
























VOLUME I. WATER QUALITY MANAGEMENT PLAN 

SECTION I. CONTROL NEEDS AND PROGRAMS 

I. INTRODUCTION 

The Tahoe Regional Planning Agency (TRPA) has prepared t h i s  water  
q u a l i t y  management p l a n  under s e c t i o n  208 of the  f e d e r a l  Clean 
Water Act (33 USC 466 e t  seq.) and t h e  Code of Federa l  Regula- 
t i o n s  (40 CFR P a r t  130 and P a r t  35) .  The p repara t ion  of these  
documents was supported,  i n  p a r t ,  by a  g r a n t  t o  TRPA under 
s e c t i o n  208 of t h e  f e d e r a l  Clean Water Act. The terms "water 
q u a l i t y  management p l a n ,  " "WPM plan ,  " and "208 plan"  a r e ,  f o r  t h e  
purposes o f  t h i s  volume, in terchangeable .  

This 208 p lan  a l s o  inc ludes  elements of  t h e  TRPA Regional Plan 
package which have no t  he re to fo re  been adopted by TRPA. The 
adopting ordinance,  Ordinance 88-23, i d e n t i f i e s  those  p a r t s  of 
t h e  208 p l a n  t h a t  a r e  a l s o  enacted a s  p a r t  of  TRPA's Regional 
Plan  package. They include t h e  Handbook of  Best Management 
P r a c t i c e s ,  t h e  Stream Environment Zone P r o t e c t i o n  and Res to ra t ion  
Program, and t h e  C a p i t a l  Improvements Program f o r  Eros ion and 
Runoff Control .  

To t h e  e x t e n t  f e a s i b l e ,  t h i s  208 p lan  i s  c o n s i s t e n t  wi th  o t h e r  
environmental c o n t r o l  p l a n s  a p p l i c a b l e  t o  t h e  Tahoe Region, 
inc lud ing  t h e  U.S. F o r e s t  S e r v i c e ' s  208 p lan  f o r  Na t iona l  Fores t  
lands  i n  C a l i f o r n i a ,  TRPA1s 1982 A i r  Qua l i ty  Plan,  and t h e  s t a t e  
implementation p l a n s  f o r  a i r  q u a l i t y .  TPRA1s 1982 A i r  Qua l i ty  
Plan i s  c u r r e n t l y  under r e v i s i o n  c o n s i s t e n t  wi th  t h e  post-1987 
a t t a inment  p o l i c i e s  of  t h e  U.S. Environmental P r o t e c t i o n  Agency. 

A ,  PROGRAM HISTORY 

In  1969, C a l i f o r n i a  and Nevada c r e a t e d  t h e  Tahoe Regional  
Planning Compact (P.L. 91-148; 83 S t a t .  3601, which named TRPA 
t h e  r e g i o n a l  land u s e  and environmental  r e source  p lann ing  and 
r e g u l a t o r y  agency f o r  t h e  Tahoe Region. The 1969 Compact es tab-  
l i s h e d  t h e  b a s i c  s t r u c t u r e  of TRPA, v o t i n g  procedures ,  and p o l i c y  
d i r e c t i o n ,  



I n  1974, the  governors of C a l i f o r n i a  and Nevada des ignated TRPA 
an areawide planning agency under s e c t i o n  208 of t h e  Clean Water 
A c t .  TRPA prepared a 208 p l a n ,  and adopted t h e  p l a n  i n  January, 
1978. The Clean Water Act r e q u i r e s  s t a t e  c e r t i f i c a t i o n  and 
f e d e r a l  approval of 208 p lans .  

Nevada c e r t i f i e d  t h e  1978 p l a n ,  b u t  C a l i f o r n i a  denied c e r t i f i -  
ca t ion  i n  Ju ly ,  1978, revoked TRPA's des igna t ion  a s  an areawide 
planning agency, and assumed r e s p o n s i b i l i t y  f o r  p repara t ion  of  a 
water q u a l i t y  plan 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  Tahoe 
Region. The Ca l i fo rn ia  S t a t e  Water Resources Control  Board 
(SWRCB) reaffirmed t h i s  d e c i s i o n  i n  November, 1978 (SWRCB, 1981) .  
In  October, 1980, t h e  SWRCB adopted a water  q u a l i t y  p lan  of i t s  
own f o r  the  por t ions  of t h e  Tahoe Region i n  C a l i f o r n i a ,  t h e  Lake 
Tahoe Basin Water Quali ty Plan  (SWRCB, 1980).  

Subsequent t o  extens ive  amendments t o  t h e  Tahoe Regional Planning 
Compact i n  1980 (P.L. 96-551; 94 S t a t .  3233), TRPA adopted a 
rev i sed  208 plan on May 28, 1981, which incorpora ted  p o r t i o n s  of 
the  water  q u a l i t y  p lan  adopted by t h e  SWRCB. C a l i f o r n i a  then 
r e s t o r e d  TRPA's 208 des igna t ion  and c e r t i f i e d  t h e  208 p l a n  wi th  
cond i t ions  on June 18, 1981. The Nevada Department of Conserva- 
t i o n  and Natural Resources c e r t i f i e d  TRPA's 208 p l a n  wi th  con- 
d i t i o n s  on J u l y  17,  1981. EPA approved t h e  TRPA p l a n ,  a l s o  wi th  
cond i t ions ,  on September 4 ,  1981. 

The Compact, amended i n  1980, c a l l e d  f o r  TRPA t o  adopt environ- 
mental threshold  ca r ry ing  c a p a c i t i e s  ("environmental th resho lds"  
o r  " thresholds")  t o  p r o t e c t  t h e  v a l u e s  of t h e  Region, and t o  
adopt a  Regional Plan t o  a t t a i n  and mainta in  t h e  th resho lds .  
TRPA adopted a comprehensive s e t  o f  t h r e s h o l d s  on August 2 6 ,  
1982. The th resho lds  appear i n  Attachment 1, 

I n  1983, t h e  SWRCB amended t h e  Lake Tahoe Basin Water Qua l i ty  
Plan (SWRCB, 1980). The amendment d i d  n o t  a f f e c t  t h e  c o n t r o l  
measures of t h e  p l a n ,  bu t  c l a r i f i e d  t h a t  d ischarge  p r o h i b i t i o n s  
and waste  discharge requirements  would n o t  spec i fy  t h e  manner o f  
compliance (SWRCB, 1983). TRPA d i d  no t  amend i t s  208 p l a n  as a 
r e s u l t  o f  the  SWRCB a c t i o n ,  however. 

I n  A p r i l ,  1984, TRPA amended t h e  Regional Plan Goals and P o l i c i e s  
and adopted Plan Area Sta tements  a s  land use  g u i d e l i n e s  (TRPA, 
1984c, Ordinance 84-1). This  a c t i o n  followed months of  deba te  by 
t h e  TRPA Governing Board on s e v e r a l  d i f f i c u l t  i s s u e s ,  such a s  
development on s e n s i t i v e  lands .  Immediately upon adoption o f  t h e  
amendments, t h e  League t o  Save Lake Tahoe and t h e  C a l i f o r n i a  
At torney General brought s u i t s  a g a i n s t  TRPA. The complaints  of 
the  p l a i n t i f f s  a l l e g e d  t h a t  TRPA had v i o l a t e d  t h e  Compact because 
(1) t h e  Regional Plan  was incomplete and d i d  no t  m e e t  t h e  r e q u i r e -  
ments o f  t h e  Compact, (2)  t h e  EIS prepared on t h e  Regional P lan  
was inadequate  and d i d  n o t  meet t h e  requirements of  t h e  Compbct, 
and ( 3 )  p r o j e c t s  would be approved wi thout  TRPA making t h e  proper  
f i n d i n g s  requ i red  under A r t i c l e  V(g) of t h e  Compact. 



The p l a i n t i f f s  moved f o r  a  pre l iminary  i n j u n c t i o n ,  and t h e  U.S. 
D i s t r i c t  Court ,  Eastern D i s t r i c t  o f  C a l i f o r n i a ,  granted t h e  
i n j u n c t i o n  on June 15, 1984. The c o u r t  enjo ined TRPA from 
accep t ing ,  reviewing, o r  approving p r o j e c t  a p p l i c a t i o n s ,  excep t  
those  t h e  Court s p e c i f i c a l l y  exempted. TRPA, t h e  Tahoe-Truckee 
S a n i t a t i o n  Agency, and t h e  Tahoe Shorezone Representat ion 
appealed t h e  prel iminary i n j u n c t i o n  t o  t h e  Ninth C i r c u i t  Court  of 
Appeals,  which aff irmed t h e  lower c o u r t ' s  o rde r  i n  J u l y ,  1985. 

I n  August, 1985, a f t e r  a t tempt ing f o r  a  yea r  t o  r e so lve  t h e  
a l l e g e d  d e f i c i e n c i e s  i n  t h e  Regional Plan and sett le t h e  l i t i g a -  
t i o n ,  TRPA organized a  Consensus Bui ld ing Workshop t o  recommend 
r e s o l u t i o n s  t o  key i s s u e s  surrounding t h e  Regional Plan. The 
Workshop inc luded no t  only  TRPA, t h e  p l a i n t i f f s ,  and i n t e r v e n o r s  
i n  t h e  l i t i g a t i o n ,  bu t  a l s o  many o t h e r  groups whose i n t e r e s t s  
should  be represented  i n  any agreement on t h e  Regional Plan .  
These a d d i t i o n a l  groups rep resen ted  conservat ion  and p r o p e r t y  
r i g h t s  i n t e r e s t s ,  governmental u n i t s ,  u t i l i t i e s ,  and o t h e r  
community i n t e r e s t s .  

The Workshop proposed consensus s o l u t i o n s  t o  t h e  key i s s u e s  and, 
i n  September, 1986, TRPA adopted amended Regional Plan Goals  and 
P o l i c i e s  r e f l e c t i n g  t h e  recommendations of  t h e  Workshop. I n  
February,  1987, TRPA adopted a l and  use  p l a n  i n  t h e  form o f  Plan 
Area Sta tements  and Maps (TRPA, 1987d). I n  May, 1987, TRPA 
adopted t h e  f i r s t  52 c h a p t e r s  o f  a  Code of  Ordinances implement- 
i n g  t h e  Regional Plan (TRPA, 198723). These a c t i o n s  l e d  t o  
s e t t l e m e n t  o f  t h e  l i t i g a t i o n  and t h e  l i f t i n g  o f  t h e  p re l iminary  
i n j u n c t i o n  i n  July, 1987. 

A t  t h i s  t i m e ,  TRPA proposes  t o  amend t h e  1981 208 p lan  t o  make it 
c o n s i s t e n t  w i t h  the  Regional Plan .  The Regional Plan cannot  be 
f u l l y  implemented wi thout  t h e  amendments. 

B. THE 1981 208 PLAN 

TRPA Ordinance 81-4 (TRPA, 1981c) i d e n t i f i e s  t h e  v a r i o u s  elements 
of  t h e  1981 208  p lan .  I n  g e n e r a l ,  t h e  p l a n  c o n s i s t s  o f :  

- - t h e  Handbook o f  Bes t  Management P r a c t i c e s  (TRPA, 1978) ,  

- - t h e  Water Q u a l i t y  Problems and Management Program 

(TRPA, 1977b),  a s  amended and supplemented by c e r t a i n  
p r o v i s i o n s  o f  t h e  Lake Tahoe Basin Water Q u a l i t y  
Management P l a n ,  D r a f t  Environmental Impact Statement 
(TRPA, 1981d) , and t h e  May 1981 addendum t h e r e t o  (TRPA, 
1 9 8 1 e ) ,  and 

-- f o r  t h e  p o r t i o n  o f  t h e  Region w i t h i n  C a l i f o r n i a ,  t h e  

Water Qua l i ty  Problems and Management Program (TRPA, 
1977b) ,  a s  amended and supplemented by c e r t a i n  
p r o v i s i o n s  o f  t h e  Lake Tahoe Basin Water Q u a l i t y  Plan 
(SWRCB, 1980).  



The 1981 plan  c o n t r o l s  water q u a l i t y  problems i n  t h e  Tahoe Region 
through c o n t r o l s  on land use ( e - g . ,  s u b d i v i s i o n s ) ,  e r o s i o n ,  run- 
o f f ,  d is turbance  t o  s tream environment zones, f o r e s t  p r a c t i c e s ,  
f e r t i l i z e r  use ,  wastewater,  atmospheric d e p o s i t i o n  o f  n u t r i e n t s ,  
s p i l l s ,  v e s s e l  wastes, dredging, and p r o j e c t s  i n  t h e  shorezone. 
A summary of the  p rov i s ions  of  t h e  1981 208 p l a n ,  and a  t a b l e  
comparing t h e  1981 p rov i s ions  t o  t h e s e  amendments, appear i n  
Sect ion  11. 

Nevada, C a l i f o r n i a ,  and EPA p laced  16 cond i t ions  of  approval  on 
t h e  1981 plan .  The SWRCB d i d  n o t  c e r t i f y  p r o v i s i o n s  o f  t h e  1981 
p l a n  which appl ied  t o  management o f  high e r o s i o n  and runoff  
hazard lands  i n  Nevada. These p rov i s ions  involved t h e  program of 
"case-by-case review" of  s i n g l e  family dwel l ings ,  which has  s i n c e  
expi red ,  (See TRPA Ordinance 81-5, a s  amended (TRPA, 1981b).) 

C ,  PURPOSE OF THE PROPOSED AMENDMENTS 

TRPA i s  amending t h e  208 p lan  f o r  two reasons:  F i r s t ,  t o  incor-  
p o r a t e  work accomplished s ince  1981 t o  r e f i n e  and implement t h e  
1981 208 plan .  Second, t o  i n c o r p o r a t e  changes, p r i m a r i l y  t o  
r e g u l a t o r y  programs, r e s u l t i n g  from amendments t o  TRPA's Regional 
Plan Package i n  1986 and 1987. These amendments p rov ide  more 
f l e x i b i l i t y  i n  managing land use ,  and provide  s t r o n g e r  programs 
t o  p r o t e c t  and enhance water  q u a l i t y .  

A f t e r  t h e  adoption o f  t h e  208 p l a n  i n  1981, and suppor ted  by a  
s e c t i o n  208 g r a n t  from USEPA, TRPA commenced e f f o r t s  t o  provide  a 
b a s i s  f o r  implementing t h e  p l a n ,  inc luding:  

- - assessment and refinement of s t r a t e g i e s  f o r  environrnen- 
t a l l y  s e n s i t i v e  l ands ,  

- - development o f  o n - s i t e  runoff  c o n t r o l  s t r a t e g i e s ,  

- - development o f  an implementation s t r a t e g y  f o r  e r o s i o n  

and urban runoff  c o n t r o l s ,  

- - development o f  implementation p l a n s  i n c l u d i n g  s p e c i f i c  
s t e p s  necessa ry  t o  implement t h o s e  s t r a t e g i e s ,  

- - development o f  f i n a n c i a l  and i n s t i t u t i o n a l  s t r a t e g i e s  
f o r  p lan  implementat ion,  and 

- - p u b l i c  p a r t i c i p a t i o n .  

These o b j e c t i v e s  w e r e  desc r ibed  i n  t h e  Phase I V  work program 
(TRPA, 1981a) .  TRPA completed t h e  Phase I V  work program simul- 
t aneous ly  wi th  the  p l a n n i n g  mandates o f  t h e  1980 amendments t o  
t h e  Tahoe Regional Planning Compact. These two e f f o r t s  w e r e  
compatible and i n t e r r e l a t e d .  



The f i n a l  Goals and P o l i c i e s  (TRPA, 1986a) inc lude  t h r e e  key 
concepts which TRPA cannot f u l l y  implement under t h e  p rov i s ions  
of t h e  1981 208 p l a n  and which, t h e r e f o r e ,  make amendments t o  t h e  
208 plan necessary.  These t h r e e  concepts  involve t h e  Ind iv idua l  
Pa rce l  Evaluation System (IPES), c e r t a i n  p o l i c i e s  r e l a t i n g  t o  
s o i l  conservation and t h e  r egu la t ion  of impervious coverage, and 
the  c r i t e r i a  f o r  i d e n t i f y i n g  and p r o t e c t i n g  stream environment 
zones (SEZs) , a s  fol lows:  

IPES. Because o f  concerns about t h e  d e c l i n i n g  water  q u a l i t y  of - 
Lake Tahoe, TRPA has  r e g u l a t e d  development i n  t h e  Tahoe Region 
s i n c e  t h e  1969 Compact was c r e a t e d  based on t h e  p o t e n t i a l  f o r  
water  q u a l i t y  impacts.  I n  1972, TRPA ordinance e s t a b l i s h e d  t e n  
l and  use d i s t r i c t s  and seven land c a p a b i l i t y  d i s t r i c t s  based on 
s o i l s  and geomorphology, e s t a b l i s h e d  pe rmiss ib le  uses  and l and  
coverage l i m i t s  i n  t h e  v a r i o u s  d i s t r i c t s ,  and adopted a  genera l  
p l a n  and land c a p a b i l i t y  maps (TRPA, 1972).  

Although these  r u l e s  gave TRPA some a b i l i t y  t o  c o n t r o l  water  
q u a l i t y  impacts from development, new r e s i d e n t i a l  subd iv i s ions  
were c rea ted ,  a d d i t i o n a l  commercial, t o u r i s t ,  and r e c r e a t i o n a l  
development took p l a c e ,  and t h e  water  q u a l i t y  o f  Lake Tahoe 
cont inued t o  d e c l i n e .  By t h e  l a t e  19701s ,  approximately 18,000 
vacant  r e s i d e n t i a l  p a r c e l s  e x i s t e d  i n  t h e  Region, r e p r e s e n t i n g  a  
l a r g e  p o t e n t i a l  f o r  a d d i t i o n a l  s ingle- family  home cons t ruc t ion .  

The 1981 208 p l a n  a t tempted t o  c o n t r o l  t h e  p o t e n t i a l  water  
q u a l i t y  impacts o f  developing t h e s e  and o t h e r  p a r c e l s .  Under t h e  
p l a n ,  TRPA determined e l i g i b i l i t y  f o r  development o f  s i n g l e -  
fami ly  homes by l i m i t i n g  new impervious coverage t o  l and  capa- 
b i l i t y  d i s t r i c t s  4 ,  5,  6 and 7 ,  a s  set f o r t h  i n  Land C a p a b i l i t y  
C l a s s i f i c a t i o n  o f  t h e  Lake Tahoe Basin,  A Guide f o r  Planning 
(Ba i l ey ,  1974; h e r e i n a f t e r  "Bailey Repor t") .  

Regulat ion of  new s ing le - fami ly  homes under t h e  1981 208 p l a n  has 
been c o n t r o v e r s i a l ,  f o r  s e v e r a l  reasons .  F i r s t ,  t h e  s o i l s  maps 
(Rogers, 1974) ,  which form t h e  b a s i s  o f  t h e  l and  c a p a b i l i t y  maps, 
do n o t  have s u f f i c i e n t  r e s o l u t i o n  t o  c o n s i s t e n t l y  i d e n t i f y  s o i l s  
on p a r c e l s  which a r e  t y p i c a l l y  1 / 3  a c r e  o r  l e s s  i n  s i z e ,  which 
h a s  l e a d  t o  misunders tandings  about  t h e  b u i l d i n g  p o t e n t i a l  of  
i n d i v i d u a l  p a r c e l s .  (See Urban Land I n s t i t u t e ,  1985.) Second, 
approximately 1 /3  o f  t h e  vacan t  r e s i d e n t i a l  p a r c e l s  i n  t h e  Region 
a r e  mapped i n  l a n d  c a p a b i l i t y  d i s t r i c t s  1, 2 ,  and 3 ,  making it 
imposs ib le  f o r  owners o f  many p a r c e l s  t o  pursue  b u i l d i n g  pe rmi t s ,  
even though they  pay sewer and s t r e e t  assessments  and l o c a l  t a x e s  
on t h e i r  p roper ty .  

The 1984 Goals and P o l i c i e s  (TRPA, 1984b) a t t empted  t o  r e s o l v e  
t h i s  cont roversy  by e s t a b l i s h i n g  a p o i n t  system f o r  r a t i n g  vacant  
p a r c e l s ,  under which TRPA could  have approved up t o  300 s i n g l e -  
f ami ly  dwel l ings  i n  l a n d  c a p a b i l i t y  d i s t r i c t s  1, 2 ,  and 3 from 
1986 t o  1988. But t h e  p o i n t  system was c o n t r o v e r s i a l ,  and 
c o n t r i b u t e d  t o  t h e  e n s u i n g  l i t i g a t i o n  over  t h e  Regional Plan .  



Based on recommendations from the Consensus Building Workshop, 
TRPA developed p r inc ip l e s  t o  apply t o  vacant r e s i d e n t i a l  parce l s ,  
The Workshop recommended t h a t  a  new system f o r  determining 
e l i g i b i l i t y  fo r  construct ion be developed and implemented which 
(1) i s  credible and understandable by the  publ ic ,  ( 2 )  i s  a s  
accurate,  object ive ,  and s c i e n t i f i c  a s  possible ,  ( 3 )  i s  com- 
pa t ib l e  with other  systems applicable t o  o ther  land uses ,  (4) 
includes a  t ransfer-of  -development program, (5) inc ludes  incen- 
t i v e s  f o r  remedial erosion cont ro l ,  and (6) includes  an object ive  
and technically-based appeal process. The Workshop a l s o  recom- 
mended t h a t  monitoring programs be implemented and t i e d  c lose ly  
t o  the  new system. 

The r e su l t i ng  system, known a s  the  Individual Parcel  Evaluation 
System o r  I P E S ,  was developed by TRPA i n  consu l ta t ion  with a 
technical  s tee r ing  committee, and i s  codif ied i n  Chapter 37 of 
the  TRPA Code of Ordinances (TRPA, 1987b). The system i s  
described i n  more d e t a i l  i n  Chapter I V  of t h i s  Section.  See 
Attachment 3  f o r  a  l i s t  of  the  members of t he  t echn ica l  s t ee r ing  
committee. 

S o i l s  and Coverage. A s  mentioned above, TRPA began t o  implement 
cont ro l s  on impervious coverage i n  t he  various land capab i l i t y  
d i s t r i c t s  i n  the  e a r l y  1970's. I n  t he  1981 208 p lan ,  TRPA s e t  
the allowable impervious coverage f o r  a  given p a r c e l  o r  p ro j ec t  
a rea  by applying t h e  coverage coe f f i c i en t s  i n  t he  Bailey Report, 
from 1 t o  30 percent .  Exceptions were permitted f o r  approved 
erosion control  work; p r o j e c t s  necessary t o  implement t he  a i r  
qua l i ty  nonattainment p l an  o r  t he  t ranspor ta t ion  element of the  
Regional plan; o r  p r o j e c t s  necessary f o r  publ ic  r ec rea t i on  o r  the  
pro tec t ion  of t he  pub l i c  hea l th ,  s a f e ty ,  o r  genera l  welfare,  
provided a l l  f e a s i b l e  a l t e r n a t i v e s  have been exhausted (TRPA, 
1981b). The TRPA th reshold  f o r  s o i l  conservation,  adopted i n  
1982, s t a t e s  t h a t  impervious cover s h a l l  comply with t h e  Bailey 
Report. 

The 1984 Goals and P o l i c i e s  r e f l ec t ed  a  f l e x i b l e  i n t e r p r e t a t i o n  
of t h e  Bailey Report. A coverage t a b l e  was used f o r  s i ng l e  
family homes, s i m i l a r  t o  t h e  t a b l e  i n  t he  TRPA's 1972 land use 
ordinance, which allowed coverage i n  excess of t h e  Bailey co- 
e f f i c i e n t s  i n  some s i t u a t i o n s .  Coverage i n  excess of t h e  Bailey 
coe f f i c i en t s  a l s o  was permit ted f o r  commercial and o t h e r  inten- 
s i ve  land uses. Like t h e  po in t  system, these  r u l e s  w e r e  contro- 
v e r s i a l  and cont r ibu ted  t o  the  l i t i g a t i o n  over t h e  1984 Regional 
Plan . 
Based on recommendations from the  Workshop and the  IPES technical  
committee, t h e  1986 Goals and Po l i c i e s  (TRPA, 1986a) incorporated 
new p o l i c i e s  f o r  t he  r egu la t i on  of impervious coverage based on 
the concepts of base land  coverage, coverage t r a n s f e r s ,  and 
mit igat ion of excess coverage. These p o l i c i e s  a r e  described i n  
d e t a i l  i n  Chapter I V .  



Stream Environment Zones. Since i t s  c r e a t i o n  i n  1969, TRPA has  
e s t a b l i s h e d  p o l i c i e s  t o  p r o t e c t  s tream environment zones (SEZs). - 

These p o l i c i e s  a r e  descr ibed i n  d e t a i l  i n  Volume 111, SEZ 
p r o t e c t i o n  and Restora t ion  Program, and i n  Chapter I V .  

TRPA's In ter im Plan ,  adopted i n  August, 1970, c a l l e d  f o r  t h e  
p r o t e c t i o n  and conservat ion  of t h e  Region's  meadowlands, flood- 
p l a i n s ,  and stream courses  f o r  r e c r e a t i o n a l ,  w i l d l i f e ,  and 
a e s t h e t i c  enjoyment. The 1970 In te r im Plan s a i d  t h a t  r i p a r i a n  
growth s h a l l  be r e t a i n e d  and p r o t e c t e d ,  and t h a t  unnecessary 
b r i d g e s ,  c u l v e r t s ,  o r  encroachments i n  t h e  f lood  p l a i n  s h a l l  be 
p r o h i b i t e d  (TRPA, 1970).  I n  1972, TRPA ordinances s t a t e d  t h a t  no 
c l e a r i n g ,  grading,  o r  f i l l i n g  s h a l l  t a k e  p lace  wi th in  an SEZ, 
with t h e  exception of  r equ i red  d ra inage  f a c i l i t i e s  (TRPA, 1972).  

The 1981 208 p lan  continued t h e s e  p o l i c i e s  by r e s t r i c t i n g  con- 
s t r u c t i o n ,  grading,  and v e g e t a t i o n  removal w i t h i n  SEZs pending 
adopt ion  of  a  new r e g i o n a l  p lan .  Development i n  SEZs i s  per-  
mi t t ed  only f o r  c e r t a i n  p u b l i c  h e a l t h  and s a f e t y ,  r e c r e a t i o n ,  and 
environmental ly-oriented p r o j e c t s  (TRPA, 1981b). 

Although t h e  Consensus Bui ld ing Workshop agreed w i t h  t h e  need t o  
con t inue  t o  p r o t e c t  SEZs, it recommended t h a t  TRPA r e f i n e  some of 
t h e  e x i s t i n g  SEZ p r o v i s i o n s .  Thus, t h e  Regional Plan  Goals and 
P o l i c i e s  (TRPA, 1986a) ,  t h e  Code d f  Ordinances (TRPA, 1987b),  and 
t h e s e  proposed 208 amendments i n c l u d e  changes i n  t h e  a r e a s  o f  
excep t ions ,  r e s t o r a t i o n ,  i d e n t i f i c a t i o n  procedures ,  and se tbacks .  



11. SETTING 

A .  THE WATERSHED 

1. General Descript ion 

The Lake Tahoe Basin i s  loca ted  between two mountain ranges ,  t h e  
Carson Range on t h e  e a s t  and t h e  S i e r r a  Nevada on t h e  west .  It i s  
b i s e c t e d  by the  California-Nevada s t a t e  l i n e .  Approximately one- th i rd  
of t h e  Basin i s  i n  Nevada and two-thirds i s  i n  C a l i f o r n i a .  On t h e  
C a l i f o r n i a  s ide ,  p o r t i o n s  of Alpine, E l  Dorado, and P l a c e r  coun t ies  
a r e  wi th in  the  Basin,  while on t h e  Nevada s i d e ,  p o r t i o n s  o f  Douglas 
and Washoe count ies  and Carson C i t y  a r e  within t h e  Basin (Figure  1). 
The t o t a l  land a r e a  comprises approximately 207,430 a c r e s  (Rogers, 
1974) with more than 70 pe rcen t  p u b l i c l y  owned. Lake Tahoe i s  t h e  
dominant f ea tu re  o f  t h e  watershed and i s  world renowned f o r  i t s  
c r y s t a l  c l e a r  water  and b e a u t i f u l  s e t t i n g .  Lake Tahoe i s  approxi- 
mately 12 miles wide and 22 miles long.  Maximum e l e v a t i o n  o f  t h e  Lake 
i s  6,229.1 f e e t  above sea  Level, whi le  minimum e l e v a t i o n  i s  6,223 
f e e t ,  con t ro l l ed  by t h e  dam a t  Tahoe C i t y ,  C a l i f o r n i a .  The su r face  of 
Lake Tahoe i s  approximately 192 square  miles i n  s i z e  wi th  about 7 1  
mi les  o f  shore l ine .  The Lake's maximum depth i s  1,645 f e e t  wi th  an 
average depth of 1,027 f e e t  (TRPA 1982b). 

The topography o f  t h e  Basin c o n s i s t s  c h i e f l y  of s t e e p l y  s lop ing  
mountains with a  few f l a t  o r  moderately s loping landforms where most 
development has occurred.  E leva t ions  o f  the  peaks surrounding t h e  
Basin range from a  low of  about 8,000 f e e t  above s e a  l e v e l  t o  a  high 
of 10,881 f e e t  a t  Free1 Peak i n  t h e  sou theas t  p o r t i o n  of  t h e  
watershed. This  c r e a t e s  a  bowl-shaped watershed, with a  r e l a t i v e l y  
f l a t  bottom f i l l e d  by Lake Tahoe, which occupies approximately 38 
p e r c e n t  of  t h e  t o t a l  a r e a  o f  t h e  Basin (Bailey,  1974).  T h i s  makes f o r  
a  r e l a t i v e l y  l a r g e  a r e a  o f  r e c e i v i n g  waters  i n  comparison t o  t h e  
surrounding land a r e a  of  t h e  Basin. 

2 .  Climate 

The c l ima te  of t h e  Tahoe Basin i s  c h a r a c t e r i z e d  by long,  r e l a t i v e l y  
mild w i n t e r s  wi th  s h o r t ,  d ry  summers. P r e c i p i t a t i o n  normally f a l l s  a s  
snow dur ing t h e  w i n t e r  months. During t h e  summer months, t h e r e  a r e  
i n f r e q u e n t  thunderstorms. A t  e l e v a t i o n s  l e s s  than 6,500 f e e t ,  approx- 
ima te ly  65 pe rcen t  o f  t h e  annual  p r e c i p i t a t i o n  is i n  t h e  form o f  snow. 
For t h e  higher e l e v a t i o n s ,  a s  much a s  90 pe rcen t  of t h e  p r e c i p i t a t i o n  
i s  snow (TRPA, 1982d).  

Most s torms t h a t  r each  t h e  Basin a r e  P a c i f i c  storm f r o n t s  t h a t  move 
through t h e  a r e a  from west  t o  e a s t  (TRPA, 1982b). These s torms must 
f i r s t  r i s e  over t h e  c r e s t  o f  t h e  S i e r r a  Nevada on t h e  w e s t  be fo re  
e n t e r i n g  the  Basin. Thus, t h e  western  s i d e  o f  t h e  Basin r e c e i v e s  
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approximately twice t h e  p r e c i p i t a t i o n  of t h e  e a s t e r n  s i d e .  A s  shown 
i n  Figure 2 ,  the  western p o r t i o n s  r ece ives  between 35 and 80 inches  
p e r  yea r ,  while the  e a s t  r e c e i v e s  between 20 and 35 inches .  F igure  2  
a l s o  shows t h a t  p r e c i p i t a t i o n  i n c r e a s e s  with e l e v a t i o n .  

Temperatures a r e  h i g h l y  v a r i a b l e  wi th in  t h e  Basin. The lower 
e l e v a t i o n s ,  e s p e c i a l l y  a r e a s  c l o s e  t o  Lake Tahoe, a r e  warmer than t h e  
h igher  e l eva t ions .  Average annual  tempera tures  range from t h e  upper 

0 40s (OF) f o r  lower e l e v a t i o n s  t o  t h e  upper 30s ( F) f o r  t h e  h i g h e r  
e l e v a t i o n s .  The average growing season f o r  t h e  lower e l e v a t i o n s  i s  
s h o r t ,  extending from mid-June t o  t h e  end of  August. The s h o r t ,  dry  
growing season makes r e v e g e t a t i o n  wi th in  t h e  Region d i f f i c u l t  (Rogers, 
1974) . 

3 .  Geology and ~eomorphology 

The Tahoe Basin was formed a s  t h e  r e s u l t  o f  r e g i o n a l  f a u l t i n g  and 
subsequent u p l i f t  and downdrop t o  form a  r e l a t i v e l y  f l a t  v a l l e y  
surrounded by s t e e p l y  s l o p i n g  mountains (Bai ley ,  1974).  This  formation 
i s  t y p i c a l  of t h e  geomorphic c h a r a c t e r i s t i c s  of t h e  Grea t  Basin 
(F ie ro ,  1986). With t i m e ,  water  f i l l e d  t h e  downdropped a r e a  and 
formed Lake Tahoe, c r e a t i n g  a  watershed where t h e  l a n d  a r e a  i s  r e l a -  
t i v e l y  small  i n  comparison t o  t h e  r e c e i v i n g  wa te r s  o f  the Lake. The 
continuous mountain r i d g e l i n e  around t h e  Lake i s  i n t e r r u p t e d  only  
once a t  the  Lake's o n l y  o u t l e t ,  t h e  Truckee River ,  a t  Tahoe C i t y ,  
C a l i f o r n i a .  

The Basin  i s  under la in  by g r a n i t i c  rock w i t h  s e v e r a l  d i f f e r e n t  rock 
over l ays .  I n  t h e  n o r t h ,  v o l c a n i c  rock overburden dominates whi le  i n  
t h e  n o r t h e a s t ,  i n  t h e  I n c l i n e  V i l l a g e  a r e a ,  a  l a r g e  a l l u v i a l  f an  
formed by the  c reeks  emptying i n t o  C r y s t a l  Bay dominates. 

The Carson Range and t h e  S i e r r a  Nevada o f  t h e  e a s t ,  w e s t ,  and south  
a r e  p r i m a r i l y  g r a n i t i c  rock w i t h  occas iona l  metamorphic rock.  The 
S i e r r a  Nevada was e x t e n s i v e l y  modified by g l a c i a t i o n ,  l e a v i n g  t h e  
southern  por t ion  dominated by g l a c i a l  moraines and g l a c i a l  outwash 
d e p o s i t i o n  which forms t h e  broad,  g e n t l y  s lop ing  v a l l e y s  a long Upper 
Truckee River and T r o u t  Creek. The Carson Range was untouched by 
g l a c i a l  a c t i v i t y .  

Ba i l ey  (1971) d e s c r i b e d  t h e  geomorphology o f  t h e  Tahoe Basin and 
recognized 15  geomorphic u n i t s  t h a t  occur  w i t h i n  s i x  major geomorphic 
groups (Table 1). These groups a r e  f u r t h e r  subdivided i n t o  t h r e e  
hazard ca tegor ies .  





TABLE I 

Geomorphic Groups and Units of the  Tahoe Region 

1. Glaciated Grani t ic  Uplands 
l a .  Glaciated g r a n i t i c  uplands 

2 .  Glaciated Volcanic Flowlands 
2a. Glaciated volcanic flowlands undi f fe ren t ia ted  
2b. Rocky ridge lands 

3. Streamcut Grani t ic  Mountain Slopes 
3a. Gran i t i c  f o o t h i l l s  
3b. Strongly d i ssec ted  lands 
3c. Steep s t rongly dissected lands 
3d. Moderately dissected weakly g l ac i a t ed  lands 
3e. Subalpine r i m  lands 

4. Streamcut Volcanic Flowlands 
4a. Toe slope lands 
4b. Headlands 

5. Deposit ional Lands 
5a. Moraine land undi f fe ren t ia ted  
5b. Outwash, till, and lake deposi ts  
5c. Al luv ia l  lands 

6 .  Oversteepened Slopes 
6a. Canyon lands 
6b. Escarpment lands 

Geomorphic G r o u ~ s  

1. Glaciated Gran i t i c  Uplands a r e  located along the Sierran 
c re s t ;  from the  Upper Truckee River headwaters t o  E l l i s  
Peak. This upland area t h a t  has had repeated g l a c i a l  
a c t i v i t y .  Vegetation i s  sparse ,  s o i l s  a r e  shallow, climate 
i s  harsh,  and t h e  ecosystem is  very f r a g i l e .  

2. Glaciated Volcanic Flowlands encompass t h e  same area  a s  
group 1. The d i f f e r ence  is  the  rock type involved and the  
topography of t h i s  area  which i s  general ly  less extreme due 
t o  the  weaker na tu re  of volcanic  rock. Landforms include 
both s teep ly  s lop ing  lands and the  broad, gen t ly  sloping 
va l ley  bottoms. 



Table 1, continued 

3. Streamcut G r a n i t i c  ~ o u n t a i n  Slopes  l i e  w i t h i n  t h e  Carson 
Range and were shaped by the  e r o s i v e  a c t i o n  of  s treams and 
water  fo rces .  This  a r e a  i s  c h a r a c t e r i z e d  by s t e e p  canyons 
and deeply i n c i s e d  stream channels  and i s  under la in  by 
g r a n i t i c  bedrock whose su r face  i s  t y p i c a l l y  decomposed t o  
v a r i a b l e  depths  ( g r u s ) .  S o i l s  a r e  shal low, coa r se ,  e a s i l y  
eroded,  and have a  low water ho ld ing  capac i ty .  A l l  t h o s e  
f a c t o r s  combine t o  form a  very f r a g i l e  ecosystem. 

4 ,  Streamcut Volcanic Flowlands encompass t h e  northwest  p o r t i o n  
of  the  Basin and c o n s i s t s  of  g e n t l y  s lop ing  mountains and 
v a l l e y s .  S o i l s  a r e  deep,  f ine - t ex tu red ,  and have t h e  
h ighes t  n a t u r a l  f e r t i l i t y  and lowest  e r o s i o n  p o t e n t i a l  
wi th in  t h e  Basin. The under ly ing vo lcan ic  rock i s  f r a c t u r e d  
and permeable. 

5. Deposi t ional  Lands a r e  found a long t h e  v a l l e y  bottoms and 
a d j a c e n t  t o  t h e  Lake. These s o i l s  a r e  deep,  poor ly  dra ined,  
and have low e r o s i o n  p o t e n t i a l .  Vegetat ion i s  l u s h  and 
i n c l u d e s  much o f  t h e  n a t i v e ,  r i p a r i a n  wetland a r e a s .  

6. Oversteepened Slopes inc lude  landforms from Echo Summit 
n o r t h  t o  Emerald Bay. This  a r e a  i s  c h a r a c t e r i z e d  by very  
s t e e p  t o  v e r t i c a l  c l i f f s  dominated by rock ou tc rops ,  rubble ,  
spa r se  v e g e t a t i o n ,  and shal low t o  no s o i l  cover.  Debris  and 
snow avalanches  a r e  common w i t h i n  t h i s  group. 

Geomorphic U n i t s  

The geomorphic u n i t s  were d e l i n e a t e d  us ing  t h e  fo l lowing 
c r i t e r i a :  

1. Minimum s i z e  o f  one square  m i l e .  
2 .  Broad s i m i l a r i t y  i n  t y p e  of landform development ( r e l i e f  and 

d ra inage  p a t t e r n s ,  s l o p e ,  t e x t u r e  o f  d i s s e c t i o n ,  e t c . )  
3.  D i s t i n c t i v e  i n t e r n a l  s t r u c t u r e  o f  t h e  landform and su r face  

m a t e r i a l .  
4. D i s t i n c t i v e  p a t t e r n  of  land and wa te r  a r e a s .  

Each o f  t h e s e  geomorphic groups and u n i t s  has  a  unique c a p a b i l i t y  
t o  wi ths tand  u s e  and development. B a i l e y  (1974) ranked t h e  
geomorphic u n i t s  w i t h i n  e a c h  group i n t o  t h r e e  c a t e g o r i e s  
according t o  t h e i r  haza rd  p o t e n t i a l  by examining t h e  fol lowing 
c h a r a c t e r i s t i c s  o f  each u n i t :  (1) d e p t h  t o  wa te r  t a b l e ,  (2)  s o i l  
t e x t u r e ,  ( 3 )  s o i l - p l a n t  r e l a t i o n s h i p s ,  ( 4 )  dep th  t o  bedrock, and 
( 5 )  p o t e n t i a l  f o r  f l o o d s  and l a n d s l i d e s ,  



Category I, High Hazard Lands, encompasses approximately 61 percent 
of the Tahoe Basin land area. In this category, the characteristics 
of the geomorphic units are fairly consistent and have the same 
~otential hazard over most of their area. Planning development within 
this group is difficult because of the problem of avoiding hazardous 
situations. This group represents the areas most sensitive to 
development pressures and consists of: 

Glaciated granitic uplands. 
Glaciated volcanic flowlands undifferentiated. 
Rocky ridge lands 
Strongly dissected lands 
Steep, strongly dissected lands 
Moderately dissected weakly glaciated lands 
Subalpine rim lands 
Alluvial lands 
Canyon lands 
Escarpment lands 

Category 11, Moderate Hazard Lands, encompasses approximately 25 
percent of the land area of the Tahoe Basin. Category I1 geomorphic 
units have high hazard characteristics, but differ from Category I in 
that these characteristics are not uniform throughout the area. 
Hazardous areas comprise a smaller percentage of the landform. By 
careful planning to avoid the hazard areas, this category can accommo- 
date a much wider range of activities and development than can the 
Category I, High Hazard Land areas. This category consists of: 

3a. Granitic foothills 
4b. Headlands 
5a. Moraine land undifferentiated 

Category 111, Low Hazard Lands, encompasses approximately 14 percent 
of the Tahoe Basin's land area and includes the least fragile of the 
geomorphic units. Hazard areas are few and easily avoided. Category 
I11 geomorphic units can sustain the widest range of activities, but 
planning still needs to be done to avoid hazard areas and minimize 
disturbance of the land. This category consists of: 

4a. Toe slope lands. 
5b. Outwash, till, and lake deposits. 



4. So i l s  

So i l s  within the Tahoe Region a re  highly var iab le  and e x h i b i t  a  wide 
range of cha rac t e r i s t i c s ,  These cha rac t e r i s t i c s  a r e  t he  r e s u l t  of the 
f i v e  basic formative processes of s o i l :  parent mater ia l ,  c l imate ,  
biosphere, r e l i e f ,  and time. 

Parent material  i n  the  Region consis ts  of g r a n i t i c ,  metamorphic, o r  
volcanic rock, g l a c i a l  outwashes, and mixed alluvium (Rogers, 1974; 
Bailey,  1971; Bailey,  1974). This gives the  s o i l  i t s  b a s i c  chemical 
and mineralogical composition. 

Climate a f f ec t s  s o i l  formation pr inc ipa l ly  by temperature and 
moisture. Weathering processes t h a t  break rock down i n t o  s o i l  a r e  
both physical and chemical. The chemical reac t ions  a r e  temperature- 
dependent and of ten  requi re  an aqueous media. In the  Tahoe Region, 
t he  cool winters and the  long, dry summers slow down the  chemical 
weathering process,  r e s u l t i n g  i n  coarse, i n f e r t i l e  s o i l s .  The 
physical  weathering processes include expansion and cooling of rocks 
and i ce  formation i n  t he  cracks. These weaken the bonds and speed the 
weathering process. 

The biosphere helps  t o  form s o i l s  physical ly  and b io log ica l ly  . 
Plants  physically break up the  parent  rock and help mix the  s o i l  
l aye r s ,  and cont r ibu te  t o  the  organic component of the  s o i l  due t o  
decomposition upon death,  

Relief a f f ec t s  s o i l  formation pr imari ly  due t o  t h e  e f f e c t s  of water, 
temperature, and erosion.  Steep slopes genera l ly  erode e a s i e r ,  have 
rap id  runoff,  and shallower s o i l s .  The gent ly  s loping a reas  favor 
deeper s o i l s ,  lower e ros ion  p o t e n t i a l ,  and slower runoff.  

These four f ac to r s  a r e  a l l  time dependent and become more pronounced 
with age. Geologically,  t he  Tahoe Basin i s  young and has r e l a t i v e l y  
shallow, somewhat s t e r i l e  s o i l s  t h a t  lack d i s t i n c t  horizons. In  many 
areas ,  erosion has progressed a t  about t h e  same r a t e  a s  s o i l  formation, 
maintaining a  d e l i c a t e  equil ibrium t h a t  i s  e a s i l y  disrupted i f  care i s  
not  taken i n  use o f  t hese  lands. 

The S o i l  Conservation Service (SCS) has mapped and described 47 s o i l  
s e r i e s  and 73 s o i l  phases i n  the  Tahoe Basin (Rogers, 1974). They a re  
grouped in to  t h ree  major s o i l  groups and 10 s o i l  assoc ia t ions  repre- 
sen t ing  s o i l s  with common c h a r a c t e r i s t i c s  and f ea tu re s  a s  described i n  
Table 2. 

The SCS has e s t ab l i shed  two bas i c  c r i t e r i a  t o  r a t e  a  s o i l ' s  a b i l i t y  t o  
withstand impacts. The f i r s t  i s  the  r e l a t i v e  e ros ion  hazard r a t i ng ,  
which i s  the combined e f f e c t  of length and shape of s lope,  cl imate,  
and e r o d i b i l i t y  on t h e  s o i l ,  E r o d i b i l i t y  i s  a  measurement of the  ease 
wi th  which a  s o i l  p a r t i c l e  i s  detached and t ranspor ted  and of the  
i n f i l t r a t i o n  and permeabi l i ty  of t he  s o i l .  Ratings a r e  es tabl ished 
assuming a l l  vege ta t ive  cover i s  removed and the  s o i l  i s  bare. 



TABLE 2 

Soil Groups and Associations 

I. Nearly level to gently sloping soils along streams, on fans 
and in meadows. 

I. Loamy Alluvial Land-Elmira, Wet Variant-Celio 
Association. 

These soils occur mainly between 6,200 to 6,500 feet. Soils 
are somewhat poorly drained and poorly drained with slopes 
generally less than 5%. These soils are subject to 
occasional flooding and ponding. Vegetation consists of 
lodgepole pine, meadow grasses, perennial grasses, forbs, 
and brush. This group encompasses approximately five 
percent of the land area in the Tahoe Basin. 

11. Nearly level to steep soils on moraines, glacial outwash 
terraces. and fans. 

2. Elmira-Gefo Association 
3. Inville-Jabu Association 
4. Meeks-Tallac Association 

These soils are moderately well drained to somewhat 
excessively drained. They are formed in alluvium from 
granitic and metamorphic rock, and lie on slopes between 0 
and 60 percent. They are found between 6,200 and 8,600 
feet. Vegetation consists of sagebrush, bitterbrush, 
conifers, and perennial grasses. This group encompasses 
approximately 24 percent of the Lake Tahoe Basin's land 
area, 

1x1. Gently sloping to very steep soils of the mountains. 

5. Cagwin-Toem Association 
6. Tahome-Jorge Association 
7. Umpa-Fugawee Association 
8. Waca-Meiss Association 
9. Shakespeare-Rock Land Association 
10. Rock Land-Stony Colluvial Land Association 

These soils are somewhat excessively to moderately well 
drained and formed from weathered granitic, andesitic, and 
metamorphic rock. Rock outcrops are numerous and slopes 
vary from 2 to 70 percent. Vegetation of this group 
consists of conifers, shrubs, scattered big sagebrush, 
grasses, and barren areas. This group encompasses approxi- 
mately 71 percent of the land area in the Tahoe Basin. 



The SCS r e l a t i v e  eros ion hazard r a t i n g s  f a l l  i n t o  t h r e e  groups:  

High Erosion Hazard - S o i l s  a r e  e a s i l y  eroded t o  t h e  p o i n t  where 
the  p r o d u c t i v i t y  of t h e  s o i l  i s  sever ly  l i m i t e d  and t h e r e  is  a 
high r i s k  o f  sediment production.  

Moderate Erosion Hazard - S o i l s  a r e  r e s i s t a n t  t o  e r o s i o n  and can 
t o l e r a t e  l i m i t e d  exposure dur ing  development o r  use .  

Low Erosion Hazard - S o i l s  show no s i g n i f i c a n t  su r face  e r o s i o n  
when exposed during development o r  use .  

The second SCS c r i t e r i a  i s  a s o i i ' s  p o t e n t i a l  f o r  genera t ing  s u r f a c e  
runoff  a s  i n d i c a t e d  by four hydrologic  group r a t i n g s .  S o i l s  a r e  
grouped based upon t h e  p r o p e r t i e s  t h a t  in f luence  i n f i l t r a t i o n  r a t e s  
i n t o  a ba re  s o i l  a f t e r  prolonged we t t ing ,  These p r o p e r t i e s  a r e :  
depth t o  seasona l  high water t a b l e ,  i n t a k e  r a t e ,  pe rmeab i l i ty  a f t e r  
prolonged w e t t i n g ,  and depth t o  a  ve ry  slowly permeable l a y e r .  These 
four  hydrologic  groups a r e  a s  fo l lows:  

Group A - S o i l s  have high i n f i l t r a t i o n  r a t e s  ( g r e a t e r  t h a n  0.30 
inches  p e r  hour) when thoroughly wet ted  and a r e  deep, coa r se  
t e x t u r e d ,  and have low runoff  p o t e n t i a l .  

Group B - S o i l s  have moderate i n f i l t r a t i o n  r a t e s  (0.15 t o  0.30 
inches  p e r  hour) when thoroughly wet ted  and a r e  moderately deep 
t o  deep and have moderately low runof f  p o t e n t i a l .  

Group C - S o i l s  have slow i n f i l t r a t i o n  r a t e s  (0.05 t o  0.15 inches  
p e r  hour)  when thoroughly we t t ed  and have moderately h igh  runoff  
p o t e n t i a l .  

Group D - S o i l s  have very slow i n f i l t r a t i o n  r a t e s  (less than 0.05 
inches  p e r  hour)  when thoroughly we t t ed  and r e p r e s e n t  a  h i g h  
p o t e n t i a l  f o r  runoff .  

Land C a p a b i l i t y  Rating System. B a i l e y  (1974) eva lua ted  s o i l  
c h a r a c t e r i s t i c s  and geomorphological h a z a r d s  t o  develop a l and  capa- 
b i l i t y  r a t i n g  system f o r  t h e  Tahoe Basin .  Ba i l ey  developed h i s  system 
t o  r a t e  t h e  " l e v e l  o f  use  an a r e a  can t o l e r a t e  wi thout  s u s t a i n i n g  
damage through e r o s i o n  and o t h e r  causes ."  

To r a t e  an a r e a ,  Ba i l ey  used h i s  own geomorphic hazard r a t i n g  (Ba i l ey ,  
1974) ,  t h e  r e l a t i v e  e r o s i o n  hazard  r a t i n g  (e ros ion  p o t e n t i a l ) ,  and 
hydrologic  group r a t i n g  ( runoff  p o t e n t i a l )  developed f o r  t h e  s o i l s  o f  
t h e  Tahoe Basin (Rogers, 1974). B a i l e y  combined t h e s e  i n t o  a s i n g l e  
l a n d  c a p a b i l i t y  r a t i n g  system f o r  t h e  Tahoe Basin. Table  3 l is ts  
B a i l e y ' s  l and  c a p a b i l i t i e s  wi th  t h e i r  corresponding s o i l  and geomor- 
p h i c  c h a r a c t e r i s t i c s .  



TABLE 3 

Land Capability Classifications 
With Soil and Geomorphic Characteristics 

Relative 
Capability Tolerance Slope Erosion Runoff Disturbance 
Leve 1 s For Use percent1 Potential Potential Hazards 

Most 0-5 Slight Low to mod- 
erately low 

0-16 Slight Low to mod- 
erately low 

0-16 Slight Moderately 
high to high 

9-30 Moderate Low to mod- 
erately low 

9-30 Moderate Moderately 
high to high 

30-50 High Low to mod- 
erately low 

Least 30+ High Moderately 
high to high 

Poor natural drainage 

Low hazard 
lands 

Moderate 
hazard 
lands 

High 
hazard 
lands 

1 c 
3 

Fragile flora & fauna 

1 
Most slopes occur within this range. There may be, however, 
small areas that fall outside the range given. 

2 
Low to moderately low - hydrologic-soil groups A and B; 
moderately high to high - hydrologic-soil groups C and D. 
Areas dominated by rocky and stony land. 



The high hazard l ands  ( c l a s s  1 and 2)  have s t e e p  s l o p e s ,  poor d ra in -  
age, o r  f r a g i l e  f l o r a  and fauna. Bai ley  f e l t  t h e i r  b e s t  use was f o r :  
(1) scen ic  va lues ;  (2)  w i l d l i f e  p r o t e c t i o n ;  (3) watershed p r o t e c t i o n ;  
and ( 4 )  d i spe r sed  rec rea t ion ;  and they should remain i n  t h e i r  n a t u r a l  
s t a t e .  

The moderate hazard lands ( c l a s s  3  and 4) have moderately s t e e p  
s lopes .  Bailey f e l t  t h a t  t h e i r  b e s t  use  was fo r :  (1) r e c r e a t i o n ,  
va r i ed  and concentra ted;  and (2)  some d i spe r sed  low-density housing. 

The low hazard l a n d s  ( c l a s s  5 through 7) have g e n t l e  t o  f l a t  s l o p e s  
wi th  deep s o i l s .  Bai ley  f e l t  t h a t  t h e i r  b e s t  use was f o r :  (1) in ten-  
s i v e  r e c r e a t i o n ;  (2)  increased housing development; and (3) l i m i t e d  
commercial development. 

Once a  hazard r a t i n g  o r  land c a p a b i l i t y  was ass igned,  Ba i l ey  then 
a t t ached  a  numerical  value t o  each o f  t h e  seven hazard r a t i n g s  t o  
c h a r a c t e r i z e  an a r e a ' s  s e n s i t i v i t y  t o  development. This  numerical  
va lue  i s  t h e  percentage  of  t h e  a r e a  t h a t  can be converted t o  
impervious coverage and s t i l l  mainta in  i t s  environmental balance.  

Bai ley  a r r i v e d  a t  t h e s e  coverage f i g u r e s  by a n a l y s i s  of  t h e  hazard 
f a c t o r s ;  reviews o f  e ros ion ,  sedimenta t ion ,  and f lood ing  s t u d i e s ;  
f i e l d  obse rva t ions  o f  land response t o  p a s t  development; conversa t ions  
wi th  people working on s i m i l a r  s t u d i e s  i n  t h e  United S t a t e s ;  and 
reviews of  t h e  r e s u l t s  o f  s t u d i e s  o f  impervious s u r f a c e s  elsewhere.  

H i s  recommended l and  coverage va lues  a r e :  

Allowable Percentage 
Land C a p a b i l i t y  O f  Impervious Coverage 

H e  t h e n  ass igned  a  l and  c a p a b i l i t y  and a l lowable  coverage t o  each o f  
t h e  mapped s o i l s  i n  t h e  Tahoe Region (Table  4 )  based upon t h e  s o i l ' s  
geomorphic l o c a t i o n  and i t s  c h a r a c t e r i s t i c s .  



Land Capability Classification of the Tahoe Region Soil Type 

S o i l  )?me 

Cayin-?.ock o u t c r o p  complex, 5 t o  15  
p e r c e n t  s lope .  

Cap in -2ock  ou tc rop  complex, 15 t o  30 
p e r c e n t  s lope .  

Caqvin-2ock ou tc rop  complex, 30 t o  50 
p e r c e n t  s lope .  

C e l i o  g r a v e l l y  loamy sand. 

Elmira g r a v e l l y  loamy c o a r s e  sand,  
0  t o  9 p e r c e n t  s lope.  

Elmira g r a v e l l y  loamy c o a r s e  sand,  
9 t o  30 2 e r c e n t  s lopes .  

E l n i r a  s t o n y  loamy c o a r s e  sand,  9 t o  30 
p e r c e n t  s l o p e s .  

Elmira-Gefo loamy c o a r s e  sand,  0 t o  5 
. p e r c e n t  s l o p e s .  

Elmira  loamy c o a r s e  sand,  wet v a r i a n t .  

F i l l  land.  

Fuqawee v e r y  s tony  sandy loam, 2 t o  15 
p e r c e n t  s l o p e s .  

Fuqawee ve ry  s tony  sandy loam, 15 t o  30 
p e r c e n t  s l o p e s .  

Gefo g r a v e l l y  loamy c o a r s e  sand,  2 t o  9 
p e r c e n t  s l o p e s .  

Gefo g r a v e l l y  loamy c o a r s e  sand,  9 t o  20 
p e r c e n t  s l o p e s .  

Grave l ly  a l l u v i a l  land. 

Graylock ex t remely  s tony  loamy c o a r s e  
sand,  30 t o  50 pe rcen t  s l o p e s .  

I n v i l l e  g r a v e l l y  coarse  sandy loam, 
0 t o  5 p e r c e n t  s lopes .  

I n v i l l e  s t o n y  coarse  sandy loam, 2 to 
9 p e r c e n t  s l o p e s .  



S o i l  Name 

I n v i l l e  s t o n y  coarse  sandy loan ,  9 t o  
15 p e r c e n t  s l o p e s .  

I n v i l l e  s t o n y  coarse  sandy loan ,  15  t o  
30 p e r c e n t  s l o p e s .  

Jabu c a a r s e  sandy loam, 0  t o  9 p e r c e n t  

Jabu c o a r s e  sandy loam, 9 t o  2 0  p e r c e n t  

Jabu c o a r s e  sandy loam, seeped ,  2 t o  1 5  
p e r c e n t  s l o p e s .  

Jabu c o a r s e  sandy loam, sha l low v a r i a n t ,  
0 t o  5  p e r c e n t  s l o p e s .  

Jabu c o a r s e  sandy loam, sha l low v a r i a n t ,  
5 t o  15  p e r c e n t  s lopes .  

Jabu s t o n y  sandy loam, moderate ly  f i n e  
s u b s o i l  v a r i a n t ,  2 t o  9 p e r c e n t  s l o p e s .  

Jabu sandy loam, moderate ly  f i n e  s u b s o i l  
v a r i a n t ,  0  t o  9 p e r c e n t  s l o p e s .  

Jorge-Tahoma cobbly  sandy l o a n s ,  2 t o  
15  p e r c e n t  s l o p e s .  

Jorge-Tahoma v e r y  s tony sandy loams, 2 t o  
15 p e r c e n t  s l o p e s .  

Jorge-Tahcaa v e r y  s tony  sandy loams, 1 5  
t o  30 p e r c e n t  s l o p e s .  

Jorge-Tahoma v e r y  s tony sandy loams, 
30 t o  50 p e r c e n t  s lopes .  

Loamy a l l u v i a l  land.  

!"leks g r a v e l l y  loamy c o a r s e  sand ,  0  t o  
5  p e r c e n t  s l o p e s .  

Meeks g r a v e l l y  loamy c o a r s e  sand ,  
5  t o  15 p e r c e n t  s lopes .  



Capabi l i ty  
So i l  Name 

Meeks stony loamy coarse sand, 0 t o  5 
percent slopes.  

Meeks very stony loamy coarse sand, 
5 t o  15 percent s lopes.  

Meeks very stony loamy coarse sand, 
15 t o  30 percent s lopes.  

Meeks very stony loamy coarse sand, 
30 t o  60 percent s lopes.  

Meeks extremely stony loamy coarse 
sand, 15 t o  30 percent  s lopes .  

Meeks extremely stony loamy coarse  
sand, 30 t o  60 percent  s lopes.  

Meiss coS5ly loam, 9 t o  30 percent  

Meiss cobbly loam, 30 to 50 percent  

P i t s  and dumps. 

Rock land. 

Rock outcrop-Cagwin complex, 30 t o  
50 percent  s lopes.  

Rock outcrop-Cagwin complex, 50 t o  
70 percent  s lopes.  

Rock outcrop-Toem complex, 30 t o  50 
percent  s lopes.  

Rock outcrop-Toem complex, 50 t o  70 
percent  s lopes.  

Rock outcrop a d  Rubble land,  

Shakespeare g rave l ly  loam, 9 t o  30 
percent  s lopes.  

Shakespeare stony Loam, 30 t o  50 
percent  s lopes.  

Stony c o l l u v i a l  land. 

Tahoma stony sandy loam, 2 t o  1 5  



TABLE 4 (continued) 

Capabi l i ty  
Leve l Coverage I S o i l  N a m e  

TbD Tahoma very stony s&?dy loam, 2 t o  
15 percent  s lopes,  

Tc3 Tal lac  grave l ly  coarse  sandy loan, 
seeped, 0 t o  5 percec t  s lopes .  

TcC Ta l l ac  grave l ly  coarse  sandy loam, 
seeped, 5 t o  9 percent  s lopes .  

TdD Ta l l ac  stony coarse sandy loam, 5 t o  
15 percent  slopes.  

TeE Ta l l ac  very stony coarse  sandy loam, 
15 t o  30 percent  s lopes .  

TeG Tal lac  very stony coarse  sandy loam, 
30 t o  60 percent  s lopes .  

T'K Ta l lac  very stony coarse  sandy loam, 
seeped, 2 t o  9 percent  s lopes .  

TITLE Ta l lac  g rave l ly  coarse  sandy loam, 1 A  
shallow v a r i a n t ,  9 t o  30 percent  s lopes.  

TmF Tal lac  g rave l ly  coarse  sandy loam, 1 A 
shallow v a r i a n t ,  30 t o  50 percent  s lopes .  

TrE Toem-Rock outcrop complex, 9 t o  30 
percent  s lopes.  

TrF Toem-Rock outcrop complex, 30 t o  50 
percent  s lopes.  

UmD Umpa very stony sandy loam, 5 t o  15 
percent  s lopes.  

UmE Umpa very stony sandy loam, 15 t o  30 
percent  s lopes.  

UnF Umpa very  stony sandy loam, 30 t o  50 
percent  s lopes.  

WaE Waca cobbly coarse  sandy loam, 9 t o  30 3 
percent  s lopes.  

Wa F Waca cobbly coarse sandy loam, 30 t o  
50 pe rcen t  s lopes.  

Wc E waca-Rock outcrop complex, 9 t o  30 
percent  s lopes .  

Waca-Rock outcrop complex, 30 t o  50 
percent  s lopes .  



5 .  Vegetation 

vege ta t ion  of t h e  Tahoe Basin i s  dominated by a  mixed c o n i f e r  a s soc ia -  
t i o n  which occupies approximately 85 percent  of t h e  Basin ' s  l and  a rea .  
This a ssoc ia t ion  i s  composed of t h r e e  p r i n c i p a l  p l a n t  communities. The 
yellow p i n e  f o r e s t  community grows i n  t h e  Basin between Lake l e v e l  and 
6,400 f e e t .  The red  f i r  community extends from 6,400 f e e t  t o  approxi-  
mately 9,000 f e e t ,  and t h e  subalpine  community grows above t h i s  e leva-  
t i o n .  The o the r  15 percent  of t h e  land a r e a  i s  composed of  f i v e  o t h e r  
p l a n t  a s s o c i a t i o n s ,  a s  follows: 

The cushion p l a n t  a s soc ia t ion  i s  an assemblage of low growing shrub- 
type  p l a n t s  t h a t  grow on t h e  h i g h e s t  mountain peaks. This a s s o c i a t i o n  
i s  noted f o r  i t s  a b i l i t y  t o  su rv ive  t h e  ha r sh  cond i t ions  of  t h i s  
environment. 

The shrub a s s o c i a t i o n  i s  a  s e r a 1  p l a n t  s t a g e  t h a t  has  invaded an a r e a  
opened up by p a s t  logging,  f i r e  o r  o t h e r  a c t i v i t y  t h a t  r e s u l t s  i n  l a r g e  
a r e a s  of f o r e s t  being removed. T h i s  a s s o c i a t i o n ,  i f  l e f t  und i s tu rbed ,  
w i l l  even tua l ly  be replaced by a  mixed c o n i f e r  a s s o c i a t i o n .  

The sagebrush a s s o c i a t i o n  i s  d i s t i n c t  from t h e  shrub a s s o c i a t i o n  i n  
t h a t  it i s  o f ten  t h e  climax a s s o c i a t i o n  t h a t  w i l l  grow i n  i t s  environ- 
ment. It i s  u s u a l l y  found on t h e  d r i e r  sou th  and e a s t  f ac ing  s l o p e s  i n  

' t h e  Carson Range. 

The meadow a s s o c i a t i o n  i s  dominated by g r a s s e s  and f o r b s  t h a t  need t h e  
openness and higher  water  a v a i l a b i l i t y  t h a t  a  meadow provides .  Th i s  
a s s o c i a t i o n  is  found a t  a l l  e l e v a t i o n s .  

The r i p a r i a n  deciduous a s s o c i a t i o n  i s  l o c a t e d  i n  t h e  wet-moist s o i l s  
along streams,  c reeks ,  and l akes .  Th i s  a s s o c i a t i o n  i s  dominated by 
wil lows,  a l d e r s ,  and aspen and i s  o f t e n  found i n  c l o s e  proximity  and 
sometimes in termingled with t h e  meadow a s s o c i a t i o n .  

In  a d d i t i o n  t o  t h e s e  s i x  p l a n t  a s s o c i a t i o n s ,  t h e r e  i s  a l s o  an a q u a t i c  
a s s o c i a t i o n  composed of  marsh v e g e t a t i o n  and open water  v e g e t a t i o n .  
The marsh vege ta t ion  is  fonnd i n  t h e  shallow water  a r e a s  o f  l a k e s  and 
s t reams ,  while t h e  ooen water  v e g e t a t i o n  r e f e r s  t o  t h e  p l a n t  
communities wi th in  Lake Tahoe. T h i s  i s  composed o f  t h e  f r e e  f l o a t i n g  
a lgae  (phvtoplankton) ,  t h e  a t t a c h e d  a l g a e  (pe r iphy ton) ,  and beds  of 
l a r g e  p l a n t s  found a t  dep ths  up t o  500 f e e t  i n  t h e  Lake (Fran tz  and 
Cordone, 1967) . 
Attachment 1 l i s t s  t h e  environmental  t h r e s h o l d s  e s t a b l i s h e d  by TRPA 
f o r  f i v e  s p e c i e s  of  p l a n t s  w i t h i n  t h e  Basin  t h a t  have been c l a s s i f i e d  
a s  r a r e  o r  endangered by t h e  C a l i f o r n i a  Nat ive  P l a n t  Soc ie ty ,  t h e  
Smithsonian I n s t i t u t e ,  o r  under t h e  Endangered Species  A c t  o f  1973. 
These s p e c i e s  a r e :  

S i e r r a  sedge (Carex p a u c i f r u c t u s ) ,  once found i n  t h e  high meadow a r e a s  
of t h e  Desola t ion Wilderness,  i s  endemic t o  on ly  t h r e e  c o u n t i e s  o f  t h e  
S i e r r a  Nevada: E l  Dorado, S i e r r a ,  and Tuolumne. 



Long-petaled Lewisia (Lewisia pygmaea long ipe ta la )  i s  found a t  h igh 
e l e v a t i o n s  i n  moist c racks  of exposed g r a n i t e  o r  i n  mois t ,  g r a v e l l y  
vo lcan ic  s o i l s .  

~ w o  s p e c i e s  of  Draba, family Cruc i fe rae ,  a r e  found i n  h igh  mountain 
meadows. Draba as terophora  v. macrocarpa has been found on ly  i n  t h e  
Desola t ion  Wilderness and is  r e s t r i c t e d  t o  t h e  a r e a s  of  l a k e  margins. - 
Draba as terophora  v. as terophora  is found on Free1 Peak, Jobs  S i s t e r ,  
and Mount Rose. I ts  niche is  sandy a r e a s  between rocks o r  i n  
c r e v i c e s .  

Tahoe yel low c r e s s  (Rorippa subumbellata)  i s  l i s t e d  a s  endangered by 
t h e  S t a t e  o f  Ca l i fo rn ia .  This s p e c i e s  only grows i n  t h e  mois t  back- 
shore  a r e a s  and dry sandy s o i l s  on backshore b l u f f s  around t h e  edge of 
Lake Tahoe. 

6. Land U s e  

The development and u rban iza t ion  o f  t h e  Tahoe Region i s  g e n e r a l l y  
recognized a s  occurr ing  dur ing and fol lowing t h e  Squaw Val ley  Olympics 
i n  1960. Since t h i s  t i m e ,  t h e  popu la t ion  o f  t h e  Region h a s  inc reased  
over  f i v e  t imes ,  with about  80 p e r c e n t  o f  t h e  popula t ion  l i v i n g  i n  
C a l i f o r n i a  and 20 pe rcen t  i n  Nevada (TRPA, 1982b). 

The l a n d  use  p a t t e r n  o f  t h e  Tahoe Region i s  a l ready  e s t a b l i s h e d ,  wi th  
l i t t l e  l i k e l i h o o d  of major modi f i ca t ions  occur r ing  i n  t h e  f u t u r e .  
There a r e  c u r r e n t l y  20-25 developed towns and communities i n  t h e  Tahoe 
Region. The major popula t ion  c e n t e r s  a r e  I n c l i n e  V i l l a g e ,  Kings 
Beach, Tahoe Ci ty ,  Tahoma, and t h e  South Lake T a h o e / ~ e y e r s  a rea .  
Development i s  predominantly i n  t h e  a r e a  a d j a c e n t  t o  Lake Tahoe and i n  
t h e  wide,  g e n t l y  s lop ing  v a l l e y s  i n  t h e  sou th  (Figure  3 ) .  The e x i s t -  
i n g  l e v e l  o f  development i n  t h e  r e s i d e n t i a l ,  commercial, t o u r i s t ,  
p u b l i c  s e r v i c e ,  and r e c r e a t i o n  s e c t o r s  i s  shown below: 

Single-Family Homes 24,500 u n i t s  

Multi-Family Uni t s  14,100 u n i t s  

Commercial F l o o r  Area 

R e t a i l  
Se rv ice  
Of £ i c e  
Gaming 

800,000 s q .  f t .  
800,000 sq.  f t .  
400,000 sq. f t .  
500,000 sq.  f t .  

T o u r i s t  Accommodations 12,000 u n i t s  

Campground 2,000 u n i t s  



FIGURE 3 Land Use Map, Tahoe Region 



Casino gaming a reas  a r e  located  a t  t h e  n o r t h  s t a t e l i n e  a r e a  and a t  
south s t a t e l i n e .  In  add i t ion ,  I n c l i n e  V i l l a g e  has a  cas ino  w i t h i n  i t s  
commercial a rea .  These a reas  provide t o u r i s t  accommodations, 
commercial f a c i l i t i e s ,  and indoor enter ta inment  and r e c r e a t i o n a l  
f a c i l i t i e s  

The undeveloped a r e a s  of the  Tahoe Region a r e  predominantly p u b l i c l y  
owned. The United S t a t e s  Fores t  Service  manages over  70 p e r c e n t  o f  
t h e  land wi th in  t h e  Region. C a l i f o r n i a ,  Nevada, t h e  coun t i e s ,  t h e  
C i ty  of  South Lake Tahoe, and t h e  u t i l i t y  and improvement d i s t r i c t s  
manage and own t h e i r  own parks.  

Publ ic  ownership i s  increas ing.  There a r e  t h r e e  a c t i v e  land a c q u i s i -  
t i o n  programs a t  work wi th in  t h e  Tahoe Region purchasing environ- 
menta l ly  s e n s i t i v e  lands  and o t h e r  lands .  The USFS purchases l and  i n  
both Nevada and C a l i f o r n i a ,  while both  Nevada and C a l i f o r n i a  have 
a c q u i s i t i o n  programs f o r  purchasing land i n  t h e i r  r e s p e c t i v e  s t a t e s .  

Outdoor r e c r e a t i o n a l  use  of t h e  Tahoe Region is  ex tens ive  and i n c l u d e s  
water s k i i n g ,  snow s k i i n g ,  camping, h i k i n g ,  boat ing ,  s i g h t  see ing ,  
f i s h i n g  and o t h e r  a c t i v i t i e s .  

For t h e  snow s k i e r ,  t h e  Region o f f e r s  f i v e  downhil l  s k i  a r e a s  w i t h  many 
o t h e r s  j u s t  o u t s i d e  t h e  Region. I n  a d d i t i o n ,  many o p p o r t u n i t i e s  e x i s t  
f o r  t h o s e  i n t e r e s t e d  i n  cross-county s k i i n g .  

Backcountry use  i s  popular ,  p rov id ing  h i k i n g ,  camping, and s o l i t u d e .  
The Deso la t ion  Wilderness a r e a  has  approximately 21,300 a c r e s  w i t h i n  
t h e  Tahoe Region (TRPA, 1983). There a r e  a l s o  many o t h e r  a r e a s  wi th  
t r a i l s  surrounding t h e  Lake. The Tahoe R i m  T r a i l ,  a  t r a i l  e n c i r c l i n g  
t h e  Region, i s  due f o r  completion i n  t h e  1990s. 

Seasonal  use  o f  campgrounds i s  e s t i m a t e d  a t  7 1  pe rcen t  of  c a p a c i t y .  
The United S t a t e s  F o r e s t  Se rv ice  c o n s i d e r s  a  campground t o  be h e a v i l y  
used when i t ' s  a t  50 p e r c e n t  c a p a c i t y  (TRPA, 1983) . 
Day u s e  f a c i l i t i e s  accommodate a wide v a r i e t y  of f a c i l i t i e s  f o r  
p i c n i c k i n g ,  swimming, h ik ing ,  and s i g h t s e e i n g ,  and urban f a c i l i t i e s  
such a s  b a l l f i e l d s  and playgrounds. While t h e  urban a c t i v i t i e s  
a t t r a c t  mainly t h e  l o c a l  popu la t ion ,  t h e  o t h e r  day use  f a c i l i t i e s  
a t t r a c t  bo th  l o c a l  and t o u r i s t  use .  

Beach u s e  i s  one o f  t h e  major day u s e  a c t i v i t i e s  i n  t h e  Tahoe Region. 
There a r e  approximate ly  22 m i l e s  o f  beach open t o  p u b l i c  use  (TRPA, 
1983) .  These a r e a s  exper ience  e x t e n s i v e  u s e  dur ing  t h e  summer and a r e  
o f t e n  a t  o r  n e a r  c a p a c i t y .  

Boating on Lake Tahoe i s  l i m i t e d  by t h e  number o f  mooring and 
launching f a c i l i t i e s .  A s  of  1983, t h e r e  were 134 m u l t i p l e  u s e  p i e r s  
and 25 launching/marina f a c i l i t i e s .  



The dominant t r anspor ta t ion  system i n  t h e  Basin i s  t h e  highway system. 
There a r e  seven highways t h a t  t r a v e r s e  t h e  c r e s t  t o  a l low access  t o  t h e  
Tahoe Basin,  four i n  Ca l i fo rn ia  s i d e  and th ree  i n  Nevada. The 
dominant form of t r a n s p o r t a t i o n  i s  the  personal  motor v e h i c l e ,  wi th  
secondary dependence upon buses, t a x i s ,  and o the r  modes of t ranspor-  
t a t i o n ,  The Basin i s  serviced by an a i r p o r t  loca ted  i n  t h e  Meyers 
area .  For more d e t a i l ,  t he  TRPA Regional Transpor ta t ion  Pian ( 1 9 8 8 ~ )  
should be  consulted.  

B. HYDROLOGY AND WATER QUALITY 

1. Lake Tahoe 

Lake Tahoe i s  approximately 12 mi les  wide by 2 2  mi les  long. Maximum 
depth is  1,645 f e e t  with an average depth of 1,027 f e e t .  The Lake 
holds  about 126 mi l l ion  ac re - fee t  of water.  The t o p  6.1 f e e t  o r  
720,000 ac re - fee t  of water i s  r e g u l a t e d  by t h e  dam a t  Tahoe C i t y ,  
~ a l i f o r n i a ,  The average annual out f low over  the  dam i s  181,500 
a c r e - f e e t  (TRPA, 1982d) . 
Lake Tahoe i s  considered t o  be u l t r a - o l i g o t r o p h i c :  it has  ve ry  low 
concen t ra t ions  of  n u t r i e n t s ,  h igh  oxygen con ten t ,  and e x c e p t i o n a l l y  
c l e a r  wa te r s .  The c l a r i t y  o f  t h e  waters  i s  l a r g e l y  due t o  low a l g a l  
p r o d u c t i v i t y  and r e p r e s e n t s  a system t h a t  i s  n a t u r a l l y  low i n  
n u t r i e n t s .  

The Tahoe Research Group (TRG) has  conducted a v a r i e t y  o f  l imnological  
and wa te r  q u a l i t y  s t u d i e s  a t  Lake Tahoe s i n c e  1959. A s  p a r t  of  t h e s e  . 
s t u d i e s ,  TRG has measured t h e  primary p r o d u c t i v i t y  r a t e  (PPR) of a lgae  
and wa te r  c l a r i t y .  They have c o l l e c t e d  d a t a  from an index s t a t i o n  and 
a mid-lake s t a t i o n  (Figure 4 )  s i n c e  1968 and 1973, r e s p e c t i v e l y .  

Both s t a t i o n s  a r e  l o c a t e d  i n  t h e  deep wa te r  o r  p e l a g i c  zone o f  Lake 
Tahoe, where water depth exceeds 100 meters. The l i t t o r a l  o r  
near-shore zone i s  t h e  water  a r e a  around t h e  pe r imete r  o f  t h e  Lake 
t h a t  i s  l e s s  than 100 meters deep. The p e l a g i c  zone accounts  f o r  
approximately 80 p e r c e n t  of  t h e  s u r f a c e  a r e a  of Lake Tahoe, while t h e  
l i t t o r a l  zone accounts f o r  t h e  o t h e r  20 pe rcen t  (Goldman, 1974). 

Most a l g a e  i n  Lake Tahoe a r e  r e s t r i c t e d  t o  t h e  eupho t ic  zone, t h e  zone 
where enough l i g h t  p e n e t r a t e s  t h e  wa te r  t o  a l low pho tosyn thes i s  and 
growth t o  occur. The depth o f  t h i s  zone i s  v a r i a b l e ,  but  i s  g e n e r a l l y  
accepted a s  being up t o  105 mete r s  (330 f e e t )  deep. The wa te r s  i n  
excess o f  105 meters ( t h e  a p h o t i c  zone) g e n e r a l l y  do n o t  r e c e i v e  
enough l i g h t  t o  a l low p h o t o s y n t h e s i s  and growth t o  occur  a l though some 
a l g a l  popu la t ions  have been found a t  dep ths  i n  excess  of 500 f e e t  
(TRPA, 1982d). 
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primary Product iv i ty  Rates. A t  TRG's index s t a t i o n ,  primary produc- 
t i v i t y  (PPR) has increased approximately 150 percent  s i n c e  1968 
(Figure 5 ) .  In  1976, 1977, 1981, 1982, 1984, and 1986, PPR d e c l i n e d  
from t h e  previous  yea r ' s  r a t e  (Byron and Goldman, 19861, while 1975, 
1980, 1983, and 1985 r e p r e s e n t  y e a r s  when PPR experienced a sha rp  
i n c r e a s e  from t h e  previous  y e a r ' s  r a t e .  This  year-to-year v a r i a b i l i t y  
appears  t o  be l a rge ly  in f luenced  by annual  p r e c i p i t a t i o n  and t h e  
degree o f  mixing (Byron and Goldman, 1986) . 

Water C l a r i t y .  TRG measures t h e  c l a r i t y  of Lake Tahoe by us ing  a 20 
c m .  d iameter ,  s o l i d  white d i s c  c a l l e d  a Secchi  d i s c .  Th i s  d i s c  i s  
lowered i n t o  the  water u n t i l  it can no longer be seen and then  r a i s e d  
u n t i l  it i s  j u s t  v i s i b l e .  The average  o f  these  two read ings  i s  t h e  
Secchi  depth .  

C l a r i t y  o f  Lake Tahoe shows an o v e r a l l  decreas ing t r e n d  wi th  s i m i l a r  
year- to-year  v a r i a b i l i t y  a s  t h e  PPR d a t a  (Figure 6 ) .  S ince  1968, 
c l a r i t y  of Lake Tahoe h a s  dec l ined  by approximately 20 pe rcen t .  

L i t t o r a l  Zone. There have been s e v e r a l  s t u d i e s  o f  water  q u a l i t y  i n  
t h e  l i t t o r a l  waters of  Lake Tahoe, mostly between 1965 and 1980. (For 
d e t a i l s ,  s e e  TRPA, 1982d.) In  a s t u d y  o f  t u r b i d i t y  a t  1 4  l o c a t i o n s  i n  
t h e  l i t t o r a l  zone, one group o f  i n v e s t i g a t o r s  found t u r b i d i t y  va lues  
between 0 . 1  and 1.6 JTU (Jackson t u r b i d i t y  u n i t s ) .  TRPA's t u r b i d i t y  
s t andard  i s  e i t h e r  1 o r  3 J T U ,  depending upon loca t ion .  There a r e  no 
more-recent d a t a  on t u r b i d i t y ,  b u t  TRPA s t a r t e d  t u r b i d i t y  monitoring 
a t  s e l e c t e d  l o c a t i o n s  i n  t h e  l i t t o r a l  zone i n  1988. 

There i s  evidence t h a t  primary p r o d u c t i v i t y  and pe r iphy ton  ( a t t a c h e d  
a l g a e )  biomass i n  t h e  l i t t o r a l  zone a r e  r e l a t e d  t o  n u t r i e n t  i n p u t s  and 
land development (TRPA, 1982d).  Synopt ic  primary p r o d u c t i v i t y  s t u d i e s  
i n  1968 t o  1971 showed t h e  g r e a t e s t  p r o d u c t i v i t y  occurs  i n  C r y s t a l  
Bay, n e a r  I n c l i n e  and T h i r d  Creeks; i n  t h e  south shore  n e a r  Trout  
Creek and t h e  Upper Truckee Rive r ;  and n e a r  Tahoe Ci ty .  Periphyton 
biomass d a t a  c o l l e c t e d  i n  1980 and 1981 i n d i c a t e d  t h a t  t h e  g r e a t e s t  
biomass occurs  o f f  developed a r e a s .  

2. T r i b u t a r i e s  

The United S t a t e s  Geologica l  Survey (USGS) has conducted a d e t a i l e d  
survey of t h e  t r i b u t a r y  a r e a s  of t h e  Tahoe Basin. I n  1978, t h e y  
p repared  a map showing 63 i n d i v i d u a l  watersheds t h a t  c o n t r i b u t e  f low 
t o  Lake Tahoe (Jorgensen,  1978).  Table  5 summarizes some o f  t h e  
p e r t i n e n t  hydrologic  d a t a  f o r  t h e  63 watersheds and t h e  i n t e r v e n i n g  
a r e a s  ( s m a l l  a r e a s  between watersheds  t h a t  flow d i r e c t l y  i n t o  t h e  
Lake). 

