p l e t e d  due t o  d i v e r s i o n  f o r  maintenance o f  

t h e  Tahoe Parad ise  R e s o r t  Lake woul d  be chargeab le  agai n s t  t h e  I n t e r s t a t e  

Water Compact. However, t h e  S t a t e  Board a l s o  i n d i c a t e d  t h a t  t h i s  was an 

i n f e r i o r  use o f  wa te r  and would have t o  be d i s c o n t i n u e d  a t  such a  t i m e  as t h e  

water  i s  needed f o r  s u p e r i o r  mun ic ipa l  o r  domestic purposes. The s i t u a t i o n  . 

w i t h  Tahoe Parad ise  R e s o r t  Lake and Lake C h r i s t o p h e r  i s  r e l a t i v e l y  s t r a i g h t -  

fo rward  due t o  t h e  comple te ly  man-made n a t u r e  o f  these lakes .  The water  l o s t  

due t o  e v a p o r a t i o n  f rom t h e  e n t i r e  s u r f a c e  area o f  a  l a k e  i s  t h e  dep le t i on .  

F o r  Tahoe Parad ise  R e s o r t  Lake, t h i s  depl e t i o n  i s  es t ima ted  t o  be 25% o f  t h e  

face  v a l u e  o f  t h e  approp r i  a t i v e  r i g h t .  

Fo r  Lake C h r i s t o p h e r ,  due t o  i t s  onstream nature ,  100% o f  t h e  d i v e r s i o n  t o  t h e  

1  ake i s  d e p l e t e d  due t o  evapora t ion .  However, no wa te r  r i g h t  a p p l i c a t i o n  f o r  

t h i s  d i v e r s i o n  has ever  been f i 1  ed. 



TABLE 1 1 1 - 2 5  

CONSUMPTIVE USE ( D E P L E T I O N )  A S S O C I A T I O N  WITH D I V E R S I O N S  FOR LAKE MAIN- 
TENANCE AND STREAM FLOW ENHANCEMENT I N  THE C A L I F O R N I A  PORTION O F  THE 

LAKE TAHOE B A S I N  

Face L a k e  S t r e a m  E s t .  % of 
V a l u e  Sur face  C h a n n e l  C o n s u m p -  T o t a l  
D i v .  A r e a  L e n g t h  t i v e  l o s s  D i v .  
( a f a )  ( a c r e s )  ( m i l e s )  ( a f a )  ( % I  

A/ T a h o e  P a r a d i s e  R e s o r t  L a k e -  
L a k e  C h r i s t o p h e r  A/ 
D a r d a n e l l e s  L a k e  
S h o w e r s  L a k e  
R o u n d  L a k e  
S u z i e  L a k e  
G i l m o r e  L a k e  
H e a t h e r  L a k e  
R a l s t o n  L a k e  
D i c k s  L a k e  
L o w e r  V e l m a  L a k e  
F o n t a n i l l i s  L a k e  
A z u r e  L a k e  
F a l l e n  L e a f  L a k e  

B/ T a y l o r  C r e e k  S t r e a m  P r o f i l e -  
S toneyr idge  & C r a g  L a k e s  

A r t i f i c i a l  L a k e  M a i n t e n a n c e  2 8 4  3 2 - 1 1 2  3 9 %  
T o t a l - F l o w  E n h a n c e m e n t  8 4 4 0  1 7 5 9  2 9 . 0  3 9 5  5% 
S t r e a m  P r o f i l e  C h a m b e r  2 0 8 1  - - - - - 

T o t a l  1 0 6 3 5  1 7 9 1  2 9 . 0  5 0 7  - 

P r i v a t e  m a n - m a d e  lakes  w i t h  no s t r e a m  losses 
B/ T a y l o r  C r e e k  S t r e a m  P r o f i l e  C h a m b e r  a t  5 c f s  d ive r s i on  ra te  by - 

U . S .  F o r e s t  Service 
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The other diversions fo r  lake storage and stream flow enhancement held by the 
U .  S. Forest Service are not so straightforward. I n  the f i r s t  place al l  of 

the points of diversion were originally natural lakes. Thus the ent i re  

surface of the lake cannot be used t o  determine evaporative losses,  b u t  only 

the increase i n  surface area due to  increase in storage. Furthermore, a 
substanti a1 portion of the re1 eases fo r  streamfl ow enhancement made during the 
low flow portion of the year may be depleted due t o  evaporation and transpira- 

t ion  by riparian vegetation. 

Table 111-25 l i s t s  estimates for  consumptive use for  a l l  diversions for Lake 
storage and stream flow enhancement. This information i s  not precise, b u t  

gives a potential range of depl etion losses associated with such diversions. 
Evaporative losses from 1 akes are assumed to be 3.5 afalacre. The effective 

surface areas of a l l  natural lakes with diversion for  stream flow enhancement 

are assumed to have been increased by 5%. Losses along stream channels due t o  

evaporation and transpiration by riparian vegetation i s  assumed to be 1.0 

acre-foot/month/mil e during a 3 month summer-fall stream flow re1 ease period. 

By comparison, summer and early fa1 l stream flow 1 osses observed in Lonely 

Gulch Creek on the west shore of Lake Tahoe during an erosion control dem- 

onstration project conducted by the S ta te  Board from 1974 - 1976 were on the 

order of 30 acre-feet/month/mi 1 e. However, these 1 osses i nclude i nfil t ra t ion  

t o  groundwater which cannot be considered depl e t i  on .  

Based upon the i nformation presented in Table 111-25 diversions with a total 

face value of 10,635 afa ex is t  for  1 ake maintenance and stream flow enhance- 

ment of which about 507 afa i s  depletion. Of the gross diversion, 2081 afa i s  
diverted fo r  the U. S.  Forest Service stream profi le  chamber. There are no 

consumptive losses associ ated wi t h  t h i s  use. A to tal  of 284 afa i s  diverted 
solely f o r  a r t i f i c i a l  lake maintenance with a substantial amount ( 1 1 2  afa) 

being depleted. The remai ni ng 8440 afa diverted for  stream flow enhancement 



i s es t imated  t o  r e s u l t  i n  d e p l e t i o n  o f  1  ess than  5% (395afa) .  Fa1 l e n  Leaf  

Lake i s  by f a r  t h e  l a r g e s t  d i v e r s i o n  i n  t h i s  category w i t h  a  f ace  va lue o f  

6800 afa.  O f  t h i s  amount l e s s  t h a n  4% (250 a fa )  i s  es t imated  t o  be depleted 

annua l l y .  O f  t h e  remain ing 1640 a f a  d i v e r t e d  f o r  stream f l o w  enhancement, 

approx imate ly  162 a fa ,  o r  l o%,  i s  dep le t i on .  

O f  t h e  d i v e r s i o n s  l i s t e d  i n  Tab le  111-25, severa l  do no t  have water r i g h t s  

w i t h  t h e  S t a t e  Board. These i n c l u d e  Lower Velma Lake, F o n t a n i l  i e s  Lake, Azure 

Lake, and F a l l e n  Lea f  Lake. A l l  o f  these  a r e  operated f o r  stream f l o w  enhance- 

ment by t h e  U. S. F o r e s t  S e r v i c e  w i t h  a  t o t a l  c o n t r o l l e d  s to rage  o f  7190 afa. 

The T a y l o r  Creek stream p r o f i l e  chamber o f  U. S. Fo res t  S e r v i c e  i s  a l so  

operated w i t h o u t  a  water  r i g h t ,  b u t  causes no d e p l e t i o n  and does no t  a f f e c t  

any o t h e r  wa te r  r i g h L  I n  a d d i t i o n  one p r i v a t e  d i v e r s i o n  f o r  l a k e  main- 

tenance, Lake Ch r i s t ophe r ,  w i t h  a  f a c e  va lue  and ne t  d e p l e t i o n  o f  70 a fa  i s  

mai n t a i  nec! w i  thout i  t h e  b e n e f i t  nf a  water r i g h t ,  

E. INTERSTATE AND INTERBASIN TRANSFERS OF WATER 

A l l  i n t e r s t a t e  and i n t e r b a s i  n  t r a n s f e r s  o f  water across boundaries o f  t h e  

C a l i f o r n i a  p o r t i o n  o f  t h e  Lake Tahoe B a s i n  a re  shown i n  F i g u r e  111-20. 

Out-of-Basin t r a n s f e r s  i n  ex i s tence  as o f  December 31, 1959 a re  excluded from 

the  terms o f  t h e  I n t e r s t a t e  Water Compact. The on l y  d i v e r s i o n  i n  t h i s  cate- 

gory i n  C a l i f o r n i a  i s  one by P a c i f i c  Gas and E l e c t r i c  Company (A5618, L-2542) 

f o r  2000 a f a  d i v e r t e d  from Echo Lake t o  t h e  American R i v e r  watershed f o r  

purposes o f  power generat ion.  

I n  a d d i t i o n ,  t h e  I n t e r s t a t e  Water Compact a1 lows expo r t  o f  water  from t h e  

Tahoe Basi  n  a f t e r  i n i t i a l  use. Two such expor ts ,  bo th  i n v o l v i  ng sewage, e x i s t  

i n  the  C a l i f o r n i a  p o r t i o n  o f  t h e  Lake Tahoe Basin. I n  t h e  n o r t h  and west 

p o r t i o n s  o f  t h e  Lake Tahoe Bas in  (Zones A  & B) ,  raw sewage i s  c o l l e c t e d  by t h e  

North Tahoe P .U .D. and Tahoe City P .U .D. and expor ted f rom t h e  Bas in  by t h e  

Tahoe Truckee S a n i t a t i o n  Agency (TTSA) i n  a  pipe1 i ne f o r  advanced t reatment  

and l a n d  d i sposa l  i n  t h e  Truckee R i v e r  watershed near Truckee, C a l i f o r n i a .  

The o t h e r  expo r t ,  f rom South Tahoe, Zone C ,  i s  t r e a t e d  sewage exported t o  t h e  



2100 a f a  
SEWAGE EXPORT 

L A K E  

2000 a f a  EXPORT 
4000 afa TREATED 

(P.G. CE.) SEWAGE EXPORT 
TO CARSON VALL 
FROM ZONE C 

INTER- S T A T E  TRANSFER AND BASIN E X P O R T  OF WATER FROM THE 
C A L l F O A M l A  PORTION O F  THE L A K E  TAHOE B A S I N  



Carson R i v e r  watershed f o r  r e c r e a t i o n a l  and a g r i c u l t u r a l  uses. A more comp- 

l e t e  d i s c u s s i o n  o f  t h e  South Tahoe sewage e x p o r t  i s  o f f e r e d  below. The 

m a j o r i t y  o f  t h e  water  expor ted  as sewage i s  n o t  chargeable aga ins t  the  

I n t e r s t a t e  Water Compact. However, t h e  p o r t i o n  a t t r i b u t a b l e  t o  i n f i l t r a t i o n  

o f  snowrnel t and storm r u n o f f  i n t o  t h e  sewer system i s  chargeable aga ins t  t h e  

compact, due t o  t h e  absence o f  p r i o r  use. Table 111-26 p resen ts  sewage and 

sewer i n f i l t r a t i o n  da ta  developed i n  t h e  Water D i v e r s i o n  f o r  Use p a r t  o f  t h i s  

Sec t i on .  The raw sewage va lues  i n Table 111-26 do no t  necessar i l y  represen t  

t h e  t o t a l  amount o f  raw sewage a c t u a l l y  generated. Based upon evidence 

documented i n S e c t i  on I I I-B , a  cons i  derabl  e  amount o f  unaccounted f o r  water  

appears t o  e x i s t .  A p o r t i o n  o f  t h i s  amount may be  due t o  e x f i l  t r a t i o n .  As 

shown i n Tab1 e  I 11-26> t h e  maximum amount o f  i n f i  1  t r a t i o n  over  t h e  4-year base 

p e r i o d  (1974 - 1977) i s  es t imated  a t  584 afa. Th i s  i s  approximately 10% o f  

t h e  t o t a l  amount o f  sewage waste expor ted from t h e  C a l i f o r n i a  p o r t i o n  o f  t h e  

Lake f ahos B a s i  n. 

I n  a d d i t i o n  t o  t h e  t r ansbas i  n  expo r t s  mentioned above, two smal l  i n t e r s t a t e  

t r a n s f e r s  a l s o  e x i s t .  A t  t h e  south end o f  t h e  Bas in  approximately 300 a f a  i s  

de l  i v e r e d  t o  Harrah'  s  Casino by t h e  South Tahoe P.U.D. A p o r t i o n  o f  t h i s  

wa te r  i s  t h e n  expor ted as sewage t o  t h e  Carson R i v e r  watershed by t h e  Douglas 

County S. I .D. A t  t he  n o r t h  end o f  t h e  1  ake, approx imate ly  200 a fa  o f  raw 

sewage generated by t h e  n o r t h  s ta te1  i n e  cas ino  group i n  Nevada i s  d e l i v e r e d  t o  

Nor th  Tahoe P.U.D. f o r  b a s i n  e x p o r t  and t rea tment  by TTSA i n Truckee. Th is  

i n t e r s t a t e  t r a n s f e r  o f  raw sewage i s  expected t o  be te rmina ted  i n  t h e  near 

f u t u r e  once p roper  t r a n s p o r t  f a c i l  i t i e s  a r e  compl e ted  i n  Nevada. 

Wastewater Expor ted BY South Tahoe P .U .D . 

The sewage expo r t  by South Tahoe P.U.D. i s  t h e  o n l y  d e p l e t i v e  expo r t  o u t  o f  

t h e  Lake Tahoe - Truckee R i v e r  watershed from t h e  C a l i f o r n i a  p o r t i o n  o f  t h e  

Lake Tahoe Bas in  o t h e r  t h a n  t h e  PG&E Echo Lake d i v e r s i o n .  For  t h i s  reason t h e  

u l  t i m a t e  use and d e s t i n a t i o n  o f  t h i s  water has been c a r e f u l  l y  analyzed. 



TABLE 1 1 1 - 2 6  

SEWAGE, SEWER INFILTRATION, AND SEWAGE EXPORT FROM THE CALIFORNIA PORTION OF THE LAKE TAHOE 
BAS I N  

ACRE-,FEET PER ANNUM ( a f a )  

1 9 7 4  1 9  7 5  1 9 7 6  1 9 7 7  Maximum I n f i l t r a t i o n  

Z o n e  A, N o r t h  T a h o e  p.U.13. ( i n c l u d e s  Washoe C o u n t y  S e w e r  I n p r o v e m e n t  D i s t r i c t )  

. Raw S e w a g e  9 11 1 0  8 1  9 2 1  9 7 8  

. E s t .  I n f i l t r a t i o n  

S u b t o t a l  

Z o n e  B ,  T a h o e  C i t y  P . U . D .  

. Raw S e w a g e  7 5 9  7 6 2  7 7 1  6 5 3  

. E s t .  I n f i l t r a t i o n  1 5 4  - 9 7  7 7  - 2 1  1 5 4  

S u b t o t a l  9 1 3  8 5 9  8 4 8  6 7 4  

T o t a l  TTSA E x p o r t  2 0 3 9  2 0 7 2  1.779 1 6  7 2  3 6 9  

Z o n e  C ,  S o u t h  T a h o e  P.U.D. 

. Raw S e w a g e  

. E s t .  I n f i l t r a t i o n  

T o t a l  STPUD E x p o r t  3 6 5 7  3 9  3 5  3 9  3 4  3 8 4 7  2 1 5  

I CALIFORNIA TOTAL 5 6 9 6  6 0 0 7  5 7 1 3  5 5 1 9  5 8 4  
I 



F o r  t h e  c a l  endar years  1974-77 t he  f o l l  owi ng amounts o f  wastewater were 

t r e a t e d  a t  t h e  South Tahoe P.U.D. p l  a n t  i n  South Lake Tahoe and subsequently 

expor ted :  

3700 a f a  

3900 a fa  

3900 a fa  

3800 a fa  

A f t e r  e x p o r t  t h e  wate r  i s  s t o red  i n  I n d i a n  Creek Rese rvo i r  i n  a  small water- 

shed t r i b u t a r y  t o  t h e  Eas t  Fork  o f  t h e  Carson R i v e r .  Water i s  re1 eased 

f o r  f l o o d  i r r i g a t i o n  o f  approx imate ly  2500 acres o f  pas tu re  and hay as f o l l ows :  

I .  Diamond D i t c h  A s s o c i a t i o n  

A Ha1 1 I IAlarl~ l ey)  ,,. I,u , , , .. ....- 200 Acres  

B. Bruns ( P a y n e s v i l l  e  and F red r i cksbu rg )  150 

C. Neddenri ep (F red r i cksbu rg )  43 0 

D. Gannsberg (F red r i cksbu rg )  700 

Subto ta l  1480 

11. Schwacke Ranch (Diamond V a l l e y )  100 

111. Heise Land and L i ves tock  (Diamond V a l l e y )  350 Acres 

I V .  Smith (Dutch V a l l e y )  170 

V .  Springmeyer (Long V a l l e y )  400 

To ta l  2500 Acres 

The above i r r i g a t e d  acreages a re  i d e n t i f i e d  i n  F i g u r e  111-21. The Diamond 

D i t c h  A s s o c i a t i o n  rece i ves  rec la imed wastewater f rom I n d i a n  Creek Reservo i r  

through t h e  Diamond D i t c h .  The Diamond D i t c h  A s s o c i a t i o n  i s  t h e  on ly  water 

purchaser  hav ing  a  s p e c i f i c  c o n t r a c t  w i t h  t h e  A l p i n e  County Water Agency 

which operates t h e  r e s e r v o i r .  Excess water  app l i ed  t o  t h e  lands  o f  t h e  

Diamond D i  t c h  A s s o c i a t i o n  above t h e  evapotranspi  r a t i v e  requ i  rements o f  t h e  

fo rage  crops may be  a v a i l  ab le  f o r  o t h e r  down-basi n  uses through dra inage 

d i t c h e s  o r  p e r c o l a t i o n  t o  groundwater. The Schwacke Ranch i s  t h e  on ly  user  



r e c e i v i  ng wa te r  d i r e c t l y  f rom t h e  expo r t  p ipe1 i ne r a t h e r  than from I n d i a n  

Creek Reservo i r .  Water d i v e r t e d  a t  t h i s  p o i n t  i s  h y d r a u l i c a l l y  1  i m i  t e d  t o  a  

f l o w  o f  about 1.5 c f s  which a l l ows  a  maximum o f  100 acres t o  be i r r i g a t e d .  

The He ise  Land and L i ves tock  rece i ves  excess wate r  f rom I n d i a n  Creek Rese rvo i r  

above t h a t  needed t o  m a i n t a i n  r e c r e a t i o n a l  and f i s h e r y  uses o f  t he  r e s e r v o i r ,  

and a f t e r  t h e  Diamond D i t c h  A s s o c i a t i o n  and t he  Schwacke Ranch have s a t i s f i e d  

t h e i r  demand. Excess wate r  f rom t h e  Heise o p e r a t i o n  f l ows  through dra inage 

d i t c h e s  f o r  subsequent down-basi n  reuse on t h e  S m i  t h  and Sp r i  ngmeyer Ranches. 

Based upon t h e  B laney-Cr idd le  method and assuming t h a t  h a l f  o f  t h e  i r r i g a t e d  

1  and i s  i n  a l f a l f a  and t h e  o t h e r  ha1 f i s  pas tu re ,  t t i e  f o l l  owi ng i s  t he  t o t a l  

month ly  consumptive e v a p o t r a n s p i r a t i v e  demand f o r  2500 acres du r i ng  t he  

i r r i g a t i o n  season: 

Month Inches Acre-Feet 

Ap r i  1 

May 

June 

J u l y  

August 

September 

The c o n t r a c t  between t h e  Diamond D i t c h  A s s o c i a t i o n  and t h e  A l p i n e  County Water 

Agency requ i  r e s  t h a t  r e c l  aimed wastewater be used " f o r  suppl emental i r r i g a t i o n  

on l y  upon 1  and possessi  ng wate r  r i g h t s " .  Du r i  ng yea rs  o f  average hydro logy ,  

i r r i g a t i o n  water ob ta i ned  by a p p r o p r i a t i o n  o f  na tu ra l  l y  o c c u r r i  ng su r f ace  

water  i s  s u f f i c i e n t  t o  meet consumptive i r r i g a t i o n  requ i  rements approx imate ly  

through t h e  end o f  J u l y .  Therefore,  t h e  avai  1  ab i  1  i ty o f  r e c l  aimed wastewater 

i s  b e n e f i c i a l  t o  t h e  i r r i g a t o r s  o n l y  f rom t h e  s tandpo in t  o f  extending t he  

e f f e c t i v e  i r r i g a t i o n  season through August and September. Most rec la imed 

water  re leased  from I n d i a n  Creek Rese rvo i r  f o r  i r r i g a t i o n  p r i o r  t o  t h e  end o f  

J u l y  w i l l  r esu l  t i n  e i t h e r  o f  t h e  f o l l  owi ng: 



FIGURE SIT- 21 

LANDS IRRIGATED BY WASTEWATER EXPORTED BY SOUTH TAWOE P.U.D. 
TO CARSON RIVER WATERSHED. 