T r i b u t a r y  d a t a  r e l a t i n g  p r i m a r i l y  t o  water  q u a l i t y  h a s  been c o l l e c t e d  
by t h e  USGS, TRG, USFS, UNR, NDEP, EPA, LRWQCB, J o i n t  S t u d i e s  Group, 
and p r i v a t e  r e sea rchers .  
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TABLE 5 (continued) 

2 4 Baldy C r e e k  a t  mouth 0.63 1.67 6250 6885 7350 
2 5 I n t e r v e n i n g  a r e a  1.77 
26  Unnamed c r e e k  a t  mouth n e a r  C r y s t a l  Bay 0.67 1.00 6380 8540 9000 
2 7 F i r s t  Creek  a t  mouth 1.06 2.34 6350 8480 9270  
27A F i r s t  C r e e k  n e a r  C r y s t a l  Bay 1.06 2.26 6450 8500 9270  10336688 

28 I n t e r v e n i n g  a r e a  
29 Second C r e e k  a t  mouth 
29A Second C r e e k  n e a r  C r y s t a l  Bay 
30 I n t e r v e n i n g  a r e a  
3 1 Wood C r e e k  a t  mouth n e a r  C r y s t a l  Bay 

31A Wood Creek  n e a r  C r y s t a l  Bay 
3 2 I n t e r v e n i n g  a r e a  
3 3 T h i r d  C r e e k  a t  mouth 
3 3A T h i r d  C r e e k  n e a r  C r y s t a l  Bay 
3 38 T h i r d  C r e e k  a t  I n c l i n e  V i l l a g e  

- 
34 I n c l i n e  C r e e k  a t  mouth 
34A I n c l i n e  C r e e k  n e a r  C r y s t a l  Bay 
3 5 I n t e r v e n i n g  a r e a  
36 M i l l  C r e e k  a t  mouth 
37 I n t e r v e n i n g  a r e a  

3 8 Tunne l  C r e e k  a t  mouth 1.27 2.04 6400 7855 8703 

39 I n t e r v e n i n g  a r e a  0.18 
40  Unnamed c r e e k  a t  mouth n e a r  Sand Harbor  1.03 1.96 6540 8040 8850 
4 1 I n t e r v e n i n g  a r e a  2.02 

4 2 M a r l e t t e  C r e e k  a t  mouth 4.94 3.44 6305 8015 9010  

J o r g e n s e n  e t  a l .  (1978) 



42A  Marlette Creek near Carson City 
4 28 Marlette Lake near Carson City 
4 3 Intervening area 
4 4 Secret Harbor Creek at mouth 
4 5 Intervening area 

4 6 Bliss Creek at mouth 
4 7 Intervening area 
48 Slaughterhouse Canyon Creek at mouth 
49 Intervening area 
5 0 Glenbrook Creek at mouth 

Intervening area 
North Logan House Creek at mouth 
Intervening area 
Logan House Creek at mouth 
Intervening area 

Unnamed creek at mouth near Lincoln Park 
Intervening area 
Lincoln Creek at mouth 
Intervening area 
Unnamed creek at mouth near District 
Courtttouse 

6 1 Intervening area 0.21 
62 Unnamed creek at mouth near Zephyr Cove 1 . 6 3  4 . 0 4  6 2 8 0  8 2 3 0  8 8 6 3  

63 Intervening area 0.38 
6 4  McFaul Creek at mouth 3 . 6 4  5.05 6 2 8 0  7680 8 9 0 0  

6 5 Intervening area 0 . 3 2  

Jorgensen et al. (1978) 



TABLE 5 (continued) 

%a t e r s h e d  Are?, Length, , F t .  
1 Bas in ,  Gaging 

Number Name and Reference P o i n t  m i  m i .  l awerA ~ p p e  r' f t .  S t a t i o n  

66 Burke Creek a t  mouth 
6 7 I n t e r v e n i n g  a r e a  
6 8 Edgewood Creek a t  mouth 
69 I n t e r v e n i n g  a r e a  

7 0 Bi jou  Creek a t  mouth 
7 1 I n t e r v e n i n g  a r e a  
7 2 T r o u t  Creek a t  mouth 
7 2A T r o u t  Creek  a t  South Lake Tahoe 
720 fleavenly V a l l e y  Creek a t  mouth 

7 2C T r o u t  Creek  n e a r  Tahoe V a l l e y  36.70 9.45 6265 7860 1098 1 10336780 
720 Cold Creek a t  mouth 12.70 7.95 6300 9100 10881 
72E Saxon Creek a t  mouth 8.21 6.54 6300 8580 9520 
73 Upper Truckee R i v e r  a t  mouth 56.64 21.45 62 3 5 7920 10060 
7 3A Upper Truckee River  a t  South Lake Tahoe 54.80 19.68 6240 8260 10060 10336610 

730 Upper Truckee River  n e a r  Meyers 
7 3C Angora Creek  a t  mouth 
73D Echo Creek  a t  mouth 
73E Echo Creek n e a r  Meyers 
73F Echo Lake n e a r  P h i l l i p s  

Echo Lake c o n d u i t  n e a r  P h i l l i p s  ( d i v e r s i o n )  11434500 
7 3G G r a s s  Lake Creek  a t  mouth n e a r  Meyers 6.99 5.45 6980 8780 9600 10336591 
7 4 I n t e r v e n i n g  a r e a  4.06 
75 T a y l o r  Creek  a t  mouth 18.34 11.00 6320 7960 9856 
75A T a y l o r  Creek  n e a r  Camp Richardson 16.70 9.27 6377 8110 9856 10336626 

orqensen  et a l .  (1978) 



TABLE 5 (continued) 

D r a i n a g e  C h a n n e l  Channe l  E l e v a t i o n  Maximum USGS 
W a t e r s h e d  R r e 3 ,  L e n g t h ,  , F t .  B a s i n ,  G a g i n g  

I 

Number Name a n d  R e f e r e n c e  P o i n t  m i  m i .  ~ o w e r ~  upper A f t .  S t a t i o n  

750  G l e n  A l p i n e  C r e e k  n e a r  M e y e r s  
76 T a l l a c  C r e e k  a t  m o u t h  
7 7 I n t e r v e n i n g  a r e a  
7 8  C a s c a d e  C r e e k  a t  m o u t h  
7 9 I n t e r v e n i n g  area 

E a g l e  C r e e k  a t  m o u t h  
E a g l e  C r e e k  n e a r  Camp R i c h a r d s o n  
I n t e r v e n i n g  a r e a  
R u b i c o n  C r e e k  a t  mouth  
I n t e r v e n i n g  area 

L a k e  T a h o e  t r i b u t a r y  a t  mouth  a t  P a r a d i s e  F l a t  
I n t e r v e n i n g  a r e a  
L o n e l y  G u l c h  C r e e k  a t  mouth  
I n t e r v e n i n g  a r e a  
L a k e  T a h o e  t r i b u t a r y  a t  mouth  n e a r  Meeks Bay 

L a k e  T a h o e  t r i b u t a r y  n e a r  Meeks Bay 
I n t e r v e n i n g  area 
Meeks C r e e k  a t  m o u t h  
Meeks C r e e k  a t  Meeks Bay 
I n t e r v e n i n g  a r e a  

9 2  Unnamed C r e e k  a t  m o u t h  n e a r  Meeks Bay 
9  3 I n t e r v e n i n g  a r e a  
9 4 G e n e r a l  C r e e k  a t  m o u t h  
95 I n t e r v e n i n g  a r e a  
36 McKinney C r e e k  a t  mouth  

J o r g e n s e n  e t  a l .  (1978) 



TABLE 5 (continued) 

[Watershed Area, Lencrth, F t .  
L - .  1 ----.., "Y'J L.,., 

Number Name and Reference P o i n t  n i m i .  ~ o w e r *  upperA f t .  S t a t i o n  

97 I n t e r v e n i n q  a r e a  
98 Q u a i l  Creek a t  mouth 
34 I n t e r v e n i n g  a r e a  

100 flomewood Canyon Creek a t  mouth 
101 I n t e r v e n i n g  a r e a  

102 Madden Creek a t  mouth 
lO2A Madden Creek  n e a r  Homewood 
103 I n t e r v e n i n g  a r e a  
104 Blackwood Creek a t  mouth 
104A Blackwood Creek n e a r  Tahoe C i t y  

105 I n t e r v e n i n g  a r e a  1.78 
106 Ward Creek a t  mouth 9.74 5.90 6290 7040 8878 
106A Ward Creek a t  Highway 89  n e a r  Tahoe P ines  9.70 5.65 63 15 7070 8878 10336676 
1068 Ward Creek Loop Road t r i b u t a r y  n e a r  Tahoe 0.48 1.20 6750 7440 8289 10336673 
106C Ward Creek  t r i b u t a r y  n e a r  Tahoe P i n e s  0.91 1.57 6780 7920 8637 10336672 - 
106D Ward Creek  n e a r  Tahoe P ines  2.03 1.82 6790 7760 8878 10336670 

107 I n t e r v e n i n g  a r e a  1.67 
108 Lake Tahoe ( s u r f a c e  a r e a  o n l y )  192.14 
109 Lake Tahoe a t  Tahoe C i t y  ( a t  l a k e  o u t l e t )  505.69 

I n t e r v e n i n g  a r e a  ( n o t  t r i b u t a r y  t o  Lake) 1.01 

110 Truckee River  a t  Tahoe C i t y  506.70 10337500 

Jorgensen  e t  a l .  (19781 

T f i w e r  channe l  e l e v a t i o n  i s  a t  a p o i n t  10 p e r c e n t  o f  t h e  d i s t a n c e  a long 
t h e  c h a n n e l  from s i te  t o  t h e  crest o f  t h e  d i v i d e ;  upper channel  e l e v a t i o n  
i s  a t  a p o i n t  8 5  p e r c e n t  o f  t h e  d i s t a n c e .  



The USGS r o u t i n e l y  c o l l e c t s  d a t a  on F i r s t  Creek, Second Creek, Th i rd  
Creek, I n c l i n e  Creek, Glenbrook Creek, t h e  Upper Truckee River ,  and 
Blackwood Creek. I n  addi t ion ,  it mainta ins  stream gauging s t a t i o n s  on 
most of  t h e  major t r i b u t a r i e s  t o  Lake Tahoe, 

Beginning i n  water year  1988, t h e  USGS expanded i t s  wa te r  q u a l i t y  
monitoring program, with a s s i s t a n c e  from TRPA. Table 6 l i s ts  t h e  s i t e  
l o c a t i o n s  f o r  t h e  t r i b u t a r i e s  t o  b e  monitored. I n  C a l i f o r n i a ,  t h e  
s i t e s  w i l l  be operated by the  USGS and TRG, while i n  Nevada t h e  s i t e s  
w i l l  be opera ted  s o l e l y  by t h e  USGS. 

Sampling w i l l  vary wi th  flow regime from approximately once p e r  month 
dur ing low-flow condi t ions  t o  d a i l y  o r  more o f t e n  dur ing runoff  and 
snowmelt events .  Approximately 150 samples pe r  s i t e  w i l l  be c o l l e c t e d  
each yea r .  Table 7 l is ts  the  w a t e r  q u a l i t y  parameters f o r  each sample 
c o l l e c t e d .  

The Tahoe Research Group (TRG) h a s  monitored water q u a l i t y  f o r  a  
number o f  t r i b u t a r i e s  i n  t h e  Lake Tahoe Basin beginning i n  1973 wi th  
Ward Creek. Table 8  l i s ts  t h e  t r i b u t a r i e s  TRG has monitored and t h e  
yea r s  f o r  which d a t a  is a v a i l a b l e .  

Sampling of  t h e s e  t r i b u t a r i e s  h a s  been i n t e n s i v e .  Under low-flow 
c o n d i t i o n s ,  sampling occurred e v e r y  f i v e  t o  t e n  days. During s p r i n g  
runoff and high-flow cond i t ions ,  sampling occurred  eve ry  day o r  more 
o f t en .  Samples were analyzed f o r  suspended sediment and v a r i o u s  
n u t r i e n t  s p e c i e s .  Tables 8 and 9 summarize t h a t  da ta .  

The United S t a t e s  Fores t  S e r v i c e  (USFS) has  conducted moni tor ing  - 
programs on va r ious  t r i b u t a r i e s  i n  t h e  Basin and has e x t e n s i v e  d a t a  
f o r  them (Table 1 0 ) .  This  d a t a  was ga the red  p r i m a r i l y  t o  i n d i c a t e  t h e  
impacts t h a t  va r ious  land uses  have on water  q u a l i t y .  

Brown and Skau (1975 and 1978) i n v e s t i g a t e d  t h e  chemical composit ion 
of  snow a t  s e v e r a l  s i t e s  i n  t h e  Region and developed e q u a t i o n s  f o r  
p r e d i c t i n g  n u t r i e n t  and sediment l o a d s  based on a n a l y s i s  of  40 v a r i -  
a b l e s  f o r  23  t r i b u t a r i e s .  

The Nevada Divis ion  of  Environmental P r o t e c t i o n  (NDEP) h a s  c o l l e c t e d  
e x t e n s i v e  d a t a  on c reeks  i n  t h e  I n c l i n e  V i l l a g e  area .  

The Uni ted  S t a t e s  Environmental P r o t e c t i o n  Agency (EPA) sampled Lake 
Tahoe and s e v e r a l  o f  i t s  t r i b u t a r i e s  d u r i n g  1975. Water samples were 
c o l l e c t e d  from 15  t r i b u t a r i e s  and  sampled f o r  Kje ldahl  n i t r o g e n ,  
ammonia, n i t r a t e ,  n i t r i t e ,  t o t a l  phosphorus,  and d i s s o l v e d  
orthophosphorus.  Three samples w e r e  c o l l e c t e d  a t  each s i te .  





Water Quality Parameters Sampled 

.01 f t .  
Rated streamflow (c f s )  3 s i g n i f i c a n t  f i gu re s  
A i r  temperature 
Water temperature 

1 umho 
.1 u n i t  

Oxygen, dissolved 
Ambient barometric 

pressure  
percent  sa tura t ion  

Lab Data: 

Kje ldahl ,  t o t a l  
Organic, t o t a l  - 
Ammonia, d i s .  0.002 

- 
Phosphorus: 

Ortho-P, d i s .  (SRP) 0.001 
T o t a l  P 0.001 

I ron ,  t o t a l  recoverable 
Sediment concentration: 

Suspended - 
o r  t o t a l  - 

[ I 1  pH and DO w i l l  be measured monthly a t  Nevada s i t e s .  Barometric 
p re s su re  r e w i r e d  f o r  ca l cu l a t ion  of  DO sa tu ra t ion ,  

Calculated and estimated parameters: 

la] Instantaneous ra ted discharge w i l l  be ca lcu la ted  from the  gage 
he igh t  a t  time of sampling and t h e  cur ren t  r a t i n g  curve a t  the  
gage. I n i t i a l  d ischarge values  w i l l  be noted as es t imates  and 
w i l l  be revised during t h e  annual review of discharge records a t  

Estimated t o t a l  organic  = t o t a l  Kjd - d i s .  ammonia. 
Estimated t o t a l  N = t o t a l  Kjd + d i s .  ammonia + d i s .  n i t r i t e  + n i t r a t e .  
Current  TRG l a b  methods determine "hydrolyzable + ortho" phosphorus, 
equ iva l en t  t o  STORET parameter codes 00677 (dissolved)  and 00678 







TABLE 10 U.S. Forest Service Stream Monitoring Stations: Mean Parameter Concentration Values 

Water Year 
Parameter Tributary 1980 1981 1982 1983 1984 1985 1986 1987 

Wildwood Keller 
Heavenly Valley 

Above 
Be low 

Saxon 
Snow 

Suspended Grif f 
Sediment South Zephyr 
mg/l Burke 

Marlette 
Big Meadow 
Crass Lake 
Mee ks 
Trout 
Blackwood 

Wildwood/Keller 
Heavenly Valley 

Saxon 
Snow 
Griff 

Nitrate/Nitr i te  South Zephyr 

Marlette 
Big Meadow 
Grass Lake 

Trout 



TABLE 10 (continued) 

Water Year 
Parameter Tributary 1980 1981 1982 1983 1984 1985 1986 1987 

Wildwood/Keller 
Heavenly Valley 

Above 
B e  l o w  

Saxon 
Snow 

Total  Gr i f f  
Phosphorus South Zephyr 
ug P / l  Burke 

Marlette 
Big Meadow 
Grass Lake 
Mee ks 
Trout 
Blackwood 



The Joint Studies Group collected data between 1965 and 1975. Various 
data on physical, chemical, and biological parameters were collected. 
In 1968 they began sampling the Upper Truckee River, Taylor Creek, 
~eneral Creek, and Incline Creek. In 1971, they added Trout Creek, 
  add en Creek, Ward Creek, Burton Creek, Third Creek, and Edgewood Creek 
to their sampling program. Samples were generally collected twice a 
year. 

The Lahontan Regional Water Quality Control Board (LRWQCB) staff does 
periodic sampling to determine compliance with Waste Discharge 
~equirements (WDRs). In addition, the Lahontan Board samples to 
detect potential violators of discharge standards. 

Other sampling has been done in the Basin. Brown and Skau (1978) did 
extensive sampling on 23 tributaries in the Tahoe Basin. 

A variety of water quality parameters provide insight into the water 
quality of Lake Tahoe and its tributaries. For the tributaries, 
researchers and regulatory agencies have chosen to focus on nitrogen, 
phosphorus, iron, and suspended sediment as the water quality 
parameters of primary interest in controlling the eutrophication of 
Lake Tahoe (Goldman, 1981; Leonard and Goldman, 1981; TRPA, 1981; 
Goldman et al., 1982; Loeb, 1983; Axler et al., 1983; Byron et al., -- -- -- 
1984; and Byron and Goldman, 1985, 1986) . 
Despite the numbers of agencies involved in tributary sampling, and 
the number of samples taken over the last 20 years, there is much that 
is not known about tributary quality trends and attainment of 
applicable standards. In California, there are state standards for 
total nitrogen, phosphorus, and iron in tributaries. It is not known 
whether streams in the TRG/USGS monitoring program meet the total 
nitrogen standard, since data for total nitrogen have not been 
reported. For all other streams in California, it is not known 
whether they attain the total nitrogen standard. 

California-side streams in the TRG/USGS monitoring program do not 
attain the state standards for total phosphorus. Total phosphorus 
concentrations for monitored streams generally exceed the state 
standard by a factor of about 2. Likewise, California-side streams in 
the monitoring program do not meet the total iron standard, generally 
exceeding the standard by an order of magnitude. For a11 other 
streams in California, it is not known whether they attain the total 
phosphorus and iron standards. 



In  Nevada, the re  a r e  s t a t e  s tandards  f o r  soluble  phosphorus and t o t a l  
so lub le  inorganic n i t rogen.  Based on a s h o r t  pe r iod  of r ecord  on 
streams i n  the  TRG/USGS monitoring program, streams appear  t o  be a t  o r  
nea r  at tainment of t h e  s t andards ,  although a d d i t i o n a l  monitoring i s  
necessary t o  confirm t h i s .  For a l l  o the r  streams i n  Nevada, it is  n o t  
known whether they a t t a i n  t h e  s t a t e  standards.  

TRPA s e t  a  threshold  s t andard  f o r  suspended sediment i n  t r i b u t a r y  
streams i n  1982. Although streams i n  t h e  TRG/USGS monitoring program 
genera l ly  have annual average suspended concen t ra t ions  which meet t h e  
th resho ld ,  it i s  not  known whether those streams a t t a i n  t h e  th resho ld  
o r  no t ,  s ince  t h e  t h r e s h o l d  i s  a 90th-percent i le  s t andard .  For a l l  
o t h e r  s treams,  t h e r e  i s  no d a t a  on suspended sediment concen t ra t ions  
which would al low a comparison wi th  t h e  TRPA standard.  

3 .  Groundwater 

U n t i l  r e c e n t l y ,  l i t t l e  was known about t h e  q u a l i t y  of groundwaters i n  
t h e  Tahoe Region. Recent r esea rch ,  however, has  shed a d d i t i o n a l  l i g h t  
on t h e  sub jec t .  For a summary of  t h e  f ind ings  of r e c e n t  r e sea rch  i n t o  
groundwater q u a l i t y ,  see t h e  systems model, below. There a r e  no s t a t e  
o r  TRPA s tandards  f o r  t h e  q u a l i t y  of groundwaters i n  t h e  Tahoe Region. 

4. Surface  Runoff 

Surface  runoff  i s  l o c a l i z e d  s u r f a c e  flow from r a i n f a l l  and snowmelt 
d r a i n i n g  smal l  sub-watersheds. There has  been l i t t l e  monitoring of  
t h e  q u a l i t y  of  s u r f a c e  runoff  i n  r e c e n t  yea rs .  I n  f o u r  s t u d i e s  from 
1969 t o  1982, observed 90 th  p e r c e n t i l e  concen t ra t ions  o f  n i t r a t e ,  
d i s so lved  phosphorus, and d i s so lved  i r o n  equa l l ed  o r  exceeded t h e  TRPA 
and s t a t e  g u i d e l i n e s  f o r  d i scharges  of runoff  t o  s u r f a c e  waters .  
Urban runoff  exceeded t h e  TRPA and s t a t e  g u i d e l i n e s  f o r  d i scharges  t o  
s u r f a c e  waters  i n  g r e a t e r  than 90 p e r c e n t  o f  t h e  samples taken.  The 
90th  p e r c e n t i l e  concen t ra t ions  f o r  d i s so lved  phosphorus exceeded t h e  
g u i d e l i n e s  f o r  d i scharge  t o  s u r f a c e  waters  by a f a c t o r  g r e a t e r  than 
10. 

I n  t h e  same four  s t u d i e s ,  90th  p e r c e n t i l e  concen t ra t ions  of  su r face  
runoff  g e n e r a l l y  met t h e  TRPA and s t a t e  g u i d e l i n e s  f o r  d i scharges  of  
runoff  t o  groundwater, w i t h  t h e  except ion o f  runoff from urbanized 
a r e a s ,  which exceeded t h e  d i s s o l v e d  phosphorus g u i d e l i n e  by a f a c t o r  
o f  about  2. (For d e t a i l s  on a v a i l a b l e  s u r f a c e  runoff  d a t a ,  see TRPA, 
1982d. ) 

5. Other Lakes 

Monitoring o f  t h e  wa te r  q u a l i t y  o f  t h e  o t h e r  l a k e s  i n  t h e  Tahoe Region 
i s  ve ry  l i m i t e d .  The l a r g e s t  of  t h e s e  l a k e s  a r e  Cascade, Upper and 
Lower Echo, Mar le t t e ,  and F a l l e n  Leaf.  There a r e  more than  170 ponds 
and l a k e s  w i t h i n  t h e  Tahoe Region. C l a r i t y  measurements i n  F a l l e n  



Leaf Lake i n  1975 showed lower c l a r i t y  than Lake Tahoe f o r  t h e  same 
per iod (TRPA, 1982d). I n  r e c e n t  years ,  r e s i d e n t s  of t h e  F a l l e n  Leaf 
Lake a rea  have complained of  t a s t e  and odor problems i n  d r ink ing  water  
withdrawn from F a l l e n  Leaf Lake. These problems have been a t t r i b u t e d  
t o  blooms of t h e  c o l o n i a l  a lgae ,  volvox. 

6.  Applicable Standards 

The adoption of Pub l ic  Law 96-551 (The Tahoe Regional Planning Compact) 
author ized t h e  TRPA t o  e s t a b l i s h  environmental t h r e s h o l d  c a r r y i n g  
c a p a c i t i e s  t o  p r o t e c t  t h e  resources  of t h e  Tahoe Region, These t h r e s -  
hold ca r ry ing  c a p a c i t i e s  were t o  be t h e  s t andards  necessary  t o  maintain 
t h e  s i g n i f i c a n t  scen ic ,  r e c r e a t i o n a l ,  educa t iona l ,  s c i e n t i f i c ,  n a t u r a l ,  
and p u b l i c  h e a l t h  and s a f e t y  values  i n  t h e  Lake Tahoe Region. 

Environmental th resho ld  ca r ry ing  c a p a c i t i e s  (" thresholds")  w e r e  
adopted by t h e  TRPA i n  1982 (Attachment 1). These e s t a b l i s h e d  
s tandards  i n  t h e  a r e a s  o f  water  q u a l i t y ,  s o i l  conse rva t ion ,  a i r  
q u a l i t y ,  vegeta t ion p r e s e r v a t i o n ,  w i l d l i f e ,  f i s h e r i e s ,  n o i s e ,  
r e c r e a t i o n ,  and s c e n i c  resources .  

Under t h e  p rov i s ions  of  s t a t e  and f e d e r a l  law, C a l i f o r n i a  and Nevada 
have a l s o  s e t  water  q u a l i t y  s tandards  f o r  t h e  wa te r s  o f  t h e  Tahoe 
Region. The S t a t e  wa te r  q u a l i t y  s tandards  a r e  l i s t e d  i n  Attachment 2, 

C. A SYSTEMS MODEL 

1. Overview and In t roduc t ion  

The many i n d i v i d u a l s  and agencies  who work w i t h  water  q u a l i t y  and land 
use  p lanning i n  t h e  Tahoe Region have d e s i r e d ,  f o r  many years ,  t o  have 
an i n t e g r a t e d  p r e d i c t i v e  mathematical model o f  t h e  watershed-airshed- 
Lake system. To d a t e ,  no such model e x i s t s ,  a l though  t h e  Tahoe 
Research Group o f  t h e  Univers i ty  o f  C a l i f o r n i a  a t  Davis,  wi th  
a s s i s t a n c e  from TRPA, i s  conducting resea rch  and beginning t o  develop 
such a  model a t  t h i s  t i m e .  

I n  t h e  p a s t  1 5  years ,  p l a n n e r s  have developed approximate models t o  
r e l a t e  land coverage and l a n d  c a p a b i l i t y  t o  sediment and n u t r i e n t  
y i e l d s ;  t o  r e l a t e  annual  l o a d s  of  n u t r i e n t s  and sediments t o  Lake 
Tahoe wi th  a l g a l  p r o d u c t i v i t y  and c l a r i t y ;  and t o  i n v e s t i g a t e  o t h e r  
r e l a t i o n s h i p s  of  i n t e r e s t .  While t h e s e  models provide  some i n s i g h t  
i n t o  cause-and-effect  r e l a t i o n s h i p s ,  t h e y  have n o t  achieved t h e  l e v e l  
o f  conceptual  and mathemat ica l  advancement necessa ry  t o  a c c u r a t e l y  
p r e d i c t  f u t u r e  wa te r  q u a l i t y  condi t ions .  



Development of any pred ic t ive  water qua l i ty  model must s t a r t  with a 
firm understanding of the  mechanisms a t  work i n  the  watershed, the  
airshed, and Lake Tahoe i t s e l f  which d i c t a t e  water qua l i t y  conditions 
a t  any given time. The following pages summarize t he  cur ren t  
understanding--and uncertainties--regarding these mechanisms and, 
where possible ,  describe those mechanisms i n  quant i f iab le  terms. 
While t h i s  systems model does not allow one t o  p red ic t  numerical 
descr ip tors  of future  water qua l i t y ,  it does provide a l e v e l  of 
understanding necessary t o  comprehend and evaluate these amendments t o  
the  water qua l i t y  management plan f o r  the  Tahoe Region. 

2. The Watershed of Lake Tahoe 

a .  Sediment Generation and Transport 

The t o t a l  sediment load t h a t  a stream c a r r i e s  i s  composed of two 
par t s :  the  bedload component and t h e  suspended sediment component. 
Bedload i s  t h a t  portion moved downstream along the stream's bottom. 
Although bedload may occasional ly  be bounced o r  skipped such t h a t  it 
loses  contact  with the streambed, i t s  weight i s  subs t an t i a l l y  support- 
ed by the bottom of the  stream channel, The suspended por t ion  of t h e  
sediment load i s  the sediment t h a t  is l i f t e d  of f  t h e  streambed and 
moved fo r  long dis tances  without contact ing the bed. The suspended 
sediment por t ion i s  supported by t h e  water. 

Sediment t ranspor t  i s  dependent upon a stream's energy o r  capaci ty  t o  
move mater ia l .  Energy wi th in  a stream i s  represented by t h e  po ten t i a l  
energy of t he  water before it begins i t s  flow downhill. A s  water 
loses  e leva t ion ,  p o t e n t i a l  energy is  changed t o  k i n e t i c  energy. .Some 
k i n e t i c  energy i s  d i s s ipa t ed  through heat  l o s s  and f r i c t i o n a l  loss .  
Left-over energy i s  used t o  t r anspor t  sediments. This ava i lab le  
energy i s  dependent on streamflow and the  gradient  o r  s lope of the  
water. 

Streams need a source of sediments t o  move once s u f f i c i e n t  energy i s  
presen t  t o  t r anspor t  sediments (Glancy, 1981). Since overland flow 
and i t s  subsequent surface erosion i s  uncommon i n  undisturbed S ie r r a  
watersheds, t h i s  source i s  l a rge ly  within t h e  stream channel i t s e l f .  
Sediments i n  t h e  channel bu i ld  up with  time u n t i l  a l a rge  enough flow 
occurs t o  c l e a r  the  sediment out .  Sediment production i s  r e l a t e d  t o  
t he  amount o r  length of stream channels i n  a watershed (drainage 
dens i ty)  s ince  a s  drainage dens i ty  increases ,  more sources of sedi-  
ments a r e  contacted and sediment y i e l d  increases .  

The TRPA (1977) estimated sediment loading t o  Lake Tahoe a t  64,000 
metr ic  tons pe r  year. I n  1980, t h e  Ca l i fo rn i a  S t a t e  Water Resources 
Control Board (SWRCB, 1980) es t imated the  suspended sediment load a t  
60,800 metr ic  tons  pe r  year.  Both of these  es t imates  appear t o  be 
high, given t h e  l e v e l s  of  suspended sediments measured i n  the  
t r i b u t a r i e s  (see  da ta  i n  Tributary s e c t i o n ) .  TRPAVs more recent  
e s t b a t e  of 27,000 metr ic  t ons  per  year  i s  probably much c lose r  t o  t he  
a c t u a l  loading value than the  e a r l i e r  es t imates  (TRPA, 1982d). 



Increased sediment production of a watershed has impacts on both the  
t r i b u t a r i e s  and Lake Tahoe. In the  t r i b u t a r i e s ,  sediment si l ts over 
spawning areas,  causes the water t o  be tu rb id ,  d e s t a b i l i z e s  channels, 
i s  aes the t ica l ly  displeasing,  and i s  a general  ind ica tor  of poor 
heal th  and i n s t a b i l i t y  of the watershed. In  Lake Tahoe, sediments 
a l so  degrade f i s h e r i e s ,  contr ibute  t o  loss  of c l a r i t y  (espec ia l ly  i n  
the  l i t t o r a l  zone), and a re  ae s the t i ca l ly  displeasing.  

A s  shown below, s o i l  p a r t i c l e s  a r e  c l a s s i f i e d  by t h e i r  diameter s i ze :  

P a r t i c l e  Diameter Range (mm) 

very coarse sand 
coarse sand 
medium sand 
f ine  sand 
very f ine  sand 
s i l t  
clay 

2.0 - 1.0 
1.0 - 0.5 
0.5 - 0.25 
0.25 - 0.10 
0.10 - 0.05 
0.05 - 0.002 

l e s s  than 0.002 

Dunne and Leopold (1978) concluded t h a t  the suspended sediment por t ion  
of the  t o t a l  sediment load i s  t yp i ca l ly  composed of  s o i l  p a r t i c l e s  0.5 
mm o r  smaller. The cont r ibu t ions  of the  var ious  s i z e  f r ac t ions  t o  
t u r b i d i t y  a re  not t he  same. The smaller s i l t  and c lay  f r ac t ions  
cont r ibu te  the most t o  increasing the  t u r b i d i t y  of water. This i s  due 
t o  the  r e l a t i ve ly  l a rge  surface a rea  t o  volume r a t i o  t h a t  these small 
s o i l  p a r t i c l e s  have. This  surface area r e f r a c t s  and absorbs l i g h t ,  
thereby decreasing the c l a r i t y  of the  water. 

b. Runoff Processes 

Tributary flow i s  a dynamic process and responds t o  the  a v a i l a b i l i t y ,  
quan t i t y ,  and de l ivery  mechanisms of water. An understanding of t h e  
runoff processes i s  u s e f u l  i n  recognizing those a r eas  of the  watershed 
t h a t  a r e  contr ibutors  of storm runoff o r  groundwater recharge. Areas 
t h a t  produce runoff a l s o  de l ive r  sediment and n u t r i e n t s  t o  t he  streams 
(Dunne and Leopold, 1978).  Through an understanding of these pro- 
cesses ,  management techniques can be developed t o  minimize the  
de l ivery  of nu t r i en t s  and sediments. 

Dunne and Leopold (1978) descr ibe t h e  four bas ic  ways t h a t  p rec ip i -  
t a t i o n  and snowmelt reach a stream. These are: 

Hortonian overland flow, which i s  the  flow of  water over t h e  land 
surface when de l ive ry  exceeds the  i n f i l t r a t i o n  r a t e .  

Unsaturated o r  subsurface flow, which i s  t h e  flow of water 
through the  unsaturated zone of the  s o i l .  



Groundwater flow, which i s  the flow of water i n  t h e  saturated 
zone of the s o i l ,  and 

Saturated overland flow, which i s  a  combination of d i r e c t  
p rec ip i ta t ion  onto a  sa tura ted  area and i n f i l t r a t e d  water t h a t  
has returned t o  the surface.  

The importance and contr ibut ion of each of these processes t o  stream- 
flow i s  affected by the  c l imate ,  geology, topography, s o i l  character-  
i s t i c s ,  vegetation,  and land use. These processes cont r ibu te  t o  the  
runoff cha rac t e r i s t i c s  of a  stream. When runoff i s  p l o t t e d  aga ins t  
time, a  hydrograph is  formed (Figure 7 )  . 
In a  hydrograph, flow i s  divided i n t o  two quan t i t i e s .  The f i r s t  i s  
the  storm o r  snowrnelt runoff por t ion.  This i s  the  p a r t  of the  runoff 
t h a t  quickly reaches a  stream and accounts f o r  the  r ap id  r i s e  i n  
streams and peak discharges associated with storms and snowmelt. The 
o ther  component i s  the base flow. This i s  the cont r ibu t ion  from the  
groundwater. It too r i s e s  i n  response t o  storms, but  t h e  base flow 
general ly  contr ibutes  l i t t l e  t o  peak flow discharges and recedes 
slowly. The time between the  cen te r  of mass of the  r a i n f a l l  and the  
peak of t he  discharge i s  the  "lag t o  peak" t i m e .  This  i s  a  function 
of the  e f f ic iency  of t h e  de l ivery  network t o  the  stream. 

A discussion of the four runoff processes i s  important t o  an 
understanding of how a watershed functions i n  i t s  response t o  a 
r a i n f a l l  o r  snowmelt event: 

i. Hortonian Overland Flow 

S o i l s  have a  maximum r a t e  a t  which they can absorb o r  i n f i l t r a t e  
water. This i n f i l t r a t i o n  r a t e  dec l ines  with time a s  a  storm o r  melt 
continues and the s o i l  becomes more saturated.  I f  t he  r a i n f a l l  o r  
snowmelt r a t e  exceeds t h e  i n f i l t r a t i o n  r a t e  of t he  s o i l ,  t h e  water 
becomes overland flow, which i s  o f t en  r e f e r r ed  t o  a s  Hortonian 
overland flow i n  honor o f  Robert E. Horton, who described t h i s  
process .  This flow w i l l  e i t h e r  d i r e c t l y  cont r ibu te  t o  streamflow o r  
w i l l  r e - i n f i l t r a t e  i n  a r e a s  where i n f i l t r a t i o n  r a t e s  are higher.  

A number of f ac to r s  in f luence  an a r e a ' s  i n f i l t r a t i o n  r a t e s .  Of 
primary importance i s  t h e  s o i l  type. Coarse-textured s o i l s  derived 
from g r a n i t e  have been found t o  have s i x  times t h e  i n f i l t r a t i o n  
capac i ty  of f i n e  tex tured  s o i l s  derived from andes i te  (DeByle, 1970). 
Other s o i l  c h a r a c t e r i s t i c s  t h a t  a f f e c t  i n f i l t r a t i o n  r a t e s  a r e  depth of 
s o i l ,  depth t o  an impermeable l aye r ,  depth t o  water t a b l e ,  percolat ion 
r a t e  of subsurface s o i l ,  and inheren t  s t ruc tu re  of t h e  s o i l .  Land use 

' a l s o  a f f e c t s  i n f i l t r a t i o n  r a t e s .  Vegetation removal, s o i l  compaction, 
and s o i l  removal decrease a  s o i l ' s  capac i ty  f o r  i n f i l t r a t i n g  water 
(Bai ley,  1974; Dunne and Leopold, 1978). 
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The removal of vegetation exposes the  s o i l  t o  the  f u l l  impacts of t h e  
water drops. This breaks up s o i l  aggregates, compacts t h e  surface,  
and allows l e s s  water t o  i n f i l t r a t e  i n t o  the  s o i l .  S o i l  compaction 
forms a firm surface on t h e  s o i l  and f i l l s  i n  the  void spaces between 
the s o i l  p a r t i c l e s .  This c r ea t e s  a surface t h a t  i s  impenetrable by 
water. 

Removal of s o i l  can a f f e c t  i n f i l t r a t i o n  r a t e s  two ways. It physical ly  
reduces the  amount of s o i l  t h a t  can hold water. The s o i l  becomes 
sa tura ted  much f a s t e r  and i n f i l t r a t i o n  r a t e s  decl ine  quicker. Also, by 
removing the  top  layers ,  t h e  r i s k  of exposing a less permeable layer  
such a s  a fragipan o r  duripan i s  increased. 

ii. Unsaturated Flow 

Unsaturated flow occurs when water pene t ra tes  t he  s o i l  sur face  and 
moves through the  unsaturated por t ion of the  s o i l .  A s  t h e  water moves 
downhill,  it follows two pathways. One i s  down through t h e  s o i l  t o  the  
water t ab l e .  The o the r  is  a downward and l a t e r a l  flow pa th  d i r e c t l y  
discharging i n t o  a stream without ever reaching the  groundwater. 
Contributions t o  streamflow by t h i s  pathway a re  r e l a t i v e l y  small ,  
while contr ibut ions  t o  t h e  groundwater a r e  subs t an t i a l  and represent  
t he  only l o c a l  recharge source. 

iii. Groundwater 

The groundwater system of  a watershed i s  recharged during snowmelt and 
storm events.  This recharge causes t h e  water t a b l e  t o  rise. I f  t h e  
water t ab l e  was shallow p r i o r  t o  t h e  snowmelt storm event ,  t h i s  
response would be quicker than f o r  a water t a b l e  a t  g r e a t e r  depths, 
assuming a l l  o t h e r  f a c t o r s  a r e  constant .  

The cont r ibu t ion  of groundwater t o  peak streamflows i s  r e l a t i v e l y  
small.  A s  can be seen from Figure 7 ,  groundwater con t r ibu t ions  
increase  s l i g h t l y  a s  t h e  r e s u l t  of a storm. The main cont r ibu t ion  of 
groundwater i s  t h e  maintenance of t he  base flow of a stream. It i s  
t h i s  process t h a t  keeps a stream flowing between storms and during the  
summer. 

i v .  Sa tura ted  Overland Flow 

Sa tura ted  overland flow is  t h e  combination of i n f i l t r a t e d  water t h a t  
r e t u r n s  t o  t h e  sur face  and d i r e c t  p r e c i p i t a t i o n  onto a s a tu ra t ed  a r ea  
of s o i l .  The d i s t i n c t i o n  between t h i s  flow path and Hortonian over- 
land flow becomes b lu r r ed  s ince  a s a t u r a t e d  a rea  has an i n f i l t r a t i o n  
r a t e  o f  zero and c r e a t e s  overland flow due t o  i t s  i n a b i l i t y  t o  i n f i l -  
t r a t e  water. 



When a rainstorm or snowmelt event is long enough or intense enough, 
recharge will cause the water table to rise to the surface, creating 
areas of saturated soil that extend along the sides of streams and 
into ephemeral channels and gullies, thereby increasing the drainage 
network. 

The expansion and contraction of these water-saturated areas is very 
dynamic and responds quickly to changing climatic conditions. As a 
storm or melt continues, these saturated areas expand uphill. As a 
storm or melt tapers off and stops, these areas contract and move 
downhill as the water table and zones of saturation decrease. 

precipitation or snowmelt contacting these saturated areas does not 
infiltrate into the soil. Instead, the water flows off these 
saturated areas directly into the streams or into another area for 
re-infiltration. 

Hewlett and Hibbert (1967) have described the expanding and 
contracting areas of saturated overland flow as the Nvariable source 
concept." These variable source areas provide a direct path for 
precipitation and snowmelt, with their nutrient loads, to reach a 
stream. The contributions to stream runoff from saturated overland 
flow can be substantial. 

c. Nutrient Inputs and Outputs in the Watershed 

The addition of nutrients to Lake Tahoe waters containing algae has 
been found to be highly stimulatory to the algae. Most research work 
in the Tahoe Basin has focused on nitrogen since that is believed to 
be the limiting nutrient for algal growth in Lake Tahoe (TRPA, 1982d; 
Goldman, 1974; Unsicker, 1984). Recently, Byron and Goldman (1986) 
have found that other nutrients, phosphorus and iron, are also growth 
limiting factors. This has led to increased attention to tracking and 
controlling these nutrients. 

i. Nitrogen 

Figure 8 depicts the main sources and losses of nitrogen to the Lake 
Tahoe watershed. As shown, the principal new sources of nitrogen to 
the watershed are atmospheric deposition (both wet and dry), nitrogen 
fixation, fertilizer application, exfiltration from sewage lines, and 
leachate from abandoned septic systems. The pathways that nitrogen 
follows from the watershed to the euphotic zone, where algal growth 
occurs, are groundwater recharge, tributary flow, and direct urban 
runoff. Losses of nitrogen in the watershed occur by denitrification. 

Nitrogen deposition from the atmosphere includes both wet and dry 
deposition of nitrate and ammonia. These two nutrients are readily 
available for use by the plants of the watershed, but if transported 
to surface waters without contacting vegetation, they are also readily 
available for use by algae. 



Precipitstion (wet and dry) falling on both the watershed and 
directly onto the lake. 

Biological nitrogen fixation occtirring in both the terrestrial and 
a qt iat ic environments. 

Human inputs such as leac i~ iny of fertilizer, sewage line exfiltration, 
and sewage spills. 
Tributary and groundwater inputs. 
Vertical mixing of aphotic waters into the euphotic zone. 
Ecosystem losses includln~: a. Denitrification 

b. Permanent sedimentation 
c. Tributary outflow 

Sources and Losses of Nitrogen, Lake lakoe 



Sources of nitrogen deposit ion a re  both l o c a l  (within the  Basin) and 
d i s t a n t  (outside of the  Basin and upwind). These sources include 
vehicle emissions of oxides of nitrogen (NO 1, a g r i c u l t u r a l  par t icu-  

X 
l a t e s  and vo la t i l i za t ion  from f e r t i l i z e r s ,  I n d u s t r i a l  sources,  and N 
f i xa t ion  by l ightning (TRPA, 1982b) , 

2 

In  addi t ion t o  deposit ion,  the  b io logica l  f i xa t ion  of nitrogen gas 
(N ) t o  organic nitrogen i s  an important source of ni t rogen t o  the  

wahershed (Leonard e t  a l .  , 1979). A wide va r i e ty  of organisms can f i x  -- 
N gas. These include bac t e r i a ,  microorganisms on o r  associated with 
t2e  roo t  system of p l an t s ,  and blue-green algae.  These N2 gas f ix ing  
organisms a re  found i n  both the  t e r r e s t r i a l  and aqua t ic  components of 
the  watershed (Fleschner, 1975 and Loeb and Reuter, 1981). 

F e r t i l i z e r  appl icat ions ,  e x f i l t r a t i o n  from sewage l i n e s ,  and leachate  
from o ld  sep t i c  tank systems represent  the  predominant human inputs  of 
ni t rogen t o  the  watershed. L i t t l e  data  i s  ava i lab le  t o  determine the  
exact  magnitude of these  sources, but they represent a subs t an t i a l  
source of  nitrogen t o  Lake Tahoe. 

The t r i b u t a r i e s  and groundwater a r e  important pathways of ni t rogen t o  
Lake Tahoe. To the  ex ten t  t h a t  urban runoff reaches Lake Tahoe 
d i r e c t l y ,  ra ther  than discharging t o  a t r i b u t a r y  stream, it should 
a l s o  be considered an important pathway. Nitrogen loading from each 
watershed i s  dependent on a number of f ac to r s ,  but  appears t o  be 
pr imar i ly  dependent upon atmospheric inputs ,  s o i l  c h a r a c t e r i s t i c s ,  
geology, and land use. 

TRPA (1982b) estimated DIN loading r a t e s  f o r  t r i b u t a r i e s  and ground- 
water recharge. Tr ibutary loading was estimated a t  between 2 t o  1 7  
met r ic  tons  per year with  an average of 10 metr ic  t ons  pe r  year. 
Groundwater loading f o r  DIN was estimated by TRPA (1982b) t o  vary 
between 2 and 1 7  tons  per  year  with an average of 10 tons  per  year ,  
the  same a s  f o r  t r i b u t a r y  loading. 

N i t r a t e  i s  highly mobile i n  s o i l s ,  with l i t t l e  adsorption occurring.  
Loeb and Goldman (1979) have demonstrated t h i s  mobi l i ty  by showing 
t h a t  t he  r a t e  of n i t r a t e  movement through s o i l s  i s  about the  same a s  
t he  r a t e  of water movement. N i t r a t e  w i l l  continue t o  migrate through 
the  s o i l  u n t i l  it i s  b io log ica l ly  removed o r  u n t i l  it reaches t h e  
groundwater. 

The groundwater reaches Lake Tahoe e i t h e r  by being discharged a t  the  
shoreline-water i n t e r f a c e  o r  by discharging i n t o  a stream flowing i n t o  
Lake Tahoe. 

Den i t r i f i ca t ion  i s  a process  t h a t  converts n i t r a t e  and n i t r i t e  i n t o  N 
gas and n i t rous  oxide gas  (N20). This process  removes ni t rogen from 2 
t he  Tahoe Basin. ~ e n i t r i f i c a t i o n  i s  performed by a number of 
f acu la t ive  bac te r ia .  Anaerobic condi t ions  a r e  necessary f o r  
d e n i t r i f i c a t i o n  t o  occur.  



Anaerobic conditions a re  found i n  saturated s o i l s  such a s  meadows and 
r ipa r i an  areas and i n  a reas  where oxygen i s  used f a s t e r  than it can be 
replaced by diffusion.  Inadequate replacement r a t e s  can c r e a t e  
microsi tes  of anaerobic conditions i n  an otherwise aerobic  s o i l  
(Currie,  1961; Smith, 1977). Deni t r i f ica t ion  r a t e s  have been found t o  
be dependent upon temperature, degree of anaerobis is ,  carbon ava i l -  
a b i l i t y  and n i t r a t e  concentration (Payne, 1981; TRPA, 1982; Greenlee, 
1985) . 
Greenlee (1985) invest igated den i t r i f i ca t ion  r a t e s  of a  mountain 
meadow a t  a  s i t e  located j u s t  outs ide the Tahoe Basin i n  t he  Carson 
Range. Elevation was approximately 6,600 f ee t .  Greenlee (1985) 
reported nitrogen lo s s  due t o  d e n i t r i f i c a t i o n  a s  being approximately 
double the addi t ion r a t e  of ni t rogen due t o  p rec ip i t a t i on .  Nitrogen 
l o s s  r a t e s  averaged 1.13 g ~ / h a / h r  f o r  1983 and 1.26 g ~ / h a / h r  fo r  1984. 
This represents a  subs t an t i a l  l o s s  of nitrogen f o r  the  watershed 
sampled. 

Den i t r i f i ca t ion  was a l s o  found t o  occur i n  s o i l s  under a  f o r e s t  
canopy. Greenlee (1985) co l lec ted  s i x  samples during a  one-day 
sampling run. A t  the  t i m e  the  samples were co l lec ted ,  t h e  f o r e s t  s o i l  
was dry,  a s  determined by coring t o  a  depth of one meter, and the  day 
was overcast  and cold. For the  f o r e s t  s i t e  d e n i t r i f i c a t i o n  r a t e s  
var ied  between 0.48 and 0.55 g ~ / h a / h r .  This i nd i ca t e s  t h a t  
d e n i t r i f i c a t i o n  may be widespread throughout a  watershed and not 
confined t o  the  seasonally s a tu ra t ed  r ipar ian  and wetland areas .  

ii. Phosphorus 

Phosphorus i s  another e s s e n t i a l  n u t r i e n t  f o r  a l g a l  product ivi ty .  In  
Lake Tahoe, phosphorus i s  of ten  a t  o r  below the  l i m i t s  of  ana ly t i ca l  
de tec t ion ,  but  it frequent ly  can be the  l imi t ing  n u t r i e n t  f o r  a l g a l  
p roduct iv i ty  (TRPA, 1982d). Phosphorus d i f f e r s  from ni t rogen i n  three 
important ways : 

- - Phosphorus does not have a  gas phase and has no cycle t h a t  

i s  comparable t o  ni t rogen f ixa t ion ,  d e n i t r i f i c a t i o n ,  o r  
ammonia gas v o l a t i l i z a t i o n ,  but does go through b io logica l  
cycl ing.  

- - The inorganic  phosphate ion  has a  high adso rp t iv i ty .  It i s  
r e a d i l y  bound t o  both inorganic  and organic  p a r t i c l e s .  A s  
opposed t o  n i t r a t e ,  phosphate i s  no t  a  mobile ion  and i s  
r e a d i l y  adsorbed onto s o i l  p a r t i c l e s .  Its de l ivery  is 
c lose ly  assoc ia ted  with t he  processes a f f e c t i n g  sediment 
de l ivery .  

- - Inorganic phosphorus forms complexes, che l a t e s ,  and insol-  

uble s a l t s  wi th  many metal  ions  (Wetzel, 1975). The con- 
cen t r a t i on  of phosphorus i n  water i s  complicated by the 
water chemistry i n  add i t i on  t o  b io log ica l  ass imi la t ion  and 
t ransformation.  



Atmospheric sources of phosphorus a r e  from ag r i cu l tu re  ( f e r t i l i z e r s ) ,  
dus t  from s o i l  erosion and construction s i t e s ,  and urban and 
i n d u s t r i a l  contaminants. The majority of phosphorus deposit ion occurs  
i n  the  pa r t i cu l a t e  form. TRPA (1982b) estimated the atomospheric 
phosphorus load t o  Lake Tahoe a t  between 0.9 t o  1 . 2  metr ic  tons per  
year.  

Phosphorus sources within the watershed are  mainly from erosion (both 
na tu ra l  and man-caused) t h a t  re lease  f r ee  phosphorus and c lay  bound 
phosphorus i n t o  the watershed. Phosphorus i s  a l s o  re leased  upon t h e  
death and decomposition of the b io t a ,  This phosphorus i npu t  tends t o  
be taken up quickly by the  other  b io t a  o r  adsorbed onto the  s o i l  a s  it 
i s  leached down through the  soil. column. 

F e r t i l i z e r  appl icat ions ,  e x f i l t r a t i o n  from sewage l i n e s ,  leachate  from 
abandoned sep t i c  tanks,  and pet  excrement a r e  t h e  d i r e c t  inputs  of 
phosphorus t o  the watershed from man and h i s  f r iends .  L i t t l e  da ta  a r e  
ava i lab le  t o  determine the  exact magnitude of  these sources,  but they  
a r e  subs tan t ia l .  

Tr ibutary flow and groundwater cont r ibu te  phosphorus t o  Lake Tahoe, a s  
does urban runoff t o  the  ex ten t  t h a t  it discharges d i r e c t l y  t o  Lake 
Tahoe. The majority of  t he  phosphorus i n  t he  t r i b u t a r i e s  is i n  
p a r t i c u l a t e  form (g rea t e r  than 80 percent)  while phosphorus i n  ground- 
water i s  mostly i n  the  dissolved form (Leonard e t  a l . ,  1979; Leonard -- 
and Goldman, 1981; Goldman e t  a l . ,  1982). TRPA (1982b) estimated -- 
t r i b u t a r y  t o t a l  phosphorus loading a t  7 m e t r i c  tons  per  year ,  with 
groundwater contr ibut ing 2 metric tons  per year. Due t o  t h e  adsorp- 
t i v i t y  and common p a r t i c u l a t e  form of phosphorus, phosphorus loading 
is c lose ly  t i e d  t o  sediment loading (TRPA 1982). 

The c lay  p a r t i c l e s  of s o i l ,  which adsorb phosphorus, appear t o  be the  
primary c a r r i e r  (TRPA, 1982d). This c lay  f r a c t i o n  i s  deposi ted i n  t h e  
d e l t a s  t h a t  form a t  the  mouths of streams i n  Lake Tahoe. 

iii. I ron  

Iron i s  a l so  an e s s e n t i a l  n u t r i e n t  f o r  a l g a l  product ivi ty .  Goldman 
e t  a l .  (1982) found i ron  t o  be highly s t imulatory t o  a lgae growth and -- 
reproduction i n  Lake Tahoe, 

Rela t ive ly  l i t t l e  is known about i ron  t ransformations i n  i ron-  
d e f i c i e n t  watersheds, S tudies  by t h e  TRG (Elder,  1974; Elder  e t  a l . ,  
1976; Leonard e t  a l . ,  1979; Leonard and Goldman, 1981; and Goldman e t  
a l , ,  1982) have shown t h a t  i ron  is even more c lo se ly  assoc ia ted  with 
sediment production than phosphorus. TRPA (1982d) summarized t h e i r  
f ind ings  a s  follows: 

- - Most of t h e  i r o n  t ransported i n t o  t h e  euphotic zone i s  i n  
the  form of p a r t i c u l a t e s  suspended i n  stream water 
(approximately 98 percent)  . 



- - Daily and seasonal discharge pa t te rns  co r r e l a t e  wel l  with 
those f o r  suspended sediments. Maximum sediment discharge 
occurs during periods of maximum stream flow. 

-- Differences i n  a r ea l  loading r a t e s  between watersheds a r e  i n  

p a r t  due t o  geological  di f ferences .  These e f f e c t s  a r e  
l i ke ly  t o  be minor r e l a t i v e  t o  the differences  assoc ia ted  
with s o i l  and vegetation disturbance. 

-- Soluble i ron  i n  streams is  probably from b io log ica l  sources. 

I t s  magnitude i s  small compared t o  pa r t i cu l a t e  i ron ,  bu t  i s  
much more avai lable  t o  algae.  

- - Lake concentrations of soluble  i ron  a re  a l so  low r e l a t i v e  t o  
pa r t i cu l a t e  i ron.  Total  amounts of i ron  a re  low and 
r e l a t i v e l y  uniform i n  d i s t r i b u t i o n  over lake water depth. 

- - Most of the  i ron  suspended i n  streams probably f a l l s  ou t  of 
the  water rapidly.  However, Elder e t  a l .  (1976), suggested 
t h a t  a considerable f r a c t i o n  of t h i s  p a r t i c u l a t e  i ron  was 
convert ible  t o  soluble ,  ava i lab le  forms a f t e r  reaching Lake 
Tahoe. Organic chelat ion and rapid mineral izat ion by 
bac t e r i a  a r e  possible  mechanisms f o r  t h i s  conversion. 

d. Drainage Density 

Drainage densi ty  i s  a measure of watershed dissect ion.  I t  is  a 
numerical measure of t he  length of drainage channels divided by the  
area of t he  watershed. A watershed exh ib i t s  both high-flow and 
low-flow drainage densi ty .  A s  d iscussed above, sa tura ted  a reas  expand 
and cont rac t  during storm events and snowmelt. Expansion extends the  
length and numbers of flowing streams within a watershed. 

A number of c h a r a c t e r i s t i c s  a r e  assoc ia ted  with drainage density.  A 
watershed with a high drainage dens i ty  represen ts  an a rea  t h a t  has  
r e l a t i v e l y  sho r t e r  flow paths and s h o r t e r  r e t en t ion  t i m e s  f o r  surface 
and subsurface flow. In  addi t ion,  higher  drainage d e n s i t i e s  a r e  
assoc ia ted  with s t eepe r  t e r r a i n ,  higher  floodpeaks, higher sediment 
production, higher n u t r i e n t  production,  higher  flow v e l o c i t i e s ,  and 
decreased l ag  t i m e  (Brown e t  a l .  1983; Skau e t  a l .  1980; Dunne and 
Leopold, 1978; Brown e t  a l .  1973). 

Of importance t o  t he  Tahoe Region i s  the  impact t h a t  drainage 
dens i ty  and sa tu ra t ed  overland flow have on n u t r i e n t  and sediment 
de l ivery  t o  Lake Tahoe. For the  undisturbed por t ions  of t h e  Tahoe 
Region, Hortonian overland flow r a r e l y  e x i s t s  (Rhodes e t  a l . ,  1985). -- 
Therefore, the  n a t u r a l  flow c h a r a c t e r i s t i c s  of t he  t r i b u t a r i e s  i n  t h e  
Tahoe Basin follow t h e  var iab le  source concept with i t s  expanding and 
cont rac t ing  drainage network. Increases  i n  va r i ab l e  sources a reas  and 
increases  i n  drainage dens i ty  a r e  a s soc i a t ed  with increases  i n  sedi-  
ment and n u t r i e n t  y i e ld .  



The variable source areas represent saturated soils that act as 
impervious surfaces. These prevent precipitation from entering the 
soil and quickly transmit the rainfall nutrients into the drainage 
channel network. 

Coats, et al. (1976) and Melgin (1985) concluded that nutrient removal -- 
mechanisms are short-circuited when these saturated areas prevent the 
water from coming into contact with the soil-biological complex. These 
areas decrease the residence time for water and limit the ability of a 
watershed to incorporate and remove nutrients. 

Sediment yield is affected two major ways. As peak flows are in- 
creased, sediment yields also increase (Dunne and Leopold, 19781. In 
addition, as the drainage density increases, new sources of sediment 
are encountered. 

e. Stream Environment Zones 

SEZs are biological communities that owe their characteristics to the 
presence of surface water or a seasonal high groundwater table. SEZs 
are capable of rapid nutrient uptake and incorporation into the dense 
vegetation, while the moist to saturated soils are conducive to 
dentrification. In general, the terms "variable source area" and 
"stream environment zone" refer to the same portions of the watershed. 

Morris et al. (1980) in a limited study found that up to 83 percent of -- 
the dissolved nitrates introduced into meadows was removed if the 
water moved as sheet flow over the meadow so that slow flow rates were 
maintained and sediments settled out. A portion of this nitrate was 
removed by the process of dentrification while the rest is incor- 
porated into the plant material or leached into the soil. 

In a study developed for TRPA (1977), natural processes were found to 
remove almost 75 percent of the dissolved nitrogen and iron and 86 
percent of the dissolved phosphates entering an SEZ. The sediment 
load was reduced by 94 percent (Table 11). Additional research by 
Morris et al. (1980) into nutrient and suspended sediment removal -- 
capacities of SEZs concluded that: 

- - Sheet flow across SEZs provides the most effective treatment 
of water, 

-- The natural treatment capability of SEZs is destroyed where 
development causes channelization, and 

-- Channelized SEZs may actually increase sediment and nutrient 

loading in areas where erosion is caused by concentrated 
flow. 



Station Suspended Total Nitrogen Phosphate 
Location Solids as N as PO, 

(mg/l) (mg/l) (mg/ 1 r 
- X - n - X - n - X - 

Above 30 493 18 1.424 28 .982 
Midway 8 162 6 . 3  00 8 .019 
Be low 2 0 2 9 16 .395 18 -141 

Percent 
Reduction in 94% 
Concentration 
mg/l = milligrams per liter 
n = number of samples 
x = mean concentration 

(TRPA, 1977) 



While SEZs have been found t o  be ve ry  e f f e c t i v e  i n  removing n u t r i e n t s  
and sediments, during c e r t a i n  r a i n f a l l  and snowmelt ep i sodes  and 
fol lowing the  f a l l  die-off  of vegeta t ion,  SEZs can a l s o  ac t  as a 
source of n u t r i e n t s  and sediments, e s p e c i a l l y  i f  they a r e  d i s tu rbed .  
 everth he less, t h e  e f f e c t i v e n e s s  of an undisturbed SEZ a s  a s i n k  f o r  
n u t r i e n t s  and sediments remains. 

~ d d i t i o n a l  b e n e f i t s  of maintaining and p r o t e c t i n g  e x i s t i n g  SEZs and 
r e s t o r i n g  dis turbed ones a r e  t h e i r  a b i l i t y  t o  reduce f l o o d  peaks ,  
d i f f u s e  flow, inc rease  evapo t ransp i ra t ion ,  and inc rease  t h e  r e t e n t i o n  
t i m e s  of  surface  water ,  

f . Groundwater 

Groundwater c o n t r i b u t i o n s  t o  Lake Tahoe and t h e  r o l e  of groundwater 
wi th in  t h e  Basin a r e  n o t  wel l  understood. This i s  due t o  t h e  s c a r c i t y  
of  d a t a  and research concerning t h i s  i s sue .  Although d a t a  are 
l i m i t e d ,  research t o  d a t e  i n d i c a t e s  t h a t  groundwater load ing  
r e p r e s e n t s  a s u b s t a n t i a l  c o n t r i b u t i o n  t o  Lake Tahoe. 

Research by t h e  TRG inc ludes  two r e p o r t s  d e t a i l i n g  n u t r i e n t  c o n t r i -  
b u t i o n s  from groundwater sources t o  Lake Tahoe. Loeb and Goldman 
(1979) i n v e s t i g a t e d  groundwater t r a n s p o r t  i n  Ward Valley f o r  t h e  1975 

w a t e r  yea r .  Groundwater was es t imated t o  c o n t r i b u t e  49 p e r c e n t  of  t h e  
t o t a l  n i t r a t e  load from t h e  watershed t o  Lake Tahoe. 

Loeb and Goldman (1979) a l s o  repor ted  on groundwater phosphorus 
loading t o  Lake Tahoe. Since p a r t i c u l a t e  phosphorus i s  e f f e c t i v e l y  
f i l t e r e d  o u t  dur ing t h e  p e r c o l a t i o n  t o  t h e  groundwater, groundwater 
phosphorus is  l a r g e l y  i n  d i s so lved  form. Loeb and Goldman (1979) 
r e p o r t e d  groundwater loading r a t e s  f o r  s o l u b l e  phosphorus a s  being 
between 80 and 120 p e r c e n t  of  t h e  s o l u b l e  phosphorus t r i b u t a r y  loading 
f o r  water  yea r  1975. The groundwater c o n t r i b u t i o n  of  approximately 
251 kg o f  so lub le  phosphorus p e r  yea r  r e p r e s e n t s  approximately 10 
p e r c e n t  o f  t h e  t o t a l  phosphorus load t o  Lake Tahoe from t h e  Ward 
Va l ley  watershed. 

Loeb (1987) a l s o  i n v e s t i g a t e d  groundwater c o n t r i b u t i o n s  t o  Lake Tahoe 
from t h r e e  watersheds: Upper Truckee River,  Trout  Creek and Ward 
Creek. Groundwater was sampled approximately once a month from 
January, 1986 through August, 1987. 

Loeb found t h a t  i n  a l l  t h r e e  groundwater systems groundwater 
c o n c e n t r a t i o n s  of  n i t r a t e  w e r e  t h e  lowest  i n  t h o s e  a r e a s  f u r t h e s t  
u p g r a d i e n t  o r  f u r t h e s t  away from Lake Tahoe and inc reased  down- 
g r a d i e n t  toward t h e  Lake. Th i s  corresponds t o  t h e  magnitude of  
d i s t u r b e d  land,  which a l s o  i n c r e a s e s  down-gradient toward t h e  Lake. 

For t h e  Trout  Creek a q u i f e r ,  concen t ra t ions  ranged from ,023 m g / l i t e r  
of  n i t r a t e  i n  t h e  upgrad ien t  a r e a s  t o  1.528 m g / l i t e r  o f  n i t r a t e  i n  t h e  
down-gradient a r e a s .  Upper Truckee a q u i f e r  n i t r a t e  concen t ra t ions  
ranged from 0.006 mg/l t o  2.548 mg/l. Ward Val ley  a q u i f e r  
c o n c e n t r a t i o n s  ranged from 0.027 mg/l t o  0.264 mg/l. 



Soluble phosphorus concentrations were found t o  be cons is ten t ly  low i n  
the three aquifers .  Average concentrations f o r  soluble  phosphorus 
were 0.020 mg/l f o r  the Trout Creek aquifer ,  0.029 mg/l f o r  the  Upper 
Truckee River aqui fe r ,  and 0.045 mg/l for  the  Ward Valley aqui fe r .  

Loeb (1987) found groundwater loading r a t e s  t o  be a g r e a t e r  proportion 
of the  t o t a l  loading f o r  the  Ward Valley watershed than f o r  the  Upper 
Truckee-Trout Creek watershed. For Ward Valley, t he  groundwater 
contributed 60 percent of  the  t o t a l  n i t r a t e  loading and 44 percent of 
the  t o t a l  soluble phosphorus loading (groundwater and sur face  water 
contributions) t o  Lake Tahoe from Ward Valley. 

For the Upper Truckee-Trout Creek watershed, Loeb (1987) used two 
models t o  ca lcu la te  n i t r a t e  loading. These models show t h a t  5 t o  20 
percent of the t o t a l  n i t r a t e  loading (surface and groundwater 
together) from the Upper Truckee-Trout Creek watershed e n t e r s  Lake 
Tahoe by groundwater. Groundwater contr ibut ions  of so luble  phosphorus 
were estimated a t  2 percent of t h e  t o t a l  loading from t h i s  watershed. 

Additional data on groundwater loading i s  not ava i lab le  a t  t h i s  time. 
The USGS is  planning f u r t h e r  groundwater research i n  t he  Tahoe Basin, 
which w i l l  cons i s t  of t r y i n g  t o  model nu t r i en t  loading t o  Lake Tahoe 
from the major aqu i f e r s  within t he  Basin. In addi t ion ,  at tempts w i l l  
be made t o  da te  t he  groundwater t o  t r y  and and determine t h e  sources of 
t h e  nu t r i en t s  t o  the  groundwater system. 

g. Impacts of Development on the  Watershed 

Natural System. A na tu ra l ,  undisturbed watershed i s  very e f f i c i e n t  
and conservative i n  i ts treatment of nu t r i en t s .  Studies  have found 
t h a t  undisturbed, a lp ine  watershed a r e  capable of removing approxi- 
mately 100 percent  of t h e  incoming ni t rogen t h a t  is deposited on a 
watershed (Hemond and Eshleman, 1984; Rhodes -- e t  a l . ,  1985, 1986). 
This removal i s  thought t o  be l a r g e l y  due t o  b a c t e r i a l  den t r i f i ca t ion  
and p l a n t  uptake and incorporat ion.  

Rhodes e t  a l . ,  (1986) repor ted  a weighted mean n i t r a t e  concentration -- 
of  0.037 mg/l i n  p r e c i p i t a t i o n  a t  a study s i t e  i n  t he  Carson range, 
immediately adjacent  t o  t he  Tahoe Basin. Concentrations of n i t r a t e  i n  
t h e  stream water a t  t h e  o u t l e t  remained low, with one-third of the  
samples co l lec ted  containing less than 0.001 mg/l. Peak concentration 
was 0.007 mg/l, sampled during the  peak snowmelt period.  Mean ground- 
water n i t r a t e  concentrat ion was found t o  be 0.001 mg/l, wi th  concentra- 
t i o n s  i n  the  unsa tura ted  zone being highly va r i ab l e  (ranging from less 
than 0,001 mg/l t o  1.06 mg/l). Samples with high concentrations i n  
t h e  unsaturated zone w e r e  always r e s t r i c t e d  t o  a r eas  with  bare s o i l s .  

Hortonian overland flow seldom occurs  i n  t h e  S i e r r a  Nevada since 
i n f i l t r a t i o n  c a p a c i t i e s  of t he  s o i l s  exceed r a i n f a l l  and snowmelt 
r a t e s  (Rhodes e t  a l . ,  1985).  The runoff process  most a f f ec t ing  the  -- 
watershed i s  t h e  v a r i a b l e  source a r e a  concept. Saturated overfand 



flow genera tedAby t h e s e  a r e a s  i s  the  main c o n t r i b u t o r  t o  streamflow 
during storms and snowmelt per iods .  These s a t u r a t e d  a r e a s  a l s o  act a s  
condui ts  t h a t  r a p i d l y  t r ansmi t  t h e  n u t r i e n t s  i n  t h e  r a i n f a l l  and 
snowmelt i n t o  t h e  stream (Rhodes e t  a l . ,  1985). They expand and -- 
c o n t r a c t  i n  response t o  c l i m a t i c  v a r i a t i o n s  and a r e  temporally and 
s p a t i a l l y  va r iab le  i n  t h e i r  inf luence  on streams,  

The inportance of  t h e s e  s a t u r a t e d  w e t  a r e a s  is t h e i r  c a p a b i l i t y  f o r  
n u t r i e n t  and sediment removal. Although s a t u r a t e d  r i p a r i a n  and 
wetland a r e a s  can a c t  a s  a  source during s p e c i f i c  r a i n f a l l  and snow 
melt pe r iods ,  t h e i r  n e t  e f f i c i e n c y  a t  removing n u t r i e n t s  and sediments 
exceeds t h e i r  c a p a c i t y  a s  a source. Both ex tens ive  wetland and 
r i p a r i a n  a reas  and extended water res idence  t i m e s  a r e  important  i n  
n u t r i e n t  removal wi th in  a watershed. 

Development Impacts. A s  discussed p rev ious ly ,  d ra inage  d e n s i t y  and 
t h e  v a r i a b l e  source concept  of expanding and c o n t r a c t i n g  s a t u r a t e d  
s o i l  a r e a s  in f luence  streamflow c h a r a c t e r i s t i c s ,  sediment product ion,  
and n u t r i e n t  product ion (Dunne and Leopold, 1978; Skau e t  a l . ,  1980; -- 
Brown e t  d l . ,  1983; Rhodes e t  a l . ,  1985; Coats e t  a l . ,  1976; and -- -- -- 
Melgin, 1985). 

A s  dra inage d e n s i t y  and a r e a s  of s a t u r a t e d  s o i l s  inc rease :  

Sources of sediment i n c r e a s e ;  
Sediment y i e l d  inc reases ;  
N u t r i e n t  y i e l d  i n c r e a s e s ;  
Peak flow inc reases ;  
Flow v e l o c i t i e s  i n c r e a s e ;  
A s t r e a m ' s  energy and i t s  a b i l i t y  t o  t r a n s p o r t  
sediment i n c r e a s e  ; 
Lag t i m e  dec reases  ; 
Flow t i m e  decreases ;  and 
P a r t  o f  t h e  system becomes s h o r t - c i r c u i t e d  
i n  i t s  a b i l i t y  t o  remove n u t r i e n t s .  

Removal mechanisms f o r  sediments and n u t r i e n t s  depend upon a h e a l t h y  
v e g e t a t i v e  cover f o r  n u t r i e n t  uptake and incorpora t ion ;  d e n t r i f i c a t i o n  
f o r  n i t rogen , remova l ;  a d s o r p t i v i t y ,  mainly f o r  phosphorus removal; and 
f i l t r a t i o n  and sed imenta t ion  f o r  sediment and p a r t i c u l a t e  phosphorus 
and i r o n  removal. R i p a r i a n  and wetland a r e a s  a r e  c r i t i c a l  t o  good 
water  q u a l i t y  due t o  t h e i r  h igh r a t e s  of  removal i n  comparison t o  t h e  
surrounding v e g e t a t i v e  community t y p e s ,  b u t  t h e  l a r g e  a r e a l  e x t e n t  of  
t h e  non-r ipar ian  a r e a s  a l s o  makes them c r i t i c a l  f a c t o r s  i n  a 
watershed 's  a b i l i t y  t o  remove sediments and n u t r i e n t s .  (Rhodes e t  - 
a l . ,  1986, 1985; Greenlee ,  1985; Coats e t  a l . ,  1976; Melgin, 1985; - -- 
TRPA 1982b, and Hemond and Eshleman, 1984).  



Development of a watershed increases sediment and nutrient yields by 
providing new sources of sediments and nutrients and interfering with 
a watershed's nutrient and sediment delivery and removal mechanisms. 
Development of the watershed of Lake Tahoe has led to six new direct 
sources of nutrients and sediment. These are: 

1. Fertilizers: Fertilizers are used on golf courses, home 
landscaping, and business landscaping. Nutrients in the 
fertilizer not taken up by the vegetation are likely to 
leach down into the groundwater system and become a 
source of increased nutrients to the streams and Lake Tahoe. 

2. Exfiltration: Exfiltration from sewer lines and sewage 
spills represent a source of nutrients. Although 
exact quantities are unknown, leakage and spills occur. 

3. Leachate: Leachate from abandoned septic tanks contributes 
nutrients to the groundwater. Quantities, residence times, 
and flow rates into tributaries and Lake Tahoe are unknown. 

4. In-Basin Emissions to the Air: In-basin contributions of 
nitrogen and phosphorus to the atmosphere exist. Phosphorus 
is mainly contributed in the particulate form as the result 
of dust and erosion from development sites. Nitrogen 
sources include dust, vehicle emissions, and combustion 
heaters. 

5. Increased Erosion: Erosion and sediment yields are 
substantially increased because of development. Glancy 
(1981) found that development can increase sediment yields 
up to 100 times. 

6. Roads. Roads and their associated cut and fill areas 
provide new sources of sediment and interrupt groundwater 
flows. 

Development involves the disturbance and removal of vegetation and 
soil and the creation of impervious coverage, In addition, bare dirt 
areas are exposed and soil compaction occurs. This creates an area 
devoid of vegetation, provides a potential source of sediments, and 
creates an area of water runoff. 

Removal of the vegetation and coverage of the soil interferes with 
nutrient removal mechanisms. Uptake of nutrients is decreased by 
removal of the vegetation, while coverage of the soil reduces or 
eliminates the removal of nitrogen by dentrification. In addition, 
the exposed areas provide a new source of sediments to the watershed. 



Compacted areas and impervious surfaces  prevent r a i n f a l l  and snowmelt 
from i n f i l t r a t i n g  in to  the s o i l .  They can then form a d i r e c t  conduit  
f o r  the  delivery of water and nu t r i en t s  t o  the t r i b u t a r y  and drainage 
system. These areas  e f f ec t ive ly  a c t  a s  saturated s o i l  a r eas  and sho r t  
c i r c u i t  a watershed's treatment mechanisms f o r  nu t r i en t  removal. 

Development of the Tahoe Region has resu l ted  i n  an extensive network 
of roads requiring di tches  t o  c o l l e c t  and drain  water away from the  
roads and developed proper t ies  t o  prevent flooding and proper ty  
damage. Houses, parking areas ,  and other  buildings cont r ibu te  t o  t h i s  
water conveyance problem by concentrating runoff from t h e i r  impervious 
sur faces  and creat ing overland flow down t h e i r  driveways o r  over t he  
s o i l  surface t o  connect with t he  roadside drainage system. This 
e f f e c t i v e l y  r e s u l t s  i n  increasing the  watershed's drainage dens i ty  and 
provides new sources of sediment. In addi t ion,  subsurface flow i s  
in t e r rup ted  a t  road cuts  and cont r ibu tes  t o  surface flow and water 
qua l i t y  problems. 

The developed drainage network responds t o  storm events  and snowmelt 
j u s t  a s  t he  natural  drainage network does. The combined e f f e c t s  of  
s o i l  and vegetation disturbance,  c rea t ion  of coverage, and increased 
developed drainage densi ty  increase  the  watershed's water,  sediment, 
and n u t r i e n t  yie lds .  

3 .  The Airshed and Atmospheric Deposition 

Deposition of chemical species  from the  atmosphere occurs a s  both wet 
deposi t ion and dry deposit ion.  W e t  deposi t ion occurs when snow o r  
r a in  scavenges ions  from the  a i r  and depos i t s  them on the  watershed 
and Lake Tahoe. The ions  a r e  deposited e i t h e r  i n  dissolved form o r  a s  
suspended p a r t i c l e s .  

Dry deposi t ion i s  the  deposi t ion of chemical species  onto the  water- 
shed and Lake Tahoe i n  the  absence of p rec ip i t a t i on .  This i s  done 
through t h e  s e t t l i n g  of p a r t i c u l a t e  mater ia l  and t h e  absorpt ion of 
gases on to  the  watershed o r  the  Lake. Absorption of gases  i s  s t rongly  
dependent on the amount and type of surface ava i lab le ,  

Sources of  airborne n u t r i e n t s  a r e  l o c a l  (within the  Basin) and d i s t a n t  
(ou ts ide  of  the  Basin, p r i n c i p a l l y  from the  upwind a reas  i n  
C a l i f o r n i a ) .  Sources include veh ic l e  emissions, combustion hea t e r s ,  
f e r t i l i z e r  v o l a t i l i z a t i o n ,  l i gh tn ing ,  and i n d u s t r i a l  by-products. 

The U S G S ,  TRG, Desert Research I n s t i t u t e  ( D R I ) ,  Appel and Tokiwa, 
Brown and Skau, S t a t e  of  Ca l i fo rn i a  A i r  Resources Board (CARB), U.S. 
Forest  Service ,  and o the r s  have co l l ec t ed  da ta  on atmospheric depo- 
s i t i o n  i n  t he  Tahoe Basin. 



The Radian Corporation (Balentine et al., 1985) prepared a report that -- 
analyzed the existing data on nitrate deposition in the Tahoe Basin 
(Table 12). Their study consisted of integrating and summarizing data 
collected by the TRG (Byron and Goldman, 1984), DRI (Owens, 1984), and 
Appel and Tokiwa (1984). Radian estimated that local sources of 
nitrogen account for 20 to 40 percent of the total atmospheric loading 
in the Tahoe Basin. Additional work by DRI (Mitchell, 1987) 
contributed to the conclusion that local enrichment of atmospheric 
nitrate is occurring in the Tahoe Region. 

Brown and Skau (1975) sampled seven sites in the Tahoe Region between 
January and April, 1975. Their data indicated that nitrogen 
concentrations for both the nitrate and organic species were higher in 
the eastern parts of the Region than the west, while loading rates 
were higher in the west due to the greater snow depths (Table 13). 

Acid deposition studies in California by CARB (1986, 1988) refer to 
modeling which indicates that nitrogen compounds are generally de- 
posited soon after they are emitted, and that long range transport 
(greater than 300 miles) of nitrogen is of lesser importance than 
local emissions (less than 300 miles). For the Tahoe Basin, the 
implications of transport would nevertheless be significant, since 
vast urbanized portions of California are well within the 300 mile 
range of local emissions. CARB also reported on nutrient deposition 
at the City of South Lake Tahoe, California for the three years of 
record. 

Additional research by TRG (Byron and Goldman, 1988) has included 
deposition sampling at their mid-lake station. For wet deposition 
periods, nitrate-nitrogen loading and concentrations were consistently 
less at the mid-lake station than the Ward Valley station. For the 
mid-lake station, nitrate concentrations ranged between approximately 
0.075 mg/l and 0.175 mg/l. For the Ward Valley site, nitrate varied 
between approximately 0.050 mg/l and 0.350 mg/l. The combined effects 
of lower nitrogen concentrations and less precipitation result in 
reduced loading at the mid-lake site versus the Ward Valley site. 

Dry deposition data showed higher loading at the mid-lake site for 
both nitrate and ammonium (Figure 9). TRG concluded that the decrease 
in nitrogen loading at the mid-lake site was due to canopy uptake of 
nitrogen onshore. 

Phosphorous deposition in the Tahoe Basin has also been studied. 
Owens (1984) sampled three storms occurring between March 12 and March 
17, 1984. He reported an average concentration of phosphorus in snow 
of 3 ppb with a range between I and 13 ppb. Phosphate concentrations 
were variable for the 18 sites sampled in the Basin, but were found to 
be slightly higher toward the east and around areas of human activity. 



TABLE 12 Summary of Radian Report on Atmospheric Deposition 

T o p i c  C o n c l t ~ s i o n  D i s c u s s i o n  

Ueposi t i o n  Eo t i m a  tcs Tlte m o s t  represents t i v e  e s t i m a t e  The e s t i m a t e d  d r y  d e p o s i t i o n  is  h i g h l y  u n c c r t - a i n  
o f  d r y  n i t r a t e - n i t r o g e n  d e p o s i t i o n  d u e  t o  u n c e r t a i n t y  i n  t h e  d e p o s i t i o n  v e l o c i t y  o f  
i n  t h e  Titlloe B a s i n  is 45-115 metric n i t r i c  a c i d  and  i n  t h e  TRG m e a s u r e d  d r y  d e p o s i t i o n .  
t o n s / y e a r .  

Tho most r e p r e s e n t a t i v e  e s t i m a t e  o f  T h i s  e s t i m a t e  computed u s i n g  t h e  TRG w e t  
w e t  n i t r a t e - n i t r o g e n  d e p o s i t i o n  i s  d e p o s i t i o n  d a t a .  
90 p l u s / m i n u s  23 metric t o n s / y e a r .  

Tha most r e p r e n e n t a t i v c  e s t i m a t e s  o f  T h i s  e s t i m a t e  computed u s i n g  t h e  TRG d e p o s i t i o n  
t o t a l  n i t r a t e - n i t r o g e n  d e p o s i t i o n  is  d a t a  . 
135 to  225 m e t r i c  t o n s / y e a r .  

Compar i son  o f  Wet a n d  D e p o s i t i o n  amoun t s  o f  n i t r a t e  i n  R e s u l t  r e p o r t e d  b y  D R I .  

Dry  D e p o s i t i o n  snow storms a r e  a f u n c t i o n  o f  a n i o n  
c o n c e n t r a t i o n ,  e l e v a t i o n  a n d  d u r a t i o n  
o f  s n o w f a l l .  

Dry  d e p o s i t i o n  i s  much more s e a s o n a l l y  R e s u l t  r e p o r t e d  b y  TRG. 
u n i f o r m  t h a n  w e t  p r e c i p i t a t i o n .  

I n  w e t  d e p o s i t i o n ,  t h e  c o n c e n t r a t i o n  R e s u l t  r e p o r t e d  b y  TRG. 
o f  n i t r a t e  i n  s n o w f a l l  w a t e r  i s  
g e n e r a l l y  less t h a n  i n  r a i n  w a t e r .  

Dry d e p o s i t i o n  i s  l o w e r  i n  m a g n i t u d e  R e s u l t  r e p o r t e d  b y  TRG. 

t h a n  w e t  d e p o s i t i o n .  

Nitric a c i d  i s  p r e s e n t  a s  a s i g n i f i -  R e s u l t  r e p o r t e d  b y  Appel a n d  b a s e d  upon R a d i a n  
c a n t  p r o p o r t i o n  of a t m o s p h e r i c  a n a l y s i s .  
n i t r a t e  ( a p p r o x i m a t e l y  40%) a n d  is 
t i re  main  s o u r c e  o f  d r y  n i t r a t e  
d e p o s i t i o n  o n t o  Lake Tahoe.  
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FIGURE 9 Dry Atmospheric Loading Estimates for Nitrogen and Phosphorus 



Byron and Goldman (1986) sampled phosphorus deposi t ion r a t e s  a t  t h e i r  
Ward Valley Lake-level sampling s i t e .  Figure 10 shows a  surmnary of 
phosphorus loading r a t e s  f o r  the  years  1980 t o  1984. Addi t ional  work 
by Byron and Goldman (1988) included phosphorus deposi t ion sampling a t  
the mid-lake s i t e .  During t h e  study per iod ,  they found s i m i l a r  
loading values f o r  both sites. 

Brown and Skau (1975) reported phosphorus loading values f o r  seven 
s i t e s  within the  Region. No d i scern ib le  pa t t e rn  was exhibi ted.  
~ x t r a c t a b l e  P concentrations ranged from 0.903 mg/l t o  O.PO8 mg/l 
while loading es t imates  were from 1.6 k g / h  t o  7.9 kg/km . 
The U . S .  Forest  Service (USFS) i s  c u r r e n t l y  sampling water q u a l i t y  a t  
Lake Le  Conte i n  the  S i e r r a  Nevada on t h e  west r i m  of t he  Tahoe Basin, 
Data i s  being co l lec ted  to  show t h i s  l ake ' s  changing water chemistry 
and i ts  a b i l i t y  t o  recover from ac id  p r e c i p i t a t i o n  events.  No 
atmospheric deposit ion da ta  i s  being co l l ec t ed  a t  t h i s  time. Only 
l im i t ed  data e x i s t .  A more de t a i l ed  d a t a  p r o f i l e  i s  expected i n  t h e  
near fu ture .  

4. Lake Tahoe 

a .  Basic Relat ionships  

The discussion of Hydrology and Water Qual i ty ,  above, i d e n t i f i e s  t he  
water q u a l i t y  t rends  s c i e n t i s t s  have observed i n  Lake Tahoe f o r  t h e  
l a s t  t h r ee  decades. Since 1968, a l g a l  p roduc t iv i ty  has  increased  150 
percen t  and c l a r i t y  of the  deep (pe lag ic )  waters of Lake Tahoe has  
decreased 20 percent.  Waters of t h e  shallower ( l i t t o r a l )  zone of Lake 
Tahoe a l s o  show evidence of increasing a l g a l  p roduc t iv i ty  and 
decreasing c l a r i t y ,  

Despite i t s  outstanding q u a l i t y ,  Lake Tahoe i s  undergoing a  phenomenon 
known a s  c u l t u r a l  eutrophicat ion,  a  common problem i n  lakes  throughout 
the  world. Cul tura l  eutrophicat ion occurs  when the  in f luences  of 
c i v i l i z a t i o n  r e s u l t  i n  imbalances i n  a  l a k e ' s  n u t r i e n t  budget, 
a cce l e r a t i ng  n a t u r a l  increases  i n  a l g a l  p roduc t iv i ty ,  

Away from the  inf luence of modern c i v i l i z a t i o n  upon i t s  ecology, Lake 
Tahoe would be expected t o  change s o  slowly t h a t  t he  changes would be 
imperceptable over a  normal human l i f e s p a n .  Over geologic t i m e  (i.e., 
m i l l i o n s  of years)  t he  Lake would exper ience a  n a t u r a l  increase  i n  
a l g a l  p roduc t iv i ty  and a  l o s s  of clari ty--eutrophication--and slowly 
f i l l  wi th  sediment and deb r i s .  





Because of i t s - l a r g e  s i z e  compared t o  i t s  small watershed, Lake Tahoe 
has a very long residence time. The typ ica l  drop of water r e s ides  i n  
Lake Tahoe f o r  about 700 years (Byron and Goldman, 1986). Thus, those 
who are  concerned about preserving the  exceptional q u a l i t y  of Lake 
Tahoe cannot r e l y  on the flushing ac t ion  of p rec ip i t a t i on  and runoff 
t h a t  benef i ts  many other  lakes.  A s  a reasonable r u l e  of thumb, one 
may employ the approximation t h a t  sediments and n u t r i e n t s  discharged 
t o  Lake Tahoe remain there  forever,  e i t h e r  suspended i n  t he  water 
column o r  s e t t l e d  on the bottom. 

Like a l l  p lan ts ,  algae require  sunl igh t  and n u t r i e n t s  from t h e i r  
environment t o  f lour i sh  and grow. The main n u t r i e n t s  they requi re  a r e  
nitrogen and phosphorus, but they a l s o  require  many o the r  
micro-nutrients,  including i ron.  Because they requi re  sun l igh t ,  a lgae 
i n  lakes  are  l imited t o  the  euphotic zone, the  zone t h a t  i s  penetrated 
by sunlight.  In  Lake Tahoe, the euphotic zone is  about LOO meters 
deep. The zone where l i g h t  does not  penetrate  i s  known a s  t h e  aphot ic  
zone. 

When nu t r i en t s  a r e  ava i lab le ,  algae w i l l  exp lo i t  those n u t r i e n t s ,  
o f t en  r i s i n g  i n  number u n t i l  they have s c G r e d  t h e  ava i l ab l e  n u t r i e n t s  
and a rapid die-off occurs. A s  more n u t r i e n t s  become ava i l ab l e ,  
higher r a t e s  of growth occur and the  c l a r i t y  of the  water decreases.  

A t  any given time and p lace  i n  Lake Tahoe, the  a v a i l a b i l i t y  of e i t h e r  
ni t rogen or  phosphorus l i m i t s  the  growth of a lgae.  Thus, e i t h e r  
ni t rogen o r  phosphorus may be the " l imi t ing  nut r ien t . "  Algae requi re  
ni t rogen and phosphorus i n  a r a t i o  of about 15:l. His to r i ca l ly ,  
n i t rogen l imi t a t i on  ( i . e . ,  a shortage of  ni t rogen f o r  a l g a l  growth) 
has been the r u l e  i n  Lake Tahoe. However, a l g a l  growth i n  t he  Lake i s  
becoming more sens i t i ve  t o  the  a v a i l a b i l i t y  of phosphorus. 

I n  laboratory experxments i n  which n i t rogen ,  phosphorus, and o ther  
n u t r i e n t s  a r e  added t o  samples of Lake Tahoe water t o  i nves t iga t e  
t h e i r  e f f e c t s  on a l g a l  growth, water from Tahoe's t r i b u t a r i e s  
has been found t o  be biostimulatory i n  excess of what would be 
pred ic ted  by i t s  ind iv idua l  nu t r i en t  concentrat ions  (Byron and 
Goldman, 1988). This i nd ica t e s  t h a t ,  i n  general ,  Lake Tahoe's a lgae 
a r e  n u t r i e n t  s ta rved ,  with the  l imi t ing  n u t r i e n t  f l u c t u a t i n g  between 
n i t rogen ,  phosphorus, i r o n ,  other  micro-nutrients,  o r  a combination. 

b. Nutr ient  Cycling and Transformations 

There a r e  many chemical forms of n i t rogen  and phosphorus found i n  
Lake Tahoe, and they fol low complex cyc l e s ,  changing from one form t o  
another  with t h e  z s s i s t ance  of  b a c t e r i a ,  a lgae ,  f i s h ,  o the r  animals, 
and phys ica l  s t r e s s e s .  I t  i s  important t o  understand these  cycles  and 
the r o l e s  of t he  d i f f e r e n t  forms of n u t r i e n t s .  



Nitrosen. The 
nitrate (NO3) , 
photosynthesis 

nitrogen cycle starts with the simple inorganic form, 
which is assimilated by algae in the process of 
. The algae give up waste products and eventually die, 

or are eaten by animals who also give off waste products and later 
die. Their wastes and decay products form dissolved organic forms 
of nitrogen such as urea, uric acid, and amino acids. Bacteria then 
convert these dissolved organic forms to ammonia, an inorganic form, 
then back to nitrate, and the cycle starts again. 

In Lake Tahoe, the atmosphere is a major source of nitrate-nitrogen, 
as discussed under The Airshed and Atmospheric Deposition. Streams 
contribute not only nitrate-nitrogen,' but also ammonia-nitrogen and 
both dissolved and particulate organic nitrogen. Groundwaters 
contribute mostly nitrate-nitrogen. Although only the 
nitrate-nitrogen is immediately available to algae, all these forms 
can eventually be transformed to nitrate-nitrogen through the nitrogen 
cycle and, therefore, they are all important with respect to water 
quality, Additional research is needed into the rates at which the 
transformations occur from one form to another and the relative 
contributions of the various forms to the growth rate of algae. The 
Tahoe Research Group (UC-D) is conducting such research at this time. 

Phosphorus. The phosphorus cycle is not as complex, but does involve 
several forms. Inorganic phosphorus, typically orthophosphate, is 
assimilated by algae and thus converted to particulate organic 
phosphorus--the algae. As with nitrogen, the algae excrete wastes, 
are eaten, and die, and the waste and decay products form dissolved 
organic phosphorus compounds. Through bacterial action, the dissolved 
organic compounds are then converted back to orthophosphate and the 
cycle starts over. 

Although dust particles deposited upon Lake Tahoe by the wind can go 
into solution and contribute dissolved inorganic phosphorus to the 
Lake, the main source of phosphorus is the tributary streams, which 
contribute all three forms: dissolved inorganic, particulate organic, 
and dissolved organic. As with nitrogen, all three forms are 
important and additional research is needed into the rates of 
transformation and the relative contributions of the various forms to 
algae growth. 

Unlike nitrate-nitrogen, dissolved inorganic phosphorus has a high 
propensity to adsorb onto the surface of soil particles as it travels 
through the watershed either in surface waters or the groundwater. 
Normally, one would expect the contribution of inorganic phosphorus 
from groundwater to be relatively low, but Loeb (1987) found fairly 
high concentrations in groundwater in the Ward Creek watershed. (See 
the discussion of Groundwater, above.) 



I t  i s  no t  ce r t a in  t o  what extent  inorganic  phosphorus adsorbed on s o i l  
p a r t i c l e s  which reach Lake Tahoe through t r i b u t a r y  flows i s  a v a i l a b l e  
t o  algae.  Although it i s  possible  f o r  bac t e r i a  t o  colonize  t h e  soi l  
p a r t i c l e s  and cause the  re lease  of dissolved phosphorus f o r  eventua l  
use by t he  a lgae,  many s o i l  p a r t i c l e s  s e t t l e  out quickly and do n o t  
con t r ibu te  g r e a t l y  t o  Lake Tahoe's phosphorus budget. (See TRPA, 
1982d; P a e r l  e t  a l , ,  1972; Goldman e t  a l . ,  1982.) A s  d iscussed under -- -- 
Sediment Generation and Transport, t he  f i n e  clayey p a r t i c l e s  have t he  
highest  adsorption po t en t i a l  due t o  t h e i r  large surface a r ea ,  and 
these p a r t i c l e s  tend t o  s e t t l e  near t h e  mouths of t r i b u t a r y  streams. 

Uptake and recycl ing times f o r  orthophosphate a re  very rap id  r e l a t i v e  
t o  ni t rogen.  In  the  euphotic zone, most dissolved inorganic  
phosphorus i s  immediately taken up by t h e  algae and incorporated i n t o  
t h e i r  s t r u c t u r e .  

c .  Nutrient  Budgets 

When eva lua t ing  the  r e l a t i v e  inputs ,  ou tpu ts ,  s inks ,  and s to rage  of 
n u t r i e n t s  i n  a lake,  it i s  usefu l  t o  consider  a n u t r i e n t  budget. Lake 
Tahoe's c u l t u r a l  eutrophication i s  the  r e s u l t  of unbalanced n u t r i e n t  
budgets, i n  which inputs  o f  n u t r i e n t s  which s t imulate  a l g a l  growth 
exceed t h e  outputs ,  r e su l t i ng  i n  increased s torage of those n u t r i e n t s  
i n  the  water column. 

A t  t h i s  time t h e r e  a r e  s t i l l  too many unknowns t o  allow TRPA t o  
exac t ly  descr ibe  t h e  budgets f o r  n i t rogen  and phosphorus. Although 
inputs  from seve ra l  important t r i b u t a r y  streams have been f a i r l y  wel l  
documented, inputs  from groundwater a r e  no t  well quan t i f i ed ,  and 
atmospheric inputs  have only r ecen t ly  been studied o r  measured a t  a l l .  
With r e s p e c t  t o  ou tpu ts ,  the  output  v i a  t h e  Truckee River can be 
accura te ly  es t imated,  bu t  the  main ou tpu t ,  s e t t l i n g  t o  t h e  bottom of 
Lake Tahoe o r  "sedimentation," i s  d i f f i c u l t  t o  measure and i s  s t i l l  
being s tud ied .  

Without more p rec i s e  nu t r i en t  budgets, it i s  impossible t o  c r e a t e  
accura te  p r ed i c t i ve  models of t h e  f u t u r e  water q u a l i t y  of Lake Tahoe. 
However, TRPA and o the r s  have descr ibed approximate ni t rogen and 
phosphorus budgets i n  recent  yea r s  (TRPA, 1982d; SWRCB, 1980; Western 
Federal  Regional Council, 1979). The following paragraphs summarize 
a v a i l a b l e  information on n u t r i e n t  budgets: 

Nitrogen Budget, There i s  g r e a t  unce r t a in ty  regarding the  magnitude 
of atmospheric i npu t s  of inorganic  n i t rogen .  TRPA (1982d) es t imated 
t h e  i n p u t  a t  40 t o  66 metric tons/year  ( a s  N). Pending f u r t h e r  study, 
t h i s  i s  l i k e l y  t o  be a reasonable approximation. TRPA (1982d) 
es t imated  d i sso lved  inorganic n i t rogen  (DIN)  inputs  from t r i b u t a r y  
streams a t  2 t o  17 metr ic  tons/year ,  averaging about 10 metr ic  
tons/year .  Although TRPA be l ieves  t h i s  t o  be reasonably accu ra t e ,  
s ince it was based on ac tua l  monitoring of over 40 percent  of t h e  



annual inflow to Lake Tahoe, it does not reflect the large 
contributions of dissolved and particulate organic nitrogen from the 
tributaries. Recent monitoring by the United States Geological Survey 
indicates that total nitrogen loads from some streams may be ten times 
higher than the D I N  loads. 

TRPA (1982d) estimated nitrate-nitrogen inputs from groundwater at 2 
to 17 metric tons/year, averaging 10 metric tons/year. This estimate 
was based on a study of the Ward Valley (Loeb and Goldman, 1979) which 
found that surface water and groundwater outputs from the watershed 
were of about the same magnitude. However, subsequent research (Loeb, 
1987) on the Upper Truckee-Trout Creek watershed indicated that 
surface water outputs of nitrate-nitrogen were five to 20 times higher 
than outputs of nitrate-nitrogen from groundwater. Thus, the estimate 
of groundwater loading in TRPA, 1982d, may be too high. 

Nitrogen losses from Lake Tahoe via the Truckee River outflow are 
relatively minor compared to the volume of inflow. TRPA (1982d) 
estimated the outflow of nitrate-nitrogen at 1 to 5 metric tons/year. 

Estimates of nitrogen losses from Lake Tahoe due to sedimentation are 
very approximate and are the subject of ongoing research. TRPA 
(1982d) reported sedimentation estimates based on preliminary data 
from the Tahoe Research Group of 20 to 50 metric tons/year of dis- 
solved inorganic nitrogen and 200 to 500 metric tons/year of total 
nitrogen. The comments of D r .  Charles Goldman on the draft of this 
plan state that these estimates now appear to be too high. (See 
Volume VI, the response to comment A-341.) 

Although there are many unknowns and uncertainties, all of the data 
and analysis point to an imbalance in the nitrogen budget of Lake 
Tahoe favoring inputs over outputs. TRPA (1982d) estimated that D I N  
was accumulating in Lake Tahoe at a rate between 7.5 and 63.5 metric 
tons/year, with a pool of about 2000 metric tons of D I N  already in the 
Lake. Recent monitoring indicates that the higher, rather than the 
lower, estimate is closer to the truth. Considering the many 
different forms of nitrogen in Lake Tahoe's nitrogen cycle, the total 
annual accumulation of nitrogen in the Lake is undoubtedly much higher 
than these estimates. If one were to theorize that the increase in 
algal primary productivity in the Lake is tracking increases in the 
pool of total nitrogen, then it would appear that nitrogen storage is 
increasing by about 4 percent annually. 

For a graphical representation of the nutrient budget, see Figure 8. 

Phosphorus Budget, As with nitrogen, there is much uncertainty 
regarding atmospheric loads of phosphorus to Lake Tahoe. Although 
research is currently in progress, TRPA's estimate (1982d) of about 1 
to 2 metric tons/year is a reasonable estimate. 



According to TRPA (1982d), most of the phosphorus that reaches Lake 
Tahoe comes in the particulate form and is discharged to the Lake 
along with the suspended sediment in the streams. The clay fraction 
of the suspended sediment, which adsorbs phosphorus, is the primary 
carrier. Most of the particulate phosphorus is deposited at deltas at 
the mouths of the various streams. Therefore, most of the phosphorus 
which is available for algal growth is from the dissolved fraction, 
which is a relatively minor component of the total phosphorus load. 
TRPA estimated the total phosphorus load at 7 metric tons/year and the 
dissolved phosphorus load at about 2 metric tons/year (TRPA, 1982d). 

Also similar to the situation with nitrogen, TRPA (1982d) estimated 
that groundwater inputs to Lake Tahoe were about the same as surface 
water inputs, based on the 1979 study of the Ward Valley. However, 
the more-recent study of the Upper Truckee-Trout Creek watershed, 
which found that groundwater contributions of soluble phosphorus were 
only about 2 percent of the total contribution from the watershed, 
indicates that that estimate was probably high. 

TRPA does not have a good estimate for the rate of phosphorus 
sedimentation. The close relationship between particulate and 
adsorbed phosphorus and suspended sediments suggests that much of the 
phosphorus is quickly incorporated into the sediments. The smaller 
particles remain in suspension for a considerable time, and the 
dissolved forms are rapidly assimilated by algae and recycled. The 
loss of phosphorus from the system via the Truckee River is estimated 
at less than 1 metric ton/year (TRPA, 1982d). 

In summary, the phosphorus budget of Lake Tahoe also appears to be 
imba1anced;favoring inputs over outputs and resulting in a build-up 
of phosphorus in Lake Tahoe. However, the unique characteristics of 
phosphorus--its lack of a gas phase and its tendency to associate with 
sediments--suggest that management practices may more easily balance 
the phosphorus budget than the nitrogen budget. 

d. Role and Effects of Mixing 

Lake mixing brings nutrients from the aphotic zone into the euphotic 
zone and represents one of the most important mechanisms for making 
nutrients available for algal growth. Since the retention time of 
Lake Tahoe is about 700 years, nutrients entering the Lake are con- 
served and recycled. Scientists have observed that deep Lake mixing 
is associated with algal blooms. 

Mixing of Lake Tahoe is in response to water temperature and wind 
conditions. Lake Tahoe becomes stratified in the surmner with high 
water temperatures characterizing the epilimnion (upper layer) (Figure 
11). Since the density of water decreases with temperature, this 
layer remains lighter than the deep waters and does not mix. In the 
thermocline, temperatures decline from top to bottom. The hypolimnion 
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FIGURE 1 -Stratification of Lake Tahoe and Related Nitrogen Concentrations 



represents  the deep waters where temperature i s  the co ldes t  and most 
constant.  These temperature d i f fe rences  c rea te  b a r r i e r s  t o  Lake water 
mixing. Algae t i e  up nu t r i en t s  i n  the  epilimnion r e s u l t i n g  i n  low 
n i t r a t e  concentrations (Figure 11). These concentrations s t e a d i l y  
increase through the  thermocline s t r a t a  and become r e l a t i v e l y  constant 
i n  the  hypolimnion. 

Winter temperatures cool the waters of the  epilimnion and thermocline 
u n t i l  water temperatures of the  th ree  s t r a t a  a r e  approximately t h e  
same. A t  t h i s  po in t ,  the  th ree  layers  begin t o  mix. Depth of mixing 
i s  determined by the  s t rength of winds and storms. The deeper t h e  
mixing, the more nu t r i en t s  a r e  brought up i n t o  the  euphotic zone. 
Figure I1 shows the  temperature and n i t r a t e  values a f t e r  t h e  Lake has 
completely mixed. 

Mixing of the  waters of Lake Tahoe i s  highly var iab le  from year- 
to-year. The Lake i s  so deep and requi res  such a l a rge  amount of wind 
energy t o  mix the deep aphotic waters i n t o  the  euphotic zone, t h a t  
complete mixing occurs only during very cold winters  with  l a t e  storms 
(Byron and Goldrnan, 1986). During most years only a po r t i on  of the  
Lake's water i s  mixed. 

The consequence of t h i s  mixing i s  the  introduct ion of n u t r i e n t s  from 
the aphot ic  zone i n t o  the  euphotic zone where the  a lgae  grow and 
reproduce. This reservoi r  of n u t r i e n t s  i n  t h e  aphot ic  zone is the  
s torage area f o r  nu t r i en t  addi t ions  t o  the  Lake from watershed/stream 
runoff ,  groundwater recharge, and atmospheric deposit ion and repre- 
s en t s  a potent  source f o r  t h e  euphotic algae. 

The amount of n i t ra te -n i t rogen  t h a t  t h i s  mixing can con t r ibu te  t o  the  
euphotic zone may i n  some years  be a s  much a s  10 times the  input  from 
streams (Goldman, 1981; Byron e t .  a l .  1984). A s  Figure 12 shows, 
n i t r a t e  concentration i n  t h e  euphotic zone is highest  when t h e  deepest 
mixing occurs. 

A s  wi th  ni t rogen,  mixing represen ts  a p o t e n t i a l  source of phosphorus 
f o r  t h e  algae i n  t he  euphotic zone. However, phosphorus does not  show 
the  same increase with depth a s  n i t r a t e  does, due t o  rap id  
incorporat ion by algae. 

e . Cause-and-Ef f e c t  Relat ionships  

Although TRPA and o the r s  have not  y e t  developed accurate  p red ic t ive  
models of Lake Tahoe's water q u a l i t y ,  c e r t a i n  more-or-less 
quan t i f i ab l e  r e l a t i onsh ips  involving water q u a l i t y  a r e  apparent.  The 
following discussion covers t h r e e  such re la t ionsh ips :  t h e  r e l a t i onsh ip  
among primary product iv i ty ,  p r e c i p i t a t i o n ,  and mixing; t h e  
r e l a t i onsh ip  between primary p roduc t iv i ty  and c l a r i t y ;  and t h e  
r e l a t i onsh ip  between primary p roduc t iv i ty  and the  s torage  o r  
accumulated load of dissolved inorganic  ni t rogen i n  Lake Tahoe. 





Tracking a l g a l  primary product ivi ty  o r  PPR (Figure 5) ,  depth of l ake  
mixing (Figure 1 2 ) ,  and annual p rec ip i t a t i on  (Figure 131, it becomes 
evident t h a t  large increases i n  PRR general ly  correspond t o  high 
annual p rec ip i t a t i on ,  deep lake mixing, o r  both. Large PPR decreases 
a l s o  generally correspond t o  low annual p rec ip i t a t i on ,  shallow lake 
mixing, o r  both. 

Except f o r  year-to-year f luc tua t ions ,  PPR has been shown t o  be 
cons is ten t ly  increasing,  while the c l a r i t y  of Lake Tahoe has been 
gradually decreasing. This inverse r e l a t i onsh ip  between PPR and 
c l a r i t y  i s  expected. Increased PPR leads  t o  increasing amounts of 
a lgae which cause a loss  of c l a r i t y  a s  shown i n  Figure 14 .  Since t h i s  
l o s s  of c l a r i t y  i s  primarily the  r e s u l t  of increased a l g a l  growth, 
which i n  tu rn  depends upon increased contr ibut ions  of sediment and 
dissolved nu t r i en t s  t o  Lake Tahoe, cont ro l  of these sources becomes 
c r i t i c a l  i n  maintaining the  exceptional water qua l i t y  of  t he  Lake. 

A s  discussed i n  the  Environmental Threshold Carrying Capacity Study 
Report (TRPA, 1982d), the  "accumulated loadn o r  s torage of dissolved 
inorganic nitrogen ( D I N )  i n  Lake Tahoe was estimated t o  be increas ing  
between 7 - 5  and 63.5 tons per  year. Recent data i nd ica t e  t h a t  n i t r a t e  
i s  accumulating a t  a r a t e  of 77 tons  per  year (Goldman, personal  
communication). A s  Figure 15 shows, t he re  i s  a s t rong r e l a t i o n s h i p  
between PPR and accumulated load f o r  both the  high and low est imates .  

5. Systems Model Summary and Conclusions 

A s  t he  preceding pages show, Lake Tahoe, i t s  watershed, and i t s  
a i r shed  represent  a complex eco logica l  system. A thorough 
understanding of t h i s  system is necessary t o  i den t i fy  appropr ia te  
management techniques t o  cont ro l  changes i n  water q u a l i t y  and a t t a i n  
and maintain water q u a l i t y  thresholds  and standards.  In  summary, the  
systems model revea ls  t he  following information: 

- - In t he  Tahoe Region, sources of stream sediments are l a rge ly  
within the channels themselves. Sediments b u i l d  up i n  
channels u n t i l  large-enough flows occur t o  move them. 

-- Increased sediment production a f f e c t s  f i s h  spawning, 
t u r b i d i t y  and c l a r i t y  of rece iv ing  waters,  channel 
s t a b i l i t y ,  a e s t h e t i c s ,  f i s h  h a b i t a t ,  and phosphorus loading 
t o  Lake Tahoe. 

-- Storm o r  snowmelt runoff accounts f o r  the  rap id  rise i n  
streamflows and peak discharges ,  Groundwater accounts f o r  
base flow. 

-- I f  r a i n f a l l  o r  snowmelt exceeds a s o i l ' s  i n f i l t r a t i o n  r a t e ,  
water w i l l  flow overland. Vegetation removal, s o i l  
compaction, and s o i l  removal decrease a s o i l ' s  i n f i l t r a t i o n  
capacity.  Overland runoff i s  extremely r a r e  i n  t he  n a t u r a l  - 
a reas  of the  Tahoe Region. 





- - Expanding and con t rac t ing  a reas  o f  s a t u r a t e d  s o i l s ,  known a s  
"variable source a reas , "  provide a d i r e c t  pathway f o r  
p r e c i p i t a t i o n  and snowmelt (and t h e i r  n u t r i e n t s )  t o  r each  
streams. Runoff from t h e s e  v a r i a b l e  source a r e a s  can b e  
s u b s t a n t i a l .  To avoid damage t o  water  q u a l i t y ,  t h e s e  
va r iab le  source a reas  (genera l ly  stream environment zones) 
must be p ro tec ted  from dis turbance .  

Increases  i n  drainage d e n s i t y ,  a measure of watershed 
d i s s e c t i o n ,  a r e  a s s o c i a t e d  with i n c r e a s e s  i n  y i e l d s  of 
sediment and d i s so lved  n u t r i e n t s .  I n  a n a t u r a l  a r e a ,  
inc reas ing  v a r i a b l e  source a r e a s  inc rease  t h e  dra inage 
densi ty .  In  developed a r e a s ,  man-made condu i t s  and 
drainageways a l s o  inc rease  dra inage dens i ty .  These condu i t s  
and drainageways s h o r t - c i r c u i t  t h e  t r ea tment  t h a t  i s  
normally provided by t h e  s o i l  and vege ta t ion  complex. 

- - Stream environment zones a r e  capable of  r a p i d  uptake and 
incorpora t ion of n u t r i e n t s ,  a r e  conducive t o  
d e n i t r i f i c a t i o n ,  and have many o t h e r  b e n e f i t s  t o  water  
q u a l i t y ,  such a s  f i l t e r i n g  o u t  sediments and spreading peak 
flows. Nut r i en t  and sediment removal r a t e s  o f  undis turbed 
SEZs a r e  h igh,  b u t  when d i s t u r b e d ,  they can a c t u a l l y  be a 
source of sediments and d i s so lved  n u t r i e n t s .  SEZs must be 
p ro tec ted  f o r  t h e s e  reasons .  

- - In some p a r t s  o f  t h e  Tahoe Region, c o n t r i b u t i o n s  o f  
d issolved n u t r i e n t s  from groundwater t o  Lake Tahoe a r e  a s  
high a s  c o n t r i b u t i o n s  from s u r f a c e  water .  Groundwaters have 
higher  n u t r i e n t  concen t ra t ions  c l o s e  t o  Lake Tahoe, where 
development is concentra ted .  

- - Natura l  undis turbed watersheds a r e  very  e f f i c i e n t  and 
conservat ive  i n  t h e  t r ea tment  of  n u t r i e n t s .  Removal r a t e s  
of  up t o  100 p e r c e n t  have been observed i n  n a t u r a l  a r e a s .  

- - Development o f  t h e  watershed i n c r e a s e s  y i e l d s  of  sediments 
and d i s so lved  n u t r i e n t s  by providing new sources  o f  bo th  and 
in t i e r fe r ing  wi th  t h e  n a t u r a l  d e l i v e r y  and removal 
mechanisms. Typ ica l ly ,  development i n c r e a s e s  sediment 
sources;  i n c r e a s e s  sediment y i e l d s ;  i n c r e a s e s  n u t r i e n t  
y i e l d s ;  i n c r e a s e s  peak f lows;  i n c r e a s e s  stream energy and 
t h e  a b i l i t y  o f  s t reams t o  t r a n s p o r t  sediments;  dec reases  
hydrologic  l a g  t i m e ;  dec reases  hydrologic  f low t i m e ;  and 
s h o r t - c i r c u i t s  t h e  a b i l i t y  of t h e  watershed t o  remove 
sediments and d i s s o l v e d  n u t r i e n t s  from r u n o f f .  

- - Development adds s i x  new sources  of  sediments and d i s s o l v e d  

n u t r i e n t s :  f e r t i l i z e r ,  sewage e x f i l t r a t i o n ,  sewage l e a c h a t e ,  
a i r b o r n e  n u t r i e n t  emiss ions ,  inc reased  e r o s i o n ,  and c u t s  and 
f i l l s .  



- - Local and distant sources of airborne nitrogen and 
phosphorus contribute inputs to lake Tahoe. Short-range 
transport (less than 300 miles) involves large urbanized 
areas of California. 

- - Lake Tahoe is suffering from cultural eutrophication from an 
imbalanced nutrient budget. The algae are nutrient-starved, 
with the limiting nutrient fluctuating between nitrogen, 
phosphorus, iron, or a combination. The nitrogen and 
phosphorus budgets are both out of balance; the phosphorus 
budget may be easier to balance. 

- - Sharp increases in algal productivity are associated with 

high annual precipitation and deep mixing of Lake Tahoe, 
Decreases in algal productivity are associated with low 
annual precipitation and shallow mixing. 

- - Increasing algal productivity is a function of increasing 
storage of dissolved nutrients in Lake Tahoe. As algal 
productivity increases, clarity decreases. 

Based on the systems model, one may arrive at a number of conclusions 
about water quality management. TRPA expresses these conclusions as a 
set of six needs for water quality management. All of these needs are 
important, and a well-balanced management program will address all of 
them : 

- - the need to preserve the soil's capacity to infiltrate 
runoff waters, 

- - the need to ~rotect variable source areas. stream 
environment zones, and natural areas in general, 

-- the need to be aware of changing drainage density, to avoid 
adding new conduits and channels to the watershed, and to 
infiltrate runoff wherever ~ossible. 

-- the need to control nutrients reaching receiving waters from 
fertilizer use and sewase s~ills and leaks. 

- - the need to be aware of atmospheric nutrient loads, and to 

control them where ~ossible. and 

- - the need to control erosion, to avoid exposing new sources 

of sediment and dissolved nutrients to runoff waters. 



111. PROBLEM ASSESSMENT AND CONTROL NEEDS 

The systems model, above, sets the  s t a g e  f o r  t h e  problem 
assessment and determination of  c o n t r o l  needs. I n  genera l ,  
urbaniza t ion  and development o f  t h e  Lake Tahoe Region 
inc rease  drainage d e n s i t y  and add impervious coverage t o  t h e  
watershed, inc reas ing  loads  of sediments and d i s so lved  
n u t r i e n t s  t o  Lake Tahoe and a c c e l e r a t i n g  i t s  eu t roph ica t ion .  
Local sources o f  a i rborne  n u t r i e n t s  e n r i c h  t h e  background 
l e v e l s  from upwind a r e a s ,  and c o n t r i b u t e  t o  depos i t ion  of  
n u t r i e n t s  on Lake Tahoe. 

F e r t i l i z e r s  and l o s s e s  from sewage c o l l e c t i o n  and t rea tment  
systems add n u t r i e n t s  t o  t h e  system, and such a c t i v i t i e s  a s  
timber ha rves t ing ,  r e c r e a t i o n ,  off-road v e h i c l e  use ,  g raz ing ,  
boat ing ,  and dredging c o n t r i b u t e  t o  t h e  water  q u a l i t y  problems. 

Table 1 4 ,  P o l l u t a n t s  i n  Runoff from Various A c t i v i t i e s ,  
while based on a l i m i t e d  number of samples ga the red  f o r  
TRPA's i n i t i a l  208 p lan  i n  t h e  19701s,  g i v e s  a  g e n e r a l  
i n d i c a t i o n  of t h e  q u a l i t y  o f  su r face  runoff  and r e l a t i v e  
impacts on water q u a l i t y  from var ious  l and  uses .  

A. URBAN EROSION, RUNOFF, AND DLSTURBANCE 

A primary o b j e c t i v e  of  t h i s  208 plan  i s  t o  c o n t r o l  t h e  e l e v a t e d  
loads  of  sediments and d i s so lved  n u t r i e n t s  t o  Lake Tahoe 
which r e s u l t  from e r o s i o n ,  runof f ,  and d i s tu rbance  wi th in  
the  Lake ~ a h o e  Basin. 

1. S t r e e t s ,  Roads, and Highways 

The systems model d i s c u s s e s  t h e  importance of  d ra inage  d e n s i t y  i n  
determining t h e  l e v e l  o f  sediment and n u t r i e n t  loads  from a given 
watershed. I n  n a t u r a l  cond i t ions ,  a  smal l  network o f  s tream 
channels  d r a i n s  each watershed,  and s u r f a c e  runoff  i s  
v i r t u a l l y  non-exis tent .  Then, s t a r t i n g  w i t h  development of  
a  s t r e e t ,  road, and highway network, man i n a d v e r t e n t l y  
i n c r e a s e s  t h e  d e n s i t y  o f  dra inage  condu i t s ,  adds s u r f a c e s  
which d o n ' t  a l low i n f i l t r a t i o n  of  water  t o  occur ,  c r e a t e s  
su r face  runof f ,  and s t a r t s  t h e  i n e v i t a b l e  degrada t ion  of  
runoff  water  q u a l i t y .  

I f  t h e  a d d i t i o n  o f  s t r e e t s  and roads is  f a i r l y  minor, a s  i n  t h e  
more n a t u r a l  watersheds of  t h e  Tahoe Basin (e .g . ,  General Creek) ,  
then t h e  inc rease  i n  dra inage  d e n s i t y  is smal l  and t h e  e f f e c t s  on 
o v e r a l l  loads  o f  sediments and d i s so lved  n u t r i e n t s  a r e  
minor. But when l a r g e  a r e a s  a r e  subdivided,  and roads a r e  
cons t ruc ted  t o  s e r v e  those  s u b d i v i s i o n s ,  sediment loads  may 
i n c r e a s e  t e n f o l d  o r  more (Glancy, 1981; White and Franks,  
1978; Skau e t  a l . ,  1980) and n u t r i e n t  loads  a l s o  inc rease  -- 
(Brown e t  a l . ,  1983; Byron and Goldman, 1987; Dunne and -- 
Leopold, 1978). 



TABLE 14 Pollutants in Runoff From Various Activities 

Suspended N i t r a t e  T o t a l  T o t a l  T o t a l  Grease 
S o l i d s  T u r b i d i t y  Nitrogen Nitrogen Phosphate I r o n  Ch lo r ide  & O i l  
mg/l FTU mg/N/l mg/N/1 mg PO /I mg/l mg/l mg/l 4 

Lands Zoned General  F o r e s t  6 6 6 0.03 0.2 0 .1  0.4 1 0.6 

Dis turbed  Lands: 
Denuded Areas 990 320 0.25 4.1 1.7 1.9 3 1 8.0 

Const ruc t ion  S i t e s  8,700 760 0.12 4.0 0.5 2.3 2 0 0 .1  

Land Use Rela ted :  
Rooftop Drainage 3 0 7 0.02 0.8 0.5 4.7 1 3  7 

Corporat ion Yards 440 140 0.07 3.3 0.8 7.7 170 5 7 

Mobile Home Parks  5,700 930 0.10 0.9 0.8 4.4 34 2 4 

Auto Se rv i ce  S t a t i o n s  280 110 0.21 0.8 0.9 1.3 1 6  1 2  

Horse S t a b l e s  7 1 2 7 0.02 1.8 2.2 6.2 1 0  9 

Snow S to rage  S i t e s  140 9 0 0.10 3.5 0.6 0.2 1 3  10 

Unstable Drainage Systems: 
Earthen Roadside Di tches  650 180 - 3.2 1.0 1.1 3 2 2 8 

Earthen Channels 610 310 0.11 1.3 1.0 0.8 20 3 1 

Transpor t a t ion  Related:  
Unpaved Park ing  Lots  17,000 1,000 - 9.2 3.5 3.4 3 3 7 6 

Paved Park ing  Lots  320 110 0.56 3.8 1.6 1.0 2 4 4 3 

Unpaved Roads & Driveways 7,800 5,100 0.88 2.6 1.2 3.2 2 1 3 8 

Paved S t r e e t s  680 280 0.14 1.2 0.9 0.9 15 24 

Roadway Cuts  and F i l l s  440 300 0.16 1.0 0.7 0.5 9 7 



There a re  approximately 1000 miles of s t r e e t s ,  roads, and 
highways i n  the Tahoe Region, a s  follows: 

Major Highways 100 miles 
Local S t r e e t s  600 miles 
D i r t  Roads 300 miles 

In addi t ion t o  increasing drainage dens i ty  and impervious 
coverage, road construction may a l s o  r e s u l t  i n  e levated 
l eve l s  of erosion and runoff from unstable  a reas  such a s  c u t  
and f i l l  s lopes,  drainage d i tches ,  and road shoulders. 
Without proper s t a b i l i z a t i o n ,  these a reas  a r e  p o t e n t i a l  
sediment sources t h a t  can a f f e c t  Lake Tahoe by t h e  developed 
drainage density network. Although it i s  based on l imi ted  
da ta ,  Table 14  ind ica tes  t h a t  a l l  components of t h e  highway 
t ransporta t ion system have se r ious  impacts on water qua l i t y .  

Management p rac t ices  a r e  necessary t o  cont ro l  t he  problems 
associated with s t r e e t s ,  roads, and highways. These p rac t i ce s  
should be geared toward i n f i l t r a t i o n  of runoff,  t o  negate t he  
increased drainage densi ty ,  and s t a b i l i z a t i o n  of unstable  
drainages,  slopes, and shoulders. The necessary p r a c t i c e s  
include both c a p i t a l  improvements and proper operat ion and 
maintenance. The Capi ta l  Improvements Program, Volume I V  
and t h e  Bf4P Handbook, Volume 11, set f o r t h  t he  required 
program of control .  The main implementing agencies a r e  
l oca l  u n i t s  of government, improvement d i s t r i c t s ,  s t a t e  
highway departments, and s t a t e  and f e d e r a l  land management 
agencies. . 

Construction of new road networks should a l s o  be avoided, such a s  
would be necessary t o  serve new subdivisions.  

TRPA does not have extensive l o c a l  da t a  on the  e f fec t iveness  
of management p r ac t i ce s  f o r  s t r e e t s ,  roads,  and highways. 
However, s tud ies  elsewhere i n  t he  country ind ica te  t h a t  BMPs 
can reduce y ie lds  of suspended sediment from small  urbanized 
a reas  by 80 t o  100 percent ,  and y i e l d s  of phosphorus and 
ni t rogen by 40 t o  80 percent  (SchueLer, 1987). 
Unfortunately, t he  c o s t s  of applying BMPs r e t roac t ive ly  t o  
s t r e e t s ,  roads, and highways a r e  q u i t e  high; TRPA's Capi ta l  
Improvements Program f o r  Erosion and Runoff Control on 
publ ic  rights-of-way i s  estimated t o  c o s t  approximately $300 
mil l ion over the  next  20 years.  

2. Ex is t ing  Development 

The main reason s t r e e t s ,  roads,  and highways e x i s t  i n  the  
Tahoe Region i s  t o  serve the  urbaniza t ion  of t h e  Region and 
provide access t o  development. Exis t ing  development can be 
placed i n  the  following ca tegor ies :  r e s i d e n t i a l ,  commercial, 
t o u r i s t ,  r ec rea t ion ,  and publ ic  se rv ice .  



Although some types of development a re  associated with p a r t i c u l a r  
po l lu tan ts  o r  sources of nu t r ien t s  (e.g.,  golf courses and 
f e r t i l i z e r s ) ,  i n  general  a l l  ca tegories  of development a f f e c t  
runoff water qua l i ty  i n  t he  same way--they increase drainage 
densi ty  and impervious coverage, thereby increasing loads  of 
sediments and dissolved nu t r i en t s  t o  Lake Tahoe. 

In  combination with the s t r e e t  and road network, e x i s t i n g  develop- 
ment within t he  Tahoe Region represents  by f a r  the  l a r g e s t  source 
of elevated sediment and nu t r ien t  loads from the  watershed. 
Sediment and nu t r i en t  loads from na tu ra l  por t ions  of t h e  water- 
shed are  much lower, on a per-area bas i s ,  than from 
developed areas .  In a s e t  of s t ud i e s  of a na tura l  a r ea  j u s t  
outs ide  t he  Tahoe Region near Spooner Summit, n u t r i e n t  loads 
t o  the stream draining the  area were most of ten below t h e  
l eve l  of detect ion (Melgin, 1985; Greenlee, 1985; Rhoades - e t  
a l . ,  1985, 1986.) (For more discussion of t h i s  t op i c ,  see  - 
t he  systems model, above). 

Given the  harsh climate and r e l a t i v e l y  f r a g i l e  ecology of 
the  Tahoe Region, the  amount of ex i s t i ng  development i s  
extensive. The ex i s t i ng  leve l  of development i s  shown i n  
Figure 3 and Table 6. 

A s  with the  ex i s t i ng  network of s t r e e t s ,  roads, and highways, 
management p r ac t i ce s  a r e  necessary t o  cont ro l  e levated l e v e l s  of 
erosion and runoff from ex i s t i ng  development. These management 
p rac t ices  should be geared toward erosion cont ro l  and 
treatment of runoff waters through the  use of na tu ra l  and 
a r t i f i c i a l  wetlands a s  c lose  t o  the  source of t he  problem a s  
possible .  Management p r ac t i ce s  should a l s o  i n f i l t r a t e  
runoff ,  t o  negate the  e f f e c t s  of increased impervious 
coverage and drainage densi ty;  s t a b i l i z i n g  unstable s lopes  
and drainageways; and revegetat ing denuded areas .  

Studies from around t h e  country i nd i ca t e  t h a t  app l ica t ion  of 
BMPs can reduce suspended sediment y i e l d s  from small a r ea s  
by 80 t o  100 percent ,  and y ie lds  of phosphorus and ni t rogen 
by 40 t o  80 percent  (Schueler, 1987). Where t he  dens i t y  of 
ex i s t i ng  development i s  low, t he  r e t roac t ive  appl ica t ion  of 
B b P s  i s  general ly  inexpensive and cost-effect ive .  However, 
where the  dens i ty  of e x i s t i n g  development i s  g rea t ,  
re t roac t ive  appl ica t ion  of BMPs w i l l  be expensive, and 
frequently d i c t a t e s  a community-wide treatment,  r a t h e r  than 
ac t ions  by ind iv idua l  property owners. 



One important p r i n c i p l e  of  t h e  208 p lan  i s  t h a t  development 
should f u l l y  o f f s e t ,  o r  m i t i g a t e ,  both  t h e  on-s i t e  and 
o f f - s i t e  water  q u a l i t y  impacts o f  t h a t  development. 
Exis t ing  development should a l s o  o f f s e t  i t s  impacts by 
i n s t a l l i n g  on-s i te  management p r a c t i c e s ,  and by c o n t r i b u t i n g  
t o  the  s o l u t i o n  of  o f f - s i t e  impacts when making major 
improvements. 

I n  s i t u a t i o n s  where s p e c i f i c  water  q u a l i t y  problems can be  t r a c e d  
t o  the  a c t i o n s  o r  i n a c t i o n s  of  i n d i v i d u a l  persons o r  e n t i t i e s ,  
t h e  TRPA o r  another  p u b l i c  agency should have t h e  a u t h o r i t y  t o  
r equ i re  abatement o f  t h e  problem. 

3. Urban Drainage Systems 

A s  t he  c r e a t i o n  of  s t r e e t s ,  roads ,  and va r ious  urban l a n d  u s e s  
c r e a t e s  su r face  runoff  i n  t h e  watershed, demands f o r  improved 
drainage systems a r i s e  t o  avoid f looding o f ,  o r  damage t o ,  roads  
o r  o t h e r  s t r u c t u r e s .  Highway departments, s t a t e  and f e d e r a l  land 
managers, l o c a l  governments, improvement d i s t r i c t s ,  and p r i v a t e  
i n d i v i d u a l s  c o n s t r u c t  d i t c h e s ,  c u l v e r t s ,  d r a i n s ,  and o t h e r  
devices t o  convey t h e  runoff  away from developed a r e a s .  

A s  shown i n  Table 1 4 ,  previous  monitoring s t u d i e s  i n  t h e  
Tahoe Region have shown t h a t  uns tab le  roads ide  d ra inage  
f a c i l i t i e s  a r e  s i g n i f i c a n t  water  q u a l i t y  problems. 

These dra inage  systems f u r t h e r  aggravate  t h e  impacts o f  urbani-  
z a t i o n  on t h e  watershed,  by s h o r t - c i r c u i t i n g  t h e  e x t e n s i v e  
a b i l i t y  of  t h e  watershed t o  c l eanse  and i n f i l t r a t e  runof f  waters .  
Although t h e  need f o r  properly-designed and maintained d ra inage  
systems i s  undeniable,  c a r e  must b e  taken i n  t h e i r  des ign  and 
opera t ion  t o  p rese rve ,  a s  much a s  p o s s i b l e ,  t h e  n a t u r a l  a t t r i -  
bu tes  o f  t h e  watershed. Such systems should stress 
de ten t ion ,  i n f i l t r a t i o n ,  and t r ea tmen t  of  runoff  wa te r s  
before  r e l e a s e  t o  Lake Tahoe o r  i t s  t r i b u t a r i e s .  

To t h e  e x t e n t ' t h a t  s p e c i f i c  dra inage  systems o r  dev ices  can be 
shown t o  cause s p e c i f i c  water  q u a l i t y  problems, TRPA o r  o t h e r  
p u b l i c  agencies  should have t h e  a b i l i t y  t o  r e q u i r e  remedial  
a c t i o n  from t h e  r e s p o n s i b l e  p a r t y .  

S t a t e  o r  f e d e r a l  d i scharge  pe rmi t s ,  i s sued  under t h e  
a u t h o r i t y  o f  t h e  f e d e r a l  Clean Water A c t  o r  under state l a w ,  
should a l s o  be  used t o  c o n t r o l  t h e  water q u a l i t y  problems 
assoc ia ted  w i t h  urban dra inage  systems. 



4. Additional Development 

In the same ways tha t  ex i s t i ng  s t r e e t s ,  roads, urban land uses ,  
and drainage systems c rea te  erosion and runoff problems, 
addi t ional  development i n  the  Tahoe Region w i l l  add t o  t he  
problems. Over the next 20 years, TRPA's Regional Plan w i l l  
allow addi t iona l  development i n  the following categories:  r e s i -  
den t ia l ,  commercial, t o u r i s t  accommodations, recreat ion,  and 
public service ,  a s  described i n  Section 11 (see Land U s e ) .  

Since ex i s t i ng  leve ls  of development a re  grea te r  than t h e  an t i c i -  
pated addi t iona l  development; since most addi t ional  development 
w i l l  not require  construction of new s t r e e t s  o r  roads (o ther  than 
driveways); and since management agencies can l i m i t  impervious 
coverage and require appl icat ion of management prac t ices ,  t he  
impacts from the  addi t iona l  development should be small, compared 
t o  the  impacts of the development t h a t  e x i s t s  today. A s  
discussed i n  Section 11, addi t ional  development permitted 
under t h i s  2 0 8  plan w i l l  increase land coverage by l e s s  than 
f ive  percent. This increase,  i n  tu rn ,  should increase 
drainage dens i ty  by l e s s  than two percent ,  and since a l l  
addi t ional  development w i l l  incorporate i n f i l t r a t i o n  
f a c i l i t i e s  and other BMPs i n  i n f i l t r a t e  runoff, the  ac tua l  
increase i n  drainage dens i ty  w i l l  be l e s s .  

Nevertheless, controls  on addi t iona l  development a r e  
necessary. Creation of new subdivisions on raw land should 
be avoided, temporary and permanent management prac t ices  
should be appl ied t o  a l l  new s t ruc tu re s ,  development should 
be directed t o  those a r eas  posing t h e  l e a s t  r i s k  t o  water 
qua l i t y ,  impervious coverage should be l imited,  and the 
na tura l  a t t r i b u t e s  of t he  watershed should be preserved a s  
much a s  possible .  In addi t ion ,  persons responsible f o r  
addi t iona l  development should o f f s e t ,  o r  mit igate ,  the  
o f f - s i t e  and on-site impacts of t h a t  development. 

TRPA's ana lys i s  of the c o s t s  and e f fec t iveness  of water 
qua l i t y  cont ro l  measures, conducted pursuant t o  t he  
requirements of Chapter 32 of the TRPA Code of Ordinances, 
ind ica tes  t h a t  t he  appl ica t ion  of preventive BMPs t o  
addi t iona l  development i s  one of t he  most cost-effect ive 
cont ro l  measures avai lable  t o  p r o t e c t  water qua l i t y ,  s ince 
the  design and the  cos t  of BMPs i s  e a s i l y  incorporated i n t o  
new pro jec t s  a t  t h e i r  inception.  



5. Encroachment Upon Stream Environment 
Zones 

A s  discussed i n  the  systems model, the  stream environments 
of the  Tahoe Region are  v i t a l l y  important t o  t h e  
preservation of good water qua l i ty .  Stream environment 
zones can f i l t e r  out large amounts of both p a r t i c u l a t e  and 
dissolved matter  from runoff waters bu t ,  when they a r e  
disturbed,  they represent a potent reserve of sediments and 
nu t r i en t s  which i s  ea s i l y  t ransported t o  Lake Tahoe. SEZs 
a l so  have many other  values r e l a t ed  t o  water qua l i t y ,  such 
a s  scenic,  w i ld l i f e ,  f i shery ,  and vegetation values. 

For more de t a i l ed  information on the  a b i l i t y  of SEZs t o  
remove sediments and dissolved nu t r i en t s  from runoff and 
t r i bu t a ry  flows, see the  systems model, Table 11, and Volume 
I11 of t h i s  208 plan. 

The ~ h r e s h o l d  Study Report (TRPA, 1982d) and the  208 plan 
(TRPA, 1977b) reported t h a t  4,376 of t he  9,196 acres  of SEZs 
i n  the  urbanized areas  of t he  Region had been developed, 
dis turbed,  o r  divided. In  addi t ion t o  t he  9,196 ac re s  of 
SEZs i n  the  urbanized a reas ,  the  Lake Tahoe Basin Water 
Quality Management Plan (TRPA, 1981d) reported 15,971 ac re s  
of SEZs ex i s t i ng  on publ ic  lands. 

Because of t h e i r  importance t o  water qua l i t y ,  encroachment upon 
S E Z s  should be severely r e s t r i c t e d ,  and a reas  of e x i s t i n g  en- 
croachment should be res tored  wherever possible .  A s  noted 
above under Additional Development, these  preventive BMPs 
a re  cost-effect ive  ways t o  p ro t ec t  water qua l i ty .  

A l l  new development should be s e t  back from the  edge of SEZs t o  
buffer  the  SEZs from erosion,  runoff ,  a l t e r a t i o n ,  and human 
a c t i v i t i e s  associated with t h a t  development. The width of such 
setbacks should be r e l a t e d  t o  t h e  s e n s i t i v i t y  of t he  SEZ, par- 
t i c u l a r l y  i n  terms of channel type and s t a b i l i t y .  Broad SEZs 
surrounding meandering streams, f o r  example, requ i re  wider 
setbacks than'narrow SEZs adjacent  t o  deeply inc i sed ,  V-shaped 
channe 1s. 

6. Vegetation Displacement and Al te ra t ion  

To p ro t ec t  and preserve t h e  na tu ra l  a b i l i t i e s  o f  t he  watershed of 
Lake Tahoe t o  f i l t e r  out  sediments from runoff waters,  t o  i n f i l -  
t r a t e  runoff water,  and t o  u t i l i z e  n u t r i e n t s  i n  t h e  runoff water, 
it i s  v i t a l l y  important t o  p ro t ec t  and preserve vegetat ion.  
Vegetation s t a b i l i z e s  t h e  watershed by helping t o  phys ica l ly  hold 
the  s o i l  and surface duff l ayer  i n  p lace .  In  addi t ion ,  
vegetation removes n u t r i e n t s  from t h e  water a s  it pe rco l a t e s  
down and through the  p l a n t ' s  roo t  zone. Considering t h e  
cold winters ,  dry summers, sho r t  growing season, and 
r e l a t i v e l y  non-productive s o i l s  found i n  t h e  Tahoe Region, 



it i s  a l s o  important t o  n u r t u r e  p l a n t  spec ies  which a r e  
e i t h e r  n a t i v e  t o ,  o r  adapted t o ,  t h e  Region. Native and 
adapted p l a n t s  minimize t h e  need f o r  watering and 
f e r t i l i z i n g  and a r e  more l i k e l y  t o  survive  i n  t h e  Tahoe 
c l imate  than o t h e r  p l a n t s ,  such a s  c e r t a i n  ornamentals ,  
which may be imported t o  t h e  Region. 

Programs a r e  needed t o  p r o t e c t  n a t i v e  vegeta t ion  and s u r f a c e  
duff from displacement o r  a l t e r a t i o n ,  and t o  ensure  t h a t  
r evege ta t ion  e f f o r t s  u t i l i z e  only  d e s i r a b l e  n a t i v e  and 
adapted p l a n t s .  Such programs should cover t r e e s ,  shrubs,  
f lowering p l a n t s ,  and g r a s s e s ,  and should p r o t e c t  vege ta t ion  
from dis turbance  both during t h e  cons t ruc t ion  phase of  
p r o j e c t s  and during implementation o f  landscaping programs. 

I n f i l t r a t i o n  o f  runoff  water  i s  an e s s e n t i a l  p a r t  o f  t h e  
c o n t r o l  measures needed t o  p rese rve  water  q u a l i t y  i n  t h e  
Tahoe Region. To t h e  e x t e n t  t h a t  i n f i l t r a t i o n  can be  
accomplished i n  a r e a s  well-vegetated with n a t i v e  and adapted 
p l a n t  s p e c i e s ,  inc luding both  n a t u r a l  and a r t i f i c i a l  
wetlands,  t h e  a b i l i t y  o f  t h e  watershed t o  c l eanse  t h e  
runoff  waters  of  sediments and n u t r i e n t s  w i l l  be more f u l l y  
r e a l i z e d .  I n f i l t r a t i o n  i n  s o i l s  p l a n t e d  wi th  n a t i v e  
vege ta t ion ,  f o r  ins t ance ,  i s  s u p e r i o r  t o  i n f i l t r a t i o n  i n  
i n f i l t r a t i o n  t r enches  and d r y  w e l l s  because i n f i l t r a t i o n  of  
runoff  water t h a t  passes  through t h e  b i o l o g i c a l l y  a c t i v e  
upper one-to-two f e e t  of t h e  s o i l  column and through t h e  
r o o t  zone o f  t h e  vege ta t ion  w i l l  be c leansed of  n u t r i e n t s  (Ryden 
e t  a l . ,  1979; Hussey e t  a l . ,  1984; Greenlee, 1985). -- -- 

7. F e r t i l i z e r  

J u s t  a s  it i s  important  t o  l i m i t  a l t e r a t i o n  o r  d i s tu rbance  o f  
vege ta t ion  t o  preserve  t h e  n a t u r a l  func t ions  o f  t h e  watershed of 
Lake Tahoe, it is a l s o  impor tant  t o  l i m i t  t h e  a d d i t i o n  o f  f e r -  
t i l i z e r ,  which may l each  from t h e  s o i l  and become a component of  
runoff  waters .  The 1981 problem assessment (TRPA, 1981d) 
es t imated  t h a t  3.5 metric t o n s  o f  n i t r o g e n  may be leached 
i n t o  t h e  r ece iv ing  waters  of  t h e  Tahoe Basin each year .  
Golf courses  accounted f o r  2.7 m e t r i c  t o n s  p e r  y e a r ,  whi le  
home ya rds  accounted f o r  0.6 m e t r i c  t o n s  p e r  year .  Mul t ip le  
u n i t s  and schools  each accounted f o r  0.1 m e t r i c  t o n s  o f  
n i t r o g e n  leached i n t o  t h e  groundwater o r  s u r f a c e  water  each 
year .  

While t h e  use of  f e r t i l i z e r  may be  necessary  i n  some 
a p p l i c a t i o n s ,  such a s  e s t a b l i s h i n g  e ros ion-con t ro l  
v e g e t a t i o n ,  management p r a c t i c e s  a r e  needed which r e g u l a t e  
t h e  amount o f  f e r t i l i z e r  a p p l i e d ,  t h e  methods and r a t e s  o f  
a p p l i c a t i o n  and i r r i g a t i o n ,  t h e  t y p e s  o f  f e r t i l i z e r  
u t i l i z e d ,  and t h e  l o c a t i o n s  where f e r t i l i z e r s  a r e  x e d .  
Since they  have n e g l i g i b l e  c a p i t a l  c o s t s  and may a c t u a l l y  
reduce opera t ing  c o s t s ,  f e r t i l i z e r  management p r a c t i c e s  a r e  
c o s t - e f f e c t i v e  means t o  p r o t e c t  water  q u a l i t y .  



B. AIRBORNE NUTRIENTS 

The above sec t ion ,  Urban Erosion,  Runoff, and Disturbance,  d i s -  
cusses t h e  importance of c o n t r o l l i n g  runoff  from developed a r e a s  
of t h e  Lake Tahoe Basin t o  p r o t e c t  t h e  q u a l i t y  of  t h e  rece iv ing  
waters. However, a s  d iscussed i n  t h e  system model, above, t h e  
atmosphere a l s o  represen t s  a source of n u t r i e n t  i n p u t  t o  Lake 
Tahoe, and con t r ibu tes  t o  t h e  Lake's acce le ra ted  eu t roph ica t ion .  
(Balentine e t  a l . ,  1985; Byron and Goldman, 1986; and TRPA, 
1987a). 

The main n u t r i e n t  which may become a i rborne  and be  depos i t ed  on 
the  Lake i s  n i t r a te -n i t rogen .  Ni t ra te -n i t rogen ,  an a e r o s o l  
p a r t i c l e ,  may o r i g i n a t e  upwind o f  t h e  Tahoe Basin, o r  may be 
generated l o c a l l y .  Modeling performed f o r  t h e  C a l i f o r n i a  
A i r  Resources Board (CARB, 1988) i n d i c a t e s  t h a t  t r a n s p o r t  of 
n i t rogen compounds i s  s i g n i f i c a n t  over d i s t a n c e s  o f  up t o  
300 m i l e s .  Depending upon t h e  e x a c t  chemistry found i n  t h e  
atmosphere, t h i s  n i t r a t e - n i t r o g e n  may r e a d i l y  t ransform i n t o  
n i t r i c  a c i d  (a  g a s ) ,  and back again  t o  n i t r a t e - n i t r o g e n  
(Appel and Tokiwa, 1984). S ince  n i t r a t e  i s  hydroscopic 
( i -e . ,  water-seeking),  and s i n c e  it i s  heav ie r  than a i r ,  it 
w i l l  t end t o  depos i t  on t h e  s u r f a c e  o f  Lake Tahoe, and be 
d i s so lved  i n t o  t h e  water column, dur ing b o t h  dry and w e t  
weather. Although it i s  d i f f i c u l t  t o  quan t i fy  t h e  
con t r ibu t ion  from atmospheric depos i t ion ,  it i s  p o s s i b l e  
t h a t  d i r e c t  atmospheric d e p o s i t i o n  is t h e  l a r g e s t  source  of  
inorganic  n i t rogen reaching Lake Tahoe (Balent ine  e t  a l . ,  
1985). TRPA has es t imated t h e  annual  D I N  load from t h i s  
source a t  40 t o  66 m e t r i c  t o n s  (TRPA, 1982d). 

Airborne n i t r a t e  o r i g i n a t e s  from automobile emiss ions ,  n a t u r a l  gas 
combustion, e l e c t r i c  power p l a n t s ,  f e r t i l i z e r  v o l a t i l i z a t i o n ,  
l i g h t n i n g ,  and o t h e r  sources.  I t  should be noted t h a t  
s t u d i e s  of  Lake Tahoe's bottom sediments i n d i c a t e  t h a t  
p o l l e n  f a l l o u t  does no t  s i g n i f i c a n t l y  c o n t r i b u t e  t o  
atmospheric loading of  n i t rogen  i n  Lake Tahoe. Although t h e  
TRPA can n o t d i r e c t l y  a f f e c t  t h e  l e v e l s  of  n i t r a t e  t r a n s p o r t  
from upwind, c o n t r o l s  on a u t o  emiss ions  and emissions from 
s t a t i o n a r y  sources both  i n s i d e  and o u t s i d e  t h e  Tahoe Region 
w i l l  he lp  t o  reduce t h e  amount o f  d i r e c t  n i t rogen  d e p o s i t i o n  
on t h e  Lake. Based on an a n a l y s i s  of  t h e  c l e a n e r  v e h i c l e  
f l e e t  and populat ion p r o j e c t i o n s  i n  urban a r e a s  upwind o f  
Lake Tahoe, TRPA es t imates  t h a t  upwind emissions o f  ox ides  
of  n i t r o g e n  i n  2005 w i l l  be 1 3  t o  17 pe rcen t  lower than 1983 
emissions. (See t h e  Technical  Appendix, Volume V I I . )  

Although phosphorus does n o t  form a g a s  o r  a e r o s o l  l i k e  n i t r a t e -  
n i t rogen ,  phosphorus can a l s o  become a i rborne  i n  a p a r t i c u l a t e  
form and be deposi ted  on Lake Tahoe, where it can then be 
d issolved.  Atmospheric phosphorus comes from t h e  weathering of 



soils and rock, either natural or induced by man, which causes 
dust containing phosphorus compounds to be released to the atmos- 
phere. Researchers estimate that the contribution of atmospheric 
phosphorus to Lake Tahoe is about 1 metric ton/year, or about 10 
percent of the total available phosphorus on an annual basis 
(TRPA, 1982d). Controls on disturbance to soils, 
vegetation, or the surface duff layer which may cause dust 
to be released into the atmosphere are necessary to minimize 
the nutrient loading from this source. 

C. WASTE MANAGEMENT 

In addition to erosion and runoff from urbanized areas and 
deposition of airborne nutrients on Lake Tahoe, the Tahoe Region 
also experiences water quality problems associated with waste 
management--wastewater collection and treatment, solid waste 
management, spills, and snow disposal. 

1. Sewage Collection and Treatment 

The Winter Olympics, held in Squaw Valley, California in 1960, are 
often cited as the beginning of rapid urbanization of the Tahoe 
Region. In the 19608s, concerns grew about the disposal of 
domestic sewage to the surface and groundwaters of the Region, 
which were of outstanding quality. After a study of the situation 
of by California, Nevada, and the Federal Water Pollution Control 
Administration in 1966, both states prohibited the discharge 
of wastewaters to the surface or groundwaters of the Region, 
with limited exceptions. The California Water Code (1969), 
Section 13950 required the export of all effluent and 
prohibited septic tanks after January 1, 1972. Nevada 
Governor Mike O'Callaghan's Executive Order of January 27, 
1971 prohibited the use of septic tanks after December 31, 1972. 

By the early 1970's, virtually all development within the 
Region was connected to sewage collection and treatment 
systems. There are five main systems in existence today: 

- - the South Tahoe Public Utility District (STPUD), which 

provides sewage collection and treatment for those 
portions of El Dorado County, California, within the 
Tahoe Basin and south of Emerald Bay, 

- - the Tahoe City Public Utility District (TCPUD), which 

provides sewage collection to the California-side of 
the Basin from Emerald Bay on the south to Dollar Hill 
on the north, and transmits that sewage to the Tahoe- 
Truckee Sanitation Agency (TTSA) in Truckee, California 
for treatment, 

- - the North Tahoe Public Utility District (NTPUD), which 

provides sewage collection from Dollar Hill to the 
Nevada stateline in Placer County, California, and also 
transmits that sewage to TTSA, 



-- t he  I n c l i n e  Vi l l age  General Improvement D i s t r i c t  

( I V G I D ) ,  which p rov ides  sewage c o l l e c t i o n  and t r ea tmen t  
i n  Washoe County, Nevada, wi th in  t h e  Tahoe Basin ,  and 

-- t h e  Douglas County Sewer Improvement D i s t r i c t  

(DCSID), which c o l l e c t s  and t r e a t s  sewage i n  
Douglas County, Nevada, wi th in  t h e  Tahoe Basin ,  
inc luding the  c a s i n o  core  a r e a .  

STPUD pumps i t s  t r e a t e d  e f f l u e n t  over  Luther Pass  f o r  u l t i m a t e  
d i s p o s a l  i n  Alpine County, C a l i f o r n i a .  TCPUD and NTPUD u n t r e a t e d  
sewage flows by g r a v i t y  t o  t h e  TTSA p l a n t ,  where it is  t r e a t e d  and 
d ischarged t o  t h e  Truckee River.  I V G I D  pumps i t s  t r e a t e d  e f f l u e n t  
over  Spooner Summit f o r  u l t i m a t e  d i s p o s a l  i n  Carson C i t y  and 
Douglas County, Nevada. And DCSID pumps i t s  t r e a t e d  e f f l u e n t  over 
Dagget Pass  f o r  u l t ima te  d i s p o s a l  i n  Douglas County, Nevada. 

Since v i r t u a l l y  a l l  of  t h e  domestic wastewater genera ted  
wi th in  t h e  Region i s  expor ted  from t h e  Region p r i o r  t o  
d i s p o s a l ,  water q u a l i t y  problems from wastewater w i t h i n  t h e  
Region a r e  r e l a t e d  p r i m a r i l y  t o  a c c i d e n t a l  r e l e a s e s  from t h e  
major systems, e x f i l t r a t i o n  from s e w e r  l i n e s ,  and c o n t r o l  o f  
wastewaters generated a t  sites n o t  connected t o  t h e  s e w e r  
system (e.g., Echo Lakes i n  E l  Dorado County). 

To c o n t r o l  t h e  water q u a l i t y  problems a s s o c i a t e d  wi th  wastewater 
d i s p o s a l ,  t h e  sewage d i s t r i c t s  must a t tempt  t o  e l i m i n a t e  a c c i -  
d e n t a l  r e l e a s e s  and sewer l i n e  e x f i l t r a t i o n  through b o t h  
c a p i t a l  improvements and improved maintenance p r a c t i c e s ,  
S t a t e  r egu la to ry  agencies should cont inue  t o  r e g u l a t e  t h e  
a c t i v i t i e s  of  and e f f l u e n t s  from t h e  sewage d i s t r i c t s  and 
a l s o  oversee  waste d i s p o s a l  p r a c t i c e s  a t  sites n o t  connected 
t o  t h e  sewer systems. 

With t h e  exception of STPUD, a l l  of  t h e  sewage c o l l e c t i o n  and 
t r ea tmen t  systems appear t o  have adequate capac i ty  t o  handle  
e x i s t i n g  sewage flows and growth a n t i c i p a t e d  under t h e  TRPA 
Regional Plan. STPUD has  reached t h e  c a p a c i t y  of i ts  
f a c i l i t i e s  wi th in  t h e  Bas in ,  and must expand be fo re  it can 
se rve  t h e  growth a n t i c i p a t e d  under t h e  Regional Plan .  (For 
more d i scuss ion  of  t h i s  p o i n t ,  s e e  Sec t ion  11.) Other 
c o l l e c t i o n  and t rea tment  d i s t r i c t s  should n o t i f y  TRPA and 
t h e  s t a t e  r egu la to ry  agenc ies  when they  approach t h e i r  
design c a p a c i t i e s ,  and p r e p a r e  p l a n s ,  i f  a p p r o p r i a t e ,  t o  
i n c r e a s e  t h e i r  capaci ty .  



2. Sol id  Waste Management 

Cal i fornia  and Nevada both p roh ib i t  the disposal  of s o l i d  wastes 
within the Tahoe Region. Sol id  waste from the  South Shore i s  
col lected and exported t o  the Douglas County l a n d f i l l  near 
Gardnerville, Nevada. Sol id  waste from the Cal i forn ia  s ide  of the  
North Shore i s  co l lec ted  and exported t o  t he  Eastern 
Regional Landfi l l  near Truckee, Cal i fornia .  So l id  waste 
from the Incl ine  Village area  i s  col lected and exported t o  
the  Carson City,  Nevada, l a n d f i l l .  

Given the  s t a t e  prohibi t ions  on t he  disposal  of s o l i d  wastes 
within the  Region, s o l i d  waste disposal  s i t e s  do not pose a 
t h r e a t  t o  water qua l i ty .  However, the Douglas County 
l a n d f i l l  i s  nearing i t s  capaci ty ,  necess i ta t ing  e i t h e r  
expansion, s i t i n g  of a new l a n d f i l l ,  o r  o ther  measures. The 
remaining capacity of the  Eastern Regional Landf i l l  is  
approximately 15 years.  

In  addi t ion,  so l i d  waste problems r e l a t ed  t o  l i t t e r ,  i l l e g a l  
dumping, disposal  of construct ion wastes, and leachates  from 
closed dumpsites i n  the  Region may contr ibute  t o  water 
qua l i t y  problems and should be s tudied and control led.  

3 .  Hazardous Mater ia ls  S p i l l s  

Considering the  amount of urbanization t h a t  has occurred within 
t he  Tahoe Region, and the  f a c t  t h a t  a major i n t e r s t a t e  t r uck  
route passes  through the  Region, possible  s p i l l s  of 
hazardous mater ia l s  such a s  gasol ine ,  d i e s e l  f ue l s ,  f u e l  
o i l ,  av ia t ion  f u e l ,  pe s t i c ides ,  solvents ,  chlor ine ,  and 
o ther  substances c r ea t e  t he  p o t e n t i a l  f o r  se r ious  water 
qua l i t y  problems. S p i l l  prevention and abatement programs 
a r e  necessary t o  cont ro l  the  r i s k  of s p i l l s  a f f ec t i ng  Lake 
Tahoe and i t s  t r i b u t a r i e s ,  t he  groundwaters of t he  Tahoe 
Region, and the  lands of t he  Tahoe Region. In  addi t ion ,  
hazardous waste management programs a re  needed t o  ensure 
t h a t  p o t e n t i a l l y  hazardous substances such a s  p a i n t s ,  
pe s t i c ides ,  household so lven ts ,  and waste motor o i l  a r e  
properly managed and disposed of and not discharged t o  t he  
lands o r  waters of t he  Region. 

4. Snow Disposal 

In the  Tahoe Region, 50 t o  70 percent  of t h e  annual p r ec ip i t a t i on  
f a l l s  i n  t he  form of  snow. Whenever snow accumulations i n  urban- 
i zed  a reas  exceed more than an inch o r  two, snow plowing and 
d i sposa l  operations--both pub l i c  and private--remove t h e  snow from 
areas  where it i s  not  wanted. In  some cases ,  t he  snow is stock- 
p i l ed  and l e f t  t o  melt  i n  warmer weather, o r  it i s  disposed of by 
dumping it d i r e c t l y  i n t o  streams o r  Lake Tahoe i t s e l f .  A t  b e s t ,  
the  snow contains  n u t r i e n t s  common t o  a l l  p r e c i p i t a t i o n  i n  t h e  
Region which,should be prevented from reaching receiving waters 



without a chance for natural treatment by vegetation and soils. 
And realistically, snow cleared from urban surfaces contains many 
other substances, such as salts, metals, and hydrocarbons, which, 
in large enough concentrations, can be harmful to vegetation, 
fish, and drinking water supplies. 

Management practices are needed to ensure that snow disposal 
practices do not harm the water quality of Lake Tahoe, its 
tributaries, and the groundwaters of the Tahoe Region. 
Management practices should also ensure that snow removal 
from unpaved areas does not expose soils to runoff and 
further disturbance, contributing to sediment and dissolved 
nutrient loads to receiving waters. 

D. NATURAL ART3A MANAGE3ENT 

Urbanization of the Tahoe Region, with its attendant effects on 
erosion, runoff, airborne nutrients, and waste management 
problems, is responsible for much of the increase in 
sediment and nutrients loads to Lake Tahoe. However, land 
use practices not directly related to urbanization also may 
affect water quality. These practices include timber 
harvest, outdoor recreation, off-road vehicle use, livestock 
containment and grazing, and the use of pesticides. 

1. Timber Harvesting 

During the Comstock mining era in the late 1800'~~ loggers cleared 
large portions of the Tahoe Region for timber to be used in the 
mines in ~aiifornia and Nevada. While the logging of the 1800's 
undoubtedly had impacts on the watershed and on water quality, and 
is responsible for the even-aged stand of timber at Tahoe today, 
the watershed has generally recovered from the disturbance 
of a century ago. This can be partially attributed to the 
fewer motorized vehicles in use at that time, and the low 
need for roads to be established. 

Today, Tahoe is not affected by large-scale timber harvest oper- 
ations. Instead, trees are harvested for sanitation, pest 
control, fuels management, sera1 stage management, and firewood 
sales. In recent years, logging affected about 500 acres per 
year, with a slight reduction to about 400 acres per year for the 
next 10 years being predicted by the U.S. Forest Service. 

Controls are needed on timber harvesting to ensure that 
access roads, which increase drainage density, are 
well-placed and designed, and that skidding and related 
practices do not significantly disturb soils and vegetation. 
Since timber harvesting may take place on steep slopes with 
poor land capability, required management practices should 
take slope differences into account. 



2.  Outdoor Recreation (Ski Areas, Campgrounds, 
T ra i l s ,  Day-Use Areas, Off-Road Vehicle 
Use, and Related Act iv i t i es  and F a c i l i t i e s )  

With the increased populari ty of alpine ski ing i n  the  United 
S ta t e s  a f t e r  World War 11, the Tahoe Region has developed i n t o  a 
winter spor t s  r e s o r t  area. Today, a l l  o r  a portion of s i x  a lpine 
s k i  areas e x i s t  i n  the  Region. Ski areas may increase drainage 
densi ty  and impervious coverage by the addit ion of roads, cul-  
v e r t s ,  l i f t s ,  bui ldings,  and parking areas ,  thereby increasing 
sediment and nu t r i en t  loads t o  Lake Tahoe. Since a lpine s k i  
a reas ,  by t h e i r  nature,  tend t o  be located on s teep,  high- 
e levat ion lands, s k i  runs a r e  vulnerable t o  erosion and runoff 
problems, and a re  d i f f i c u l t  t o  revegetate once vegetation is 
cleared.  Also, s k i  area  operators may use chemicals, such a s  
ammonium n i t r a t e  o r  sodium chlor ide,  t o  harden snow i n  c e r t a i n  
a reas  f o r  racing events. 

Campgrounds, day-use areas ,  and t r a i l s  may a l so  contr ibute  
t o  water qua l i t y  problems by increasing coverage and 
drainage densi ty ,  displacing vegetation,  c rea t ing  waste 
management problems, and exposing s o i l s  t o  disturbance by 
vehicles  and foo t  t r a f f i c .  Since campgrounds, day-use 
a reas ,  and t r a i l s  a r e  of ten located near streams o r  the  
Lake, the  p o t e n t i a l  fo r  encroachment i n t o  stream environment 
zones o r  the  backshore of Lake Tahoe i s  grea t .  

Controls a r e  needed on both ex i s t i ng  and addi t iona l  s k i  
a reas ,  campgrounds, day-use a reas ,  and t r a i l s  t o  l i m i t  s o i l  
and vegetation disturbance,  cont ro l  s o l i d  wastes and 
wastewater, l i m i t  chemical addi t ions ,  and cont ro l  
encroachment on sens i t i ve  vegetation and areas .  Maintenance 
p rac t i ce s  a t  ex i s t i ng  s k i  a reas  a r e  important, s ince they 
can be a major f a c t o r  i n  erosion and runoff problems during 
the  snowmelt season. 

Off-road vehicle  (ORV) use,  which includes operation of 
motorcycles (two-wheeled, three-wheeled, and four-wheeled), 
ca r s ,  and t rucks  o f f  paved roads, may a l s o  contr ibute  t o  
water qua l i t y  problems. To the  ex ten t  t h a t  ORV use i s  
confined t o  e x i s t i n g  d i r t  roads,  the  water qua l i t y  impacts 
can general ly  be contained by the  appl ica t ion  of standard 
BMPs f o r  erosion and runoff cont ro l .  However, i f  the  ORV 
use damages the  cont ro l  devices (e.g., waterbars) o r  aggra- 
va tes  erosion of t he  road sur face ,  add i t i ona l  cont ro ls  may 
be necessary. 

When operators  of ORV' s  depar t  from e x i s t i n g  roads and 
e i t h e r  e s t a b l i s h  new t r a i l s  o r  t r a v e l  cross-country, t he re  
i s  a g rea t  p o t e n t i a l  f o r  s o i l  d is turbance,  increased 
drainage densi ty ,  and damage t o  vegetat ion,  a l l  of which 



contribute t o  water qua l i ty  problems. The r i s k  of  damage t o  
vegetation i s  especial ly  g rea t  i n  s teep areas ,  where s o i l s  
a re  highly erosive and revegetation d i f f i c u l t ,  o r  i n  SEZs, 
where ORV use may l i be ra t e  s tored nut r ien ts  and sediments 
while it decreases the cleansing capabi l i ty  of t h e  SEZs. 
TRPA (1981d) estimated t h a t  uncontrolled erosion problems on 
fo re s t  lands account for  15,500 metric tons of sediment 
reaching Lake Tahoe every year. Of t h i s  amount, more than 
one-third i s  d i r e c t l y  a t t r i b u t a b l e  t o  d i r t  roads and jeep 
t r a i l s .  

3. Livestock Confinement and Grazing 

In the  ear ly  1900's,  the Tahoe Region provided valuable summer 
range fo r  c a t t l e ,  sheep, and horses (Scot t ,  1973). In 
recent  times, grazing i s  much l e s s  prevalent ,  bu t  s t i l l  
occurs i n  some meadows adjacent t o  the Upper Truckee River 
and i n  several  high-elevation meadows (e.g., High Meadow 
near Free1 Peak). According t o  the  USFS Land and Resource 
Management Plan (USFS, 19881, 1,400 animal u n i t  months 
(AUMs) a r e  allowed each year on National Forest  Lands. 
Grazing and l ives tock  confinement a l so  occur on p r iva t e  
land, especial ly  associated with s t ab l e s  and co r r a l s .  

Grazing and l ivestock confinement may contr ibute  t o  water 
qua l i t y  problems i f  l ives tock  a r e  allowed t o  trample 
seasonally wet a reas  o r  stream channels, o r  i f  overgrazing 
causes a loss  of nat ive vegetat ive cover. Controls a r e  
needed on grazing and l ives tock  confinement t o  p r o t e c t  SEZs 
and seasonally wet s o i l s  from trampling, compaction, o r  
storage of animal wastes. In  addi t ion,  previously dis turbed 
a reas  should be res tored.  

4. Pes t ic ides  

Because of i t s  harsh climate,  shor t  growing season, and high 
elevat ion,  the  Tahoe Region has fewer i n s e c t  and fungal p e s t s  than 
most other  areas  i n  Cal i forn ia  and Nevada. The need f o r  i n sec t i -  
c ides  and fungicides,  therefore ,  i s  normally r e l a t i v e l y  low. When 
t r e e s  a r e  s t ressed  by overcrowding o r  urbanization,  however, 
insec t  pes t s  may gain a foothold and damage l a rge  t r a c t s  of 
fo re s t .  The bark b e e t l e ,  f o r  example, has been responsible 
fo r  the  death of many t r e e s  and the  c lear ing  of hundreds of 
acres  i n  recent years.  

There i s  a l so  r e l a t i v e l y  l i t t l e  use of herbicides  within the 
Region. The b igges t  use of herbicides  i s  associated with la rge  
a reas  of t u r f ,  such a s  a t  go l f  courses and schools. 



Controls are  needed on the  use of pes t ic ides  t o  ensure t h a t  
detectable leve ls  of tox ic  substances do not migrate i n t o  
the surface o r  groundwaters of the  Region. Exceptions t o  
t h i s  policy may be appropriate where carefully-controlled 
pest ic ide use (e.g., Rotenone) i s  recommended t o  r ee s t ab l i sh  
endangered f i s h  species i n  the Region. (See a l s o  the  
discussion of t r i b u t y l  t i n ,  an aquat ic  pes t ic ide ,  under 
Vessel Wastes. ) 

E. WATER QUALITY PROBLEMS I N  LAKE TAHOE ANI) THE 
SHOREZONE 

Although most of the sources of nu t r i en t s  and sediments a f f ec t ing  
the qua l i ty  of Lake Tahoe and i t s  t r i b u t a r i e s  a r e  found i n  e i t h e r  
the  watershed o r  the a i rshed of Lake Tahoe, some water qua l i ty  
problems may or ig ina te  i n  the Lake i t s e l f .  Shoreline erosion,  
wastes from boats and other  vesse l s ,  and dredging may contr ibute  
nu t r ien ts ,  sediments, bac te r ia ,  s o l i d s ,  o r  t ox i c  substances t o  
Lake Tahoe. 

1. Shoreline Erosion 

Erosion of Lake Tahoe's shoreline is,  i n  la rge  p a r t ,  a na tura l  
phenomenon which contr ibutes  t o  t h e  s t a b i l i t y  of the  shorel ine and 
the preservation of water qual i ty .  Erosion of backshore b lu f f s  i s  
a major source of beach sand (Moory, 1984) and where t he  erosion 
process is  interrupted o r  stopped by human intervent ion,  beach 
erosion and deep-water beaches w i l l  r e s u l t .  

Tributary streams whose channels meander back and fo r th ,  
forming de l t a s  where they reach Lake Tahoe, c r ea t e  b a r r i e r  
beaches, which pro tec t  t he  backshore a reas  from wave act ion.  
Taylor Creek and the Upper Truckee River a r e  examples of 
such streams. When development a c t i v i t i e s  encroach on these 
d e l t a  areas  (e.g., t he  encroachment of the  Tahoe Keys i n t o  
the d e l t a  of the  Upper Truckee R ive r ) ,  the  na tu ra l  process 
of b a r r i e r  beach formation i s  in t e r rup ted ,  and severe 
backshore erosion may occur. The shorel ine west of the  
mouth of the  Upper Truckee River has receded severa l  hundred 
f e e t  s ince the construction of t h e  Tahoe Keys and the  
channelization of the  River, l i b e r a t i n g  many thousands of 
tons  of sediments and nu t r i en t s  which had been s tored i n  the  
backshore area.  