1 )  rec la imed wastewater i s  appl i ed i n  excess o f  t he  na tu ra l  l y  o c c u r r i  ng 

water  a l ready  a p p l i e d  t o  meet t h e  consumptive demand o f  crops and thus 

becomes avai  1  ab l  e  f o r  o t h e r  downbasi n  uses through e i t h e r  d i  r e c t  

r u n o f f  o r  p e r c o l a t i o n  t o  groundwater, o r  

2 )  rec la imed wastewater i s  s o l e l y  used t o  meet t h e  consumptive demand o f  

t h e  c rops  grown a1 l o w i  ng t h e  n a t u r a l l y  o c c u r r i n g  water t o  become 

a v a i l  ab le  f o r  o t h e r  down-basi n  uses, o r  

3 )  a  combina t ion  o f  t h e  above. 

There fo re ,  any amount o f  rec la imed wastewater made a v a i l  ab le  w h i l e  t h e r e  i s  

s t i l l  s u f f i c i e n t  n a t u r a l  l y  o c c u r r i n g  wate r  t o  meet n e t  consumptive i r r i g a t i o n  

r e q u i  rements, p rov ides  a  new source o f  water  f o r  o t h e r  down-basi n  users. The 

o n l y  t ime  when rec la imed  wastewater can be a p p l i e d  f o r  i r r i g a t i o n  w i t h o u t  

c o n s t i  t u t i  ng a  new down-basi n  supply ( e i t h e r  d i r e c t l y  o r  i ndi  r e c t l y  ) i s  when 

o t h e r  sources o f  wa te r  a re  n o t  normal ly  a v a i l  a b l e  d u r i n g  August and September. 

Recl  aimed wastewater appl i ed d u r i  ng these two months wi 11 extend t he  growi ng 

season, and, up t o  t h e  n e t  e v a p o t r a n s p i r a t i v e  requirements o f  t h e  crops, w i l l  

be consumpt ive ly  used. 

Accord i  ng t o  t h e  members o f  t h e  D i  amond D i t c h  A s s o c i a t i o n  most r e c l  aimed 

wastewater i n  I n d i a n  Creek Rese rvo i r  i s  c u r r e n t l y  re1 eased f o r  i r r i g a t i o n  use 

d u r i n g  t he  months o f  August and September, a1 though re1 eases do occur through- 

o u t  t h e  year .  Fo r  exampl e, d u r i  ng March 1978, s i g n i f i c a n t l y  p r i o r  t o  t h e  

s t a r t  o f  t h e  i r r i g a t i o n  season, re leases  had t o  be made t o  accommodate h i ghe r  

t h a n  normal na tu ra l  r u n o f f .  The members o f  t h e  Diamond D i t c h  A s s o c i a t i o n  

c l a i m  t h a t  t h e  f o l l o w i n g  approximate annual amounts o f  water  have been d i -  

v e r t e d  from I n d i a n  Creek Rese rvo i r  f o r  i r r i g a t i o n  use over  t he  p a s t  few 

years :  

D i  amond D i t c h  

Schwacke 

Hei se, Smi t h y  S p r i  ngmeyer 

1600 a f a  

100 a f a  

900 a f a  

2600 a f a  



The existing contract between the Diamond Ditch Association and Alpine County 

Water Agency 1 imi t s  the total  amount which may be diverted to 3000 acre-feut 

per annum, b u t  t h i s  amount has never been reached. The total  water balance of 

I ndi an Creek Reservoi r i s  approximately as fo l l  ows: 

Water Budget 

C redi t s  

1. Recl aimed wastewater 3900 afa 

2 .  Natural inflow from 1700 acres 800 afa 

4700 afa 

Debits 

1. I r r igat ion re1 eases 

2 .  Evaporative Losses 

3. Seepage Losses 

2600 afa 

Therefore s ignif icant  1 osses apparently do occur by means of percol ation from 

the reservoir i t s e l f .  This, of course, cannot be considered a consumptive use 

in i t s e l f ,  as t h i s  seepage i s  ul timately a source of groundwater supply to  

down-basi n users. 

This analysi s i ndicates tha t  a considerable amount of recl aimed wastewater i s  

n o t  consumptively used and therefore i s  available for  further down-basi n use. 

These amounts available as a resul t  of reservoir operation are: 

u ~ a s e d  upon  three f e e t  evaporation per year for  reservoir with average of 

130 acres of surface area and estimated evaporative losses between April 

1969 and April 1970. 

L l~ased  upon  135 acres of seepage areas a t  a rate of 0.035 fee t  (0.42 in.)  per 

day as determined by McGauhey in May 1970 report t o  STPUD. 



1) I r r iga t ion  water appl ied above August-September consumptive 

crop requi rements 

(2600 - 1772  = 828) 828 

2 )  Reservoir seepage 1 osses 1700 

Subtotal 2528 

Mi nus natural runoff t o  reservoir -800 

Total basi n supply i ncrement 1728 afa 

I t  i s  quite l i k e l y ,  however, tha t  t h i s  amount i s  used consumptively by other 

users of water i n  the Carson River above Lake Lahontan ei ther  through prolong- 

ed summertime streamfl ow maintenance and surface diversions via enhanced 

groundwater levels  or through increased avai labi l i ty  of water from groundwater 

pumpage. However, th i  s small amount of suppl emental groundwater recharge 

cannot be s ignif icant  due to the f ac t  tha t  State  of Nevada, Department of 

Water Resources in  1977 ceased to issue water rights permits for groundwater 

extraction i n the Carson Val 1 ey i n Nevada. Thus, based u p o n  Nevada's cessa- 

t ion of the groundwater right permi t t i  ng process, any i ncremetal amount of 

water made available to the Carson Valley as a whole in recent years due to 

the operation of the reservoir,  i s  s l igh t  compared t o  the increasing demands 

for  groundwater i n the Carson Val 1 ey . 

F .  WATER RIGHTS CONSIDERATIONS 

As shown in the previous discussions, water use within the Cal ifornia 

portion of the Lake Tahoe Basin has been in  a s t a t e  of continual and 

rapid expansion fo r  the past twenty years. Although presently well 

within the In ters ta te  Water Compact Limitation of 23,000 afa ,  water use 

in the future may eventually exceed t h i s  amount. Factors which will tend 

t o  further increase total  water diversion for  use a t  Tahoe include: 



1. Conti nued resi  denti a1 dwell i ng development. 

2 .  Conti nued commerci a1 devel opment, and resul tan t  i ncreasi ng permanent 

year round popul a t i  on .  

3. Increasing occupancy and persons per dwelling unit .  

4. Increasing per capita or per unit water use rates for  landscape 

i r r iga t ion  or  other purposes. 

If water use under any one of the above factors were t o  be curtai led,  

water use could s t i l l  continue to  increase due to the other three factors.  

A hal t  i n residential  construction, for  example, probably would not ha1 t 

i ncreasi ng water use as popul ation coul d conti nue to expand through 

increases i n occupancy or use of exi s t i  ng units.  

Although water use did drop significantly during the drought period 

(1976-771, per capita water use has been increasing a t  an average rate  of 

4-5 gal lons /capi ta/day per year for  the past twenty years. This trend 

may continue, particularly i f  there i s  a continued desire a t  Lake Tahoe 

t o  have i r r iga ted  landscape improvements such as lawns. A t  present, 

1 andscape i r r iga t ion  constitutes only about 20-25% of the total annual 

water demand within the California portion of the Lake Tahoe Basin. 

Throughout Northern Cal i forn ia ,  1 andscape i r r iga t ion  and outside water 

use can const i tute  50% or more of the total  annual water demand. 

Potential Levels of Future Water Demand 

Water diversion can be extremely e l a s t i c ,  as was demonstrated by the recent 

drought. The sustenance of drought levels of water use on  a continued and 

permanent basi s i s  open t o  question, however. To i l l u s t r a t e  potential levels 

of water diversion for  use a number of development and water use "scenarios " 
have been chosen. These scenarios are  used to i l l u s t r a t e  the wide range of 

potential water use levels.  Four levels of development are chosen for  i l  lus- 

tration. These are: 



1. C u r r e n t  l e v e l  o f  development as o f  December, 1977. 

2. Complete b u i l d o u t  o f  e x i s t i n g  subd iv ided  area ( t h e r e  a re  c u r r e n t l y  

about 18,100 vacant  l o t s  w i t h i n  t h e  C a l i f o r n i a  p o r t i o n  o f  t h e  Lake 

Tahoe Basin.  

3. A d d i t i o n a l  s u b d i v i s i o n  development beyond e x i s t i  ng subdiv ided areas 

accord ing  t o  t h e  CTRPA general  p lan .  

4. A d d i t i o n a l  s u b d i v i s i o n  development beyond e x i s t i  ng subdiv ided areas 

accord ing  t o  t h e  TRPA general  p l  an. 

The Cal i f o r n i a  Tahoe Regional  P l  anni ng Agency's (CTRPA) general p l  an woul d  

a1 1  ow f u r t h e r  subd i v i  s i  on wi t h  r e s i d e n t i  a1 u n i t  densi  ti es rang i  ng from 25% 

t o  50% o f  those  a1 lowed under t h e  B i - S t a t e  Tahoe Regional P lanning Agency1 s  

(TRPA) general  p l  an. 

F o r  purposes o f  t h i s  r e p o r t ,  f o u r  d i f f e r e n t  water  use c o n d i t i o n s  were consid- 

ered f o r  each o f  t h e  above l e v e l s  o f  development. These are: 

1. The minimum drought  r a t e  o f  water  use observed i n  e i t h e r  1976 o r  

1977. 

2. The "p resen t  average" r a t e  o f  wa te r  use observed f o r  t h e  1974-1977 

pe r i od .  

3. The "p resen t  maximum" r a t e  of wa te r  use observed i n  t h e  maximum use 

year ,  u s u a l l y  e i t h e r  1974 o r  1975. 

4. The p resen t  average r a t e  o f  wa te r  use "expanded" t o  r e f l e c t  increased 

occupancy o f  ava i  1  abl e  dwe l l  i ng u n i t s .  Po ten t i  a1 annual average 

occupancy i s  assumed t o  expand f rom t h e  p resen t  56% t o  a  p o t e n t i a l  78% 

w i t h i n  t h e  C a l i f o r n i a  p o r t i o n  o f  t h e  Basin. Average summer occupancy 

r a t e s  a r e  assumed t o  inc rease  f rom 72% t o  1004 w i t h  a  p r o p o r t i o n a l  

w i  n t e r  t ime  occupancy i ncrease from 48% t o  67%. 



A n  additional scenario could be added t o  ref1 ect  increased per capita or 

1 andscape i r r iga t ion  use. For exampl e ,  i f  the per capita 1 andscape i r r igat ion 

under,any of the above scenarios were t o  double, total  water use could be 

expected t o  increase by 20% o n  an annual basis. 

Table 111-27 l i s t s  the 16 potential water use scenarios resulting from 

the 4 development 1 eve1 s and 4 conditions of water use for  each of the three 

zones ( A ,  B ,C) and for  the enti re California portion of the Lake Tahoe Basin. 

The values i n Table 111-27 are indicative of levels of water demand for 

municipal, domestic and i r r iga t ion  water use on a l l  lands within 

the California portion of the Basin. As i l lus t ra ted  in Figure 111-22, 

however, these are  - not the only uses of water which may be charged against the 

Inters tate  Water Compact allocation of 23,000 afa. Other uses which may be 

charged agai nst the In ters ta te  Water Compact i ncl ude the fol 1 owi ng: 

Exported Sewer I n f  i l t r a t i  on Water; A! though the Inters tate  Water Compact 

a1 lows export of sewage waste a f te r  origi nal diversion without charge t o  

the compact, thi  s does n o t  i  ncl ude the additional amount of export result- 

i ng from i nfi 1 t r a t ion  to  underground sewer l ines .  Based upon an analysis 

conducted in a previous part  of t h i s  report the amount of exported sewer 

in f i l t r a t ion  from the California portion of the Tahoe Basin i s  estimated 

to be approximately 600 afa in a non-drought year. This amount i s  princi- 

pally due to  spring time snowmel t saturation of low lyi  ng areas and sewer 

1 i  ne leaks. Rehabilitation of sewer l ines  would have a tendency to reduce 

this  amount b u t  probably never eliminate i t  ent i rely.  

Depletion Due t o  Lake Storage and Streamflow Enhancement. As discussed in 

a previous part  of t h i s  report, the amount of depletion associated with 

1 ake storage and streamfl ow enhancement ( not i ncl udi ng Lake Tahoe i t s e l f )  

i s  estimated to be 500 afa. Although the total  face value of the amount 

stored i s  not chargeable to the In ters ta te  Compact, the amount of actual 

depletion associated with these uses should be chargeable. Due to  the 

fact  that  t h i s  i s  a rough estimate only and most of the stored water i s  

under the purview of the U. S. Forest Service, i t  would be wise for  the 

U.S. Forest Service to conduct an investigation to  determi ne more accurately 

the depl eti  on associated with these uses. 



POTENTIAL L E V E L S  O F  W T U R E  M U N I C I P A L ,  DOMESTIC AND I R R I G A T I O N  
WATFB DEMAND FOR T K E  C A L I F O R N I A  P O R T I O N  O F  T H E  LAICE TAHOE B A S I N  A/  - 

- 

ANNUAL WATER DEMAND (af a) 

NORTH WXST SOUTH TOTAL 
TAHOE TAHOE T AHOE CALIFORNIA 

TAHOE 
ZONE A ZOXE B ZONE C BASIN 

1. Current Development 

o Drought Condition 1763 

o Present  Average 1826 

o Present  M a x i m u m  2067 

o P o t e n t i a l  Occupancy 3125 

2. F u l l  Development 

o Drought Condition 2724 

o Present Average 2815 

o Present M a x i m u m  3 196 

o P o t e n t i a l  Occupancy 4815 

3. hd6 i t iona l  Subdivision 

A .  CTRPA Plan 

o Drought Conditions 2907 

o Present Average 3031 

o Present  M a x i m u m  3 442 

o P o t e n t i a l  Occupancy 5213 

B. TRPA Plan 

o Drought Conditions 3499 

o Present  Average 3 719 

o Present  M a x i m u m  423 2 

o P o t e n t i a l  Occupancy 6476 

A /  Includes golf courses, stockwatering, and pasture lands. - 



FIGURE IU-22 

1 
L E G E N D  

NON MUNICIPAL OR DOMESTIC USES 

m7 EXPORTED SEWER INFILTRATION ( 6 0 0  a f a )  

L A K E  STORAGE AND STREAM FLOW DEPLETION ( 5 0 0  Of a) 

[II] U.S.F.S UNDEVELOPED WATER RIGHTS ( 2 5 5 0  o f a  ) 

POTENTIAL STATE OF CALIFORNIA NEEDS ( 3 5 0  a f a )  

DEVELOPMENT ( 1 9 7 7 )  I EXISTING SUBDIVIDED I ( A S  OF 1 9 7 7 )  1 ( A S  OF 1 9 7 7 )  
A R E A  

L E V E L S  OF WATER USE 
I - DROUGHT 

- PRESENT AVERAGE 

- P R E S E N T  MAXIMUM 

PROJECTED LEVELS OF URBAN WATER USE INCLUDING MUNICIPAL, DOMESTIC & 
IRRIGATION DEMAND COMPARED TO INTERSTATE COMPACT LIMITATION FOR 
CALIFORNIA PORTION OF THE L A K E  TAHOE BASIN 8 OTHER DEMANDS.  

I PROJECTED L E V E L S  OF URBAN DEVELOPMENT AND WATER DEMAND 

- PRESENT L E V E L  OF OCCUPANCY (56%)  

I 

- P O T E N T I A L  OCCUPANCY ( 7 8 % )  and PRESENT AVERAGE USE 



U .  S .  F o r e s t  Se rv i ce  Water R igh t  Claims and Current  Holdi ngs. As discussed 

i n  S e c t i o n  IV of t h i s  r e p o r t ,  t h e  U. S. Fores t  Se rv i ce  cu r r en t ly  holds 

numerous appropr i a t ive  water  r i g h t s  and claims a number of o the r  uses under 

o t h e r  r i g h t s .  Many of t h e s e  r i g h t s  a r e  not f u l l y  exerc ised  a t  t he  present  

t ime b u t  may be  a t  some f u t u r e  time. These r i g h t s  and poten t ia l  uses should 

be p ro t ec t ed  u n t i l  i t  i s  determined t h a t  t hese  r i g h t s  a r e  not needed f o r  

U .S. F o r e s t  Se rv i ce  1 ands wi t h i  n t h e  Cal i forn i  a po r t ion  of t he  Lake Tahoe 

Basin o r  downstream i n  t h e  Truckee River.  

C a l i f o r n i a  S t a t e  Lands. The S t a t e  of C a l i f o r n i a  owns about 5,800 acres  of t h e  

Tahoe Basin. These lands which r ep resen t  (4.2%) of t h e  Ca l i fo rn i a  por t ion  of 

t h e  Lake Tahoe Basin a r e  under t h e  j u r i s d i c t i o n  of t h e  C a l i f o r n i a  Department 

of Parks  and Recreat ion.  A t  p r e sen t  no appropr i a t ive  r i g h t s  a r e  assoc ia ted  

with any of t h e s e  lands.  On t h e  b a s i s  of 0.06 acre- foot  per  ac re ,  which 

approximates t h e  use r a t e  of S t a t e  lands c u r r e n t l y  developed f o r  r e c r e a t i o n ,  

t h e  po ten t i  a1 water demand w i l l  be approximately 350 a fa .  Other uses f o r  

which t h e  S t a t e  may wi sn t o  r e se rve  water wuui d be f o r  a pi+oCjram o f  revege= 

t a t i o n  purposes of e ros ion  con t ro l  throughout t h e  C a l i f o r n i a  por t ion  of t h e  

Basi n. 

Water A 1  1 oca t i  on 

Based upon t h e  above r e s e r v a t i o n s  of water f o r  exported sewer i n f i l t r a t i o n ,  

l a k e  s t o r a g e  and streamflow d e p l e t i o n ,  U. S. Fo res t  Se rv i ce  water r i g h t s ,  and 

S t a t e  of C a l i f o r n i a  1 ands, t h e  amount remaining ava i l  ab l e  f o r  use upon p r i v a t e  

l a n d s  i s  approximately 19,000 a f a .  Thus, of t h e  23,000 a f a  I n t e r s t a t e  Water 

Compact a l l o c a t i o n  f o r  d i v e r s i o n  f o r  use wi th in  t h e  C a l i f o r n i a  po r t ion  of t h e  

Lake Tahoe Basin, 4,000 a c r e - f e e t  may be considered not avai l  ab l e  f o r  munic- 

i p a l  , domest ic ,  o r  i r r i g a t i o n  use on p r i v a t e  ( non-Federal and non-State) 

1 ands. 

A t  t h e  p re sen t  r a t e  of water  use  (160 ga l lcaplday)  wi th in  the  C a l i f o r n i a  

p o r t i o n  of t h e  Lake Tahoe Bas in ,  t h e  average annual populat ion on p r i v a t e  

1 ands wi t h i n  the  Cal i f o r n i  a p o r t i o n  of t h e  Lake Tahoe Basi n could not  exceed 

106,000 people (38.7 x 1 0 3  person-days per  y e a r  wi thout  t o t a l  water use 

exceeding 19,000 a f a .  Based on c u r r e n t  seasonal t r e n d s ,  t h i s  equates  t o  an 



average winter population of 84,000 people and an average summer population of 

138,400 people. A t  the current  occupancy r a t e  ( 5 6 % ) ,  approximately 90% of the  

remaining vacant l o t s  could be developed. A t  a potential  fu tu re  occupancy r a t e  

of 78%, only 20% of the remaining vacant l o t s  could be developed without cut t ing 

i n to  U .  S .  Forest Service water r i gh t s  o r  potential  water requirements on lands 

owned by the S t a t e  of Cal i fornia .  

If  water use were t o  increase ult imately t o  a level of 200 gal/capita/day 

the annual average population on p r iva te  lands with the California portion of 

the Basin could not exceed 84,800 persons (31 mill ion person-days per year)  on 

an average annual basis  without t o t a l  water use exceeding 19,000 a fa .  Based 

upon current  seasonal t rends ,  t h i s  equates t o  67,000 and 110,700 people during 

the winter  and summer, respect ively .  