Unnatural f luc tua t ions  i n  the  l e v e l  of  Lake Tahoe may a l s o  con- 
t r i b u t e  t o  water qua l i t y  problems. I n  a na tu ra l  s e t t i n g ,  f r ee  of 
man's manipulation, shorel ine e ros ion  i s  a na tu ra l  process which 
ac tua l ly  contr ibutes  t o  shorel ine s t a b i l i t y  and pro tec t s  water 
qua l i t y .  But when Lake l eve l s  r i s e  unnatural ly ,  large quan t i t i e s  
of sedimeilts and nu t r i en t s  may be eroded from backshore areas  
while the  Lake attempts t o  e s t a b l i s h  a new equilibrium with i t s  
shorel ine.  



The o r i g i n a l  dam a t  Tahoe Ci ty  was a small  wooden s t r u c t u r e  
cons t ructed  i n  1870 by Alexis Von Schmidt. Work s t a r t e d  i n  
1909 t o  replace  the  dam with a l a r g e r  concre te  s t r u c t u r e .  
In 1915, t h e  f e d e r a l  government ga ined  c o n t r o l  o f  t h e  dam 
and regu la ted  the  t o p  four  f e e t ,  between 6,225 and 6,229 
f e e t ,  o f  Tahoe water.  Af ter  a  lengthy d i s p u t e ,  n e g o t i a t i o n s  
between C a l i f o r n i a  and Nevada r e s u l t e d  i n  t h e  Truckee River 
agreement i n  1934. This  provided f o r  t h e  r e g u l a t i o n  o f  t h e  
t o p  6.1 f e e t ,  between 6,233.0 and 6,299.1 f e e t ,  of  t h e  Tahoe 
water .  The regu la t ion  of  the  t o p  6.1 f e e t  o f  Tahoe water  
has p e r s i s t e d  s ince  1934 and i s  t h e  amount c u r r e n t l y  
regula ted .  

2. V e s s e l  Wastes 

Around t h e  shore l ine  o f  Lake Tahoe, t h e r e  a r e  about  25 
launching f a c i l i t i e s ,  580 s ingle-use  p i e r s ,  134  mult iple-use 
p i e r s ,  and numerous mooring buoys. I f  a l l  f a c i l i t i e s  w e r e  
used t o  capac i ty ,  t h e r e  would be about  6000 b o a t s  on Lake 
Tahoe a t  a  given t i m e  (TRPA, 1983).  Many of  t h e  b o a t s  i n  
use on Lake Tahoe have b u i l t - i n  to i l e t s  and holding t anks  o r  
p o r t a b l e  t o i l e t s ,  c r e a t i n g  a l a r g e  p o t e n t i a l  f o r  i n t e n t i o n a l  
o r  u n i n t e n t i o n a l  dumping of wastewaters  i n t o  t h e  Lake. 
Publ ic  d i s p o s a l  f a c i l i t i e s  f o r  v e s s e l  wastes  e x i s t  a t  on ly  
f i v e  l o c a t i o n s :  Sunnyside Marina, Ski Run Marina ( f o r  l a r g e  
b o a t s ) ,  Tahoe Keys Marina, Timber Cove Marina, and Tahoe 
Boat Company. 

~ n t i - f o u l i n g  substances pa in ted  on t h e  h u l l s  o f  b o a t s ,  such 
a s  t r i b u t y l  t i n  (TBT) may a l s o  c o n t r i b u t e  t o  water  q u a l i t y  
problems by adding t o x i c  subs tances  t o  t h e  Lake. C a l i f o r n i a  
l e g i s l a t i o n  enacted i n  1988 p r o h i b i t s  t h e  use  o f  TBT p a i n t s ,  
except  on aluminum v e s s e l  h u l l s  and v e s s e l s  25 meters  o r  
more i n  l eng th .  Vesse ls  pa in ted  w i t h  TBT befo re  January 1, 
1988 may s t i l l  be used,  bu t  may n o t  be r e p a i n t e d  wi th  TBT, 
so  long a s  they comply with o t h e r  a p p l i c a b l e  requirements.  
The U.S .  EPA has a l s o  banned t h e  u s e  of TBT on non-aluminum 
h u l l s  of  v e s s e l s  l e s s  than 82 f e e t  i n  l e n g t h  and has  imi ted  !? 
t h e  r e l e a s e  r a t e  o f  TBT from o t h e r  h u l l s  t o  0.4 ug/cm /day. 

To c o n t r o l  wastewater r e l e a s e s  from v e s s e l s ,  a d d i t i o n a l  pump-out 
f a c i l i t i e s  and enforcement programs a r e  needed. Con t ro l s  on 
a n t i - f o u l i n g  coa t ings  and boat  and marina maintenance 
p r a c t i c e s  a r e  a l s o  necessary  t o  p r o t e c t  Lake Tahoe from t h e  
a d d i t i o n  o f  t o x i c  subs tances  from t h i s  source .  



3 .  Dredging and Construction Within Lake Tahoe 

Construction activities within Lake Tahoe, such as pier con- 
struction and dredging of channels to accommodate boat traffic 
represent a potential source of sediment and nutrients which could 
affect Lake Tahoe's water quality, and could threaten fish 
habitat due to excessive turbidity, sedimentation of feeding 
and spawning grounds, or substrate alteration. Water 
quality problems may result when dredging or construction 
resuspend sediments and nutrients which had been deposited 
on the Lake bottom, or when dredging or construction in 
backshore lagoons or marinas resuspend sediments and 
nutrients. 

The impacts of construction and dredging operations vary, 
depending upon the type of practice involved. Suction dredging 
generally resuspends less sediment than clamshell dredging, and 
construction of open-piling piers resuspends less sediment than 
construction of sheet-piling structures. 

Controls are needed on dredging and construction within Lake 
Tahoe to ensure that resuspension of sediments and nutrients 
is kept to a minimum, to contain resuspended sediments 
within a short distance of the operation, and to ensure that 
a suitable location for depositing dredged spoils exists. 

F. SUMMARY AND CONCLUSIONS--PROBLEM ASSESSMENT AND 
CONTROL NEEDS 

The systems model resulted in the identification of crucial 
attitudes and actions needed to preserve and protect the 
water quality of Lake Tahoe and its tributaries. The 
problem assessment begins the process of translating those 
attitudes and actions into control needs, and sets the stage 
for the program descriptions, which follow. The main 
conclusions of the problem assessment are as follows: 

- - Streets, roads, and highways represent a major 
source of water quality problems. Because BMPs 
and designs which minimize water quality impacts 
were not incorporated into the transportation 
network when it was built, retroactive application 
of BMPs and other controls is expensive. 



-- Best Management Prac t ices  a re  needed and can be 
e f fec t ive  a t  reducing y i e ld s  of sediment and 
dissolved nu t r ien t s  from ex i s t i ng  development, 
when properly conceived, designed, i n s t a l l e d ,  and 
maintained. Effectiveness of BMPs on sediments is  
generally higher than e f fec t iveness  on dissolved 
nu t r ien t s .  In  in tens ive ly  developed areas ,  
community-wide approaches t o  BMP implementation 
may be necessary. 

- - Effluent  l i m i t s  on discharges of urban runoff ,  

administered and enforced by s t a t e  regulatory 
agencies, a re  an e s s e n t i a l  t o o l  f o r  con t ro l l ing  
loads of sediment and dissolved nu t r i en t s  t o  t he  
surface and groundwaters of t he  Tahoe Region. 

- - The contribution of add i t i ona l  development t o  the  

water qua l i t y  problems of the  Tahoe Region w i l l  be 
r e l a t i ve ly  small,  compared t o  t h e  ex i s t i ng  backlog 
of problems, espec ia l ly  s ince  BMPs can be 
incorporated i n t o  p r o j e c t  design and 
implementation. There i s  a need t o  focus more 
a t t en t ion  on the  ex i s t i ng  backlog of water q u a l i t y  
problems. 

-- Protect ion and r e s to ra t i on  of SEZs and na t ive  
vegetation a r e  c r u c i a l  t o  water q u a l i t y  
management. 

- - ~ u t r i e n t  loads t o  rece iv ing  waters from f e r t i l i z e r  
use a r e  e a s i l y  control led.  Management of t h i s  
source of dissolved n u t r i e n t s  i s  a cos t -e f fec t ive  
control  p rac t ice .  

- - Upwind reductions i n  emissions of oxides of 
nitrogen (NOx) over t he  next  two decades w i l l  he lp  
control  atmospheric deposi t ion of a i rborne 
nu t r i en t s  on Lake Tahoe, bu t  l o c a l  con t ro l s  on NOx 
emissions a r e  needed a s  wel l .  

-- A l l  of the  sewage c o l l e c t i o n  and treatment 
e n t i t i e s  i n  t he  Region should s t r i v e  t o  e l iminate  
sewage s p i l l s  and chronic l eaks  from t h e i r  
systems; STPUD w i l l  need t o  expand i t s  f a c i l i t i e s  
i n  the short-term t o  accommodate addi t iona l  
development cons i s ten t  wi th  TRPA's Regional Plan 
and the  208 plan. 



-- Management p r a c t i c e s  and o t h e r  c o n t r o l s  t o  
minimize t h e  impacts of outdoor r e c r e a t i o n  
a c t i v i t i e s  and o t h e r  a c t i v i t i e s  i n  t h e  n a t u r a l  
a r e a s  of t h e  Region on water  q u a l i t y  a r e  
important .  

- - Construct ion and dredging within t h e  waters  of 

Lake Tahoe represen t  a p o t e n t i a l  water q u a l i t y  
problem f o r  which c o n t r o l s  a r e  necessary.  Care 
should be taken t o  avoid i n t e r r u p t i o n  of  t h e  
n a t u r a l  processes  of beach formation and l i t t o r a l  
d r i f t ,  i n  o r d e r  t o  avoid t h e  unfor tunate  
consequences of  a l t e r i n g  t h i s  important n a t u r a l  
system. 



IV.  PROGRAM DESCRIPTIONS 

This chapter  descr ibes  t h e  c o n t r o l  programs of t h e  water  q u a l i t y  
management plan (208 p l a n ) .  The programs respond t o  t h e  c o n t r o l  
needs i d e n t i f i e d  i n  Chapter 111. They a r e  a combination of 
regu la to ry ,  voluntary,  and c a p i t a l  improvement programs and 
planning processes designed t o  p r o t e c t  water q u a l i t y  i n  t h e  Tahoe 
Region. For each component of t h e  c o n t r o l  programs, t h e  p l a n  
i d e n t i f i e s  the  p e r t i n e n t  c i t a t i o n  from t h e  f e d e r a l  r e g u l a t i o n s  
governing development of water  q u a l i t y  management p lans ,  

Chapter V,  Plan Implementation, i d e n t i f i e s  t h e  management 
agencies responsible  f o r  each c o n t r o l  program, and t h e  a u t h o r i t y  
under which each agency w i l l  c a r r y  o u t  i t s  r e s p o n s i b i l i t i e s .  
Many of the  c o n t r o l  programs a r e  regu la to ry  programs which TRPA 
is  a l ready  carrying ou t  under t h e  Code of Ordinances. Uni t s  of 
f e d e r a l ,  s t a t e ,  and l o c a l  government a r e  genera l ly  respons ib le  
f o r  implementing t h e  c a p i t a l  improvement programs, inc lud ing  t h e  
SEZ Restora t ion Program, wi th  a s s i s t a n c e  and overs igh t  from TRPA. 

A. UlU3AN RUNOFF AND EROSION 

1. Exis t ing  S t r e e t s ,  Roads, and Highways 

a .  Best Management P r a c t i c e s  (BMPs) f o r  eros ion,  
runof f ,  and opera t ions  and maintenance 
(regulatory/voluntary/remedial) 
140 CFR 130.6 (c) (4)  (i) , (ii) , (iii) (GI I 

Chapter 111, Problem Assessment and Control  Needs, i d e n t i f i e s  
many s i t u a t i o n s  i n  which management p r a c t i c e s  a r e  necessary t o  
c o n t r o l  a  p a r t i c u l a r  water  q u a l i t y  problem. These va r ious  
p r a c t i c e s  a r e  known c o l l e c t i v e l y  a s  Best  Management P r a c t i c e s  o r  
BMPs, and a r e  descr ibed i n  d e t a i l  i n  Volume 11, Handbook of Best 
Management P r a c t i c e s .  The Handbook desc r ibes  t h e  appropr ia te  
BMPs f o r  s t r e e t s ,  roads,  and highways, along wi th  many o t h e r  BMPs 
f o r  o t h e r  s e t t i n g s .  

Although the  s e l e c t i o n  and a p p l i c a t i o n  of a  BMP must be 
s p e c i f i c a l l y  t a i l o r e d  t o  t h e  given problem and p r o j e c t  s i t e ,  
t h e r e  i s  a genera l  program of BMP a p p l i c a t i o n  set f o r t h  i n  t h e  
Goals and P o l i c i e s  and t h e  Code of Ordinances. The Goals and 
P o l i c i e s  r equ i re  a l l  pe r sons  who own land,  and a l l  p u b l i c  
agencies  which manage p u b l i c  lands  i n  t h e  Tahoe Region, t o  p u t  
B e s t  Management P r a c t i c e s  (BMPs) i n  p l a c e  and maintain t h e  BMPs 
t o  p r o t e c t  water  q u a l i t y  (Goals and P o l i c i e s ,  p. 11-41), 

The implementation program f o r  i n s t a l l a t i o n  of  BMPs on s t r e e t s ,  
roads ,  and highways involves  both  r e g u l a t o r y  and voluntary  
a s p e c t s .  When t h e  owner o r  o p e r a t o r  of  a  s t r e e t ,  road,  o r  



highway appl ies  t o  TRPA for  approval of a p ro jec t ,  TRPA s h a l l  
require application of BMPs t o  the pro jec t  a s  a condition of 
approval. When the pro jec t  involves modification of an ex is t ing  
s t r e e t ,  road, o r  highway, TRPA s h a l l  a l so  require preparation of 
a plan and a schedule for  r e t r o f i t  of BMPs t o  the e n t i r e  pro jec t  
area.  The proportion of r e t r o f i t  work required a t  the  time of 
p ro j ec t  implementation i s  a function of the cost  and the nature 
of the  pro jec t  i n  question (Goals and Pol ic ies ,  p. 11-41), 

I f  the  owner o r  operator of the ex is t ing  s t r e e t ,  road, o r  highway 
has no cause t o  come t o  TRPA f o r  a p ro jec t  approval, TRPA w i l l  
r e l y  i n i t i a l l y  on voluntary compliance with the recommendations 
of t he  BMP Handbook. According t o  the  Goals and Pol ic ies ,  TRPA 
s h a l l  undertake a public education program a s  p a r t  of an e f f o r t  
t o  obtain voluntary act ion and, i f  implementation does no t  
proceed on schedule, TRPA s h a l l  enact addi t ional  regulat ions  t o  
obtain compliance (Goals and Po l i c i e s ,  p. 11-41]. 

I f  TRPA i d e n t i f i e s  a s ign i f i can t  environmental problem re su l t i ng  
from a lack of BMPs on s t r e e t s ,  roads, o r  highways, TRPA may a l so  
request  o r  require a remedial action plan t o  co r r ec t  the problem. 
According t o  Chapter 9 of the  Code of Ordinances, TRPA s h a l l  
develop problem assessments i n  consultation with a f fec ted  loca l ,  
s t a t e ,  and federal  agencies. 

Upon completion of a problem assessment, TRPA may request  
voluntary preparation of an act ion p lan ,  require a mandatory 
act ion plan,  o r  prepare an act ion plan i t s e l f .  Action plans  
s h a l l  be approved by the TRPA Board and, once approved, the  
a f f ec t ed  p a r t i e s  must comply with a l l  provisions,  including the 
schedule for  implementation (Code, Chapter 9). 

b. Capi ta l  Improvements Program (CIP) f o r  
erosion and runoff control  
[40 CFR 130.6 (c )  (4) (if , (iii) (G) 1 

Since there  a r e  hundreds of  miles of s t r e e t s ,  roads,  and highways 
already ex i s t i ng  i n  the  Tahoe Region, few of which were b u i l t  
with erosion and runoff cont ro l  i n  mind, it is necessary f o r  the 
208 plan t o  include a Capi ta l  Improvements Program (CIP) f o r  
erosion and runoff cont ro l  on publ ic  rights-of-way. Over the  
next 20 years,  the  water qua l i t y  CIP i s  estimated t o  cos t  about 
$281 mil l ion (1988 d o l l a r s ) .  The CIP i s  found i n  Volume I V  of 
t h i s  plan. 

Federal ,  s t a t e ,  and l o c a l  u n i t s  of government and other  land 
management agencies s h a l l  be responsible fo r  carrying out  the  
water qua l i t y  CIP, with overs ight  from TRPA (Goals and Pol ic ies ,  
p. VII-20). 



Memoranda of  Understanding (MOUs) o r  o t h e r  agreements between 
TRPA and the  implementing agencies  w i l l  provide t h e  necessary  
coordinat ion  t o  ensure implementation. Appropriate r o l e s  and 
r e s p o n s i b i l i t i e s  of  t h e  involved agencies  w i l l  be  i d e n t i f i e d  and 
v e r i f i e d  through these  agreements (Goals and P o l i c i e s ,  p. VII-2).  

TRPA s h a l l  consul t  wi th  the  r e spons ib le  agencies  and e s t a b l i s h  
r e g i o n a l  water q u a l i t y  p r i o r i t i e s  c o n s i s t e n t  w i t h  t h e  Regional 
Plan. Publ ic  agencies r e q u i r e  f l e x i b i l i t y  i n  scheduling c a p i t a l  
improvements. TRPA, a f t e r  c o n s u l t a t i o n  wi th  t h o s e  agencies ,  w i l l  
p rovide  guidance on p r i o r i t i e s  and, through p r o j e c t  review, 
ensure  t h a t  a l l  c a p i t a l  improvements a r e  c o n s i s t e n t  wi th  t h e  
Regional Plan. The d e t a i l e d  CIP w i l l  b e  reviewed and r e v i s e d  
p e r i o d i c a l l y  i n  cooperat ion wi th  t h e  a f f e c t e d  agencies .  TRPA 
w i l l  a l s o  consul t  with t h e  r e spons ib le  agencies  on t h e  
development and implementation of  long-term revenue programs 
(Goals and P o l i c i e s ,  p. VII-19) . Minor changes i n  p r o j e c t  
d e s c r i p t i o n s  o r  revenue programs s h a l l  n o t  r e q u i r e  s t a t e  
c e r t i f i c a t i o n  and f e d e r a l  approval be fo re  they t a k e  e f f e c t ,  b u t  
s h a l l  be  included i n  p e r i o d i c  updates  of  t h e  CIP submitted t o  t h e  
s t a t e s  and EPA. 

For more d e t a i l e d  information on t h e  CIP, see  Volume I V ,  C a p i t a l  
Improvements Program. 

2. Other E x i s t i n g  Urban Development 

a .  B e s t  Management P r a c t i c e s  (BMPs) f o r  
e x i s t i n g  uses  (vo lun ta ry / regu la to ry /  
remedial)  
[40 CFR 130.6 (c )  (4) (i) , (ii) , (iii) (GI 1 

J u s t  a s  BMPs a r e  needed t o  c o n t r o l  urban runoff  and e ros ion  from 
s t r e e t s ,  roads ,  and highways, t h e y  a r e  needed t o  c o n t r o l  runoff  
and e r o s i o n  from o t h e r  e x i s t i n g  urban u s e s - - r e s i d e n t i a l ,  
commercial, t o u r i s t  accommodation, and p u b l i c  s e r v i c e .  Thus, t h e  
Goals and P o l i c i e s  r e q u i r e  a l l  persons  who own land ,  and a l l  
p u b l i c  agencies  which manage p u b l i c  l a n d s ,  t o  i n s t a l l  and 
mainta in  BMPs; p r o t e c t  vege ta t ion  from damage, and r e s t o r e  t h e  
d i s t u r b e d  s o i l s .  The BMP Handbook i d e n t i f i e s  t h e  r equ i red  BMPs; 
however, a p p l i c a t i o n  o f  BMPs invo lves  s i t e - s p e c i f i c  
c o n s i d e r a t i o n s  (Goals and P o l i c i e s ,  p .  11-41]. 

Since e x i s t i n g  development r e p r e s e n t s  a  l a r g e  backlog o f  e ros ion  
and runof f  problems, t h e  a p p l i c a t i o n  of  BMPs, inc lud ing  
r e s t o r a t i o n  of  d i s t u r b e d  a r e a s ,  i s  expected  t o  s i g n i f i c a n t l y  
reduce n u t r i e n t  loads  from s u r f a c e  runoff  (Goals and P o l i c i e s ,  p.  
11-41). It i s  TRPA's i n t e n t  t o  have a t  l e a s t  80 pe rcen t  of t h e  
d i s t u r b e d  lands  ( i . e . ,  vege ta t ion  l o s t ,  s o i l  exposed) r e s t o r e d  t o  
a  n a t u r a l  o r  near-natura l  s t a t e  by t h e  a p p l i c a t i o n  of BMPs (Goals 
and P o l i c i e s ,  p .  11-42) . 



The program of BMS? implementation f o r  ex i s t i ng  land uses i s  the  
same a s  f o r  s t r e e t s ,  roads, and highways, above, and involves 
both voluntary and regulatory aspects.  TRPA s h a l l  undertake a  
public education program a s  p a r t  of an e f f o r t  t o  obtain  voluntary 
action.  I f  i n s t a l l a t i o n  of BMPs does not proceed on schedule, 
TRPA s h a l l  enact  regulat ions  t o  obtain compliance (Goals and 
Pol ic ies ,  p. 11-42) . 
New p ro j ec t s  which modify s t ruc tu re s  o r  e s t a b l i s h  land coverage 
sha l l  require  appl icat ion of BMPs t o  those areas  a f fec ted  by the  
project .  TRPA s h a l l  require  the  preparat ion of a  plan and 
schedule f o r  r e t r o f i t  of BMPs t o  the  remainder of t he  parcel .  
The amount of r e t r o f i t  required a t  t he  time of p ro j ec t  approval 
is  based on the  cos t  and nature of the  p ro j ec t  (Goals and 
Pol ic ies ,  p. 11-42] . 

b. Excess Coverage Mitigation ( regulatory)  
140 CFR 130.6 (c)  (4) (ii) , (iii) ( G )  I 

Where p ro j ec t s  a re  approved for  modification o r  r ehab i l i t a t i on  of 
f a c i l i t i e s  on parce l s  with ex i s t i ng  coverage i n  excess of the  
Bailey coe f f i c i en t s  ("excess coverage"), a  land coverage 
mitigation program s h a l l  provide f o r  t he  reduction of coverage i n  
an amount proport ional  t o  the  cos t  of t h e  p ro j ec t  and the  ex ten t  
of excess coverage. To accomplish these  reductions,  property 
owners may (1) reduce coverage on-s i te ,  (2) reduce coverage 
o f f - s i t e  wi thin  t he  hydrologically-related area ,  (3) i n  l i e u  of 
coverage reduction,  pay an excess coverage mit igat ion fee  t o  a  
land bank es tab l i shed  t o  accomplish coverage reductions,  (4) 
consolidate l o t s  o r  ad jus t  l o t  l i n e s ,  o r  (5) any combination of 
the above (Goals and Po l i c i e s ,  pp. 11-16, 17) .  These programs 
a re  expected t o  achieve s ign i f i can t  reductions i n  ex i s t i ng  
coverage, a s  discussed i n  Section 11. 

Certain types of p ro j ec t s  a re  exempt from excess coverage 
mit igat ion requirements, including: p r o j e c t s  on pa rce l s  where the  
coverage has a l ready been mitigated; r e p a i r  and reconstruct ion of 
buildings damaged by f i r e  o r  other  calamity;  i n s t a l l a t i o n  of 
erosion cont ro l  f a c i l i t i e s ;  r e s to ra t i on  of dis turbed areas;  SEZ 
res tora t ion ;  underground s torage tank removal, replacement, o r  
maintenance; hazardous waste s p i l l  con t ro l  o r  prevention 
f a c i l i t i e s ;  sewage pump-out f a c i l i t i e s ;  and r epa i r s  t o  l i n e a r  
publ ic  f a c i l i t i e s  (Code, Subsection 20.5.B) . 
The Goals and Po l i c i e s  s e t  f o r th  procedures f o r  e s t ab l i sh ing  t h e  
excess coverage mi t iga t ion  fee  schedule re fe r red  t o  i n  ( 3 ) ,  
above. TRPA set an in te r im fee  i n  Subsection 20.5.A of t h e  Code 
and convened a  s p e c i a l  t a s k  force t o  r e p o r t  on the  c o s t s  and 
mechanisms involved i n  e s t ab l i sh ing  an e f f e c t i v e  land bank 
program. According t o  t he  Goals and P o l i c i e s ,  the  f ee  schedule 
sha l l :  (1) provide a  reasonable l e v e l  of funding f o r  the  land 



bank, ( 2 )  not  unduly r e s t r i c t  o r  d e t e r  p roper ty  owners from 
undertaking r e h a b i l i t a t i o n  p r o j e c t s ,  and (3) c a r r y  o u t  an 
e f f e c t i v e  coverage reduct ion  program (Goals and P o l i c i e s ,  p. 
11-17]. TRPA has no t  y e t  r ev i sed  t h e  i n t e r i m  f e e  schedule,  and 
has extended the  in te r im schedule t o  December, 1988. 

3. Ex i s t ing  Urban Drainage Problems 

a .  Best Management P r a c t i c e s  (BMPs) f o r  
maintenance and d e s i g n  of  urban 
drainage systems (voluntary/ regula tory/  
remedial)  
140 CFR 130,6(c)  (4)  (i) , (ii) , (iii) (GI I 

Chapter 111, Problem Assessment and Cont ro l  Needs, i d e n t i f i e s  t h e  
need f o r  management p r a c t i c e s  t o  c o n t r o l  runoff  and e ros ion  
caused by, o r  aggravated by, urban d ra inage  systems. The 
implementation program f o r  t h e s e  BMPs i s  t h e  same a s  f o r  e x i s t i n g  
s t r e e t s ,  roads ,  and highways. The BMP Handbook d e s c r i b e s  t h e  
s p e c i f i c  BMPs which should be a p p l i e d  t o  urban dra inage  problems. 

b. Ef f luen t  L i m i t a t i o n s  and Discharge Permits  
( r egu la to ry )  
140 CFR 130.6(c)  ( 2 )  ; 130.6 (c) (4 )  (ii) , 
(iii) (GI I 

Since urban drainage systems t y p i c a l l y  d i scharge  runoff  waters  t o  
Lake Tahoe o r  i t s  t r i b u t a r i e s  a t  d i s c r e t e  p o i n t s ,  it i s  a l s o  
appropr ia t e  t o  r e g u l a t e  those  d i s c h a r g e s  through t h e  
es tabl i shment  of  e f f l u e n t  l i m i t a t i o n s  and t h e  i s suance  of 
d ischarge  permi ts .  S t a t e  bas in  p l a n s  under s e c t i o n  303(e) of  t h e  
Clean W a t e r  A c t ,  t h e  1981 208 p l a n ,  and t h e  TRPA t h r e s h o l d s ,  a l l  
e s t a b l i s h  q u a l i t y  s tandards  f o r  t h e  d i scharge  o f  runoff  waters .  
(For d e t a i l s ,  s ee  Attachments 1 and 2.) 

To h e l p  c o n t r o l  water  q u a l i t y  problems r e s u l t i n g  from discharges  
from urban dra inage  systems, C a l i f o r n i a  and Nevada have s e t  
e f f l u e n t  l i m i t a t i o n s  and i s sued  d i scharge  permi ts  under t h e i r  
s ta tewide  a u t h o r i t i e s ,  and s h a l l  con t inue  t o  i s s u e  and admin i s t e r  
e f f l u e n t  l i m i t a t i o n s  i n  accordance w i t h  t h e  Clean Water Act and,  
i n  C a l i f o r n i a ,  t h e  Porter-Cologne A c t .  NDEP has  set  e f f l u e n t  
l i m i t s  and i s sued  NPDES permi t s  t o  p r i v a t e  d i scharge r s  wi th in  
Nevada, and t h e  C a l i f o r n i a  Regional Water Quali ty Contro l  
Board--Lahontan Region has  s e t  e f f l u e n t  l i m i t s  and i s sued  s t a t e  
waste d i scharge  requirements (WDRS) t o  t h e  t h r e e  l o c a l  
j u r i s d i c t i o n s  on t h e  C a l i f o r n i a  s i d e  o f  t h e  Tahoe Region: t h e  
City o f  South Lake Tahoe, E l  Dorado County, and P l a c e r  County. 
(See, f o r  example, Board Order N o .  6-84-75, Waste Discharge 
Requirements f o r  E l  Dorado County Eros ion  and Stormwater Runoff 
Control .  1 



Each WDR begins with a set of findings which establish that the 
city or counties discharge stormwater runoff to Lake Tahoe and 
its tributaries at discrete points; that state water quality 
standards apply to both the discharge and the receiving waters; 
that the discharge standards are exceeded on a routine basis; 
that BMPs and capital improvements are reasonable and necessary 
to control these problems; that the discharger should make every 
reasonable effort to bring its stormwater discharges into 
compliance with the discharge limits; and that the discharger 
should commence funding efforts to achieve compliance, such as 
taking advantage of grant programs, levying assessments in 
specific areas, and collecting discharge fees from property 
owners . 
The WDRs require that stormwater runoff discharged to Lake Tahoe 
or a tributary at a discrete location shall meet the state 
standards no later than 20 years from the adoption of the order. 
They also require development in the area contributing to the 
drainage system to comply with all provisions of the 208 plan. 

Each WDR requires the application of BMPs, sets time schedules 
for planning and compliance, and requires that the dischargers 
comply with a monitoring and reporting program. This program 
covers monitoring locations, sampling protocols, and reporting 
requirements. 

TRPA considers large parking areas, the South Tahoe airport, golf 
courses, and ski areas high priorities for retrofitting with BMPs 
because of their potential for significant water quality impacts 
from runoff. The states are encouraged to issue WDRs or NPDES 
permits to these facilities. If, following TRPA's comprehensive 
review of progress under the 208 plan in 1991, facilities in 
those categories have not established retrofitting schedules, 
TRPA, in conjunction with the states, will require such schedules 
to be established. 

4. Additional Development 

a. Temporary and Permanent Best Management 
Practices (BMPs) (regulatory) 
140 CFR 130.6 (c) (4) (ii) , (iii) (El and (GI 1 

For all additional (i.e., new) development in the Tahoe Region, 
application of BMPs shall be required as a condition of approval. 
A11 projects shall be required to apply BMPs to the project area 
during construction, as specified in the Handbook of Best 
Management Practices (Goals and Policies, p. 11-42]. 

b. Limitations on New Subdivisions 
(regulatory) 
140 CFR 130.6 (c) (4) (ii; , (iii) (E) and ( G )  I 

To prevent the creation of new water quality problems resulting 
from the subdivision of additional areas in the Tahoe Region, no 



new divisions of land shall be permitted within the Region which 
would create new development potential inconsistent with the 
Goals and Policies (Goals and Policies, p. 11-91. This policy 
does not consider the following divisions of land to be 
inconsistent when the result does not increase the development 
potential permitted by TRPA's Regional Plan: 

- - division of land for purposes of conveyance to a 
government agency, public entity, or public utility, 

- - division of land for cemetery lots, 

- - divisions ordered by a federal or state court as a 
result of an adversary legal proceedings involving TRPA, 

- - certain modifications or lot-line adjustments to 
existing subdivisions, 

- - certain conversions of existing structures to stock 
cooperatives, community apartments, condominiums, or 
other forn of divided interest, 

- - redivision, adjustment, or consolidation within an 
existing urban area as part of a TRPA-approved 
redevelopment plan, or 

- - division of land through condominiums, community 
apartments, or stock cooperatives within an existing 
urban area in conjunction with a project involving 
transfer of development rights or otherwise in 
accordance with the Regional Plan, provided the project 
is approved prior to the approval of the division. 
(Goals and Policies, pp. 11-9, -10) 

Only very limited subdivisions will be allowed under the 208 
plan. TRPA's intent is to avoid the impacts of new lot and block 
subdivisions while using mechanisms such as resubdivision to 
lessen the potential impacts of existing approved but unbuilt 
subdivisions. 

c. Land Use Planning and Control 
(regulatory) 
140 CFR 130.6 (c) (4 )  (ii) , (iii) (E) and (GI 1 

The Tahoe Regional Planning Compact requires, in Article V ( c ) ,  
that TRPA prepare and implement an integrated land use plan for 
the Tahoe Region. The resulting land use plan, as set forth in 
the Goals and Policies and the Plan Area Statements and maps, 
assists TRPA in meeting its water quality objectives by directing 
development to already-urbanized areas of consistent land use, 
instead of undeveloped areas of the Region. 

Specific land use policies shall be implemented through the use 
of Plan Area Statements (PASS) for each of 175 plan areas. Areas 



have been categorized within f i ve  land use c l a s s i f i ca t ions :  
conservation, recreat ion,  r e s iden t i a l ,  commercial/public se rv ice ,  
and t o u r i s t .  The c l a s s i f i ca t ions  s h a l l  d i c t a t e  permissible uses. 
More-detailed plans,  cal led community plans,  may be developed f o r  
designated commercial areas. Other de ta i led  plans,  such a s  the  
Lake Tahoe Airport  master plan,  sk i  area  master plans ,  and 
redevelopment plans,  may a l s o  be developed (Goals and Po l i c i e s ,  
pp. 11-2 ,  3 ) .  

Conservation a reas  a r e  non-urban areas  with value a s  pr imit ive o r  
na tura l  areas ,  with strong environmental cons t ra in t s  on use,  and 
with po ten t i a l  fo r  dispersed recreat ion o r  low-intensity resource 
management (Goals and Po l i c i e s ,  p. 11-31. 

Recreation a reas  a r e  non-urban areas with good po ten t i a l  f o r  
developed outdoor recreat ion,  parks, o r  concentrated recrea t ion  
(Goals and Po l i c i e s ,  p. 11-3). 

Residential  Areas a re  urban areas  having the po ten t i a l  t o  provide 
housing for  t he  res idents  of the  Region, including a reas  now 
developed fo r  t h a t  purpose, areas  of moderate t o  good land 
capabi l i ty ,  a reas  within urban boundaries and served by 
u t i l i t i e s ,  and a reas  in  c lose  proximity t o  commercial se rv ices  
and public f a c i l i t i e s  (Goals and Po l i c i e s ,  p. 11-31. 

Commercial/Public Service a reas  are  urban areas designated t o  
provide commercial and publ ic  services  t o  the Region, o r  t h a t  
have the p o t e n t i a l  t o  do so. The purpose of t h i s  c l a s s i f i c a t i o n  
i s  t o  concentrate such serv ices ,  t o  separate incompatible uses ,  
but t o  allow o ther  noncommercial compatible uses (Goals and 
Po l i c i e s ,  p. 11-3) . 
Touris t  areas  a r e  urban a reas  t h a t  have the po ten t i a l  t o  provide 
intensive t o u r i s t  accommodations and services  o r  in tens ive  
recreat ion (Goals and Po l i c i e s ,  p. 11-41. 

In addit ion t o  t he  land use c l a s s i f i c a t i o n ,  each PAS s h a l l  a l so  
iden t i fy  the management theme for  each plan area a s  (1) maximum 
regulat ion,  ( 2 )  development with mit igat ion,  o r  (3) red i rec t ion  
of development. Maximum regulat ion appl ies  pr imari ly  to  
conservation a reas ,  development with mit igat ion i s  the  
predominant management theme i n  the Region, and r ed i r ec t ion  of 
development i s  designed pr imari ly  t o  improve environmental 
qua l i t y  and community character  (Goals and Po l i c i e s ,  p. 11-4). 

To be responsive t o  the needs and opportuni t ies  of  var ious  a reas ,  
spec i f i c  community plans may be developed for  designated 
commercial a reas .  These p lans  s h a l l  guide development i n  
spec i f ied  a reas  f o r  a t  l e a s t  t en  years  and s h a l l  be kept current .  
TRPA s h a l l  ac t ive ly  encourage completion of community plans  f o r  
a l l  designated a reas  by December, 1989. Designated areas  s h a l l  
be those where commercial uses  a re  concentrated, o r  should be 
concentrated. They s h a l l  be e a s i l y  served by t r a n s i t ,  s h a l l  have 



adequate highway access ,  s h a l l  have o r  provide employee housing 
i n  t h e  v i c i n i t y ,  and s h a l l  be s u i t a b l e  f o r  continued o r  inc reased  
l e v e l s  of  commercial a c t i v i t y  (Goals and P o l i c i e s ,  p. 11-6). 

Before i n i t i a t i n g  work on t h e  community p lan ,  TRPA and t h e  
appropr ia t e  u n i t  of  l o c a l  government s h a l l  approve a  p re l iminary  
p l a n  and work program which s e t  t a r g e t s  f o r  r educ t ions  i n  v e h i c l e  
t r i p s  and land coverage and o t h e r  th resho ld - re la t ed  t a r g e t s  
(Code, Subsection 14.6. B) . 
Each community p lan  s h a l l  inc lude  (1) an assessment o f  needs,  
o p p o r t u n i t i e s ,  l i m i t a t i o n s ,  and e x i s t i n g  f e a t u r e s ,  (2) g o a l s  and 
o b j e c t i v e s ,  (3) maps, and (4)  an i n t e g r a t e d  p lan  address ing  land 
use ,  t r a n s p o r t a t i o n ,  t r a f f i c ,  parking,  pub l i c  s e r v i c e ,  housing,  
r e c r e a t i o n ,  implementation, cons is tency with t h e  Plan  Area 
Statements,  coordinat ion  wi th  monitoring,  and o t h e r  programs. 
Each p lan  s h a l l  a l s o  s e t  f o r t h  a  schedule showing how development 
i s  t o  be coordinated wi th  p u b l i c  p r o j e c t s ,  i nc lud ing  wa te r  
q u a l i t y  improvements and o t h e r  remedial  p r o j e c t s ,  s o  t h a t  
a p p l i c a b l e  goa l s  and s t andards  a r e  achieved (Goals and P o l i c i e s ,  
p .  11-7) . 
The Plan  Area Statements and community p lans  w i l l  a s s i s t  t h e  TRPA 
i n  ca r ry ing  o u t  i t s  programs t o  p r o t e c t  water q u a l i t y  by 
d i r e c t i n g  a d d i t i o n s  and changes i n  land use t o  t h e  most 
appropr ia t e  a reas .  There a r e  a l s o  o t h e r  land use  p l a n s  which 
h e l p  t o  a t t a i n  t h e  same g o a l s ,  inc lud ing  t h e  F o r e s t  S e r v i c e ' s  
d r a f t  Land and Resource Management Plan (USFS, 1985).  

d. R e s i d e n t i a l  Development P r i o r i t i e s  
( r egu la to ry )  
140 CFR 130.6 ( c )  (4)  (ii) , (iii) (E) and (G) 1 

One method a v a i l a b l e  t o  TRPA t o  h e l p  p r o t e c t  water  q u a l i t y  i n  t h e  
Region i s  t o  d i r e c t  a l l  r e s i d e n t i a l  development f i r s t  t o  t h o s e  
a r e a s  most s u i t a b l e  f o r  development i n  accordance wi th  t h e  
t h r e s h o l d s  and o t h e r  c o n s i d e r a t i o n s ,  such a s  i n f r a s t r u c t u r e  
capac i ty  and p rogress  toward completing water  q u a l i t y  c a p i t a l  
improvements (Goals and P o l i c i e s ,  p.  VII-3) . To accomplish t h i s  
goa l  f o r  new s ingle- family  development, TRPA w i l l  u t i l i z e  t h e  
Ind iv idua l  Pa rce l  Evaluat ion  System (IPES). 

TRPA began t h e  e v a l u a t i o n  and ranking o f  vacant  r e s i d e n t i a l  
p a r c e l s  under IPES i n  1987, and w i l l  complete t h e s e  t a s k s  by 
December, 1988. Commencing January 1, 1989, a l l  new 
single-family c o n s t r u c t i o n  w i l l  be  eva lua ted  i n  accordance wi th  
IPES, which w i l l  r ank  v a c a n t  p a r c e l s  w i t h  r e s p e c t  t o  t h e i r  
r e l a t i v e  s u i t a b i l i t y  f o r  development (Goals and P o l i c i e s ,  p. 
VII-3). 

IPES i s  an o b j e c t i v e  and s c i e n t i f i c  system which e v a l u a t e s  a  
p a r c e l  wi th  r e s p e c t  t o  t h e  fol lowing c r i t e r i a :  (1) r e l a t i v e  
e ros ion  hazard,  (2) runoff  p o t e n t i a l ,  (3)  degree of d i f f i c u l t y  t o  



access the building s i t e ,  (4) water influence areas,  (5) 
condition of the watershed, (6)  a b i l i t y  t o  revegetate, and (7) 
the need for  water qual i ty  improvements i n  the v ic in i ty  of the 
parcel  (Goals and Pol icies ,  p. VII-4). 

IPES includes an element, separate from the c r i t e r i a  used t o  r a t e  
parcels ,  which encourages physical mitigation of ex is t ing  water 
qual i ty  problems by individual property owners. The ra t ing  of a 
parcel  may be increased, t o  a l imited and f i n i t e  degree, by the 
property owner constructing o f f - s i t e  water qual i ty  improvements 
(Goals and Pol ic ies ,  p. VII-4). According t o  Chapter 37 of the 
TRPA Code, TRPA must approve any such water qual i ty  improvement 
projects ;  the pro jec t  must be located o f f - s i t e ;  and the project  
must be completed p r io r  t o  the construction of the single-family 
dwelling under IPES (Code, Subsection 37.2.1). 

IPES s h a l l  be implemented as  follows (Goals and Pol ic ies ,  pp. 
VII-4 through 7) : 

- - A team of experts s h a l l  evaluate each parcel  using a 
standardized approach. 

- - For parcels  of 1/3 acre  o r  l e s s ,  the team s h a l l  
evaluate the e n t i r e  parce l ,  except tha t  SEZs s h a l l  be 
excluded from the area evaluated. For parcels  with 
l e s s  than 5000 square f e e t  outside an SEZ, the IPES 
ra t ing  s h a l l  be reduced by a fac tor  equal to the r a t i o  
of square f e e t  of land avai lable  for  construction t o  
5000 square fee t .  

- - For parce ls  greater  than 1/3 acre ,  but l e s s  than f ive  
acres ,  the IPES team s h a l l  s e l e c t  and evaluate the 1/3 
acre portion tha t  r e s u l t s  i n  the  highest ra t ing.  I f  
the selected area contains an SEZ, the ra t ing  sha l l  be 
reduced a s  s e t  fo r th  above. I f  the property owner 
des i res  t o  locate  the residence outside the  area 
evaluated, a reevaluation s h a l l  be required. 

- - For parce ls  of f ive  acres  o r  grea ter ,  the property 

owner s h a l l  be no t i f i ed  and asked t o  ident i fy  the 
desired building s i t e .  Once a building s i t e  i s  
iden t i f i ed ,  the IPES team s h a l l  evaluate the  best  1/3 
acre portion containing the iden t i f i ed  building s i t e .  
I f  the  selected area contains an SEX, the ra t ing  sha l l  
be reduced a s  s e t  f o r t h  above. 

- - Ratings of parcels  may change, subsequent t o  the 

i n i t i a l  ra t ing ,  a s  a r e s u l t  of i n s t a l l a t i o n  of water 
qua l i ty  improvements i n  the v i c i n i t y  of the parcel  or 
changes i n  the condition of the  watershed. 



-- Property owners may appeal t h e i r  pa rce l ' s  r a t i ng  t o  an 
independent body of qua l i f ied  experts  not  involved i n  
the i n i t i a l  f i e l d  evaluation of t h a t  parcel .  These 
independent experts s h a l l  apply the  IPES c r i t e r i a ,  and 
t h e i r  decision s h a l l  be f i n a l  unless the  property owner 
appeals t o  the TRPA Governing Board. The Board may 
change a  r a t i ng  only upon f inding t h a t  the  IPES 
c r i t e r i a  were not applied cor rec t ly .  

TRPA s h a l l  r a t e  a l l  vacant r e s iden t i a l  pa rce l s  numerically and 
rank them from most su i t ab l e  t o  l e a s t  su i t ab l e ,  by ju r i sd ic t ion .  
TRPA s h a l l  a l so  e s t a b l i s h  a  l e v e l  i n  the  ranking immediately 
above the most s ens i t i ve  parce ls ,  based on recommendations from 
the IPES technical  committee. Only pa rce l s  above t h i s  l eve l ,  a s  
it may be subsequently adjusted,  comprise t he  "top rank" and may 
pursue a  building permit (Goals and Po l i c i e s ,  p. V I I - 6 ) .  

The numerical l eve l  defining the top rank f o r  any ju r i sd i c t ion  
s h a l l  be lowered annually by the  number of a l loca t ions  u t i l i z e d  
i n  t ha t  ju r i sd ic t ion  during the previous year ,  provided t h a t  the  
following conditions a r e  met (Goals and Po l i c i e s ,  pp. VII-6, -7): 

- - a l l  parce ls  i n  the  top  rank a r e  otherwise e l i g i b l e  fo r  
development under s t a t e  water water qua l i t y  plans  and 
o ther  l e g a l  l imi t a t i ons ,  

- - a monitoring program f o r  t h a t  ju r i sd ic t ion  is  i n  place 
a s  s e t  f o r t h  i n  the  Monitoring and Evaluation 
Subelement of the TRPA Goals and Pol ic ies ,  

-- demonstrable progress i s  being made on the  Capi ta l  
Improvements Program fo r  water qua l i t y  within t h a t  
j u r i sd i c t ion ,  

- - there  i s  a  s a t i s f a c t o r y  r a t e  of reduction i n  t he  

inventory of vacant parce ls ;  t h e  IPES l i n e  s h a l l  not 
move down i n  any jur i sd ic t ion  unless  the number of 
parce ls  below the l i n e  i n  t h a t  j u r i sd i c t ion ,  compared 
t o  the  number deemed sens i t ive  on January 1, 1986, does 
not  exceed 20 percent i n  E l  Dorado and P lacer  Counties, 
o r  33 percent i n  Washoe and Douglas Counties, and 

- - t h e  l e v e l  of compliance with conditions of p ro j ec t  

approvals within t h a t  j u r i sd i c t ion  i s  sa t i s f ac to ry .  

With respect  t o  t he  requirement t h a t  a  monitoring program be i n  
place i n  a  given ju r i sd i c t ion ,  the  Goals and Pol ic ies  require  
TRPA t o  monitor represen ta t ive  t r i b u t a r i e s  t o  provide a bas i s  f o r  
evaluating the  r e l a t i v e  hea l th  of the  watershed within which 
development i s  contemplated and progress toward meeting 
thresholds. The monitoring program w i l l  monitor stream flows and 



concentrations of sediments and dissolved nutrients to determine 
annual pollutant loads. This monitoring program shall be in 
place in a local jurisdiction, and shall establish baseline water 
quality conditions, before the numerical level defining the top 
rank for the jurisdiction is lowered (Goals and Policies, p. 
VII-25) . The term "in place" means that a TRPA-approved 
monitoring system, with established procedures and 
responsibilities, is physically located on the selected 
tributaries, and samples have been collected and analyzed for at 
least one representative water year. 

The location of sampling sites, frequency of sampling, and 
financial responsibilities for monitoring will be set forth in 
TRPA's Monitoring Program pursuant to the Goals and Policies (p. 
VII-25) and the TRPA Code of Ordinances (section 32.10), based on 
the recommendations of the TRPA Monitoring Committee. The 
objectives of the monitoring program are to: 

(1) Characterize the water quality o f  streams draining 
affected residential areas in relationship to the 
overall water quality observed in the watershed, 

(2) Identify short-term changes in water quality from 
affected residential areas, and 

(3) Ensure that TRPA and state water quality standards are 
being attained and maintained. 

The monitoring program will include quality control and quality 
assurance (QA/QC) procedures to ensure that the data accurately 
represent the actual water quality conditions. 

Monitoring will normally occur not only at the mouths of streams, 
but also at locations in closer proximity to residential 
subdivisions. While the stream mouth monitoring will generally 
cover the entire year, monitoring at other locations higher in 
the watershed will be geared toward the spring snowmelt period 
and the fall storm season to contain costs. In addition to the 
presently established monitoring stations, TRPA estimates that 
30 to 40 additional stations will be required throughout the 
Region to support the IPES conditions. 

With regard to the requirement that demonstrable progress is 
being made on the Capital Improvements Program within a given 
jurisdiction, TRPA's evaluation will be based on the programs 
adopted in Volumes I11 and IV of the 208 plan, including lists of 
SEZ restoration and capital improvement projects for erosion and 
runoff control, with priority designations, for each 
jurisdiction. Pursuant to the Goals and Policies, TRPA has 
established benchmarks against which the progress can be 
evaluated (Goals and Policies, p. VII-26). These benchmarks are 
found in Section I, Chapter VII of this volume, Plan Evaluation 
and Revision. 



To make a f inding of demonstrable progress i n  a l oca l  
ju r i sd ic t ion ,  TRPA w i l l  review the progress of t h a t  ju r i sd ic t ion  
over a three-year period covering the previous year,  the  cur ren t  
year, and the  upcoming year. For the  demonstrable progress 
c r i t e r i a  t o  be met, TRPA must make one of t he  following findings:  
(1) funding i s  committed and there  i s  a s t rong l ikel ihood t h a t  
construction w i l l  commence on one o r  more high p r i o r i t y  watershed 
improvement p ro j ec t s  i n  the current  o r  upcoming year and 
construction of one o r  more high p r i o r i t y  p ro j ec t s  has taken 
place i n  the  previous o r  current  year,  o r  (2) the  performance of 
the l oca l  ju r i sd ic t ion  on implementation of SEZ re s to ra t ion  and 
cap i t a l  improvement pro jec t s  i s  cons is ten t  with progress 
necessary t o  meet the benchmarks es tab l i shed  on pp. 183 and 184. 
In t h i s  context,  the  term "high p r i o r i t y  pro jec t"  means a pro jec t  
with a subs t an t i a l  water qua l i ty  benef i t .  

To determine whether the l eve l  of compliance i n  a j u r i sd i c t ion  i s  
sa t i s fac tory ,  TRPA w i l l  evaluate: (1) the  percentage of p ro j ec t s  
which commenced construction th ree  o r  more years e a r l i e r  bu t  
which have not  had t h e i r  s e c u r i t i e s  re turned fo r  water 
qual i ty-rela ted prac t ices ,  ( 2 )  t he  number of p ro jec t s  which a re  
behind approved schedules i n  p ro j ec t  approvals fo r  BMP r e t r o f i t ,  
compared t o  those on schedule, ( 3 )  t h e  number of p ro j ec t s  which 
required TRPA issuance of cease and d e s i s t  orders  fo r  f a i l u r e  t o  
observe conditions of approval within t he  previous f i s c a l  year ,  
as  compared t o  the  number of p ro j ec t s  inspected,  and (4) the  
number of p ro j ec t s  on which v io l a t ions  remain unresolved, 
compared t o  t he  number resolved. TRPA w i l l  review compliance 
data a t  the end of the 1989 bui lding season, and w i l l  then s e t  
spec i f ic  numerical performance standards f o r  the  four c r i t e r i a  
above. The spec i f i c  numerical performance standard s h a l l  r e f l e c t  
TRPA's goal of achieving a very high l e v e l  of compliance with 
conditions of p ro jec t  approval. 

Since it i s  possible  (though unl ikely)  t h a t  individual  appeals of 
IPES scores may r e s u l t  i n  a s i g n i f i c a n t  s h i f t  i n  the  number of 
single-family parce ls  e l i g i b l e  t o  pursue construction permits by 
v i r tue  of being i n  the top rank, TRPA s h a l l ,  i n  a given l o c a l  
ju r i sd ic t ion ,  and provided t h a t  IPES appeals increase the  s i z e  of 
the top rank i n  t h a t  ju r i sd ic t ion  by t h r e e  percent o r  more, 
sub t rac t  the  number of parce ls  added t o  the  top  rank by appeals 
during the f i r s t  year from the  number of parce ls  which would be 
added t o  t he  top  rank any year t h a t  the  IPES l i n e  i s  lowered, 
u n t i l  the  number of parce ls  added t o  t he  top rank by appeals 
equals the  number of parce ls  which would have been added t o  the  
top rank due t o  t he  lowering of the  IPES l i n e .  

For TRPA t o  approve a p r o j e c t  on a pa rce l  ra ted  and ranked by 
IPES, the  parce l  must be served by a paved road, water se rv ice ,  
sewer service ,  and e l e c t r i c  u t i l i t y .  However, Chapter 27 of the  
TRPA Code of Ordinances s e t s  f o r t h  provis ions  f o r  waiver of the  
paved road requirement, a s  provided f o r  i n  t he  Goals and Po l i c i e s  
(p. VII-8). 



e. L i m i t s  on Land Coverage (regulatory) 
[40 CFR 130.6(c) ( 4 )  (ii) , (iii) (El  and (GI I 

To protect  water qual i ty  and other important values of the Tahoe 
Region, T R P A f s  goal i s  tha t  a l l  new development sha l l  conform t o  
the coeff ic ients  of allowable land coverage s e t  fo r th  i n  the 
Bailey Report. In some instances,  provisions a re  made t o  allow 
additional coverage on a given parcel  by t r ans fe r  programs, which 
are  based on a d i r ec t  of fse t  method (Goals and Pol icies ,  p. 
1 1 - 1 2 ] .  

Allowed base land coverage for  a l l  new pro jec ts  and a c t i v i t i e s  
sha l l  be calculated by applying the Bailey coef f ic ien ts  t o  the 
applicable area within the parcel  boundary, or:  

- - fo r  subdivisions approved by TRPA i n  conformance with 

the Bailey coeff ic ients  ( l i s t e d  i n  Attachment D of the 
Goals and Po l i c i e s ) ,  coverage assigned t o  individual 
l o t s  s h a l l  be the allowed base coverage, 

-- fo r  PUDs not in  conformance with the Bailey 
coef f ic ien ts ,  the coef f ic ien ts  s h a l l  apply t o  the 
en t i r e  pro jec t  area minus public rights-of-way, and the 
allowed base coverage s h a l l  be apportioned t o  
individual l o t s  and common area f a c i l i t i e s ,  

- - f o r  parcels  evaluated under IPES, the allowable base 

land coverage sha l l  be a function of the parce l ' s  
combined score for  r e l a t ive  erosion hazard and runoff 
po ten t i a l ,  as  correlated with the Bailey coef f ic ien ts  
and applied t o  the evaluated area (Goals and Pol ic ies ,  
p. 11-13); the t o t a l  potent ia l  land coverage fo r  the 
inventory of parcels evaluated under IPES w i l l  not 
exceed the  t o t a l  po ten t i a l  land coverage a s  calculated 
by the application of the Bailey coef f ic ien ts ,  based on 
an evaluation of a sample of 6,237 parcels  assigned 
IPES scores during 1987 and 1988 (see Volume V I I ,  
Appendix L) . 

The allowed base coverage may be increased by t r ans fe r  of land 
coverage within hydrologically-related areas  up t o  the  l i m i t s  s e t  
for th  i n  Table 15. The boundaries of the hydrologically-related 
areas a re  shown i n  Figure 16. Special provisions fo r  addi t ional  
coverage, such a s  f o r  exceptionally long driveways and 
handicapped access,  may a lso  be allowed by ordinance (Goals and 
Pol ic ies ,  p. 11-14) . 
In addition t o  the  l imi ta t ions  on land coverage, above, no new 
land coverage o r  other  permanent disturbance s h a l l  be allowed i n  
land capabi l i ty  d i s t r i c t s  1, 2 ,  o r  3, except a s  follows (Goals 
and Po l i c i e s ,  pp. IV-13, -14) : 



Table of Land Coverage Transfer Limits 

Maximum Allowed Land Coverage 

Single  Family The maximum land coverage allowed (base  p l u s  
Res iden t i a l  t r a n s f e r )  on a p a r c e l  through a t r a n s f e r  program 

s h a l l  be : 

P a r c e l  S ize  Land Coverage 

0 - 4,000 base l and  coverage on ly  
4,001 - 9,000 1,800 sq .  f t .  
9,001 - 14,000 20% 

14,001 - 16,000 2,900 sq .  f t .  
16,001 - 20,000 3,000 sq. f t .  
20,001 - 25,000 3,100 sq.  f t .  
25,001 - 30,000 3,200 sq.  f t .  
30,001 - 40,000 3,300 sq .  f t .  
40,001 - 50,000 3,400 sq .  f t .  
50,001 - 70,000 3,500 sq .  f t .  
70,001 - 90,000 3,600 sq .  f t .  
90,001 - 120,000 3,700 sq.  f t .  

120,001 - 150,000 3,800 sq.  f t .  
150,001 - 200,000 3,900 sq .  f t .  
200,001 - 400,000 4,000 sq .  f t .  

S ingle  Family The maximum coverage allowed (base p l u s  
Res iden t i a l  i n  t r a n s f e r )  s h a l l  be  up to  100 pe rcen t  of  t h e  
Planned U n i t  proposed b u i l d i n g  envelope b u t  n o t  more than 
Developments 2,500 sq. f t .  Lots  i n  subd iv i s ions  wi th  TRPA- 

approved t r a n s f e r  programs may be permit ted  t h e  
coverage s p e c i f i e d  by t h a t  approval .  

Commercial The maximum coverage allowed (base p l u s  
F a c i l i t i e s  i n  an t r a n s f e r )  on an e x i s t i n g  undeveloped p a r c e l  
Approved Comrn- s h a l l  be 70% of t h e  l and  i n  c a p a b i l i t y  d i s t r i c t s  

4 ,  5, 6 and 7. For e x i s t i n g  developed p a r c e l s ,  
t h e  maximum i s  50 percent .  Coverage t r a n s f e r s  t o  
inc rease  base  coverage up t o  50% s h a l l  be a t  1:l. 
Coverage t r a n s f e r s  t o  inc rease  coverage above 50% 
s h a l l  be a gradua l ly  inc reas ing  r a t i o s ,  up t o  a 
maximum o f  2:l. 



Maximum Allowed Land Coverage 

T o u r i s t ,  Multi- The maximum coverage (base p l u s  t r a n s f e r )  s h a l l  be 
R e s i d e n t i a l ,  50% of t h e  land i n  c a p a b i l i t y  d i s t r i c t  4 ,  5 ,  6 and 
Publ. Service ,  7 ,  Coverage t r a n s f e r  r a t i o s  t o  inc reased  coverage 
Recreat ion i n  an t o  50% s h a l l  be a t  1:l. 
Approved Comm- 

Other Multi- The maximum coverage (base p l u s  t r a n s f e r )  s h a l l  be 
Res iden t i a l  a s  s e t  f o r t h  under Single-Family R e s i d e n t i a l ,  

above. 

Linear  Pub l i c  The maximum coverage (base p l u s  t r a n s f e r )  s h a l l  be 
F a c i l i t i e s  and t h e  minimum coverage needed t o  achieve  t h e i r  
Publ .  Health and p u b l i c  purpose. 
Sa fe ty  F a c i l i t i e s  

Pub l i c  Se rv ice  The maximum coverage (base p l u s  t r a n s f e r )  s h a l l  be 
F a c i l i t i e s  Not In  50 p e r c e n t ,  provided TRPA f i n d s  t h e r e  i s  a 
A Community Plan demonstrated need and requirement t o  l o c a t e  t h e  

f a c i l i t y  o u t s i d e  a  community p lan  a r e a ,  and t h e r e  
i s  no f e a s i b i l e  a l t e r n a t i v e  which would reduce 
land coverage. 

Source: TWA Goals and P o l i c i e s  (1986a1, p. 11-14, 15. 





- - single-family dwellings reviewed and approved pursuant 
t o  IPES, 

publ ic  outdoor recreat ion f a c i l i t i e s  i f  (1) necessary 
as  p a r t  of a  publ ic  agency's long range plans  f o r  
publ ic  outdoor recreat ion,  (2) cons i s ten t  with t he  
recrea t ion  element of the Regional Plan, (3) t he  
p ro j ec t ,  by i t s  nature ,  must be s i t e d  i n  land 
capab i l i t y  d i s t r i c t s  1 through 3, (4)  t he re  i s  no 
f ea s ib l e  a l t e r n a t i v e  which avoids o r  reduces the  
encroachment i n  d i s t r i c t s  1 through 3, (5) the  impacts 
a r e  f u l l y  mitigated,  and (6) capab i l i t y  d i s t r i c t  1 
through 3 lands are  res tored i n  an amount 1.5 times t he  
area  dis turbed beyond t h a t  permitted by t h e  Bailey 
coe f f i c i en t s  , and 

publ ic  se rv ice  f a c i l i t i e s  i f  (1) necessary fo r  publ ic  
heal th ,  s a f e ty ,  o r  environmental p ro tec t ion ,  (2) t he re  
i s  no reasonable a l t e rna t ive  which avoids o r  reduces 
the  encroachment i n  land capab i l i t y  d i s t r i c t s  1 through 
3 ,  (3) impacts a r e  f u l l y  mit igated,  and (4) d i s t r i c t  1 
through 3 lands a r e  res tored i n  an amount 1.5 t i m e s  t he  
area  d i s tu rbed  o r  developed beyond t h a t  permitted by 
the  Bailey coe f f i c i en t s  . 

The 1.5:l  r e s t o r a t i o n  requirement can be accomplished on-site o r  
o f f - s i t e ,  and i s  i n  l i e u  of coverage t r a n s f e r  o r  excess coverage 
mit igat ion provis ions  elsewhere i n  t he  Regional Plan (Goals and 
Po l i c i e s ,  p. IV-14). On-site mit igat ion i n  the  form of 
implementation of Best  Management Prac t ices  is  s t i l l  required,  
however. 

In making decis ions  regarding what types of publ ic  outdoor 
recreat ion f a c i l i t i e s ,  by t h e i r  nature ,  need o r  need not be s i t e d  
i n  land c a p a b i l i t i e s  d i s t r i c t s  1, 2 and 3, TRPA s h a l l  follow the  
guidel ines  s e t  f o r t h  i n  Table 16. Table 16 app l i e s  t o  f a c i l i t i e s  
which c rea te  add i t i ona l  land coverage o r  permanent disturbance.  
Table 16 does no t  apply t o  f a c i l i t i e s  and a c t i v i t i e s  which do not 
c rea te  addi t iona l  land coverage o r  permanent disturbance by 
v i r t ue  of a  replacement o r  re loca t ion  of e x i s t i n g  coverage o r  
disturbance.  

Grading, f i l l i n g ,  c l ea r ing  of vegetation which d i s tu rbs  s o i l ,  and 
other  dis turbances  of s o i l  a r e  prohibi ted during inclement 
weather and f o r  t h e  r e s u l t i n g  per iod of time when the  s i t e  is  
covered with snow o r  i n  a  sa tura ted ,  muddy, o r  unstable  
condition. Special. r egu la t ions  and construct ion techniques w i l l  
apply t o  construct ion a c t i v i t i e s  occurring between October 15 and 
May 1. A l l  p r o j e c t  s i t e s  must be adequately winter ized by 
October 15 a s  a condi t ion f o r  continued work on t h e  s i t e .  
Exceptions w i l l  be permit ted i n  emergency s i t u a t i o n s  where 
grading i s  necessary f o r  reasons of pub l i c  s a f e ty  o r  erosion 
cont ro l  (Goals and P o l i c i e s ,  p. I V - 1 5 ) .  



... f. Water Quality Mitigation (regulatory) 
[40 CFR 130.6 (c) (4) (ii) , (iii) (E) and (G) 1 

To ensure that both the on-site and off-site impacts of new 
development in the Tahoe Region are completely mitigated, TRPA 
shall condition approvals for new development on positive 
improvements in off-site erosion and runoff control in 
addition to provision of BMPs on-site (Goals and Policies, p. 
VII-6. The conditions shall require the implementation or use 
of remedial erosion control measures determined by TRPA to be 
adequate to offset or compensate for any increased erosion caused 
by the construction, use, or activity permitted. 

Additional development shall offset its off-site water quality 
impacts through one of the following methods: (1) implementing 
and maintaining off-site erosion and runoff control projects as a 
condition of project approval and subject to TRPA concurrence as 
to effectiveness, or (2) contributing to a fund established by 
TRPA for implementing and maintaining off-site erosion and runoff 
control projects. The amount of such contribution shall be 
established by TRPA ordinance (Goals and Policies, p. VII-16) and 
will provide sufficient funding to implement those measures 
needed to offset the impacts of the additional development. 
Mitigation funds shall be used to support those activities 
directly related to mitigation projects. Such activities as 
developing community plans are not considered to be directly 
related to mitigation projects. 

Land coverage permitted as a result of transfer of coverage; 
projects included in the Capital Improvements Program for Erosion 
and Runoff Control; and projects and activities which provide a 
net water quality improvement of at least 150 percent over the 
conditions of the project area before the project or activity are 
exempt from water quality mitigation requirements (Code of 
Ordinances, Section 82.4). 

g. Transfer of Development (regulatory) 
140 CFR 130.6 (c) (4) (ii) , (iii) (E) and (G) 1 

To provide both TRPA and property owners with more flexibility to 
plan new development and, at the same time, mitigate existing 
land use and water quality problems, TRPA encourages consoli- 
dation of development through transfer of existing development, 
including transfer of land coverage programs (Goals and Policies, 
p. VLI-14). There are four types of transfer programs: transfers 
of residential development rights; transfer of units of use; 
transfers of land coverage; and transfer of residential allo- 
cations. 

Transfers of residential development rights are permitted from 
vacant parcels to parcels eligible for residential or 
multi-residential development. Each vacant parcel is assigned 
one development right which, in conjunction with a residential 



al locat ion,  i s  required fo r  construction of a  r e s i d e n t i a l  un i t .  
~ u l t i - r e s i d e n t i a l  development thus requires the  t r a n s f e r  of 
development r i g h t s  unless bonus u n i t s  a re  granted i n  r e l a t i o n  t o  
public benef i t s  provided by the pro jec t ,  including the  bene f i t s  
from water qua l i t y  improvements (Goals and Po l i c i e s ,  p. VII-14). 
Upon t r ans fe r  of a  development r i g h t ,  sens i t ive  parce ls  a r e  no t  
e l i g ib l e  f o r  future  r e s iden t i a l  development. Non-sensitive 
parcels a re  r e s t r i c t e d  from re s iden t i a l  development unless  a  
development r i g h t  t r a n s f e r  back t o  the parce l  i s  permitted. 

Transfers of un i t s  of use may be permitted, i n  conjunction with 
TRPA approval of a p ro jec t .  For t r ans fe r s  of u n i t s  of use (e.g., 
t o u r i s t  accommodations, r e s iden t i a l  u n i t s ,  commercial f l o o r  
a r e a ) ,  the  s t ruc tu re s  on the donor s i t e  s h a l l  be removed o r  
modified t o  eliminate the  t ransfer red  un i t s .  Bonus u n i t s  may be 
granted f o r  t ransfer red  t o u r i s t  accommodation u n i t s  based on 
public benef i t s  provided by the p ro j ec t ,  including the  bene f i t s  
from water qua l i t y  improvements (Goals and Po l i c i e s ,  p. VII-14). 
Upon t r ans fe r  of u n i t s  of use, sens i t ive  parce ls  a r e  permanently 
r e s t r i c t ed  from receiving new development and a r e  res tored  and 
maintained i n  a  na tu ra l  s t a t e ,  insofar  a s  i s  possible .  

Land coverage may be t ransfer red  a s  s e t  f o r t h  under L i m i t s  on 
Impervious Coverage, above, within hydrologically-related areas  
(see Figure 15) .  The i n t e n t  of the  coverage t r a n s f e r  provisions 
i s  t o  allow grea te r  f l e x i b i l i t y  i n  t he  placement of land coverage 
within hydrologically-related areas ,  u t i l i z i n g  land banks, l o t  
consolidations,  land coverage r e s to ra t ion ,  and t r ans fe r s .  The 
coverage t r ans fe r  provisions allow f o r  coverage i n  excess of base 
coverage t o  be permitted and s t i l l  be cons is ten t  with t he  
thresholds (Goals and Po l i c i e s ,  p. 11-14]. 

Coverage t r ans fe r s  f o r  commercial and t o u r i s t  accommodation 
pro jec t s  s h a l l  be e x i s t i n g  hard coverage (i .e. ,  man-made 
s t ruc tu re s ) ,  except where TRPA f inds  t h a t  t he re  i s  an inadequate 
supply a t  a  reasonable cos t  within the  hydrologically- r e l a t ed  
area,  i n  which case TRPA may increase the  supply i n  t h i s  order of 
p r io r i t y :  (1) by allowing t r ans fe r  of e x i s t i n g  s o f t  coverage, 
i . e . ,  compacted a reas  without s t ruc tu re s ,  ( 2 )  by allowing 
t r ans fe r  of p o t e n t i a l  coverage, i . e . ,  base allowed coverage, and 
( 3 )  by redefining t h e  hydrologic boundaries (Goals and Po l i c i e s ,  
p. VII-15) . 
Coverage t r a n s f e r s  f o r  r e s i d e n t i a l ,  outdoor recrea t ion ,  public 
service ,  regional  pub l i c  f a c i l i t y ,  and publ ic  hea l th  and sa fe ty  
p ro j ec t s  may u t i l i z e  e i t h e r  ex i s t i ng  coverage o r  disturbance o r  
po ten t i a l  coverage. Transfer f o r  l i n e a r  publ ic  f a c i l i t y  p ro j ec t s  
s h a l l  have the  option of t r ans fe r r ing  e x i s t i n g  hard o r  s o f t  
coverage (Goals and Po l i c i e s ,  p. VII-15)- 

TRPA, i n  conjunction with other agencies,  s h a l l  e s t a b l i s h  a  land 
coverage banking system. To the ex t en t  poss ib le ,  TRPA s h a l l  
u t i l i z e  a  land coverage banking system t o  f a c i l i t a t e  the 
elimination of excess land coverage and t o  provide t r ans fe r  



mechanisms (Goals and Pol ic ies ,  p. VII-15). On February 18, 
1988, TRPA and the California Tahoe Conservancy entered i n t o  a  
Memorandum of Understanding t o  e s t a b l i s h  the  respect ive du t i e s  
and au tho r i t i e s  of the Conservancy and TRPA with respect t o  a 
land coverage bank t o  be operated by the Conservancy f o r  the  
California s ide  of the  Tahoe Basin. TRPA w i l l  negot ia te  an M U  
t o  e s t ab l i sh  a  Nevada-side land bank. Pr iva te  coverage 
t ransact ions  a r e  a l so  allowed i n  both s t a t e s .  

Coverage t r ans fe r s  a re  subject  t o  the  following qua l i f i ca t ions  
and cons t ra in t s  (Goals and Pol ic ies ,  p. VII-15) : 

- - coverage t r ans fe r s  s h a l l  be a t  a r a t i o  of 1:l o r  
grea te r ,  

-- coverage t ransferred f o r  a  single-family house s h a l l  be 
from a parce l  equal t o ,  o r  more environmentally 
sens i t ive  than, the receiving pa rce l ,  and 

-- i n  the  case of parcels  containing an SEZ, the  amount of 
coverage a t t r i bu t ab le  t o  t he  SEZ port ion may be 
t ransferred t o  the non-SEZ port ion o r  may be u t i l i z e d  
i n  the  SEZ pursuant t o  t h e  access provis ions  of t he  SEZ 
po l ic ies .  

In connection with a  t r ans fe r  of land coverage, the  t r ans fe ro r  
l o t  s h a l l  be appropriately r e s t r i c t e d  and res tored  t o  a  na tura l  
o r  near na tura l  s t a t e .  A l l  t r a n s f e r s  must be approved by the  
a f fec ted  ju r i sd ic t ions  (Goals and Po l i c i e s ,  p. VII-16). 

Transfers of r e s i d e n t i a l  a l loca t ions  a r e  permitted from parcels  
located on sens i t i ve  lands t o  more s u i t a b l e  parcels .  (An - 
a l loca t ion ,  i n  addit ion t o  a  r e s i d e n t i a l  development r i g h t ,  i s  
required before any person can commence construction of an 
addi t iona l  r e s i d e n t i a l  u n i t ,  except fo r  affordable  housing u n i t s  
a s  defined i n  t he  TRPA Code.) TRPA s h a l l  permit the  t r a n s f e r  of 
a l loca t ions  from parce ls  i n  SEZs, land capab i l i t y  d i s t r i c t s  1, 2 ,  
and 3 ,  lands determined t o  be s e n s i t i v e  under IPES, o r  shorezone 
capabi l i ty  d i s t r i c t s  1 through 4 ,  t o  parce ls  outs ide these areas  
(Goals and Po l i c i e s ,  p. VTZ-16) . 
When an a l loca t ion  i s  t ransfer red ,  the  e n t i r e  donor parce l  s h a l l  
be permanently r e t i r e d ,  and the t r a n s f e r  s h a l l  be approved by the  
a f fec ted  ju r i sd ic t ions .  



5. Stream Environment Zone Encroachment 

a. Restrict New Encroachment and Vegetation 
Alteration (regulatory) 
[40 CFR 130.6(c) (4) (ii) , (iii) (El and (GI ; 
130.6 (c) ( 7 )  1 

As discussed in Chapter 111, Problem Assessment and Control 
Needs, stream environment zones (SEZs) serve many functions in 
the ecology of the Tahoe Region, and are very important to water 
quality. The Goals and Policies require that SEZs shall be 
protected and managed for their natural values, and that 
groundwater development in SEZs shall be discouraged when such 
development might impact associated plant communities or instream 
flow (Goals and Policies, pp. IV-23, 24). 

In addition, no new land coverage or other permanent disturbance 
shall be permitted in SEZs except as follows (Goals and Policies, 
pp. IV-24, 25) : 

public outdoor recreation facilities if (1) necessary 
for a public agency's long range plans for public 
outdoor recreation, (2) consistent with the recreation 
element of the Regional Plan, (3) the project, by its 
nature, must be sited in an SEZ, (4) there is no 
feasible alternative which would reduce the extent of 
SEZ encroachment, ( 5 )  impacts are fully mitigated, and 
(6) SEZs are restored in an amount 1.5 times the area 
of SEZ disturbed or developed for the project, 

-- public service facilities if (1) necessary for public 

health, safety, or environmental protection, (2) there 
is no reasonable alternative, including spans, which 
avoids or reduces the extent of encroachment, (3) the 
impacts are fully mitigated, (4) SEZ lands are restored 
in an amount 1.5 times the area of SEZ developed or 
disturbed by the project, 

- - projects which require access across SEZs to otherwise 

buildable sites if (1) there is no reasonable 
alternative which avoids or reduces the extent of 
encroachment, (2) impacts are fully mitigated, (3) SEZ 
lands are restored in an amount 1.5 times the area of 
SEZ disturbed or developed by the project, 

- - new development in man-modified SEZs where (1) the area 

no longer exhibits the characteristics of an SEZ, (2) 
further development will not exacerbate the 
caused by development in SEZs, (3) restoration is 
infeasible, and (4) mitigation is provided to at least 
partially offset the losses caused by modification of 
the SEZ, provided that only the TRPA Governing Board 
may designate an area man-modified where man has 



changed the  vegetation type, made cu t s ,  placed f i l l ,  
compacted the s o i l s ,  o r  a l t e r e d  the  hydrology, and only 
upon making the required f indings ,  and 

- - SEZ res tora t ion  and erosion cont ro l  p ro jec t s .  

In making decisions regarding what types of publ ic  outdoor 
recreat ion f a c i l i t i e s ,  by t h e i r  nature ,  need o r  need not  be s i t e d  
i n  SEZs, TRPA s h a l l  follow the guidel ines  s e t  f o r t h  i n  Table 16. 
Table 16 appl ies  t o  f a c i l i t i e s  and a c t i v i t i e s  which c r e a t e  
addi t iona l  land coverage o r  permanent disturbance.  Table 16 does 
not  apply t o  f a c i l i t i e s  and a c t i v i t i e s  which do no t  c r e a t e  
addi t iona l  land coverage o r  permanent disturbance by v i r t u e  of a  
replacement o r  re locat ion of ex i s t i ng  coverage o r  disturbance.  

Replacement of ex i s t i ng  coverage i n  SEZs may be permitted where 
the  p ro j ec t  w i l l  reduce impacts on SEZs and w i l l  no t  impede 
r e s to ra t i on  e f f o r t s .  Exist ing s t ruc tu re s  i n  SEZs may be repaired 
o r  r e b u i l t  (Goals and Po l i c i e s ,  p. IV-25). 

In  response t o  t he  TRPA pol icy c a l l i n g  f o r  updating of t h e  
procedures for  SEZ iden t i f i ca t i on  and r e l a t ed  hydrologic zones 
pursuant t o  the recommendations of t he  IPES Technical Committee 
(Goals and Pol ic ies ,  p. IV-25), TRPA has developed re f ined  
procedures fo r  e s t ab l i sh ing  SEZ boundaries. The Code of 
Ordinances s e t s  f o r t h  the  pe r t i nen t  d e f i n i t i o n s  (see  Table 17) 
and t h e  following procedure fo r  iden t i fy ing  SEZs: 

A n  SEZ i s  d'etermined t o  be present  i f  any one of t he  following 
key ind ica tors  i s  present  o r ,  i n  t h e  absence of a  key ind i ca to r ,  
i f  any th ree  of t he  following secondary i nd i ca to r s  i s  present :  

- - Key Indicators :  evidence of surface water flow, 

including perennial ,  ephemeral, and in t e rmi t t en t  
streams; primary r i pa r i an  vegetation; near-surface 
groundwater; l akes ,  ponds, o r  lagoons; beach (Be) 
s o i l s ;  o r  one of the  following a l l u v i a l  s o i l s :  E v  and 
Mh . 

- - Secondary Indicators :  designated 100-year f lood  p l a in ;  

groundwater between 20 and 40 inches; secondary 
r i pa r i an  vegetation; and one of the  following a l l u v i a l  
s o i l s :  Lo, Co, o r  G r .  

The boundary of an SEZ i s  the  outermost l i m i t  of t h e  key 
ind ica tors ;  the  outermost l i m i t  where t h r ee  secondary i nd i ca to r s  
coincide;  o r ,  i f  Lo,  Co, o r  G r  s o i l s  a r e  p resen t ,  the  outermost 
l i m i t  where two secondary i nd i ca to r s  coincide,  whichever 
e s t ab l i shes  the  widest  SEZ a t  any po in t .  The outermost boundary 
of a  stream i s  t h e  bank f u l l  width of t he  stream. (Code, Section 
3 7 . 3 )  











( 3 )  Projects  which require  access across f lood p l a i n s  t o  
otherwise buildable s i t e s  i f :  (1) there  i s  no 
reasonable a l t e rna t ive  which avoids o r  reduces t he  
extent  of encroachment i n  the flood p la in  and (2) t he  
impacts on the  flood p l a in  a re  minimized, and 

( 4 )  Erosion control  p ro j ec t s ,  hab i t a t  r e s to ra t i on  p ro j ec t s ,  
stream environment zone res tora t ion  p ro j ec t s ,  and 
s imilar  p ro j ec t s  provided the  pro jec t  is necessary fo r  
environmental protect ion and there  is' no reasonable 
a l t e rna t ive  which avoids o r  reduces the  ex ten t  of 
encroachment i n  the  flood p la in .  

In making decisions regarding what types of publ ic  outdoor 
recreat ion f a c i l i t i e s ,  by t h e i r  nature ,  must be s i t e d  i n  flood 
p l a in s ,  TRPA s h a l l  follow the guidel ines  s e t  f o r t h  i n  Table 16. 
Also, the above r e s t r i c t i o n s  on development within t he  100-year 
f lood p la in  s h a l l  not apply t o  the  shorezone of Lake Tahoe, 
except where it i s  determined t o  be within the  100-year f lood 
p l a in  of a t r i bu t a ry  stream. Development within the  shorezone i s  
governed by the  shorezone provisions of the  TRPA Code of 
Ordinances. 

In  remote locat ions  and o ther  locat ions  where TRPA o r  the  Corps 
of Engineers o r  FEMA has not ye t  prepared 100-year f lood p l a in  
maps and TRPA has reason t o  bel ieve t h a t  a f lood hazard may 
e x i s t ,  TRPA s h a l l  require  p ro jec t  appl icants  t o  accurate ly  
de l inea te  the  100-year flood p l a in  i n  t h e i r  p ro jec t  appl icat ions .  

b. SEZ Restoration ( c a p i t a l  improvement program, 
pr ivate /publ ic)  
[40 CFR 130.6(c) (4 )  (i), (iii) (GI ; 
130.6 (c) (7) 1 

The Se t t ing ,  above, describes ex i s t i ng  disturbance i n  SEZs within 
the  Tahoe Region. To r e s to re  a por t ion of t he  na tu ra l  treatment 
capaci ty  l o s t  from t h i s  disturbance,  disturbed SEZs i n  
undeveloped, unsubdivided lands s h a l l  be res tored.  I n  addi t ion,  
2 5  percent of the  SEZs t h a t  have been dis turbed,  developed, o r  
subdivided s h a l l  be res tored (Goals and Po l i c i e s ,  p. IV-23)- 

TRPA s h a l l  i den t i fy  the  number of acres  t o  be res tored and 
prepare a l ist  of p ro j ec t s  t o  achieve the  threshold f o r  SEZ 
r e s to ra t i on  (Goals and Po l i c i e s ,  p. IV-23). This r e s to ra t i on  
program i s  s e t  f o r th  i n  Volume 111, Stream Environment Zone 
Protect ion and Restoration Program. 



TRPA s h a l l  a l s o  develop an implementation program and e s t a b l i s h  
an annual t r ack ing  system f o r  SEZ r e s t o r a t i o n .  The 
implementation program s h a l l  provide  f o r  r e s t o r a t i o n  over  a 
20-year pe r iod  (Goals and P o l i c i e s ,  p .  IV-23). Volume 111 of  
t h i s  208 p lan  s e t s  f o r t h  a  more d e t a i l e d  schedule f o r  ref inement 
and implementation of t h e  SEZ r e s t o r a t i o n  program. The m a t e r i a l s  
prepared by TRPA i n  accordance wi th  t h e  requirements of  Chapter 
32 of t h e  Code of Ordinances provide  d e t a i l  on t r a c k i n g  of  
progress  i n  SEZ r e s t o r a t i o n ,  and an i n t e r i m  t a r g e t  f o r  SEZ 
r e s t o r a t i o n  appears i n  Sect ion  I, Chapter V I I  of t h i s  volume, 
Plan Evaluat ion and Revision. 

Golf courses i n  SEZs s h a l l  be encouraged t o  redes ign l a y o u t s  and 
modify f e r t i l i z a t i o n  t o  prevent  t h e  r e l e a s e  of  n u t r i e n t s  t o  
ad jo in ing  ground and s u r f a c e  waters  (Goals and P o l i c i e s ,  p. 
IV-24). 

c. SEZ Setbacks ( r egu la to ry )  
140 CFR 130.6 (c)  (4)  (ii) , (iii) (El and (GI ; 
130.6 (c) (7) 1 

I t  i s  important  t o  s e t  new development back from t h e  edge o f  
SEZs, both t o  preserve  t h e  i n t e g r i t y  o f  t h e  SEZ i t s e l f ,  and a l s o  
t o  p rese rve  t h e  important w i l d l i f e  and scen ic  va lues  o f  t h e  edge 
zone c rea ted  by t h e  SEZ and t h e  a d j o i n i n g  vegeta t ion  types .  
Bui ld ings ,  o t h e r  s t r u c t u r e s ,  and land coverage s h a l l  be set back 
from SEZs i n  accordance wi th  Table 18 ,  a l s o  contained i n  Chapter 
37 o f  t h e  TRPA Code a s  Technical  Appendix I (Code, Subsection 
30.5.D). 

These SEZ se tbacks  r e p r e s e n t  a  more r e f i n e d  system of  se tbacks  
than t h e  b u f f e r s  contained i n  t h e  1981 208 plan .  The se tbacks  
cons ider  stream type (pe renn ia l ,  ephemeral, o r  i n t e r m i t t e n t ) ,  
channel type (confined o r  unconf ined) ,  s lope  condi t ion  (good, 
average,  p o o r ) ,  and s i t u a t i o n s  where a channel i s  absent  o r  
man-made. 

6. Vegetat ion Displacement 

a .  P r o t e c t i o n  o f  n a t i v e  vege ta t ion  dur ing 
use and c o n s t r u c t i o n  ( regu la to ry )  
[40 CFR 130.6(c)  (4) (ii) , (iii) (El and (G) 1 

The Problem Assessment, above, i d e n t i f i e s  damage o r  displacement 
of vege ta t ion  and t h e  s u r f a c e  duff  l a y e r  a s  a  water  q u a l i t y  
problem, and c a l l s  f o r  c o n t r o l s  on such a c t i v i t i e s .  Permanent 
d i s tu rbance  o r  unnecessary a l t e r a t i o n  o f  n a t u r a l  vege ta t ion  
a s s o c i a t e d  wi th  development a c t i v i t i e s  s h a l l  n o t  exceed t h e  
approved boundaries of  t h e  b u i l d i n g ,  driveway, o r  parking 
s t r u c t u r e s ,  o r  t h a t  which i s  necessary  t o  reduce t h e  r i s k  of f i r e  
o r  e ros ion  (Goals and P o l i c i e s ,  p. IV-4). 



Table of SEZ Setbacks 

Channel P r e s e c t  

Perennial Straam 



Disturbance or removal of forest litter and the natural duff 
layer should also be avoided to promote the natural catchment of 
nutrients. A public awareness program will be implemented to 
inform local landowners of the value of needle litter (Goals and 
Policies, p. IV-5). 

b. Use of native and adapted plants for 
revegetation (voluntary/regulatory) 
[40 CFR 130.6(c) (4) (i) , (ii) , (iii) (E) and 
(GI 1 

Revegetation of disturbed sites requires the use of species 
approved by TRPA. TRPA shall prepare specific policies designed 
to avoid the unnecessary use of landscaping which requires long- 
term irrigation and fertilizer use (Goals and Policies, p. IV-5). 
A list of approved species has been prepared, and is part of 
Volume 11, the BMP Handbook. 

c. Restoration of areas of disturbed 
vegetation (voluntary/regulatory/ 
remedial) 
[40 CFR 130.6(c) (4) (i), (ii) , (iii) (El and 
(GI 1 

In addition to the program of SEZ restoration described above, 
restoration of areas which have been denuded of vegetation, or 
where vegetation has been badly disturbed or altered, is 
considered a Best Management Practice, and is subject to the 
implementation programs for BMPs described in this part. All 
persons whb own land and all public agencies which manage public 
lands in the Region shall protect vegetation from damage, and 
restore the disturbed soils. This restoration of disturbed areas 
will have a positive impact on water quality (Goals and Policies, 
pp. 11-41, 42). 

TRPA's goal is to restore at least 80 percent of the disturbed 
lands within the Region to a natural or near-natural state by the 
application of BblPs (Goals and Policies, p. 11-42). Riparian 
plant communities shall be restored or expanded whenever and 
wherever possible (Goals and Policies, p. IV-6). 

Where TRPA has identified specific problems associated with the 
loss or alteration of vegetation, TRPA may require remedial 
actions- to correct those problems under the provisions of Chapter 
9 of the Code. 



7. F e r t i l i z e r  

a .  Best Management Pract ices  regarding the 
amounts, methods, r a t e s ,  types, and 
locations of f e r t i l i z e r  appl icat ion 
(voluntary/regulatory/remedial) 
140 CFR 130.6(c) (4) (i) , (ii) , (iii) (C) , (El 
and (GI ; 130.6 (c)  (9) 1 

To help control  water qua l i ty  problems caused by the use of 
f e r t i l i z e r ,  the use of f e r t i l i z e r  within the Tahoe Region s h a l l  
be r e s t r i c t e d  t o  uses, areas ,  and prac t ices  i den t i f i ed  i n  the  BMP 
Handbook (Goals and Pol ic ies ,  p. 11-43] . 
Revegetation of disturbed s i t e s  requires the  use of species 
approved by the TRPA. A l i s t  of approved species i s  included i n  
the BMP Handbook. TRPA s h a l l  prepare spec i f ic  po l i c i e s  designed 
t o  avoid the unnecessary use of landscaping which requires  
long-term f e r t i l i z e r  use (Goals and Pol ic ies ,  p. IV-5). 

According t o  the  TRPA Code, p ro jec t s  t h a t  include landscaping o r  
revegetation s h a l l ,  a s  a condition of approval, be required t o  
prepare f e r t i l i z e r  management programs t h a t  address: (1) the 
appropriate type of f e r t i l i z e r  t o  avoid the re lease  of excess 
nu t r ien ts ,  ( 2 )  the  r a t e  of appl icat ion,  ( 3 )  the frequency of 
appl icat ion,  ( 4 )  appropriate watering schedules, (5) preferred 
plant  mater ia ls ,  ( 6 )  landscape design t h a t  minimizes the  use and 
impacts of f e r t i l i z e r  appl icat ion,  (7) c r i t i c a l  a reas ,  (8) the  
design and maintenance of drainage control  systems, and (9) 
surface water and groundwater monitoring programs, where 
appropriate. (Code, Subsection 81.7.B). 

Because of the large number of po ten t ia l  s i t e s  where property 
owners o r  managers may wish t o  apply f e r t i l i z e r ,  and the  ready 
a v a i l a b i l i t y  of f e r t i l i z e r  from commercial o u t l e t s ,  publ ic  
education i s  a very important aspect of the  implementation 
program fo r  f e r t i l i z e r  management BMPs. TRPA s h a l l  emphasize 
f e r t i l i z e r  management i n  i t s  publ ic  education program, and s h a l l  
make educational mater ia ls  such a s  the Guide t o  F e r t i l i z e r  Use in  
the Lake Tahoe Basin (TRPA, 1987) avai lable  t o  the  widest 
possible  audience. 



b. Reporting requirements ( r egu la to ry )  
[40 CFR 130.6(c)  (4)  (ii) , (iii) (C) and (G)  ; 
130.6 (c) (9) 1 

A t  t he  r eques t  o f  TRPA, uses  t h a t  r e q u i r e  r e g u l a r  f e r t i l i z e r  
maintenance (e.g. ,  gol f  courses ,  parks ,  cemeter ies ,  b a l l  f i e l d s ,  
and r e s i d e n t i a l  yards)  are requ i red  t o  submit f e r t i l i z e r  
management programs f o r  review and approval  by TRPA. F a i l u r e  t o  
comply may r e s u l t  i n  remedial a c t i o n  under Chapter 9 of  t h e  TRPA 
Code. Large u s e r s  of f e r t i l i z e r ,  a s  i d e n t i f i e d  by TRPA, s h a l l  
i n i t i a t e  a t r a c k i n g  program t o  monitor f e r t i l i z e r  use on lands  
under t h e i r  c o n t r o l .  Such u s e r s  s h a l l  p r e s e n t  annual  r e p o r t s  t o  
TRPA, inc luding information on t h e  r a t e ,  amount, and l o c a t i o n  of  
use (Code, Subsection 81.7.C) . 

c. E f f l u e n t  Limi ta t ions  and Discharge Permits  
( r egu la to ry )  
[40 CFR 130.6 (c)  (2)  ; 130.6 (c) (4)  (ii) , 
(iii) (C) and ( G I ;  130.6(c)  (9) 1 

C a l i f o r n i a  and Nevada have set e f f l u e n t  l i m i t a t i o n s  and i s sued  
d ischarge  permi ts  under t h e i r  s ta tewide  a u t h o r i t i e s  t o  ?revent  
t h e  d ischarge ,  o r  th rea tened  d ischarge ,  o f  n u t r i e n t s  from 
f e r t i l i z e r  t o  the  su r face  waters  o r  groundwaters o f  t h e  Tahoe 
Region, and s h a l l  continue t o  i s s u e  and admin i s t e r  e f f l u e n t  
l i m i t a t i o n s  i n  accordance wi th  t h e  Clean Water A c t  and, i n  
C a l i f o r n i a ,  t h e  Porter-Cologne A c t .  

I n  September, 1987, t h e  Lahontan Board i s s u e d  n o t i c e s  of  i n t e n t  
t o  i s s u e  Waste Discharge Requirements t o  Ca l i fo rn ia - s ide  gol f  
courses  i n  t h e  Region. These WDRs w i l l  implement p o l i c i e s  t o  
prevent  wastes,  such a s  n u t r i e n t s  contained i n  f e r t i l i z e r s ,  
p e s t i c i d e s ,  h e r b i c i d e s ,  and products  o f  e ros ion  from e n t e r i n g  
su r face  waters  of  Lake Tahoe. The WDRs w i l l  a l s o  r e q u i r e  BMPs 
f o r  s u r f a c e  runoff  from parking l o t s ,  r o o f t o p s ,  and o t h e r  
impervious a reas .  The requirements w i l l  a l low a reasonable  
pe r iod  o f  time f o r  g o l f  course  opera to r s  t o  achieve  compliance 
wi th  s p e c i f i e d  c o n t r o l  measures, al though t h e  Lahontan Board w i l l  
r e q u i r e  i n s t a l l a t i o n  o f  temporary BMPs t o  c o n t r o l  e x i s t i n g  
e ros ion  problems (CRWQCB, 1987) . 
TRPA cons ide r s  go l f  courses  a h igh p r i o r i t y  f o r  r e t r o f i t t i n g  wi th  
BMPs because of  t h e i r  p o t e n t i a l  f o r  s i g n i f i c a n t  water  q u a l i t y  
impacts from a p p l i c a t i o n  o f  f e r t i l i z e r .  The s t a t e s  a r e  
encouraged t o  i s s u e  WDRs o r  NPDES permi t s  t o  those  f a c i l i t i e s .  
I f ,  fo l lowing TRPAis comprehensive review of p rogress  under t h e  
208 p lan  i n  1991, g o l f  courses  have no t  e s t a b l i s h e d  r e t r o f i t t i n g  
schedules ,  TRPA, i n  coopera t ion  wi th  t h e  s t a t e s ,  w i l l  r e q u i r e  
such schedules  t o  be  e s t a b l i s h e d ,  



£3. AIRBORNE NUTRIENTS 

1. Improved mass transit (capital improvements 
program) 
I40 CFR 130.6(c) (4) (i) 1 

Mass transit is an important tool for reducing regional 
vehicle-miles-travelled (VMT) and NOx emissions, thereby reducing 
direct deposition of nitrogen on Lake Tahoe from local sources of 
air pollution. Under both the Tahoe Regional Planning Compact 
and California state law, TRPA is the designated transportation 
planning entity for the Tahoe Region. TRPA's Regional 
Transportation Plan (TRPA, 1988~) includes, as a goal, the 
expansion of private and public transit service. 

During the first five-year phase of the Regional Transportation 
Plan, public transit service shall be expanded consistent with 
the Short Range Transit Program (Tahoe Transportation District, 
1986). This program calls for the establishment of intensive 
transit shuttle service along the heavily-travelled U.S. 50 
corridor on the South Shore. 

TRPA shall assist the Tahoe Transportation District and units of 
local government in securing funding sources for transit 
improvements, and TRPA shall distribute California Transportation 
Development Act funds to support transit service consistent with 
the Regional Transportation Plan and Short Range Transit Program. 

TRPA shall also encourage transit improvements as follows: (1) 
expansion of private sector transportation services where 
consistent with the Short Range Transit Program, (2) shuttle 
services to the Lake Tahoe Airport for all scheduled commercial 
carriers, ( 3 )  expansion of transit service to the seasonal 
recreational areas within or near the Tahoe Region, and ( 4 )  
implementation of transit service from Truckee, Northstar, Carson 
City, and the Minden-Gardnerville area to activity centers in the 
Tahoe Region (TRPA, 1988~) . 
Community and redevelopment plans shall make specific recommend- 
ations for locating mass transit and waterborne transit terminals 
and transfer points within their boundaries (TRPA, 1988~). 

In the long-run, TRPA shall complete several evaluations of mass 
transit improvements which may assist in reducing dependency upon 
private automobiles in the Region, including a light rail or 
equivalent system along the U.S. 50 corridor in the South Shore 
and construction of multi-modal transportation terminals. 

To support these anticipated mass transit improvements, TRPA 
shall also encourage major employers to provide incentives to 
increase automobile occupancies through car-pooling or 



van-pooling; require all new development to mitigate fully its 
transportation and air quality impacts; work with transit 
providers to increase transit ridership during peak travel demand 
periods; assist in the location of park-and-ride lots; and 
encourage the use of alternative fuels in fleet vehicles (TRPA, 
1988~). 

2. Redevelopment and Redirection of Land Use 
(voluntary) 
I40 CFR 130.6 (c) (4) (i) 1 

TRPA's Regional Plan gives a high priority to correcting past 
deficiencies in land use (Goals and Policies, p. 11-2). The 
redirection of development designation in the Plan Area 
Statements is designed to improve environmental quality and 
community character by changing the direction of development 
through relocation of facilities, rehabilitation, or restoration 
of existing structures and uses, while limiting new development. 
Another purpose of this designation is to improve the efficiency 
of transportation systems, thereby reducing the emissions of 
airborne nutrients (Goals and Policies, p. 11-4). 

Redevelopment shall be encouraged in areas designated for 
redirection to improve environmental quality, community 
character, and the efficiency of transportation systems. 
Redevelopment incentives, such as additional building height, may 
be obtained by providing larger reductions in travel demand than 
otherwise required (Goals and Policies, p. 11-12). 

3 Combustion heater rules, stationary source 
controls, and related rules (regulatory) 
[40  CFR 130.6(c) (4)  (ii) 1 

To help reduce emissions of nutrients to the air which may be 
deposited in Lake Tahoe, TRPA will impose a number of controls on 
potential sources of air pollution. TRPA shall restrict the 
types of space heaters and hot water heaters used in the Region 
and establish, by ordinance, emission limitations to reduce NOx 
emissions. Alternatives to diesel fuels which result in lower 
NOx emissions should be used in the Region, where practical, and 
idling of diesel engines should also be regulated (Goals and 
Policies, p. 11-31) . 
TRPA shall reduce atmospheric loading of nitrogen oxides by 
controlling stationary sources. TRPA should encourage the 
installation of emission control technology where feasible (Goals 
and Policies, p. 11-32) . 
TRPA shall also improve the health of vegetation in the Region, 
restrict disturbance of vegetation, soils and the surface duff 
layer, require paving of unpaved roads and parking areas, and 
restrict use of off-road vehicles to control suspension of 
nutrient-laden dust in the atmosphere (Goals and Policies, p. 
11-33). 



4.  Transfer  of  development (voluntary)  
[40 CFR 130.6 (c) (4) (i) l 

A s  s t a t e d  above, one of t h e  purposes o f  t r a n s f e r  of  development 
programs i s  t o  consol ida te  development i n  t h e  most s u i t a b l e  
a r e a s ,  designated i n  the  Plan Area Statements. Consolidat ion of 
development through t r a n s f e r  w i l l  he lp  t o  reduce veh ic le  t r ip  
genera t ion  i n  t h e  Tahoe Region and, t h e r e f o r e ,  h e l p  reduce 
emissions of n i t rogen oxides and o t h e r  a i rborne  n u t r i e n t s .  

5. Program t o  Reduce Transport  of  Airborne Nut r i en t s  
from Upwind Areas (non-regulatory) 
[40 CFR 130.6(c) (4) (i) 1 

Through the  Leg i s l a t ion  Committee of  t h e  TRPA Governing Board, 
TRPA w i l l  work wi th  lawmakers i n  C a l i f o r n i a  t o  encourage 
a d d i t i o n a l  research  i n t o  t h e  genera t ion  and t r a n s p o r t  of n i t rogen  
compounds, t o  r equ i re  r egu la r  r e p o r t s  on t h e  s u b j e c t  from t h e  
CARB, and t o  provide incen t ives  o r  d i s i n c e n t i v e s  t o  c o n t r o l  known 
sources of  NOx emissions upwind from t h e  Tahoe Region. TRPA 
s h a l l  a c t i v e l y  p a r t i c i p a t e  i n  t h e  review and comment on d r a f t  a i r  
q u a l i t y  c o n t r o l  p lans  from upwind a r e a s  t o  encourage a d d i t i o n a l  
NOx c o n t r o l  measures. TRPA w i l l  a l s o  design and implement a  
monitoring program o r  p r o j e c t  t o  f u r t h e r  examine t h e  na tu re  and 
e x t e n t  of  t r a n s p o r t  of  a i rborne  n u t r i e n t s  i n t o  t h e  Tahoe Region, 
no l a t e r  than J u l y  1, 1991. 



C. WASTE MANAGEMENT 

1. Sewage collection and treatment 

a. Elimination of accidental releases 
(regulatory/CIP/voluntary) 
[40 CFR 130.6 (c) (3) 1 

As discussed in the problem assessment, above, control of 
wastewater discharges has been a high priority in the Tahoe 
Region since the late 1960's. The discharge of municipal or 
industrial wastewaters to Lake Tahoe, its tributaries, or the 
groundwaters of the Tahoe Region is prohibited, except for 
existing development operating under approved plans for 
wastewater disposal (Goals and Policies, p. 11-41). Sewage 
collection, conveyance, and treatment districts shall have 
approved spill contingency, prevention, and detection plans 
(Goals and Policies, p. 11-43), 

Since one of the possible causes of accidental releases of sewage 
is the lack of adequate capacity for sewage collection and 
treatment, any collection or treatment district whose facilities 
reach 85 percent of their design capacity shall prepare and 
submit a report to TRPA identifying what measures, if any, will 
be needed to accommodate projected population increases consistent 
with the Regional Plan, and otherwise prevent spills due to 
inadequate capacity. 

b. Reduction of sewer line exfiltration 
(regulatory/CIP/voluntary) 
140 CFR 130.6(c) (3) 1 

The discharge prohibitions and related policies, above, apply to 
sewer line exfiltration also. All agencies which collect or 
transport sewage should have plans for detecting and correcting 
exfiltration problems (Goals and Policies, p. 11-44), and shall 
be required to vigorously implement such plans as a condition of 
TRPA project approvals. 

c, Effluent Limitations and Discharge Permits 
(regulatory) 
[40 CFR 130.6 (c) (3) I 

As discussed above in relation to discharges of stormwater 
runoff, state agencies shall also set effluent limitations and 
issue discharge permits under their existing authorities to 
entities collecting and treating wastewaters. Effluent limita- 
tions shall be consistent, to the extent feasible, with the 
provisions of the 208 plan. In accordance with the Goals and 
Policies, sewage conveyaxlce and treatment facilities should be 
al1.owed to expand to support existing and new development con- 
sistent with the Regional Plan (Goals and Policies, p. V1-1). 
Expansions of public service facilities shall be sized appro- 
prlately to meet the needs ot the Region and to avoid 



i n e f f i c i e n c i e s  caused by over-expansion o r  under-expansion. TRPA 
s h a l l  i n t e r p r e t  "consis tent  with the  Regional Plan" wi th  
reference  t o  the  populat ion p r o j e c t i o n s  i n  Tables 21 and 30 and 
t h e  acknowledged l i m i t a t i o n s  of  those p r o j e c t i o n s  a s  s e t  f o r t h  on 
page 188. 

A l l  t h e  e x i s t i n g  sewage c o l l e c t i o n  and t rea tment  agencies  i n  t h e  
Tahoe Region a r e  cu r ren t ly  covered by NI?DES permits  o r  waste 
d ischarge  requirements (WDRs) . 

d. Wastewater d i sposa l  a t  s i t e s  n o t  connected 
t o  sewers ( r egu la to ry )  
[40 CFR 130.6 ( c )  (3) ; 130.6 ( c )  (4) (ii) ] 

The discharge  p roh ib i t ions  s t a t e d  above apply equa l ly  t o  
d i scharge r s  i n  urban a reas  and r u r a l  o r  remote sites. However, 
under t h e  TRPA Code, holding tanks  o r  o t h e r  no-discharge systems 
may be approved a s  a temporary measure a s soc ia ted  wi th  a 
temporary use ,  o r  a s  a permanent measure a s soc ia ted  wi th  remote 
p u b l i c  o r  p r i v a t e  r ec rea t ion  s i t e s  where connection t o  a s e w e r  
system i n  not  f e a s i b l e  o r  would c r e a t e  excess ive  adverse 
environmental impacts (Code, Subsection 81.2.3). 

2. So l id  Wastes 

a .  P roh ib i t ion  on d i s p o s a l  of s o l i d  wastes i n  
the  Tahoe Region ( regu la to ry )  
[40 CFR 130.6 ( c )  (4) (ii) , (iii) (B) 1 

To c o n t r o l  p o t e n t i a l  water q u a l i t y  problems r e s u l t i n g  from s o l i d  
waste d i sposa l ,  no person s h a l l  d ischarge  s o l i d  wastes i n  t h e  
Tahoe Region by deposi t ing  them i n  o r  on t h e  land,  except  a s  
provided by TRPA ordinance. Ex i s t ing  s t a t e  p o l i c i e s  and laws 
w i l l  continue t o  govern s o l i d  waste d i s p o s a l  i n  t h e  Tahoe Region 
(Goals and P o l i c i e s ,  p. 11-45]. Local u n i t s  of government, a s  
we l l  a s  land managers such a s  t h e  U.S. Fores t  Service ,  s h a l l  
p o l i c e  t h e i r  a r e a s  of j u r i s d i c t i o n  t o  c o n t r o l  uncontro l led  
dumping of s o l i d  wastes t o  t h e  maximum e x t e n t  f e a s i b l e .  

b. Mandatory garbage pickup ( regu la to ry )  
140 CFR 130.6 ( c )  (4)  (ii) , (iii) (B) 1 

Garbage pick-up s e r v i c e  s h a l l  be mandatory throughout t h e  Tahoe 
Region, and w i l l  be s o  s t r u c t u r e d  a s  t o  encourage clean-ups and 
recyc l ing .  Waste d i sposa l  programs should be reviewed by l o c a l  
governments t o  provide i n c e n t i v e s  and remove d i s i n c e n t i v e s  f o r  
clean-up programs, composting, and recyc l ing  (Goals and P o l i c i e s ,  
p.  VI-3). 



3. Hazardous S p i l l s  and Hazardous Waste Management 
(voluntary / r egu la to ry )  
[40 Cmi. 130.6(c)  (4) (i) , (ii) , (iii) (B) , (El and 
(G) ; 130.6 (c )  (9) 1 

TRPA s h a l l  cooperate wi th  o the r  agencies with j u r i s d i c t i o n  i n  t h e  
Tahoe Region on t h e  p r e p a r a t i o n ,  eva lua t ion ,  and implementation 
o f  t o x i c  and hazardous s p i l l  c o n t r o l  p lans  covering Lake Tahoe 
and i t s  t r i b u t a r i e s ,  t h e  groundwaters of  t h e  Tahoe Region, and 
t h e  lands of  t h e  Tahoe Region. TRPA w i l l  cooperate wi th  t h e  
Fores t  Service,  EPA, t h e  Coast Guard, s t a t e  water  q u a l i t y  and 
h e a l t h  agencies,  and l o c a l  u n i t s  of  government t o  develop 
programs t o  prevent  t o x i c  and hazardous s p i l l s  and t o  formulate 
p l a n s  f o r  responding t o  s p i l l s  t h a t  may occur. 

Underground s to rage  tanks  f o r  sewage, f u e l ,  o r  o t h e r  p o t e n t i a l l y  
harmful substances s h a l l  meet s tandards  s e t  f o r t h  i n  TRPA 
ordinances and s h a l l  be  i n s t a l l e d ,  maintained, and monitored i n  
accordance with t h e  BMP Handbook (Goals and P o l i c i e s ,  pp. 11-44, 
45) .  The BMP Handbook has  been rev i sed  t o  address  underground 
s to rage  tanks.  

A l l  persons handling,  t r a n s p o r t i n g ,  us ing ,  o r  s t o r i n g  t o x i c  o r  
hazardous substances s h a l l  comply wi th  t h e  a p p l i c a b l e  
requirements of s t a t e  and f e d e r a l  law regarding waste management, 
s p i l l  prevent ion ,  r e p o r t i n g ,  recovery,  and clean-up (Code, 
Sect ion  81.5).  I n  C a l i f o r n i a ,  l o c a l  governments a r e  developing 
hazardous waste management p lans .  TRPA w i l l  p a r t i c i p a t e  on 
t e c h n i c a l  advisory committees, review and comment on management 
p lans ,  and implement hazardous m a t e r i a l  c o n t r o l  measures through 
t h e  p r o j e c t  review process ,  a s  appropr ia t e ,  upon r e c e i v i n g  
reques t s  t o  do s o  from l o c a l  o r  s t a t e  u n i t s  of government. 

During the  p e r i o d i c  reviews o f  p rogress  under t h e  Regional Plan,  
and n o t  l a t e r  than September 1991, TRPA w i l l  determine t h e  e x t e n t  
t o  which hazardous waste management p lans  and s p i l l  c o n t r o l  p lans  
a r e  complete and, i f  t h e y  a r e  l ack ing ,  take  s t e p s  t o  cause t h e  
s t a t e s ,  l o c a l  governments, o r  o t h e r  responsibe e n t i t i e s  t o  
provide them. 

4. Snow and I c e  Contro l  

a .  B e s t  management p r a c t i c e s  (BMPs) 
(voluntary/regulatory/remedial) 
[40 CFR 130.6 ( c )  (4) (i) , (ii) , (iii) (GI I 

A s  d iscussed i n  t h e  Problem Assessment, management p r a c t i c e s  f o r  
snow and i c e  c o n t r o l s  a r e  needed t o  p r o t e c t  water  q u a l i t y ,  s i n c e  
snow d i s p o s a l  and d e i c i n g  a g e n t s  may add n u t r i e n t s  and o t h e r  
chemicals t o  runoff  wa te r s  and cause damage t o  vege ta t ion .  
Therefore ,  a l l  persons engaged i n  p u b l i c  snow d i s p o s a l  opera t ions  
i n  t h e  Tahoe Region s h a l l  d i spose  of  snow i n  accordance wi th  t h e  
management s tandards  i n  t h e  BMP Handbook (Goals and P o l i c i e s ,  p. 



11-44). The BMP Handbook has been revised to address snow 
disposal practices. 

In addition, removal of snow from individual parcels shall be 
limited to structures, paved areas, and unpaved areas necessary 
for parking or providing safe pedestrian access. Snow removal 
from dirt roads is subject to TRPA regulation under Chapter 9. 
When TRPA approves snow removal from a dirt road, pursuant to 
a project approval or in accordance with the provisions of 
Chapter 9, it shall specify required winterization practices, 
BMPs, the specific means of snow removal, and a schedule for 
either paving the dirt road or ceasing snow removal (Code, 
Section 81.3) . 
With respect to road salt, the storage of road salt shall be in 
accordance with the BMP Handbook (Goals and Policies, p. 11-44], 
which has been revised to address both application and storage of 
road salt. 

The use of deicing salt and abrasives may be restricted where 
damage to vegetation in specific areas may be linked to their 
use, or where their use would result in a violation of water 
quality standards. Mitigation for the use of road salt or 
abrasives may be required, and may include requirements to use 
alternative substances or change distribution patterns, frequency 
of application, and amount of application. Revegetation of 
parcels may be required where there is evidence that deicing 
salts or abrasives have caused vegetation mortality. TRPA may 
enter into MOUs with highway and street maintenance organizations 
to address the use of salts or abrasives in relation to safety 
requirements (Code, Subsection 81.4.C). 

b. Reporting requirements regarding abrasives 
and deicers (regulatory) 
140 CFR 130.6 (c) (4) (ii) , (iii) (GI 1 

All institutional users of road salt in the Tahoe Region shall 
keep records showing the time, rate, and location of salt 
application (Goals and Policies, p. 11-44), State highway 
departments and other major users of salt and abrasives, as 
identified by TRPA, shall initiate a tracking program to monitor 
the use of deicing salt in their jurisdictions. Annual reports 
shall be presented to TRPA and shall include information on the 
rate, amount, and distribution of use (Code, Subsection 81.4.B). 



D. NATURAL AREA MANAGEMENT 

1. Timber Harvest 

a. Best Management Practices (BMPs) regarding 
roads, skidding, and logging practices 
(regulatory/remedial) 
140 CFR 130.6 (c) (4) (ii) , (iii) (C) 1 

Although timber harvesting generally does not take place in 
urbanized or developed areas of the Tahoe Region, it is still 
subject to TRPA policies which require the application of best 
management practices for erosion and runoff control. TRPA 
approval of timber harvesting shall require application of BMPs 
to the project area as a condition of approval (Goals and 
Policies, p. 11-42). Application of BMPs is site-specific. The 
Handbook of Best Management Practices identifies the various 
practices which may apply. 

All logging roads and skid trails shall be constructed and 
maintained in accordance with the TRPA Code and BMP Handbook, and 
BMPs shall be installed on all skid trails, landings, and roads 
prior to seasonal shutdown. Design, grade, tree felling in the 
right-of-way, slash cleanup, width, maintenance, and type of 
roads and trails shall meet TRPA standards, as shall cross-drain 
spacing (Code, Subsection 71.3.0) . 
In addition, the TRPA Code sets requirements for timber 
harvesting. In cases of substantial tree removal, the applicant 
is required to submit a harvest plan or tree removal plan 
prepared by a qualified forester. The plan shall set forth 
prescriptions for tree removal, water quality protection, 
vegetation protection, reforestation, and other considerations, 
and shall become part of the project's conditions of approval 
(Code, Subsection 71.2. B) . 
Management techniques for tree removal shall be consistent with 
the objectives of SEZ restoration, protection of sensitive lands, 
minimization of new road construction, revegetation of existing 
temporary roads, minimization of SEZ disturbance, and provisions 
for revegetation (Code, Subsection 71.3.A). 

Sufficient trees shall be reserved and left uncut to meet minimum 
acceptable stocking standards, except where patch cutting is 
necessary for regeneration harvest or early successional stage 
management. Patch cuts shall be limited in size to less than 
five acres (Code, Subsection 71.3 .B) . 
Tree cutting within SEZs may be permitted to allow for early 
successional stage vegetation management, sanitation cuts, and 
fish and wildlife habitat improvement, provided that: 



- - a l l  veh ic les  s h a l l  be r e s t r i c t e d  t o  a r e a s  ou t s ide  t h e  
SEZ o r  t o  e x i s t i n g  roads wi th in  SEZs, except  f o r  
over-snow t r e e  removal, 

- - work wi th in  SEZs s h a l l  be l i m i t e d  t o  t i m e s  of yea r  when 
s o i l s  a r e  dry and s t a b l e  o r  when snow depth i s  adequate 
f o r  over-snow removal, 

- - f e l l e d  t r e e s  and ha rves t  d e b r i s  s h a l l  be kept o u t  of 
a l l  pe renn ia l  o r  i n t e r m i t t e n t  s treams,  

- - c ross ing  of pe renn ia l  streams o r  o t h e r  w e t  a r e a s  s h a l l  
be l i m i t e d  t o  improved c ross ings  i n  accordance wi th  t h e  
BMP Handbook o r  t o  temporary br idge  spans t h a t  can be 
removed upon p r o j e c t  completion o r  t h e  end of t h e  work 
season, whichever i s  sooner, and damage t o  the  SEZ 
assoc ia ted  wi th  a  temporary c ross ing  s h a l l  be r e s t o r e d  
wi th in  one year  of removal, and 

- - s p e c i a l  condi t ions  s h a l l  be p laced on tree ha rves t  
wi th in  SEZs o r  edge zones adjo in ing SEZs, a s  necessary 
t o  p r o t e c t  ins t ream values and h a b i t a t  (Code, 
Subsection 71.3. C) . 

Tree removal methods wi th in  t h e  va r ious  land c a p a b i l i t y  d i s t r i c t s  
s h a l l  be  l imi ted  t o  t h e  methods shown i n  Table 19 (Code, 
Subsection 71.3.E). Skidding over snow i s  p r e f e r r e d  t o  ground 
skidding,  and s h a l l  be l i m i t e d  t o  appropr ia t e  snow cond i t ions  and 
equipment (Code, Subsection 71.3.F). 

b.  Land use planning and c o n t r o l s  on timber 
ha rves t ing  ( regu la to ry  
[40 CFR 130.6(c)  (4) (ii) , (iii) (C) I 

Refores ta t ion ,  regenera t ion  h a r v e s t ,  s a n i t a t i o n  salvage c u t ,  
s e l e c t i o n  c u t ,  s p e c i a l  c u t ,  t h inn ing ,  timber s t and  improvement, 
t r e e  farms, e a r l y  success ional  s t age  vege ta t ion  management, 
s t r u c t u r a l  w i l d l i f e  h a b i t a t  management, f i r e  d e t e c t i o n  and 
suppression,  f u e l s  t rea tment  and management, i n s e c t  and d i s e a s e  
suppression,  and p resc r ibed  f i r e  management a r e  primary resource  
management uses  and a r e  permiss ib le  a s  s e t  f o r t h  i n  t h e  TRPA Plan 
Area Statements (Code, Chapter 18) . 

2. Outdoor Recreat ion 

a .  Land use planning and c o n t r o l s  
( r egu la to ry )  
[40 CFR 130.6 ( c )  (4) (ii) , (iii) (GI 1 

Beach r e c r e a t i o n ,  boa t  launching f a c i l i t i e s ,  cross-country s k i i n g  
courses ,  developed campgrounds, gol f  courses ,  group f a c i l i t i e s ,  
of f - road veh ic le  courses ,  outdoor r e c r e a t i o n  concess ions ,  
marinas,  RV pa rks ,  r i d i n g  and h ik ing t r a i l s ,  r u r a l  s p o r t s ,  sk i ing  
f a c i l i t i e s ,  snow mobile courses ,  undeveloped campgrounds, and 



Removal Methods: Only t h e  fol lowing tree removal methods 
s h a l l  be used on lands  loca ted  wi th  t h e  land c a p a b i l i t y  
d i s t r i c t s  shown: 

Land C a p a b i l i t y  D i s t r i c t  Removal Method 

l a ,  l c ,  o r  2 A e r i a l  removal, hand c a r r y ,  
and use  o f  e x i s t i n g  roads,  i n  
conformance wi th  t h e  Code of  
Ordinances. Over-snow removal 
may be approved. 

l b  (s tream environment A s  pe rmi t t ed  i n  Land Capabil- 
zones 1 i t y  D i s t r i c t  l a .  End l i n i n g  

may be approved when s i t e  
cond i t ions  a r e  d r y  enough and 
s u i t a b l e  s o  as t o  avoid 
adverse impacts t o  t h e  s o i l  
and vege ta t ion .  

4 ,  5 ,  6 and 7 

A s  pe rmi t t ed  i n  Land Capabil- 
i t y  D i s t r i c t  lb .  Ground 
Skidding pursuant  t o  t h e  Code 
of  Ordinances may be approved. 

A s  pe rmi t t ed  i n  Land Capabil- 
i t y  D i s t r i c t  l b .  Ground 
skidding,  a s  we l l  a s  pickup 
and removal by conventional  
c o n s t r u c t i o n  equipment, may b e  
approved. 



visitor information centers are primary recreational uses and are 
permissible uses as set forth in the Plan Area Statements (Code, 
Chapter 18) . 
Expansion of existing ski facilities may be permitted based on a 
master plan for the entire ski area. The master plan must 
demonstrate: (1) consistency with the Regional Plan and the 
Compact, (2) consistency with the availability of accommodations 
and infrastructure, and (3) that expansion of existing parking 
facilities for day use does not occur (Goals and Policies, p. 
v-7) . 
New campground facilities shall be located in areas of suitable 
land capability and in proximity to the necessary infrastructure. 
Existing recreation facilities in sensitive areas shall be 
encouraged, through incentives, to relocate to higher capability 
lands, except for those facilities that are slope-dependent, such 
as downhill skiing. Development of day-use facilities shall be 
encouraged in or near established urban areas, wherever practical 
(Goals and Policies, p. V-6). 

Off-road vehicle use is prohibited in the Tahoe Region except on 
specified roads, trails, or designated areas where the impacts 
can be mitigated. This policy prohibits the use of motorized 
vehicles in areas other than those designated. Areas for this 
form of recreation shall be determined by TRPA in cooperation 
with ORV clubs, the USFS, and state and local governments. 
Continued use of designated areas will depend on compliance with 
this policy and the ability to mitigate impacts (Goals and 
Policies, p. V-3) . 

b. Temporary and permanent BMPs 
(regulatory, voluntary, remedial) 
140 CFR 130.6(c) (4) (i) , (ii) , (iiif (El and 
(GI I 

Outdoor recreational uses are subject to the BMP requirements of 
the Regional Plan. The necessary BMPs are set forth in the BMP 
Handbook. New projects on undeveloped parcels shall require 
application of BMPs as a condition of project approval. Projects 
which expand structures or land coverage shall require 
application of BMPs to those areas affected by the project, and 
the balance of the project area shall be treated as a 
rehabilitation. Rehabilitation projects shall require the 
preparation of a plan and a schedule for retrofit of BMPs to the 
entire project area. The amount of retrofit work required at the 
time of project approval shall be based on the cost and nature of 
the project (Goals and Policies, p. 11-42]. 

Where owners or operators of outdoor recreational facilities have 
no cause to apply for a TRPA permit, implementation of BMPs shall 
rely on voluntary compliance efforts (Goals and Policies, p. 
11-42]. However, where TRPA-identifies water quality problems 



associated with, ,a spec i f ic  outdoor recreat ion f a c i l i t y ,  TRPA may 
request or require an action plan t o  resolve the problems (Code, 
Chapter 9) . 
Owners or operators of lands with exis t ing ORV roads and t r a i l s  
which are  not i n  compliance with the BMP Handbook s h a l l  be 
required t o  apply BMPs a s  a condition of approval for  any 
project.  A s  with other  uses which require application of BMPs, 
rehabi l i ta t ion  projects  sha l l  require the preparation of a plan 
and schedule for  r e t r o f i t  of BMPs t o  the e n t i r e  pro jec t  area. 
The amount of r e t r o f i t  work required a t  the time of pro jec t  
approval sha l l  be based on the cos t  and nature of the pro jec t  
(Goals and Pol icies ,  p. 11-42}. 

c. Control of encroachment and land coverage 
i n  sensi t ive areas  (regulatory/remedial) 
[40 CFR 130.6 (c)  (4 )  (ii) , (iii) (E) and (G) 1 

A s  discussed, above, under l imitat ions on land coverage and SEZ 
protection pract ices ,  public outdoor recreation f a c i l i t i e s  may 
encroach in to  land capabi l i ty  d i s t r i c t s  1, 2 ,  and 3 and in to  
SEZs, provided TRPA makes cer ta in  required findings,  designed t o  
protect  water qual i ty  and ensure provision of mitigation and 
attainment of water qual i ty  standards and thresholds. For 
information on what types of outdoor recreation f a c i l i t i e s  may 
qualify for  the required finding t h a t ,  by t h e i r  nature, they must 
be s i t e d  in  sensi t ive lands, see Table 16. 

Land coverage for  recreation pro jec ts  outside community plan 
areas i s  limited t o  the Bailey coef f ic ien ts ,  without the 
ava i l ab i l i t y  of excess coverage by t ransfer .  Within community 
plan areas ,  such pro jec ts  may be allowed 50 percent land coverage 
by t ransfer .  

d. Effluent Limitations (regulatory) 
140 CFR 130.6 (c)  (2) ; 130.6 (c) (4) (ii) 1 

TRPA considers golf courses and s k i  areas high p r i o r i t i e s  for  
r e t r o f i t t i n g  with BMPs because of t h e i r  potent ia l  for s ign i f i can t  
water qual i ty  impacts from runoff. The s t a t e s  a re  encouraged t o  
issue WDRs o r  NPDES permits t o  those f a c i l i t i e s .  I f ,  following 
TRPA's comprehensive review of progress under the 208 plan i n  
1991, f a c i l i t i e s  i n  those categories have not established 
r e t r o f i t t i n g  schedules, TRPA, i n  cooperation with the s t a t e s ,  
w i l l  require such schedules t o  be established. 

3 .  Livestock Confinement and Grazing 

a. Best management prac t ices  
(voluntary/regulatory/remedial) 
140 CFR 130.6(c) (4 )  (i) , (ii), (iii) (C) 1 

The application of BMPs i s  required for  owners and operators of 
l ivestock confinement (generally co r ra l s )  and grazing uses ( i . e . ,  



u t i l i z a t i o n  of  n a t u r a l  forage a s  subs is tence  f o r  l i v e s t o c k ) ,  a s  
it i s  required  f o r  a l l  lands i n  the  Tahoe Region. The 
implementation program i s  a s  described above f o r  Outdoor 
Recreation. TRPA s h a l l  review t h e  graz ing BMPs o f  TRPA and t h e  
U.S. Fores t  Service and, i f  appropr ia t e ,  r e v i s e  o r  r e f i n e  t h e  
grazing BMPs, i n  cooperation wi th  a f f e c t e d  segments of t h e  
publ ic ,  wi th in  one year  of  t h e  da te  of EPA adoption of  t h e s e  208 
plan  amendments. 

I n  add i t ion ,  graz ing pursuant  t o  TRPA approval s h a l l  comply wi th  
the  fol lowing s tandards  (Code, Sect ion  73.2) :  

- - grazing i s  l imi ted  t o  June 15 through September 15, o r  

a s  ind ica ted  i n  t h e  approval ,  

- - l i v e s t o c k  s h a l l  be allowed o n s i t e  only when s o i l  i s  
f irm enough t o  prevent  damage t o  s o i l  and vege ta t ion ,  

- - t h e  graz ing l e v e l  s h a l l  no t  exceed t h e  ca r ry ing  
capaci ty  o f  the  range, 

- - l i v e s t o c k  use s h a l l  not  c o n f l i c t  with t h e  a t ta inment  of 
water q u a l i t y  s t andards ,  

-- new l i v e s t o c k  confinement f a c i l i t i e s  s h a l l  be developed 
i n  conformance wi th  the  BMP Handbook, and 

- - l i v e s t o c k  s h a l l  be excluded from banks of  streams where 

s o i l  e ros ion  o r  water  q u a l i t y  problems e x i s t .  

Ex i s t ing  l i v e s t o c k  confinement f a c i l i t i e s  not  i n  conformance with 
t h e  BMP Handbook s h a l l  be brought i n t o  conformance by J u l y  1, 
1992 (Code, Sect ion  73.3).  Also, note  t h a t  t h e  SEZ r e s t o r a t i o n  
program i n  Volume I11 of t h i s  p lan  inc ludes  s e v e r a l  p r o j e c t s  
which involve t h e  reduct ion  o r  e l imina t ion  of g raz ing  impacts 
upon SEZs. 

b. Land use planning and c o n t r o l s  ( r egu la to ry )  
[40 CFR 130.6(c) (4)  (ii) , (iii) (C) 1 

Farm and ranch s t r u c t u r e s ,  graz ing,  range p a s t u r e  management, and 
range improvement a r e  primary resource management uses  and a r e  
pe rmiss ib le  a s  s e t  f o r t h  i n  t h e  Plan Area Statements (Code, 
Chapter 1 8 ) .  TRPA approval s h a l l  be r equ i red  f o r  any new 
l i v e s t o c k  graz ing o r  confinement p r o j e c t  involving t e n  o r  more 
head of  s tock,  expansion of  e x i s t i n g  a c t i v i t y  o u t s i d e  t h e  c u r r e n t  
range,  o r  an inc rease  i n  h i s t o r i c a l  l e v e l s  of t e n  o r  more head a t  
one t i m e  (Code, Sect ion  73.1) . 
An a p p l i c a n t  f o r  a  graz ing permi t  s h a l l  submit a  graz ing 
management p lan  prepared by a q u a l i f i e d  range consu l t an t .  The 
g raz ing  p lan  s h a l l  inc lude  p e r t i n e n t  information and a 
c e r t i f i c a t i o n  by t h e  range consu l t an t  t h a t  t h e  p l a n  complies with 
the  TRPA Code (Code, Sect ion  73.4) . 



4. P e s t i c i d e s  

a. Best management p r a c t i c e s  
(voluntary/regulatory/remedial) 
140 CFR 130.6 ( c )  (4) (i) , (ii) , (iii) (C) and 
(GI I 

The use of i n s e c t i c i d e s ,  fungic ides ,  and he rb ic ides  s h a l l  be 
c o n s i s t e n t  wi th  t h e  BMP Handbook. TRPA s h a l l  discourage 
p e s t i c i d e  use f o r  p e s t  management. P r i o r  t o  applying any 
p e s t i c i d e ,  p o t e n t i a l  u s e r s  s h a l l  cons ide r  i n t e g r a t e d  p e s t  
management (IPM) p r a c t i c e s ,  inc luding a l t e r n a t i v e s  t o  chemical 
a p p l i c a t i o n s ,  management of  f o r e s t  r e sources  i n  a  manner l e s s  
conducive t o  p e s t s ,  and reduced r e l i a n c e  on p o t e n t i a l l y  hazardous 
chemicals (Code, Sect ion  81.6) . 
The program of BMP implementation i s  a s  descr ibed i n  t h i s  
Chapter,  and c o n s i s t s  of  vo lun ta ry ,  r e g u l a t o r y ,  and remedial  
a spec t s .  

b. Substance and o p e r a t o r  c e r t i f i c a t i o n  
( regu la to ry )  
[40 CFR 130.6(c)  (4)  (ii) , (iii) (C) and (GI 1 

Only chemicals r e g i s t e r e d  wi th  EPA and t h e  s t a t e  agency o f  
appropr ia t e  j u r i s d i c t i o n  s h a l l  be used f o r  p e s t  c o n t r o l ,  and then 
only  f o r  t h e i r  r e g i s t e r e d  a p p l i c a t i o n .  No d e t e c t a b l e  
concentra t ion  o f  any p e s t i c i d e  s h a l l  be allowed t o  e n t e r  any SEZ 
un less  TRPA f i n d s  t h a t  t h e  a p p l i c a t i o n  i s  necessary  t o  a t t a i n  o r  
mainta in  the  th resho lds  (Code, Subsection 81.6.A). P e s t i c i d e  
s to rage  and use must be c o n s i s t e n t  w i t h  C a l i f o r n i a  and Nevada 
water  q u a l i t y  s t andards ,  a s  s e t  f o r t h  i n  Attachment 2 ,  and TRPA 
th resho lds .  

E. WATER QUALITY PROBLEMS I N  LAKE TAHOE AND THE SHOREZONE 

I. Shorel ine  Erosion 

a .  R e s t r i c t i o n s  on shorezone encroachment and 
vege ta t ion  a l t e r a t i o n  ( regu la to ry )  
140 CFR 130.6 (c) (4)  (ii) , (iii) (El ; 
130.6 (c )  (7)  1 

Because t h e  shorezone r e p r e s e n t s  t h e  p o t e n t i a l  f o r  immediate 
d ischarges  of runoff  water  and eroded m a t e r i a l s  t o  Lake Tahoe and 
t h e  o t h e r  l akes  of  t h e  Region, va r ious  p o l i c i e s  s h a l l  be enforced 
t o  p r o t e c t  t h e  va lues  o f  t h e  shorezone. A l l  vege ta t ion  a t  t h e  
i n t e r f a c e  between t h e  backshore and foreshore  zones s h a l l  remain 
undis turbed u n l e s s  d i s tu rbance  i s  pe rmi t t ed  f o r  u s e s  o therwise  
c o n s i s t e n t  with t h e  shorezone p o l i c i e s .  The i n t e r f a c e  inc ludes  
backshore c l i f f s  and o t h e r  uns tab le  l ands  inf luenced by l i t t o r a l  
o r  wave processes  (Goals and P o l i c i e s ,  p .  IV-16). 



The use of lawns o r  ornamental vegeta t ion  i n  t h e  shorezone s h a l l  
be discouraged. P lant  spec ies  approved by TRPA s h a l l  be  s e l e c t e d  
when revegeta t ing  d is turbed sites (Goals and P o l i c i e s ,  p. IV-16). 

There a r e  e i g h t  shorezone to le rance  d i s t r i c t s  i d e n t i f i e d  along 
t h e  shore l ine  of  Lake Tahoe, F a l l e n  Leaf Lake, and Cascade Lake. 
These d i s t r i c t s  a r e  depic ted  on TRPA Shorezone Tolerance D i s t r i c t  
and Land Capabi l i ty  Overlay maps (Code, Sect ion  53.2). 

Shorezone Tolerance D i s t r i c t  1, beaches t h a t  form a low sandy 
b a r r i e r  sepa ra t ing  the  Lake from marshes and wetlands, a r e  
eco log ica l  f r a g i l e .  Access t o  t h e  shore l ine  s h a l l  be r e s t r i c t e d  
t o  planned footpaths  which minimize the  impact t o  t h e  backshore; 
vegeta t ion  s h a l l  not  be manipulated o r  otherwise d i s tu rbed  except  
f o r  permi t ted  pub l i c  outdoor r e c r e a t i o n ,  p u b l i c  s e r v i c e ,  e ros ion 
c o n t r o l ,  o r  access  t o  s t r u c t u r e s  o r  uses  i n  t h e  nearshore o r  
foreshore ;  no drainage of  backshore wetlands i s  permi t ted;  and 
new development s h a l l  be r egu la ted  a s  f o r  SEZs (Code, Sec t ion  
53.6).  

Shorezone Tolerance D i s t r i c t s  2 and 3 ,  shorezones wi th  s lopes  
over 30 pe rcen t ,  have p o t e n t i a l l y  uns tab le  shorezone c l i f f s .  
Permi t ted  development o r  use  may be condit ioned upon i n s t a l l a t i o n  
of  vegeta t ion  t o  s t a b i l i z e  backshore a reas ;  p r o j e c t s  s h a l l  not  be 
pe rmi t t ed  i f  they  a r e  l i k e l y  t o  a c c e l e r a t e  o r  i n i t i a t e  backshore 
eros ion;  and access  t o  t h e  shorezone is  r e s t r i c t e d  t o  s t a b i l i z e d  
access  ways (Code, Sect ion  53.7) . 
Shorezone Tolerance D i s t r i c t s  4 and 5 have a low t o  moderate 
p o t e n t i a l  f o r  erosion.  Permi t ted  development o r  use may be 
condit ioned upon i n s t a l l a t i o n  of  vege ta t ion  t o  s t a b i l i z e  
backshore a reas ;  p r o j e c t s  s h a l l  n o t  be permi t ted  i n  t h e  backshore 
i f  t h e  p r o j e c t  r equ i res  mechanical s t a b i l i z a t i o n  o f  t h e  
backshore; access  t o  t h e  shore l ine  i s  r e s t r i c t e d  t o  s t a b i l i z e d  
access  ways; and access  t o  buoys, p i e r s ,  f l o a t i n g  p la t fo rms ,  and 
boat  ramps s h a l l  cause t h e  l e a s t  p o s s i b l e  harm t o  t h e  backshore 
(Code, Sect ion  53.8) . 
Shorezone Tolerance D i s t r i c t s  6 ,  7 ,  and 8 genera l ly  have a low 
p o t e n t i a l  f o r  erosion.' Vehicular  access  t o  t h e  s h o r e l i n e  i s  not  
permi t ted  where it w i l l  cause environmental harm, and b o a t  
launching f a c i l i t i e s  s h a l l  be loca ted  where t h e  nearshore she l f  
i s  s u f f i c i e n t l y  wide t o  a l low cons t ruc t ion  without  s i g n i f i c a n t  
e ros ion (Code, Sect ion  53.9) 

TRPA s h a l l  r e g u l a t e  t h e  placement o f  new p i e r s ,  buoys, and o the r  
s t r u c t u r e s  i n  t h e  foreshore  and nearshore  t o  avoid degradation of  
f i s h  h a b i t a t ,  i n t e r f e r e n c e  wi th  l i t t o r a l  d r i f t ,  and o t h e r  
concerns. TRPA s h a l l  r e g u l a t e  t h e  maintenance, r e p a i r ,  and 
modif ica t ion  of p i e r s  and o t h e r  s t r u c t u r e s  i n  t h e  nearshore  and 
foreshore  (Goals and P o l i c i e s ,  p. I V - 1 8 ) .  



F i n a l l y ,  cons t ruct ion  a c t i v i t y  should be s e t  back t o  ensure  no 
d is turbance  of the  i n t e r f a c e  between high c a p a b i l i t y  backshore 
and c l i f f  a reas .  Retention of  a  n a t u r a l  b u f f e r  t o  minimize 
impacts of backshore development is  p r e f e r r e d  over engineer ing  
s o l u t i o n s  t o  backshore i n s t a b i l i t y  (Goals and P o l i c i e s ,  p. 
IV-16). Construct ion of  man-made lagoons connected t o  any lake  
i n  t h e  Region, no t  inc luding e x i s t i n g  marinas and modi f i ca t ions  
t h e r e t o ,  and cons t ruc t ion  of  a r t i f i c i a l  i s l a n d s ,  a r e  p r o h i b i t e d  
(Code of  Ordinances, Subsection 54.15). 

b. Best  management p r a c t i c e s  
(voluntary/regulatory/remedial) 
[40 CFR 130.6 (c )  (4)  (i) , (ii) , (iii) (El ; 
130.6 (c)  (7) I 

The requirements f o r  a p p l i c a t i o n  of BMPs t o  pub l i c  and p r i v a t e  
lands i n  t h e  Tahoe Region apply t o  shorezone a r e a s  a s  t h e y  apply  
t o  a l l  o t h e r  areas .  The program of BMP implementation i s  t h e  
same i n  t h e  shorezone a s  it i s  i n  o t h e r  a r e a s ,  and invo lves  
voluntary ,  r egu la to ry ,  and remedial  a spec t s .  

The BMP Handbook has been amended t o  inc lude  s p e c i a l  c o n s t r u c t i o n  
techniques and development c r i t e r i a  app l i cab le  t o  p r o j e c t s  i n  t h e  
shorezone. Proper cons t ruc t ion  techniques and o t h e r  measures 
w i l l  be requi red  t o  m i t i g a t e  a c t i v i t i e s  i n  t h e  shorezone and 
p r o t e c t  the  n a t u r a l  va lues  of  t h e  shorezone (Goals and P o l i c i e s ,  
p. 11-45) . 

c .  P r o t e c t i o n  o f  stream d e l t a s  
( regula tory/ remedia l )  
[40 CFR 130.6(c)  (4)  (ii) , (iii) (El ; 
130.6(c)  ( 7 ) ]  

The p r o t e c t i o n  of s t ream d e l t a s  i s  important  t o  the  s t a b i l i t y  of 
t h e  shore l ine  of  l a k e s  i n  t h e  Region, a s  desc r ibed  i n  Chapter 11. 
Stream d e l t a s  s h a l l  be  p r o t e c t e d  from encroachment and 
d is turbance  a s  descr ibed under t h e  SEZ Pro tec t ion  p rov i s ions ,  
above. 

2. Vesse ls  and Related F a c i l i t i e s  

a .  Marina master  p lans  (vo lun ta ry / regu la to ry )  
[40 CFR 130.6 ( c )  (4) (i) , (ii) , (iii) (E) and 
(GI 1 

Because marinas a r e  i n t e n s i v e  shorezone uses  which have t h e  
p o t e n t i a l  t o  cause immediate water  q u a l i t y  problems dur ing  
cons t ruc t ion  and o p e r a t i o n s ,  p lann ing  f o r  marinas i s  a p p r o p r i a t e  
t o  p r o t e c t  water q u a l i t y .  Expansion of a  marina s h a l l  be  l i m i t e d  
t o  no more than t e n  new boat  s l i p s  and t e n  new buoys from t h e  
e f f e c t i v e  d a t e  of  t h e  Regional P lan  u n t i l  TRPA adopts  a master  
p lan  f o r  t h e  marina (Code, Sec t ion  16.1) . 



Each master p lan  s h a l l  inc lude ,  a t  a  minimum, a p h y s i c a l  p l a n ,  
ope ra t iona l  p lan ,  mi t iga t ion  program, and monitoring program. 
The mi t iga t ion  program s h a l l  desc r ibe  a l l  mi t iga t ion  measures 
incorpora ted  i n t o  the  p lan ,  inc luding eros ion and runoff  
c o n t r o l s ,  revegeta t ion  and r e s t o r a t i o n ,  mi t iga t ion  of  shorezone 
impacts,  cons t ruct ion  schedules,  maintenance programs, and 
implementation schedules (Code, Sect ion  16.8) .  TRPA s h a l l  
prepare  and adopt marina master p lan  gu ide l ines  no l a t e r  t h a n  s i x  
months from t h e  date  of EPA approval of  t h e  208 p lan  amendments. 

b. additional pump-out f a c i l i t i e s  
(voluntary/regulatory/remedial) 
[40 CFR 130.6 ( c )  ( 2 )  ; 130.6 ( c )  (4) (i) , (ii) I 

Liquid o r  s o l i d  wastes from boa t s  s h a l l  be discharged a t  approved 
pump-out f a c i l i t i e s .  Pump-out f a c i l i t i e s  s h a l l  be provided by 
marinas, launching f a c i l i t i e s ,  and o t h e r  r e l e v a n t  f a c i l i t i e s  i n  
accordance wi th  the  BMP Handbook (Goals and P o l i c i e s ,  p. 11-45]. 
There i s  a p resen t  shor tage  of  pump-out f a c i l i t i e s ,  a s  descr ibed 
i n  Chapter 111. 

I n  Volume I1 of t h i s  p lan ,  pump-out f a c i l i t i e s  a r e  l i s t e d  a s  a  
BMP f o r  marinas and r e l a t e d  f a c i l i t i e s .  TRPA's implementation 
program f o r  obta in ing i n s t a l l a t i o n  o f  a d d i t i o n a l  pump-out 
f a c i l i t i e s  a t  marinas inc ludes  voluntary ,  r egu la to ry ,  and 
remedial  a spec t s ,  a s  it does f o r  a l l  BMPs. When a marina owner 
o r  opera to r  a p p l i e s  t o  TRPA f o r  approval  o f  a  p r o j e c t ,  TRPA w i l l  
r e q u i r e  app l i ca t ion  of  BMPs t o  t h e  p r o j e c t  as a cond i t ion  of  
approval .  I f  the  p r o j e c t  involves  modif ica t ion  o f  an e x i s t i n g  
marina, TRPA s h a l l  a l s o  r equ i re  p repara t ion  o f  a  p lan  and a 
schedule f o r  r e t r o f i t  of  BMPs t o  t h e  e n t i r e  marina. Normally, 
t h e  schedule could cover a  pe r iod  o f  up t o  10 yea r s ,  b u t  TRPA may 
r e q u i r e  an acce le ra ted  schedule t o  avoid water  q u a l i t y  problems. 

I f  t h e  marina opera tor  has  no cause t o  come t o  TRF'A f o r  a p r o j e c t  
approval ,  TRPA w i l l  r e l y  i n i t i a l l y  on voluntary  compliance with 
t h e  BMP Handbook. However, i n  response t o  a  s i g n i f i c a n t  
environmental problem, TRPA may a l s o  r e q u i r e  a remedial a c t i o n  
p l a n  t o  c o r r e c t  the  problem, pursuant  t o  Chapters  9 and 25 of t h e  
Code of  Ordinances. 

Under Chapter 54 of t h e  Code of Ordinances, pump-out f a c i l i t i e s  
f o r  boat  sewage s h a l l  be  provided a t  a l l  new and expanded 
commercial marinas and harbors ,  and may be requ i red  by TRPA a t  
o t h e r  e x i s t i n g  marinas a s  cond i t ions  of  p r o j e c t  approval .  

TRPA w i l l  immediately i n i t i a t e  a  program, coordinated wi th  the  
Lahontan Board, NDEP, l o c a l  government, and t h e  sewage c o l l e c t i o n  
and t rea tment  d i s t r i c t s ,  t o  o b t a i n  prompt compliance w i t h  t h e  BMP 
c a l l i n g  f o r  pump-out f a c i l i t i e s  a t  marinas, w i t h  a goa l  of 
o b t a i n i n g  e i t h e r  immediate compliance o r  agreement t o  a  
compliance schedule a t  every commercial marina by June 30, 1990. 



c. Contro ls  on an t i - fou l ing  coa t ings  
( r egu la to ry )  
140 CFR 130.6 (c )  (4) (ii) I 

~ n t i - f o u l i n g  coat ings ,  such a s  t r i b u t y l  t i n  (TBT), a r e  p e s t i c i d e s  
app l i ed  t o  t h e  h u l l s  of  boa t s  and t o  s t r u c t u r e s  t o  p r e v e n t  o r  
reduce b i o l o g i c a l  fou l ing .  These p e s t i c i d e s  s h a l l  be  r e g u l a t e d ,  
i n  accordance with C a l i f o r n i a  and f e d e r a l  laws, by t h e  Lahontan 
Board and TRPA. The Handbook of  Best Management P r a c t i c e s ,  
Volume 11 of t h i s  p lan ,  incorpora tes  t h e  C a l i f o r n i a  and f e d e r a l  
r e s t r i c t i o n s  on use of  p a i n t s  conta in ing TBT, and a p p l i e s  those  
r e s t r i c t i o n s  t o  a l l  p o r t i o n s  of  t h e  Tahoe Region. 

C a l i f o r n i a  l e g i s l a t i o n  enacted i n  1988 p r o h i b i t s  t h e  u s e  o f  TBT 
p a i n t s ,  except  on aluminum v e s s e l  h u l l s  and v e s s e l s  25 meters  o r  
more i n  length.  Vesse ls  pa in ted  wi th  TBT before  January 1, 1988 
may s t i l l  be used, b u t  n o t  r epa in ted  wi th  TBT. Federa l  
r e g u l a t i o n s  ban t h e  use  of  TBT on non-aluminum h u l l s  o f  v e s s e l s  
l e s s  than 82 f e e t  ' n  l e n g t h ,  and l i m i t  t he  r e l e a s e  from o t h e r  5 
h u l l s  t o  0.4 ug/cm /day. 

3. Dredging and Construct ion i n  Lake Tahoe 

a .  Best  management p r a c t i c e s  t o  p reven t  
resuspension o f  sediments (voluntary/  
regula tory/ remedia l )  
[40 CFR 130.6 (c )  ( 4 )  (i) , (ii) , (iii) (El ; 
130.6(c)  (7)  I 

The BMP Handbook has been amended t o  inc lude  s p e c i a l  cons t ruc t ion  
techniques,  d ischarge  s t andards ,  and development c r i t e r i a  
app l i cab le  t o  p r o j e c t s  i n  t h e  shorezone, pursuant  t o  t h e  Goals 
and P o l i c i e s ,  p.  11-45. The program of  BMP implementation i s  a s  
descr ibed elsewhere i n  t h i s  p a r t ,  and inc ludes  vo lun ta ry ,  
r egu la to ry ,  and remedial  a spec t s .  

b. R e s t r i c t i o n s  and cond i t ions  on f i l l i n g  
and dredging ( regu la to ry  1 
[40 CFR 130.6(c)  (4) (ii) , fiii) (El ; 
130.6 ( c )  (7)  1 

F i l l i n g  and dredging i n  t h e  l a k e s  of  t h e  Region a r e  pe rmiss ib le  
a c t i v i t i e s ,  b u t  a r e  s u b j e c t  t o  ordinance p rov i s ions  t o  p r o t e c t  
water  q u a l i t y  and t h e  n a t u r a l  func t ion  and dynamics o f  t h e  
s h o r e l i n e s  and lakebeds.  TRPA s h a l l  apply s t a t e  and TRPA water 
q u a l i t y  th resho lds ,  s t andards ,  and gu ide l ines  t o  a c t i v i t i e s  which 
involve cons t ruc t ion  w i t h i n  Lake Tahoe. Where t u r b i d i t y  c u r t a i n s  
a r e  used t o  prevent  t h e  mixing o f  t u r b i d  waters  nea r  t h e  
cons t ruct ion  s i te  w i t h  c l e a r  Lake waters ,  TRPA s h a l l  app ly  and 
enforce  the  Uniform Regional  Runoff Guidelines f o r  d i scharges  of  



surface  runoff  t o  su r face  waters  a t  the  p o i n t  o r  p o i n t s  of  
discharge from the  t u r b i d i t y  c u r t a i n .  Ambient water  q u a l i t y  
thresholds  and s tandards  app l i cab le  i n  t h e  l i t t o r a l  zone s h a l l  be 
appl ied  and enforced a t  a  reasonable d i s t ance  from t h e  
cons t ruc t ion  a c t i v i t y .  

F i l l i n g  i s  l imi ted  t o  dredging, shore l ine  p r o t e c t i v e  measures, 
beach replenishment, o r  o t h e r  a c t i v i t i e s  t h a t  can be found t o  be 
b e n e f i c i a l  t o  e x i s t i n g  shorezone condi t ions  o r  water q u a l i t y  o r  
c l a r i t y  (Code, Chapter 54) . 
Dredging techniques and discharge s tandards  a r e  a s  s e t  f o r t h  i n  
t h e  BMP Handbook. F i l l i n g  and dredging proposals  r e q u i r e  the  
approval  of  o t h e r  involved agencies,  inc luding NDEP o r  t h e  
Lahontan Board, a s  appropr ia t e ,  pursuant  t o  s e c t i o n  401 o f  t h e  
Clean Water Act; t h e  Army Corps of  Engineers; s t a t e  f i s h  and 
w i l d l i f e  'agencies; and s t a t e  lands  agencies.  TRPA, i n  
coordinat ion  with these  agencies ,  s h a l l  recognize p o t e n t i a l  water 
q u a l i t y  impacts from s p o i l s  d i s p o s a l ,  a s  wel l  a s  from dredging 
i t s e l f ,  i n  i t s  pe rmi t t ing  process.  

Because of  p r e v a i l i n g  low water cond i t ions  i n  1988, TRPA i s sued  a 
number of  dredging permi ts  t o  marina opera to r s  t o  keep navigat ion  
channels open. TRPA w i l l  p repare  a r e p o r t  covering t h e  s t r e n g t h s  
and weaknesses of t h e  dredging opera t ions  and t h e  pe rmi t t ing  
process  no l a t e r  than March 30, 1989. On t h e  b a s i s  o f  t h e  
f ind ings  of  t h a t  r e p o r t ,  TRPA s h a l l  make changes i n  t h e  c o n t r o l  
program f o r  dredging opera t ions .  



V. PLAN IMPLEMENTATION 

A. MANAGEMENT AGENCIES 

1. R e s p o n s i b i l i t i e s  and A u t h o r i t i e s  

The l i s t  below a s s i g n s  r e s p o n s i b i l i t y  f o r  each water  q u a l i t y  
c o n t r o l  program l i s t e d  i n  I V ,  above, t o  a  management agency, 
pursuant  t o  s e c t i o n  208 and t h e  Code of  Federa l  Regula t ions  (40 
CFR 130.6(c)  ( 5 ) ) .  The a u t h o r i t y  under which each management 
agency w i l l  c a r r y  o u t  i t s  r e s p o n s i b i l i t y  appears i n  parentheses .  

a .  Urban Runoff and Erosion 

Best  Management P rac t i ces - -a l l  a p p l i c a t i o n s :  TRPA (Code 
of Ordinances, Chapter 25);  LTBMU/USFS ( f e d e r a l  regula-  
t i o n s ,  LTBMU Land and Resource Management Plan)  

C a p i t a l  Improvements Program f o r  e ros ion  and runoff  
c o n t r o l  : 

s t a t e  highways: CALTRANS, NDOT 
l o c a l  s t r e e t s  and roads: l o c a l  government, 

improvement d i s t r i c t s ,  p r i v a t e  o p e r a t o r s  
f o r e s t  roads: USFS, s t a t e  p a r k s  departments 
t e c h n i c a l  a s s i s t a n c e :  SCS, NTCD, TRCD, CDF, NDF 
( f e d e r a l ,  s t a t e ,  and l o c a l  law) 

Coverage m i t i g a t i o n  program: 
program admin i s t r a t ion :  TRPA (Code, Chapter 20) 
land bank: C a l i f o r n i a  Tahoe Conservancy 

(Memorandum of Understanding, February 18, 
1988) [Note: land banking agreements a r e  
s t i l l  being nego t i a t ed  f o r  t h e  Nevada 
p o r t i o n s  o f  t h e  Region. I 

E f f l u e n t  l i m i t a t i o n s  and d ischarge  pe rmi t s  f o r  urban 
drainage problems: Lahontan Board, TRPA, NDEP ( ~ e d e r a l  
Clean Water A c t ,  Porter-Cologne A c t  (CA), Nevada 
Revised S t a t u t e s ,  Tahoe Regional Planning Compact) 

L imi ta t ions  on new subdivis ions :  TRPA (Regional Plan 
Goals and P o l i c i e s ,  Land Use Element) 

Land use  p lanning and c o n t r o l  : TRPA (Code, Chapter 18) , 
LTBMU/USFS ( f e d e r a l  s t a t u t e s )  



Development p r i o r i t i e s  (IPES): TRPA (Code, Chapter 37) 

Limits  on impervious coverage: TRPA (Code, Chapter 20) 

Water q u a l i t y  mi t iga t ion  program: TRPA (Code, Chapter 
82) 

Transfer  of  Development Rights: 
program adminis t ra t ion:  TRPA (Code, Chapter 20 and 

34) 
land bank: Ca l i fo rn ia  Tahoe Conservancy 

(Memorandum of Understanding, February 18,  
1988) [Note: land banking agreements a r e  
s t i l l  being nego t i a t ed  f o r  t h e  Nevada 
p o r t i o n s  of the  Region.] 

R e s t r i c t i o n s  on new encroachment and vegeta t ion  
a l t e r a t i o n  i n  SEZs: TRPA (Code, Chapter 20) 

SEZ Restora t ion  Program: 
implementation: l o c a l ,  s t a t e ,  and f e d e r a l  u n i t s  of 

government inc luding USFS, s t a t e  pa rks  
departments, C a l i f o r n i a  Tahoe Conservancy, 
and Nevada Tahoe Basin Act Land Acquis i t ion  
Program; u t i l i t y  and improvement d i s t r i c t s  

t e c h n i c a l  a s s i s t ance :  SCS, TRCD, NTCD, CDF, NDF 
( f e d e r a l ,  s t a t e ,  and l o c a l  law) 

SEZ setbacks:  TRPA (Code, Chapter 30) 

P ro tec t ion  of  na t ive  vege ta t ion  dur ing use and 
const ruct ion:  TRPA (Code, Chapters  20 and 25) 

Use o f  na t ive  and adapted p l a n t s  f o r  revegeta t ion:  TRPA 
(Code, Chapter 77) 

Res tora t ion  of  a r e a s  of d i s t u r b e d  vegeta t ion:  TRPA 
(Code, Chapter 25) 

F e r t i l i z e r  r e p o r t i n g  requirements: TRPA (Code, Chapter 
81 

E f f l u e n t  l i m i t a t i o n s  and d i scharge  pe rmi t s  f o r  
f e r t i l i z e r  con t ro l :  Lahontan Board, NDEP, TRPA (Federal  
Clean Water Act, Porter-Cologne Act ( C A I ,  Nevada 
Revised S t a t u t e s ,  Tahoe Regional Planning Compact) 

b. Airborne Nut r i en t s  

Improved mass t r a n s i t :  l o c a l  government ( s t a t e  and 
l o c a l  laws) 

Redevelopment and r e d i r e c t i o n  o f  l and  use: l o c a l  
government ( s t a t e  and l o c a l  laws) 



Combustion h e a t e r  r u l e s ,  s t a t i o n a r y  source r u l e s ,  and 
r e l a t e d  r u l e s :  TRPA (Code, Chapter 91) 

Trans fe r  of  development r i g h t s :  
program admin i s t r a t ion :  TRPA (Code, Chaps. 20, 34) 
land bank: C a l i f o r n i a  Tahoe Conservancy 

(Memorandum of Understanding, February 18, 
1988) [Note: l and  banking agreements a r e  
s t i l l  being nego t i a t ed  f o r  t h e  Nevada 
p o r t i o n s  of  t h e  Region.] 

c. Waste Management 

Elimination of  a c c i d e n t a l  r e l e a s e s :  sewage c o l l e c t i o n ,  
conveyance, and t rea tment  d i s t r i c t s  ( s t a t e  and l o c a l  
laws) 

Reduction of  sewer l i n e  e x f i l t r a t i o n :  sewage 
c o l l e c t i o n ,  conveyance, and t r ea tmen t  d i s t r i c t s  ( s t a t e  
and l o c a l  laws) 

E f f l u e n t  l i m i t a t i o n s  and d i scharge  pe rmi t s  f o r  
wastewater d i sposa l :  Lahontan Board, NDEP (Federa l  
Clean Water Act ,  Porter-Cologne A c t  (CA) ,  Nevada 
Revised S t a t u t e s )  

Oversight  of  wastewater d i s p o s a l  from remote sites: 
Lahontan Board, NDEP (Federa l  Clean Water Act,  
Porter-Cologne Act (CA) , Nevada Revised S t a t u t e s )  

P roh ib i t ion  on d i s p o s a l  o f  s o l i d  wastes i n  t h e  Tahoe 
Region: s t a t e s  o f  Nevada and C a l i f o r n i a  ( s t a t e  law, 
inc lud ing  SWRCB, 1980 pursuant  t o  Porter-Cologne Act) 

Mandatory garbage pickup: l o c a l  government ( s t a t e  and 
l o c a l  laws) 

Hazardous m a t e r i a l s  and was tes - - sp i l l  prevent ion  and 
abatement programs: l o c a l  government, s t a t e s  o f  Nevada 
and C a l i f o r n i a ,  USEPA ( s t a t e  law, RCRA) 

Best  management p r a c t i c e s  f o r  snow and i c e  c o n t r o l :  
TRPA (Code, Chapter  25) 

Report ing requirements regarding road abras ives  and 
d e i c e r s :  TRPA (Code, Chapter 81) 

d.  Na tu ra l  Area Manaaement 

Best  management p r a c t i c e s - - a l l  a p p l i c a t i o n s :  TRPA 
(Code, Chapter 25) ,  LTBMU/USFS ( f e d e r a l  r e g u l a t i o n s ,  

LTBMU Land and Resource Management Plan)  



Land use planning and c o n t r o l s  on timber ha rves t ing ,  
outdoor r ec rea t ion ,  ORV use ,  l i v e s t o c k  confinement and 
graz ing:  TRPA (Code, Chapter 1 8 ) ,  LTBMU/USFS ( f e d e r a l  
s t a t u t e s )  

Control  of  encroachment i n  s e n s i t i v e  a reas :  TRPA (Code, 
Chapter 20) 

Pest icides--substance and opera to r  c e r t i f i c a t i o n :  s t a t e  
government, U.S.E.P.A ( f e d e r a l  and s t a t e  law) 

e .  Water Oual i tv  Problems i n  Lake Tahoe and t h e  Shorezone 

Best  management p r a c t i c e s - - a l l  a p p l i c a t i o n s :  TRPA 
(Code, Chapter 25 ) ,  LTBMU/USFS ( f e d e r a l  r e g u l a t i o n s ,  
LTBMU Land and Resource Management Plan) 

R e s t r i c t i o n s  on shorezone encroachment and vege ta t ion  
a l t e r a t i o n :  TRPA (Code, Chapter 53) 

P ro tec t ion  of stream-mouth d e l t a s :  TRPA (Code, Chapter 
20) 

Marina master  plans:  TRPA (Code, Chapter 16) 

Addit ional  pump-out f a c i l i t i e s  f o r  v e s s e l  wastes: 
Lahontan Board, NDEP, p u b l i c  u t i l i t y  d i s t r i c t s  
( f e d e r a l ,  s t a t e ,  and l o c a l  laws) 

Contro ls  on d ischarges  of an t i - fou l ing  coat ings :  
Lahontan Board, NDEP ( f e d e r a l  and s t a t e  law) 

R e s t r i c t i o n s  and cond i t ions  on f i l l i n g  and dredging: 
TRPA (Code, Chapter 5 4 ) ,  Lahontan Board (Porter-Cologne 
Act, Sect ion  401 of f e d e r a l  Clean Water A c t ) ,  
C a l i f o r n i a  Department of  S t a t e  Lands ( s t a t e  s t a t u t e s ) ,  
Nevada Division of  S t a t e  Lands (Nevada Revised 
S t a t u t e s ) ,  Army Corps o f  Engineers (Section 404 o f  
f e d e r a l  Clean Water A c t ) ,  Nevada Divis ion  of  
Environmental P ro tec t ion  (Nevada Revised S t a t u t e s )  



2. Administrative and Financial  Capabili ty 

The Clean Water Act and the Code of Federal Regulations require  
t ha t  a l l  designated management agencies have adequate adminis- 
t r a t i v e  and f inanc ia l  capabi l i ty  t o  car ry  out t h e i r  assigned 
r e spons ib i l i t i e s  under the 208 plan (40 CFR 35.1521-3(c)). The 
following paragraphs describe the  r e spons ib i l i t i e s  and the 
administrative and f inanc ia l  c a p a b i l i t i e s  of the  management 
agencies l i s t e d  above, and iden t i fy  report ing procedures and 
methods fo r  coordination with the  planning agency a s  required i n  
40 CFR 35.1521-3 (c)  (1) and (2) . 
California Department of Transportation (CALTRANS) . Caltrans 
D i s t r i c t  3 ,  located i n  Marysville, CA, i s  responsible fo r  imple- 
menting the cap i t a l  improvements program on Cal i fornia  s t a t e  
highways within the  Tahoe Region. Since 1976, Caltrans has 
expended approximately $8 mil l ion on erosion and runoff cont ro l  
p ro jec t s  within the  Region, and has pa r t i c ipa t ed  i n  15 major 
erosion control  p ro jec t s  (over $100,000) a t  Rufus Allen Drive, 
the  U.S. 50 corr idor ,  Luther Pass, Emerald Bay, B l i s s  S t a t e  Park, 
Tahoe City,  Griff Creek, Brockway, Eagle Creek, and Rubicon. 
Revenues fo r  the  cap i t a l  improvements come from s t a t e  
appropriations and a re  programmed through the S t a t e  Trans- 
por ta t ion  Improvements Program (STIP), pr imari ly  a s  "minor" STIP 
pro jec t s .  The t o t a l  estimated cos t  of remaining c a p i t a l  improve- 
ment p ro j ec t  needs fo r  Caltrans i s  $18.4 mil l ion,  according t o  
Volume I V  of t h i s  plan. 

Although there a r e  no formal report ing requirements placed on 
Caltrans with respect  t o  progress on the  CIP, Cal t rans  does 
provide detai led annual repor t s  t o  TRPA on STIP progress. 
Caltrans and TRPA coordinate t h e i r  a c t i v i t i e s  c lose ly ,  s ince TRPA 
i s  a designated Regional Transportation Planning Agency under 
Cal i fornia  law, and must prepare an annual work program t h a t  i s  
approved and p a r t i a l l y  funded by Caltrans.  

Cal i fornia  Department of S t a t e  Parks. The Cal i fornia  Department 
of S t a t e  Parks, a Cal i fornia  agency located i n  Sacramento, i s  
responsible for  c a p i t a l  improvements f o r  erosion and runoff 
control  and fo r  SEZ res tora t ion  on s t a t e  park proper t ies .  They 
administer the Tahoe S ta te  Recreation Area i n  Tahoe City,  Sugar 
Pine Point S t a t e  Park between Tahoma and Meeks Bay, D.L. B l i s s  
S ta te  Park north of Emerald Bay, Emerald Bay S ta t e  Park, and the  
Washoe Meadow S ta t e  Park. 

There a r e  no formal report ing requirements o r  coordination 
mechanisms between TRPA and the  Department. 



Cal i fo rn ia  Regional Water Quali ty Control  Board--Lahontan Region 
(Lahontan Board). The Lahontan Board, a  C a l i f o r n i a  agency, is  
located  i n  t h e  C i ty  of South Lake Tahoe. The Lahontan Board 
rece ives  revenues annually from s t a t e  appropr ia t ions ,  and o t h e r  
sources,  inc luding the  p o s s i b i l i t y  o f  s e c t i o n  205( j )  g r a n t s  under 
t h e  f e d e r a l  Clean Water Act. The Board implements NPDES permi t s  
and waste d ischarge  requirements (WDRs) f o r  those  who discharge  
t o  the  su r face  o r  groundwaters of  t h e  Tahoe Region, inc lud ing  
owners and opera to r s  of storm drainage systems, roads and 
highways, and commercial es tabl i shments .  The Board mainta ins  t h e  
r eg iona l  water  q u a l i t y  p lans  under Sect ion  303(e) of  t h e  f e d e r a l  
Clean Water Act,  p a r t i c i p a t e s  i n  water  q u a l i t y  planning programs 
i n  the  Region, reviews and comments on s e c t i o n  205( j )  g r a n t  
a p p l i c a t i o n s  i n  t h e  Region, funds s p e c i a l  monitoring s t u d i e s ,  and 
p a r t i c i p a t e s  on t h e  TRPA monitoring t e c h n i c a l  committee. 

There a r e  no formal r epor t ing  requirements e s t a b l i s h e d  between 
TRPA and t h e  Lahontan Board. However, t h e  Lahontan Board i s  
represented  on TRPA's Advisory Planning Commission (Tahoe 
Regional Planning Compact, A r t i c l e  I I I ( h ) ) ,  and t h e  s t a f f s  of  t h e  
two agencies coordinate  t h e i r  a c t i v i t i e s  on a r e g u l a r  b a s i s .  