The trend wil l  be f o r  f u r t he r  development t o  expand the ult imate level of 

water use t o  the  l im i t s  of the  I n t e r s t a t e  Water Compact a l locat ion.  There i s  

now no central  authori ty t o  determine the  appropriate level of water use 

within each water d i s t r i c t ,  o r  water company use area. Each u t i l i t y  continues 

t o  plan and develop i t s  water supply without regard f o r  the Compact l imi ta t ion.  

There has been no previous attempt t o  break down the  appropriate level of water 

use f o r  each of the  major zones of the California portion of the Basin. 

One ra t ional  method of a1 locat ion woul d divide the basi nwi de a1 locat ion 

on the bas is  of dwelling un i t s  and uniform un i t  water use ra tes .  For 

example, the  un i t  water use ra tes  f o r  the  four d i f f e r en t  types of dwell- 

ing un i t s  i n  the  South Lake Tahoe area are  as fol'lows: 

gal / u n i  t lday 

Single Family Homes 

Mu1 t i  pl e Fami ly  Units 

Hotel/Motel Units 

Mobile Homes & Campgrounds 



Furthermore, t h e  expected d i s t r i b u t i o n  o f  non - U.  S. Fo res t  Serv ice o r  

non-State Park dwe l l  i ng u n i t s  a t  f u l l  development o f  e x i s t i  ng subdiv ided 

l ands  f o r  each zone i s  as f o l l ows :  

Nor th  Tahoe West Tahoe South Tahoe 

Zone A Zone B Zone C 

SFU ' s 5124 8375 22,000 

MFU ' s 1619 1560 4,584 

MOTELS 1964 37 1 9,127 

Mobi 1 e Home' s/Campgrounds 162 122 1,610 

By app ly i  ng t h e  u n i t  water use values t o  t he  respec t i ve  dwe l l i ng  u n i t s  

and d i v i d i n g  by t h e  t o t a l  hypo the t i ca l  water use, an est imate o f  t he  

percentage breakdown o f  t o t a l  C a l i f o r n i a  water use may be made f o r  each 

o f  t h e  zones as f o l l  ows: 

% o f  t o t a l  C a l i f o r n i a -  

Tahoe Water Use on P r i v a t e  

Lands 

North Tahoe, Zone A 

West Tahoe, Zone B 

South Tahoe, Zone C 

On t h e  bas is  o f  19,000 a fa  u l t i m a t e l y  be ing ava i l  ab le  f o r  use on p r i v a t e  

lands  w i t h i n  t h e  C a l i f o r n i a  p o r t i o n  of t h e  Lake Tahoe Basin,  t h e  fo l low-  

i ng breakdown pe r  zone may be made: 

a fa  - 

North Tahoe, Zone A 

West Tahoe, Zone B 

South Tahoe, Zone C 

2,890 

4,010 

12,100 

TOTAL 19,000 



Other  s i m i l  a r  procedures may a1 so be used t o  determi ne a  p r o p o r t i o n a l  break- 

down between va r i ous  areas w i t h i n  each zone. D i f f e r i n g  u n i t  water use values 

coul  d  be used, as coul  d  d i f f e r e n t  1  eve1 s  o f  development. Considerat ions such 

as p o t e n t i  a1 non-devel opment o f  stream zones, f l o o d  p l  a i  ns, o r  h i gh  e ros ion  

hazard lands  c o u l d  a1 so be app l ied .  Nonetheless, most o f  these d i f f e r e n t  

approaches woul d  y i  e l  d  rough ly  t h e  same percentage breakdown between water use 

areas. 

Recorded A ~ o r o o r i  at i  ve D i  v e r s i  ons 

A p p r o p r i a t i v e  water  r i g h t s  on f i l e  w i t h  t h e  C a l i f o r n i a  S t a t e  Water Resources 

Cont ro l  Board ( S t a t e  Board) f a1  1  wi t h i  n  two ca tegor ies :  

2. Permi t s  and L icenses i s sued  by t h e  S t a t e  Board o r  i t s  predecessors 

s i  nce December 19, 1914. These r i g h t s  a re  1  i s t e d  i n d e t a i l  i n  t he  

separa te ly  bound Appendix D t o  t h i s  r epo r t .  Water d i v e r t e d  f o r  use 

under these  r i g h t s ,  however, accounts f o r  on l y  about 27% o f  t h e  water 

d i v e r t e d  f o r  use w i t h i n  t h e  C a l i f o r n i a  p o r t i o n  o f  t h e  Lake Tahoe Basin. 

Those areas where a  p o r t i o n  o r  a l l  o f  t h e  water  d i v e r t e d  f o r  use a re  

based upon a p p r o p r i a t i v e  r i g h t s  a r e  dep ic ted  i n  F igu res  11-23> 11-24, and 

11-25 f o r  Zones A ,  By  and C,  r e s p e c t i v e l y .  O f  t h e  136 water  r i g h t s  

c u r r e n t l y  on  f i l e  w i t h  t h e  S t a t e  Board f o r  d i v e r s i o n  and use w i t h i n  t h e  

C a l i f o r n i a  p o r t i o n  o f  t h e  Basin,  o n l y  113 a re  c u r r e n t l y  be ing used. The 

o t h e r  23 g e n e r a l l y  f a l l  i n t o  two ca tegor ies :  

a. P o t e n t i a l  l y  a c t i v e  a p p r o p r i a t i v e  r i g h t s .  

b. I n a c t i v e  a p p r o p r i a t i v e  r i g h t s  n o t  l i k e l y  t o  be developed o r  f u r t h e r  

used. 

The water r i g h t s  which f a l l  i n t o  these two ca tego r i es  a r e  l i s t e d  i n  Table 

111-28 and 111-29. P o t e n t i a l  a c t i v e  water  r i g h t s  should be c l o s e l y  moni tored 

by the S t a t e  Board i n  t h e  f u t u r e ,  b u t  no a c t i o n  need be taken  a t  present.  



FIGURE III-23 

MUNICIPAL & DOMESTIC 
WATER USE AREAS /' 

INCLUDING GOLF COURSES BROCKWAY GOLF COURSE 
A-17139 (PORTION OF) 
(est. 150 afa )  
I' 

/ 
# 

AGATE BAY W A T ~ R  CO. 
A-19819 (160 a f a )  
--,. -/ 

i /./ 
1 

-1- C .  

... / 
I ." 

! FWLTON WATER 
I 

I A - 8 0 5 4  (1 .0 'a fah  i " ." , -'--- -- \ . -:*'I 

FWAJON WATER 
A-18248, A-,1951 NORTH TAHOE P.U.D. 
( 3 1 4  afa)  TAHOE \IISTA /KING 

BEACH /BROCKWAY SYSTEM 
1 

A -6983,A-12574,A-17139 
A-IP.149, A-172215, pre- 1914 

NORTH TAHOE P.U.D. 
DOLLAR COVE 
A-18414 ( 8 6 . 8  a f a )  

PRESENT AVERAGE USE = 1 8 2 8  a fa  

PRESENT MAXIMUM USE = 1 9 4 8 a f a  

EXISTING APPROPRIATIVE RIGHTS = 2612 ofa 

ESTIMATED ZONE A ALLOCATION BASED UPON 
L O C A T I O N  M A P  

1 9 0 0 0  a fa  AVAILABLE FOR MUNICIPAL 81 DOMESTIC U S E = 2 8 9 0 a f a  

NORTH TAHOE, ZONE A PARTIALLY DEVELOPED, MOM-U.S.F.S. APPROPRIATIVE RIGHTS 



FIGURE EL-24 

\ 

- MUNICIPAL E :\DOMESTIC 
USE AREAS IN~LUDING 
COURSES. il 

- MUNICIPAL E :\DOMESTIC 
USE AREAS IN~LUDING G TCPUD - DOLLAR 

H ILL  
A-19111 .. A - 2 1 3 9 8  
( 2 7 0  a f a )  

FULTON W. C. 
A - 1 9 5 0 9  ( 7 4 a f a )  

LAKE FOREST W. C. 
A - I4921  ..A-21719 
pre - 1914 ( 3 2 7  a f a )  

FENECH A-17727 ( 3 0  a f s )  

BCPUD - TAHOE C ITY  
A-18283 ..A-19845e.A-21465 

A- I4921  ..A-21719 
pre - 1914 ( 3 2 7  a f a )  

LOCATION M A P  ( 6 5 4  a f a )  

H.T.  RICH A - 18934 
(239 ia fa)  No water as  1 2 - 5 8 5 9  ( 2 0 0 a f a )  
yeSdeveloped ui ider this -- 
W a t w  Righ ,' 
L . 

c **\ 

MADDEN CREEK W. C. 
A - 2 0 4 8 7  ( 4 4 4  a fa )  

CHAMBERS LODGE 
pre 1914 ( a f a  unknow 

BAHOE CEDARS W.C 
A -22173 ( 297 a f a )  

' :. 
I .  
1 .  : 
I ... WEST TAHQE W. S, "'"'""'""'I, A -  11183a.A-19072 

A-20137  ( 6 2  a f a )  
RIGHTS - 16$cr:. ' 

TCPUD - RUBICON W. C. 
\ L 

A - 2 6 3 4  ( 2 s f a )  

PRESENT AVERAGE USE = 2 7 8 7 a f a  

PRESENT MAXIMUM USE =3182 a fa  I . m.- 

EXISTING APPROPRIATIVE RIGHTS = 2 7 0 0 a f a  ( 529  a f a  u s e d )  

ESTIMATED ZONE B ALLOCATION BASED UPON 
19000 a f a  AVAILABLE FOR MUNICIPAL & DOMESTIC USE= 4040afa  

WEST TAHOE-ZONE B.PARTIALLY DEVELOPED NON - U S F S  APPROPRIATIVE 
WATER R I G H T S .  



FIGURE III - 2 5  

' d '-.A ,& L O C A T I O N  M A P  
I! /' 

PRESENT AVERAGE USE = 7 6 7 0  afa 

PRESENT MAXIMUM USE =I3129 afo 

EXISTING APPROPRIATIIVE RIGHTS =3469afa 

ESTIMATED ZONE C ALLOCATION BASED UPON 
19000  afa AVAILABLE FOR MUNICIPAL & DOMESTIC USE=12,070afa 

SOUTH TAHOE ZONE C PARTIALLY DEVELOPED NON-USFS APPROPRIATIVE 
WATER RIGHTS 



TABLE 111-28 

CURRENTLY INh.CTIVI3 BUT POTENTIALLY 
AC'I'IVF; APPKOPiiTATIVE RIGHTS ON 

FILE YT'I'II Till7 '::;'I1A'I'l< BOARD FOR WATER 
D1VIi:It:;lON 1~'Oli 1151'; WI'IIIlN TI111: CA1,lFORNIA 

POIt'I'ION 01: TllK I,AKI< TAIIOE BASIN 

APPLICATION 
NUMBER STATUS APPLICANT 

Divers ion  Annual 
Amount Pace Value 
( c f s  o r  gpd) ( a f a )  

NORTH TAHOE, ZONE A 

P-15771 U. S. F o r e s t  S e r v i c e  5.94 c f s  

WEST TAHOE, ZONE B 

U. S. F o r c s t  S e r v i c e  

H.  T. A l r i c h '  

B. S. Smith 

B. S. Smith 

Tahoe C i t y  P.U.D. 

SOUTH TAHCE, ZONE C 

H. Lee 

J. Bath 

U .  S. F o r e s t  S e r v i c e  

Ci ty  o f  Berkeley 

Ci ty  of Berkeley 

C i t y  of B e r k ~ l e y  

U .  S. F o r e s t  S e r v i c e  

0.34 c f s  

0.24 c f s  

0.07 c f s  

0.06 c f s  

0.2 c f s  

Subtbeal 

250 gpd 

200 gpd 

3000 gpd 

6000 gpd 

10000 gpd 

3 500 gpd 

3000 gpd 

SUBTOTAL 

C a l i f  ornia-Tahoe T o t a l  

Water r i g h t s  which a r e  i n a c t i v e  and have no p rospec t  o f  use i n  t h e  f u t u r e  

should be cons idered f o r  r e v o c a t i o n  by t h e  S t a t e  Board. Tab le  111-30 l i s t s  

t h e  t o t a l  f a c e  va lues  o f  a p p r o p r i a t i v e  water  r i g h t s  f o r  each zone ( A ,  B, C )  

which a re  on f i l e  w i t h  t h e  S t a t e  Board, and i n d i c a t e s  t h e  amount used and n o t  

used under these  r i g h t s .  



TABLE 111-29 

CURREKTLY INACTIVE APPROPRIATIVE WATER RIGilTS 
NOT LIKELY TO BE USED FUR'IHER OR LlZVE1401'F.C 

OM FILE WITH TIIE STAT12 BOA1213 FOR 
WATER DIVERSION FOli USE WITIIIN TIIE CALIFORNIA 

PORTION OF THE LAKE TAllOE BASIN 

AFPLICATION 
NUMBER STATUS APPLICANT 

Diversion Annual 
Amount Face Value- 
( c f s o r g p d )  ( a f a )  

NORTH TAHOE, ZONE A 

L-107 North Tahoe, P.U.D. 

p-679 North Tahoe, P.U.D. 

SUBTOTAL 

- --- wsar TBFIOE, ZONE B 

- N O N E  - 

SOUTH TAHOE, ZONE C 

U.  S. Fores t  Service 

W. V. D. Johnson 

Harrah's Real ty 

Tahoe paradise  Water 

Tahoe Paradise Water 

Tahoe Paradise Water 

Tahoe Paradise Water 

Tahoe Paradise Water 

2200 gpd 

0.67 c f s  

7450 E P ~  

2.5 c f s  

0.11 c f s  

3.0 c f s  

3.0 c f s  

3.0 c f s  

3.0 c f s  

2.33 c f s  

summ AL 3326 

Ca l i fo rn i a  Tahoe To ta l  3$12 

* P r e s e n t  Watson Creek D i v e r s i o n  is i n a c t i v e .  Chanye i n  p o i n t  
1 of d i v e r s i o n  t o  Lake Tahoe would r e c t i f y  t h i s  condition. 



TABLE 111-30 

APPROPRIATIVE WATER RIGHTS ON FILE WITH THE STATE BOARD FOR USE 
W I T H I N  THE CALIFORNIA PORTION OF THE LAii T.AHOE BASIN 

(INCLUDES SECTION 12 FILINGS) 

I.. WATER RIGHTS FOR MUNICIPAL, DOMESTIC 
OR IRRIGATION USE 

A .  Water Rights  - Currently a c t i v e  

1. Face Value 

2. Present  Average Use 

3. Amount g& used 

B . Water Rights  - Po ten t i a l l y  Active 

C. Water Rights  not  l i k e l y  t o  be 
developed o r  used f u r t h e r  

SUBTOTALS 1. Face Value 

2. Amt.Not used 

11. WATER RIGHTS FOR LAKE STORAGE OR 
STREAM FLOW ENHANCEmNT 

TOTAL (Face Value) 

NORTH TAHOE WEST TAHOE SOUTH TAHOE CALIF-TAHOE 
ZONE A ZONE B . ZONE C TOTAL 

-- -- 

NO. af a NO. af a NO. af a NO. afa 





103 ACTIVE  PERMITS  
2 4 7 0 a f a  ( 2 0 . 0 % )  

60 COMMUNITY OR MUNICIPAL 
SYSTEM WELLS-6 l5Oafa  (49.7O/0) 

TOTAL PRESENT 
AVERAGE DIVERSION = 12370 afa 

FOR LAKE STORAGE AND STREAM FLOW ENHANCEMENT). 



Other Diversions 

In addition to  appropriative water rights on f i l e  with the State Board, 

numerous other water diversions fo r  municipal , domestic, and i r r igat ion use 

are currently taki ng pl ace. These diversions fa l l  into one of the fol lowi ng 
categories: 

1. Pre-1914 apropriative rights in i t i a t ed  prior to  the passage of the 

Water Commission Act i n 1914. These rights are very poorly defi ned 

i n most cases. 

2 .  Diversions apparently riparian in  nature. These diversions, are com- 

pl icated by uncertainty of what may or may n o t  be included as a riparian 

right.  

3. Diversions without rights or with undefined rights. P4any of the diver- 

sions in t h i s  category may in  f a c t  be valid pre-1914 rights or riparian 

r ights ,  b u t  a t  present no determi nation can be made due to lack of 

jur isdict ion by the State  Board. The validity of most of these rights 

would have to be decided in a court of law through an adjudication 

procedure. 

4. Groundwater or  subsurface water diversions. These are by f a r  the largest 

category of diversions for  use within the California portion of the Lake 

Tahoe Basi n. About 54% of the water diverted for  use comes from wells. 

Tab1 e 111-31 summarizes the appropri a t ive,  r iparian, undefi ned, and ground- 

water diversions f o r  use within each zone (A,B,C) of the California portion of 

the Lake Tahoe Basi n .  Figure I 11-26 further i 11 ustrates the breakdown between 

categories by means of a pie chart .  The dashed l i  nes between pre-1914, 

undefi ned, and apparently riparian diversions i ndicate tha t  these amounts are 

rather i l l -def ined,  as many of the undefined rights may be valid pre-1914 or 

riparian diversion. Thi s general groupi ng as a who1 e ( pre-1914, undefi ned, 

and r ipar ian)  accounts for  a1 1 of the surface water diversions in  the California 

portion of the Lake Tahoe Basin which are - not  on  f i l e  with the State  Board. 

The majority of a1 1 water diversions are  - not surface water diversions, however. 

Over 54% of the diversions are of groundwater or subsurface origin. Water 

diversion fo r  use within the California portion of the Basin as of 1977 may be 

broadly categorized as foll  ows: 



TABLE 111-32 

PEKDING APPROPEZIATIVE WATER RIGHTS 
APPLICATIONS EEFORE THE STATE BOARD 

FOR THE CALIFORNIA PORTION OF THE 
LAKE TAHOE BASIN (1977) 

Civersi.on Annual 
APPLICATION APPLICANT AND . Amount Face Value 

NUMBER WATER USE AREA SOURCE ( c f s  o r  gpd) ( a f a )  

A-23275 U.  S. Fo res t  Se rv i ce  Lake Tahoe 2.0 c f s  83 2 
Meeks Bay Resor t  (one ) 

A-23 3 93 South Tahoe P.U.D. 
South Tahoe, Zone C 

A-23 475 North Tahoe P.U.D. 
Dol la r  Cove System 

A--23 479 Tahoe C i ty  P.U.D. 
West Tahoe, Zone B 

A-23 502 Angora Water Company 
Angora, TPW&G, T. Keys 

A23727 North Tahoe P.U.D. 
Carnel ian System 

A-24257 North Tahoe, P.U.D. 
North Tahoe, Zone A 

A - 2 4 8 8 5  L. E. Swanson 
Homewood Area 

Lake Tahoe 
(Seve ra l )  

Lake Tahoe 
(one 1 
Lake Tahoe 
(Severa l )  

Lake Tahoe 
(one > 
Lake Tahoe 
(one > 
Lake Tahoe 
( s e v e r a l )  

Mclcinney Creek 
(one 1 

52.5, c f s  

0.5 c f s  

15.6 c f s  

14.33 c f s  

1 .0  c f s  

8.0 c f s  

300 gpd 

TOTAL. 

a f a  % o f  t o t a l  - 

1. A p ~ r o p r i a t i v e  r i q h t s  on f i l e  w i t h  the 
S t a t e  Board 3300 26.7% 

2. S u r f a c e d i v e r s i o n s  w i t h  no f i l i n g s  2370 19.2% 

3 .  Groundwater o r  subsur face  d i v e r s i o n s  6700 54.2% 

T o t a l  12,370 100 % 

Pendi ng Appl i c a t i o n s  B e f o r e  t h e  S t a t e  Board 

As o f  1977 t h e  a p p l i c a t i o n s  l i s t e d  i n  T a b l e  111-32 were b e f o r e  t h e  S t a t e  

Board, pendi  ng approval  . The S t a t e  Board shoul d  c o n s i d e r  approv i  ng these  

r i g h t s  i f  such approval  can b e  h e l p f u l  i n :  



o  p r o v i d i n g  a  b e t t e r  management framework f o r  water development and 

use 

o  c e n t r a l  i z i  ng and coo rd i  n a t i  ng water  management a u t h o r i t y  

o  p reven t i ng  wate r  use i n  t h e  Lake Tahoe Bas in  f rom exceeding t he  

l i m i t a t i o n s  imposed by t h e  I n t e r s t a t e  Water Compact. 

The e i g h t  pendi ng wate r  r i g h t  appl i c a t i o n s  and f a c t o r s  and recommendations 

which shoul d  be cons i  dered i n  determi n i  ng t h e i  r d i  sposi  ti on are: 

A p p l i c a t i o n  23275 h e l d  by t h e  U. S .  F o r e s t  Serv ice .  The U. S.. Fo res t  

S e r v i c e  a1 ready ho lds  a  t o t a l  o f  about 2550 a f a  of a p p r o p r i a t i v e  r i g h t s  o r  

r i  p a r i  an  and groundwater d i ve rs i ons .  P r o t e c t i o n  o f  these sources o f  water 

supp ly  i s  probably  s u f f i c i e n t  f o r  U. S. Fo res t  S e r v i c e  needs i n  perpe tu i  t y  . 
The S t a t e  Board shoul d  cons ide r  a l l o w i  ng changes i n  p l  ace o f  use, and p o i n t s  

o f  d i v e r s i o n  o f  t h e  a1 reaay permi t t e d  r i g h t s  t o  cover  1. S .  F o r e s t  Sei-v ice 

wa te r  r equ i  rements on  U. S. F o r e s t  S e r v i c e  l ands. The S t a t e  Board shoul d  

c o n s i d e r  deni  a1 o f  A-23275. 

Appl i c a t i  ons 23475 and 23727 he1 d  by t h e  No r th  Tahoe P .U .D. These ap- 

p l i c a t i o n s  a r e  f o r  p o r t i o n s  o f  t h e  Nor th  Tahoe P.U.D. water  s e r v i c e  area. The 

amounts d i v e r t e d ,  p laces  o f  use and p o i n t s  o f  d i v e r s i o n  a re  a l so  covered i n  

A-24257 a l so  h e l d  by t h e  N o r t h  Tahoe P.U.D. These a p p l i c a t i o n s  may be reduced 

f rom 362 AFA t o  70 AFA and 724 AFA t o  125 AFA f o r  domestic use w i t h i n  t he  

Do1 l a r  Cove water system, r e s p e c t i v e l y .  A1 t e r n a t i v e l y  , these  appl i c a t i o n s  may 

be den ied  and these uses covered under pending a p p l i c a t i o n  24257. 

A p p l i c a t i o n  24885 h e l d  by L.  F. Swanson. Th i s  water r i g h t  a p p l i c a t i o n  i s  

f o r  o n l y  0.2 a fa  and should be cons idered i n s i g n i f i c a n t .  The S t a t e  Board 

shoul d  cons ider  approv i  ng t h e  appl i c a t i  on o r  any o t h e r  1  i k e  i t  i n  t h e  f u t u r e  

i f  such a  d i v e r s i o n  would n o t  harm downstream water  r i g h t s  ho lders .  



Appl i c a t i  on 23502 he1 d by Angora Water Company. Thi s appl i c a t i  on i s  

f o r  e x a c t l y  t h e  same amount, pl a c e  of  u s e ,  and p o i n t s  of  d i v e r s i o n  a s  t h e  

p e t i  t i o n e d  changes  i n permi t t e d  appl i c a t i o n s  18030, 18031, 18038, 18039, 

and 19629 h e l d  by Tahoe P a r a d i s e  Water and Gas Co. (TPW&G) . The proposed 

p l a c e  o f  u s e  i n c l u d e s  t h e  s e r v i c e  a r e a s  of  Angora Water Co., TPW&G and Tahoe 

Keys Water Co. Approximately 95% o f  t h e  w a t e r  d i v e r t e d  f o r  t h e s e  a r e a s  

i s  c u r r e n t l y  p rov ided  by w e l l s .  I t  i s  u n l i k e l y  t h a t  s u r f a c e  s u p p l i e s  w i l l  

e v e r  b e  developed.  The S t a t e  Board shou ld  c o n s i d e r  approvi  ng A-23502 b u t  

r e d u c i n g  t h e  annual amount from 5968 a f a  t o  5020 a f a  wi th  t h e  p r o v i s i o n  t h a t  

a1 1 s o u r c e s  o f  s u p p l y ,  i ncl udi ng groundwater ,  b e  i ncl uded. 

Appl i c a t i o n  23393, he1 d by South  Tahoe P .U . D . ,  Appl i c a t i o n  23479, h e l d  by 

Tahoe C i t y  P .U .D . ,  and Appl i c a t i o n  24257, h e l d  by North Tahoe P .U .D. The 

proposed p l a c e s  of u s e  f o r  t h e s e  pending a p p l i c a t i o n s  a r e  shown i n  F i g u r e s  

111-27, 111-28 and 111-29. As can  b e  s e e n  from t h e s e  f i g u r e s ,  t h e  p l a c e s  

of  u s e  encompass e s s e n t i a l l y  t h e  e n t i r e  e x t e n t  of p r i v a t e l y  owned l a n d s  

i n  e a c h  of t h e  t h r e e  zones  ( A , B , C ) .  The only  e x c e p t i o n s  a r e  i n  Zone C 

where Cascade p r o p e r t i e s ,  p o r t i o n s  o f  Glen Alp ine  Canyon and some p r i v a t e l y  

owned 1 i v e s t o c k  g r a z i  ng 1 ands a r e  excl  uded from t h e  pl a c e  o f  use  d e s c r i b e d  

i n A-23393, he1 d by t h e  Sou th  Tahoe P.U .D.  The S t a t e  Board should  c o n s i d e r  

approvi  ng t h e s e  appl i c a t i  ons , b u t  s u b s t a n t i  a1 l y  r educ i  ng t h e  a1 1 owed d i v e r -  

s i o n s  a s  f o l l o w s :  

Peak Annual Maximum 

D i v e r s i o n  Face  Value Month 

( c f s )  ( a f a )  ( a f a )  

A23393 (Sou th  Tahoe P .U . D . )  33.4 12,100 1730 

A23479 (Tahoe C i t y  P .U . D . )  11 .O 4,010 570 

A24257 (Nor th  Tahoe P .U . D . )  8 .0  2,890 410 

These v a l u e s  a r e  d e r i v e d  from t h e  assumpt ion t h a t  a t o t a l  of  19,000 a f a  i s  

a v a i l  a b l e  f o r  d i v e r s i o n  f o r  u s e  on p r i v a t e  1 ands wi  t h i  n t h e  Cal i f o r n i a  p o r t i o n  

of t h e  Lake Tahoe Basi  n .  Fur the rmore ,  t h e  19,000 a f a  i s  p r o p o r t i o n a t e l y  
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LOCATION M A P  

EXIST lNG (1977) NORTH 
TAHOE P.U.D. WATER 
USE AREAS 

NORTH TAHOE P.U.D. PENDING APPLICATION A-24257 PLACE OF USE IN  ZONE A 



TAHOE ClTY P.U.D. 
DOLLAR HILL 
A-19111 ,A-21398 

TAHOE CITY P.U.D. 
TAHOE CITY A-18283 
A-D9845,A-21465 8 WELL 

TAHOE ClTY P.U.D. 
ALPINE PEAKS (WELL) 

TAHOE ClTY P.U.D. 
McKDNNEY SHORES 
LAKE DIVERSION 

TAHOE CITY P.U.D. 
RUBICON PALISADES / 
TAHOE HILLS (WELLS) 

TAHOE ClTY P.U.D. 
RUBICON W.C. A -2634  

I WELL 8 NON-PERMITTED 

STREAM DIVERSION 
LOCATION M A P  

OF USE TAHOE ClTY P.U,D. 

EXISTING (1977) TAHOE 
CITY P.U.D. WATER 
USE AREAS 

TAHOE ClTY P.U.D. PENDING APPLICATION A-23479  PLACE OF USE IN ZONE B 
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divided between each zone according t o  present development potential of 

existing subdivided areas as set  for th in the procedure discussed ear l ie r  

in th i s  section. The basis for these proposed allocations include: 

1 .  Modification of places of use to  include the ent i re  zone (A,B,C) 

for each of the respective r ights .  

2. Charging of use of water on State or Federally owned lands against 

r ights held by e i ther  the State of California or the U .  S. Government. 

3.  Diversions under these appropriative r ights ,  in addition t o  other 

diversions for use on private lands within each place of use, in- 

cluding other appropriative r ights ,  r iparian diversions, groundwater 

diversions, and undefined rights shall  not exceed the peak instantaneous, 

annual face value, and maximum monthly amounts as se t  forth in the above 

tab12.  

Existing Permits 

permitted appropriative rights which come before the State ~ o a r d  for  periodic 

review should be amended in order tha t  water diverted from a l l  sources, in- 

cluding other appropriative r ights ,  r iparian diversions, and groundwater ex- 

tractions for use within the place of use together with that  diverted under 

the permit does not exceed an amount suf f ic ien t  for  the needs of the place of 

use and i s  in proportion to  needs of the en t i re  basin. 





SECTION I V  
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SECTION I V  

WATER USE I N  THE NEVADA PORTION OF THE LAKE TAHOE B A S I N  

A .  INTRODUCTION 

Much o f  t h e  i n f o r m a t i o n  con ta ined  i n  t h i s  s e c t i o n  o f  t h e  r e p o r t  was p rov ided  

by t h e  o f f i c e  o f  t h e  Nevada S t a t e  Engi neer i n  Carson C i t y  . The Nevada p o r t i o n  

o f  t h e  Lake Tahoe Bas in  i s  shown i n  F i g u r e  I V - 1 .  Fo r  purposes o f  t h i s  r e p o r t  

t h e  Nevada p o r t i o n  o f  t h e  b a s i n  i s  d i v i d e d  f n t o  two zones: 1 )  Douglas County, 

Zone D, which con ta i  ns t h e  South Tahoe-State1 i ne cas ino  area and a  s e r i e s  o f  

subdi  v i  s i  on devel  opments served by smal l  wa te r  compani es n o r t h  t o  G l  enbrook, 

and 2 )  Washoe County and Carson City,  Zone E ,  which con ta i  ns Nor th  Tahoe- 

S ta te1  i ne cas ino  area, I n c l i n e  V i l l a g e ,  and t h e  m a j o r i t y  o f  t h e  Lake Tahoe 

Nevada S t a t e  Park. F i gu res  IV-2 and IV-3 show t h e  re1 a t i v e  l o c a t i o n s  o f  t h e  

ma jo r  Nevada water  companies w i  t h i  n  Lone U and E, r e s p e c t i v e l y .  

Due t o  l a c k  o f  i n t e n s e  i n v e s t i g a t i v e  e f f o r t  w i t h i n  t h e  Nevada p o r t i o n  o f  t h e  

bas in ,  water  use and water  r i g h t s  i n f o r m a t i o n  i s  n o t  as d e t a i l e d  as t h a t  

f o r  t h e  C a l i f o r n i a  p o r t i o n  o f  t h i s  r epo r t .  Monthly water  d i v e r s i o n ,  f o r  

example, c o u l d  no t  be compared t o  month ly  sewer f lows  due t o  l a c k  o f  data.  

S i m i l  a r l y  , a  d e t a i l e d  a n a l y s i s  o f  t h e  water  r i g h t s  o f  i n d i v i d u a l  water  users  

was n o t  poss ib l e ,  n o r  was i t  deemed necessary. Over t h e  p a s t  t e n  years,  t he  

Nevada S t a t e  Engineer has ac ted  t o  l i m i t  t h e  annual amount which may be 

d i v e r t e d  i n  Nevada t o  ensure t h a t  p r o v i s i o n s  o f  t h e  I n t e r s t a t e  Water Compact 

were n o t  v i o l a t e d .  

B. LAND USE AND POPULATION 

C e n t r a l l y  organized and d e t a i l e d  l a n d  use i n f o r m a t i o n  f o r  t h e  Nevada p o r t i o n  

o f  t h e  Bas in  does n o t  e x i s t .  Base 1  i ne development da ta  f o r  1974 i s  based on 

the  1974 Tahoe Regional  T r a n s p o r t a t i o n  Survey (TRTS) which was a  10% survey 

o f  devel  oped areas. Simi 1  a r l y  , popul a t i  on f i g u r e s  were de r i ved  from occupancy 

r a t e s  and persons p e r  d w e l l i n g  u n i t  which were developed by us ing  TRTS data. 

Dwell i ng u n i t s ,  occupancy, persons p e r  u n i t ,  and t o t a l  popul a t i  on f o r  t he  
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TABLE IV-1 

ZONE D  1 9 7 4  RESIDENTIAL DEVELOPMENT WITH 
TRTS OCCUPANCY AND POPULATION DATA 

SUMMER - 1 9 7 4  

H o u s i n g  O c c u p a n c y  P o p u l a t i o n  T o t a l  
U n i t s  R a t e  P e r  U n i t  P o p u l a t i o n  

S i n g l e  F a m i l y  U n i t s  1 6  3 5  . 8 2 3  2 . 9 6  3 9 8 0  
M u l t i p l e  F a m i l y  U n i t s  1 5 1 0  - 6 2 9  2 . 2 7  2 1 6 0  
Mobile Homes 4 7 0  . 8 2 9  1 . 9 8  7 7 0  
H o t e l / M o t e l  U n i t s  1 2 2 5  . 9 4 1  2 . 4 9  2 8 6 9  
C a m p g r o u n d  U n i t s  1 5 0  . 8 9 2  3 . 4 7  4 6 4  

T o t a l  4 9 9 0  . 7 9 6  2 . 5 8  1 0 2 4 3  

WINTER - 1 9 7 4  

H o u s i n g  O c c u p a n c y  p o p u l a t i o n  T o t a l  
U n i t s  R a t e  P e r  U n i t  P o p u l a t i o n  

S i n g l e  F a m i l y  U n i t s  1 5 3 5  . 5 6 1  2 . 6 5  2 2 8 0  
Mul t ip le  F a m i l y  u n i t s  1 3 4 0  . 5 3 3  2 . 0 3  1 4 5 0  
Mobile Homes 4  30 - 9 0 5  1 . 8 0  700  
H o t e l / M o t e l  U n i t s  9  86  - 7 3 0  2 . 7 1  1 9 2 4  

T o t a l  4 2 9 1  . 6 2 6  2 . 3 7  6 3 5 4  

A n n u a l  A v e r a g e  O c c u p a n c y :  7 0 %  
w i t h  2 . 5  P e r s o n s / D w e l l i n g  U n i t  

Annual A v e r a g e  P o p u l a t i o n :  7 9 7 5  

v a r i o u s  res idence types i n  Zones D and E a re  t a b u l a t e d  i n  Tables I V - 1  and 

IV -2 ,  r e s p e c t i v e l y .  The summer and w i  n t e r  ca tego r i es  demonstrate t h e  seasonal 

n a t u r e  o f  dwe l l  i ng u n i t  use a t  Lake Tahoe. 

Whil e gami ng f a c i l i t i e s  e x i s t  i n  bo th  Zones D and E, t h e  major  c o n c e n t r a t i o n  

o f  gami ng development e x i s t s  i n t h e  South Tahoe-State1 i ne area o f  Zone D. 

I n  addi t i o n  t o  t h e  h i g h  c o n c e n t r a t i o n  o f  cas ino and hote l -mote l  develop- 

ment i n  t h e  S t a t e l i  ne area, Zone D has approx imate ly  1600 p r i m a r i l y  h i g h  



TABLE IV-2 

ZONE E 1974 RESIDENTIAL DEVELOPMENT WITH 
TRTS OCCUPANCY AND POPULATION DATA 

SUMMER - 1974 

Housing Occupancy 
Units Rate 

Single Family Units 1390 .679 
Multiple Family Units 1980 .5 36 
Mobile Homes 84 -860 
Hotel/Motel Units 699 .534 

Population Total 
Per Unit Population 

Total 4153 .590 3.25 7966 

WINTER - 1974 

Housing Occupancy 
Units Rate -- 

Single Family Units . 1140 .611 
Multiple Family Units 2250 .373 
Mobile Homes 84 .500 
Hotel/Motel Units 634 .288 

Total 4108 .429 

Population Total 
Per Unit Population 

Annual Average Occupancy: 50% 
w/3.0 Persons/Dwelling Unit 

Annual Average Population: 6065 

i  ncome, s i  ngl e family homes i n the Ki ngsburg Grade area and a1 ong the  1 ake- 

shore t o  Gl enbrook. Approximately 1500 primarily moderate i  ncome, mu1 t i  pl e 

family dwellings e x i s t  i n  the  Ki ngsburg Grade and S t a t e l i  ne areas. The annual 

average occupancy r a t e  f o r  a1 1 dwel l i  ng un i t s  i n  Zone D i  n 1974 was 70 %. 



This i s  a re1 atively high occupancy ra te  fo r  the Lake Tahoe Basi n and i s  due 

to  the heavily used hotel -motel and casi no development i n the State1 i ne 

area. 

Zone E, with I ncl i ne Vi 1 1  age as the major developed area, has a somewhat 1 ess 

i ntense gami ng industry than does Zone D .  This i s  refl ected by the fewer 

number of hotel-mote1 uni ts  and a lower annual average occupancy rate  of about 

50%. The lower occupancy ra te  refl ects the second home type of development 

and seasonal use which predominates in  the area. The various levels of 

development fo r  the 1974-1977 period for  Zones D are E and tabulated in Table 

IV-3. These levels a re  based upon building permit records compiled by the 

Tahoe Regional Pl anni ng Agency (TRPA) . 

Due t o  the l ack of c lear  information pertaining to vacant lo t s  or anticipated 

1 evel s of future development, anticipated 1 evel s of future water diversion 

f o r  use are n o t  i ncluded fo r  the Nevada portion of the Lake Tahoe Bas1 n.  

C .  WATER DIVERSION FOR USE 

In Nevada al l  water use f a l l s  under the jur isdict ion of the State  Engineer. 

As a resu l t ,  re l iab le  records or estimates of water diversion for  use are 

avail able for  the Nevada portion of the basin. Table IV-4 contains a l i s t ing  

from the best avail able i nfonnation of the diversions for  use of water. In 

the absence of metered data,  estimates were based on related uses for  loca- 

t ions where where metered data i s  avail able. In determi ni ng consumptive use 

f o r  domestic, commercial , quasi-municipal or  other such uses, cer tai  n as- 

sumpti ons were made to coi ncide with the estimates of Nevada Divi si on  of 

Envi ronmental Health, such as the use of 500 gallons per day per si ngl e 

family residence of four persons (125 gal/capi ta/day) . I n  general , t h i s  i s  a 

very small percentage of the total  diverted by water companies with metered 

service. In determining the consumptive use of water o n  lands for  pasture and 

cul t ivat ion,  fo r  some r ights  given the duty by court decree has been used 

whil e for  others consumptive for  use was cal cul ated using a duty based on 

investigations by the State  of California of water requirements in  high 

mountai n meadows. 



I TABLE IV-3  

RESIDENTIAL DEVELOPMENT GROWTH I N  THE 
NEVADA PORTION OF THE LAKE TAHOE BASIN 

S i n g l e  M u l t i p l e  H o t e l /  . 
F a m i l y  F a m i l y  Mobile Motel Camp- 
Homes U n i t s  Homes U n i t s  ground T o t a l  

A. D o u g l a s  C o u n t y ,  Z o n e  D 

1 9 7 4  1 6 3 5  1 5 1 0  4 7 0  1 2 2 5  1 5  0 4 9 9 0  

1 9 7 5  1 7 1 1  1 5 9 1  4 7 0  1 2 2 5  1 5 0  5 1 4 7  

1 9 7 6  1 8 1 4  1 6 5 7  4 7 0  1 2 2 5  1 5 0  5 3 1 6  

B. W a s h o e  C o u n t y  and C a r s o n  C i t y ,  Zone E 

1 3 9 0  1 9  8 0  8 4  6 9 9  - 4 1 5 3  

Table IV-4 ref lec ts  the estimated annual use of water for  twelve oneyear study 

periods compiled from the metered water service records of major water compa- 

nies and from the best information avail able to  the Nevada State Engi neer. 

The yearly change i n  the use of water in  the Nevada portion of the Lake Tahoe 

Basin i s  easily determi ned from Table IV-4 and ref lects  the effect  of important 

factors concerning the basi n, such as sewage export, 1 ow precipitation periods 

co nservati on  measures, i nc reased i nterest  ra tes ,  and new promotional devel op- 

ments . 



TABLE IV-4 
ANNUAL WATER DIVERSION FOR USE WITHIN THE NEVADA PORTION OF THE WCE TAHOE BASIN 

acre-feet ( W a t e r  Y e a r s ,  O c t  t h r o u g h  S e p t )  

1965 1966 1967 1968 1969 1970 

I. MUNICIPAL & RESIDENTIAL USE 
A.  Douglas County, Zone D 

1. Nevada Water Con~panies 
~ i n ~ s b u r y  Water Co. 
Edgewood Water Co. 
Round H i l l  Gen. Imp. D i s t .  
Elk P o i n t  Country Club 
U.S. F o r e s t ,  Nev. Beach 
Nevada 4-H Camp 
Camp G a l i l e e  
P r e s b y t e r i a n  Conf. P t .  
Zephyr Cove Water Co. 
Zephyr Cove Lodge 
Skyland Water Co. 
Eickmeyer Water Co. 
Snug Harbor Water Co. 
Zephyr Cove Schools 
Zephyr Cove F i r e  S t a .  
Cave Rock Water Co. 
Logan Creek S~?ster Ce. 
Glenbrook Co. 
S. Tahoe Prop. U t i l i t y  Co. 