Ca l i fo rn ia  S t a t e  Water Resources Control  Board ( S t a t e  Board). 
The S t a t e  Board, located  i n  Sacramento, C a l i f o r n i a ,  i s  a 
C a l i f o r n i a  s t a t e  agency. The S t a t e  Board r e c e i v e s  revenues from 
s t a t e  appropr ia t ions ,  f e d e r a l  g r a n t s ,  and f i l i n g  fees .  The S t a t e  
Board i s  t h e  l e a d  water q u a l i t y  agency i n  t h e  S t a t e ,  and i s  
respons ib le  f o r  implementation of  t h e  NPDES permit  program, t h e  
cons t ruc t ion  g r a n t s  program, adoption of  water  q u a l i t y  management 
p lans ,  and many o t h e r  funct ions .  The S t a t e  Board annual ly  con- 
t r i b u t e s  t o  t h e  funding o f  t h e  Lake Tahoe In teragency Monitoring 
Program (LTIMP), funds s p e c i a l  s t u d i e s ,  reviews and approves 
sec t ion  205( j )  g r a n t  a p p l i c a t i o n s ,  and admin i s t e r s  S t a t e  
Ass is tance  Grants  f o r  eros ion and runoff  con t ro l .  

C a l i f o r n i a  Tahoe Conservancy. The Tahoe Conservancy, an agency 
of t h e  s t a t e  o f  C a l i f o r n i a ,  i s  respons ib le  f o r  adminis ter ing  t h e  
land bank i n  t h e  p o r t i o n s  of  t h e  Tahoe Region i n  C a l i f o r n i a .  The 
Conservancy a l s o  implements environmental r e s t o r a t i o n  p r o j e c t s  
with bond funding i n  t h e  Region. 

C i ty  o f  South Lake Tahoe, C a l i f o r n i a  (Ci ty)  . The C i t y  o f  South 
Lake Tahoe, loca ted  on t h e  Lake Tahoe's south  shore w i t h i n  E l  
Dorado County, i s  respons ib le  f o r  implementing t h e  c a p i t a l  
improvements program on c i t y  s t r e e t s ,  roads,  and rights-of-way; 
SEZ r e s t o r a t i o n  p r o j e c t s  wi th in  i t s  j u r i s d i c t i o n ;  improved mass 
t r a n s i t  w i th in  i t s  j u r i s d i c t i o n ;  redevelopment and r e d i r e c t i o n  of 
land use  wi th in  t h e  Ci ty ;  and mandatory garbage pickup. 



Since 1985, the  C i ty  has expended o r  committed approximately $5.3 
mi l l ion  on eros ion and runoff c o n t r o l  p r o j e c t s ,  i nc lud ing  t h e  
$3.1 mi l l ion  Wildwood-Bijou Phase I p r o j e c t .  Revenues f o r  t h e s e  
improvements come from f e d e r a l  and s t a t e  g r a n t s ,  water  q u a l i t y  
mi t iga t ion  funds, and o t h e r  sources .  According t o  Volume I V  of 
t h i s  p lan ,  the  C i ty  has  remaining c a p i t a l  improvement p r o j e c t  
needs f o r  eros ion and runoff c o n t r o l  of  $58.9 mi l l ion .  

There a r e  no formal r e p o r t i n g  mechanisms e s t a b l i s h e d  between t h e  
C i t y  and TRPA regarding progress  on programs f o r  which t h e  C i t y  
i s  responsib le .  However, t h e  C i t y  si ts  on t h e  TRPA Governing 
Board (Compact, A r t i c l e  I I I ( a ) )  and Advisory Planning Commission 
(Compact, A r t i c l e  I I I ( h ) ) ,  and coopera tes  wi th  TRPA on t h e  
development, approval ,  and implementation o f  redevelopment p l a n s  
and community p lans  (Code, Chapters 14 and 1 5 ) .  The C i t y  a l s o  
p a r t i c i p a t e s  i n  t h e  Tahoe Basin Associa t ion  of  Governments, which 
provides  advice t o  TRPA on m a t t e r s  o f  mutual i n t e r e s t .  

Douglas County, Nevada. Douglas County, Nevada, i n c l u d e s  t h e  
sou theas t  shore of  Lake Tahoe. The county s e a t  i s  Minden, 
Nevada. The County i s  respons ib le  f o r  implementing t h e  c a p i t a l  
improvements program on county s t r e e t s ,  roads,  and rights-of-way; 
SEZ r e s t o r a t i o n  p r o j e c t s ;  improved mass t r a n s i t ;  redevelopment 
and r e d i r e c t i o n  of land use;  and mandatory garbage pickup w i t h i n  
t h e  County. 

S ince  1981, the  County has  expended approximately $2.5 m i l l i o n  on 
e ros ion  and. runoff c o n t r o l  p r o j e c t s ,  i nc lud ing  over $1.6 m i l l i o n  
on Kingsbury Grade e ros ion  c o n t r o l  p r o j e c t s .  Revenues f o r  t h e s e  
improvements come from f e d e r a l  and s t a t e  g r a n t s ,  water  q u a l i t y  
m i t i g a t i o n  funds, and o t h e r  sources .  According t o  Volume I V  of 
t h i s  p lan ,  Douglas County has  remaining needs f o r  c a p i t a l  
improvement p r o j e c t s  f o r  e ros ion  and runoff  c o n t r o l  o f  $14.6 
m i l l i o n .  

There a r e  no formal r e p o r t i n g  mechanisms e s t a b l i s h e d  between t h e  
County and TRPA regarding p rogress  on programs f o r  which t h e  
County i s  responsib le .  However, t h e  County si ts  on t h e  TRPA 
Governing Board (Compact, A r t i c l e  I I I ( a ) )  and Advisory Planning 
Commission (Compact, A r t i c l e  I I I ( h ) ) ,  and coopera tes  w i t h  TRPA on 
t h e  development, approval ,  and implementation o f  redevelopment 
p l a n s  and community p l a n s  (Code, Chapters  14 and 1 5 ) .  The County 
a l s o  p a r t i c i p a t e s  i n  t h e  Tahoe Basin Associa t ion  o f  Governments, 
which adv i ses  TRPA on m a t t e r s  o f  mutual i n t e r e s t .  

Douglas County Sewer Improvement D i s t r i c t  (DCSID). DCSID i s  
respons ib le  f o r  t r e a t i n g  and expor t ing  sewage c o l l e c t e d  from i t s  
s e r v i c e  a r e a  i n  Douglas County, and f o r  e ros ion  and runof f  
c o n t r o l ,  SEZ r e s t o r a t i o n ,  e l i m i n a t i o n  of  s p i l l s ,  and reduc t ion  of  
sewer l i n e  e x f i l t r a t i o n  on p r o p e r t y  owned o r  c o n t r o l l e d  by t h e  
D i s t r i c t ,  and f o r  p rov i s ion  of  v e s s e l  waste pump-out f a c i l i t i e s ,  
a s  appropr ia t e ,  wi th in  i t s  s e r v i c e  a r e a .  



The D C S I D  t rea tment  p l a n t  i s  loca ted  j u s t  south of  Round H i l l ,  
Nevada. Sewage i s  pumped from t h e  p l a n t  over Daggett Pass  f o r  
d i sposa l  o u t s i d e  the  Tahoe Region. 

E l  Dorado County, Ca l i fo rn ia .  E l  Dorado County, C a l i f o r n i a ,  
inc ludes  a l a r g e  a rea  of  t h e  south shore of  Lake Tahoe. The 
county s e a t  i s  P l a c e r v i l l e ,  Ca l i fo rn ia ,  b u t  t h e  county has  
a d d i t i o n a l  pub l i c  works and admin i s t r a t ive  o f f i c e s  i n  t h e  Tahoe 
Basin. The County i s  responsib le  f o r  implementing t h e  c a p i t a l  
improvements program and SEZ r e s t o r a t i o n  program on s t r e e t s ,  
roads,  rights-of-way, and o the r  proper ty  owned o r  c o n t r o l l e d  by 
the  County, and f o r  improved mass t r a n s i t ,  r e d i r e c t i o n  o f  land 
use ,  and mandatory garbage pickup wi th in  the  unincorporated area  
of the  county. 

Since 1982, t h e  County has expended o r  committed approximately 
$7.0 mi l l ion  on e ros ion  and runoff c o n t r o l  p r o j e c t s ,  i nc lud ing  t h e  
$1.6 mi l l ion  Rubicon p r o j e c t  and t h e  $4.5 m i l l i o n  Tahoma p r o j e c t .  
Revenues f o r  these  improvements come from f e d e r a l  and s t a t e  
g r a n t s ,  water  q u a l i t y  mi t iga t ion  funds, and o t h e r  sources.  For 
the  Tahoma eros ion c o n t r o l  p r o j e c t ,  cons t ruc t ion  i n  1987-88, t h e  
County e s t a b l i s h e d  a b e n e f i t  assessment d i s t r i c t ,  becoming t h e  
f i r s t  j u r i s d i c t i o n  t o  e s t a b l i s h  such a d i s t r i c t  f o r  an e r o s i o n  
c o n t r o l  p r o j e c t  i n  t h e  Tahoe Region. According t o  Volume I V  of 
t h i s  p lan ,  E l  Dorado County has remaining needs f o r  c a p i t a l  
improvement p r o j e c t s  f o r  e ros ion  and runoff c o n t r o l  of  $58.1 
mi l l ion .  

There a r e  no formal r e p o r t i n g  mechanisms e s t a b l i s h e d  between t h e  
County and TRPA regarding progress  on programs f o r  which t h e  
County i s  responsib le .  However, t h e  County sits on t h e  TRPA 
Governing Board (Compact, A r t i c l e  I I I ( a ) )  and Advisory Planning 
Commission (Compact, A r t i c l e  I I I ( h ) ) ,  and cooperates wi th  TRPA on 
the  development, approval ,  and implementation of  redevelopment 
p lans  and community p l a n s  (Code, Chapters 14 and 1 5 ) .  The County 
a l s o  p a r t i c i p a t e s  i n  t h e  Tahoe Basin Associa t ion  o f  Governments, 
which adv i ses  TRPA on mat t e r s  of mutual i n t e r e s t .  

I n c l i n e  Vi l lage  General Improvement D i s t r i c t .  I V G I D  i s  respon- 
s i b l e  f o r  t r e a t i n g  and expor t ing  sewage c o l l e c t e d  from i t s  
se rv ice  a r e a  i n  Washoe County, and f o r  e ros ion  and runoff  
c o n t r o l ,  SEZ r e s t o r a t i o n ,  e l imina t ion  of  s p i l l s ,  and reduc t ion  of 
sewer l i n e  e x f i l t r a t i o n  on p roper ty  owned o r  c o n t r o l l e d  by t h e  
D i s t r i c t ,  and f o r  p rov i s ion  of  v e s s e l  waste pump-out f a c i l i t i e s ,  
a s  appropr ia t e ,  w i t h i n  i t s  s e r v i c e  a rea .  

The I V G I D  t rea tment  p l a n t  i s  loca ted  i n  I n c l i n e  V i l l a g e ,  Nevada. 
Sewage i s  pumped from t h e  p l a n t  over Spooner Summit f o r  d i sposa l  
ou t s ide  the  Tahoe Region. 



Kingsbury Grade Improvement D i s t r i c t  (KGID)  . KGID i s  responsible 
for  col lect ing sewage from i t s  service area i n  Douglas County, 
and transmitt ing t h a t  sewage t o  DCSID f o r  treatment. KGID i s  
a l so  responsible fo r  erosion and runoff control ,  SEZ re s to ra t ion ,  
elimination of s p i l l s ,  and reduction of sewer l i n e  e x f i l t r a t i o n  
on property owner o r  control led by the D i s t r i c t .  

Nevada Department of Transportation (NDOT).  NDOT, with head- 
quar ters  i n  Carson City ,  Nevada, i s  responsible f o r  implementing 
the cap i t a l  improvements program on Nevada s t a t e  highways within 
the Tahoe Region. Since 1979, NDOT has expended o r  committed 
approximately $4.3 mill ion on erosion and runoff cont ro l  p ro jec t s  
within the Region, including the $3.7 mil l ion Mount Rose Highway 
project .  Revenues fo r  the  capital. improvements come from s t a t e  
appropriations and a re  programmed through the s t a t e  transporta- 
t ion  improvements program. According t o  Volume I V  of t h i s  plan,  
NDOT has remaining needs for  c a p i t a l  improvement p ro j ec t s  f o r  
erosion and runoff control  of $25.2 mill ion.  

There a r e  no formal reporting requirements placed on NDOT with 
respect t o  progress on the CIP. Coordination between NDOT and 
TRPA is  informal. 

Nevada Division of S t a t e  Parks and Recreation. The Nevada 
Division of S ta te  Parks and Recreation i s  responsible f o r  capital. 
improvements fo r  erosion and runoff control  and f o r  SEZ res tor -  
a t ion on s t a t e  park proper t ies .  They administer the  Lake Tahoe 
S ta te  Parks near Spooner Summit and Sand Harbor on the  e a s t  shore 
of Lake Tah.oe. 

There a r e  no formal reporting requirements o r  coordination 
mechanisms between TRPA and the  Department. 

Nevada Division of Environmental Protection (NDEP). NDEP, a 
divis ion of the Nevada Department of Conservation and Natural 
Resources, i s  located i n  Carson City,  Nevada. NDEP i s  respon- 
s i b l e  f o r  issuing discharge permits i n  accordance with the 208 
plan,  and fo r  r e l a t ed  a c t i v i t i e s .  NDEP receives revenues from 
s t a t e  appropriations,  federal  g ran ts ,  and other sources. The 
Division i s  responsible fo r  implementing NPDES permits and 
regulat ing pes t ic ides  and vessel  wastes. Since 1972, NDEP has 
issued three  NPDES discharge permits within the Tahoe Region. 

There a r e  no formal report ing requirements on NDEP with respect  
t o  i t s  issuance of discharge permits. However, NDEP i s  repre- 
sented on TRPA's Advisory Planning Commission (Compact, Ar t i c l e  
I I I ( h 1 )  and on TRPA's monitoring committee. 

Nevada Tahoe Conservation D i s t r i c t  (NTCD).  The NTCD, located on 
the Nevada s ide of the  Tahoe Region, provides technica l  ass i s -  
tance on resource conservation matters t o  public agencies and 
p r iva t e  individuals.  The D i s t r i c t  works c losely with the So i l  
Conservation Service o f f i c e  i n  South Lake Tahoe. 



North Tahoe Pub l i c  U t i l i t y  D i s t r i c t  (NTPUD). NTPUD i s  respon- 
s i b l e  f o r  c o l l e c t i n g  sewage from i t s  se rv ice  a r e a  i n  P lace r  
County, and f o r  eros ion and runoff c o n t r o l ,  SEZ r e s t o r a t i o n ,  
e l iminat ion  of s p i l l s ,  and reduction of  sewer l i n e  e x f i l t r a t i o n  
on property owned o r  c o n t r o l l e d  by t h e  Distr ict ,  and f o r  pro- 
v i s i o n  of  v e s s e l  waste pump-out f a c i l i t i e s ,  a s  appropr ia t e ,  
wi th in  i t s  s e r v i c e  area.  NTPUD a l s o  provides and opera tes  
r ec rea t ion  f a c i l i t i e s .  

The NTPUD o f f i c e s  a r e  loca ted  i n  Kings Beach, Ca l i fo rn ia .  Sewage 
flows from t h e  c o l l e c t i o n  system by p i p e l i n e  t o  t h e  Tahoe-Truckee 
San i t a t ion  Agency P lan t  near  Truckee f o r  t rea tment  and d i s p o s a l  
ou t s ide  the  Tahoe Region. 

P lace r  County, Ca l i fo rn ia .  P lacer  County, C a l i f o r n i a ,  inc ludes  
t h e  nor theas t  shore of Lake Tahoe. The county s e a t  i s  i n  Auburn, 
Ca l i fo rn ia .  The County i s  responsib le  f o r  implementing t h e  
c a p i t a l  improvements program and SEZ r e s t o r a t i o n  program on 
s t r e e t s ,  roads,  highways, and o t h e r  proper ty  owned o r  c o n t r o l l e d  
by t h e  County, and f o r  improved mass t r a n s i t ,  r e d i r e c t i o n  of  land 
use ,  and mandatory garbage pickup wi th in  the  unincorporated a r e a  
of t h e  County. 

Since 1982,  t h e  County has expended approximately $3.2 m i l l i o n  on 
eros ion and runoff  c o n t r o l  p r o j e c t s ,  inc luding 1 2  s e p a r a t e  
p r o j e c t s .  Revenues f o r  t h e s e  improvements come from f e d e r a l  and 
s t a t e  g ran t s ,  water  q u a l i t y  mi t iga t ion  funds, and o t h e r  sources.  
According t o  Volume I V  of  t h i s  p lan ,  P lace r  County has remaining 
needs f o r  c a p i t a l  improvement p r o j e c t s  f o r  e r o s i o n  and runoff  
c o n t r o l  of $74.9 mi l l ion .  

There a r e  no formal r e p o r t i n g  mechanisms e s t a b l i s h e d  between t h e  
County and TRPA regarding progress  on programs f o r  which t h e  
County i s  responsib le .  However, t h e  County s i ts  on t h e  TRPA 
Governing Board (Compact, A r t i c l e  I I I ( a ) )  and Advisory Planning 
Commission (Compact, A r t i c l e  I I I ( h ) ) ,  and coopera tes  w i t h  TRPA on 
the  development, approval ,  and implementation o f  redevelopment 
p l a n s  and community p l a n s  (Code, Chapters 1 4  and 1 5 ) .  The County 
a l s o  p a r t i c i p a t e s  i n  t h e  Tahoe Basin Associa t ion  of  Governments, 
which advises  TRPA on m a t t e r s  of  mutual i n t e r e s t .  

South Tahoe Pub l i c  U t i l i t y  D i s t r i c t  (STPUD). STPUD, l o c a t e d  i n  
t h e  C i ty  of South Lake Tahoe near  t h e  Bijou/Al Tahoe a r e a ,  i s  
responsib le  f o r  c o l l e c t i n g  and t r e a t i n g  sewage from its s e r v i c e  
a r e a  i n  the  C i t y  and E l  Dorado County, f o r  e ros ion  and runoff  
c o n t r o l ,  SEZ r e s t o r a t i o n ,  e l imina t ion  of s p i l l s ,  and reduc t ion  of 
sewer l i n e  e x f i l t r a t i o n  on p roper ty  owned o r  c o n t r o l l e d  by t h e  
D i s t r i c t ,  and f o r  p rov i s ion  of v e s s e l  waste pump-out f a c i l i t i e s ,  
a s  appropr ia t e ,  wi th in  i t s  s e r v i c e  area .  

Sewage i s  t r e a t e d  a t  t h e  STPUD p l a n t  and pumped over Luther  Pass 
f o r  d i sposa l  o u t s i d e  t h e  Tahoe Region. 



Tahoe Ci ty  Pub l i c  U t i l i t y  D i s t r i c t  (TCPUD). TCPUD, wi th  o f f i c e s  
i n  Tahoe Ci ty ,  C a l i f o r n i a ,  i s  responsib le  f o r  c o l l e c t i n g  sewage 
from i ts  s e r v i c e  a r e a  i n  P lace r  and E l  Dorado Counties,  f o r  
eros ion and runoff  c o n t r o l ,  SEZ r e s t o r a t i o n ,  e l imina t ion  o f  
s p i l l s ,  and reduc t ion  o f  sewer l i n e  e x f i l t r a t i o n  on p r o p e r t y  
owned o r  c o n t r o l l e d  by t h e  D i s t r i c t ,  and f o r  p rov i s ion  o f  v e s s e l  
waste pump-out f a c i l i t i e s ,  a s  appropr ia t e ,  wi th in  i t s  s e r v i c e  
a rea .  TCPUD a l s o  p rov ides  and opera tes  r e c r e a t i o n  f a c i l i t i e s .  

Sewage flows by p i p e l i n e  t o  t h e  Tahoe-Truckee S a n i t a t i o n  Agency 
near  Truckee, C a l i f o r n i a  f o r  t rea tment  and d i s p o s a l  o u t s i d e  t h e  
Tahoe Region. 

Tahoe Regional Planning Agency (TRPA) . TRPA, a b i - s t a t e  compact 
agency loca ted  a t  Zephyr Cove, Nevada, has an e x i s t i n g  s t a f f  of 
about 34 fu l l - t ime  employees and an annual budget of  approxi-  
mately $3,000,000. TRPA rece ives  revenues annual ly  from 
C a l i f o r n i a  and Nevada appropr ia t ions ,  f i l i n g  f e e s ,  l o c a l  govern- 
ment appropr ia t ions  pursuant  t o  t h e  Compact, s t a t e  g r a n t s  and 
subventions,  and o t h e r  sources.  

TRPA i s  respons ib le  f o r  admin i s t r a t ion  of BMP requirements,  the  
coverage m i t i g a t i o n  program, d ischarge  s t andards ,  l i m i t s  on new 
subd iv i s ions ,  land use planning and c o n t r o l ,  development 
p r i o r i t i e s ,  l i m i t s  on impervious coverage, t h e  water  q u a l i t y  
mi t iga t ion  program, t r a n s f e r  of  development r i g h t s ,  r e s t r i c t i o n s  
on SEZ encroachments and d i s tu rbance ,  SEZ se tbacks ,  p r o t e c t i o n  of 
n a t i v e  vege ta t ion ,  r evege ta t ion  requirements,  f e r t i l i z e r  r epor t -  
i n g  requirements,  combustion h e a t e r  and s t a t i o n a r y  source r u l e s ,  
road s a l t  and abras ive  r e p o r t i n g  requirements,  r e s t r i c t i o n s  on 
development and use  i n  t h e  shorezone, marina master  p l a n s ,  and 
r e s t r i c t i o n s  on f i l l i n g  and dredging. 

Most of t h e s e  func t ions  a r e  c a r r i e d  ou t  by t h e  P r o j e c t  Review and 
Compliance Div i s ions ,  which implement TRPA's r egu la to ry  programs. 
These a c t i v i t i e s  a r e  coordinated  wi th  t h e  a c t i v i t i e s  of t h e  Long 
Range Planning Divis ion ,  which p repares  environmental c o n t r o l  and 
land use p l a n s  and provides  b a s i c  d a t a  (e.g.,  l and  c a p a b i l i t y  
d a t a )  t o  suppor t  t h e  p r o j e c t  review and compliance programs. 

TRPA i s  s u b j e c t  t o  r e p o r t i n g  requirements s e t  f o r t h  i n  t h e  Code 
of  Ordinances r e l a t e d  t o  t h e  t r a c k i n g  of  informat ion  f o r  in-  
d i v i d u a l  p a r c e l s  i n  t h e  Region. Under Chapter 38 of t h e  Code, 
TRPA records  and t r a c k s  information f o r  each p a r c e l  on BMPs, 
coverage m i t i g a t i o n ,  IPES, impervious coverage, water q u a l i t y  
m i t i g a t i o n ,  and t r a n s f e r  o f  development r i g h t s .  Chapter 81  of  
t h e  Code r e q u i r e s  r e p o r t i n g  t o  TRPA by a f f e c t i n g  agencies using 
f e r t i l i z e r  and road s a l t  and abras ives .  

TRPA conducts monitoring programs and p repares  r e p o r t s  annually 
and more comprehensively a t  f ive-year  i n t e r v a l s .  



Tahoe Resource Conservation D i s t r i c t  (TRCD). The TRCD, loca ted  
on the  C a l i f o r n i a  s i d e  of the  Tahoe Region, provides  t e c h n i c a l  
a s s i s t ance  on resource conservation mat t e r s  t o  p u b l i c  agencies  
and p r i v a t e  ind iv idua l s .  The D i s t r i c t  works c l o s e l y  wi th  t h e  
S o i l  Conservation Service o f f i c e  i n  South Lake Tahoe. 

United S t a t e s  Environmental P ro tec t ion  Agency, Region I X  (EPA) . 
EPA Region I X ,  l oca ted  i n  San Francisco,  C a l i f o r n i a ,  is  t h e  l e a d  
f e d e r a l  water q u a l i t y  management agency f o r  t h e  s t a t e s  of 
Ca l i fo rn ia  and Nevada, a s  well  a s  Arizona and Hawaii. EPA 
adminis ters  a l l  a spec t s  of the  f e d e r a l  Clean Water A c t ,  a l though 
c e r t a i n  programs, such a s  NPDES permi t s ,  a r e  de legated  t o  t h e  
s t a t e s .  EPA reviews and approves water  q u a l i t y  management p l a n s ,  
oversees the  s e c t i o n  205(j) g r a n t  program, and implements many 
o the r  water  qua l i ty - re la t ed  programs. 

United S t a t e s  Fores t  Service ,  Lake Tahoe Basin Management Unit  
(LTBMU) . The LTBMU i s  located  i n  t h e  C i t y  o f  South Lake Tahoe . 
The LTBMU rece ives  revenues from annual f e d e r a l  appropr ia t ions  
and o t h e r  sources.  The Fores t  Service  i s  respons ib le  f o r  land 
and resource  planning on National  Fores t  Land, s u b j e c t  t o  app l i -  
cable  requirements of TRPA and s t a t e  requirements on a i r  and 
water q u a l i t y .  The LTBMU i s  guided by an In te r im Land Management 
Plan (LTBMU, 1981) and has prepared a new Land and Resource 
Management Plan (LRMP) scheduled f o r  adoption i n  t h e  summer of  
1988. The p lans  conta in  p o l i c i e s  and d i r e c t i o n  f o r  a c t i v i t i e s  on 
National  Fores t  Land. The LRMP con ta ins  i n v e n t o r i e s  and sets 
programs f o r  Fores t  Service a c t i v i t i e s .  

The LTBMU i s  respons ib le  f o r  c a p i t a l  improvements and r e s t o r a t i o n  
p r o j e c t s  on f o r e s t  lands. The LTBMU a l s o  i s s u e s  permi ts  which 
implement t h e  LTBMU's r e s p o n s i b i l i t i e s  i n  t h e  a r e a s  of  r e c r e a t i o n  
development and opera t ion ,  sewage t r ea tmen t  and d i s p o s a l ,  t imber 
ha rves t ,  and l i v e s t o c k  and graz ing.  

The LTBMU provides  g r a n t  funds f o r  water  q u a l i t y  improvements t o  
l o c a l  government pursuant  t o  t h e  Santini-Burton Act program. The 
LTBMU i s  represen ted  on t h e  Advisory Planning Commission (Com- 
p a c t ,  A r t i c l e  I I I ( h ) )  and i s s u e s  r e g u l a r  r e p o r t s  on accomplish- 
ments. 

Washoe County, Nevada. Washoe County, Nevada, inc ludes  t h e  
nor theas t  shore o f  Lake Tahoe. The county s e a t  i s  l o c a t e d  i n  
Reno, Nevada. The county i s  respons ib le  f o r  implementing t h e  
c a p i t a l  improvements program and SEZ r e s t o r a t i o n  program on 
s t r e e t s ,  roads,  rights-of-way, and o t h e r  p roper ty  owned o r  
c o n t r o l l e d  by t h e  County, and f o r  improved mass t r a n s i t ,  re- 
d i r e c t i o n  of  l and  use ,  and mandatory garbage pickup wi th in  t h e  
county. 



Since 1979, t h e  County has  expended o r  committed approximately 
$1.6 m i l l i o n  on e ros ion  and runoff  c o n t r o l  p r o j e c t s ,  i nc lud ing  
the  $600,000 Fairview-Incline e ros ion  c o n t r o l  p r o j e c t  and t h e  
$625,000 C r y s t a l  Bay-Incline p r o j e c t .  Revenues f o r  t h e s e  
improvements come from l o c a l  g e n e r a l  funds,  f e d e r a l  and s t a t e  
g r a n t s ,  water q u a l i t y  mi t iga t ion  funds,  and o t h e r  sources.  
According t o  Volume I V  o f  t h i s  p l a n ,  Washoe County has  remaining 
needs f o r  c a p i t a l  improvement p r o j e c t s  f o r  e ros ion  and runoff  
c o n t r o l  of $19.3 mi l l ion .  

There a r e  no formal r e p o r t i n g  mechanisms e s t a b l i s h e d  between t h e  
County and TRPA regarding p rogress  on programs f o r  which t h e  
County i s  responsib le .  However, t h e  County si ts  on t h e  TRPA 
Governing Board (Compact, A r t i c l e  I I I ( a ) )  and Advisory Planning 
Commission (Compact, A r t i c l e  I I I ( h ) ) ,  and coopera tes  wi th  TRPA on 
the  development, approval ,  and implementation of community p l a n s  
(Code, Chapters 14 and 1 5 ) .  The County a l s o  p a r t i c i p a t e s  i n  t h e  
Tahoe Basin Associat ion of  Governments, which adv i ses  TRPA on 
m a t t e r s  of mutual i n t e r e s t .  



B. IMPLEMENTATION SCHEDULES [See 40 CFR 130.6 (c)  (6)  1 

1. Regulatory Programs 

~ l l  of the  r egu la to ry  programs descr ibed i n  p a r t  V, above, a s  
being implemented by TRPA under t h e  a u t h o r i t y  of t h e  Code of 
Ordinances a r e  i n  p lace ,  except f o r  IPES, land coverage 
t r a n s f e r s ,  and rev i sed  c r i t e r i a  f o r  i d e n t i f i c a t i o n  of  SEZs which 
would be implemented upon c e r t i f i c a t i o n  and approval  of t h e s e  
amendments t o  the  208 plan.  Deta i led  subdivis ion  ordinances a r e  
being d r a f t e d ,  however, u n t i l  t h e i r  adoption,  TRPA i s  implement- 
ing  t h e  subdivis ion  p o l i c i e s  s e t  f o r t h  i n  t h e  Goals and P o l i c i e s  
(TRPA, 1986a) . 
Those agencies responsib le  f o r  t h e  i ssuance  of  discharge pe rmi t s ,  
t h e  Lahontan Board and NDEP, have t h e  a u t h o r i t y  i n  p lace  t o  i s s u e  
necessary permi ts  under s t a t e  and f e d e r a l  law, and have i s sued  
permi ts  t o  u n i t s  of  l o c a l  government, sewage c o l l e c t i o n  and 
t rea tment  e n t i t i e s ,  and p r i v a t e  i n d i v i d u a l s  a s  descr ibed i n  P a r t  
I V ,  Program Descript ions.  

2. Cap i t a l  Improvement Programs 

There a r e  two main c a p i t a l  improvement programs i n  t h e  208 p lan ,  
t h e  e ros ion  and runoff  c o n t r o l  CIP, and t h e  SEZ r e s t o r a t i o n  
program. These programs a r e  desc r ibed  i n  d e t a i l  i n  Volumes I11 
and I V  o f  t h i s  p lan .  In  genera l ,  bo th  programs a r e  scheduled t o  
be completed i n  approximately 20 years .  

The CIP i n  t h e  1981 208 plan  was scheduled t o  be completed wi th in  
20 years .  Since 1981, cons iderable  progress  has  been made, b u t  
a d d i t i o n a l  p r o j e c t s  and programs have been i d e n t i f i e d ,  inc lud ing  
SEZ r e s t o r a t i o n .  The r e s u l t  i s  t h a t  t h e  es t imated  c o s t  o f  water  
q u a l i t y  improvement programs has  grown t o  f a r  exceed t h e  e s t i -  
mated c o s t  of t h e  1981 program ad jus ted  t o  1988 d o l l a r s .  Thus, 
t h e  schedule f o r  completion of  t h e  CIP i s  20 yea r s  from 1988. 
This  schedule i s  c o n s i s t e n t  wi th  t h e  o t h e r  programs r e l a t e d  t o  
a t ta inment  and maintenance of  water  q u a l i t y  s tandards.  

The implementation schedule f o r  improvements t o  mass t r a n s i t  i s  
s e t  f o r t h  i n  TRPA's Regional Transpor ta t ion  Plan (TRPA, 1 9 8 8 ~ ) .  

The Lake Tahoe Basin Management Uni t ,  USFS, annual ly  implements 
p o r t i o n s  of i t s  watershed r e s t o r a t i o n  plan.  According t o  Volume 
I11 of  t h i s  p lan ,  SEZ Restora t ion  and Pro tec t ion  Program, t h e  
LTBMU may a t t a i n  t h e  SEZ r e s t o r a t i o n  threshold  f o r  SEZs on 
Nat ional  Fores t  lands  wi th in  two yea r s .  



3. Other Programs 

Redevelopment. Pursuant t o  C a l i f o r n i a  redevelopment law 
(Ca l i fo rn ia  Health and Safe ty  Code Sect ion  33000 e t  seq . )  t h e  -- 
South Tahoe Redevelopment Agency proposes t o  adopt and implement 
a redevelopment p lan  f o r  t h e  a r e a  wi th in  t h e  C i ty  o f  South Lake 
Tahoe t h a t  extends along U.S. 50 from Ski  Run Boulevard t o  t h e  
s t a t e l i n e .  The TRPA Plan Area Statements des ignate  t h i s  a r e a  a s  
s u i t a b l e  f o r  redevelopment, wi th  a " r e d i r e c t i o n  of  development" 
management theme. The t e n t a t i v e  implementation schedule c a l l s  
f o r  approval of a f i n a l  redevelopment p lan  i n  June, 1988; v o t e r  
approval  o f  a s a l e s  t a x  inc rease  i n  June, 1988; v o t e r  approval  o f  
a Trans ien t  Occupancy Tax (TOT) inc rease  i n  September, 1988; and 
implementation of t h e  f i r s t  t h r e e  phases of  t h e  redevelopment 
p lan  by 1992 (Brady and Associa tes ,  1988, p. 63) .  ( A s  of t h e  
da te  of  t h i s  p lan ,  November 1988, t h e  redevelopment p l a n  had been 
approved by t h e  South Tahoe Redevelopment Agency and t h e  v o t e r s  
had approved t h e  TOT. ) 

Community Planning. A p a r t n e r s h i p  of  l o c a l  bus iness  i n t e r e s t s ,  
l o c a l  government, TRPA, and t h e  genera l  p u b l i c  w i l l  develop - 
community p lans  f o r  des ignated  commercial a r e a s  i n  t h e  Tahoe 
Region. Community p lanning i s  underway i n  Tahoe C i t y  and Douglas 
County. S t a r t i n g  i n  J u l y ,  1988, a d d i t i o n a l  community p lanning 
e f f o r t s  w i l l  begin i n  Washoe County, E l  Dorado County, and t h e  
C i t y  o f  South Lake Tahoe. TRPA's g o a l  i s  t o  have a l l  community 
p l a n s  completed by December 1, 1989. However, c u r r e n t  projec-  
t i o n s  of  a c t i v i t y  i n  t h e  program extend u n t i l  June, 1991. Each 
adopted c o w u n i t y  p lan  w i l l  guide development i n  t h e  a p p l i c a b l e  
a r e a  f o r  a t  l e a s t  t e n  yea r s ,  and w i l l  be kept  c u r r e n t  by p e r i o d i c  
review (Goals and P o l i c i e s ,  p. 11-61 . 
Other. The Program Desc r ip t ions ,  above, inc lude  s e v e r a l  o t h e r  
implementation schedules,  inc lud ing  schedules f o r  p r e p a r a t i o n  of  
marina master p lan  g u i d e l i n e s ,  p repara t ion  of a r e p o r t  on t h e  
e f f e c t i v e n e s s  o f  dredging pe rmi t s ,  implementation o f  a compliance 
program t o  e s t a b l i s h  sewage pump-out f a c i l i t i e s  a t  a l l  commercial 
marinas,  and implementation o f  a monitoring program t o  s tudy  
t r a n s p o r t  of  a i rborne  n u t r i e n t s  i n t o  t h e  Tahoe Region. 



C. TRPA COMPLIANCE PROGRAM 

TRPA's program for enforcement of project approvals, including 
conditions of approval, and the provisions of the Compact, the 
Goals and Policies, and the Code, is described in Chapter 8 of 
the TRPA Code of Ordinances. 

Projects approved by TRPA are subject to inspections by TRPA at 
any reasonable time. The permittee is responsible for making the 
project area accessible for inspections. The following inspec- 
tions are required by the Code: 

- - for projects which require grading, a pregrading 
inspection to determine if the permittee has satisfied 
pregrading conditions of approval, including instal- 
lation of temporary BMPs, 

-- for all projects, inspections as necessary to assure 
the permittee nas corr~pLied with the project approval 
anu provisions of the law, and 

- - prior to issuance of a local certiticate of occupancy, 
the scheduled date of project completion, or project 
completion, whichever is earliest, a final project 
inspection to ensure that all conditions of project 
approval shall be satisfied. 

TRPA shall maintain a record of all inspections made. In the 
event that a person fails to comply with provisions of the law or 
of project approval, TRPA may take one or both of the following 
actions: (1) issue a correction notice describing the action 
needed to comply, or (2) issue a cease and desist order describ- 
ing the actions which shall be taken before the cease and desist 
order will be withdrawn. 

If a person fails to comply with the terms of a correction notice 
or cease and desist order, TRPA may suspend or revoke the permit. 
TRPA may adopt monetary penalties for the resolution of compli- 
ance matters. As a condition of project approval, permittees may 
be required to post a security with TRPA to ensure compliance. 
The approval identifies the conditions which are subject to the 
security. 

TRPA shall monitor compliance with secured conditions of 
approval. A security shall be forfeited if TRPA finds that a 
secured condition has not been complied with on time and that the 
security, or a portion thereof, is necessary to achieve compli- 
ance. After giving notice and an opportunity for a hearing, TRPA 
may use the security to accomplish the condition of approval 
which was not complied with. 

TRPA maintains a full-time compliance staff, and adds seasonal 
compliance personnel during the summer building seasons. 



V I .  COORDINATION 

The Code of  Federa l  Regulat ions r equ i res  water q u a l i t y  management 
planning a c t i v i t i e s  t o  be coordinated wi th  r e l a t e d  programs (See 
40 CFR 1 3 0 . 6 ( f ) ,  130.12, and p a r t  35.) Planning a c t i v i t i e s  
involve p o t e n t i a l l y  a f f e c t e d  agencies inc luding u n i t s  of  l o c a l  
government, designated management agencies,  and s t a t e  and f e d e r a l  
agencies involved i n  r e c r e a t i o n ,  a i r  q u a l i t y ,  s o l i d  waste 
management, dr inking water ,  and f i s h  and game programs. 

A l l  u n i t s  of l o c a l  government a r e  represented  on TRPA's Advisory 
Planning Commission and Governing Board. Both t h e  APC and Board 
meet on a monthly b a s i s ,  and w i l l  review and a c t  on t h e s e  pro- 
posed amendments t o  t h e  208 plan .  The Lahontan Board, C a l i f o r n i a  
A i r  Resources Board, NDEP, the  LTBMU (USE'S), t h e  S o i l  Conserva- 
t i o n  Serv ice ,  and t h e  Resource Conservation D i s t r i c t s  a r e  a l s o  
represented  on the  APC, and serve  on t h e  APC's n a t u r a l  r e sources  
committee. 

Coordination wi th  t h e  u t i l i t y  d i s t r i c t s  and water  s u p p l i e r s  i s  
more informal.  TRPA s t a f f  meets r e g u l a r l y  wi th  t h e  u t i l i t y  
d i s t r i c t s  and water  purveyors t o  exchange information and d i s c u s s  
i s s u e s ,  and t h e  u t i l i t y  d i s t r i c t s  named a r e p r e s e n t a t i v e  t o  se rve  
on t h e  Consensus Bui ld ing Workshop from 1985 t o  1987. Coordina- 
t i o n  wi th  s t a t e  pa rks  departments,  t h e  C a l i f o r n i a  Tahoe 
Conservancy, t h e  Tahoe Basin A c t  Land Acquis i t ion  Program 
(Nevada), and s t a t e  and f e d e r a l  f i s h  and game departments i s  a l s o  
informal ,  b u t  TRPA s t a f f  meet with r e p r e s e n t a t i v e s  of t h e s e  
agencies  r e g u l a r l y  t o  d i s c u s s  i s s u e s  of mutual i n t e r e s t .  A 
Memorandum of Understanding between TRPA and t h e  C a l i f o r n i a  Tahoe 
Conservancy e s t a b l i s h i n g  t h e  Conservancy a s  t h e  Ca l i fo rn ia - s ide  
land bank was s igned i n  January,  1988. 

The f e d e r a l  r e g u l a t i o n s  a l s o  r e q u i r e  f e d e r a l  p r o p e r t i e s ,  f a c i l i -  
t i e s ,  and a c t i v i t i e s  t o  comply wi th  s t a t e ,  i n t e r s t a t e ,  and l o c a l  
programs t o  c o n t r o l  and a b a t e  water p o l l u t i o n  (40 CFR 1 3 0 . 1 2 ( c ) ) .  
The LTBMU, which manages over  th ree -quar te r s  of t h e  l and  a r e a  i n  
the  Tahoe Region, i s  t h e  primary f e d e r a l  agency a f f e c t e d  by t h i s  
r egu la t ion .  TRPA and t h e  LTBMU implement t h e  208 p lan  on 
Nat ional  Fores t  l ands  under t h e  TRPA Code o f  Ordinances and a 
d e t a i l e d  Memorandum o f  Understanding. The F o r e s t  Se rv ice  a l s o  
has i t s  own 208 p l a n  f o r  water  q u a l i t y  management on Na t iona l  
F o r e s t  lands  i n  C a l i f o r n i a ,  p o r t i o n s  of which a r e  incorpora ted  i n  
TRPA's 208 plan .  



V I I .  PLAN EVALUATION AND REVISION [40 CFR 130.6(e) I 

A. WATER QUALITY MONITORING PROGRAM 

The TRPA Goals and P o l i c i e s  inc lude  a goal  t o  implement a  
monitoring program t o  evaluate  t h e  environmental th resho lds ,  t h e  
e f fec t iveness  of t h e  Regional Plan,  and t h e  implementing 
ordinances and programs. TRPA s h a l l  maintain an o p e r a t i o n a l  
monitoring program, cons i s t ing  o f  planning and admin i s t r a t ion ,  
da ta  c o l l e c t i o n ,  d a t a  s torage  and r e t r i e v a l ,  and d a t a  a n a l y s i s ,  
and use t h e  products  of  the  program t o  i d e n t i f y  problems and 
evaluate  progress  under the  Regional Plan (Goals and P o l i c i e s ,  
p. VII-25) . 
The monitoring program s h a l l  inc lude  continuous s c i e n t i f i c  
monitoring o f  environmental cond i t ions  r e l a t e d  t o  t h e  th resho lds  
f o r  p e l a g i c  Lake Tahoe, l i t t o r a l  Lake Tahoe, t r i b u t a r y  streams,  
surface  runof f ,  groundwater, land coverage, and SEZs (Goals and 
P o l i c i e s ,  p. VII-25). S p e c i f i c a l l y  r e l a t e d  t o  IPES, TRPA w i l l  
monitor r e p r e s e n t a t i v e  t r i b u t a r i e s  t o  provide  a b a s i s  f o r  eval-  
ua t ing  t h e  r e l a t i v e  h e a l t h  of  watersheds where development is  
contemplated. This  monitoring program s h a l l  be i n  p l a c e  i n  a  
l o c a l  j u r i s d i c t i o n ,  and s h a l l  e s t a b l i s h  b a s e l i n e  water  q u a l i t y  
condi t ions ,  before  t h e  numerical l e v e l  de f in ing  t h e  t o p  rank of  
p a r c e l s  f o r  the  j u r i s d i c t i o n  i s  lowered (Goals and P o l i c i e s ,  
p. VII-25) . 
TRPA w i l l  a l s o  e s t a b l i s h  a sc ience  advisory  panel  t o  review t h e  
t echn ica l  assumptions, techniques,  and procedures a s s o c i a t e d  wi th  
monitoring and a n a l y s i s  e f f o r t s  (Goals and P o l i c i e s ,  p .  VII-26). 

The Lake Tahoe Interagency Monitoring Program (LTIMP) was es tab-  
l i s h e d  i n  1980 t o  acquire  and disseminate t h e  water q u a l i t y  
information f o r  Lake Tahoe necessary  t o  suppor t  r e g u l a t o r y ,  
management, and p lanning a c t i v i t i e s  i n  t h e  Region. The main 
p a r t i c i p a n t s  i n  t h e  LTIMP have been t h e  C a l i f o r n i a  S t a t e  Water 
Resources Control  Board (SWRCB), C a l i f o r n i a  Department o f  Water 
Resources (DWR), United S t a t e s  Geological  Survey (USGS) , t h e  
Univers i ty  o f  California-Davis (uCD),  t h e  Lake Tahoe Basin 
Management Unit (USFS), t h e  Lahontan Board, and TRPA. 

Unt i l  FY 87-88, funding f o r  t h e  b a s i c  LTIMP program was provided 
p r imar i ly  by t h e  USGS and t h e  SWRCB. UCD conducted c e r t a i n  work 
elements, inc lud ing  a l l  in-Lake monitoring,  under c o n t r a c t  t o  t h e  
USGS. UCD and USGS conduct most o f  t h e  f i e l d  work, d a t a  computa- 
t i o n ,  and compilation. UCD conducts most of  t h e  l abora to ry  



work and produces t h e  annual r e p o r t s .  S t a r t i n g  i n  F Y  87-88, TRPA 
was a l s o  a b l e  t o  match USGS funding,  and expand t h e  t r i b u t a r y  
monitoring network. 

I n  1985, a s  an outgrowth of t h e  Consensus Building Workshop, TRPA 
convened a monitoring committee and began holding r e g u l a r  meet- 
ings.  The purpose o f  t h e  committee i s  t o  involve  a l l  e n t i t i e s  
who conduct environmental monitoring i n  t h e  Tahoe Region 
( inc luding a i r  q u a l i t y ,  no i se ,  and biology i n  a d d i t i o n  t o  water  
q u a l i t y )  i n  t h e  overs igh t  of TRPA's annual  monitoring work 
program, which i s  a requirement o f  t h e  1987 Regional Plan amend- 
ments. The membership of  TRPA's monitoring committee inc ludes  
a l l  t h e  LTIMP agencies .  

For F Y  88-89, TRPA has  obta ined a d d i t i o n a l  monitoring funds from 
C a l i f o r n i a  and Nevada which, combined w i t h  f e d e r a l  matching funds, 
w i l l  add over $400,000 t o  t h e  water q u a l i t y  monitoring and 
resea rch  program. 

For more d e t a i l s  on t h e  water  q u a l i t y  monitoring program, s e e  t h e  
monitoring work program i n  t h e  Technical  Appendix. 

B. RESEARCH NEEDS 

The S e t t i n g  (Volume I, Sect ion  I, Chapter II) and t h e  Response t o  
Comments (Volume V I )  have i d e n t i f i e d  a number of  r e s e a r c h  needs 
f o r  water  q u a l i t y  management i n  t h e  Tahoe Region. I n  genera l ,  
r e sea rch  i s  needed i n t o  t h e  d e t a i l s  of  Lake Tahoe's n u t r i e n t  
budget,  t h e  n u t r i e n t  i n p u t s  and ou tpu t s  o f  t h e  watershed and t h e  
a i r shed ,  and t h e  e f f e c t i v e n e s s  o f  B e s t  Management P r a c t i c e s  and 
o t h e r  c o n t r o l  measures. S p e c i f i c a l l y ,  r e s e a r c h  needs have been 
i d e n t i f i e d  i n  t h e  fo l lowing a reas :  (1) development o f  a  d a t a  base 
on t h e  t rea tment  o f  runoff  i n  n a t u r a l  and a r t i f i c i a l  wetlands and 
SEZS, ( 2 )  t h e  q u a n t i t y  and q u a l i t y  of urban runoff  and t h e  
c o n t r i b u t i o n s  of urban runoff  t o  Lake Tahoe's  n u t r i e n t  budget,  
( 3 )  e f f e c t i v e n e s s  o f  e ros ion  and runoff  c o n t r o l  p r o j e c t s ,  (4)  
t r a n s p o r t  of  a i rborne  n u t r i e n t s ,  p a r t i c u l a r l y  n i t rogen ,  from 
upwind a r e a s  i n t o  t h e  Tahoe Region, (5) e f f e c t s  of  f e r t i l i z e r  use  
on water  q u a l i t y  and e f f e c t i v e n e s s  of f e r t i l i z e r  management 
programs, and (6) e f f e c t i v e n e s s  of  s t ream environment zone 
r e s t o r a t i o n  p r o j e c t s  and techniques.  

The Tahoe Research Group i s  c u r r e n t l y  r e sea rch ing  t h e  n u t r i e n t  
budget o f  Lake Tahoe, p a r t i c u l a r l y  n u t r i e n t  cyc l ing  and sedimen- 
t a t i o n ,  wi th  a s s i s t a n c e  from TRPA. 



C. EVALUATION INTERVALS AND TARGETS 

A t  l e a s t  every  f i v e  years ,  TRPA s h a l l  eva lua te  t h e  r e s u l t s  of  i t s  
monitoring programs. The f i r s t  comprehensive f ive-year  review 
s h a l l  be conducted by September 30, 1991. 

A s p e c i a l  component of  t h e  monitoring program s h a l l  be  designed 
t o  evaluate  t h e  success of IPES a t  t h e  end of  f i v e  y e a r s ,  and 
w i l l  be t h e  b a s i s  f o r  extending,  modifying, o r  d i scon t inu ing  
IPES. Monitoring s h a l l  cover both s c i e n t i f i c  information (e.g., 
t r i b u t a r y  stream water q u a l i t y )  and n o n s c i e n t i f i c  i tems (e.g.,  
r a t e  of i n s t a l l a t i o n  of  remedial e ros ion c o n t r o l  p r o j e c t s ,  e x t e n t  
of r e t r o f i t t i n g  e x i s t i n g  development with BMPs) (Goals and 
P o l i c i e s ,  p. VII-26). 

TRPA w i l l  p u b l i s h  annual o r  semi-annual r e p o r t s  on t h e  
implementation of  t h e  monitoring program covering p rogress  on 
threshold  a t ta inment  and maintenance, r e sea rch ,  and o v e r a l l  
monitoring r e s u l t s  (Goals and P o l i c i e s ,  p. VII-26). 

Both the  s c i e n t i f i c  d a t a  and the  n o n s c i e n t i f i c  information 
gathered through t h e  monitoring program s h a l l  have predetermined 
benchmarks t o  measure a g a i n s t  t o  eva lua te  t h e  e f f e c t i v e n e s s  and 
adequacy of  c o n t r o l  measures and t h e  success o f  t h e  Regional 
Plan. These benchmarks s h a l l  be e s t a b l i s h e d  based on recommen- 
dat ions  from the  TRPA's monitoring committee (Goals and P o l i c i e s ,  
p.  VII-26) . 
Detai led procedures f o r  e s t a b l i s h i n g  these  benchmarks and evalu- 
a t i n g  the  e f f e c t i v e n e s s  and adequacy of c o n t r o l  measures a r e  set 
f o r t h  i n  Chapter 32 of t h e  TRPA Code of Ordinances. Chapter 32 
r equ i res  TRPA t o  i d e n t i f y  i n t e r i m  t a r g e t s  f o r  each t h r e s h o l d  and 
app l i cab le  s t a t e  s tandard  n o t  i n  a t ta inment .  It a l s o  r e q u i r e s  
TRPA t o  i d e n t i f y ,  f o r  each water  q u a l i t y  c o n t r o l  measure, t h e  
s i z e  and r a t e  of  i t s  c o n t r i b u t i o n  t o  a t ta inment  o f  t h e  th resho ld  
o r  s tandard ,  and t o  ensure t h a t  t h e  c o n t r o l  measures are adequate 
t o  a t t a i n  and maintain t h e  th resho lds  and s tandards .  

P a r a l l e l  t o  i t s  adoption of  t h i s  208 p l a n ,  TRPA s h a l l  adopt  
m a t e r i a l s  prepared pursuant  t o  Chapter 32 covering t h e  a r e a s  of  
water q u a l i t y ,  s o i l  conservat ion ,  and a i r  q u a l i t y .  For each of  
the  th resho lds  and app l i cab le  s t a t e  and f e d e r a l  s t andards  covered 
by the  Chapter 32 documents, TRPA s h a l l  s e t  i n t e r i m  performance 
t a r g e t s  f o r  t h e  year  1991. Wherever p o s s i b l e ,  t h e s e  t a r g e t s  
s h a l l  be numerical t a r g e t s ,  b u t  i n  some i n s t a n c e s ,  n a r r a t i v e  
t a r g e t s  a r e  requi red .  



The fol lowing in te r im t a r g e t s  from t h e  m a t e r i a l s  prepared  
pursuant  t o  Chapter 32 a r e  a l s o  made a p a r t  o f  t h i s  208 plan:  

1. Category: water  q u a l i t y  
Parameter: t u r b i d i t y ,  shal low wate r s  of  Lake Tahoe 
Standard: (TRPA) Decrease sediment load a s  r equ i red  t o  
a t t a i n  t u r b i d i t y  va lues  no t  t o  exceed 3 J T U  i n  l i t t o r a l  
Lake Tahoe. In a d d i t i o n ,  t u r b i d i t y  s h a l l  n o t  exceed 1 
JTU i n  shallow waters  o f  Lake Tahoe n o t  d i r e c t l y  
inf luenced by stream discharges .  
Ind ica to r :  Turb id i ty  o f f shore  a t  t h e  25-meter depth  
contour a t  t h e  fol lowing l o c a t i o n s  i n  l i t t o r a l  Lake 
Tahoe (JTU) : (1) mouth of  Upper Truckee River and Trout 
Creek, (2) E l  Dorado Beach, (3) mouth o f  Edgewood 
Creek, (4 )  Nevada Beach, (5) mouth of  I n c l i n e  Creek, 
(6) Burnt Cedar Beach, (6)  mouth o f  Ward Creek, (8)  
Tahoe S t a t e  Recreat ion a rea .  
In ter im Target:  Due t o  t h e  l a c k  o f  r e c e n t  monitoring 
d a t a  on l i t t o r a l  zone t u r b i d i t y ,  no numerical t a r g e t  i s  
set. By J u l y  1989, TRPA s h a l l  e s t a b l i s h  c r i t e r i a  f o r  
measuring and eva lua t ing  t u r b i d i t y  of  t h e  l i t t o r a l  zone 
of Lake Tahoe. By September 1991, TRPA s h a l l  determine 
t h e  s t a t u s  of  t h i s  i n d i c a t o r  wi th  r e s p e c t  t o  a t t a i n i n g  
and maintaining t h e  TRPA th resho ld ,  based on h i s t o r i c a l  
d a t a  and d a t a  ga thered  from 1988 through 1991, and 
s h a l l  i d e n t i f y  compliance measures necessary  and 
s u f f i c i e n t  t o  a t t a i n  and mainta in  t h e  threshold .  

2. Cqtegory: water  q u a l i t y  
Parameter: win te r  c l a r i t y ,  p e l a g i c  Lake Tahoe 
Standard: (TRPA) average Secchi  depth,  December-March, 
s h a l l  no t  be  l e s s  than 3 3 . 4  meters.  ( C a l i f o r n i a )  
Secchi d i s k  t ransparency s h a l l  n o t  be decreased below 
l e v e l s  recorded i n  1967-71 based on a comparison of  
seasonal  and annual mean values .  
Ind ica to r :  Secchi  depth ,  annual  average,  TRG index 
s t a t i o n  (meters)  . 
In te r im Target  (1991): Not l e s s  than 21.9 meters .  

3. Category: water  q u a l i t y  
Parameter: phytoplankton primary p r o d u c t i v i t y  (PPR) , 
p e l a g i c  Lake Tahoe. 
S t a n d y d :  (TRPA) Annual mean PPR s h a l l  n o t  exceed 52 
gmC/m /yr .  (Ca l i fo rn ia )  Algal  p r o d u c t i v i t y  s h a l l  not  
be inc reased  beyond Levels recorded i n  1967-71, based 
on a s t a t i s t i c a l  comparison o f  seasona l  and annual  mean 
values .  
Indicazor :  PPR, annual average ,  TRG index s t a t i o n  
(gmC/m / y e a r ) .  2 
In ter im Target  (1991): Not g r e a t e r  than 133 gmC/m /yr .  



4. Category: water quality 
Parameter: tributary water quality 
Standard: (California and Nevada) See Volume I, 
Attachment 2. (TRPA) Attain a 90th percentile value 
for suspended sediment of 60 mg/l. 
Indicator: Annual average concentrations of appropriate 
constituents in any tributary stream for which states 
have established standards (mg/l). 90th percentile 
suspended sediment concentrations for any tributary 
stream (mg/l). 
Interim Targets (1991): Due to the lack of recent monitoring 
data on the following constituents, no numerical target 
is set: California total nitrogen standards, California 
total iron standards, and TRPA suspended sediment 
threshold. By September 1991, TRPA shall determine the 
status with respect to attaining and maintaining these 
standards on streams covered by TRPA's monitoring 
program; establish interim targets as appropriate for 
nitrogen, phosphorus, and suspended sediments for those 
streams; and identify compliance measures necessary and 
sufficient to attain and maintain the standards on 
those streams. For the California total phosphorus 
standard: General Creek: not greater than 17 mg/l; 
Trout Creek: not greater than 42 mg/l; Upper Truckee 
River: not greater than 33 mg/l; Ward Creek: not 
greater than 24 mg/l. Pending confirmation by 
monitoring data, Nevada tributaries in the monitoring 
program meet Nevada standards. 

5. Category: water quality 
Parameter: runoff water quality--discharges to surface 
waters 
Standards: Total nitrogen as N: 0.5 mg/l 

Total phosphate as P: 0.1 mg/l 
Total iron as Fe: 0.5 mg/l 
Turbidity: 20 JTU 
Suspended sediment: 250 mg/L 
Grease and oil: 2.0 mg/l 

Indicator: Concentration of applicable constituent in 
samples of surface runoff (localized surface flow from 
rainfall and snowmelt draining small sub-watersheds) at 
point of discharge to surface waters (mg/l or STU). 
Also, as related factors, progress on implementation of 
the capital improvements program for erosion and runoff 
control (p. 183) and implementation of BMPs (p. 184). 
Interim Targets (1991): Given the large number of 
points of discharge of runoff waters to the surface 
waters of the Region, it is not practical at this time 
to set numerical performance targets. By September 
1991, TRPA shall map the significant points of 
discharge of surface runoff to the surface waters of 
the Tahoe Region, shall evaluate the status of 
compliance with the above standards for a 



representative sample of the points of discharge, and 
shall establish interim targets and identify compliance 
measures necessary and sufficient to attain and 
maintain the threshold. 

6. Category: water quality 
Parameter: runoff water quality--discharges to 
groundwater 
Standards: Total nitrogen as N: 5 mg/l 

Total phosphate as P: 1 mg/l 
Total iron: 4 mg/l 
Turbidity: 200 JTU 
Grease/oil: 40 mg/l 

Indicator: Concentration of applicable constituent in 
samples of surface runoff at points of discharge to 
groundwater (mg/l or JTU), Also, as related factors, 
progress on implementation of the capital improvements 
program for erosion and runoff control (p. 183) and 
implementation of BMPs (p. 184). 
Interim Targets (1991) : Given the large number of 
points of discharge of runoff waters to the ground- 
waters of the Region, it is not practical at this time 
to set numerical performance targets. By September 
1991, TRPA shall map the significant points of 
discharge of surface runoff to the groundwaters of the 
Tahoe Region, shall evaluate the status of compliance 
with the above standards for a representative sample of 
the points of discharge, and shall establish interim 
targets and identify compliance measures necessary and 
sufficient to attain and maintain the threshold. 

7. Category: water quality 
Parameter: other lakes 
Standards: See Volume I, Attachment 2. 
Indicator: Annual average or 90th percentile 
concentrations of applicable constituents, as 
appropriate, from samples of other lakes in the Tahoe 
Region, particularly Cascade Lake, Upper and Lower Echo 
Lakes, Marlette Lake, and Fallen Leaf Lake. Also, as 
related factors, progress on implementation of the 
capital improvements program for erosion and runoff 
control (p. 183) and implementation of BMPs (p. 184) . 
Interim Target (1991) : Due to the lack of recent 
monitoring data on other lakes, no numerical targets 
are set. By September 1991, TRPA shall determine the 
status of this indicator with respect to attaining and 
maintaining the state standards, particularly for the 
lakes mentioned, shall identify compliance measures 
necessary and sufficient to attain and maintain the 
standards, and shall establish interim tarqets and - 
identify compliance measures necessary and sufficient 
to attain and maintain the threshold. 



8. Category: s o i l  conservat ion  
Parameter: na tura l ly- funct ioning SEZ 
Standard: (TRPA) Preserve natura l ly- funct ioning SEZs i n  
t h e i r  n a t u r a l  condi t ion;  r e s t o r e  a l l  d i s tu rbed  SEZ 
lands  i n  undeveloped, unsubdivided lands;  r e s t o r e  25 
pe rcen t  of SEZ lands  i d e n t i f i e d  a s  d i s tu rbed ,  
developed, o r  subdivided,  t o  ob ta in  a 5 pe rcen t  
inc rease  i n  t h e  a r e a  o f  na tura l ly- funct ioning SEZ 
lands.  
Indica tor :  Area of  na tura l ly- funct ioning SEZs ( a c r e s ) .  
In ter im Target  (1991): Increase  a r e a  of  
na tura l ly- funct ioning SEZ from approximately 12,100 
a c r e s  t o  approximately 12,500 a c r e s ,  an inc rease  o f  400 
ac res .  

9. Category: a i r  q u a l i t y  
Parameter: v e h i c l e  m i l e s  t r a v e l l e d  (VMT) 
Standard: (TRPA) Reduce VMT 10 percent  from 1981 value,  
est imated a t  1.70 m i l l i o n ,  peak summer day. 
Ind ica to r :  VMT c a l c u l a t e d  by TRPA f o r  peak summer day 
using Quick Response System (QRS) t r a n s p o r t a t i o n  model 
o r  equivalent  model. 
In ter im Target  (1991): Not g r e a t e r  than 1.625 mi l l ion .  

10. Category: a i r  q u a l i t y  
Parameter: atmospheric n u t r i e n t  loading 
Standard: (TRPA) Reduction i n  d i r e c t  D I N  load  on Lake 
Tahoe from atmospheric sources by approximately 20 
percent  o f  t h e  1973-1981 annual average. 
Ind ica to r :  Annual average concentra t ion  o f  p a r t i c u l a t e  
NO a t  t h e  La e Tahoe Boulevard a i r  q u a l i t y  monitoring 

3 t f  
s t a t i o n  (ug/m 1 .  

3 
In te r im Target  (1991): Not g r e a t e r  than 1.27 ug/m . 

I n  add i t ion  t o  t h e  i n d i c a t o r s  and t a r g e t s  adopted pursuant  t o  
Chapter 32 of the  TRPA Code of  Ordinances, TRPA a l s o  adop t s  t h e  
fol lowing i n d i c a t o r s  and performance t a r g e t s  t o  a s s i s t  w i t h  the  
eva lua t ion  of  performance i n  t h e  a r e a s  of implementation o f  t h e  
C a p i t a l  Improvement Program f o r  Erosion and Runoff Contro l  and 
implementation of  Best  Management P rac t i ces :  

1. Category: water  q u a l i t y  
Parameter: implementation of  C a p i t a l  Improvement 
Program f o r  Erosion and Runoff Contro l  
Ind ica to r s :  For each l o c a l  u n i t  o f  government, 
Ca l t r ans ,  and NDOT: (1) t o t a l  expendi tures  on CIP 
p r o j e c t s ,  n o t  inc lud ing  opera t ions  and maintenance, (2) 
miles of  road shoulder  t r e a t e d  wi th  e ros ion  and runoff 
c o n t r o l  p r a c t i c e s ,  (3)  a r e a  of p u b l i c  right-of-way 
t r e a t e d  wi th  e ros ion  and runoff c o n t r o l  p r a c t i c e s  
( a c r e s ) .  



Targets  (20-years):  Pursuant  t o  Volume I V  of  t h i s  plan:  
C i ty  o f  South Lake Tahoe: $58.9 m i l l i o n  
E l  Dorado County: $49.8 m i l l i o n  
Placer  County: $78.0 m i l l i o n  
Washoe County: $19.3 mi l l ion  
Douglas County: $14.6 mi l l ion  
Cal t rans :  $18.4 m i l l i o n  
NDOT: $25.2 m i l l i o n  
USFS/LTBMU: $25.3 m i l l i o n  

In te r im Targets  (1991): Pursuant t o  Volume I V  of t h i s  
p l a n ,  by December 30, 1991: 

Ci ty  of  South Lake Tahoe: $10.0 m i l l i o n  
E l  Dorado County: $7.8 mi l l ion  
P lace r  County: $7.6 mi l l ion  
Washoe County: $3.9 m i l l i o n  
Douglas County: $2.9 mi l l ion  
Ca l t r ans :  $3.7 m i l l i o n  
NDOT: $5.0 m i l l i o n  
USFS/LTBMU: $5.1 m i l l i o n  

In  a d d i t i o n ,  TRPA w i l l  s e t  performance t a r g e t s  f o r  
i n d i c a t o r s  ( 2 )  and ( 3 1 ,  above, by January 1, 1991. 

2. Category: water  q u a l i t y  
Parameter: implementation of  Best  Management P r a c t i c e s  
I n d i c a t o r s :  Based on a  s t r a t i f i e d  random survey of  
r e s i d e n t i a l ,  commercial, pub l i c  s e r v i c e ,  and r e c r e a t i o n  
p r o p e r t i e s ,  percentage  o f  p r o p e r t i e s  with: (1) BMPs i n  
p l a c e  i n  accordance wi th  the  Handbook o f  B e s t  
Management P r a c t i c e s  and (2) r evege ta t ion  o f  a r e a s  
d i s tu rbed  (e.g. ,  denuded o r  compacted wi thout  
s t r u c t u r e s )  a s  o f  J u l y  1, 1989. 
Targe t s  (20-years):  For i n d i c a t o r  ( I ) ,  100 p e r c e n t  of 
p r o p e r t i e s  i n  t h e  survey; f o r  i n d i c a t o r  ( 2 ) ,  80 pe rcen t  
of  p r o p e r t i e s  i n  t h e  survey. 
In te r im Targe t s  (1991) : For i n d i c a t o r  (1) , 1 5  pe rcen t  
of p r o p e r t i e s  i n  t h e  survey; f o r  i n d i c a t o r  (2)  12 
pe rcen t  of  p r o p e r t i e s  i n  t h e  survey. 

A s  r epor ted  i n  volume I V  o f  t h i s  p lan ,  65 e ros ion  and runoff  
c o n t r o l  p r o j e c t s  have been completed i n  t h e  Tahoe Region, wi th  
funding from a  v a r i e t y  o f  f e d e r a l ,  s t a t e ,  and l o c a l  sources :  
f e d e r a l  Clean Lakes Grants ,  f e d e r a l  f o r e s t  highways funds,  
e ros ion  c o n t r o l  g r a n t s  under t h e  Burton-Santini program 
adminis tered  by t h e  LTBMU (USFS), C a l i f o r n i a  s t a t e  a s s i s t a n c e  
g r a n t s  adminis tered  by t h e  Lahontan Board, s i te  improvement and 
land a c q u i s i t i o n  g r a n t s  from t h e  C a l i f o r n i a  Tahoe Conservancy, 
s t a t e  t r a n s p o r t a t i o n  improvement funds, l o c a l  g e n e r a l  funds,  
b e n e f i t  assessment d i s t r i c t s ,  and CTRPA and TRPA m i t i g a t i o n  
funds. Except f o r  C a l i f o r n i a  s t a t e  a s s i s t a n c e  g r a n t s  (which have 
been e n t i r e l y  committed) and CTRPA mi t iga t ion  funds (which no 
longer a r e  c o l l e c t e d ) ,  TRPA expec t s  these  funding sources  t o  
cont inue  t o  suppor t  e r o s i o n  and runoff  c o n t r o l  p r o j e c t s  i n  t h e  
f u t u r e ,  wi th  t h e  a d d i t i o n  o f  Nevada Bond A c t  g r a n t s  f o r  eros ion 
and runoff  c o n t r o l  s t a r t i n g  i n  1989. 



TRPA will work the all the other entities involved in 
implementing the capital improvements program to develop 
dedicated long-term funding sources which will allow the 
responsible agencies to meet their 20-year CIP targets. The 
assurance of long-term funding is necessary to allow units of 
local government and other implementing agencies to increase 
their annual outlays on erosion and runoff control projects to a 
level commensurate with the 20-year targets. For more discussion 
of long-term funding strategies, see Volume VI (p. 42) of this 
plan, Responsiveness Summary and Response to Comments. 

No less often than once a year, TRPA will also meet with 
representatives of local public works departments, local elected 
officials, Caltrans, NDOT, the LTBMU, and other affected entities 
to review progress on the CIP; problems encountered within the 
past year; new information on project design and construction 
techniques; possible cost-reduction methodologies; project 
expenditures and cost estimates; additional sources of funding; 
and related topics, Subsequent to these meetings, TRPA shall 
prepare annual status reports on the progress of the capital 
improvements program. 

D. ASSESSMENT OF EFFECTIVENESS AND ADEQUACY 

If the 208 plan produces the expected benefits to the environment 
sooner than anticipated, or more slowly than anticipated, as 
determined by evaluation of the indicators in C, above, TRPA 
shall make adjustments to the Regional Plan. Based on results of 
scientific studies, TRPA may also adjust the targets to make them 
consistent with the latest scientific information (Goals and 
Policies, p. VII-23) . 
No later than September 1991, and every five years thereafter, 
TRPA shall issue a progress report covering: (1) the amount and 
rate of progress toward the targets in C, above, (2) the 
cumulative impacts on each indicator of projects approved by TRPA 
from the date of approval of the 208 plan, ( 3 )  the extent to 
which the Region and applicable sub-regions are making progress 
toward the thresholds and standards listed in C, above, and (4) 
recommendations for implementation of supplemental or contingency 
measures necessary to attain and maintain the targets and 
standards, or modification or elimination of compliance measures 
in place to attain and maintain the targets and standards. For a 
list of supplemental compliance measures and contingency measures 
which TRPA has identified as of November 1988, see Appendix 0 in 
Volume VII of this plan, Technical Appendices. TRPA may amend 
these supplemental compliance measures from time to time, 
pursuant to Chapter 32 of the TRPA Code of Ordinances. 



Based on information presented i n  t h e  progress  r e p o r t ,  TRPA s h a l l  
f i n d ,  with r e s p e c t  t o  each of t h e  i n d i c a t o r s  i n  C, above, t h a t  
e i t h e r :  (1) t h e  in te r im t a r g e t  has been met, o r  ( 2 )  t h e  i n t e r i m  
t a r g e t  has not  been m e t  and adjustments have been made t o  t h e  
Regional Plan s u f f i c i e n t  t o  ensure progress toward t h e  a t ta inment  
and maintenance of t h e  th resho ld  o r  standard. 

P r i o r  t o  t h e  d a t e  of  each evaluat ion,  TRPA may make a f ind ing ,  
based on the  b e s t  a v a i l a b l e  s c i e n t i f i c  evidence, t h a t  a b e t t e r  
i n d i c a t o r  e x i s t s  t o  measure a t ta inment  of a th resho ld  o r  
s tandard.  I n  such a case ,  t h e  f ind ings  r e f e r r e d  t o  i n  t h e  
preceding paragraph may be made concerning t h e  new i n d i c a t o r ,  
i n s t e a d  of t h e  o r i g i n a l  i n d i c a t o r ,  a s  long a s  s u f f i c i e n t  
measurements of  t h e  new i n d i c a t o r  e x i s t  f o r  a determinat ion of 
whether the  app l i cab le  i n t e r i m  t a r g e t  f o r  t h a t  new i n d i c a t o r  has 
o r  has  not been m e t .  

E. CONFLICT RESOLUTION PROCESS 

During t h e  process  of  coordinat ing these  proposed 208 amendments 
with t h e  a f f e c t e d  f e d e r a l ,  s t a t e ,  and l o c a l  agencies ,  s e v e r a l  
agencies requested TRPA t o  i d e n t i f y  a c o n f l i c t  r e s o l u t i o n  process  
a s  p a r t  of t h e  208 plan.  The purpose of t h e  c o n f l i c t  r e s o l u t i o n  
process  i s  t o  a n t i c i p a t e  i s s u e s  and events  i n  implementation of 
t h e  208 plan which may be c o n t r o v e r s i a l ,  and t o  e s t a b l i s h  
procedures i n  advance t o  reso lve  c o n f l i c t s .  

To a s s i s t  with t h e  d r a f t i n g  of  these  proposed amendments, TPRA, 
t h e  Lahontan Board, NDEP and USEPA convened a working group t o  
i d e n t i f y  and d i s c u s s  208-related i s s u e s  and t o  recommend 
acceptable  s t r a t e g i e s  and approaches t o  those i s s u e s .  The 
working group has  met eleven t imes between August, 1987 and t h e  
p resen t .  The primary purpose of t h e  working group has  been t o  
exchange information and d i s c u s s  i s s u e s .  To t h e  e x t e n t  t h a t  such 
informal exchange i s  b e n e f i c i a l  t o  resolve  f u t u r e  c o n f l i c t s ,  TRPA 
and t h e  o the r  agencies  w i l l  reconvene t h e  working group. 

Should content ious  i s s u e s  a r i s e  t h a t  involve s e r i o u s  c o n f l i c t s  
among the  members of t h e  working group, o r  c o n f l i c t s  between the  
208 planning and management agencies and t h e  p u b l i c ,  TRPA may 
a t t empt  t o  i d e n t i f y  consensus s o l u t i o n s  t o  t h e  i s s u e s  by 
convening a workshop s i m i l a r  t o  t h e  Consensus Bui ld ing Workshop 
descr ibed i n  Chapter I o f  t h i s  Section.  Such a workshop would 
involve s p e c i a l i z e d  techniques  f o r  conducting meetings and 
reaching consensus; i d e n t i f y  and involve all .  t h e  s t akeho lders  i n  
t h e  i s s u e ;  and o b t a i n  appropr ia te  s c i e n t i f i c  and t e c h n i c a l  inpu t  
t o  a i d  t h e  process .  The purpose of  t h e  workshop would be t o  make 
recommendations t o  t h e  decision-makers (e.g.,  t h e  TRPA Governing 
Board) on t h e  r e s o l u t i o n  of  key i s sues .  



Although consensus-building approaches have been successful in 
resolving conflicts in the Tahoe Region and elsewhere, it must be 
recognized that these approaches are time consuming and resource 
intensive. The Consensus Building Workshop, which recommended 
solutions to TRPA's Regional Plan-related litigation, met 
regularly for 15 months, consumed over 16,000 hours of staff and 
participant time, and cost TRPA over $50,000 in consultant and 
other costs. Therefore, TRPA will not utilize a formal 
consensus-building approach unless the gravity of the issues 
involved demand it. 

Other means of conflict resolution will be considered, such as 
simple negotiation or mediation. If appropriate, the TRPA 
Governing Board or Advisory Planning Commission will hold public 
workshops or hearings to invite public comment on controversial 
implementation issues. In some circumstances, such as when 
necessary for immediate action to avoid environmental harm, or 
when legal considerations warrant it, the courts may be the arena 
for conflict resolution. 



VOLUME I. WATER QUALITY MANAGEMENT PLAN 

SECTION 11. ENVIRONMENTAL, SOCIAL, AND ECONOMIC IMPACTS 

The discussion of impacts in this Section is tiered off a series 
of environmental documents prepared by TRPA since the amendments 
to the Tahoe Regional Planning Compact in 1980. The Compact 
requires TRPA to adopt environmental threshold carrying 
capacities to protect the values of the Tahoe Region, to amend 
the Regional Plan to attain and maintain the thresholds, and to 
implement the Regional Plan. The following TRPA documents 
discuss the environmental, social, and economic impacts of the 
thresholds, the Goals and Policies, the Code of Ordinances, the 
Plan Area Statements, and related parts of the Regional Plan 
package, and are incorporated herein by reference: 

TRPA, 1982. Environmental Impact Statement for the 
Establishment of Environmental Threshold Carrying 
Capacities. 

TRPA, 1982. Study Report for the Establishment of 
Environmental Threshold Carrying Capacities. 

TRPA, 1983. Environmental Impact Statement for Adoption 
of a Regional Plan for the Lake Tahoe Region. 

TRPA, 1984. Response to Comments, EIS for Adoption of 
a Regional Plan for the Lake Tahoe Region. 

TRPA, 1986. Supplement to the Environmental Impact 
Statement for Adoption of a Regional Plan for the - 
Lake Tahoe Region. 

TRPA, 1987. Final Environmental Impact Statement: Plan 
Area Statements and Implementing Ordinances of the 
Regional Plan. 

TRPA, 1988. Final Environmental Impact Report/Environ- 
- 

mental Impact Statement, Regional ~rans~ortation Plan: 
Lake Tahoe Basin. 

These related environmental documents are available for public 
inspection at the TRPA offices, 195 U.S. Highway 50, Round Hill, 
Nevada. 

The documents listed above are related to this analysis of 
environmental, social, and economic impacts in several ways. 
First, they discuss the process of setting the environmental 
threshold standards for the Tahoe Region, which standards are 
applicable to the analysis of water quality, soils, stream 



environment zones, air quality, transportation, community design, 
fish, noise, recreation, scenic resources and wildlife. Second, 
they analyze the environmental impacts of a wide variety of 
alternative Regional Plan components which the TRPA considered in 
adopting the Goals and Policies, the Plan Area Statements, and 
the Code of Ordinances which, in turn, set the stage for the 
proposed amendments to the 208 plan. Finally, they include a 
wealth of detailed information relevant to this analysis which 
the reader may refer to for additional detail. Where TRPA has 
relied on information from these related documents, citations and 
summaries are provided. 

The disclosure which follows is intended to allow decision-makers 
and the public to make reasoned decisions regarding the relative 
environmental, social, and economic impacts of the four 
alternatives, prior to taking any action to amend, adopt, or 
approve policies for water quality management. 

The disclosure is divided into two main parts: the description of 
alternatives to the proposed action, and anticipated 
environmental, social, and economic impacts. The discussion of 
impacts is also in two parts: major considerations and other 
considerations. The major considerations--land use, soils, 
stream environment zones, transportation, air quality, water 
quality, sewage treatment, water supply, and the economy--are 
presented first for the convenience of the reader. The other 
considerations, which follow, cover areas in which the 
differences between the alternatives are more subtle or 
non-existent. 

The reader should note that, throughout the analysis of the four 
alternative plans, TRPA has made certain projections of 
additional commercial floor area, hotel/motel units, multi-family 
units, single-family homes, and public service development over 
the next 20 years. These projections are made only for purposes 
of analyzing the potential impacts of additional development, and 
are not to be construed as levels of additional development 
permitted by TRPA, nor as limits on additional development. The 
Regional Plan establishes allocation limits for single-family 
homes through 1991, and limits on tourist accomodation units and 
commercial floor area through July 1, 1997. TRPA will decide 
later on additional development beyond these periods, but only 
after appropriate environmental documentation, including a 
demonstration that environmental thresholds will be attained and 
maintained. 

In addition, prior to approving any amendment to the Regional 
Plan package, adopting any community plan, approving any 
expansion of sewage treatment capacity, or taking any similar 
action, which would have impacts on water quality greater than 
those analyzed or assumed in this 208 plan, TRPA shall amend this 
208 plan as appropriate. 



I. ALTERNATIVES TO THE PROPOSED ACTION 

To assess  t h e  environmental, s o c i a l ,  and economic impacts  of 
these  208 amendments, Section I1 analyzes t h e  impacts o f  f o u r  
a l t e r n a t i v e s :  (1) t h e  No-Growth Al te rna t ive ,  ( 2 )  t h e  No-Action 
Al te rna t ive ,  implementation of  t h e  1981 208 p lan ,  ( 3 )  t h e  Hybrid 
Al te rna t ive ,  a  combination of p a r t s  of t h e  1981 p lan  and t h e  
proposed amendments, and ( 4 )  t h e  proposed a c t i o n ,  a s  desc r ibed  i n  
Section I. See Table 20 f o r  a  comparison of  t h e  four  
a l t e r n a t i v e s .  

Al te rna t ive  1, the  No-Growth Al te rna t ive ,  provides a  b a s e l i n e  f o r  
comparison and represen t s  t h e  e x i s t i n g  "on t h e  groundR s i t u a t i o n ,  
a s  described i n  Section I ,  with a p p l i c a t i o n  of the  c o r r e c t i v e  and 
remedial programs f o r  water  q u a l i t y  management. 

Al te rna t ive  2, t h e  1981 208 p l a n ,  has been implemented by TRPA 
and t h e  designated management agencies from 1981 t o  t h e  p r e s e n t .  
I n  adopting t h e  1981 208 plan ,  TRPA recognized t h a t  t h e  208 
planning process  and t h e  th resho lds - re la ted  planning p rocess  
under t h e  Compact were separa te ,  b u t  t h a t  adoption of  t h e  208 
plan  was necessary t o  p r o t e c t  water  q u a l i t y  u n t i l  adopt ion of  a 
revised Regional Plan under t h e  Compact (TRPA, 1981b). I n  t h e  
1981 208 p lan ,  TRPA s t a t e s  t h a t  t h e  p lan  w i l l  "be i n  e f f e c t  on ly  
u n t i l  t h e  adoption by TRPA of a  new Regional Plan,  based on 
environmental threshold  ca r ry ing  capac i t i e s . "  (TRPA, 1981d, p. 1) 
Thus, TRPA intended t h e  1981 208 p lan  t o  be an i n t e r i m  p l a n ,  and 
considera t ion of amendments t o  t h e  1981 p lan  a t  t h i s  t i m e  i s  
c o n s i s t e n t  wi th  the  previous  f i n d i n g s  of  TRPA. 

Al te rna t ive  3, the  Hybrid A l t e r n a t i v e ,  adds s e v e r a l  water  q u a l i t y  
programs which a r e  absent  from t h e  1981 p lan  b u t  which TRPA i s  
a l ready implementing. These programs a r e :  t h e  land use  p lanning 
elements of  the  proposed a c t i o n ,  t h e  excess coverage m i t i g a t i o n  
program, t h e  shorezone p r o t e c t i o n  program, t r a n s f e r  of 
development (o ther  than t r a n s f e r  of  coverage) ,  e x p l i c i t  o f f s e t s  
f o r  p r o j e c t s  by p u b l i c  e n t i t i e s  which c r e a t e  coverage i n  excess  
of t h e  Bailey c o e f f i c i e n t s ,  t h e  SEZ r e s t o r a t i o n  program, programs 
t o  c o n t r o l  a i rborne  n u t r i e n t s ,  mandatory garbage pick-up, and t h e  
marina master plan requirements. 

Al te rna t ive  3  represen t s  t h e  s t a t u s  quo, b u t  TRPA does n o t  in tend  
t h e  hybrid p lan  t o  be a  long-term plan.  Al te rna t ive  3  implements 
those s tandards  of both  t h e  1981 p lan  and t h e  proposed 208 amendments 
which a r e  c o n s i s t e n t ,  b u t  it i s  i n c o n s i s t e n t  with t h e  TRPA Goals 
and P o l i c i e s ,  t h e  Code of  Ordinances, and t h e  recommendations of 
the  Consensus Building 



Workshop t o  r e so lve  the  l i t i g a t i o n  involving t h e  TRPA, t h e  League 
t o  Save Lake Tahoe, and the  C a l i f o r n i a  Attorney General. (See 
Section I ,  p.  3 ,  f o r  a d d i t i o n a l  d iscuss ion of t h i s  po in t . )  

Al t e rna t ive  4 ,  t h e  proposed 208 amendments, i s  s i m i l a r  t o  
Al te rna t ive  3 .  The main changes from t h e  hybrid p lan  a r e  i n  t h e  
fol lowing a reas :  t h e  Ind iv idua l  Pa rce l  Evaluat ion System (IPES), 
t r a n s f e r s  of  land coverage, t h e  i d e n t i f i c a t i o n  of  s tream 
environment zones (SEZs), requirements f o r  SEZ se tbacks ,  and 
except ions  t o  t h e  Bailey system of l and  c a p a b i l i t y  
c l a s s i f i c a t i o n .  