S u b t o t a l  
2 . C a l i f .  Water Companies 

South Tahoe P.U.D. 144.5 133.8 114.8 170.5 109.9 110.7 
T o t a l  1,120.6 1,181.4 1 ,236.1  1 ,346.8  1,472.6 1 ,519.5  

E. Washoe County & Carson C i t y ,  
Zone E ' A/ 

1.Nevada Water Companies ' 

S t a t e  Park 0.4 0.5 0 .8  0.6 0.7 0.a 
I n c l i n e  V i l .  Gen. Imp. 70511 791:5 953.9 1,111.5 1,194.2 1 ,393.1  

D i s t r i c t  ?! 
C r y s t a l  Eay Vater Co. 11.4 
I n c l i n e  Beach Assoc. 5.0 

S u b t o t a l  721.9 
2.Cali.f. Water Companies 

North Tahoe P.U.D. 132.5 -- 
T o t a l  854.4 

C. Pl iscellaneous p r i v a t e  Water Users 73.6 
MUNICIPAL & RESIDENTIAL GPmD TOTAL 2,053.6 
IRRIGATION WATER USE 

Glenbrook 529.6 
Bourne 149.3 
W h i t t e l l  159.9 
park  226.3 
Rabe 150.0 150.0 150.0 --- 

S u b t o t a l  1 , 2 1 5 . 1  1 ,215 .1  1 ,779.8  
NEVADA GRAND TOTAL 3,268.7 3,473.0 4,147.6 

1/ Now se rved  by Kingsbury Water Co. - 
2/  Now se rved  by I n c l i n e  V i l l a g e  Genera l  Improvement D i s t r i c t  - 
3/ Carson C i ty  p o r t i o n  o f  Tahoe Basin  i s  considered  t o  have n e g l i g i b l e  water  u s e  - 
4/ Served by Washoe County S.I.D. 8 1  a s  of May 1, 1975 - 
5/ Inc ludes  I r r i g a t i o n  Water t o  I n c l i n e  V i l l a g e  Golf Course 



TABLE IV-4 
ANNUAL WATER DIVERSION FOR USE W I T i f I N  THE NEVADA PORTICN OF THE L?iK3 TAHOE BASIN 

acre-feet (Water Years, Oct through Sept) 

I. MUNICIPAL & RESIDENTILL USE 
A. Douglas County, Zone D 

1. Nevada Water Cornp-lriies 
Kingsbury Water Co. 
Edgewood Water Co. 
Round H i l l  Gen. Imp. Dist. 
Elk Point  Country Club 
U.S. Fores t ,  Nev. Beach 
Nevada 4-N Camp 
Camp Gal i lee  
Wesbyter ian  Conf. P t .  LO. 9 

138.2 
27.5 
93.9 
12.0 
2.7 

18.6 
0.7 

32.4 
3.3 

121.9 

13.1 
1,578.2 

Zephyr Cove Water Co. 
Zephyr Cove Lodge 
Skyland Water Co. 
Eickmeyer Water Co. 
Snug Harbor Water Co. 
Zephyr Cove Schools 
Zephyr Cove F i r e  Sta .  
Cave Rock Water Co. 
Logan. Creek Water Co. 
Glenbrook Co . 
S. Tahoe Prop. U t i l i t y  Co. 

Subtotal  
2.Calif. Water Companies 

South Tahoe P.U.D. 

Total  
B. Washoe County & Carson 'c i ty ,  

Zone E 2/ 
- 

1.Nevada Water Companies 
S t a t e  Park 
Inc l i ne  V i l  Gen. Imp. 1,695.9 1,676.9 1,842.4 1,861.7 1,842.6 1,790.0 
D i s t r i c t  17 

Crys ta l  Bay Water Co. 28.9 28.9 30.4 30.4 30.4 30.4 
Inc l i ne  Beach Assoc. 5.0 2 / 2/ 2 / 2 / 2 / 

Subtotal  
I - 

2.Calif.  Water Companies 
North Tahoe P.U.D. 489.4 

Total  2,220.1 
C. Kiscellaneous Privatewater  Users 82.5 
MUNICIPAL & RESIDENTIAL GRAND TOTAL3995.1 

11. IRF'JGATION WATER USE 
Glexlbrook 529.6 
Bourne 149.3 
Whi t te l l  159.9 
Park 791.0 
Fabe ----- 

Subtotal  1,629.8 
NEVADA GRAND TOTAL 5,624.9 

1/ Now served by Kingsbury Water Co. - 
2/ Now served by Inc l ine  Village General Improvement D i s t r i c t  - 
3/ Carson City port ion of Tahoe Basin i s  considered t o  have negl ig ib le  water use - 
4/ Served by Washoe County S.I.D. #1 as  of May 1, 1975 ' - 
5/ Includes I r r i ga t i on  Water t o  Incl ine Vil lage Golf Course - 



In Table IV-4 some diversions f o r  use a re  shown unchanged through the  twelve 

study years .  In some of these cases the  use i s  unchanged and in  others new 

information has not been developed. Tab1 e IV-4 also indicates  the  water 

diverted in  Ca l i fo rn ia  and used i n  Nevada. 

Table IV-5 i s  a recapi tul  a t i  o n  of the  t o t a l  use i n  the Nevada port ion of the 

basin f o r  t he  twelve study years ,  and the increase i n  each year ,  both i n  

acre-feet  and percent ,  over the previous study year. I t  can be seen from 

t h i s  t ab l e  t h a t  the  use has increased a t o t a l  of 2,451.5 acre-feet ,  o r  75% 

over the  twel ve-year study period. 

Figure IV-4 graphically depic ts  the  increased water use which has occurred i n  

the  Nevada por t ion of t he  Lake Tahoe Basin over the pas t  several years .  Pr ior  

t o  1948, when a j o i n t  survey was conducted by the S t a t e  Engineers of Cal i fornia  

and Nevada, municipal and domestic water use was qu i te  low. Over 90% of the  

approximately 2,000 afa diverted i n  1948 was f o r  pasture i r r i ga t i on .  By 1956, 

when a water use est imate was prepared f o r  the  In t e r s t a t e  Water Compact 

C~rnrniss i~n,  municipal and demestic !?rater USP W ~ S  beginning tr! increase 

substanti  a1 ly  wi t h  pasture i r r i g a t i o n  remai ni ng f a i r l y  constant .  After 

1956, i r r i g a t i o n  began t o  drop substanti  a1 ly  as urbanization i ncreased. In 

recent  years ,  i r r i g a t i o n  has accounted f o r  only about 1300 a fa ,  while muni- 

cipal  and domestic water use increased a t  the  average r a t e  of 283 afa during 

the pre-drought years  of 1965-1975 t o  an al l- t ime high of 4,600 afa i n  1974. 

During the  1976-77 drought years municipal and domestic water use dropped 

s l i gh t l y  t o  4,400 afa .  

Figure IV-5 di spl ays a graphical comparison of the municipal and domestic 

water diversion f o r  use with the  amount of sewage exported from the  Nevada 

port ion of t h e  Lake Tahoe Basin* Figure IV-5 includes a l l  municipal and 

domestic water diverted in  California f o r  use i n  Nevada, and sewage transported 

from Nevada f o r  treatment and disposal i n  California.  

In the Douglas County, Zone D ,  portion of the  basin, sewage exports represented 

about 58 percent of the  pre-drought diversion and use. During the 1976-77 

drought period, however, when the r a t e  of increase of diversion f o r  use dropped 

somewhat, sewage exports continued t o  expand. In Douglas County during 1977, 

sewage exports represented 75% of the  t o t a l  diversion f o r  use. I t  would there-  

fo re  appear t h a t  reduction of water use during the drought period was a t  the  

expense of nonsewered uses such as  landscape i r r i ga t i on .  In Douglas County, 



TABLE IV-5 

TOTAL ANNUAL WATER USE IN NEVADA PORTION OF LAKE TAHOE BASIN 

Water Year Total Use Increase  Over Previous Year 

(Oct  .-Sept)  ( a c - f t )  ( a c - f t )  ( X  

Total  Study I ncrease from 1965-1966 t o  1976-1977 = 2,451.5 A.F. 

Total Study Increase  from 1965-1966 t o  1976-1977 = 75.0% 

the drought appeared t o  have l i t t l e  impact on municipal and domestic indoor use ,  

as represented by sewage flows. In genera l ,  sewered water use i n  Douglas County 

appears t o  r ep r e sen t  a s i m i l a r ,  a1 though s l  i g h t l y  higher ,  proportion of  water 

divers ion f o r  use  than o the r  a r ea s  of t h e  Lake Tahoe Basin. In t he  South Tahoe, 
. Zone C ,  por t ion  of the  Tahoe Basin sewage exports  r ep r e sen t  about 55% of t h e  

municipal and domestic water d ive r s i on  f o r  use,  while i n  North and West Tahoe, 

Zones A and B ,  sewage exports  appear  t o  represen t  45% of t h e  municipal and domes- 

t i c  use.  

In t he  Washoe County, Zone E ,  por t ion  of t he  bas in ,  sewage exports  represen t  a 

l e s s e r  amount of t h e  t o t a l  municipal and domestic d ivers ion  f o r  use (40-54%) than 

i s  seen i n  Douglas County. This i s  probably due t o  higher  landscape i r r i g a t i o n  

155 



I TABLE IV-6 

I UNIT WATER DIVERSION FOR USE I N  NEVADA 

I ANNUAL DIVERSION FOR USE P E R  RESIDENTIAL DWELLING UNITS 

DOUGLAS COUNTY, ZONE D I N C L I N E  VILLAGE, ZONE E N e v a d a  

D i v e r s i o n  T o t a l  R e s .  U n i t  A v e r a g e  D i v e r s i o n  T o t a l  R e s .  U n i t  Unit Use 
For U s e  D w e l l i n g  U s e  F o r  U s e  D w e l l i n g  U s e  

( a f a )  U n i t s  ( g a l / d a y /  ( a f a )  U n i t s  ( g a l /  ( g a l / u n i t /  
u n l t )  u n i t / d a y )  d a y )  

4 9 9 0  1 9 7 4  1890  338 1 6 3 0  4 1 5 3  3  5  0  34-5 

I Four-year A v e r a g e  3 6 4  

I 1 9 7 4  P e r  C a p i t a  Water D i v e r s i o n  a n 6  U s e  

A n n u a l  A v e r a g e  
G a l / C a p i t a / D a y  

. D o u g l a s  C o u n t y ,  Z o n e  D 2 11 

. Washoe C o u n t y ,  Z o n e  E 2 40 

use i n  t h e  I n c l i n e  Vi l l age  a r e a .  As was t r u e  i n  Douglas County, t h e  pe rcen t  of 

t o t a l  d i v e r s i o n  f o r  use t h a t  appeared a s  sewage flows increased s i g n i f i c a n t l y  

dur ing t h e  drought y e a r s  i n  !Jas:loe County. 

D. UNIT WATER DIVERSION r W  USE 

Due t o  t h e  lack of monthly water  d i v e r s i o n  d a t a ,  a monthly water demand 

p r o f i l e  f o r  t h e  Nevada p o r t i o n  of t h e  Tahoe Basin i s  not a v a i l a b l e .  Tab1 e IV-6 
summarizes t h e  es t imated u n i t  water  use ,  both r e s i d e n t i  a1 and per  c a p i t a ,  f o r  

t h e  Nevada p o r t i o n  of t h e  Lake Tahoe Basin based upon a v a i l a b l e  da ta .  The 

d i v e r s i o n  f o r  use value  i s  t h e  es t imated  d i v e r s i o n  f o r  municipal and domestic 

use m i  n u s  known d i v e r s i o n  f o r  go l f  course  and p a s t u r e  i r r i g a t i o n .  Based upon 

this d a t a ,  p e r  u n i t  water d i v e r s i o n  f o r  use appears t o  be considerably  higher  

i n  Nevada t h a n  i n  C a l i f o r n i a .  In  C a l i f o r n i a  per  c a p i t a  d i v e r s i o n  f o r  use i s  

on t h e  o r d e r  of 160 g a l l c a p i  t a l d a y  , while  Nevada's d i v e r s i o n  f o r  use i s  about 

225 g a l l c a p i  t a l d a y  . 
- - 



E .  WATER RIGHTS CONSIDERATIONS 

Unl i ke Cal i fornia '  s water devel opment which i s  supported by several water 

r ight  doctrines,  Nevada's water development i s  regulated only by appropriative 

r ights .  Appropriative r ights  wi thi  n Nevada i nclude a1 1 diversions for  use 

from a1 1 sources (including groundwater and riparian diversions) with the 

exception of wells for  domestic single family residences. With the exception 

of domestic well development, a l l  water users are subject t o  the followi ng, 

appropri a t ive procedure. 

The Application. To acquire a new r ight  an appl ication must be f i l ed  with the 

S ta te  Engineer with various supporting information and a f i l i ng  fee. This 

step i s  similar to  the f i l i n g  of an application under California 's  appropria- 

t i v e  procedure. 

The Permit. Subject to  avai labi l i ty  of supply and existing r ights ,  the 

S ta te  Engineer i s  required to  permit the appropriation. Nevada's permit 

procedure i s  simi 1 a r  to Cal i forn ia '  s in that  time schedul es for  development 

are s e t  as are the place, manner and period of use. 

Proofs. I n  order to  show tha t  he i s  proceeding to  perfect his water right in 

a reasonable manner with due diligence, the permittee i s  required. to f i l e  a 

ser ies  of "Proofs" with the S ta te  Engineer, a l l  within time limits specified 

by the State  Engineer. These are: 

o Proof of Commencement. 

o Proof of Completion (of the diversion works). 

o Proof of Beneficial Use. The time period for  f i l i ng  th i s  final 

proof i s  dependent on the time period for  fu l l  water development 

as ori gi nal ly contempl ated by the 'permi t t ee .  Extensions of time may 

be made by the S ta te  Engineer. 

Cer t i f ica tes .  Once a1 1 proofs have been f i led  and a1 1 terms of the permit 

compl i ed wi t h y  the State  E ngi neer i ssues a ce r t i f i ca t e  descri bi ng the use as 

shown on the proof of beneficial use. The ce r t i f i ca t e  i s  similar t o  the water 

r ight  1 icense issued by the Cal i fornia  State  Water Resources Control Board. 

The date of pr ior i ty  of the c e r t i f i c a t e  i s  the date of the original f i l i ng  of 

the appl ication. 



Beg inn ing  i n  1966, near t h e  end o f  t h e  I n t e r s t a t e  Water Compact negot i -  

a t i o n s ,  t h e  Nevada S t a t e  Engineer  i n i t i a t e d  a  program t o  p u t  annual ac re - foo t  

l i m i t a t i o n s  on a1 1  e x i s t i n g  wate r  r i g h t s  i n  t h e  Nevada p o r t i o n  o f  t h e  Lake 

Tahoe Basi  n  and t o  ensure t h a t  any new r i g h t s  would a1 so be l i m i t e d .  

Tab le  IV-7 summarizes t h e  s t a t u s  o f  a l l  wa te r  f i l i n g s  o f  r eco rd  w i t h i n  

t h e  Nevada p o r t i o n  o f  t h e  Lake Tahoe Bas in  a t  t h e  beg inn ing  o f  t h e  program i n  

1966. O f  t h e  46 a p p l i c a t i o n s  i n  Table IV-7 pending as o f  August 1, 1966, 

e i g h t  were wi thdrawn by t h e  app l i can t s ,  17 were denied by r u l i n g s  o f  t h e  S t a t e  

Engi  neer,  20 were g ran ted  permi t s  and one i s  s t i l l  pending w i t h  no f u r t h e r  

a c t i o n  hav i  ng been taken, as o f  September 25, 1978. 

Tab le  IV-8 summarizes t h e  s t a t u s  o f  a l l  wa te r  f i l i n g s  o f  r eco rd  f o r  t h e  Nevada 

p o r t i o n  o f  t h e  Lake Tahoe Bas in  as o f  September 25, 1978, i n c l u d i n g  p roo f s ,  

c e r t i f i c a t e s ,  pe rm i t s ,  and pending a p p l i c a t i o n s .  Many c e r t i f i c a t e s  and 

p e r m i t s  i s sued  p r i o r  t o  t h i s  s tudy g ran ted  a  d i v e r s i o n  o r  f l o w  r a t e  o f  water 

o n l y ,  and d i d  n o t  p l a c e  a  du ty  o r  upper annual ac re - f oo t  l i m i t  on t he  t o t a l  

q u a n t i t y  o f  wa te r  t o  be d i v e r t e d .  These d i ve rs i ons ,  shown as "Water A l l o c a t e d  

W i thou t  Annual Acre-Foot Duty ,I1 have a1 1  been expanded t o  tabu1 a t e  a  maximum 

p o s s i b l e  demand f o r  water  r e q u i r e d  t o  f u l  l y  s a t i s f y  e x i s t i n g  water  r i g h t s  o f  

r eco rd .  

A f t e r  J u l y  1, 1966, a1 1 p e r m i t s  i s sued  by t h e  S t a t e  Engi neer t o  app rop r i a te  

w a t e r  i n  t h e  Nevada p o r t i o n  o f  t h e  Lake Tahoe Bas in  g ran ted  a  d i v e r s i o n  i n  

c u b i c  f e e t  p e r  second w i t h  an annual l i m i t  o r  duty  i n  g a l l o n s  o r  ac re - fee t  o f  

wa te r .  

Tab le  IV-7 and Tab le  IV-8 do n o t  i n c l u d e  t h r e e  c la ims  o f  ves ted  r i g h t s  

t o t a l i n g  an es t imated  1,838.9 ac re - f ee t  which have n o t  been ad jud ica ted  

and a r e  t h e r e f o r e  undetermi ned r i g h t s .  A1 so, t h r e e  permi t s  w i  t h  c e r t i  - 
f i c a t e s  f o r  power genera t ing  purposes a re  cons idered t o  be nonconsumptive 

and were no t  i n c l u d e d  i n  Tab le  IV-7 and Tab1 e  IV-8. I n  a d d i t i o n ,  one p e r m i t  

i s s u e d  f o r  s to rage  o f  3,000 ac re - f ee t  o f  wa te r  i n  M a r l e t t e  Lake and one pe rm i t  

w i t h  c e r t i f i c a t e  t o  d i v e r t  5.5 c f s  o f  water  from Nor th  Creek a re  bo th  recog- 

n i  zed i n  t h e  Cal i f o r n i  a-Nevada I n t e r s t a t e  Compact as t ransbas i  n  d i ve rs i ons  and 

a r e  n o t  i n c l u d e d  i n  t h e  t o t a l s  o f  Tab le  IV-7 and Table IV-8. 
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TABLE I V - 7  

NEVADA PORTION OF THE LAKE TAHOE BASIN 

STATUS O F  WATER RIGHTS A S  OF J U L Y  1, 1 9 6 6  

Water A l l o c a t e d  Water A l l o c a t e d  
With A n n u a l  Without  A n n u a l  

C e r t i f i c a t e  
C e r t i f i c a t e  
C e r t i f i c a t e  

TABLE XV - 8  

NEVADA PORTION OF. THE LAKE TAHOE BASIN 

STATUS OF WATER R I G H T S  A S  OF SEPTEMBER 2 5 ,  1 9 7 8  

Water A l l o c a t e d  Water A l l o c a t e d  
With A n n u a l  Without A n n u a l  

W a t e r  R i g h t  N u m b e r  Source A c r e - F o o t  L i m i t  A c r e - F o o t  L i m i t  T o t a l  

C e r t i f i c a t e  
C e r t i f i c a t e  U n d e r g r o u n d  ----- 

U n d e r g r o u n d  3 .38 ----- 

1 0 , 6 3 5 . 6 1  3 , 3 0 5 . 8 4  1 3 , 9 4 1 . 4 5  

A p p l i c a t i o n s  t o  appropr ia te  pending: 

7  s t r e a m - 1 1 , 6 9 2 . 4 8  acre-feet 
9  l a k e - 8 . 9 2 6 . 5 7  acre-feet 
3  u n d e r g r o u n d - 5 . 6  acre-feet 



FIGURE EL-6 
1 

I N T E R  - S T A T E  T R A N S F E R  AND BASIN E X P O R T  OF WATER FROM T H E  
N E V A D A  PORTION O F  T H E  LAKE TAHOE B A S I N  



F i g u r e  IV-6 d e p i c t s  t h e  va r i ous  i n t e r s t a t e  and t ransbas i  n  t r a n s f e r s  o f  

wa te r  i n t o  and o u t  o f  t h e  Nevada p o r t i o n  o f  t he  Tahoe Basin. I n  a d d i t i o n  t o  

t h e  two t r a n s b a s i n  d i v e r s i o n s  which a r e  exempt from t h e  t e r n s  o f  t h e  I n t e r -  

s t a t e  Water Compact , t he re  a r e  two t ransbas i  n  t r e a t e d  sewage expor ts ,  one 

i n t e r s t a t e  raw sewage e x p o r t  t o  t h e  C a l i f o r n i a  p o r t i o n  o f  t h e  b a s i n  a t  t h e  

n o r t h  shore, and one i m p o r t  o f  mun i c i pa l  wa te r  supply f rom t h e  South Tahoe 

P.U.D. i n  C a l i f o r n i a  f o r  Har rah 's  Club. 
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SECTION V 

WATER USE AND WATER RIGHTS ON NATIONAL FOREST LANDS WITHIN THE CALIFORNIA 

PORTION OF THE LAKE TAHOE BASIN 

A. INTRODUCTION 

The Lake Tahoe Basi  n  Management U n i t  o f  t h e  U. S. Fo res t  Se rv i ce  has j u r i  sd ic -  

t i o n  ove r  t h e  use and development o f  t h e  na t i ona l  f o r e s t  l ands  w i t h i n  t h e  Lake 

Tahoe Basi  n. These l ands  c o n s t i t u t e  132,800 acres o r  64.7% o f  t h e  t o t a l  l a n d  

area o f  t h e  Lake Tahoe Basin. W i t h i n  C a l i f o r n i a ,  na t i ona l  f o r e s t  lands t o t a l  

155,700 acres o r  71.5% o f  t h e  C a l i f o r n i a  p o r t i o n  o f  t h e  Basin.  To ta l  p u b l i c  

1  ands ( i ncl  u d i  ng ~ e d e r a l  , S t a t e  and 1  ocal  l wi t h i  n  t h e  Lake Tahoe Basi n  cover  

144,800 acres, o r  70.5% o f  t h e  t o t a l  l a n d  area o f  t h e  Basin.  U. S. Fo res t  

Se rv i ce  1  ands a r e  shown i n F i g u r e  V - 1  . The U. S. Fo res t  Se rv i ce  has an 

ongoing program t o  acqu i re  a d d i t i o n a l  ho l  d i  ngs wi t h i  n  t h e  Lake Tahoe Basi n. 