Some d i f f e r e n c e s  between Al te rna t ives  2,  3, and 4 r e f l e c t  a  s h i f t  
i n  philosophy, s t r a t e g y ,  o r  approach s i n c e  the  adoption o f  t h e  
1981 p l a n ,  b u t  r e s u l t  i n  no r e a l  d i f f e r e n c e s  i n  r equ i red  c o n t r o l  
measures. For example, t h e  1981 p lan  inc ludes  an emphasis on the  
use  of National  P o l l u t a n t  Discharge Elimination System (NPDES) 
permi ts  t o  c o n t r o l  the  water q u a l i t y  impacts of stormwater 
d ischarges .  However, s ince  1981 the  U.S. Environmental 
P ro tec t ion  Agency (USEPA) has no t  promulgated a program t o  use  
NPDES permits  f o r  t h i s  purpose and, a s  a  r e s u l t ,  t h e  proposed 
amendments p lace  l e s s  emphasis on t h i s  t o o l .  

A. THE NO-GROWTH ALTERNATIVE (Al te rna t ive  1) 

The No-Growth Al te rna t ive  incorpora tes  t h e  r egu la to ry  and 
remedial  programs o f  t h e  proposed amendments, b u t  does n o t  a l low 
any new development i n  t h e  Tahoe Region. S p e c i f i c a l l y ,  t h i s  
a l t e r n a t i v e  a l lows no new impervious coverage, no t r a n s f e r s  of  
e x i s t i n g  coverage, and no new encroachment on SEZs. However, it 
does inc lude  t h e  fol lowing programs from the  proposed amendments, 
a s  descr ibed i n  Sect ion  I ,  Chapter I V :  t h e  program of BMP 
implementation; t h e  SEZ Pro tec t ion  and Restora t ion  Program 
(Volume 111) , t h e  C a p i t a l  Improvements Program (Volume IV) ; t h e  
excess  coverage mi t iga t ion  program; water  q u a l i t y  d ischarge  
s t andards  and permi ts ;  l and  use  planning and c o n t r o l s ;  t r a n s f e r  
of  development, provided no new coverage i s  c rea ted ;  n a t i v e  and 
adapted p l a n t  requirements; f e r t i l i z e r  r epor t ing  requirements;  
improved mass t r a n s i t ;  combustion h e a t e r  r u l e s  and r e l a t e d  r u l e s ;  
waste management p rov i s ions ;  r e s t r i c t i o n s  on shore l ine  
encroachment and vege ta t ion  a l t e r a t i o n ;  and r e s t r i c t i o n s  on 
dredging and f i l l i n g .  



TABLE 20 
Comparison Table of the Alternatives 

Alternative 
1- 2 - 3- 4- 

No-Growth No-Action Hybrid Proposed 
Water Quality Management Control Measures Plan Action 

A. Urban Runoff and Erosion 

1. installation and maintenance of BMPs required on 
all property 

2. specific program of BMP implementation 
3 .  TRPA remedial actions to implement BMP requirements 

4. implementation of Capital Imrovements Program (CIP) 
5. excess coverage mitigation program 
6. effluent limits and permits 
7. limits on new subdivisions 

8. land use planning and control 
9. residential development priorities 
10. limits on additional land coverage 
11. water quality mitigation program 

12. transfer of development 
a. residential development rights 
b. existing development 
c. land coverage 
d. residential allocations 

13. restrictions on SEZ encroachment 
14. SEZ restoration program 
15. SEZ setbacks 
16. protection of native vegetation 

no Yes 
r 1 I r 1 1  
yes [31 yes 
Yes Yes 



Table 20, con t .  - 
A l t e r n a t i v e  

1- 2- 3- 4 - 
No-Growth No-Action Hybrid Proposed 

Water Qua l i t y  Management Cont ro l  Measures P lan  Action 

A. Urban Runoff and Erosion,  cont .  

1 7 .  n a t i v e  and adapted p l a n t  requirements  f o r  r evege ta t ion  Yes yes- Y e s  Yes 
18. r e s t o r a t i o n  o f  d i s t u r b e d  a r e a s  Yes yes- Yes Yes 
19. f e r t i l i z e r  r e p o r t i n g  requirements  Yes no Yes Yes 

B. Airborne N u t r i e n t s  

1. improved mass t r a n s i t  Yes no Yes Y e s  
2. redevelopment and r e d i r e c t i o n  o f  land  use  no no no Yes 
3 .  combustion h e a t e r ,  s t a t i o n a r y  source ,  and r e l a t e d  r u l e s  Yes no Yes Yes 

C. Waste Management 

1. sewage c o l l e c t i o n  and t rea tment  p o l i c i e s  
2. s o l i d  waste management p o l i c i e s  
3.  c o n t r o l s  on hazardous m a t e r i a l s  and wastes  
4. snow and i c e  c o n t r o l  BMPs and r e p o r t i n g  requirements 

D. Natura l  Area Management 

I. requirements  t o  apply BMPs on a l l  p rope r ty  
2. l and  use  p lanning  and c o n t r o l s  
3 .  c o n t r o l  of  encroachment i n  s e n s i t i v e  a r e a s  



Table 20, cont ,  - 
Al te rna t ive  

1- 2  - 3 - 4- 
No-Growth No-Action Hybrid Proposed 

Water Quali ty Management Control Measures Plan Action 

E. Lake Tahoe and the  Shorezone 

1. r e s t r i c t i o n s  on shorezone encroachment and veg'n a l t e r a t i o n  Yes no Yes Yes 
2. shorezone BMPs Yes no Yes Yes 
3 .  vesse l  waste c o n t r o l s  Yes Yes Yes Yes 
4 .  dredging BMPs Yes no Yes Yes 
5. r e s t r i c t i o n s  and condi t ions  on dredging, f i l l i n g ,  and Yes yes- Yes Yes 

cons t ruct ion  i n  Lake Tahoe 

Kev t o  Table 20 

Al te rna t ive  1 -- No-Growth Al ternat ive ;  no add i t iona l  land coverage, no 
t r a n s f e r s  of  land coverage 

Al te rna t ive  2 -- No-Action Al te rna t ive ,  implementation of the  1981 208 plan 
Al te rna t ive  3 -- Hybrid Plan,  adds a d d i t i o n a l  water q u a l i t y  con t ro l  measures t o  

Al te rna t ive  2 
Al t e rna t ive  4 -- proposed 208 plan amendments 

"yes" -- t h i s  program i s  a  p a r t  of the  a l t e r n a t i v e  
"yes-" -- t h i s  program i s  a  p a r t  of  the  a l t e r n a t i v e ,  but  i s  s i g n i f i c a n t l y  

i n f e r i o r  o r  l e s s -de ta i l ed  than the  o the r  a l t e r n a t i v e s  
"no" -- t h i s  program i s  not  a  p a r t  of  the  a l t e r n a t i v e  

Footnotes 

1. t h i s  a l t e r n a t i v e  d i r e c t s  add i t iona l  r e s i d e n t i a l  development t o  c a p a b i l i t y  d i s t r i c t s  4 ,  5, 6 and 7 
2. t h i s  a l t e r n a t i v e  d i r e c t s  a d d i t i o n a l  r e s i d e n t i a l  development t o  c a p a b i l i t y  d i s t r i c t s  4, 5,  6, and 7 

and, f o r  s ingle-family homes approved under IPES, t o  c a p a b i l i t y  d i s t r i c t s  1, 2, and 3. 
3 .  t h i s  a l t e r n a t i v e  al lows overr ides  of t h e  Bailey c o e f f i c i e n t s ,  wi th  mi t iga t ion ,  f o r  c e r t a i n  p u b l i c  

p r o j e c t s  
4. t h i s  a l t e r n a t i v e  has no SEZ setbacks,  but  includes a buf fe r  zone within the  SEZ i t s e l f  
5. t h i s  a l t e r n a t i v e  inc ludes  SEZ setbacks from a l l  SEZs 



B. THE NO-ACTION ALTERNATIVE--1981 208 PLAN 
(Al te rna t ive  2) 

A s  discussed i n  Sect ion  I ,  TRPA adopted the  208 p lan  i n  May, 1981 
("1981 208 plan" o r  "1981 p lan" ) .  I t  inc ludes  p a r t s  o f  t h r e e  
documents, l i s t e d  i n  Section I ,  p. 3 ,  and i s  implemented under 
TRPA Ordinances 81-4 and 81-5. The following pages desc r ibe  t h e  
1981 plan and p a r a l l e l s  t h e  o u t l i n e  of  t h e  d e s c r i p t i o n  o f  t h e  
proposed amendments, Sect ion  I ,  Chapter I V .  

I n  some a r e a s  of t h e  1981 plan ,  d i f f e r e n t  p o l i c i e s  apply t o  the  
Ca l i fo rn ia  and Nevada por t ions  o f  t h e  Tahoe Region. This  i s  t h e  
r e s u l t  of TRPA's adoption of p o r t i o n s  of t h e  Lake Tahoe Basin 
Water Qual i ty  Plan (SWRCB, 1980) f o r  t h e  p o r t i o n s  of  t h e  Region 
wi th in  Ca l i fo rn ia .  (See TRPA Ordinances 81-4 and 81-5.) The 
desc r ip t ion  o f  the  No-Action a l t e r n a t i v e  i d e n t i f i e s ,  where 
app l i cab le ,  those  p o l i c i e s  t h a t  apply i n  C a l i f o r n i a  only.  

1. Urban Runoff and Erosion 

a .  Ex i s t ing  s t r e e t s ,  roads,  and highways 

Best Management P r a c t i c e s .  Al t e rna t ive  2 relies on t h e  
r egu la to ry  powers o f  TRPA t o  remedy e x i s t i n g  on-s i t e  runoff  
problems wherever they a r e  i d e n t i f i e d  (TRPA, 1981d, p. 9 5 ) .  TRPA 
Ordinance 82-4 (TRPA, 1982e),  adopted i n  accordance wi th  
Condition C of  EPA's approval ,  g ives  TRPA t h e  a u t h o r i t y  t o  c a r r y  
ou t  t h e  remedial program. 

For the  p o r t i o n s  o f  t h e  Region i n  C a l i f o r n i a ,  t h i s  a l t e r n a t i v e  
provides t h a t  t h e  Lahontan Board can i s s u e  waste d ischarge  
requirements (WDRs) o r  o t h e r  o rde r s  r e q u i r i n g  c o r r e c t i o n  of  
e x i s t i n g  e ros ion  and runoff problems. WDRs a r e  r equ i red  f o r  any 
discharge which may a f f e c t  water q u a l i t y ,  inc lud ing  d ischarges  
from e x i s t i n g  s t r e e t s ,  roads,  and highways, u n l e s s  t h e  Lahontan 
Board waives t h e  requirements (SWRCB, 1980, p .  142) .  

Through t h e  WDRs, t h e  Lahontan Board w i l l  r e q u i r e  r e spons ib le  
persons t o  submit a schedule of  compliance, d e t a i l i n g  s p e c i f i c  
a c t i o n s  t o  be taken.  I f  a person f a i l s  t o  comply wi th  t h e  WDRs 
o r  the  schedule,  t h e  Lahontan Board may i s s u e  a cease  and d e s i s t  
o rde r ,  seek  an i n j u n c t i o n ,  o r  undertake t h e  work i t s e l f  and 
charge t h e  p r o p e r t y  owner f o r  t h e  c o s t s  of  t h e  p r o j e c t  (SWRCB, 
1980, p. 142) .  

Cap i t a l  Improvements Program. A l t e r n a t i v e  2 con ta ins  a complete 
program f o r  c o r r e c t i n g  e x i s t i n g  e ros ion  and dra inage  problems, 
presented  i n  F igures  V I I I - 1  through VIII-18 of  t h e  Water Quali ty 
Problems and Management Program (TRPA, 1977b). The proposed 



systems a r e  conceptual ;  more d e t a i l e d  f e a s i b i l i t y  s t u d i e s  and 
designs a r e  c a l l e d  f o r .  This a l t e r n a t i v e  inc ludes  a 20-year 
phased implementation schedule f o r  cons t ruc t ion  of  t h e  
improvements. TRPA w i l l  review p r o j e c t s  f o r  t h e i r  
cos t -e f fec t iveness ,  pursuant  t o  t h e  p r i o r i t y  system developed by 
the  SWRCB i n  t h e  Lake Tahoe Basin Water Qua l i ty  Plan (SWRCB, 
1980) (TRPA, 1981d, p. 92; SWRCB, 1980, p. 106) .  A r egu la to ry  
program w i l l  be  u t i l i z e d  t o  ensure  each phase i s  completed 
according t o  t h e  implementation schedule,  and NPDES permi t s  o r  
s i m i l a r  programs w i l l  be requi red  t o  ensure t imely  implementation 
of a l l  phases (TRPA, 1981d, p. 96) .  

P r o j e c t  p r i o r i t y  groups a r e  i d e n t i f i e d  based on cos t -  
e f f e c t i v e n e s s ,  es t imated  based on c o n t r o l l a b l e  s o i l  l o s s ,  
inc luding s h e e t ,  r i l l ,  and g u l l y  e ros ion  (SWRCB, 1980, pp. 108, 
109).  The t o p  four  p r o j e c t  p r i o r i t i e s  address  e ros ion  on s t e e p  
s lopes  and revege ta t ion  on a l l  lands .  The nex t  t h r e e  p r i o r i t i e s  
dea l  with d i r t  roads ,  eroding shou lde r s ,  and dra inage  c o n t r o l  i n  
high e ros ion  hazard lands .  The remaining f i v e  p r i o r i t i e s  dea l  
with d i r t  roads ,  e roding shoulders ,  and dra inage  c o n t r o l  on 
moderate and low eros ion hazard l ands  (SWRCB, 1980, p. 109) .  

These p r i o r i t i e s  a r e  f u r t h e r  d iv ided  i n t o  four  c o n t r o l  l e v e l s ,  
which a r e  meant t o  be achieved i n  f ive-year  increments (SWRCB, 
1980, p. 111) : 

Cumulative 
Sediment Cumulative 

C o n t r o l L e v e l  P r i o r i t i e s  Reduction Cost  

P r o j e c t  p r i o r i t y  lists f o r  C a l i f o r n i a  and Nevada a r e  inc luded i n  
t h e  1981 p l a n ,  A l t e r n a t i v e  2. A p r i o r i t y  ranking is n o t  meant t o  
preclude cons t ruc t ion  o f  a  lower -p r io r i ty  p r o j e c t  where it can be 
incorpora ted  i n t o  a h i g h e r - p r i o r i t y  p r o j e c t  (SWRCB, 1980, p .  
111) . 
None of  t h e  p r o j e c t  l ists include  p r o j e c t s  on lands  managed by 
t h e  United S t a t e s  F o r e s t  Service.  However, under t h e  1981 p lan ,  
t h e  USFS i s  respons ib le  f o r  p lanning,  des ign ,  c o n s t r u c t i o n ,  and 
opera t ion  o f  e ros ion  and runoff c o n t r o l  p r o j e c t s  on l a n d s  under 
i t s  con t ro l .  



b. Other Existing Urban Development 

Best Management Pract ices .  A s  described above under Exist ing 
S t r ee t s ,  Roads, and Highways, the  1981 plan includes a program t o  - - 

correct  ex i s t ing  on-site erosion and runoff problems wherever 
they a re  i den t i f i ed  (TRPA, 1981d, pp. 89-90), TRPA's  au thor i ty  
t o  implement the  program i s  s e t  f o r th  i n  Ordinance 82-4. 

For discharges i n  Cal i fornia ,  the  Lahontan Board can issue WDRs 
o r  o ther  orders requiring correction of erosion and runoff 
problems, e i t h e r  on pr ivate  property o r  where other  agencies f a i l  
t o  a c t .  WDRs a re  required f o r  any discharge which may a f f e c t  
water qua l i t y  unless  the  Regional Board waives the requirement 
(SWRCB, 1980, p. 141).  Local government and TRPA a re  encouraged 
t o  adopt programs t o  require property owners t o  control  on-s i te  
runoff from driveways and d i r t  roads, including s i t e s  not 
otherwise before the  TRPA (SWRCB, 1980, pp. 157-1581. 

Excess Coverage Mitigation. This program, described i n  Section 
I ,  Chapter I V ,  i s  not a p a r t  of the 1981 208 plan,  Al ternat ive  2. 

c. Exist ing Urban Drainage Problems 

Best Management Pract ices .  The program of BMP implementation f o r  
ex i s t i ng  urban drainage problems i n  Alternative 2 i s  the  same a s  
described above f o r  ex i s t ing  s t r e e t s ,  roads, and highways, bu t  
with a stronger emphasis on e f f l uen t  l im i t a t i ons  and discharge 
permits, a s  follows: 

Eff luent  Limitations and Discharge Permits. The 1981 plan 
includes a program t o  cor rec t  ex i s t i ng  water qua l i t y  problems 
from drainage systems wherever they a r e  iden t i f i ed .  NPDES 
permits may be issued,  where a responsible s t a t e  agency f inds  it 
necessary. These NPDES permits s h a l l  be cons i s ten t  with TRPA 
regulat ions  (TRPA, 1981d, p. 90) . 
The California-side po l i c i e s  say t h a t  general  NPDES permits 
should be issued f o r  each c i t y  o r  county i n  the  Region, covering 
discharges from storm sewers. Other individual  permits may a l s o  
be issued.  The permits must include compliance schedules 
cons i s ten t  with the  plan (SWRCB, 1980, p .  143). [Note: Although 
no NPDES permits have been issued under t he  ex i s t i ng  plan,  t h e  
Lahontan Board has issued WDRs t o  the  t h r ee  u n i t s  of l oca l  
government on t he  Cal i fornia  s ide ,  a s  described i n  Section I,  
Chapter IV.1 

The Cal i fornia-s ide  po l i c i e s  require  a l l  persons subject  t o  the  
stormwater discharge permits t o  comply with the o ther  control  
measures of the  p lan ,  including the proh ib i t ions  on new 



subdivisions; coverage on individual  parce l s  i n  excess of the  
Bailey (1974) coverage coe f f i c i en t s ;  construct ion i n  SEZs; and 
construction not o f f s e t  by erosion and runoff con t ro l  p ro j ec t s  
(SWRCB, 1980, p. 159). 

d. Additional Development 

Best Management Pract ices .  The regulatory cont ro l s  of t he  
1981 208 plan include appl icat ion of BMPs t o  a l l  new development, 
i n  accordance with the BMP Handbook (TRPA, 1978, p. VII-17; 
SWRCB, 1980, p. 161).  

The California-side po l i c i e s  provide addi t iona l  d e t a i l  on the  
appl icat ion of BMPs t o  addi t iona l  development. Temporary 
s t a b i l i z a t i o n  measures must  be i n s t a l l e d  a s  soon a s  possible  
a f t e r  s o i l  disturbance t o  p ro t ec t  t he  surface during 
construction.  Permanent s t a b i l i z a t i o n  measures must be 
in tegra ted  i n t o  construction plans.  Revegetation must be 
provided a s  soon a s  possible ,  and vegetation must be protected 
during construct ion,  i n  accordance with the  BMP Handbook (SWRCB, 
1980, pp. 118, 128).  The land owner i s  responsible fo r  t he  cos t s  
of erosion control  on p r iva t e  lands,  however, t echnica l  advice i s  
ava i lab le  from the  Soi l  Conservation Service and the  Resource 
Conservation D i s t r i c t s  (SWRCB, 1980, p. 144). 

L i m i t s  on New Subdivisions. The 1981 plan p roh ib i t s  construct ion 
of subdivisions not previously approved by TRPA, except as 
provided i n  the  Tahoe Regional Planning Compact, Ar t i c l e  V I  (c)  (1) 
(TRPA, 1981d, p. 90). Ar t i c l e  VI(c) (1) of the  Compact c r e a t e s  a 
spec i a l  exemption t o  the subdivision moratorium f o r  subdivision 
of land owned by a general improvement d i s t r i c t ,  which ex i s t ed  
and owned the  land before December 19, 1980, " i f  subdivision of 
the land i s  necessary t o  avoid insolvency of t he  d i s t r i c t . "  

The Cal i fornia-s ide  ru les  p roh ib i t  t h e  discharge o r  threatened 
discharge of s o l i d  o r  l i qu id  waste a t t r i b u t a b l e  t o  the  
development of any new subdivision.  A new subdivision i s  defined 
a s  any new development involving the  d iv i s ion  of a parce l  i n t o  
two o r  more l o t s  o r  condominiums which r e s u l t s  i n  g r ea t e r  land 
coverage o r  disturbance o r  divides  t he  parce l  i n t o  f ive  o r  more 
l o t s  o r  condominiums (SWRCB, 1980, Table IV-5, p. 165).  

Land Use Planning and Control. The land use plan f o r  the  Tahoe 
Region described i n  Section I ,  Chapter I V ,  i s  not a p a r t  of t h e  
1981 208 plan,  Al ternat ive  2. 



L i m i t s  on Land Coverage. The 1981 208 plan, Alternative 2, 
requires fu ture  development t o  comply with the Bailey 
coef f ic ien ts  on a lot-by-lot bas i s  (TRPA, 1981d, p. 87). Lot 
consolidation o r  expansion of the  pro jec t  area t o  s a t i s f y  the  
Bailey coef f ic ien ts  i s  acceptable. Overrides of the  Bailey 
coef f ic ien ts  are  not allowed, except for  approved erosion cont ro l  
work o r  creat ion of coverage by a public e n t i t y  where necessary 
for  the implementation of the a i r  qua l i ty  nonattainment plan o r  
the t ransporta t ion element of the  regional plan,  public 
recreat ion,  o r  protection of the public heal th ,  safety ,  and 
general welfare, provided a l l  o ther  feas ib le  a l te rna t ives  have 
been exhausted (TRPA, 1981b, Ordinance 81-5, Section 14.20). 
Where overrides a re  allowed, mitigation i s  required, which may o r  
may not involve t r ans fe r s  of land coverage. 

For portions of the Region within Cal i fornia ,  the discharge o r  
threatened discharge of so l id  o r  l iqu id  wastes a t t r i bu t ab le  t o  
new development which i s  not i n  accordance with land capab i l i t y  
i s  prohibi ted (SWRCB, 1980, p. 165) ,  with the exceptions a s  noted 
above. 

Water Quality Mitigation. The 1981 208 plan provides t h a t  new 
development w i l l  be based on an o f f s e t  of ant ic ipated erosion 
problems, and s e t s  for th  a mit igat ion fee schedule (TRPA, 1981e, 
p. 28). 

The California-side ru les  prohib i t  the  discharge o r  threatened 
discharge of so l id  o r  l iqu id  wastes from development not o f f s e t  
by implementation of remedial erosion control  measures (SWRCB, 
1980, p. 165). New development must be phased i n  a s  remedial 
p ro jec t s  a r e  implemented, and o f f s e t  po l i c i e s  should t i e  the  
leve l  of  development t o  progress on construction of remedial 
p ro jec t s  (SWRCB, 1980, pp. 128, 168).  

Transfer of Development. The 1981 plan includes general  p o l i c i e s  
which encourage t r ans fe r s  of development. TRPA w i l l  encourage - 

exis t ing  development t o  t r ans fe r  t o  areas outside SEZs which meet 
the requirements of the  water qua l i t y  plan,  and w i l l  i n i t i a t e  an 
ordinance amendment (TRPA, 1981d, p. 83). TRPA Ordinance 81-5 
(TRPA, 1981b), a s  amended, includes a l imited t r ans fe r  program 
for  commercial uses within individual  watersheds i n  Nevada. 

e .  SEZ Encroachment 

Restr ic t ions  on SEZ Encroachment and Vegetation Alterat ion,  The 
1981 plan prohib i t s  construction,  grading, and vegetation removal 
within stream environment zones (SEZs). Development i s  permitted 
within SEZs only fo r  approved erosion control  work o r  p ro jec t s  
necessary f o r  implementation of  the  a i r  qua l i ty  nonattainment 
plan o r  the  t ransporta t ion element of the Regional Plan, o r  



necessary for  public recreat ion o r  the  protection of t he  publ ic  
heal th ,  sa fe ty ,  o r  general  welfare, provided a l l  f ea s ib l e  
a l t e rna t ives  have been exhausted (TRPA, 1981b, Ordinance 81-5, 
Section 13.30). Where development i s  allowed within SEZs, 
mitigation i s  required. TRPA w i l l  conduct s i t e  reviews t o  
determine the l i m i t s  of SEZs, i n  accordance with the procedures 
defined i n  the BMP Handbook (TRPA, 1978) . 

The prohibi t ions  on development i n  SEZs do not apply t o  SEZs 
modified p r io r  t o  the e f f ec t ive  date  of TRPA ordinances so  a s  t o  
a l t e r  land capabi l i ty ,  s o i l s ,  hydrology, geomorphology, and 
vegetation,  provided t h a t  only the  TRPA Board may designate a SEZ 
man-modified, a f t e r  making the required findings. Future 
development of such areas  requi res  mitigation of ex i s t i ng  SEZ 
impacts (TRPA, 1981d, p. 83).  

For the port ions  of the  Region within Cal i fornia ,  the  discharge 
o r  threatened discharge of s o l i d  o r  l iqu id  wastes a t t r i b u t a b l e  t o  
new development i n  SEZs i n  prohibi ted (SWRCB, 1980, p ,  1651, with 
the exceptions a s  noted above. The California-side p o l i c i e s  do 
not adopt SEZ maps, but reply on s i te -spec i f ic  i den t i f i ca t ion  of 
SEZ boundaries according t o  the  procedures i n  the 1977 BMP 
Handbook (SWRCB, 1980, p. 174) . 
The 1981 plan i d e n t i f i e s  the boundary of an SEZ a s  the  outermost 
boundary of t he  following four a t t r i b u t e s :  (1) a buffer  s t r i p  100 
f e e t  on each s ide  from the edge of the  stream channel f o r  t h i r d  
order o r  g rea te r  streams, 50 f e e t  on each s ide  from the  stream 
center l ine  fo r  second order streams, and 25 f ee t  on each s ide  
from the stream center l ine  f o r  f i r s t  order streams, (2) a l l u v i a l  
s o i l  types Lo ,  Ev, Co, Mh, G r ,  and Fd (Rogers, 1974), ( 3 )  
ex i s t i ng  r ipar ian  vegetation,  and ( 4 )  the  100-year f lood p la in  
(TRPA, 1978, p. 111-6) . 
SEZ Restoration Program. The SEZ Restoration program, described 
i n  Section I (p. 136) and presented i n  Volume 111, is  not  a p a r t  
of the  1981 208 plan,  Al ternat ive 2 .  

SEZ Setbacks. Except f o r  l ives tock  confinement f a c i l i t i e s  (see 
p .  205), the  1981 plan does not employ SEZ setbacks. Instead,  
the 1981 plan u t i l i z e s  buf fe r  s t r i p s  based on stream order  t o  s e t  
development back from stream channels. The buffer s t r i p  i s  p a r t  
of the  SEZ, and i s  allowed one percent impervious coverage under 
the  Bailey coef f ic ien ts .  The 1981 plan includes no SEZ buffers  
o r  setbacks i n  the absence of a stream channel. 

f .  Vegetation Displacement 

The 1981 plan,  Al ternat ive 2 ,  r equi res  the  protect ion of nat ive 
vegetation during and a f t e r  construct ion (TRPA, 1978, p. 1-15; 
SWRCB, 1980, p. 118). Native p l a n t s  s h a l l  be used t o  the  maximum 
exten t  possible  i n  revegetation p ro j ec t s  (TRPA, 1978, p.  XI-2). 



g. F e r t i l i z e r  Management 

Best Management P rac t i ces .  The 1981 plan  (Al te rna t ive  2) 
inc ludes  BMPs f o r  f e r t i l i z e r  use. The BMP Handbook (TRPA, 1978, 
p. XI-49) s t a t e s  t h a t  f e r t i l i z e r  s h a l l  be used only when s o i l  
n u t r i e n t  d e f i c i e n c i e s  e x i s t  and es tabl i shment  of  d e s i r e d  
vegeta t ion  i s  impaired. The BMPs cover types  and r a t e s  of 
f e r t i l i z e r  use f o r  genera l ,  seeding,  and p l a n t i n g  a p p l i c a t i o n s .  

The b i - s t a t e  p o l i c i e s  of t h e  1981 p lan  incorpora te  BMP X I I - C  
(TRPA, 1978, p.  XII-3) a s  a  gu ide l ine  f o r  go l f  courses.  Slow 
r e l e a s e  f e r t i l i z e r s  which r e l e a s e  n u t r i e n t s  due t o  b a c t e r i a l  
a c t i o n  a r e  p r e f e r r e d  f o r  use  on go l f  courses.  Appl ica t ion  r a t e s  
s h a l l  not  exceed t h e  r a t e s  s t a t e d  i n  t h e  BMP Handbook. [Note: 
Although the  1981 p lan  says t h a t  BMP X I I - C  inc ludes  "a 
p r o h i b i t i o n  of use o f  f e r t i l i z e r  of  t h e  f a s t  r e l e a s e  v a r i e t y , "  
(TRPA, 1981d, p. 9 6 ) ,  it con ta ins  no such p r o h i b i t i o n .  
Therefore,  Al t e rna t ive  2 con ta ins  a  preference  f o r  s low-release 
f e r t i l i z e r s ,  bu t  does no t  p r o h i b i t  f a s t - r e l e a s e  f e r t i l i z e r s ,  and 
i d e n t i f i e s  some s i t u a t i o n s  where f a s t - r e l e a s e  f e r t i l i z e r s  a r e  
appropr ia te . ]  

The p o l i c i e s  f o r  t h e  p o r t i o n s  o f  t h e  Region i n  C a l i f o r n i a  add 
a d d i t i o n a l  d e t a i l  on BMPs f o r  f e r t i l i z e r  c o n t r o l  on go l f  courses .  
Golf courses should have a c o n t r o l  p lan  covering n u t r i e n t  loads ,  
n u t r i e n t  pathways, and c o n t r o l  s t r a t e g i e s .  F e r t i l i z e r  use  must 
be s t r i c t l y  l i m i t e d  i n  SEZs (SWRCB, 1980, p. 118).  The c o n t r o l  
s t r a t e g i e s  s h a l l  inc lude  (1) annual ,  monthly, and d a i l y  
f e r t i l i z e r  l i m i t s ,  (2) c o n t r o l l e d  dra inage ,  (3 )  maintenance of 
drainage systems, and ( 4 )  s u r f a c e  and groundwater monitoring 
(SWRCB, 1980, p. 119) .  

Also, t h e  Cal i fornia-s ide  p o l i c i e s  l i m i t  f e r t i l i z e r  use  a t  
e x i s t i n g  go l f  courses  t o  t h e  minimum necessary t o  mainta in  t h e  
f a c i l i t i e s ,  and p r o h i b i t  f u r t h e r  encroachment of go l f  courses  
i n t o  SEZs and f e r t i l i z e r  use  on new o r  expanded go l f  courses  
except  where they a r e  r e l o c a t e d  away from SEZs (SWRCB, 1980, p. 
119).  

Ef f luen t  Limi ta t ions  and Discharge Permits .  The 1981 p lan  
provides t h a t  s t a t e  water q u a l i t y  agencies may i s s u e  NPDES 
permits  o r  use s i m i l a r  mechanisms t o  c o n t r o l  t h e  d i scharge  of  
n u t r i e n t s  from f e r t i l i z e r  t o  t h e  su r face  o r  groundwaters o f  t h e  
Tahoe Region. The Lahontan Board has i n i t i a t e d  t h e  p rocess  of 
i s s u i n g  WDRs t o  g o l f  courses  i n  t h e  C a l i f o r n i a  p o r t i o n s  o f  t h e  
Tahoe Region, a s  descr ibed i n  Sec t ion  I (p. 140).  

Reporting Requirements. Report ing requirements for u s e r s  o f  
f e r t i l i z e r s  a r e  n o t  a  p a r t  of  t h e  1981 208 p lan ,  A l t e r n a t i v e  2. 



2. Airborne N u t r i e n t s  

The 1981 208 plan does no t  inc lude  s p e c i f i c  c o n t r o l  measures t o  
c o n t r o l  a i rborne  n u t r i e n t s ,  o t h e r  than BMPs t o  c o n t r o l  dus t .  The 
Cal i fornia-s ide  p o l i c i e s  c a l l  f o r  s t u d i e s  of t h e  atmospheric 
con t r ibu t ions  t o  water  q u a l i t y  problems (SWRCB, 1980, p.  180) .  
Programs such a s  improved mass t r a n s i t ,  redevelopment and 
r e d i r e c t i o n  of land use ,  and emission l i m i t a t i o n s  f o r  combustion 
h e a t e r s  and o the r  sources  a r e  n o t  a p a r t  of  t h e  1981 208 p lan ,  
Al te rna t ive  2.  

3. Waste Management 

a .  Sewage Col l ec t ion  and Treatment 

Al te rna t ive  2, t h e  1981 p l a n ,  inc ludes  t h e  C a l i f o r n i a  and Nevada 
p r o h i b i t i o n s  on t h e  d ischarge  of sewage i n  t h e  Tahoe Basin (TRPA, 
1977b, p. IV-3). Each sewage d i s p o s a l  agency should make 
a v a i l a b l e  t o  a l l  l and  use and water  q u a l i t y  management agencies  
annual r e p o r t s  which provide t h e  fol lowing information:  (1) t h e  
capac i ty  of  a l l  elements of  i t s  c o l l e c t ,  t r ea tmen t ,  and expor t  
systems, (2) presen t  needs and capac i ty  demands o f  t h e  s e r v i c e  
a r e a ,  (3) p ro jec ted  needs and c a p a c i t y  demands f o r  t h e  nex t  
LO-year pe r iod  toge the r  wi th  popula t ion  p r o j e c t i o n s  upon which 
those  needs a r e  based,  and ( 4 )  proposed a c t i o n s ,  inc lud ing  t i m e  
schedules and f i n a n c i a l  requirements and sources  f o r  providing 
t h e  necessary  capac i ty ,  inc lud ing  programs t o  c o n t r o l  
i n f i l t r a t i o n ,  programs t o  implement water  conservat ion ,  and p l a n s  
t o  inc rease  capac i ty  (TRPA, 1977b, pp. IV-8, IV-13). 

The Ca l i fo rn ia - s ide  p o l i c i e s  provide  a d d i t i o n a l  d e t a i l  on 
e l imina t ion  of  a c c i d e n t a l  r e l e a s e s ,  reduct ion  of sewer l i n e  
e x f i l t r a t i o n ,  e f f l u e n t  l i m i t a t i o n s ,  and development n o t  connected 
t o  sewers, a s  follows: 

Elimination of  Accidenta l  Release. A l l  sewage c o l l e c t i o n  and 
d i s p o s a l  agencies should have p reven t ive  maintenance and s p i l l  - 

response programs, and s h a l l  develop such programs a s  cond i t ions  
of  g r a n t s ,  WDRs, and NPDES permi t s  (SWRCB, 1980, pp. 134, 181) .  
Sealed manhole covers should be added t o  sewer l i n e s  p a r a l l e l  t o  
t h e  s h o r e l i n e  of l a k e s  o r  i n  SEZs, o r  t h e  sewer l i n e s  should be 
r e l o c a t e d  t o  h igher  ground (SWRCB, 1980, p .  134) . 
Reduction o f  Sewer Line E x f i l t r a t i o n .  A l l  g r a n t s ,  WDRs, o r  NPDES 
permits  should r e q u i r e  s tudy of  t h e  e x f i l t r a t i o n  problem. S t a t e  
water q u a l i t y  agencies  may enfo rce  v i o l a t i o n s  of  t h e  d ischarge  
s tandards  (SWRCB, 1980, pp. 134, 181) .  



Effluent Limitations. The California-side ru le s  a l so  require 
annual reports from sewage disposal agencies operating under 
NPDES permits o r  WDRs. The reports must s t a t e  (1) the ef fec t ive  
capacity of each process module, ( 2 )  current high flows, (3) the 
allocation of capacity t o  exis t ing and future development, (4) 
the number of additional connections projected, and (5) proposed 
actions to  increase capacity. The reports s h a l l  be reviewed by 
the Lahontan Board and NDEP and made available t o  the public 
(SWRCB, 1980, pp. 200, 201) . 
Development Not Connected t o  Sewers. A survey i s  needed t o  find 
development not connected t o  the sewer. U t i l i t y  records should 
be checked, and dye or  smoke t e s t s  used as  required. Exceptions 
under s t a t e  law t o  the prohibition on wastewater discharge should 
be checked periodical ly  for  compliance with t h e i r  discharge 
requirements (SWRCB, 1980, p. 135). 

b. Solid Wastes 

Prohibition on Solid Waste Disposal. This a l te rna t ive  would 
continue the policy of exporting so l id  waste from the Tahoe 
Region (TRPA, 1977b, p. IV-13; SWRCB, 1980, p. 238). For 
portions of the Region within California,  the designated so l id  
waste management agencies should prepare comprehensive plans; 
pursue the goals of waste reduction, recycling, and resource 
recovery; address short-term and long-term contingency plans 
regarding the ava i l ab i l i t y  of l andf i l l s ;  and increase the  amount 
of waste collected (SWRCB, 1980, pp. 135, 182). Where monitoring 
programs ident i fy water qual i ty  problems from pas t  disposal 
s i t e s ,  remedial actions should be taken, as  fo r  erosion control 
(SWRCB, 1980, p. 183). 

Mandatory Garbage Pickup. Mandatory garbage pick-up i s  not a 
p a r t  of the 1981 208 plan, Alternative 2. 

c .  Hazardous Materials and S p i l l s  

The bi-s tate  pol ic ies  of the 1981 plan do not address prevention 
o r  abatement of toxic o r  hazardous s p i l l s .  For portions of the 
Region within Cal i fornia ,  the plan c a l l s  fo r  an interagency s p i l l  
plan for  toxic and hazardous s p i l l s ,  which should include: (1) 
incident reporting, ( 2 )  l i nes  of communication, (3) areas  of 
responsibi l i ty ,  (4) chain of command, and (5) response, clean-up, 
and disposal procedures (SWRCB, 1980, p. 136). 



d. Snow and Ice  Control 

The b i - s ta te  po l i c i e s  of the 1981 plan do not address cont ro l  of 
water qua l i ty  problems r e su l t i ng  from snow and i c e  control .  For 
portions of the  Region within Cal i fornia ,  snow disposal  areas  
should be located on high-capabil i ty land with rapid 
permeability, and should be separated from SEZs and contained 
with berms (SWRCB, 1980, p. 118) . 

4. Natural Area Management 

a .  Timber Harvest 

Best Management Pract ices .  Alternative 2 ,  the  1981 plan,  
requires the  implementation of BMPs fo r  ex i s t i ng  problems on 
f o r e s t  lands (TRPA, 1981d, p. 96) .  The BMP Handbook requires  a 
construction plan a s  a p a r t  of a l l  logging, timber harvest ,  o r  
f o r e s t  products removal permit appl icat ions ,  and requires  annual 
progress reports .  No r ipar ian  vegetation may be dis turbed o r  
removed during timber harvesting operations. Self-monitoring of 
surface runoff water qua l i t y ,  revegetat ion,  slope s t a b i l i z a t i o n ,  
drainage, and i n f i l t r a t i o n  f a c i l i t i e s  s h a l l  be conducted by a l l  
timber harvesters  fo r  t en  years following the harvest  (TRPA, 
1978, p. XII-4). 

For por t ions  of the Region within Cal i fornia ,  the  Plan requires  
these addi t ional  measures t o  pro tec t  water qual i ty:  (1) no 
permanent s o i l  disturbance i n  SEZs, high erosion hazard lands, 
s o i l s  with low product ivi ty ,  o r  s o i l s  with low revegetation 
po ten t i a l ,  (2) t r e e  removal on high erosion hazard lands must be 
by he l icopter ,  balloon, over-snow, o r  an equivalent method, ( 3 )  
no vegetation must be disturbed i n  o r  removed from SEZs except t o  
maintain the heal th ,  d ive r s i t y ,  and character  of the SEZ, and (4) 
a l l  t r e e  cu t t i ng  i s  l imited t o  t r e e  se lec t ion  operations except 
t o  remove diseased o r  in fes ted  t r e e s  o r  t o  maintain the hea l th  of 
vegetation. 

No clear-cut logging i s  permitted (TRPA, 1981d, p. 92; SWRCB, 
1980, p. 130) . 
Land Use Planning and Control. The 1981 plan,  Al ternat ive 2 ,  
does not include land use controls  t h a t  l i m i t  timber harves t  t o  
ce r t a in  a reas  of the Tahoe Region. 



b. Outdoor Recreation 

Best Management Prac t i ces .  The 1981 p lan ,  Al te rna t ive  2, 
r equ i res  a l l  s k i  a r e a s  t o  f i l e  an annual r e p o r t  i d e n t i f y i n g  water 
q u a l i t y  and r e l a t e d  revegeta t ion and s lope  s t a b i l i z a t i o n  
problems, e f f o r t s  of  t h e  p a s t  year t o  solve  these  problems, and a 
proposed schedule f o r  cor rec t ion  of remaining problems. Sk i  
a reas  s h a l l  immediately s t a b i l i z e  and revegeta te  a l l  s lopes  upon 
completion of any grading,  const ruct ion,  o r  vegeta t ion removal 
(TRPA, 1978, p. XII-2). 

For t h e  por t ions  of t h e  Region within Ca l i fo rn ia ,  d i r t  roads i n  
developed campgrounds should be surfaced,  o r  closed and 
revegetated.  Other con t ro l  measures may be required ,  such a s  
i n f i l t r a t i o n  o r  r e l o c a t i o n  of f a c i l i t i e s  (SWRCB, 1980, p. 131) .  
Ski run and t r a i l  maintenance veh ic les  must not  be operated i n  a 
manner t h a t  d i s t u r b s  t h e  s o i l .  Snow cover must be s u f f i c i e n t  t o  
p r o t e c t  t h e  s o i l  (SWRCB, 1980, p. 132).  

Control of  Encroachment i n  Sens i t ive  Areas. With r e s p e c t  t o  ski 
a reas ,  t h e  1981 plan ,  Al te rna t ive  2, p r o h i b i t s  channel iza t ion,  
d ive r s ion ,  o r  o t h e r  manipulation of streams. No phys ica l  
s t r u c t u r e s  o r  o t h e r  improvements a r e  allowed wi th in  SEZs. No 
r i p a r i a n  vegeta t ion may be removed. Crossing of  any SEZ wi th  a 
s k i  run s h a l l  be accomplished with a s  l i t t l e  d is turbance  t o  the  
n a t u r a l  stream alignment, g rad ien t ,  vegeta t ion,  and channel a s  
p o s s i b l e  (TRPA, 1978, p. XII-2) . 
For new s k i  r e s o r t s  within Ca l i fo rn ia ,  t h e  1981 Plan includes  
a d d i t i o n a l  r e s t r i c t i o n s :  (1) new roads a r e  p roh ib i t ed  on high 
eros ion hazard lands  and i n  SEZs, (2)  t h e r e  s h a l l  be no s o i l  
d is turbance  g r e a t e r  than one percent  on high e ros ion  hazard 
lands,  s o i l s  wi th  low produc t iv i ty ,  o r  s o i l s  wi th  low vegeta t ion 
p o t e n t i a l ,  ( 3 )  stream cross ings  s h a l l  not  a f f e c t  g r e a t e r  than 
f i v e  percent  of t h e  t o t a l  SEZ wi thin  t h e  s k i  a r e a ,  with no c u t s  
o r  f i l l s  i n  any SEZ, no SEZ r e l o c a t i o n ,  and o r i g i n a l  grades 
maintained a t  a l l  c ross ings ,  (4 )  no s o i l  d is turbance  i s  permit ted  
wi th in  SEZs except  f o r  stream c ross ings ,  and (5) where vegeta t ion 
i s  removed, revegeta t ion s h a l l  take  p lace  with n a t i v e  p l a n t s  and 
rhizomatous g r a s s e s  (SWRCB, 1980, p.  133) .  

For p o r t i o n s  of t h e  Region i n  C a l i f o r n i a ,  const ruct ion of new 
campgrounds is s u b j e c t  t o  t h e  coverage r e s t r i c t i o n s  and BMP 
requirements of  t h e  water q u a l i t y  p l a n ,  and campground 
development s h a l l  not  be permit ted  i n  h igh eros ion hazard lands  
o r  SEZs (SWRCB, 1980, p. 131).  

Land Use Planning and Control.  The 1981 p lan ,  Al te rna t ive  2 ,  
does n o t  inc lude land use c o n t r o l s  t h a t  l i m i t  outdoor 
r e c r e a t i o n a l  uses  t o  c e r t a i n  a r e a s  of t h e  Tahoe Region. 



c .  Off-Road Vehicle U s e  

Under Al te rna t ive  2, t h e  1981 208 p l a n ,  off-road motorized 
veh ic le  (ORV) use i s  p roh ib i t ed  except  wi th in  a r e a s  s p e c i f i c a l l y  
designated f o r  t h a t  use. Areas f o r  ORV use s h a l l  be  des igna ted  
open, c losed ,  o r  r e s t r i c t e d .  Open a r e a s  may be used i n  a n  
e s s e n t i a l l y  u n r e s t r i c t e d  manner. ORVs a r e  p r o h i b i t e d  i n  c l o s e d  
a reas .  In r e s t r i c t e d  a r e a s ,  ORVs may opera te  s u b j e c t  t o  
s p e c i f i e d  cond i t ions  such a s  time o f  year ,  access  r o u t e s ,  through 
t r a v e l  only ,  and camping r e s t r i c t i o n s  (TRPA, 1978, p. X I I - 5 ) .  

Establishment of  open a r e a s  s h a l l  b e  p r o h i b i t e d  un less  it is  
determined t h a t  t h e  des ignat ion  w i l l  n o t  r e s u l t  i n  vege ta t ion  
damage o r  d is turbance ,  inc rease  f i r e  hazards,  o r  i n t e r f e r e  wi th  
t h e  o b j e c t i v e s  of  t h e  water q u a l i t y  p lan .  R e s t r i c t e d  a r e a s  may 
be des ignated  only f o r  t r a v e l  on des ignated  r o u t e s  where e x i s t i n g  
rights-of-way are no t  c r e a t i n g  e ros ion  o r  vege ta t ion  problems. 
A l l  a r e a s  des ignated  f o r  open o r  r e s t r i c t e d  use  s h a l l  provide  
p r o t e c t i o n  f o r  SEZs and high e ros ion  hazard lands.  They s h a l l  
a l s o  provide  camping f a c i l i t i e s ,  garbage c o l l e c t i o n ,  and sewage 
f a c i l i t i e s  i n  a r e a s  of  concentra ted  ORV use  (TRPA, 1978, pp. 
X I I - 5 ,  6)  . 

d. Livestock Confinement and Grazing 

Under t h e  1981 208 p l a n ,  A l t e r n a t i v e  2, l i v e s t o c k  confinement 
f a c i l i t i e s  s h a l l  no t  be l o c a t e d  w i t h i n  100 f e e t  o f  an SEZ, nor 
s h a l l  s u r f a c e  water be allowed t o  flow from t h e s e  f a c i l i t i e s  i n t o  
an SEZ. S tockp i l ing  of animal wastes  w i t h i n  100 f e e t  of  an SEZ 
i s  p r o h i b i t e d ,  and su r face  runoff  from animal waste s t o c k p i l e s  
s h a l l  n o t  flow i n t o  an SEZ. Lives tock confinement f a c i l i t i e s  
s h a l l  n o t  be loca ted  on sites which exceed f i v e  pe rcen t  s l o p e ,  
and must be i n  land c a p a b i l i t y  d i s t r i c t s  5, 6,  o r  7. 

Animal confinement f a c i l i t i e s  s h a l l  no t  be loca ted  on l and  wi th  
h igh groundwater (wi th in  48 inches  of t h e  su r face  a t  any t i m e  of  
the  y e a r ) ,  and s h a l l  be equipped wi th  i n f i l t r a t i o n  systems t o  
i n f i l t r a t e  a  5-year, 6-hour storm. 

No manure s to rage  o r  d i s p o s a l  p i l e s  s h a l l  be l o c a t e d  a t  animal 
confinement f a c i l i t i e s  un less  they a r e  p r o t e c t e d  from 
p r e c i p i t a t i o n  and s u r f a c e  runof f .  Manure s h a l l  be expor ted  from 
t h e  Region o r  composted and used f o r  r evege ta t ion  by October 15  
of each year  (TRPA, 1978, p. X I I - 2 ) .  

e. P e s t i c i d e s  

The 1981 208 Plan con ta ins  no p r o v i s i o n s  s p e c i f i c a l l y  address ing 
t h e  use  o f  p e s t i c i d e s  i n  t h e  Tahoe Region. P e s t i c i d e  use  must be 
c o n s i s t e n t  with s t a t e  water  q u a l i t y  s tandards .  



5. Water Quali ty Problems i n  Lake Tahoe and t h e  
Shore zone 

a .  Shorel ine Erosion 

The 1981 plan does not  conta in  provis ions  which s p e c i f i c a l l y  
address water q u a l i t y  problems r e l a t e d  t o  shore l ine  eros ion i n  
Lake Tahoe and o t h e r  lakes  i n  the  Region. To t h e  e x t e n t  t h a t  t h e  
p o r t i o n s  of t h e  shorezone a r e  i d e n t i f i e d  a s  SEZs, they a r e  
af forded the  p ro tec t ion  of SEZs. 

b.  Vessel Wastes 

The 1981 plan  c i t e s  t h e  p r o h i b i t i o n s  i n  s t a t e  law a g a i n s t  
d ischarges  of wastewater i n  t h e  Tahoe Region. P roh ib i t ions  of 
discharge of waste from boa t s  should be s t r i c t l y  and vigorously 
enforced t o  p r o t e c t  t h e  p u b l i c  hea l th .  The 1981 plan  a l s o  
r e q u i r e s  restrooms, pumpout f a c i l i t i e s ,  and t r a s h  recep tac les  t o  
be provided a t  commercial marinas and harbors,  and r e q u i r e s  boat  
washing f a c i l i t i e s  t o  be connected t o  a  sewer system un less  an 
acceptable  a l t e r n a t i v e  i s  provided (TRPA, 1977b, p. IV-15; SWRCB, 
1980, p. 136) . 
The 1981 plan does no t  r e q u i r e  master p lans  f o r  marina expansion 
o r  c o n t r o l s  on ant i - foul ing coat ings .  

c.  Dredging and Construction i n  Lake Tahoe 

The b i - s t a t e  p o l i c i e s  of  t h e  1981 208 p lan  do no t  address  water  
q u a l i t y  problems from dredging and const ruct ion i n  Lake Tahoe. 
The Cal i fornia-s ide  p o l i c i e s  c a l l  f o r  t h e  development of  BMPs, 
and requ i re  const ruct ion i n  Lake Tahoe t o  be surrounded by 
v e r t i c a l  sediment b a r r i e r s  (SWRCB, 1980, p. 135).  

The Cal i fornia-s ide  p o l i c i e s  a l s o  p r o h i b i t  t h e  d ischarge ,  o r  
threatened discharge ,  of  s o l i d  o r  l i q u i d  wastes a t t r i b u t a b l e  t o  
new p i e r  const ruct ion i n  s i g n i f i c a n t  f i s h  spawning h a b i t a t  o r  
a reas  immediately o f f shore  of  s tream i n l e t s  t o  a  depth of 30 f e e t  
(SWRCB, 1980, p.  183).  P i e r  cons t ruc t ion  i s  discouraged i n  o t h e r  
prime f i s h  h a b i t a t ,  and p i e r s  and j e t t i e s  should n o t  block 
c u r r e n t s  (SWRCB, 1980, p .  135) .  

Sect ion 404 of t h e  f e d e r a l  Clean Water Act r e q u i r e s  a  Army Corps 
of Engineers permit  f o r  any p r o j e c t  involving placement of  f i l l  
o r  e a r t h e n s m a t e r i a l  i n  wetlands. Such permits  cannot be i s sued  
without  s t a t e  c e r t i f i c a t i o n  regarding a t ta inment  of water q u a l i t y  
s tandards .  The Ca l i fo rn ia - s ide  p o l i c i e s  s t a t e  t h a t  the  Corps 
should not use genera l  permits  t o  r e g u l a t e  such a c t i v i t i e s  i n  t h e  
Tahoe Region (SWRCB, 1980, p. 166) . 



C. THE HYBRID ALTERNATIVE (ALTERNATIVE 3) 

The t h i r d  a l te rna t ive  addressed i n  t h i s  impact assessment adds 
several  water qua l i ty  programs which TRPA i s  already implementing 
t o  the  1981 plan (Alternative 2) .  It represents the  s t a t u s  quo, 
but i s  not considered a viable  long-range a l t e rna t ive .  (See 
discussion a t  page 189.) 

The following paragraphs describe only those programs which would 
be added t o  the 1981 plan,  Al ternat ive 2, under t h i s  a l t e rna t ive .  
The balance of the water q u a l i t y  management programs a r e  exact ly  
as  described fo r  the 1981 plan. 

1. Urban Runoff and Erosion 

Program of BMP Implementation. The hybrid plan (Alternat ive 3)  
includes the program of BMP implementation described i n  Section I 
(p. 108).  When a property owner appl ies  t o  TRPA f o r  a 
development permit ,  TRPA s h a l l  require  appl icat ion of BMPs t o  the 
p ro j ec t  s i t e  a s  a condition of approval. When the p ro j ec t  
involves modification of an ex i s t i ng  f a c i l i t y ,  TRPA s h a l l  a l so  
require  preparation of a plan and a schedule f o r  r e t roac t ive  
appl icat ion of BMPs t o  the e n t i r e  parce l  o r  p ro jec t  area .  The 
proportion of r e t r o f i t  work required a t  the  time of p ro j ec t  
implementation i s  a function of the  cos t  and the nature of the  
pro jec t  i n  question. 

For persons.who have no cause t o  come before TRPA fo r  a p ro j ec t  
approval, TRPA w i l l  r e l y  i n i t i a l l y  on voluntary compliance and 
publ ic  education t o  implement t he  BMPs. I f  TRPA i d e n t i f i e s  a 
s ign i f i can t  environmental problem re su l t i ng  from a lack of BMPs, 
TRPA may a l s o  request o r  require  a remedial act ion plan t o  
cor rec t  the  problem. 

L i m i t s  on Land Coverage and SEZ Encroachment. Like the  1981 
plan,  t he  hybrid plan (Alternat ive 3) allows the c rea t ion  of land 
coverage i n  land capab i l i t y  d i s t r i c t s  1, 2 and 3 and SEZs fo r  
p ro j ec t s  by public e n t i t i e s  where necessary fo r  the  
implementation of the a i r  q u a l i t y  nonattainment plan o r  the  
t ranspor ta t ion  element of the  regional  plan,  publ ic  recrea t ion ,  
o r  p ro tec t ion  of the  publ ic  hea l th  sa fe ty ,  and general welfare, 
provided a l l  o ther  f ea s ib l e  a l t e r n a t i v e s  have been exhausted. 
However, the  hybrid plan adds the  e x p l i c i t  requirement t h a t  land 
i n  capab i l i t y  d i s t r i c t s  1, 2 and 3 must be res tored i n  an amount 
1.5 times the area disturbed beyond what the  Bailey coef f ic ien ts  
would allow o r ,  i f  the  p r o j e c t  i s  i n  an SEZ, 1.5 times the area 
of SEZ dis turbed by the  pro jec t .  



Excess Coverage Mitigation Program. The hybrid plan (Alternative 
3) incorporates the excess coverage mitigation program described 
i n  Section I (p. 111) i n t o  the 1981 208 plan. When p ro j ec t s  a r e  
approved fo r  modification o r  r ehab i l i t a t i on  of f a c i l i t i e s  on 
parcels  with ex is t ing  coverage i n  excess of the  Bailey 
coef f ic ien ts  ("excess coverage"), the  land coverage mit igat ion 
program provides fo r  the reduction of coverage i n  an amount 
proportional t o  the cost  of the  p ro j ec t  and the ex ten t  of excess 
coverage. To accomplish these reductions, property owners may 
(1) reduce coverage on-site,  (2) reduce coverage o f f - s i t e  within 
the hydrologically-related area,  ( 3 )  i n  l i e u  of coverage 
reduction, pay an excess coverage mitigation fee  t o  a land bank 
establ ished t o  accomplish coverage reductions, ( 4 )  consolidate 
l o t s  o r  adjust  l o t  l i ne s ,  o r  (5) any combination of t he  above. 

Land Use Planning and Control. The hybrid plan (Alternat ive 3) 
adds land use planning and control  t o  the 1981 208 plan,  a s  
described i n  Section I (p. 114). The land use plan,  a s  set fo r th  
i n  the  Goals and Pol ic ies  and the Plan Area Statements and Maps, 
a s s i s t s  TRPA i n  meeting i t s  water qua l i t y  object ives  by d i r ec t ing  
addi t ions  and changes i n  land use t o  the  most appropriate areas.  

Transfer of Development. The hybrid plan incorporates t r ans fe r  
programs, except fo r  t r ans fe r s  of land coverage t h a t  r e s u l t  i n  
coverage on a parcel  exceeding the Bailey coe f f i c i en t s ,  i n t o  the 
1981 208 plan. There a r e  th ree  types of t r ans fe r  programs which 
a re  included i n  the  hybrid plan: t r ans fe r s  of r e s i d e n t i a l  
development r i gh t s ,  t r ans fe r s  of ex i s t i ng  development, and 
t r ans fe r s  of r e s iden t i a l  a l loca t ions .  For a descr ipt ion of these 
programs, see Section I (p. 126) . 
SEZ Restoration Program. Alternative 3, the  hybrid plan,  
includes the SEZ res tora t ion  program, s e t  fo r th  i n  Volume 111. 

F e r t i l i z e r  Reporting Requirements. The hybrid plan,  Al ternat ive 
3 ,  adds f e r t i l i z e r  report ing requirements t o  the 1981 208 plan,  
Alternative 2. A s  described i n  Section I (p. 140) ,  TRPA may 
require uses t h a t  require  regular  f e r t i l i z e r  maintenance (e.g., 
golf courses) t o  submit f e r t i l i z e r  management programs f o r  TRPA 
review and approval. Large users  of f e r t i l i z e r  i d e n t i f i e d  by 
TRPA s h a l l  i n i t i a t e  tracking programs t o  monitor f e r t i l i z e r  use 
on lands under t h e i r  control .  

2. Airborne Nutr ients  

The hybrid plan, Al ternat ive 3 ,  adds programs t o  cont ro l  the  
deposition of airborne nu t r i en t s  on Lake Tahoe t o  t he  1981 208 
plan, The programs include improved mass t r a n s i t ,  redevelopment 



and r e d i r e c t i o n  of land use ,  and emission l i m i t a t i o n s  f o r  
combustion hea te r s ,  t o  t h e  e x t e n t  t h a t  these  programs a r e  
c o n s i s t e n t  with t h e  1981 p l a n ' s  l i m i t a t i o n s  on l and  coverage and 
dis turbance  of SEZs. For more information on t h e s e  programs, see 
Section I ,  p. 141. 

3. Waste Management 

Mandatory Garbage Pickup. The hybrid p lan  adds t h e  requirement 
of  mandatory garbage pickup t o  t h e  1981 208 plan.  (See Sect ion 
I ,  p. 145.) 

. Snow and I c e  Control.  The hybrid p lan  adds requirements t o  
provide BMPs f o r  snow and i c e  c o n t r o l ,  and repor t ing  requirements 
f o r  persons using highway abras ives  and d e i c e r s ,  t o  t h e  1981 208 
plan.  (See Sect ion I,  p. 146.) 

4. Natura l  Area Management 

Land Use Planning and Control .  The hybrid plan (Al te rna t ive  3)  
adds land use planning and c o n t r o l  f o r  n a t u r a l  a r e a s  t o  t h e  1981 
208 p l a n ,  a s  described i n  Sec t ion  I (pp. 149, 153) .  The land use 
p lan ,  a s  s e t  f o r t h  i n  t h e  Goals and P o l i c i e s  and t h e  Plan Area 
Statements and Maps, a s s i s t s  TRPA i n  meeting i s  water  q u a l i t y  
o b j e c t i v e s  by d i r e c t i n g  a d d i t i o n s  and changes i n  land use t o  t h e  
most appropr ia te  a reas .  Planning and c o n t r o l s  f o r  n a t u r a l  a r e a s  
cover timber ha rves t ,  outdoor r e c r e a t i o n ,  ORV use ,  and l i v e s t o c k  
confinement.and grazing.  

P e s t i c i d e  Controls .  The hybr id  p lan  (Al te rna t ive  3) adds 
p e s t i c i d e  c o n t r o l  p rov i s ions ,  a s  descr ibed i n  Sect ion I (p. 154) 
t o  t h e  p rov i s ions  of t h e  1981 208 plan.  

5. Water Qua l i ty  Problems i n  Lake Tahoe and t h e  
Shorezone 

Shorel ine  Erosion. The hybr id  p lan  (Al te rna t ive  3) adds 
r e s t r i c t i o n s  on shorezone encroachment and vege ta t ion  a l t e r a t i o n ,  
and requirements f o r  BMPs i n  shorezone a r e a s ,  t o  t h e  1981 p lan ,  
A l t e r n a t i v e  2. These programs, descr ibed i n  Sect ion I (p. 154) 
r e s t r i c t  shorezone development i n  accordance wi th  t h e  shorezone 
to le rance  d i s t r i c t s  dep ic ted  on TRPA over lay  maps, and r e q u i r e  
t h e  a p p l i c a t i o n  of BMPs t o  p u b l i c  and p r i v a t e  l ands  i n  shorezone 
a r e a s ,  a s  i n  a l l  o t h e r  a r e a s  o f  t h e  Region. 



D. THE PROPOSED ALTERNATIVE--AMENDMENTS TO THE 208 PLAN 
AS DESCRIBED I N  SECTION I (Al ternat ive  4 )  

The four th  a l t e r n a t i v e  addressed i n  t h i s  assessment of  
environment, s o c i a l ,  and economic impacts is  the  proposed 
amendments t o  the  208 p lan  described i n  Sect ion I. Rather than 
TRPA repeat ing the  desc r ip t ion  of  t h e  proposed a c t i o n  he re ,  t h e  
reader should r e f e r  t o  Section I ,  Chapter I V .  That d e s c r i p t i o n  
fol lows t h e  same o u t l i n e  a s  t h e  desc r ip t ion  of t h e  1981 p lan ,  
Al te rna t ive  2. 

Al te rna t ive  4 i s  most s i m i l a r  t o  t h e  hybrid p lan ,  A l t e r n a t i v e  3 ,  
but  it conta ins  s e v e r a l  key concepts which cannot be implemented 
under t h e  1981 208 p lan ,  and which a r e  no t  included i n  
Al te rna t ives  2 and 3 .  The following paragraphs summarize t h e  
water q u a l i t y  management programs unique t o  Al te rna t ive  4: 

Individual  Parcel  Evaluation System (IPES). IPES i s  a 
development p r i o r i t y  system f o r  single-family p a r c e l s  which 
d i r e c t s  development f i r s t  t o  those  p a r c e l s  most s u i t a b l e  f o r  
development i n  accordance with t h e  th resho lds  and o t h e r  
considera t ions .  IPES eva lua tes  a p a r c e l  wi th  r e s p e c t  t o  seven 
c r i t e r i a  and ranks them from most s u i t a b l e  t o  l e a s t  s u i t a b l e ,  by 
ju r i sd ic t ion .  Only p a r c e l s  i n  t h e  top  rank a s  def ined by TRPA 
may pursue a bui ld ing permit.  The numerical l e v e l  d e f i n i n g  t h e  
top  rank f o r  any j u r i s d i c t i o n  may be lowered annual ly  by t h e  
number of  a l l o c a t i o n s  u t i l i z e d  i n  t h a t  j u r i s d i c t i o n  t h e  previous 
year ,  provided a number of condi t ions  a r e  m e t .  (For a d e t a i l e d  
desc r ip t ion  of IPES, see Sect ion I,  p. 116.) 

Under t h e  1981 208 p lan  (Al te rna t ive  21, TRPA determines t h e  
e l i g i b i l i t y  f o r  development of s ingle-family homes by l i m i t i n g  
development t o  land c a p a b i l i t y  d i s t r i c t s  4, 5,  6 and 7 ,  a s  set  
f o r t h  i n  t h e  Bailey Report. 

However, based on t h e  recommendations of t h e  Consensus Building 
Workshop t o  develop and implement a new system which i s  c r e d i b l e  
and understandable by t h e  p u b l i c  and a s  accura te ,  o b j e c t i v e ,  and 
s c i e n t i f i c  a s  poss ib le ,  t h e  TRPA proposes t o  amend t h e  1981 p lan  
by incorpora t ing IPES. 

Coverage Transfers .  Based on recommendations from t h e  Consensus 
Building Workshop and t h e  IPES t e c h n i c a l  committee, TRPA has 
adopted p o l i c i e s  al lowing f o r  l imi ted  t r a n s f e r s  of  coverage 
between pa rce l s ,  and proposes t o  amend t h e  1981 208 p l a n  t o  
accommodate these  p o l i c i e s .  The allowed base coverage on a 
p a r c e l  ( i . e . ,  t h e  Bai ley  coverage) may be increased by t r a n s f e r  
wi th in  hydrological ly-re la ted  a r e a s  up t o  t h e  l i m i t s  set f o r t h  i n  
Table 15. Only c e r t a i n  uses  i n  c e r t a i n  circumstances may 
inc rease  t h e i r  allowed coverage by t r a n s f e r .  (For a d e t a i l e d  
desc r ip t ion  of coverage t r a n s f e r s ,  see Section I ,  p.  121.1 



The 1981 plan (Alternative 2)  s e t s  the allowable impervious 
coverage fo r  a  given parce l  o r  p ro jec t  a rea  by applying the  
coverage coef f ic ien ts  i n  the  Bailey report  with c e r t a i n  
exceptions. The TRPA threshold fo r  s o i l  conservation a l s o  s t a t e s  
t h a t  impervious coverage s h a l l  comply with the Bailey Report. 

SEZ Cr i t e r i a  and Setbacks. The 1981 208 plan (Alternat ive 2) 
i d e n t i f i e s  SEZs using four c r i t e r i a :  minimum buffer  s t r i p ,  
r ipar ian  vegetation,  a l l u v i a l  s o i l s ,  and 100-year f lood p la in .  
However, the TRPA Goals and Pol ic ies  (TRPA, 1986a) say t h a t  t h i s  
process s h a l l  be reviewed and revised pursuant t o  t he  
recommendations of the  IPES technical  committee (Goals and 
Pol ic ies ,  p. IV-25). The IPES technical  committee recommended 
refined c r i t e r i a  f o r  SEZ iden t i f i ca t ion ,  based on the  use of 
primary and secondary SEZ indicators .  (For a  de t a i l ed  descrip- 
t ion of these c r i t e r i a ,  see Section I ,  p. 133).  

One of the recommendations of the  IPES technical  committee was t o  
separate buffers ,  o r  setbacks,  from the SEZ i t s e l f .  Thus, under 
the proposed amendments t o  the  208 plan (Alternat ive 41 ,  only 
areas  displaying the hydrological and b io logica l  fea tures  of an 
SEZ are  i den t i f i ed  a s  SEZ; setbacks a re  provided from the  edge of 
a l l  SEZs. Under the  1981 Plan (Alternative 2 ) ,  buffer  zones a r e  
included within the  SEZ, and may o r  may not  provide setbacks from 
the hydrological and b io logica l  a t t r i b u t e s  of the  SEZ. 

Exceptions t o  the Res t r ic t ions  on Land Coverage and SEZ 
Disturbance. The 1981 ~ l a n  (Alternative 2) allows exceptions t o  - .. 
the prohibi t ions  on development i n  SEZs and i n  excess of the  
Bailey coef f ic ien ts  f o r  approved erosion cont ro l  work and f o r  
p ro jec t s  necessary t o  implement the approved a i r  qua l i t y  
nonattainment plan o r  the  t ransporta t ion element of the  Regional 
Plan, o r  f o r  publ ic  recreat ion o r  the protect ion of the  publ ic  
heal th ,  sa fe ty ,  o r  welfare, provided a l l  feas ib le  a l t e r n a t i v e s  
have been exhausted and mit igat ion i s  provided (TRPA Ordinance 
81-5). 

The proposed amendments (Alternat ive 4) allow exceptions t o  t he  
prohibi t ions  on SEZ disturbance and disturbance i n  excess of the  
Bailey coe f f i c i en t s  only by t r a n s f e r  o r  with 1.5:l o f f se t s .  The 
proposed amendments allow land coverage i n  SEZs f o r  publ ic  heal th  
and sa fe ty ,  environmental protect ion,  publ ic  outdoor recrea t ion ,  
and access t o  otherwise bui ldable  s i t e s ,  provided t h a t  TRPA makes 
required findings and a l l  encroachment i s  o f f s e t  by res tora t ion  
of disturbed SEZs a t  the  r a t e  of 1.5:l.  (For a  de t a i l ed  
descr ipt ion,  see Section I, pp. 121, 125, 129.) 

The proposed 208 amendments allow coverage i n  excess of the  
Bailey coe f f i c i en t s  by t r a n s f e r  only, only fo r  c e r t a i n  uses and 
circumstances, a s  described i n  Section I (p. 121) and under 
Coverage Transfers,  above. 



Finally,  for  portions of the Region within California,  the  1981 
Plan (Alternative 2) prohibi ts  cer tain uses i n  land capabi l i ty  
d i s t r i c t s  1, 2 ,  and 3:  campgrounds, sk i  area roads, and l ivestock 
confinement f a c i l i t i e s .  A l l  other uses are allowed, provided 
they conform t o  the coverage coeff ic ients  of the Bailey system. 
(See Ordinance 81-5, TRPA, 1981b.) The proposed 208 amendments 
(Alternative 4 )  permit only cer ta in  new uses i n  capabi l i ty  
d i s t r i c t s  1, 2 ,  and 3 ,  and prohibi t  a l l  others. Public outdoor 
recreation and public service uses may be permitted i n  capabi l i ty  
d i s t r i c t s  1, 2 ,  and 3 ,  provided TRPA makes the required findings, 
and any coverage i n  excess of the Bailey coeff ic ients  is  o f f s e t  
a t  a  r a t e  of 1.5:l. (Coverage i n  excess of the Bailey 
coeff ic ients  i s  not allowed unless provided for  under the 
pol ic ies  governing coverage t ransfers . )  

Other differences. In addition t o  these four main categories,  
there are  other differences between Alternative 4 and 
Alternatives 2 and 3 which may a f f e c t  the analysis of 
environmental, soc ia l ,  and economic impacts. The 1981 plan, 
includes more-detailed ru les  regarding the use of f e r t i l i z e r s  on 
golf courses in  California;  requires annual reports from 
wastewater col lect ion and treatment f a c i l i t i e s  and s k i  areas;  
c a l l s  for  development of a  comprehensive so l id  waste management 
plan; s e t s  up a  three-level system of land designations f o r  ORV 
use; es tabl ishes d i f f e ren t  performance standards for  grazing and 
livestock confinement; c a l l s  for  addi t ional  waste management 
pract ices  a t  marinas; and s e t s  d i f fe rent  l i m i t s  on construction 
within the shorezone of Lake Tahoe. The impacts of these 
d i f fe rent  pol ic ies  w i l l  be discussed i n  Chapter 11, Probable 
Environmental, Social ,  and Economic Impacts of the Proposed 
Action and Alternatives. See Table 20 for  a  summary of a l l  the 
provisions of the four a l te rna t ives .  



11. PROBABLE ENVIRONMENTAL, SOCIAL, AND ECONOMIC IMPACTS OF THE 
PROPOSED ACTION AND ALTERNATIVES 

The following discussions of the major considerations cover the 
applicable standards, the existing situation, and anticipated 
impacts and required mitigation for each alternative. Detailed 
technical discussions referred to in the text of this chapter 
appear in the Technical Appendix, Volume VII. 

A. LAND USE 

1. Applicable Standards 

The land use plans of local government, federal.and state land 
management agencies, and TRPA constitute the applicable land use 
standards in the Tahoe Region. Where there are differences 
between other land use plans and TRPA's Plan Area Statements, the 
most stringent requirements are applied. Units of local 
government have attempted to make their zoning consistent with 
the TRPA standards to minimize conflicts. 

The Plan Area Statements (TRPA, 1987d3 are described in Section I 
p. 1 4  They implement specific land use policies, such as 
permissible uses and densities, for areas of similar use and 
character. TRPA may also adopt more-detailed plans, such as 
community plans and master plans, which constitute additional 
land use standards. 

2. Existing Situation 

Existing land use in the Tahoe Region is described in the Setting 
(Section I, Chapter 11). The TRPA Goals and Policies and Plan 
Area Statements and Maps constitute a land use plan which is 
being implemented under the authority of the Compact. Activities 
in the Region must comply with the land use plan which restricts 
new subdivisions, identifies permissible uses, adopts land use 
districts and themes, limits land coverage and disturbance on 
sensitive lands, restricts development in flood'plains, and 
targets SEZs for restoration. 

The Regional Plan establishes the theme of development with 
mitigation as the dominant land use theme, but also provides for 
maximum regulation of certain areas, such as the portion of the 
Desolation Wilderness within the Tahoe Region (consistent with 
federal statutes and the LTBMU Land and Resource Management 
Plan), and for redirection of land use in blighted areas, such as 
the City of South Lake Tahoe redevelopment area. 



A s  of October, 1988, the  Redevelopment Agency of  t h e  C i t y  of  
South Lake Tahoe i s  prepar ing  a redevelopment p l a n  f o r  t h e  
redevelopment a r e a  between Sk i  Run Boulevard and t h e  south 
s t a t e l i n e .  Community planning,  a s  descr ibed i n  Sect ion  I (p. 
115) i s  underway i n  Tahoe C i t y  and Douglas County. The TRPA has  
adopted a pre l iminary  plan f o r  Tahoe Ci ty .  

3 .  Antic ipated  Land U s e  Impacts 

a .  No-Growth A l t e r n a t i v e  (Al te rna t ive  1) 

The No-Growth Al te rna t ive  (Al te rna t ive  1) allows no new 
impervious coverage i n  the  Tahoe Region and no t r a n s f e r  of  
e x i s t i n g  coverage between p a r c e l s .  It l i m i t s  new development t o  
r e h a b i l i t a t i o n  on ly ,  and a l lows t r a n s f e r s  of  development provided 
they involve no new coverage o r  t r a n s f e r  of  coverage. 

Under t h e  No-Growth Al te rna t ive ,  redevelopment and community 
planning programs would have t o  observe t h e  p o l i c i e s  of  no new 
coverage and no t r a n s f e r s  of  e x i s t i n g  coverage. These p o l i c i e s  
would tend t o  discourage redevelopment and remove i n c e n t i v e s  f o r  
community planning under t h e  Goals and P o l i c i e s .  Thus, t h e  
negat ive  aspec t s  of  the  e x i s t i n g  urban land use  p a t t e r n  would be 
perpetuated .  The e x i s t i n g  l and  use matr ix  inc ludes  many 
f a c i l i t i e s  t h a t  have become o b s o l e t e ,  and t h e  inadequacies o f  t h e  
b u i l t  environment a r e  de t r imen ta l  t o  t h e  economic v igor  of t h e  
Region (Urban Land I n s t i t u t e ,  1985).  Many of t h e  t o u r i s t - s e r v i n g  
f a c i l i t i e s  a r e  30 t o  40 yea r s  o l d  and do n o t  m e e t  t h e  needs o f  
c u r r e n t  v i s i t o r s  and the  p o t e n t i a l  v i s i t o r  market (Economic 
Technical  Committee, 1986) . 
This a l t e r n a t i v e  would f r e e z e  e x i s t i n g  land use types ,  l o c a t i o n s ,  
and i n t e n s i t i e s  a s  they a r e  today,  except  a s  they would be 
a f f e c t e d  by r e h a b i l i t a t i o n  and t r a n s f e r  o f  development. The 
r e h a b i l i t a t i o n  o f  e x i s t i n g  s t r u c t u r e s  would genera te  coverage 
mi t iga t ion  p r o j e c t s ,  p r i m a r i l y  on p roper ty  o f  low economic 
e f f i c i e n c y ,  s ince  t h e  land bank o r  a person doing a p r i v a t e  
mi t iga t ion  p r o j e c t  w i l l  normally a t tempt  t o  minimize t h e  c o s t  of  
m i t i g a t i n g  coverage. The Tahoe Conservancy, i n  a s t a f f  r e p o r t  on 
land coverage banking, s a i d  t h a t  p r o p e r t i e s  obtained by t h e  
Conservancy f o r  coverage m i t i g a t i o n  would tend t o  be 
environmental ly s e n s i t i v e  o r  r e s t o r a b l e  p a r c e l s  with substandard 
s t r u c t u r e s  on them ( C a l i f o r n i a  Tahoe Conservancy, 1988). 

TRPA has  es t imated ,  based on p r o j e c t e d  l e v e l s  of permit  a c t i v i t y ,  
t h a t  t h e  coverage mi t iga t ion  program would r e s t o r e  about t h r e e  
a c r e s  of  coverage p e r  year  (TRPA, 1988a). Over 20 yea r s ,  t h e  
program could r e s t o r e  approximately 60 a c r e s  of  coverage. 



However, the reduction i n  incent ives  f o r  redevelopment and 
community planning might lower the propensity t o  r e h a b i l i t a t e  
proper t ies ,  leading t o  a lower r a t e  of coverage reduction than 
projected.  The r e s u l t s  would be spread evenly around the Region, 
since excess coverage must be mitigated within hydrologically 
r e l a t ed  areas. 

The SEZ res tora t ion  program, a p a r t  of the  No-Growth Alternat ive,  
w i l l  c rea te  new areas  of open space and opportuni t ies  f o r  passive 
recreation.  TRPA thresholds require res tora t ion  of 25 percent 
(or about 1100 acres)  of t he  disturbed, subdivided, and developed 
SEZs, The res tora t ion  program i s  found i n  Volume 111. 

It i s  d i f f i c u l t  t o  pred ic t  the  impact of  t he  No-Growth 
Alternative on population. During the period of building 
moratoria and slow growth i n  the  Tahoe Region s ince about 1980, 
the population of the Region did not change s ign i f i can t ly .  Even 
though one segment of the res ident  economy, the s k i l l e d  bui lding 
t rades ,  was s ign i f i can t ly  diminished, it appears t o  have been 

. replaced by minimum-wage serv ice  industry  workers (Economic 
Technical Committee, 1986). Assuming these t rends a r e  
representat ive of long-term conditions under a no-growth 
a l t e rna t ive ,  TRPA p ro j ec t s  a r e l a t i v e l y  s t ab l e  population, with a 
lower average income, over time. See Table 2 1  f o r  a comparison 
of population impacts of t he  four a l te rna t ives .  

b. No-Action Alternat ive (1981 208 Plan) 

The 1981 208 plan ( the  No-Action Alternat ive o r  Alternat ive 2) 
places  r e s t r i c t i o n s  on new subdivisions and requires  a l l  new 
development t o  comply with the Bailey land coverage coe f f i c i en t s  
on a parcel-by-parcel bas i s .  I t  does no t  allow coverage 
t r a n s f e r s ,  except by l o t  consolidation o r  expansion of the  
pro jec t  area ,  with a l imited exception f o r  commercial t r a n s f e r s  
within s ingle  watersheds i n  Nevada (TRPA, 1981b, Ordinance 81-5). 
It does allow t r a n s f e r  of development provided the r e su l t i ng  
coverage on a parce l  does no t  exceed the Bailey coe f f i c i en t s  o r  
the ex i s t i ng  coverage, whichever is  grea te r .  

This a l t e rna t ive  w i l l  maintain the ex i s t i ng  boundaries of t he  
urban area within the Region, and w i l l  general ly  r e s u l t  i n  t he  
i n - f i l l  of property i n  land capabi l i ty  d i s t r i c t s  4 through 7 with 
urban land uses, cons is ten t  with the TRPA Plan Area Statements. 
I t  a l s o  w i l l  r e s u l t  i n  expanded use of non-urban a reas  fo r  
recreat ion and resource management, within the cons t r a in t s  of the  
land coverage po l i c i e s .  



Based on data obtained by the IPES crews during the summer of 
1987, TRPA estimates that approximately 9000 single-family 
parcels remain in land capability districts 4 through 7. (For 
details on this estimate, see the Technical Appendix.) Under 
this alternative, these parcels would eventually be developed 
with single-family homes. See Table 19 for a comparison of the 
additional single-family parcels which could be developed under 
the four alternatives. 

The level of additional commercial, tourist, multi-family and 
public service development that could ultimately be anticipated 
under this alternative is constrained by limits on impervious 
coverage, limited available land, and economic demand. Over 20 
years, TRPA projects 850,000 square feet of additional commercial 
floor area, 400 additional hotel/motel units, 1,600 additional 
multi-family units, and a congruent level of growth in the public 
service sector (TRPA, 1987a, Technical Appendix). Note that 
these projections and the projections made for the other 
alternatives are only for purposes of analyzing the potential 
impacts of additional development. They are not to be construed 
as levels of additional development permitted by TRPA, nor are 
they to be construed as limits on additional development. The 
Regional Plan establishes allocation limits for single family 
homes through 1991, and limits on tourist accomodation units and 
commercial floor area through the first ten years (until July 1, 
1997). TRPA will decide later on additional development beyond 
these periods, but only after appropriate environmental 
documentation, including a demonstration that environmental 
thresholds will be attained and maintained. 

Like the No-Growth Alternative, this alternative tends to reduce 
the incentives for redevelopment and community planning. Thus, 
the resulting pattern of land use would tend to reflect existing 
conditions rather than redirect or concentrate land use in 
commercial core areas. 

The impact of this alternative on regional population depends 
upon the number of available housing units and average occupancy 
rates. Given the assumptions regarding new residential, 
commercial, tourist, recreation, and public service growth stated 
above, TRPA estimates that the ultimate population of both 
residents and overnight visitors will increase about 35 percent 
over 1985 levels. See Table 21 for a comparison of projected 
ultimate population levels under the four alternatives. 

This alternative, the 1981 plan, would have some specific land 
use impacts for the portions of the Region within California. 
The California-side policies of the 1981 plan effectively 
prohibit the construction of new golf courses (SWRCB, 1980, p. 
232), and do not allow the development of new campgrounds in high 
erosion hazard lands or SEZs (SWRCB, 1980, p. 131). The latter 
policy would tend to direct overnight recreational facilities to 
higher capability lands. 



c. The Hybrid Plan (Alternat ive  3) 

The hybrid plan,  Al ternat ive  3, would have impacts on land use 
s imilar  t o  t he  1981 p lan ,  Al ternat ive  2. However, a s  a hybrid of 
the  1981 plan and TRPA's recently-amended Regional Plan, 
development of new single-family homes would be constra ined t o  
approximately 6000 homes over a 20-year period i n  order t o  meet 
t ransporta t ion and o ther  thresholds.  (See the  discussion i n  
TRPA, 1987a, p.  IV-28.) These homes would be b u i l t  i n  land 
capabi l i ty  d i s t r i c t s  4 ,  5,  6 and 7. 