T h e i r  c u r r e n t  o b j e c t i v e  i s  t e  pl ace 85% of t he  l axds ~f the Lake f shoe 

Basi n  i n t o  publ  i c  ownership. 

B. LAND USE 

Land use on  n a t i o n a l  f o r e s t  lands  w i t h i n  t h e  C a l i f o r n i a  p o r t i o n  o f  t h e  

Lake Tahoe Basi  n  f a 1  1s i n t o  t h e  f o l  l o w i  ng ca tegor ies :  

1. Leases f o r  p r i v a t e  r e s i d e n t i  a1 summer houses and p r i v a t e  camps. 

2. Leases t o  p r i v a t e  i n d i v i  dual  s  f o r  devel opment o f  publ  i c  r e c r e a t i o n  

(e.g., r e s o r t s ,  s k i  areas) .  

3. P u b l i c  campground f a c i l i t i e s .  

4. P u b l i c  day u s e f a c i l i t i e s .  

5. U. S. F o r e s t  Se rv i ce  management and mai ntenance f a c i l  i ti es. 

6. U ndevel oped 1  ands and wi 1  derness areas. 

The undeveloped lands  c o n s t i t u t e  ove r  95% o f  t h e  na t i ona l  f o r e s t  1  ands w i t h i n  

the Lake Tahoe Basi  n. These 1  ands r e c e i v e  1  i ttl e  use o t h e r  t han  ongoing 

f o r e s t  management a c t i v i t i e s ,  h i k i  ng, campi ng, and p r e s e r v a t i o n  o f  na tu ra l  

condi t i o n s .  The u l  t i m a t e  1  eve1 o f  r e s i d e n t i  a1 , r e c r e a t i o n a l  and day use 

f a c i l  i t y  development i s  unknown, b u t  has been i ncreas i  ng s t e a d i l y  f o r  t h e  p a s t  



twenty  years .  C u r r e n t l y  t h e  U. S. F o r e s t  Se rv i ce  i s  p r e p a r i  ng a  l and  use p l  an 

through t h e  e a r l y  2 1 s t  Century ,  b u t  f u r t h e r  development and increased i n t e n -  

s i v e  use i s  expected t o  con t i nue  p a s t  t h a t  t ime. Due t o  t h e  r e l a t i v e l y  

1  ow 1  eve1 o f  c u r r e n t  development and use o f  na t i ona l  f o r e s t  1  ands w i  t h i  n  t h e  

Lake Tahoe Bas in ,  t h e  p o t e n t i a l  f o r  f u t u r e  development and use i s  extens ive.  

The r a t e  o f  U. S. F o r e s t  S e r v i c e  1  and development w i  t h i  n  t h e  Tahoe Basi n  has 

been g r e a t l y  overshadowed by p r i v a t e  development up t o  t h e  present.  

C. WATER DIVERSION AND USE 

Water d i v e r s i o n  f o r  consumptive use on U. S. Fo res t  S e r v i c e  lands c u r r e n t l y  

t o t a l s  about  350 acre-feet lannum ( a f a )  . A1 though na t i ona l  f o r e s t  1  ands 

c o n s t i t u t e  ove r  70% o f  t h e  C a l i f o r n i a  p o r t i o n  o f  t h e  Basi  n  1  ess than  2.5% of 

t h e  p r e s e n t  wa te r  d i v e r s i o n  i s  f o r  use on  these lands. 

Presen t  wa te r  d i v e r s i o n  and use i s  f rom t h e  f o l l o w i n g  sources: 

Appropr i  a t i v e  r i g h t s  72 (134.56 f ace  va lue)  

C l  aimed R i  p a r i  an D i ve rs i ons  11 5  

C l  aimed reserved  r i g h t s  ( i nc l  u d i  ng groundwater) 38 

Purchased wate r  5  8  

Undef i  ned r i g h t s  - 67 

350 

I n  a d d i t i o n  t o  these r i g h t s  ment ioned above, t h e  U. S. Fo res t  Se rv i ce  cur -  

r e n t l y  h o l  ds two undeveloped, y e t  permi t t e d ,  appropr i  a t i  ve  r i g h t s  ( 2 )  w i  t h  a  

combined f a c e  va lue  o f  1860 afa.  T h i s  va lue  i n  combina t ion  w i t h  c u r r e n t  

a p p r o p r i a t i v e  r i g h t s  and p o t e n t i  a1 l y  devel  opabl e  r i p a r i a n  r i g h t s  t o t a l  2550 

ac re - f ee t  p e r  year .  Based on  t h e  c u r r e n t  l e v e l  o f  use o f  350 afa,  o n l y  14% 

o f  p o t e n t i a l  wa te r  r i g h t s  have been developed thus f a r .  The Tahoe Bas in  

Management U n i t  es t imates  t h a t  water  development and use w i l l  have reached 740 

acre-feet lannum by t h e  y e a r  2000. F i g u r e  V-2 dep i c t s  t h e  c u r r e n t  and p r o j e c t  

l e v e l  o f  wa te r  use as measured a g a i n s t  t o t a l  a p p r o p r i a t i v e  and es t imated  
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r ipar ian water right ava i lab i l i ty .  A detailed l i s t ing  of water rights and 

current  water development i s  provided in  the separately bound Appendix E t o  

thi  s report. 

D .  UNIT WATER USE 

Unit water use on U .  S .  Forest 1 ands i s  somewhat lower than on  other private 

1 ands in  the Tahoe Basi n. In many instances extensive water use i s  not 

possible due to the requi red use of sewage holding tanks and export of human 

waste. Furthermore, leased summer home developments do n o t  employ many water 

usi ng devices such as garbage disposals dishwashers, and washi ng machi nes. 

Water use f o r  various types of residential units on national forest  lands are 

estimated as fol 1 ows: 

Unit Per Capi t a  

Use Use 

( gal luni tlday ) ( gal lcapi talday ) 

Sewered Si ngl e Family Units 275 130 

Un-Sewered Si ngl e Family Units 140 6 0 

Sewered Campground Units 160 50 

Sewered Resort Units 175 60 

Insuff icient  data ex is t s  t o  make unit  use estimates fo r  other types of 

uses, including day use. The above l i s t e d  values are based upon  k n o w n  

water diversion for  use f o r  similar residential unit types on national 

fo res t  lands and private lands, given 1974 summer occupancy rates.  

E .  CiATER RIGHTS CONSIDERATIONS 

The total  face value, current use, and anticipated future use of appropriative 

r ights  held by the U .  S .  Forest Service and diversions made under the claim of 

other rights are l i s t ed  in  Table V-1 . A detai led,  i ndividual breakdown of the 

diversions in  each of these categories i s  presented in the separately bound 

Appendix E .  Water diverted fo r  domestic, recreational and agricultural use on  

U .  S .  Forest Service 1 ands i s  expected to increase t o  741 afa,from the 

present 350 afa by the year 2000. Only about 18% (135 afa) o f  the anticipated 



TABLE V-1 

U . S .  FOREST S E R V I C E  WATER R I G H T S  AETD WATEF USE WITHIN THE CALIFORNIA 
PORTZON OF THE LAKE TAHOE B A S I N  

WATER DIVERTED FOR DOMESTIC,  RECREATIONAL AND AGRICULTURAL USE 

E s t i n a t e d  
P r e s e n t  Y e a r  2 0 0 0  
U s e  ( a f )  U s e  ( a f a )  

1. A p p r o p r i a t i v e  r i g h t s  
( f a c e  v a l u e = 1 3 4 . 5 6  a f a )  

2 .  R i p a r i a n  r i g h t s  115 4  0  4 

3 .  C l a i m e d  reserved r i g h t s  
( i n c l u d i n g  g r o u n d w a t e r )  

4 .  P u r c h a s e d  Water 5 8  8  P 

5.  O t h e r  d i ve r s i ons  

WATER DIVERTED FOR LAKE STORAGE AND STREAMFLOW ENHANCEMENT 

a f a  - 

1. A p p r o p r i a t i v e  r i g h t s  
( face v a l u e = 1 2 4 9 . 6 5  a f a )  

2 .  C l a i m e d  reserved r i g h t s  3 9 0  

3 .  R i p a r i a n  r i g h t s *  2 0 8 1  

4 .  O t h e r  d ive r s ions**  6 8 0 0  
10521 a fa  

UNDEVELOPED A P P R O P R I A T I V E  RIGHTS REQUIRED FROM OTHERS THROUGH LAND 
PUFXHASE 

a £  a - 
1. A p p r o p r i a t i v e  r i g h t s  

( face v a l u e = 1 8 5 9 . 5 )  1 8 6 0  

* 5  c f s  d ive r s i on  f o r  T a y l o r  C r e e k  S t r e a m  p r o f i l e  c h a m b e r .  F u l l  
a m o u n t  i s  r e t u r n e d  t o  T a y l o r  C r e e k  u n d i m i n i s h e d  i n  a m o u n t .  

* *  Storage in Fallen Leaf Lake used fo r  f ishery maintenance releases t o  
Tayl or Creek. 



y e a r  2000 d i v e r s i o n  can be  made under  c l a i m  o f  e x i  s t i  ng developed appropr i  a- 

t i v e  r i g h t s .  The remai n i  ng 82% apparen t l y  w i l l  be made under c l  aim o f  r a t h e r  

p o o r l y  d e f i  ned r i p a r i a n ,  reserved ,  groundwater, o r  p r e s c r i p t i v e  r i g h t s ,  and 

th rough  wate r  purchased f rom p r i v a t e  u t i l  i t i e s ,  o r  by development o f  addi-  

t i o n a l  app rop r i  a t i v e  r i g h t s .  

Water d i v e r t e d  f o r  l a k e  s to rage  and stream f l o w  enhancement t o t a l s  10521 afa .  

T h i s  i n c l u d e s  6800 a f a  s t o r e d  i n  Fa1 l e n  Leaf  Lake f o r  stream f l o w  and f i s h  

mai ntenance i n  T a y l o r  Creek. A1 so, 2081 a f a  d i v e r t e d  b r i  e f l y  f rom T a y l o r  

Creek f o r  maintenance o f  an educa t iona l  stream p r o f i l e  chamber i s  subsequent ly 

r e t u r n e d  t o  t h e  stream und im in ished  i n  q u a n t i t y .  The Fa1 l e n  Leaf  Lake s to rage  

i s  c u r r e n t l y  w i t h o u t  t h e  b e n e f i t  o f  known o r  c l e a r l y  d e f i n e d  water  r i g h t s .  

I n  a d d i t i o n  t o  t h e  above f u l l y  o r  p a r t i a l l y  developed r i g h t s  and/or d i v e r s i o n s ,  

t h e  U . S. F o r e s t  S e r v i c e  c u r r e n t l y  ho lds  two undeveloped appropr i  a t i v e  

w a t e r  r i g h t s  w i t h  a  t o t a l  f a c e  v a l u e  o f  1859.5 a fa .  These are: 

APPLICATION PERMIT ORIGINAL OWNER Annual Face Value ( a f a )  

11444 77 56 L. TAHOE GOLD MINING 130.5 

22651 15771 FIBERBOARD CORP 1729 

TOTAL 1859.5 

A-11449 was o r i g i  nal l y  p e r m i t t e d  f o r  d i v e r s i o n  f rom E l l i s  Creek t o  serve 

an a n t i c i p a t e d  r e s i d e n t i  a1 development, and A-22651 was o r i g i  nal l y  p e r m i t t e d  

t o  se rve  t h e  mun i c i pa l  wa te r  needs o f  a  massive 25,000 ac re  develpment i n  

b o t h  t h e  Lake Tahoe B a s i n  and M a r t i s  Creek watershed t r i b u t a r y  t o  t h e  Truckee 

R i v e r .  I n  a c q u i r i n g  t h e  p r o p e r t y  which was o r i g i n a l l y  planned f o r  these 

developments t h e  U .  S. F o r e s t  s e r v i c e  a1 so acqu i red  t h e  water  r i g h t s .  The 

U .  S. F o r e s t  s e r v i c e  es t imates  t h a t  over  $1 m i l  l i o n  was p a i d  f o r  t h e  acqui s i -  

t i o n  o f  t hese  r i g h t s .  Fur thermore,  t h e  U. S .  F o r e s t  S e r v i c e  has i n d i c a t e d  a  

s t r o n g  d e s i r e  t o  keep these  wate r  r i g h t s  a c t i v e  f o r  p o t e n t i a l  f u t u r e  

development i n  no t  j u s t  t h e  o r i g i n a l  p l a c e  o f  use, b u t  th roughou t  t h e  Lake 

Tahoe Basi  n  and Truckee R i v e r  watershed. P o t e n t i  a1 uses i nc l  ude domestic , 
r e c r e a t i o n ,  and stream f l  ow mai ntenance. The t o t a l  f a c e  va lue  o f  these r i g h t s  



and e x i s t i  ng a p p r o p r i a t i v e  r i g h t s  i s  1994 afa.  The i n c l u s i o n  o f  r i p a r i a n  

r i g h t s  and groundwater d i v e r s i o n s  b r i n g s  t h e  t o t a l  a v a i l a b l e  f o r  p o t e n t i a l  use t o  

2550 a f a .  T h i s  amount appears t o  be s u f f i c i e n t  f o r  a1 1  a n t i c i p a t e d  wate r  

development and use on  U. S. F o r e s t  Se rv i ce  1  ands w i t h i n  C a l i f o r n i a  i n  per-  

p e t u i  ty .  P r e s e r v a t i o n  o f  t hese  r i g h t s  would u l t i m a t e l y  a l l o w  10.7% o f  t h e  

wa te rs  a1 l o c a t e d  t o  Cal i f o r n i a  i n  t h e  I n t e r s t a t e  Water Compact t o  be u t i l i z e d  

on  U. S. F o r e s t  S e r v i c e  1  ands which, a t  p resen t ,  c o n s t i t u t e  71.5% o f  t h e  

C a l i f o r n i a  p o r t i o n  o f  t h e  Lake Tahoe Basin.  

I n  a d d i t i o n  t o  t h e  two p e r m i t t e d ,  y e t  undeveloped, wa te r  r i g h t s  ment ioned 

above, t h e  U. S. F o r e s t  S e r v i c e  a1 so ho lds  t h e  unpermi t t e d  appl i c a t i o n  A-23275. 

T h i s  a p p l i c a t i o n  was o r i g i n a l l y  f i l e d  by t h e  Macco C o r p o r a t i o n  f o r  t h e  d i v e r -  

s i o n  o f  2  c f s  f rom Lake Tahoe t o  serve a  proposed r e s i d e n t i a l  development i n  

Meeks Bay. S i  nce then,  t h e  U. S. F o r e s t  S e r v i c e  has acqu i red  t h e  p r o p e r t y  and 

has rnai n t a i ned  t h e  pending a p p l i c a t i o n .  The annual f a c e  va lue  f o r  t h i s  as y e t  

u n p e m i t t e d  r i g h t  would be 940 a fa .  
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SECTION V I  

LAKE TAHOE BASIN HYDROGEOLOGY 

INTRODUCTION 

An i m p o r t a n t  element o f  t h e  Lake TahoeITruckee r i v e r  water  r i g h t s  p i c t u r e  i s  

t h e  r o l e  p l ayed  by groundwater i n  t h e  Lake Tahoe Bas in .  A s u b s t a n t i a l  f r a c t i o n  

(54%) o f  t h e  mun i c i pa l  and domest ic wa te r  needs o f  t h e  b a s i n ' s  r a p i d l y  expand- 

i ng p o p u l a t i o n  i s  be ing  met by use o f  groundwater. It i s  reasonable t o  expect 

t h a t  t h e  water  needs o f  any con t i nued  p o p u l a t i o n  expansion i n  t h e  Lake Tahoe 

Bas i  n may 1 i kewi se be met  th rough  use o f  groundwater.  

There i s  no t ,  however, an  i nexhaust i  b l  e supply  o f  groundwater a v a i l  ab l e  i n t h e  

bas i  n. Any wate r  consumpti on, whether f rom su r f ace  waters  o r  groundwater, 

reduces t h e  q u a n t i t y  o f  wa te r  l e a v i n g  t h e  bas in .  These f a c t s  a re  o f  g r e a t  

impor tance  i n t h e  i n t e r s t a t e  Tahoe-Truckee watershed where water demand 

exceeds o r  t h rea tens  t o  exceed t h e  wate r  supply .  The l i m i t s  s e t  i n  t h e  

I n t e r s t a t e  Water Compact on  Lake Tahoe B a s i n  wa te r  use i n  bo th  C a l i f o r n i a  and 

Nevada rep resen t  an i m p o r t a n t  a t tempt  t o  s e t t l e  t h i s  problem. I n  t h e  

I n t e r s t a t e  Water Compact, groundwater d i v e r s i o n s  a r e  spec i  f i  c a l  l y  chargeabl  e 

a g a i n s t  t h e  Lake Tahoe Bas i  n ' s  t o t a l  a1 l o c a t i o n .  However, t h e  C a l i f o r n i a  

wa te r  1 aw system, separa te  f rom t h e  terms o f  t h e  I n t e r s t a t e  Water Compact, 

does n o t  p r o v i d e  a means o f  a1 1 o c a t i  ng groundwater d i v e r s i o n s  o t h e r  t h a n  by 

c o u r t  a d j u d i c a t i o n  o r  by a d e t e r m i n a t i o n  t h a t  t h e  groundwater i s  f l o w i n g  i n  a 

"known and d e f i  n i  t e  channel ." A good unders tand i  ng o f  t h e  bas i  n '  s geohydro- 

l o g y  i s  necessary t o  eva lua te  water  r i g h t s  i n  t h e  Lake Tahoe Bas in  as w e l l  as 

f o r  1 ong-range p l  anni ng . 

B. AREA OF INVESTIGATION. 

I n a broad sense, t h i  s i n v e s t i  g a t i  on  i n c l  uded a1 1 groundwater bas i  ns wi t h i  n 

t h e  505 square m i l e  Lake Tahoe Bas in .  The b a s i n  comprises t h a t  p o r t i o n  o f  t h e  

Truckee R i v e r  watershed above t h e  head o f  t h e  Truckee R i v e r  Gorge i n  S e c t i o n  

12,  T15N, R16E, MDB&M as shown on F i g u r e  V I - 1 ,  Boundary o f  Groundwater Basin.  

A h i gh  percentage o f  t h i s  a rea  i s  no t  i ncluded i n  t h e  groundwater bas ins :  



1. The c r y s t a l l i n e  rock  h igh lands  surrounding Lake Tahoe have t h i n  and 

d i  scon t i  nuous s o i  1 and sedimentary cover .  I n  these h i  ghl  and areas, 

w e l l s  and sp r i ngs  produc ing groundwater f rom rock f r a c t u r e s  o r  t h i n  s o i l s  

produce dependabl e water  suppl i e s  on l y  f o r  smal l  scal  e domestic use. 

2. Lake Tahoe i s  under1 a i  n by s a t u r a t e d  sediments o f  v a r i a b l e  th ickness.  

The l a k e  has a maximum depth o f  1,645 f e e t  and an average depth o f  1,000 

f e e t .  S i  nce t h e  groundwater c o n t a i  ned i n  t h e  sediments u n d e r l y i  ng t h e  

1 ake i s  hydro1 og i ca l  l y  connected t o  t h e  1 ake b u t  i s  no t  developed by 

wate r  we1 l s ,  t h i s  p o r t i o n  o f  t h e  watershed was no t  cons idered i n  t h i s  

study. 

The p r i n c i p a l  emphasis was on t h e  South Lake Tahoe Groundwater Subbasin. 

T h i s  subbasi n i s  d e f i n e d  i n  general  terms as a l l  water -bear i  ng sediments i n 

excess o f  100 f e e t  t h i c k  south o f  t h e  s h o r e l i n e  o f  Lake Tahoe and w i t h i n  t h e  

watersheds o f  a1 1 d r a i  nages e n t e r i  ng Lake Tahoe between T a l l  ac Creek (Sec t i on  

26, T13N, R17E, MDB&M) and Burke Creek ( S e c t i o n  22, T13N, R18E, MDB&M) . The 

1 a r g e s t  o f  these watercourses i s  t h e  Upper Truckee R i v e r .  (See F i g u r e  VI-2) 

Other  smal l  e r  p o r t i o n s  o f  t h e  Lake Tahoe Groundwater Basi n i nc l  ude, proceedi ng 

c l  ockwise around t h e  1 ake, t h e  canyon a1 l u v i  a1 f i  11 i ngs o f  Cascade Creek, 

Eagl e Creek, Meeks Creek, General Creek, McKi nney Creek, Homewood Canyon, 

Madden Creek, Blackwood Creek, Ward Creek, G r i f f  Creek, and T h i r d  Creek. 

C .  AVAILABLE DATA 

I n  a d d i t i o n  t o  t h e  geo log i c  and groundwater r e p o r t s  l i s t e d  a t  t h e  end o f  t h i s  

r e p o r t ,  t h e  f i l e s  o f  t h e  Department o f  Water Resources, Cent ra l  D i s t r i c t ,  

con ta ined  115 wate r  w e l l  l ogs  w i t h  enough i n f o r m a t i o n  t o  p i n p o i n t  t h e i r  

l o c a t i o n s  as w e l l  as many more w e l l  l o g s  w i t h i n  u n c e r t a i n  l o c a t i o n s .  The 

depth o f  these  w e l l s  as w e l l  as t h e  qua1 i t y  o f  t h e  d e s c r i p t i o n s  on t h e  l ogs  

v a r i  ed cons iderab ly  . F u r t h e r ,  these  we1 1 s tended t o  be c l u s t e r e d  wi t h i  n e a r l y  

u rban ized  areas which l acked  a community wate r  supply system a t  t h e  t ime  of 

o r i g i  nal development. A few o f  these we1 1 1 ogs con ta i  ned pump t e s t  da ta  

use fu l  f o r  e s t i m a t i  ng t ransmi  s s i v i  ti es o f  t h e  a q u i f e r s  penetrated.  The 

Department o f  Water Resources ' f i  1 es a1 so i nc l  uded a subs tan t i  a1 body o f  

groundwater 1 eve1 da ta .  
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The principal South Lake Tahoe area water purveyors provided much useful well 

log, pump t e s t ,  and water level data. 

Fie1 d work f o r  t h i s  investigation consists solely of groundwater level data 

obtai ned during August 1978. 

D .  GROUNDWATER GEOLOGY 

A unique s e t  of geologic processes has combined t o  produce the Lake Tahoe 

Basi n as we see i t  today. There i s  the combination of a 1 arge 1 ake having 

i t s  deepest point a t  an elevation of approximately 4,700 fee t  and a maximum 

surface el evation of 6 ,229 f e e t ,  and surroundi ng peaks some over 10,000 fee t  

i n el evation. 

There are 1 arge areas under1 ai n by grani t ic  rocks, gl aci a1 morai nes , 1 akebed 

deposits , and vol canic rocks. In the fol 1 owi ng paragraphs, the general 

geology of the Lake Tahoe Basi n wi 11 be discussed followed by a more detailed 

descri pti  on of the groundwater geol ogy . 

Geol ogi c Structure 

The geologic structure of the Lake Tahoe Groundwater Basin i s  basically a 

faul t-bounded trough (graben) sl opi ng down to the north. A tremendous succes- 

sion of lava flows and other volcanic rocks as much as 4,000 feet  thick block 

the north end of the valley. Faults bounding the basin o n  the east  and west 

show no evidence of recent act ivi ty  and have in fac t  been covered in many 

pl aces by glacial moraines, 1 akebeds, and lava flows. The f a u l t  on  the west 

side of the basin apparently extends from the west end of Donner Lake, 

through the Squaw Val ley ski area,  off Rubicon Point, t o  the foot of Myers 

Grade. Less i n  known about the f a u l t s  along the east  side of the basin. 

Mapping of the 1 ake bottom suggests t h e i r  locations are a short distance o u t  

from the east  side of the lake. 

Except f o r  the effects  of weathering and erosion, the sedimentary rocks and 

soi ls  i n  the Lake Tahoe Basi n are essentially i n the same s t a t e  in  which 

they were originally deposited. There i s  no evidence of the near--surface 

sediments bei ng folded or faulted. 
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Geol oai c Units 

The rocks of the Lake Talloe Basin range i n  age from about 190 million years to  

the present;  and as sources f o r  groundwater, from nonwaterbearing t o  excellent 

aqui fe rs .  The areal extent of the several geologic units i s  shown on the maps 

by Burnett and Matthews. 

Nonwaterbeari ng Rocks. Nonwaterbeari ng rocks i n the Lake Tahoe Basi n are 

metamorphic, grani t ic ,  o r  volcanic. 

o Metamorphic rocks are the oldest units in  the Lake Tahoe Basin. 

They were metamorphosed about 190 million years ago and for  the 

most par t  have been subsequently eroded away. These rocks occur in  

widely scattered locations about the basin, principally in  the vici- 

nity of Fa1 len Leaf Lake, Genoa Peak, and the upper portions of the 

Blackwood Creek and Bear Creek watersheds. These rocks include 

meta-volcanics and metasediments i ncl udi ng ( a1 tered mudstones, sand- 

stones, and conglomerates). These rocks are not important as a source 

of groundwater. They contain water only in  mi nor quantities in 

near-surface fractures .  

o Granitic rocks are widespread, especially in  the higher elevation 

areas of the Lake Tahoe Basin. These rocks, estimated to be between 

100 and 150 million years old,  have intruded and thus are younger than 

the metamorphic rocks. Subsequent erosion of many thousand fee t  of 

overlying rocks has uncovered the granitics and exposed them to  

chemical weathering and erosion. The grani t ic  rocks are also n o t  

important as reservoirs of groundwater. Most water wells penetrating 

grani t ic  rocks produce water from the fractures or near-surface 

decomposed material wi t h  yi el ds normal ly adequate only for  1 imi ted 

domestic water suppl i es .  Often, these we1 1 s together wi t h  spri ngs 

located in the grani t ic  areas dry up during the summer. 

o Volcanic rocks exposed in  much of the northwest corner of the basin 

over1 i e  the granitic rocks and range i n age from possi bily 7,500,000 



years t o  as recent as 1,000,000 years ago. Groundwater seems 1 imited 

t o  a few i nterfl ow sediments and i s  insignificant as part of the 

Lake Tahoe Basi n groundwater suppl i es. 

Waterbearing Rocks. The principal groundwater bearing rocks of the Lake Tahoe 

Basi n i  ncl ude gl aci a1 deposits, 1 akebeds , and a1 1 uvi um.  

o Gl acial deposits were 1 aid down as a resu l t  of the wide-spread gla- 

c iat ion in  the higher areas to  the south and west of the lake between 

3 mil l ion and 1 2  thousand years ago. These rocks can be divided 

i nto two sub-groups, gl acial morai nes and gl aci a1 outwash deposits. 

1) Glacial moraines are  jumbled deposits ranging in s ize from 

clay t o  boulders tha t  were carried down by the glaciers from 

the up1 ands . Common types of morai nes i ncl ude termi nal morai nes , 
which are arcuate ridges marking the fur thest  advance of a 

gl acier during one time in i t s  history,  and la teral  morai nes 

which are steep sided, l inear  ridges along the edge of the 

g lac ier ' s  path. The moraines range in height from a few fee t  t o  

as much as 1,000 fee t .  The older moraines are generally more 

compact and weathered and have higher clay content than the young 

moraines. Thus, the younger morai nal deposits are di s t i  nctly 

better aquifers than the older. In the Lake Tahoe area, glacial 

morai nes are  very widespread and form major groundwater reser- 

voi rs .  A1 though the gl aci a1 morai nes are of ten qui t e  thick , some 

of the areas shown on the geologic map as glacial morai nes are 

re1 atively thi  n morai nal deposits on  steep sl  opes. In thi s 

ci rcumstance , the groundwater content of the morai nal deposi t s  

will be s igni f icant  only during the l a t e  spring, when they act as 

a conduit carrying water from melting snow a t  high elevations 

down to the valley and lake below. 

2 )  Gl aci a1 outwash deposits are frequently we1 1 s t r a t i f i ed  beds of 

sand and gravel with i nterbeds of si 1 ty clay . These deposits 

were la id down by glacial meltwaters and by streams draining 



morai  na l  areas. There was subs tan t i  a1 s o r t i  ng o f  sediments 

and washi ng away o f  f i  ne g ra ined  m a t e r i a l  . They a re  gene ra l l y  

found a t  l owe r  e l e v a t i o n s  t h a n  t h e  b u l k  o f  t h e  morainal  depos i ts  

and form excel  l e n t  a q u i f e r s  i n  much o f  t h e  study area. 

o  Lakebed depos i t s  a r e  g e n e r a l l y  t h i  n-bedded f i n e  sands, s i l t  and c l a y ,  

w i t h  occas ional  sand o r  g rave l  in te rbeds .  Through i t s  h i s t o r y ,  Lake 

Tahoe's water  1  eve l  s  have f l u c t u a t e d  more than  600 f e e t ,  so t h a t  

1  akebed depos i t s  a r e  found i n  many sca t t e red  1  o c a t i  ons especi a1 l y  near 

t he  p resen t  l a k e  shore. I n  a d d i t i o n ,  t h e r e  a r e  lakebed deposi ts  l a i d  

down by o t h e r  p a s t  and p resen t  l a k e s  and ponds i n  t h e  Lake Tahoe 

Basin. These sediments a r e  commonly sa tu ra ted ;  however, because 

o f  t h e  f i  ne average g r a i n  s i ze ,  they  a re  r a t h e r  poor  aqu i fe rs .  

o  A1 1  u v i  um depos i t s  a r e  r e c e n t  sediments depos i ted  by streams c a r r y i  ng 

weathered rock p a r t i c l e s  down from h ighe r  e l  e v a t i  ons , deposi ti ng them 

i n  re1 a t i v e l y  w e l l  so r t ed  beds wherever a  stream g r a d i e n t  i s  f l a t t e n e d .  

The geo log i c  map shows severa l  1 arge areas o f  r ecen t  a1 luv ium near t h e  

eas t  edge o f  t h e  1  ake. The va lue  o f  these m a t e r i  a1 s  as aqu i f e r s  

i s  dependent upon t he  re1 a t i v e  absence o f  s i l t  and c l a y .  

Aqui fers1Aqui  t a r d s  

A1 1  o f  t h e  p r i  nc i  pa l  a q u i f e r s  o f  t h e  Lake Tahoe Basi n  a re  found w i  t h i  n  t he  

many canyons 1  eadi ng down t o  t h e  1  ake f rom t h e  up1 ands surrounding t he  bas in .  

T y p i c a l l y  , t h e  upper end o f  t h e  groundwater b a s i n  i s  t h e  h i ghes t  p o i n t  a t  

which t h e r e  i s  a  s i g n i f i c a n t  t h i ckness  o f  g l a c i a l  mora ine depos i t s  i n  t he  

bottom o f  t h e  va l  1  ey ( F i g u r e  VI-3,  Typ i ca l  Cross S e c t i o n  o f  Canyon). A t  t h i s  

p o i n t ,  a  s u b s t a n t i a l  f r a c t i o n  o f  t h e  f l o w  f rom streams d r a i n i n g  t h e  h i ghe r  

areas w i l l  i n f i l  t r a t e  t h e  stream beds and c o n t i  nue i t s  f l o w  down t h e  canyon as 

groundwater ( unde r f l ow) .  The a q u i f e r  a t  t h i s  p o i n t  c o u l d  be l i k e n e d  t o  an 

immense sand box w i t h  a  re1  a t i v e l y  h i gh  s p e c i f i c  y i e l d  (15-25%) and h igh  

permeabi l  i t y  (200-1,000 f e e t l d a y )  . Groundwater 1  evel  s  he re  commonly show 

g r e a t  f l u c t u a t i o n s  w i  t h  h i g h e s t  e l e v a t i o n s  du r i ng  t h e  snowmel t season and 
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1 owest e l e v a t i o n s  d u r i n g  t h e  1 a t e  fa1  1 and w i  n t e r .  The aqu i f e r s  a r e  commonly 

q u i t e  t h i n  i n  t h e  upper  ends o f  t h e  canyons. Therefore,  w e l l s  here a re  o f t e n  

u n r e l  i a b l  e as sources o f  wa te r  supply du r i ng  p a r t  o f  t h e  year .  

Proceeding down t h e  canyon, t h e  waterbear ing sediments g radua l l y  become 

t h i c k e r  and outwash depos i t s  and occas ional  1 akebed depos i t s  are found i n t e r -  

bedded w i t h  g l a c i a l  mora ine depos i ts .  

Near t h e  l owe r  end o f  t h e  canyons, t h e  sediments a r e  commonly f i n e  sand w i t h  

i nterbedded g rave l s  b e i  ng t h e  p r i  nc i  pa l  aqui f e r s  whi 1 e s i  1 t s  and c l  ays a r e  

aqui  t a r d s .  Thickness o f  t h e  sedimentary s e c t i o n  may be  i n  t h e  200 t o  600 f o o t  

range; s p e c i f i c  y i e l d ,  between 7 and 11%; and p e r m e a b i l i t y ,  between 1 and 200, 

averaging 10 t o  30 fee t /day .  Depths t o  groundwater i s  commonly 10 t o  30 f e e t ,  

w i t h  t h e  shal  l owes t  depths neares t  t h e  ma jo r  streams. 

Next  t o  t h e  shore o f  Lake Tahoe, t h e  sediments a r e  commonly in terbedded 

1 akebed and g l a c i a l  outwash depos i ts .  Here, g l a c i a l  morai  nes a re  found on l y  

a long  t h e  s i des  o f  t h e  canyons. The shore area depos i t s  a r e  mos t l y  s i l t  and 

f i n e  sand, w i t h  some s i g n i f i c a n t  g rave l  i nterbeds a c t i n g  as aqu i f e r s  ( o f t e n  

con f i ned )  and c l a y  i nterbeds a c t i n g  as aqu i ta rds .  Near t h e  l a k e  shore, t h e  

sediments may range i n  dep th  f rom 500 t o  1000 f e e t .  The average y i e l d  i s  

around 7 o r  8% and p e r m e a b i l i t y  i s  around 3 feet /day.  Because o f  t h e  p r o x i -  

m i t y  o f  t h e  1 ake and t h e  presence o f  t h e  p rev ious  i nterbeds, groundwater 

e l e v a t i o n s  i n  t h e  near-shore depos i t s  a r e  very  c l o s e  t o  t h a t  o f  t h e  lake .  

Groundwater Leve ls  And F low P a t t e r n s  

A s e t  o f  groundwater l e v e l s  t aken  a t  approx imate ly  t h e  same t ime over  t h e  

e n t i r e  s tudy area i s  an i m p o r t a n t  e l  anent o f  any groundwater geology study. 

Normal ly ,  when these da ta  a r e  contoured, they  d e s c r i b e  a groundwater su r f ace  

rough l y  p a r a l l e l  t o  b u t  more subdued t han  t h e  ground sur face.  

Excep t ions  w i l l  occur wherever t h e r e  i s  s i g n i f i c a n t  groundwater recharge o r  

pumping t a k i  ng p l  ace a p ressu re  a q u i f e r  o r  f a u l t ,  o r  a dramatic change 

i n  permeabi l  i t y ,  o r  basement depth. I n  e a r l y  August 1978 groundwater l e v e l s  



were measured a t  about  60 w e l l s  throughout  t h e  South Tahoe Basin. F i g u r e  VI-4 

shows a groundwater l e v e l  con tour  map based on these  da ta  as we l l  as water 

l e v e l s  o f  pe renn ia l  wa te r  bodies.  The on l y  anomal l y  noted was a s i g n i f i c a n t  

pumping depress ion l o c a t e d  d i r e c t l y  south o f  Lake Tahoe. Thus, some o f  t h e  

groundwater i n  t h e  area o f  Lake Tahoe t h a t  norma l l y  would be f l o w i n g  toward 

t h e  l a k e  p robab ly  was f l o w i n g  southward toward t h e  pumping depression. 

Presen t  Groundwater Devel o ~ m e n t  

I n  a general  sense, groundwater development i n t h e  South Lake Tahoe ground- 

wa te r  subbasi n c o i n c i d e s  w i t h  urban development. Few i f  any we1 1 s a re  

found i n  those  areas where su r f ace  water  o r  s p r i n g s  can be used. These areas 

i n c l u d e  Montgomery Meadows, t h e  Fa1 l e n  Lea f  Lake development, o r  t h e  T a l l  ac 

Creek areas. F u r t h e r ,  some areas which had a good pub1 i c  water system a v a i l -  

ab l  e a t  t h e  t ime  homes were b u i l  t, such as p o r t i o n s  o f  t h e  Angora Water 

Company Ser"f ce area and p,-jrtf ons of t he  Paradi sejChr j  stmas V a l  7 ey ar-ea, 

have few p r i v a t e  w e l l s .  Some o f  t h e  w e l l s  i n  t h e  South Lake Tahoe Groundwater 

Sub-Basin a r e  p robab ly  cons idered  by t h e  owners as backup water supp l i es  i n  

case t h e  p u b l i c  wa te r  system f a i l s  a t  any t ime.  An ana l ys i s  o f  w e l l  records 

d iscussed i n  Appendix C i nd ica tes  t h a t  approx imate ly  420 p r i v a t e  w e l l s  i n  t h e  

South Tahoe area p r o v i d e  about 500 ac re - f ee t  t o  p r i v a t e  users each year .  

Thickness o f  Sedimentarv Cover 

I n  o r d e r  t o  make any es t ima tes  o f  t h e  q u a n t i t y  of  groundwater i n  t h e  bas in ,  

da ta  on t h e  b a s i n  t h i ckness  must be obta ined.  Three methods a re  commonly used 

t o  do t h i s - - a n a l y s i s  o f  w e l l  l o g  data,  geophys ica l  surveys, and geomorphic 

data. 

Water We1 1s. We1 1 l o g s  g e n e r a l l y  p r o v i d e  t h e  most  re1  i a b l  e da ta  as t o  

t h e  depth o f  t h e  "basement". However, p a r t i c u l  a r l y  i n . the deeper por-  

t i o n s  o f  a bas in ,  wa te r  w e l l  d r i l l e r s  r a r e l y  d r i l l  a h o l e  through t h e  e n t i r e  

t h i ckness  o f  t h e  s a t u r a t e d  sediments. Even so, t h e  t o t a l  depth o f  t h e  deeper 

w e l l s  does e s t a b l i s h  a m i  nimum th i ckness  o f  t h e  sedimentry cover.  
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Geophysical surveys. These methods r e q u i r e  t h e  u n d e r l y i  ng rocks t o  have 

some phys i ca l  p r o p e r t i e s  such as d e n s i t y  , 1 ongi  t u d i  nal wave ve l  o c i  ty  , e l  e c t r o  

c o n d u c t i v i t y  , etc. ,  t h a t  a r e  d i s t i  n c t l y  d i f f e r e n t  f rom those o f  t h e  o v e r l y i  ng 

sediments. Of ten,  severa l  geophysical  methods a r e  used toge ther  o r  t h e  

r e s u l t s  a r e  used t o  complement da ta  from o t h e r  sources i n  o rder  t o  o b t a i n  t h e  

b e s t  est imates.  The C a l i f o r n i a  D i v i s i o n  o f  Mines and Geology and J u s t i n  

Bloom, cand ida te  f o r  a  Masters Degree a t  U n i v e r s i t y  o f  C a l i f o r n i a  a t  Davis ,  

have conducted a g r a v i t y  surveys i n  t h e  South Lake Tahoe area and ob ta ined  

much h e l p f u l  da ta  as t o  t h e  depth of basement i n  t h e  South Tahoe area. 

Geomorphol ogy . The shapes o f  1  ocal  1 andforms, such as stream g rad ien t s ,  

canyon s lopes ,  d ra i nage  p a t t e r n s ,  e tc . ,  can  o f t e n  be used t o  i n f e r  t h e  

depths t o  bedrock. 

A1 though t h e r e  i s  a  general  p a u c i t y  o f  da ta  i n  most o f  t h e  South Lake Tahoe 

area t h a t  which was a v a i l  abl  e  was used t o  prepare a map showi ng t h e  es t imated  

basement e l  e v a t i  on ( F i g u r e  V I - 5  1. I t  was assumed tha t  the ancestral g p p p r  

Truckee R i v e r  e a r l i e r  had a d i f f e r e n t  p a t h  f l o w i n g  on t h e  west s i d e  o f  Tahoe 

Mountain across what i s  now F a l l e n  Lea f  Lake and i n t o  t h e  southwest co rner  o f  

Lake Tahoe. 

A t h i ckness  o f  sedimentary cover  map ( F i g u r e  VI-6) was prepared by comparing 

t h e  e l e v a t i o n  da ta  on t h e  basement con tou r  map w i t h  t h e  ground su r f ace  eleva- 

t i o n s  on t h e  topograph ic  maps o f  t h e  area. The r e s u l t s  showed subs tan t i  a1 

th icknesses  o f  sedimentary cover  a t  t h e  mouth o f  t h e  upper Truckee R i v e r  under 

t h e  massive 1 a t e r a l  moraines f l a n k i n g  Fa1 l e n  Lea f  Lake and a t  t h e  southwest 

co rne r  o f  Lake Tahoe. 

E . BASIN PARAMETERS 

Some o f  t h e  i m p o r t a n t  hydrogeo log ica l  v a r i a b l e s  i n  t h e  South Lake Tahoe 

groundwater sub-basi n  a r e  quan t i  f i  ed i n Tab1 e V I - 1 .  These est imates a r e  

1 a rge ly  based on  water  w e l l  da ta  and so they  a re  l e a s t  re1  i a b l e  where t h e r e  

a re  t h e  fewest  water  we1 1s. Est imates a r e  g i v e n  f o r  each square m i l e  survey 

sec t i on .  However, i n  those  cases where o n l y  a  smal l  p o r t i o n  o f  a  s e c t i o n  i s  

i n  t h e  groundwater bas in ,  i t  i s  combined w i t h  an ad jacen t  sec t ion .  Where 

t h e r e  a r e  ove r - s i  zed sec t i ons  , they  a r e  sp l  i t  i n ha1 f. 



Var i  ab l  es Eva1 ua ted  

Area i n acres. General l y  , a1 1 areas shown on maps o f  t he  D i v i s i o n  o f  M i  nes 

and Geology as 1 akebeds, a1 luv ium,  and g l  a c i  a1 depos i t s  a re  inc luded.  Those 

1 o c a t i  ons where t h e  morai  nal mate r i  a1 c o n s t i t u t e s  a veneer o v e r l y i  ng a steep 

s lope  o f  bedrock a r e  n o t  inc luded .  The areas range i n  s i z e  f rom 30 t o  900 

acres and average about 500 acres. T o t a l  f o r  t h e  study area i s  25,310 acres. 

Average s u r f a c e  e l e v a t i o n  i n f e e t .  The s u r f a c e  e l e v a t i o n s  range from 6,235 t o  

6,900 f e e t  and average about 6,400 f e e t .  

Average depth t o  bedrock i n f e e t .  I n  some cases, these  da ta  i n c l u d e  decom- 

posed g r a n i t e  where t h i s  m a t e r i a l  i s  a s i g n i f i c a n t  source o f  groundwater. The 

depths range f rom 20 t o  1,100 f e e t  and average about 350 f e e t  (F i gu res  VI-5 

and VI-6). 

Average d i f f e r e n c e  between water  tab1 e e l  e v a t i  ons and Lake Tahoe s u r f  ace 

e l e v a t i o n  i n f e e t .  These d i f f e r e n c e s  range from 0 t o  675 and average about 

140 f e e t .  

Average depth t o  groundwater i n  f e e t .  These depths range f rom 0 t o  400 

f e e t  and average about 35 f ee t .  

Average s p e c i f i c  y i e l d  s t a t e d  as a percentage. Th i s  parameter i s  t h e  r a t i o  o f  

t h e  volume o f  groundwater t h a t  w i l l  d r a i n  f rom a g i v e n  s o i l  o r  rock under t h e  

i n f l u e n c e  o f  g r a v i t y  t o  t h e  t o t a l  volume o f  s o i l  o r  rock. The s p e c i f i c  y i e l d s  

range f rom 6 t o  20 pe rcen t  and average about  10 percent .  

Gross s to rage  c a p a c i t y  i n acre - fee t .  Th i  s i s  t h e  hypo the t i ca l  t o t a l  q u a n t i t y  

o f  groundwater t h a t c o u l  d be s to red  i n  t h e  b a s i n  and l a t e r  pumped o u t  assuming 

groundwater 1 eve1 s a t  t h e  ground s u r f a c e  and no i n f i l  t r a t i o n  o f  water  from 

Lake Tahoe i n t o  t h e  groundwater bas in .  T h i s  capac i t y  i s  t h e  p roduc t  o f  t h e  

s e c t i o n ' s  area, i t s  average t h i ckness  o f  sediments, and i t s  average s p e c i f i c  



TABLE V I - 1  
SOUTH TAHOE VALLEY GROUNDWATER B A S I N  

SUMMARY - ESTIMATED HYDROGEOLOGIC PARAMETERS 

AVERAGE 
AVERAGE ' ' AVERAGE DEPTH TO AVERAGE AVERAGE GROSS TOTAL GROUNDWATER I N  AVERAGE AVERAGE 
SURFACE DEPTH OF LAKE WATER DEPTH TO S P E C I A L  STORAGE GRQUFIMATER STORAGE ABOVE PERMEABIL ITY OF TRANSMISSIVITY 

AREA- ELEVATION BEDROCK LEVEL GROUNDWATER ' Y I E L D  CAPACITY I N  STORAGE LAKE LEVEL SEDIMENTS OF SEDIMENTS 
SECTION(S) (ACRES) - (FEET)  (FEET) (FEET) (FEET) (%)  (ACRE-FEET) (ACRE-FEET) (ACRE-FEET) ( FEETIDAY) (SQUARE-FEET/OAY 1 



TABLE V I - 1  
SOUTH TAHOE VALLEY GROUNDWATEF! BASIN 

SUMMARY - ESTIMATED HYDR9GEOLOC;IC PARAMETERS 

AVERAGE 
AVERAGE " AVERAGE CEPTH TO AVERAGE AVERAGE GROSS TOTAL 
SURFACE DEPTH OF LAKE WATER DEPTH TO SPECIAL STORAGE GROUFID!dATER 

AREA. ELEVATION BEDROCK LEVEL GROUNDWATER ' YIELD CAPACITY Ill STORAGE 
SECTION(S) (ACRES) ' (FEET) (FEET) (FEET) (FEET) (%) (ACRE-FEET) (ACRE-FEET) 

-4(S+) 640  6250  620 25 1 0  7 27,780 27.330 

GROUNDWATER I N  AVERAGE AVERAGE 
STORAGE ABOVE PERMEABILITY OF TRANSMISSIVITY 

LAKE LEVEL SEDIMENTS OF SEDIMENTS 
(ACRE-FEET) (FEETIDAY) (SQUARE-FEETIDAY) 

670 1.5 930  

GRAND TOTALS 25,310 - - - - - 936,760 827,625 341 ,155 - 



y i e l d .  The gross s to rage  c a p a c i t y  da ta  range f rom 80 t o  108,000 ac re - f ee t  

and averages about 18,000 acre - fee t .  The t o t a l  gross s to rage  capac i t y  i n  t h e  

South Tahoe Groundwater Bas i  n  i s  936,760 acre- feet .  

T o t a l  groundwater i n s to rage  i n acre - fee t .  The groundwater i n  s to rage  i s  t h e  

same as t h e  gross s to rage  c a p a c i t y ,  except  t h a t ,  t h e  f r a c t i o n  o f  t h e  gross 

s t o r a g e  c a p a c i t y  f rom t h e  ground su r f ace  t o  t h e  average depth o f  groundwater 

i s  n o t  i nc l uded .  F o r  each s e c t i o n  s to rage  ranges f rom 60 t o  72,000 acre - fee t ,  

and averages about 16,000 acre - fee t .  To ta l  groundwater i n s to rage  i s  827,620 

ac re - f ee t .  

Groundwater i n  s to rage  above l a k e  l e v e l s  i n  ac re - fee t .  T h i s  s to rage  i s  t h e  

same as t h e  es t imated  groundwater i n  s to rage  a f t e r  t h a t  q u a n t f t y  o f  ground- 

wa te r  a t  e l e v a t i o n s  below 6,225 f e e t  has been admi t ted.  F o r  each s e c t i o n  t h e  

s to rage  ranges from 0  t o  38,000 acre - fee t ,  and averaged about 7,000 acre- feet .  

To ta l  s t o rage  i s  341,000 ac re - f ee t .  

Average p e r m e a b i l i t y  i n  f e e t l d a y .  Th i s  i s  a  measure o f  t h e  rock o r  s o i l  

c a p a c i t y  f o r  t r a n s m i t t i n g  water .  It i s  t h e  d i s t a n c e l u n i t  o f  t ime  t h a t  water  

w i l l  w i l l  move under u n i t  hydrau l  i c  g rad ien t .  The common range o f  va lues  i s  

f rom l o w 6  f e e t l d a y  f o r  a  c l ayey  s o i l  t o  l o f 4  f e e t l d a y  f o r  a  c l ean  g rave l .  

Es t imated  average va lues  range f rom 1 t o  80 f e e t l d a y .  

Transmi s s i v i  t y  i n square- fee t lday  . Transmi s s i v i  ty  i s t h e  q u a n t i t y  o f  f l  u i  d l  

u n i t  o f  t i m e  t h a t  w i l l  move under u n i t  h y d r a u l i c  g r a d i e n t  through a  u n i t  w i d t h  

o f  a q u i f e r  f rom t h e  groundwater t a b l e  down t o  t h e  base. The t r a n s m i s s i v i  t i e s  

range f rom 400 t o  15,000 square- fee t lday  . 

An i d e a l  method o f  check ing es t imated  va lues  f o r  geohydro log ic  parameters i n  a  

groundwater b a s i n  i s  t o  compute a  groundwater ba l  ance whereby a1 1  i n f l  ow and 

o u t f l  ow q u a n t i t i e s  a r e  c a l  c u l  a ted  and ba l  anced. Cons ider i  ng t he  watershed as 

a  f r e e  body, o n  one s i d e  o f  t h e  ba lance i s  t h e  amount o f  water comi ng i n t o  t h e  

b a s i n  each y e a r  as p r e c i p i t a t i o n ,  balanced o u t  by t h e  sum o f  ( 1 )  consumptive 

use i n c l u d i n g  water  l o s t  t o  evapo ra t i on  and t r a n s p i r a t i o n  by p l a n t  1  i f e  and 

t h e  wa te r  consumed through domest ic,  mun ic ipa l  , and i n d u s t r i a l  use; ( 2 )  



su r face  o u t f l o w  down t h e  Truckee R i v e r ;  ( 3 )  subsur face o u t f l o w  and under- 

f l  ow o f  t h e  Truckee R i v e r ;  and ( 4 )  expor ted  water  i n c l u d i  ng t h e  d i ve rs i ons  o f  

wa te r  f rom Echo and M a r l e t t e  Lakes and t h e  e x p o r t a t i o n  o f  wastewater from t h e  

a r e a ' s  ma jo r  sewage t r ea tmen t  p l  ants.  Th i s  t ype  o f  ana lys is  was no t  conducted, 

because o f  t h e  l a c k  o f  good da ta  on t h e  extremely impo r tan t  evapora t ion  and 

t r a n s p i  r a t i  on wate r  losses .  Even smal l  e r r o r s  i n  e s t i m a t i  ng these f a c t o r s  

woul d  i n t r o d u c e  e r r o r s  f a r  1  a rge r  t han  most o f  t h e  o t h e r  va r i ab les .  

F. IMPACT OF FUTURE DEVELOPMENT 

With a  general  knowledge o f  t h e  groundwater geology o f  an area, t h e  e f f e c t s  o f  

any changes imposed on t h e  groundwater systems can be f o r e c a s t  w i t h i n  broad 

1  i m i  t s .  A most s i g n i f i c a n t  change i n  t h e  Lake Tahoe Basi n  would be increased 

consumption o f  water  by a  r a p i d l y  i n c r e a s i n g  popu la t ion .  

Water suppl i es have been devel  oped f o r  t h e  r a p i d l y  growi ng popul a t i  on by 

e x t r a c t i o n  o f  groundwater f rom we1 1  s, devel opment o f  sp r ings ,  and d i v e r s i o n  o f  

su r f ace  streams. S ince  most o f  t h e  sewage i n  t h e  Tahoe Val l e y  Bas in  i s  

expor ted f rom t h e  b a s i n  f o r  water  q u a l i t y  reasons and an i nc reas ing  amount o f  

water  i s  used f o r  landscape i r r i g a t i o n ,  an es t imated  75 t o  80% o f  t h e  water 

developed f o r  mun i c i pa l  needs r e s u l t s  i n  a  r e d u c t i o n  i n  t h e  su r f ace  o u t f l  ow 

f rom t h e  bas in .  On t h e  o t h e r  hand, t h e r e  i s  a smal l ,  perhaps i n s i g n i f i c a n t  

groundwater augmentat ion as a  r e s u l t  o f  man's a c t i v i  ti es-- the changes t o  f l o r a  

o f  t h e  bas in .  I n  r e c e n t  t imes ,  t h e r e  has been a  ne t  l o s s  i n  t h e  number o f  

t rees .  W i l l  ows and marsh v e g e t a t i o n  have been removed where bu i  1 d i  ng 1  o t s  

have been developed i n  marsh areas. I n  a  few p l  aces l owe r i ng  o f  t h e  ground- 

water  t a b l e  has i n  a  few p laces  caused a  dy ing  back o f  phreatophytes-- the 

p l a n t s  t h a t  a r e  pro1 i f i c  wa te r  users.  Lower groundwater 1  eve ls  and a  ground- 

water  g r a d i e n t  away f rom t h e  1  ake shore i n  a  p o r t i o n  o f  t h e  A1 Tahoe area mean 

t h a t  some o f  t h e  mun i c i pa l  wa te r  demand has been met by dewater ing some 

fo rmer ly  s a t u r a t e d  s o i l s .  Most o f  t h e  water  demand, however, has been met by 

t h e  ac tua l  i n t e r c e p t i o n  o f  wa te r  which o therw ise  would have been su r f ace  

o r  subsur face i n f l o w  i n t o  Lake tahoe. 

I f  t h e r e  a re  no r e s t r i c t i o n s  on f u r t h e r  groundwater development, t h e  water  

needs o f  f u r t h e r  a d d i t i o n s  t o  t h e  a rea ' s  p o p u l a t i o n  w i l l  probably  be  met by 



use o f  groundwater. T h i s  w i l l  r e s u l t  i n  f u r t h e r  i n t e r c e p t i o n  o f  i n f l o w  t o  

Lake Tahoe, and, thus ,  t h e  l o w e r  Truckee R i v e r  ou t f l ow .  Any development o f  

w a t e r  suppl i e s  wi t h i  n t h e  Tahoe Basi  n, whether they a r e  su r f ace  o r  groundwater 

w i l l  have t h e  e f f e c t  o f  reduc ing  t h e  Lower Truckee R i v e r  f low.  Fur ther ,  

areas o f  heavy groundwater pumpage w i l l  e x h i b i t  f u r t h e r  dec l i nes  i n  ground- 

w a t e r  l e v e l s  as groundwater i s  t aken  o u t  o f  storage. 

Devel  opment o f  groundwater does have t h e  advantage o f  simp1 i f y i  ng t h e  " p l  umb- 

i ng" w i t h  areas u s i  ng we1 1 s n o t  needi ng water  mains t o  b r i n g  water  from 

d i s t a n t  su r f ace  water  sources. F u r t h e r ,  i n drought  years ,  some o f  t h e  ground- 

w a t e r  i n  s to rage  can be  used, i n e f f e c t  bor row i  ng f rom t h e  f u t u r e  y e a r ' s  

i n f l  ow t o  Lake Tahoe . 

W i  t h i  n t h e  c o n d i t i o n s  imposed by t h e  proposed I n t e r s t a t e  Water Compact, t h e  

f o l l o w i n g  appear t o  be t h e  o n l y  o p t i o n s  a v a i l  a b l e  f o r  l o n g  range water develop- 

ment and use: 

o Conserva t ion  methods t o  reduce t h e  p e r  c a p i t a  wate r  use. 

o Reuse o f  some o f  t h e  mun i c i pa l  sewage e f f l u e n t  (common methods o f  

rep1 acement such as 1 andscape w a t e r i  ng o r  groundwater recharge may n o t  

be acceptable because o f  t h e  poss i  b i l  i t y  o f  i ncreased n u t r i e n t  1 oadi  ng 

i n Lake Tahoe and pub1 i c  heal  t h  hazards).  

o L i m i t a t i o n  o f  p o t e n t i  a1 development and popul a t i  on  1 eve1 s subs tan t i  a1 l y  

be1 ow those  p r e s e n t l y  env is ioned  by 1 ocal  and reg iona l  p l  anni ng 

agenci es. 

o I m p o r t  water  f rom o u t  o f  b a s i n  o r  t r a n s f e r  o f  o t h e r  Truckee R i v e r  

water  r i g h t s  f o r  use w i t h i n  t h e  Lake Tahoe Basi n. 

G. SUMMARY 

o W i  t h i  n t h e  Lake Tahoe watershed t h e r e  i s  a s u b s t a n t i a l  volume o f  

waterbear ing sediments. These a r e  mos t l y  a t  t h e  south end o f  Lake 



Tahoe, b u t  s i g n i f i c a n t  q u a n t i t i e s  a re  a1 so found i n  t he  several  l a r g e  

watersheds d r a i n i n g  i n t o  t h e  west and n o r t h  end o f  Lake Tahoe. 

o  These sediments c o n t a i n  an est imated 0.8 m i l  l i o n  ac re - fee t  o f  

groundwater. 

o  There i s  no evidence o f  any subsurface o u t f l o w  f rom t h e  Lake Tahoe 

Basin;  t h e  o n l y  s u r f a c e  o u t f l o w  i s  t h a t  i n  t h e  Lower Truckee R i ve r .  

o  Groundwater f l o w  th rough t h e  Lake Tahoe B a s i n  i s  analogous t o  under f low 

i n  a  r i v e r  channel w i t h  t h e  beds and banks o f  t h e  channel be ing t h e  

non-waterbear i  ng c r y s t a l  1  i ne rocks on t h e  bottom, eas t ,  and west s i des  

o f  t h e  bas in .  Thus, any a d d i t i o n a l  water  consumption w i t h i n  t h e  b a s i n  

wi 11 reduce o f  t h e  i n f l  ow i n t o  Lake Tahoe and t h e  o u t f l  ow down t h e  
Lewer Trcckee R i v e r .  

o Except  f o r  a  very  s l i g h t  r e d u c t i o n  i n  wate r  consumption by vege ta t ion ,  

t h e  development o f  t h e  Lake Tahoe Bas in  has s u b s t a n t i a l l y  inc reased  

t h e  q u a n t i t y  o f  wa te r  consumed and/or expor ted  f rom t h e  bas in .  

o  F u r t h e r  p o p u l a t i o n  inc reases  i n  t h e  Lake Tahoe Basi n, i f  n o t  accompanied 

by conse rva t i on  measures t o  reduce t h e  p e r  c a p i t a  water consumption 

wi 11  f u r t h e r  reduce i n t h e  f l o w  o f  t h e  l owe r  Truckee R iver .  
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