Another difference w i l l  r e s u l t  from implementation of t h e  
coverage mitigation program, which would have an e f f e c t  on land 
use by c rea t ing  up t o  60 additional. acres ,  over 20 years ,  of open 
space, l a rge ly  from proper t ies  cur ren t ly  committed t o  sub-standard 
development. This a l t e rna t ive  would a l s o  c r ea t e  new open space 
and passive recreat ion oppor tun i t i es  through the  SEZ Restoration 
Program. See the  descr ip t ions  of these impacts under t he  
No-Growth Alternative.  

. Given the  assumptions regarding new r e s i d e n t i a l ,  commercial, 
t o u r i s t ,  recreat ion,  and publ ic  se rv ice  development presented 
under Land Use, TRPA est imates  t h a t  the  ul t imate  population of 
res iden ts  and overnight v i s i t o r s  w i l l  increase  about 27 percent  
over 1985 leve ls .  See Table 21. 

d. The Proposed Amendments (Al ternat ive  4) 

The proposed 208 amendments, Al ternat ive  4 ,  include s t r i c t  l i m i t s  
on new subdivisions,  use IPES t o  d i r e c t  the  development of 
single-family homes, and use t he  Bailey coverage coe f f i c i en t s  o r  
t he  IPES equivalent (with the  p o s s i b i l i t y  of t r a n s f e r s )  t o  guide 
a l l  types of development i n  conjunction with t he  TRPA Plan Area 
Statements and loca l  land use plans .  

This a l t e rna t ive  w i l l  maintain t he  ex i s t i ng  boundaries of t h e  
urban area within the  Region, and w i l l  general ly  r e s u l t  i n  the  
i n - f i l l  of psoperty i n  land capab i l i t y  d i s t r i c t s  4 through 7 with 
urban land uses ,  cons i s ten t  with the  TRPA Plan Area Statements. 
It a l so  w i l l  r e s u l t  i n  expanded use of non-urban a reas  f o r  
rec rea t ion  and resource management, within t h e  cons t r a in t s  of the  
land coverage po l i c i e s .  

The number of add i t iona l  single-family homes which could be 
e l i g i b l e  t o  be b u i l t  under IPES i s  about t h e  same a s  t h e  number 
of homes which would be b u i l t  under Al ternat ive  2 ,  t h e  1981 plan. 
But l i k e  Alternat ive  3 ,  t he  a c t u a l  number of single-family homes 
which can be developed i s  constrained t o  approximately 6000 over 
20  years,  i n  order t o  achieve t h e  t ranspor ta t ion  thresholds .  See Table 
22 f o r  a comparison of single-family parce l s ,  by county, which 
could be developed under t he  four  a l t e rna t ive s .  



The p a t t e r n  of  land use i n  t h e  single-family home s e c t o r  w i l l  be 
s i m i l a r  t o  t h e  i n - f i l l  p a t t e r n  i n  Al te rna t ives  2  and 3, b u t  w i l l  
involve l a r g e r  a r e a s  of  e x i s t i n g  subdivis ions ,  s i n c e  IPES i s  no t  
l imi ted  t o  p a r c e l s  v e r i f i e d  t o  be i n  land c a p a b i l i t y  d i s t r i c t s  4, 
5,  6 and 7.  A l l  p a r c e l s  developed f o r  s ingle-family uses  must be 
served by paved road, water ,  sewer, and e l e c t r i c  u t i l i t y ,  
al though waivers of  t h e  paved road requirement a r e  p o s s i b l e  i n  
some ins tances .  

Projec ted  l e v e l s  of  commercial, m u l t i - r e s i d e n t i a l ,  t o u r i s t ,  
r e c r e a t i o n ,  and pub l i c  s e r v i c e  growth a r e  t h e  same f o r  
Al te rna t ive  4 a s  f o r  Al te rna t ives  2 and 3 .  However, t h e  p a t t e r n  
of land use w i l l  be d i f f e r e n t ,  s ince  A l t e r n a t i v e  4  w i l l  gu ide  
most commercial, t o u r i s t ,  and m u l t i - r e s i d e n t i a l  development t o  
community p lan  a r e a s  t o  t ake  advantage o f  the  t r a n s f e r  o f  
coverage provis ions .  The community p lan  a r e a s  a re :  Tahoe C i t y ,  
Kings Beach, Tahoma, Homewood, Sunnyside, Lake F o r e s t ,  Carnel ian  
Bay, and Tahoe Vis ta  i n  P lace r  County; Meyers, t h e  South Wye, 
Bijou/Al Tahoe, and the  Ski  Run-to-Stateline redevelopment a r e a  
i n  E l  Dorado County; North S t a t e l i n e  and t h e  I n c l i n e  commercial, 
t o u r i s t ,  and i n d u s t r i a l  a r e a s  i n  Washoe County; and S t a t e l i n e ,  
Kingsbury Grade, and Round H i l l  i n  Douglas County. 

The t r a n s f e r  o f  coverage p rov i s ions ,  which w i l l  be f a c i l i t a t e d  by 
land banks, w i l l  have a  p o s i t i v e  impact on land use by c r e a t i n g  
i n c e n t i v e s  t o  r e h a b i l i t a t e  o r  r ep lace  obso le te  u s e s ,  reducing 
unconsolidated o r  s t r i p  development, and c o n t r i b u t i n g  t o  
upgrading of t h e  t h e  b u i l t  environment and economic recovery. 

A s  i n  A l t e r n a t i v e s  1 and 3 ,  t h e  excess  coverage m i t i g a t i o n  
program w i l l  r e s u l t  i n  t h e  r e s t o r a t i o n  o f  p a r c e l s  c u r r e n t l y  
committed t o  land coverage and substandard development. S ince  
the  redevelopment p l a n s  and community p lans  a r e  expected t o  
c r e a t e  a  higher propensi ty  t o  r e h a b i l i t a t e  p roper ty  i n  commercial 
core a r e a s ,  t h e  r a t e  of  coverage m i t i g a t i o n  should be h igher ,  and 
t h e  u l t ima te  of  amount of  coverage r e s t o r e d  should be  l a r g e r  than 
the  o t h e r  a l t e r n a t i v e s .  However, s i n c e  d a t a  on t h e  p ropens i ty  t o  
r e h a b i l i t a t e  p roper ty  under t h e  va r ious  a l t e r n a t i v e s  do n o t  
e x i s t ,  TRPA es t ima tes  t h a t  t h e  u l t i m a t e  amount o f  coverage 
r e s t o r e d  through coverage mi t iga t ion  w i l l  a l s o  be  about 60 a c r e s  
f o r  t h i s  a l t e r n a t i v e .  

Like t h e  o t h e r  a l t e r n a t i v e s ,  t h e  impact of A l t e r n a t i v e  4 on 
reg iona l  popula t ion  depends upon t h e  number o f  a v a i l a b l e  housing 
u n i t s  and average occupancy r a t e s .  Given t h e  assumptions 
regarding new r e s i d e n t i a l ,  commercial, t o u r i s t ,  r e c r e a t i o n ,  and 
p u b l i c  s e r v i c e  growth s t a t e d  above, TRPA e s t i m a t e s  t h a t  t h e  
u l t i m a t e  popula t ion  of  r e s i d e n t s  and overn igh t  v i s i t o r s  w i l l  
i n c r e a s e  about 27 pe rcen t  over 1985 l e v e l s .  See Table 21 f o r  a  
comparison of  p r o j e c t e d  u l t i m a t e  popula t ion  l e v e l s  under t h e  four 
a l t e r n a t i v e s ,  



County 

E l  Dorado 
Total 
Resident 
Vis i tor  

Placer 
Total 
Resident 
Vis i tor  

Douglas 
Total 
Resident 
Vis i tor  

Washoe 
Total 
Resident 
Vis i to r  

TOTAL 
Total 
Resident 
Vis i tor  

TABLE 2 1  
2005 Population Estimates, by Alternative 

Alternative 1 Alternative 2 Alternative 3 Alternative 4 



TABLE 22 

Additional Single Family Dwellings, by Alternative 

Alt 2 A l t  3 Alt 4 
No-Action Hybrid Proposed 

El Dorado Co. 6,270 4,020 4,080 

Placer Co. 2,090 1,340 1,034 

Douglas Co. 80 8 0 272 

Washoe Co. 560 560 614 

Total 9,000 6,000 6,000 



B. SOILS 

1. Applicable Standards 

The TRPA thresholds establish standards applicable to soil 
conservation in the Tahoe Region. The thresholds state, 
"Impervious cover shall comply with the Land Capability 
Classification of the Lake Tahoe Basin, California-Nevada, A 
Guide for Planning (Bailey, 19741." Two other soil conservation 
thresholds which apply to SEZs are discussed on page 11-17 under 
SEZs . 
The Bailey coefficients for impervious coverage in the various 
land capability districts are as follows: 

Capability District Percent Cover 

The Bailey Report does not include a detailed implementation 
program. However, TRPA, CTRPA, and the Lahontan Board have 
applied the coverage coefficients prospectively to new 
development'on unimproved parcels and in some cases have required 
reductions in excess coverage on improved parcels as a condition 
of project approval for future improvements or modifications. 

2.   xi sting Situation 

The Setting (Section I, Chapter 11) describes the soils and 
geology of the Tahoe Region. In general, the Region includes a 
band of good capability land of varying width near Lake Tahoe, 
and lands of moderate and low capability in the foothills and the 
mountainous areas away from the Lake. The good capability lands 
near the Lake are interspersed with marshes, wetlands, and other 
stream environment zones which are sensitive to disturbance and 
require a high level of protection. 

For the Region as a whole, development in stream environment 
zones has resulted in approximately 10 times the coverage that 
the Bailey coefficients would allow. Coverage in other low 
capability lands is roughly equal to what the Bailey coefficients 
would allow. Disturbance (i.e., compacted or denuded areas that 



are not paved) covers more area than so-called hard coverage 
(TRPA, 1983, p. 171). In Incline Village, the Cave Rock area, 
and the Kingsbury area, total hard coverage exceeds the total 
coverage allowed under the Bailey coefficients (TRPA, 1983, pp. 
176-179). 

The majority of improved properties in the Tahoe Region were 
improved before the regulatory agencies applied the Bailey 
coefficients on a parcel-by-parcel basis. Typical coverage for 
single-family homes is 50 percent or more, and many commercial 
properties are covered 90 percent or more. * 

The existing situation in the Tahoe Region includes many examples 
of soil conservation problems. Unstable cut and fill slopes on 
existing streets, roads, and highways are chronic erosion sites 
and difficult to revegetate. Denuded and compacted areas 
associated with existing urban development hinder infiltration of 
rain and snowmelt and contribute sediments to runoff waters. 
Channelization of runoff in urban areas erodes unstable drainage 
channels. And uses of natural areas for outdoor recreation, ORV 
trails, and grazing may contribute to soil erosion if not 
properly designed and maintained to control erosion. 

Since 1981, the 1981 208 plan has set the land coverage standards 
in the Region. Although the Bailey coefficients are generally 
applied on a parcel-by-parcel basis, TRPA Ordinance 81-5 (TRPA, 
1981b), which implemented the 1981 208 Plan, allowed transfer of 
coverage for commercial uses within individual watersheds in 
Nevada. The TRPA Code of Ordinances includes the additional 
transfer of coverage provisions of the proposed 208 amendments, 
which will take effect upon certification and approval of the 
amendments. 

To compare the impacts of the three alternatives on soils, TRPA 
has estimated the amount of additional coverage projected to be 
built under each alternative by applying the applicable coverage 
restrictions to the additional development described under Land 
Use, above. The comparison also considers the application of 
BMPs and the CIP for erosion and runoff control. For more 
information on the process of making the coverage estimates, see 
the Technical Appendix, Volume VII. 

3. Anticipated Impacts on Soils 

a. No-Growth Alternative (Alternative 1) 

This alternative, the No-Growth Alternative, would allow no 
additional impervious coverage, and no transfers of existing 
coverage. It would, however, include the the coverage mitigation 
program, application of Best Management Practices to existing 
development, and implementation of the Capital Improvements 
Program for erosion and runoff control. 



A s  discussed under Land Use, TRPA est imates  t h a t  the  coverage 
mitigation program could r e s u l t  i n  the  res tora t ion  of up t o  3 
acres  of impervious coverage per  year, or  60 acres  over a 20-year 
period (TRPA, 1988a). This program would have a bene f i c i a l  
impact on s o i l  conservation, s ince coverage mitigation pro jec t s  
w i l l  t a r g e t  s ens i t i ve ,  res torab le  parce ls  with substandard 
s t ruc tu re s  fo r  res torat ion.  These benef i t s  w i l l  be evenly 
d i s t r i bu ted  throughout the  Region, since coverage mitigation must 
take place within hydrologically-related areas.  

The Region-wide application of Best Management Prac t ices  under 
the  No-Growth Alternative would have a la rge  pos i t i ve  impact on 
s o i l  conservation. TRPA's goal i s  t o  r e s to re  80 percent,  o r  
approximately 5800 acres ,  of the  Region's dis turbed ( i . e . ,  
compacted, denuded) areas with BMPs. This res tora t ion ,  i n  
conjunction with BMPs t o  i n f i l t r a t e  runoff,  s t a b i l i z e  slopes,  and 
s t a b i l i z e  drainage channels, w i l l  contr ibute  g rea t ly  t o  the  
s t a b i l i t y ,  product ivi ty ,  and f i l t r a t i o n  capaci ty  of the  Region's 
s o i l s .  

The Capi ta l  Improvements Program (Volume I V )  w i l l  a l s o  control  
erosion and runoff problems from ex i s t i ng  s t r e e t s ,  roads, and 
highways over approximately 20 years. This program w i l l  r e c t i f y  
the l a rges t  and most v i s i b l e  sources of s o i l  erosion i n  the  
Region through the appl icat ion of vegetat ive and mechanical 
s t a b i l i z a t i o n  methods. 

The No-Growth Alternative w i l l  a t t a i n  and maintain the TRPA 
threshold fo r  impervious coverage s ince it allows no new coverage 
and requires  reductions i n  excess coverage on improved 
parce ls  a s  a condition of p ro j ec t  approval f o r  future  
improvements o r  modifications. 

b. The 1981 208 Plan (Alternat ive 2) 

The 1981 208 plan (Alternative 2) allows the c rea t ion  of 
addi t ional  land coverage i n  accordance with the Bailey 
coe f f i c i en t s ,  applied on a parcel-by-parcel bas i s .  No coverage 
t r ans fe r s  a r e  permitted (except fo r  the  l imited commercial 
Nevada-side t r ans fe r  provision i n  Ordinance 81-5), although 
allowed coverage may be increased on a parce l  through l o t  
consolidation o r  expansion of the  p r o j e c t  area.  

This a l t e r n a t i v e  allows ce r t a in  types  of uses t o  exceed the 
Bailey coe f f i c i en t s ,  a s  described i n  Chapter I (p. 199).  Water 
qua l i ty  and erosion cont ro l  p ro j ec t s ,  p ro j ec t s  necessary t o  
implement the  approved a i r  qua l i t y  non-attainment plan and 
regional t ranspor ta t ion  plan,  and p r o j e c t s  f o r  publ ic  recrea t ion ,  
hea l th ,  sa fe ty ,  and welfare a r e  exempt from the coverage 
r e s t r i c t i ons .  



This alternative will result in the creation of new impervious 
coverage in the following development categories: residential, 
commercial, tourist, public service, and recreation. The 
estimates of additional land coverage which would result under 
this alternative are based on the land use assumptions and 
analysis under Land Use. See Table 23 for a comparison of the 
additional impervious coverage which would be created under the 
four alternatives. 

The ultimate amount of additional land coverage projected under 
this alternative is approximately 662 acres, with only certain 
public service and recreation coverage in land capability 
districts 1-3. (For details on the the process of estimating 
coverage, see the Technical Appendix, Volume VII.) 

The Region-wide application of Best Management Practices under 
the 1981 208 plan (Alternative 2) would also have a large 
positive impact on soil conservation. Restoration of disturbed 
(i.e., compacted, denuded) areas, in conjunction with BMPs to 
infiltrate runoff, stabilize slopes, and stabilize drainage 
channels, will contribute greatly to the stability, productivity, 
and filtration capacity of the Region's soils. Since the BMP 
implementation program of the 1981 plan lacks explicit 
requirements to bring about retroactive application of BMPs, the 
rate at which these contributions materialize will be slower than 
it would be under Alternatives 1, 3, and 4. 

The Capital Improvements Program of the 1981 plan will control 
erosion and runoff problems from existing streets, roads, and 
highways over approximately 20 years. This program will rectify 
the largest and most visible sources of soil erosion in the 
Region through the application of vegetative and mechanical 
stabilization methods. 

The 1981 208 plan does not comply with the applicable standard, 
the TRPA threshold for impervious coverage since it allows 
certain types of projects to exceed the impervious coverage 
standard. 

c. The Hybrid Plan (Alternative 3)  

The hybrid plan (Alternative 3) allows the creation of additional 
land coverage in accordance with the Bailey coefficients, applied 
on a parcel-by-parcel basis, as does Alternative 2. However, the 
hybrid plan does not allow new uses to exceed the Bailey 
coefficients without transfer. Projects allowed overrides 



of the Bailey coefficients under Alternative 2 would be allowed 
to increase their base coverage only by transfer within 
hydrologically-related areas up to the limits set forth in Table 
15. 

This alternative will result in the creation of new impervious 
coverage in the residential, commercial, tourist, public service, 
and recreation categories. See Table 23 for a summary of the 
additional land coverage created under the four alternatives. 
The ultimate amount of additional land coverage projected under 
the hybrid plan, Alternative 3, is approximately 379 acres, with 
a net reduction of coverage in land capability districts 1, 2, 
and 3 of approximately 87 acres. 

As discussed under Land Use, TRPA estimates that the coverage 
mitigation program could result in the restoration of up to 60 
acres over a 20-year period (TRPA, 1988a). This program would 
have a beneficial impact on soil conservation, since coverage 
mitigation projects will target sensitive, restorable parcels 
with substandard structures for restoration. These benefits will 
be evenly distributed throughout the Region, since coverage 
mitigation must take place within hydrologically-related areas. 

The Region-wide application of BMPs under the hybrid plan would 
also have a large positive impact on soil conservation. BMPs to 
restore disturbed areas, infiltrate runoff, stabilize slopes, and 
stabilize drainage channels will contribute greatly to the 
stability, productivity, and filtration capacity of the Region's 
soils. The implementation program of the hybrid plan includes 
explicit provisions calling for retroactive application of BMPs 
to existing development, which will contribute to the achievement 
of TRPA's soil conservation goals. 

The Capital Improvements Program will control erosion and runoff 
problems from existing streets, roads, and highways over 
approximately 20 years, and will rectify the largest and most 
visible sources of soil erosion in the Region. 

The hybrid plan (Alternative 3 )  complies with the applicable 
standard, the TRPA threshold for impervious coverage, since it 
allows coverage in excess of the Bailey coefficients only by 
transfer, and only for water quality and erosion control 
projects, projects necessary to implement the air quality 
non-attainment plan and regional transportation plan, and 
projects for public recreation, health, safety, and welfare, 
provided all other feasible alternatives have been exhausted. 



d.  The Proposed 208 Amendments ( A l t e r n a t i v e  4) 

This  a l t e r n a t i v e  inc ludes  Region-wide app l i ca t ion  of BMPs, 
implementation of  t h e  Cap i t a l  Improvements Program f o r  e r o s i o n  
and runoff  c o n t r o l ,  and t h e  coverage mi t iga t ion  program. I t  
a l lows a d d i t i o n a l  impervious coverage i n  t h e  Region, provided 
development i s  c o n s i s t e n t  wi th  t h e  TRPA Code and Plan  Area 
Statements,  i n  land c a p a b i l i t y  d i s t r i c t s  4, 5, 6 and 7, and i n  
o t h e r  land c a p a b i l i t y  d i s t r i c t s  i n  t h e  following circumstances:  
f o r  s ingle-family homes approved under IPES and f o r  p u b l i c  
outdoor r e c r e a t i o n  and pub l i c  s e r v i c e  uses  provided TRPA makes 
t h e  r equ i red  f ind ings  and o f f s e t s  a r e  provided. 

This  a l t e r n a t i v e  a l s o  inc ludes  t h e  concept of  coverage t r a n s f e r s ,  
a s  descr ibed i n  Sec t ion  I (p. 121) .  Table 15  summarizes t h e  base 
allowed coverage, and the  maximum coverage allowed wi th  t r a n s f e r ,  
f o r  t h e  var ious  types  of development and land c a p a b i l i t y  
d i s t r i c t s .  

Es t imates  of a d d i t i o n a l  r e s i d e n t i a l ,  commercial, t o u r i s t ,  
r e c r e a t i o n ,  and p u b l i c  s e r v i c e  coverage f o r  t h e  f o u r  a l t e r n a t i v e s  
a r e  presented  i n  Table 23 and a r e  based on t h e  l and  use  
assumptions and a n a l y s i s  under Land U s e .  The u l t i m a t e  amount o f  
a d d i t i o n a l  land coverage p r o j e c t e d  under t h i s  a l t e r n a t i v e  i s  
approximately 331 a c r e s ,  wi th  a  n e t  reduct ion  of  l a n d  coverage i n  
land c a p a b i l i t y  d i s t r i c t s  1, 2, and 3 of  about 99 a c r e s .  Only 
c e r t a i n  pub l i c  s e r v i c e  and r e c r e a t i o n  coverage and approximately 
625 single-family homes w i l l  b e  developed i n  land c a p a b i l i t y  
d i s t r i c t s  1, 2  and 3,  and t h a t  coverage i n  excess o f  t h e  Bai ley  
c o e f f i c i e n t s  w i l l  be obta ined on ly  through t r a n s f e r  programs. 
For information on t h e  process  of  making these  l and  coverage 
es t ima tes ,  see t h e  Technical  Appendix, Volume V I I .  

The t r a n s f e r  of coverage p rov i s ions  i n  A l t e r n a t i v e  4 do n o t  
c r e a t e  a d d i t i o n a l  coverage i n  t h e  Region, b u t  they a f f e c t  t h e  
d i s t r i b u t i o n  of coverage. Compared t o  Al te rna t ive  3 ,  coverage 
w i l l  be more concentra ted  i n  community planning a reas .  

Since land coverage t r a n s f e r s  f o r  commercial uses  must involve  
e x i s t i n g  land coverage, and s i n c e  TRPA es t ima tes  t h a t  up t o  48 
a c r e s  of  commercial land coverage may be  placed i n  community p l a n  
a r e a s  by t r a n s f e r  over  the  n e x t  20 y e a r s ,  those  t r a n s f e r s  w i l l  
r e s u l t  i n  the  r e s t o r a t i o n  o f  48 o r  more a c r e s  o f  e x i s t i n g  
coverage. The t r a n s f e r  r a t i o  f o r  commercial coverage ranges from 
1:l t o  2:1, a s  desc r ibed  i n  Table 15. 



As discussed under Land Use, concentration of coverage under 
Alternative 4 will occur in the following community plan areas: 
Tahoe City, Kings Beach, and Homewood in Placer County; Meyers, 
the South Wye, Bijou/Al Tahoe, and the redevelopment area in El 
Dorado County; North Stateline and the Incline commercial area in 
Washoe County; and Stateline, Kingsbury Grade, and Round Hill in 
Douglas County. 

As in Alternatives 1 and 3, TRPA estimates that the coverage 
mitigation program could result in the restoration of up to 3 
acres of impervious coverage per year, or 60 acres over a 20-year 
period (TRPA, 1988a). This program would have a beneficial 
impact on soil conservation, since coverage mitigation projects 
will target sensitive, restorable parcels with substandard 
structures for restoration. These benefits will be evenly 
distributed throughout the Region, since coverage mitigation must 
take place within hydrologically-related areas. As discussed 
under Land Use, the propensity to rehabilitate property under 
Alternative 4 is likely to be higher than under Alternatives I 
and 3, which would contribute to a higher rate and amount of 
coverage mitigation. However, precise data on propensity to 
rehabilitate property under the three alternatives do not exist. 

The Region-wide application of Best Management Practices under 
the proposed amendments (Alternative 4 )  would also have a large 
positive impact on soil conservation. TRPA's goal is to restore 
80 percent, or approximately 5700 acres, of the Region's 
disturbed (i.e., compacted, denuded) areas with BMPs. This 
restoration, in conjunction with BMPs to infiltrate runoff, 
stabilize slopes, and stabilize drainage channels, will 
contribute greatly to the stability, productivity, and filtration 
capacity of the Region's soils. This alternative includes 
explicit provisions to bring about retroactive application of 
BMPs to existing development, and should accomplish TRPA's goals 
more rapidly than Alternative 2. 

The Capital Improvements Program (Volume IV) will also control 
erosion and runoff problems from existing streets, roads, and 
highways over approximately 20 years. This program will rectify 
the largest and most visible sources of soil erosion in the 
Region through the application of vegetative and mechanical 
stabilization methods. 

The proposed 208 amendments comply with the applicable standard, 
the TRPA threshold for impervious coverage. All additional 
development must comply with the Bailey coverage coefficients, 
either by virtue of base allowed coverage or through coverage 
transfers within hydrologically-related areas, with no overrides 
of the Bailey coefficients for any reason. The alternative also 
requires reductions in excess coverage on improved parcels as a 
condition of project approval for future improvements or 
modifications. 
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C. STREAM ENVIRONMENT ZONES 

1. Applicable Standards 

The TRPA th resho lds  ( see  Attachment 1) i nc lude  s e v e r a l  s t andards  
app l i cab le  t o  stream environment zones (SEZs) . The s o i l  
conservation th resho lds  s e t  t h e  fol lowing s tandard:  

Preserve  e x i s t i n g  n a t u r a l l y  funct ioning SEZ lands  i n  t h e i r  
n a t u r a l  hydrologic cond i t ion ,  r e s t o r e  a11 d i s t u r b e d  SEZ 
lands  i n  undeveloped, unsubdivided l ands ,  and r e s t o r e  25 
pe rcen t  o f  t h e  SEZ lands  t h a t  have been i d e n t i f i e d  a s  
d i s t u r b e d ,  developed, o r  subdivided,  t o  a t t a i n  a  5 pe rcen t  
inc rease  i n  t h e  a r e a  of  n a t u r a l l y  funct ioning SEZ lands .  

The vege ta t ion  th resho lds  c a l l  f o r  t h e  maintenance o f  e x i s t i n g  
spec ies  r i c h n e s s  by providing f o r  t h e  pe rpe tua t ion  o f  n i n e  p l a n t  
a s s o c i a t i o n s ,  inc luding t h e  deciduous r i p a r i a n  a s s o c i a t i o n ,  t h e  
meadow a s s o c i a t i o n s ,  and t h e  wetland a s s o c i a t i o n s ,  and r e q u i r e  
t h a t  a t  l e a s t  four pe rcen t  o f  t h e  t o t a l  undis turbed vege ta t ion  i n  
t h e  Region remain deciduous r i p a r i a n  vege ta t ion .  

The TRPA w i l d l i f e  th resho ld  s t a t e s  t h a t  a  nondegradation s tandard  
s h a l l  apply t o  s i g n i f i c a n t  w i l d l i f e  h a b i t a t  c o n s i s t i n g  o f  
deciduous trees, wetlands,  and meadows whi le  providing f o r  
o p p o r t u n i t i e s  t o  i n c r e a s e  t h e  acreage of such r i p a r i a n  
a s s o c i a t i o n s .  

2. E x i s t i n g  S i t u a t i o n  

The S e t t i n g  (Sect ion  I ,  Chapter 11) and t h e  problem assessment 
(Section I ,  Chapter 111) d i s c u s s  t h e  importance of  stream 
environment zones t o  water q u a l i t y  and t h e  o t h e r  va lues  o f  t h e  
Tahoe Region. The Lake Tahoe Basin Water Qual i ty  Management 
Plan,  Volume I ,  Water Qual i ty  Problems and Management Program 
(TRPA, 1977b) es t imated  t h a t  o f  about 9200 natura l ly-occurr ing  
a c r e s  of  SEZ i n  t h e  urbanized p o r t i o n s  o f  t h e  Tahoe Region, 4400 
had been developed, d i s t u r b e d ,  o r  subdivided. Therefore ,  t h e  
th resho ld  requirement t o  r e s t o r e  25 p e r c e n t  of SEZs i n  those  
c a t e g o r i e s  i s  equ iva len t  t o  1100 a c r e s  of  SEZ r e s t o r a t i o n .  

A s  mentioned under S o i l s ,  e x i s t i n g  land coverage i n  SEZs is  
approximately 10 t i m e s  g r e a t e r  than t h e  1 percen t  t h e  Bai ley  
c o e f f i c i e n t s  would allow. A l l  of  t h e  watershed a s s o c i a t i o n s  
s tud ied  i n  t h e  EIS f o r  Adoption of  a  Regional Plan f o r  t h e  Lake 
Tahoe Basin had excess  impervious coverage i n  SEZs, w i t h  t h e  
h ighes t  r a t i o s  of  excess  coverage occur r ing  i n  t h e  Carnel ian  Bay 
and I n c l i n e  a s s o c i a t i o n s  (TRPA, 1983, pp. 171-183) . 



The existing situation in the Region includes many examples of 
encroachment on SEZs. Dredging and filling have created marinas 
and residential developments in ecologically-important 
marshes. The regional transportation system, including the 
airport and the street and highway network, makes use of many SEZ 
areas, often with the addition of fill in SEZs or channelization 
of SEZs. Residential subdivisions sometimes cross SEZs without 
consideration of natural drainageways and land contours. Some 
SEZs have been drained to allow urban land uses, reducing the 
area of SEZ in the Region. And outdoor recreational uses such as 
ski areas, campgrounds, and trails have damaged riparian 
vegetation and contributed to channel instability. 

The existing regulations which apply to SEZs are the policies of 
the 1981 208 plan. The identification of SEZs follows the system 
of the BMP Handbook (TRPA, 1978), which relies on the following 
four indicators: alluvial soils, riparian vegetation, 100-year 
flood plain, and minimum buffer strip. Construction, grading, 
and vegetation removal are prohibited in SEZs, with exceptions 
only for environmental projects, public outdoor recreation, and 
public health, safety, and welfare. (For details, see Chapter 
I, p 199.) 

Several significant restoration projects have occurred in the 
urbanized portions of the Region since the adoption of the TRPA 
threshold, including the Sawmill Pond project of the LTBMU. The 
California Tahoe Conservancy has purchased and targeted for 
restoration a 200-acre site at the mouth of the Upper Truckee 
River. 

In the undeveloped portions of the Region, the LTBMU also carries 
out restoration projects, including the Blackwood Canyon project. 
The USFS has a separate SEZ restoration program for lands under 
its control (USFS, 1987b). 

Acquisition of parcels containing SEZs has been a high priority 
of those agencies acquiring sensitive lands in the Tahoe Region 
in recent years. The Forest Service, through the Burton-Santini 
acquisition program, has acquired about 300 acres of SEZ lands. 
The California Tahoe Conservancy has acquired about 400 acres, 
plus the Cove East site on the Upper Truckee River. 

3. Anticipated Impacts on SEZs 

a. No-Growth Alternative 

The No-Growth Alternative, Alternative 1, would allow no 
additional land coverage in the Region, and no new encroachment 
in SEZs. SEZ identification criteria and offset policies for SEZ 
encroachment would be moot, since this alternative calls for no 
new coverage and no coverage transfers, 



The SEZ r e s t o r a t i o n  program (Volume 111) would b r i n g  about  a  
l a r g e  p o s i t i v e  impact on SEZs i n  developed a r e a s ,  wi th  t h e  
r e s t o r a t i o n  o f  approximately 1100 a c r e s .  The LTBMU a l s o  p l a n s  t o  
r e s t o r e  approximately 200 a c r e s  of  SEZs i n  undeveloped a r e a s  
(USFS, 1987b). 

The TRPA program (Volume 111) i d e n t i f i e s ,  t o  d a t e ,  48 s p e c i f i c  
p r o j e c t s ,  i nc lud ing  20 i n  E l  Dorado County, 9 i n  P lace r  County, 
10 i n  Washoe County, and 9 i n  Douglas County. The d i s t r i b u t i o n  
of t h e s e  p r o j e c t s  around t h e  Region r e f l e c t s  both  t h e  e x t e n t  of 
u rban iza t ion  and t h e  r e l a t i v e  a r e a  of  n a t u r a l  SEZs. They inc lude  
approximately 202 a c r e s  o f  p o t e n t i a l  r e s t o r a t i o n  i n  E l  Dorado 
County, which has the  l a r g e s t  popula t ion  and t h e  l a r g e s t  a r e a  of 
n a t u r a l  SEZs. By c o n t r a s t ,  they  i n c l u d e  80 a c r e s  i n  Douglas 
County, which has t h e  s m a l l e s t  popula t ion  and s m a l l e s t  a r e a  of 
n a t u r a l  SEZs. 

The LTBMU inventory  of  d i s t u r b e d  SEZs i s  combined wi th  t h e  
inventory  o f  o t h e r  d i s t u r b e d  l ands  on Nat ional  F o r e s t  lands .  The 
inventory  i d e n t i f i e s  125 r e s t o r a t i o n  p r o j e c t s  i n  40 watersheds i n  
a l l  p a r t s  of  t h e  Tahoe Region. Phasing and t iming o f  r e s t o r a t i o n  
p r o j e c t s  depend on annual LTBMU budgets .  According t o  LTBMU 
watershed s t a f f ,  SEZ r e s t o r a t i o n  is t h e i r  t o p  p r i o r i t y ,  and t h e  
t a r g e t  of 200 a c r e s  of a d d i t i o n a l  r e s t o r a t i o n  i s  a t t a i n a b l e ,  
p o s s i b l y  wi th in  t h e  next  two yea r s  a t  t h e  p r e s e n t  r a t e  o f  
r e s t o r a t i o n .  

The e f f e c t i v e n e s s  of SEZ r e s t o r a t i o n  p r o j e c t s  a t  r e s t o r i n g  t h e  
water  q u a l i t y ,  vege ta t ion ,  w i l d l i f e ,  s c e n i c ,  and o t h e r  va lues  o f  
SEZs i s  r e a d i l y  observable,  b u t  has  n o t  been q u a n t i f i e d .  The 
LTBMU has produced a  v ideotape  on t h e  Sawmill Pond p r o j e c t  
documenting t h e  r e s t o r a t i o n  methods and b e n e f i t s  (USFS, 1987a). 
Where r e s t o r a t i o n  p r o j e c t s  involve  l a r g e  a r e a s  r e l a t i v e l y  f r e e  
from s t r u c t u r e s ,  t h e  b e n e f i t s  of  r e s t o r a t i o n  w i l l  be h igh,  wi th  
r e s u l t s  approaching n a t u r a l  cond i t ions .  Where r e s t o r a t i o n  
p r o j e c t s  inc lude  a r e a s  developed w i t h  s t r e e t s ,  dra inage  systems, 
and houses o r  bus inesses ,  t h e  b e n e f i t s  w i l l  be lower, w i t h  
r e s u l t s  r ep resen t ing  e s s e n t i a l l y  a  p a r t i a l  m i t i g a t i o n  o f  t h e  
development impact. 

Some r e s t o r a t i o n  p r o j e c t s ,  f o r  example t h e  p r o j e c t s  planned f o r  
the  meadows o f  Trout  Creek and t h e  Upper Truckee River,  involve  
p r i m a r i l y  changes i n  land management. Other p r o j e c t s  involve  
mechanical s l o p e  s t a b i l i z a t i o n ,  dra inage  improvements and 
modi f i ca t ions ,  and o t h e r  s t r u c t u r a l  p r a c t i c e s  which over l ap  wi th  
the  C a p i t a l  Improvements Program f o r  e r o s i o n  and runoff  c o n t r o l  
(Volume I V ) .  Where such over l aps  occur ,  t h e  SEZ Res to ra t ion  
Program (Volume 111) makes no te  o f  them. 

3 t h e r  water  q u a l i t y  c o n t r o l  measures o f  t h e  No-Growth 
A l t e r n a t i v e ,  A l t e r n a t i v e  1, w i l l  b e n e f i t  s tream environment zones 
i n  t h e  Region. The program of BMP implementation f o r  e x i s t i n g  



development and natural  areas w i l l  increase i n f i l t r a t i o n  of  
runoff,  reduce peak flows and sediment loads,  and contr ibute  t o  
channel s t a b i l i t y  and aes the t ic  qua l i ty  i n  both urbanized and 
natural  areas.  The coverage mitigation program w i l l  r e s u l t  i n  
the removal and res torat ion of disturbance i n  SEZs. Requirements 
t o  use na t ive  and adapted p l an t s  for  revegetation w i l l  promote 
natural  values of restored SEZs. 

With respect  t o  the  applicable standards, the  No-Growth 
Alternat ive w i l l  preserve na tura l  SEZs i n  t h e i r  na tura l  
condition,  perpetuate and maintain the vegetation assoc ia t ions  
found i n  SEZs, and not degrade wi ld l i f e  h a b i t a t  areas  of 
deciduous t r e e s ,  wetlands, and meadows. This a l t e rna t ive  w i l l  
a l so  bring about the res tora t ion  of dis turbed SEZs i n  both urban 
and na tu ra l  areas.  This a l t e rna t ive  w i l l  a t t a i n  and maintain the 
TRPA thresholds ,  provided t h a t ,  with TRPA's ass i s tance ,  t he  
LTBMU, the  s t a t e s ,  and loca l  government continue t o  i d e n t i f y  and 
implement SEZ res tora t ion  p ro j ec t s  t o  meet the  spec i f i c  
r e s to ra t ion  goals of the thresholds--restoration of a l l  d is turbed 
SEZs i n  na tura l  areas  and 25 percent (about 1100 acres)  of the  
dis turbed SEZs i n  urbanized a reas .  Refer t o  Table 27 f o r  a 
comparison of t he  SEZ impacts of  the four  a l te rna t ives .  

b. No-Action ~ l t e r n a t i v e  (1981 208 Plan) 

The 1981 208 plan,  Alternative 2, proh ib i t s  construction,  
grading, and vegetation removal within SEZs. Exceptions t o  t h i s  
pol icy a r e  allowed for  approved erosion cont ro l  p ro j ec t s ,  
p r o j e c t s  necessary t o  implement the approved a i r  qua l i t y  
nonattainment plan or  the  t ranspor ta t ion  element of t he  Regional 
Plan, publ ic  outdoor recreat ion,  and the  publ ic  hea l th ,  s a f e ty ,  
and welfare ,  provided a l l  o ther  f ea s ib l e  a l t e rna t ives  have been 
considered. When exceptions t o  the  prohib i t ion  a re  allowed, mit igat ion 
i s  required,  which may o r  may not  involve o f f s e t t i n g  r e s to ra t ion  
of SEZ lands. 

Considering proposed public se rv ice  and recreat ion f a c i l i t i e s  i n  
the  Region which TRPA i s  aware o f ,  it i s  impossible t o  say a t  
t h i s  time, without more-detailed designs,  which f a c i l i t i e s  may 
encroach i n  SEZs.  However, it i s  l i k e l y  t h a t  water and sewer 
p ro j ec t s ,  which tend t o  be located near o r  adjacent t o  SEZs, and 
some recrea t ion  pro jec t s  w i l l  involve SEZ encroachment. Since 
the  1981 208 plan includes no t ranspor ta t ion  element, no 
add i t i ona l  coverage i s  a t t r i b u t e d  t o  t ranspor ta t ion  f a c i l i t i e s .  
TRPA est imates  t h a t  the  1981 208 plan could allow about 1 0  acres  
of SEZ encroachment. 



A stream environment zone i s  def ined i n  t h e  BMP Handbook (TRPA, 
1978, p. 111-3) a s  t h a t  region: (1) which surrounds a stream, 
inc luding major streams, minor streams and drainageways, which 
owes i t s  b i o l o g i c a l  and p h y s i c a l  c h a r a c t e r i s t i c s  t o  t h e  presence  
of water ,  (2) which may be inundated by a stream, o r  (3) i n  which 
a c t i o n s  of  man o r  nature may d i r e c t l y  o r  i n d i r e c t l y  a f f e c t  t h e  
stream. A stream includes smal l  l a k e s ,  ponds, and marshy a r e a s  
through which t h e  stream flows. In  t h e  BMP Handbook, t h e  1981 
Plan i d e n t i f i e s  t h e  boundary o f  an SEZ a s  t h e  outermost boundary 
of t h e  minimum b u f f e r  s t r i p ,  a l l u v i a l  s o i l  types ,  r i p a r i a n  
vegeta t ion,  and t h e  100-year f l o o d  p l a i n .  (For d e t a i l s ,  see  p. 
199.) 

The c r i t e r i a  f o r  SEZ i d e n t i f i c a t i o n  themselves have p o t e n t i a l  
impacts on SEZs i n  two areas :  (1) t h e  b u f f e r s ,  which a r e  based on 
stream order ,  do not  provide se tbacks  i n  s i t u a t i o n s  where a 
channel i s  absent  o r  where r i p a r i a n  vege ta t ion  extends  beyond t h e  
minimum b u f f e r  s t r i p ,  and do n o t  r a t i o n a l l y  r e l a t e  t h e  width o f  
the  b u f f e r  t o  t h e  s t a b i l i t y  of  t h e  channel ,  and (2) they  may n o t  
i d e n t i f y  a s  SEZs c e r t a i n  s o i l s  wi th  h igh  groundwater. 

The 25-, 50-, and 100-foot minimum b u f f e r  zones o f  t h e  1981 
p lan ' s  c r i t e r i a  (TRPA, 1978, p. 111-6) f requen t ly  do n o t  extend 
t o  t h e  o u t e r  l i m i t  of t h e  e x i s t i n g  r i p a r i a n  vege ta t ion  
surrounding stream channels. (See, f o r  example, t h e  D r a f t  Land 
Capab i l i ty  Ver i f i ca t ion  f o r  P o r t i o n s  o f  Plan Areas 089A, 080, and 
076, Resource Concepts, Inc. ,  1988.) 

Where SEZs e x i s t  i n  t h e  absence o f  a  channel ,  such a s  a pond o r  
marsh, t h e r e  i s  no buf fe r .  I n  such c a s e s ,  p r o t e c t i o n  of t h e  edge 
zone between t h e  SEZ and t h e  surrounding vege ta t ion  i s  omit ted ,  
and development may occur immediately a d j a c e n t  t o  t h e  SEZ. The 
edge zone i s  important f o r  w i l d l i f e  h a b i t a t  and s c e n i c  va lues  
(TRPA, 1982d). 

In a d d i t i o n ,  s ince  t h e  b u f f e r  zone i s  intended t o  p r o t e c t  t h e  
b i o l o g i c a l  and hydrological  func t ions  o f  t h e  SEZ, t h e  width o f  
t h e  b u f f e r  zone should be r e l a t e d  t o  t h e  s e n s i t i v i t y  o f  t h e  SEZ. 



Wide buffers should be provided for channels which are unstable, 
such as meandering channels and channels with eroding banks. 
More narrow buffers are sufficient where channels are stable and 
confined (Rosgen, 1985). In this alternative, the widths of the 
buffers are based on stream order alone and do not reflect the 
stability of the channel. For additional discussion of this 
point, see the discussion of SEZ impacts of the proposed 208 
amendments, below; the Technical Appendix; and the Responsiveness 
Summary and Response to Comments, Volume VI. 

Where field investigation shows soils to be wetted, or subject to 
periods of high groundwater, they should be provided the 
protection associated with an SEZ designation because the soils 
at the surface may become saturated with water during snowmelt, 
creating a variable source area for nutrient and sediment 
discharges (Skau, 1988). (For a discussion of variable source 
areas, see Section I, p. 54.) However, under the SEZ 
identification criteria of the 1981 plan, they are not considered 
SEZs since they do not have channels present. 

Since the No-Action Alternative (the 1981 plan) allows SEZ 
encroachment for certain projects in excess of the standards set 
forth in the Bailey Report, without explicit requirements for 
offsetting restoration, it does not attain and maintain the TRPA 
thresholds calling for preservation of natural SEZs and 
nondegradation of deciduous trees, wetlands, and meadows. The 
amount of encroachment involved, about 10 acres, is not large 
enough to significantly affect attainment of the thresholds 
calling for perpetuation of the wet vegetative associations. 

This alternative will not bring about the restoration of 
disturbed SEZs in both urban and natural areas. This alternative 
will not attain and maintain the TRPA restoration thresholds-- 
restoration of all disturbed SEZs in natural areas and 25 percent 
(about 1100 acres) of the disturbed SEZs in urbanized areas. 
Refer to Table 27 for a summary of the SEZ impacts of the four 
alternatives. 

c. The Hybrid Plan (Alternative 3) 

The hybrid plan, Alternative 3, prohibits construction, grading, 
and vegetation removal within SEZs. Exceptions to the policy 
would be allowed for approved erosion control projects, projects 
necessary to implement the approved air quality nonattainment 
plan or the transportation element of the Regional Plan, public 
outdoor recreation, and the public health, safety, and welfare, 
provided all other feasible alternatives have been considered, 
and provided a 1.5:l offset is provided. 



The F ina l  EIR/EIS, Regional Transpor ta t ion  Plan: Lake Tahoe Basin 
(TRPA, 1988b) reported t h a t  t r a n s p o r t a t i o n  improvements w i l l  
c r e a t e  19.4 ac res  of SEZ encroachment, 11 a c r e s  f o r  highways and 
o t h e r  motorized t r a n s p o r t a t i o n  f a c i l i t i e s ,  and 8.4 a c r e s  f o r  . 
bicyc le  and pedes t r ian  f a c i l i t i e s .  Thus, t h e  hybr id  p l a n  could 
al low about 20 acres  of  SEZ encroachment f o r  t r a n s p o r t a t i o n  
f a c i l i t i e s ,  and an a d d i t i o n a l  10 a c r e s  of encroachment f o r  o t h e r  
p u b l i c  s e r v i c e  and r e c r e a t i o n  f a c i l i t i e s  over 20 years ,  w i t h  t h e  
requ i red  1 .5 : l  r e s t o r a t i o n  o f f s e t s .  With t h e  o f f s e t s ,  t h i s  
a l t e r n a t i v e  would br ing about t h e  r e s t o r a t i o n  of about 45 a c r e s  
of  SEZ, and a n e t  inc rease  of about 1 5  a c r e s  of SEZ i n  t h e  
Region. 

The most s i g n i f i c a n t  SEZ encroachments from t r a n s p o r t a t i o n  
f a c i l i t i e s  w i l l  occur i n  Tahoe C i t y  (6 a c r e s ) ,  I n c l i n e  Vi l l age  
(2.1 a c r e s ) ,  and the  sou th  s t a t e l i n e  a r e a  (6  a c r e s ) .  The 
encroachment i n  Tahoe C i t y  a f f e c t s  SEZ ad jacen t  t o  t h e  Truckee 
River. The encroachment i n  I n c l i n e  Vi l l age  a f f e c t s  SEZs adjacent  
t o  Wood, Third,  I n c l i n e ,  and M i l l  Creeks where they c r o s s  Nevada 
28. The encroachment i n  t h e  south  s t a t e l i n e  a r e a  a f f e c t s  SEZs 
ad jacen t  t o  Edgewood Creek and i n  t h e  l a r g e  in te rven ing  a r e a  
known a s  t h e  Wildwood Bijou watershed (Jorgensen,  e t  a l . ,  1978, 
watershed no. 69.) 

Under t h e  hybrid plan,  t h e  c r i t e r i a  f o r  SEZ i d e n t i f i c a t i o n  would 
be t h e  same a s  under A l t e r n a t i v e  2, t h e  1981 208 plan.  The 
c r i t e r i a  would have impacts  on SEZs i n  t h e  same two a r e a s  a s  
A l t e r n a t i v e  2: they do n o t  provide adequate and r a t i o n a l  se tbacks  
i n  a l l  s i t u a t i o n s  and t h e y  may no t  i d e n t i f y  a s  SEZs c e r t a i n  s o i l s  
wi th  h igh  groundwater. 

The hybr id  p lan  includes  t h e  SEZ r e s t o r a t i o n  programs of TRPA and 
t h e  LTBMU, and t h e  BMP implementation, r evege ta t ion ,  and coverage 
m i t i g a t i o n  programs of t h e  No-Growth A l t e r n a t i v e s ,  wi th  impacts 
a s  descr ibed under t h a t  a l t e r n a t i v e ,  

Since t h e  hybrid plan a l lows SEZ encroachment i n  excess  o f  t h e  
s t andards  set f o r t h  i n  t h e  Bai ley  Report only  wi th  e x p l i c i t  
requirements f o r  o f f s e t t i n g  r e s t o r a t i o n ,  it does a t t a i n  and 
maintain t h e  TRPA t h r e s h o l d s  c a l l i n g  f o r  p r e s e r v a t i o n  o f  n a t u r a l  
SEZs and nondegradation o f  deciduous t r e e s ,  wet lands ,  and 
meadows. This  a l t e r n a t i v e  w i l l  a l s o  a t t a i n  and mainta in  t h e  TRPA 
r e s t o r a t i o n  threshold  which c a l l s  f o r  r e s t o r a t i o n  of  a l l  
d i s tu rbed  SEZs i n  n a t u r a l  a r e a s  and 25 pe rcen t  (about 1100 ac res )  
o f  t h e  d i s t u r b e d  SEZs i n  urbanized a r e a s ,  provided t h a t ,  wi th  
TRPA's a s s i s t a n c e ,  t h e  LTBMU, t h e  s t a t e s ,  and l o c a l  governments 
cont inue  t o  i d e n t i f y  and implement r e s t o r a t i o n  p r o j e c t s .  Refer 
t o  Table 27 f o r  a  summary o f  t h e  SEZ impacts  of  t h e  f o u r  
a l t e r n a t i v e s .  



d. The Proposed 208 Amendments ( A l t e r n a t i v e  4) 

The proposed 208 amendments, Al te rna t ive  4, permit  no new land 
coverage o r  o t h e r  permanent d is turbance  i n  SEZs except  (1) 
f a c i l i t i e s  f o r  p u b l i c  h e a l t h ,  s a f e t y ,  environmental p r o t e c t i o n ,  
and outdoor r e c r e a t i o n  wi th  required  f ind ings  and 1 .5 : l  
o f f s e t t i n g  r e s t o r a t i o n ,  and ( 2 )  f o r  p r o j e c t s  which r e q u i r e  access  
ac ross  SEZs t o  otherwise bu i ldab le  sites, wi th  requ i red  f i n d i n g s  
and 1 .5 : l  o f f s e t t i n g  r e s t o r a t i o n .  (For d e t a i l s ,  see S e c t i o n  I ,  p. 
129.) 

Considering t h e  proposed pub l ic  s e r v i c e  and r e c r e a t i o n  f a c i l i t i e s  
i n  t h e  Region which TRPA i s  aware o f ,  it i s  impossible t o  say  a t  
t h i s  t ime,  without  more-detailed des igns ,  which f a c i l i t i e s  may 
encroach i n  SEZs. However, a s  i n  Al te rna t ive  3, it i s  l i k e l y  
t h a t  water and sewer p r o j e c t s ,  which tend t o  be loca ted  near  o r  
adjacent  t o  SEZs, and some r e c r e a t i o n  and t r a n s p o r t a t i o n  p r o j e c t s  
w i l l  involve SEZ encroachment. Planned t r a n s p o r t a t i o n  
improvements would c r e a t e  19.4 a c r e s  of  SEZ encroachment (TRPA, 
1988c),  and o t h e r  p u b l i c  s e r v i c e  and r e c r e a t i o n  p r o j e c t s  could 
c r e a t e  another 10 a c r e s  o f  encroachment. Thus, t h e  proposed 
amendments could a l low about 30 a c r e s  of SEZ encroachment, b u t  
with 1 .5 : l  o f f s e t t i n g  r e s t o r a t i o n .  With t h e  o f f s e t ,  t h e s e  
t r a n s p o r t a t i o n ,  p u b l i c  s e r v i c e  and r e c r e a t i o n  p r o j e c t s  would 
b r ing  about t h e  r e s t o r a t i o n  of about 45 a c r e s  of  SEZ, and a n e t  
inc rease  of about 1 5  a c r e s  of r e s t o r e d  SEZ i n  t h e  Region. 

The most s i g n i f i c a n t  SEZ encroachment from t r a n s p o r t a t i o n  
f a c i l i t i e s  w i l l  occur i n  Tahoe C i t y  (6 a c r e s ) ,  I n c l i n e  V i l l a g e  
(2.1 a c r e s )  , and t h e  south s t a t e l i n e  a r e a  (6 a c r e s )  . The 
encroachment i n  Tahoe C i t y  a f f e c t s  SEZ ad jacen t  t o  t h e  Truckee 
River. The encroachment i n  I n c l i n e  Vi l l age  a f f e c t s  SEZs adjacent  
t o  Wood, Third,  I n c l i n e ,  and M i l l  Creeks where t h e y  c r o s s  Nevada 
28. The encroachment i n  t h e  south  s t a t e l i n e  a r e a  a f f e c t s  SEZs 
ad jacen t  t o  Edgewood Creek and i n  t h e  l a r g e  i n t e r v e n i n g  a r e a  
known a s  t h e  Wildwood-Bijou watershed (Jorgensen e t  a l . ,  1978, 
watershed no. 691. 

With respec t  t o  access  a c r o s s  SEZs t o  otherwise b u i l d a b l e  s i t e s ,  
it i s  l i k e l y  t h a t  most such s i t u a t i o n s  w i l l  i nvo lve  development 
of new s ingle-family  homes reviewed under IPES. Based on a 
sample o f  over  10,000 p a r c e l s  evaluated  by IPES f i e l d  crews i n  
t h e  1987 f i e l d  season,  approximately 2390 of t h e  13,000 IPES 
p a r c e l s  have some SEZ wi th in  t h e  p a r c e l .  About 1090 a r e  100 
pe rcen t  SEZ. Thus, t h e  maximum number of b u i l d a b l e  IPES p a r c e l s  
which could r e q u i r e  access  a c r o s s  an SEZ i s  approximately 1300. 
I f  t h e  average SEZ encroachment f o r  access  were 400 square f e e t ,  
t h e  maximum amount of encroachment f o r  access  would be about 12 
ac res .  I t  is reasonable  t o  assume t h a t  t h e  a c t u a l  amount w i l l  be 
f a r  l e s s ,  probably under 5 a c r e s .  With t h e  r e q u i r e d  1 .5 : l  
o f f s e t ,  these  p r o j e c t s  would b r i n g  about t h e  r e s t o r a t i o n  of  about 
7.5 a c r e s ,  and a n e t  change of about 2.5 a c r e s  of  a d d i t i o n a l  SEZ. 



The proposed 208 amendments, Al te rna t ive  4 ,  u t i l i z e  updated 
c r i t e r i a  f o r  the  i d e n t i f i c a t i o n  of SEZs, a s  descr ibed i n  Sect ion 
I (p. 132) and i n  t h e  SEZ Pro tec t ion  and Res to ra t ion  Program 
(Volume 111). An SEZ i s  determined t o  be p r e s e n t  i f  any one of 
t h e  following key i n d i c a t o r s  i s  p resen t  o r ,  i n  t h e  absence o f  a 
key i n d i c a t o r ,  i f  any t h r e e  of t h e  fol lowing secondary i n d i c a t o r s  
a r e  p resen t  o r ,  where Lo, Co, o r  G r  s o i l s  a r e  found, any two of  
t h e  secondary i n d i c a t o r s  a r e  p r e s e n t :  

-- Key Ind ica to r s :  evidence of  s u r f a c e  water  flow, 

inc luding p e r e n n i a l ,  ephemeral, and i n t e r m i t t e n t  
streams; primary r i p a r i a n  vegeta t ion;  near-surface 
groundwater; l akes ,  ponds, o r  lagoons; beach (Be)  
s o i l s ;  o r  one of  the  fol lowing a l l u v i a l  s o i l s :  Ev and 
Mh . 

- - Secondary Ind ica to r s :  des ignated 100-year f l o o d  p l a i n ;  
groundwater between 20 and 40 inches ;  secondary 
r i p a r i a n  vegeta t ion;  and one of  t h e  fol lowing a l l u v i a l  
s o i l s :  Lo, Co, o r  G r .  (For d e t a i l s ,  s e e  Sec t ion  I,  p. 
1-20,) 

Although it i s  d i f f i c u l t  t o  q u a n t i f y ,  t h e  consensus of t h e  
t e c h n i c a l  exper t s  a s soc ia ted  wi th  IPES i s  t h a t  t h e  r e f i n e d  
c r i t e r i a ,  above, w i l l  i d e n t i f y  more wetted s o i l s  and s o i l s  wi th  
h igh  groundwater a s  SEZs (Skau, 1988; Davis, 1988, Shel ton,  
1988.) The IPES f i e l d  crews have found t h i s  phenomenon t o  be 
e s p e c i a l l y  t r u e  f o r  p a r c e l s  mapped land c a p a b i l i t y  5. Over 30 
pe rcen t  of p a r c e l s  found i n  t h e  f i e l d  t o  be  100 percent  SEZ were 
mapped i n  c a p a b i l i t y  d i s t r i c t  5. (For more information,  see t h e  
Technical  Appendix. ) 

Although Lo, Co, and G r  s o i l s  and c e r t a i n  types  of r i p a r i a n  
vege ta t ion  become secondary SEZ i n d i c a t o r s  under t h e  proposed 
c r i t e r i a ,  t h i s  does no t  r e s u l t  i n  l a r g e  numbers of p a r c e l s  which 
would have been i d e n t i f i e d  a s  SEZs under t h e  c r i t e r i a  of  t h e  1981 
208 p lan  being given a less s e n s i t i v e  des ignat ion.  O f  870 
p a r c e l s  which, the  IPES f i e l d  crews found t o  be c a p a b i l i t y  l b  
under t h e  c r i t e r i a  of t h e  1981 p l a n ,  o r  by v i r t u e  of t h e  presence 
of  h igh  groundwater, 851 remain SEZs under t h e  proposed c r i t e r i a .  
The 19 o t h e r  p a r c e l s  d i d  not  e x h i b i t  t h e  p h y s i c a l  o r  b i o l o g i c a l  
i n d i c a t i o n s  of  an SEZ. (See t h e  IPES frequency d i s t r i b u t i o n  
p l o t s  i n  t h e  Technical  Appendix.) 

Based on a  d a t a  set o f  10,139 p a r c e l s  with IPES s c o r e s  as of June 
1988, IPES f i e l d  crews found 1865 p a r c e l s  w i t h  some evidence o f  
SEZ. The t o t a l  acreage of  those  p a r c e l s  i s  about 3000 a c r e s .  
Applying t h e  proposed c r i t e r i a  f o r  i d e n t i f i c a t i o n  of  SEZs r e s u l t s  
i n  360 a c r e s  of SEZ and 52 a c r e s  o f  se tback a r e a ,  t o t a l l i n g  14 
p e r c e n t  of  t h e  t o t a l  acreage o f  t h e  1865 p a r c e l s .  Applying t h e  
c r i t e r i a  from t h e  1981 208 p l a n  r e s u l t s  i n  380 a c r e s  of SEZ, 



which includes  t h e  b u f f e r  zone, o r  13 percent  of  t h e  t o t a l  
acreage of t h e  1865 p a r c e l s .  (For d e t a i l s ,  see t h e  Technical  
Appendix. 1 

TRPA a l s o  analyzed t h e  p ro tec t ion  of SEZs under both  the  c r i t e r i a  
of t h e  1981 plan  and t h e  proposed c r i t e r i a  on a sample of  55 
p a r c e l s  t h e  IPES crews found t o  conta in  SEZs i n  t h e  1987 f i e l d  
season. The c r i t e r i a  of t h e  1981 plan  and t h e  proposed c r i t e r i a  
were used t o  d e l i n e a t e  t h e  a rea  of SEZ. For SEZs without  
channels and f o r  f i r s t  and second order  streams,  t h e  proposed 
c r i t e r i a  p ro tec ted  more a r e a  than t h e  c r i t e r i a  o f  t h e  1981 plan.  
For t h i r d  order  streams,  t h e  proposed c r i t e r i a  p ro tec ted  less 
area .  Both systems i d e n t i f i e d  t h e  c r i t i c a l  wet, r i p a r i a n  a r e a s  
t h a t  remove sediments and dissolved n u t r i e n t s  from runof f ,  b u t  
d i f f e r e d  i n  t h e i r  a p p l i c a t i o n  of  setbacks.  

Although t h e  presence of t h e  100-year f lood p l a i n ,  a lone ,  would 
no t  c o n s t i t u t e  an SEZ under t h i s  a l t e r n a t i v e ,  development i n  t h e  
f lood p l a i n  i s  s t i l l  r e s t r i c t e d  under t h e  proposed amendments, a s  
described i n  Sect ion I (p. 132).  Thus, al though t h e  proposed 
c r i t e r i a  f o r  SEZ i d e n t i f i c a t i o n  i d e n t i f y  l e s s  SEZ a r e a  i n  t h e  
v i c i n i t y  of a t h i r d  order  stream, both  t h e  1981 208 plan  and t h e  
proposed 208 amendments p r o t e c t  t h e  e n t i r e  100-year f lood  p l a i n .  

The proposed amendments e s t a b l i s h  se tbacks  of d i f f e r e n t  widths 
f o r  s i x  c l a s s e s  of  SEZs represen t ing  d i f f e r e n t  c l a s s e s  of  
s t a b i l i t y  and s e n s i t i v i t y :  confined pe renn ia l  s t reams,  unconfined 
pe renn ia l  s treams,  confined ephemeral o r  i n t e r m i t t e n t  s t reams,  
unconfined ephemeral o r  i n t e r m i t t e n t  s treams,  s i t u a t i o n s  where a 
channel i s  absen t ,  and man-made channels. (See Table 15.) 
Setbacks f o r  confined channels  a r e  f u r t h e r  d iv ided  i n t o  
c a t e g o r i e s  f o r  good, average,  and poor s lope  condi t ion .  The 
widest  se tback,  60 f e e t ,  i s  f o r  a confined p e r e n n i a l  s tream with 
poor s lope  condi t ion .  The narrowest se tback,  10  f e e t ,  i s  f o r  
s i t u a t i o n s  where a channel i s  absent  o r  f o r  man-made channels .  

Unlike t h e  b u f f e r s  i n  A l t e r n a t i v e s  2 and 3 ,  which vary i n  width 
depending on stream order ,  t h e  proposed se tbacks  i n  Al te rna t ive  4 
a r e  dependent on t h e  cond i t ion  and s e n s i t i v i t y  o f  t h e  SEZ, 
p a r t i c u l a r l y  i n  terms of channel type and s t a b i l i t y .  The widest  
se tbacks  a r e  provided f o r  t h e  most uns tab le  channels ,  and t h e  
narrowest se tbacks  f o r  t h e  most s t a b l e  SEZs. A l t e r n a t i v e  4 
provides se tbacks  from a l l  SEZs, p r o t e c t i n g  t h e  scen ic  and 
w i l d l i f e  values  of  t h e  edge zone a s  w e l l  a s  t h e  SEZ i t s e l f .  

This a l t e r n a t i v e  a l s o  inc ludes  t h e  SEZ r e s t o r a t i o n  programs of 
TRPA and t h e  LTBMU, and t h e  BMP implementation, r evege ta t ion ,  and 
coverage m i t i g a t i o n  programs o f  t h e  No-Growth A l t e r n a t i v e ,  with 
impacts a s  descr ibed above under t h a t  a l t e r n a t i v e .  



Since the proposed 208 amendments (Alternative 4) require 1.5:l 
offsets for all SEZ encroachment in excess of the standards set 
forth in the Bailey Report, they increase the amount of 
naturally-functioning SEZs and attain and maintain the TRPA 
thresholds calling for preservation of natural SEZs and 
nondegradation of deciduous trees, wetlands, and meadows. TRPA 
recognizes that restored SEZs may or may not perform the same 
water quality functions as an undisturbed SEZ. The contribution 
to water quality management of a restored SEZ will depend upon 
its location, the nature of the restoration, and long-term 
maintenance of the site. 

This alternative will also bring about the restoration of 
disturbed SEZs in both urban and natural areas. This alternative 
will attain and maintain the TRPA restoration thresholds, 
provided that, with TRPA's assistance, the LTBMU, the states, and 
local governments continue to identify and implement projects to 
meet the specific goals of the thresholds--restoration of all 
disturbed SEZs in natural areas and 25 percent (about 1100 acres) 
of the disturbed SEZs in urbanized areas. 

The offset requirements and restoration programs, together, will 
increase the amount of naturally-functioning SEZ in the Region 
and contribute to the attainment and maintenance of the 
thresholds relating to preservation of the wet vegetation 
associations. See Table 27 for a comparison of the SEZ impacts 
of the four alternatives. 



D. TRANSPORTATION 

1. Applicable Standards 

The Tahoe Regional Planning Compact, i n  A r t i c l e  V ,  r equ i res  TRPA 
t o  prepare  an i n t e g r a t e d  t r anspor ta t ion  p lan  f o r  t h e  Region with 
the  g o a l s  of  reducing dependency on the  automobile by making more 
e f f e c t i v e  use of e x i s t i n g  t r anspor ta t ion  modes and o f  pub l i c  
t r a n s i t  t o  move people and goods within t h e  Region, and reducing, 
t o  the  e x t e n t  f e a s i b l e ,  a i r  p o l l u t i o n  caused by motor vehic les .  
The TRPA thresholds  include two s tandards  which apply t o  
t r a n s p o r t a t i o n :  a  requirement t o  reduce peak s m e r  day 
vehic le-mi les- t ravel led  (VMT) by 10 percent  from 1981 values ,  and 
a requirement t o  reduce t r a f f i c  volumes on U.S. 50, i n  t h e  
winter ,  from 4 p.m. t o  midnight,  by 7 percent .  (See Attachment 
1.) TRPA adopted t h e  VMT t h resho ld  t o  encourage a reduction i n  
dependency on p r i v a t e  automobiles c o n s i s t e n t  wi th  t h e  Compact, t o  
he lp  c o n t r o l  l o c a l  emissions of  oxides of n i t rogen  (NOx), and t o  
he lp  c o n t r o l  atmospheric deposi t ion  of  a l g a l  n u t r i e n t s  on Lake 
Tahoe . 
The TRPA Goals and P o l i c i e s  (TRPA, 1986a, p. 111-241 a l s o  set 
s tandards  f o r  l e v e l  o f  se rv ice  (LOS), a  measure of  t r a f f i c  
congest ion o r  volume/capacity r a t i o s ,  a s  follows: 

- - l e v e l  o f  s e r v i c e  "C" on r u r a l  s c e n i c / r e c r e a t i o n a l  
roads,  

- - l e v e l  o f  s e r v i c e  "D" i n  r u r a l  developed a r e a s  and on 
urban roads ,  and 

- - l e v e l  of  s e r v i c e  "D" f o r  s i g n a l i z e d  i n t e r s e c t i o n s ,  
al though l e v e l  of s e r v i c e  "E" may be acceptable  during 
peak p e r i o d s  not  t o  exceed four  hours p e r  day. 

See Table 24 f o r  l e v e l  of  s e r v i c e  d e f i n i t i o n s .  

2.  E x i s t i n g  S i t u a t i o n  

Much o f  the  fo l lowing information is  summarized from t h e  Regional 
Transpor ta t ion  Plan ,  Lake Tahoe Basin (TRPA, 1 9 8 8 ~ ) .  For 
more-detailed informat ion ,  s e e  t h a t  document. 

Highways. The p r i v a t e  automobile i s  t h e  primary t r a n s p o r t a t i o n  
mode i n  the  Region. The major f e d e r a l  and s t a t e  highways (U.S. 
50; C a l i f o r n i a  28, 88,  89, and 267; Nevada 28, 207 and 431) s k i r t  
t he  per imeter  of  t h e  Lake and a l low t r a v e l  t o  and from t h e  Tahoe 
Region. U.S 50 through t h e  South Shore i s  a major 5-lane highway 
with i n t e n s e  commercial s t r ip development, s i g n a l i z e d  
i n t e r s e c t i o n s ,  and numerous c o n f l i c t i n g  t u r n i n g  movements t h a t  
d e t e r i o r a t e  t r a f f i c  flow. Congestion i s  common i n  both  t h e  
summer and winter  and,  near  U . S .  50 and Park Avenue, exceedences 
of t h e  f e d e r a l  and s t a t e  carbon monoxide s t andards  (CO) a r e  a l s o  



common, leading t o  the  designation of t h e  urbanized por t ion  of 
the  South Shore a s  a non-attainment a r e a  f o r  t h e  f e d e r a l  CO 
standard (TRPA, 1982a). 

1981 t r a f f i c  volumes a t  Park Avenue and U.S. 50 on t h e  South 
Shore during peak winter per iods  were between approximately 
36,000 and 38,700 vehic les  per  day. 1987 volumes ranged from 
about 36,250 t o  37,700 veh ic les  pe r  day. 

Another heavi ly  t r a v e l l e d  rou te  i s  C a l i f o r n i a  28, e s p e c i a l l y  i n  
the  Tahoe Ci ty  a r e a .  Tahoe C i t y ,  Kings Beach, and Tahoe Vis ta  
a r e  s e r i o u s l y  congested during t h e  summer and win te r  peak 
per iods .  Parking i n  the  right-of-way and c o n f l i c t i n g  tu rn ing  
movements t o  access  commercial development r e s t r i c t  t r a f f i c  flow 
i n  these  a reas .  

~o lume/capac i ty  r a t i o s ,  which a r e  used t o  eva lua te  l e v e l  of  
se rv ice  f o r  key i n t e r s e c t i o n s  and l i n k s ,  range from 0.6 t o  1.3 
during peak summer days. The h ighes t  r a t i o ,  1.3,  occurs  a t  Park 
Avenue and U.S. 50 i n  t h e  South Shore. See Table 25 f o r  a 
summary of  LOS a t  key i n t e r s e c t i o n s  and l i n k s .  

There a r e  s i x  major e n t r y  p o i n t s  t o  t h e  Tahoe Region, t h r e e  i n  
C a l i f o r n i a  and t h r e e  i n  Nevada. From 1981 t o  1985, 
Cal i fornia-s ide  t r a f f i c  volumes (average peak summer day) 
decreased,  while Nevada-side t r a f f i c  volumes increased.  

In  1981, t h e r e  w e r e  approximately 1 .70 m i l l i o n  v e h i c l e  m i l e s  
t r a v e l l e d  (VMT) i n  t h e  Tahoe Region on an average summer day, and 
i n  1985 approximately 1.65 m i l l i o n ,  according t o  TRPA t r a f f i c  
models. See Table 26 f o r  a d isaggregat ion  of VMT by t r a v e l  
segment. 

T r a n s i t .  A con t rac to r  t o  t h e  C i t y  of South Lake Tahoe opera tes  
buses i n  t h e  C i t y  under t h e  name South Tahoe Area Ground Express 
(STAGE). P resen t  annual STAGE r i d e r s h i p  i s  approximately 445,000 

passengers.  The Tahoe Area Regional T r a n s i t  (TART) system se rves  
t h e  n o r t h  shore from Tahoma t o  I n c l i n e  V i l l a g e  (win te r )  and from 
Meeks Bay t o  Sand Harbor S t a t e  Park (summer). 1986 TART annual 
r i d e r s h i p  was approximately 135,000 passengers.  

Almost a l l  s k i  a r e a s  i n  and around t h e  Tahoe Region provide  s k i  
s h u t t l e s .  Service  i s  provided a t  no charge o r  f o r  a nominal f ee .  
Transfer  o p p o r t u n i t i e s  a r e  o f f e r e d  a t  STAGE and TART s t o p s ,  and 
t h e  Tahoe Queen f e r r y  connects  t h e  south  shore  wi th  buses i n  t h e  
Tahoe C i t y  a r e a .  To ta l  annual patronage o f  t h e  s k i  s h u t t l e s  is 
approximately 235,000 passengers.  

I n t e r c i t y  bus s e r v i c e  has t h e  l a r g e s t  annual  t r a n s i t  r i d e r s h i p .  
Approximately 1.35 mi l l ion  v i s i t o r s  a r r i v e  i n  t h e  Region by bus 
each yea r ,  on an average of abouc 92 buses p e r  day. About 
714,000 o f  t h e s e  r i d e r s  a r e  from Northern C a l i f o r n i a ,  and about 
409,000 from Southern C a l i f o r n i a .  



Leve 1 

A 

TABLE 24 

Level-of-Service Definitions 

no vehicle waits longer than one 
red indication (up to 67% of capacity) 

occasionally the green phase is 
fully utilized (67% to 77% of capacity) 

occasionally drivers may have to wait 
for more than one red indication, 
with some back-up (77% to 87% of 
capacity) 

approaching instability, with sub- 
stantial delays during short peaks 
within peak hour conditions (87% to 
97% of capacity) 

at capacity, with full utilization of 
every green phase, substantial dep- 
endence on good coordination between 
adjacent signals, long queues of 
waiting vehicles, and delays up to 
several cycles (97% to 107% capacity) 

jammed conditions with long delays 
(over 107% capacity) 

Source: Regional Transportation Plan, Lake Tahoe Basin 
(April, 1988) 



TABLE 25 

Level-of-Service Summary 
(1985) 

Volume / 
Capacity 

In te r sec t ion  o r  Segment Rat io  

U.S. 50 a t  Kingsbury 

U.S. 50 a t  Park Ave. 

U.S. 50 a t  Pioneer ( e a s t )  

U.S. 50 a t  A 1  Tahoe 

South Tahoe Wye 

Tahoe Ci ty  Wye 

Ca l i fo rn ia  28 a t  Tahoe Ci ty  

Ca l i fo rn ia  28 a t  Fabian 

Ca l i fo rn ia  28 and 267 

Ca l i fo rn ia  28 a t  Kings Beach 

Ca l i fo rn ia  28 a t  N .  S t a t e l i n e  

Nevada 28 a t  M t .  Rose Hwy. 

Nevada 28 a t  Vi l l age  Rd. 

Nevada 28 a t  Country Club 

Source: Regional Transpor ta t ion  Plan (TRPA, 1988) 



TABLE 26 

VMT Disaggregated by Travel  Segment 
(1985) 

I n t e r n a l  Ex te rna l  

Resident 667,572 103,386 

V i s i t o r  468,389 407,122 

To ta l  1,135,961 510,508 

I n t e r n a l  VMT i s  assoc ia ted  with v e h i c l e  t r i p s  
which begin and end wi th in  t h e  Region. 

External  VMT i s  assoc ia ted  with v e h i c l e  t r i p s  
which e i t h e r  begin o r  end o u t s i d e  t h e  Region. 



Waterborne Service. Lake Tahoe o f f e r s  a good oppor tuni ty  t o  
u t i l i z e  waterborne t r a n s p o r t a t i o n  services .  Four c r a f t  p resen t ly  - - 
provide regular  excursion se rv ice  on Lake Tahoe, p r i m a r i l y  during 
t h e  summer months f o r  v i s i t o r s  t o  the  Region. 

One such c r a f t ,  t h e  M . S .  Dixie moored a t  Zephyr Cove, Nevada, 
c a r r i e d  over 100,000 passengers i n  1985, and accounted f o r  a 
savings of  about 1300 VMT on a peak summer day. Addi t ional  
smaller  cha r t e r  s e r v i c e s  opera te  out  of marinas around t h e  Lake. 

Aviat ion.  There a r e  four  recognized a v i a t i o n  f a c i l i t i e s  i n  t h e  
Tahoe Region, inc luding the  Lake Tahoe Airpor t  i n  South Lake - 
Tahoe, a h e l i p o r t ,  a he l ipad ,  and a seaplane base.  The Airpor t ,  
t h e  primary av ia t ion  f a c i l i t y  i n  the  Region, enplaned 79,254 
passengers i n  1985. 

Non-motorized Transpor ta t ion .  The Lake Tahoe Region has an 
incomplete Region-wide bikeway system. Bicycle f a c i l i t i e s  have 
improved i n  recent  yea r s ,  and se rve  both u t i l i t y  and r e c r e a t i o n a l  
t r i p  purposes. Pedes t r i an  f a c i l i t i e s  a r e  d iscont inuous  and 
sporad ica l ly  located .  Pedes t r i ans  o f t e n  must walk on d i r t  pa ths  
o r  road shoulders. Pedes t r i an  t r a v e l  can be hazardous during 
pe r iods  of  heavy t r a f f i c ,  e s p e c i a l l y  during win te r  pe r iods ,  when 
snow removal i s  no t  always adequate. The RTP (TRPA, 1 9 8 8 ~ )  
con ta ins  maps of both  pedes t r i an  and b icyc le  f a c i l i t i e s .  

Transpor ta t ion  Systems Management (TSM). TSM measures such a s  
home mail de l ive ry ,  carpool ing ,  parking management, s taggered 
work hours,  employer programs, and pub l i c  awareness programs a r e  
one means of achieving t r a n s p o r t a t i o n  goals .  TRPA encourages 
home mail  de l ive ry  a s  a means o f  even tua l ly  reducing peak summer 
day VMT by over 50,000 miles.  However, because o f  t h e  Region's 
high average veh ic le  occupancies, t h e  p o t e n t i a l  b e n e f i t  o f  
carpooling i s  considered t o  be small .  Employer programs 
assoc ia ted  with t h e  gaming and s k i  i n d u s t r i e s  a r e  i n  e f f e c t ,  
however, and do r e s u l t  i n  small  inc reases  i n  t r a n s i t  usage. 

Regional Transpor ta t ion  Plan.  Under t h e  terms of  t h e  Tahoe 
Regional Planning Compact, TRPA's Regional Transpor ta t ion  Plan 
(RTP) guides the  p lanning and implementation of  t r a n s p o r t a t i o n  
improvements i n  t h e  Region. TRPA i s  a l s o  a des igna ted  Regional 
Transpor ta t ion  Planning Agency (RTPA) i n  C a l i f o r n i a .  The RTP, 
adopted by TRPA i n  1984 and rev i sed  i n  Apr i l ,  1988 (TRPA, 1988c),  
c a l l s  f o r  over $250 mi l l ion  o f  improvements over 20-years, 
inc luding:  

- - the  p rov i s ion  of  i n t e n s i v e  bus s e r v i c e  on t h e  South 

Shore, wi th  reduced headways; con t inua t ion  of  s k i  
s h u t t l e s ;  expansion of t r a n s i t  s e r v i c e  i n t o  new a reas  



-- s t r e e t  and highway improvements i n  t h e  South Shore,  

Tahoe C i t y ,  Kings Beach, North S t a t e l i n e ,  and I n c l i n e  
V i l l a g e ,  t o  a l l e v i a t e  congest ion hot -spots ,  and 
inc lud ing  major improvements i n  t h e  C i t y  o f  South Lake 
Tahoe redevelopment a r e a  and i n  Tahoe C i t y ,  

- - expanded TSM measures,  

- - a v i a t i o n  f a c i l i t i e s  a s  s e t  f o r t h  i n  t h e  f u t u r e  a i r p o r t  

master  p l a n ,  

- - c o n t i n u a t i o n  o f  waterborne excurs ion  s e r v i c e s  and 

i n i t i a t i o n  o f  po in t - to-poin t  waterborne t r a n s p o r t a t i o n  
s e r v i c e s ,  and 

- - expanded and enhanced b i c y c l e  and p e d e s t r i a n  

f a c i l i t i e s .  

A i r  Qua l i t y  P lan .  The Tahoe Basin is  a  non-attainment a r e a  f o r  
t h e  Nat iona l  Ambient A i r  Qua l i t y  S tandard  (NAAQS) f o r  carbon 
monoxide. Only t h e  E l  Dorado and Douglas County p o r t i o n s  of  t h e  
Region a r e  c u r r e n t l y  cons idered  i n  non-attainment.  V i o l a t i o n s  of  
t h e  NAAQS a r e  monitored nea r  t h e  i n t e r s e c t i o n  o f  U.S. 50 and Park 
Avenue i n  t h e  C i t y  o f  South Lake Tahoe, most commonly on w i n t e r  
n i g h t s  wi th  h i g h  t r a f f i c  volumes whi le  a  thermal  i n v e r s i o n  is  
p r e s e n t .  Summer v i o l a t i o n s  a r e  n o t  a s  common a s  w in te r  
v i o l a t i o n s  (TRPA, 1986b).  

On August 26, 1982, t h e  TRPA adopted t h e  1982 A i r  Q u a l i t y  P lan  
(AQP) a s  p a r t  o f  t h e  Regional  Plan.  The 1982 AQP o u t l i n e d  
implementation s t r a t e g i e s  and programs t o  a t t a i n  t h e  NAAQS f o r  CO 
by 1987, i n c l u d i n g  f o u r  t r a n s p o r t a t i o n  measures: computerized 
t r a f f i c  s i g n a l i z a t i o n  on t h e  U.S. 50 c o r r i d o r ;  18  t r a f f i c  flow 
improvements a t  i n t e r s e c t i o n s  t o  i n c r e a s e  average  v e h i c l e  speeds;  
a  short-range t r a n s i t  expansion program; and home mai l  d e l i v e r y  
i n  t h e  E l  Dorado County p o r t i o n  o f  t h e  Region. Most o f  t h e  
t r a f f i c  s i g n a l i z a t i o n  and t h e  m a j o r i t y  o f  t h e  t r a f f i c  f low 
improvements have been implemented, and home ma i l  d e l i v e r y  v i a  
neighborhood d e l i v e r y  c e n t e r s  (NDCs)  ha s  been i n i t i a t e d  i n  E l  
Dorado County (TRPA, 1986b).  

Because v i o l a t i o n s  o f  t h e  NAAQS a r e  s t i l l  common (a l though  l e s s  
f r equen t )  a t  t h e  S t a t e l i n e  C a l i f o r n i a  s t a t i o n ,  and t h e  1987 
dead l ine  o f  t h e  Clean A i r  Act has  pas sed ,  TRPA i s  r e v i s i n g  t h e  
1982 AQP, upda t ing  emiss ion  r a t e s  and f o r e c a s t s ,  and i d e n t i f y i n g  
o t h e r  c o n t r o l  measures which can b e  implemented. (See a d d i t i o n a l  
d i s c u s s i o n  under  A i r  Q u a l i t y . )  



Analyt ica l  Techniques. TRPA uses modeling t o  quan t i fy  t h e  t r a v e l  
demand generated by d i f f e r e n t  land use scenar ios  and the  impact 
of t h a t  demand on e x i s t i n g  and proposed t r a n s p o r t a t i o n  systems. 
Using da ta  on the  amount and d i s t r i b u t i o n  o f  popula t ion ,  
employment, income l e v e l s ,  t r a f f i c  volumes, and o t h e r  f a c t o r s ,  
TRPA s imula tes  e x i s t i n g  and f u t u r e  scenar ios  us ing the  Quick 
Response System (QRS) model. The QRS model has four  p a r t s :  t r i p  
genera t ion ,  t r i p  d i s t r i b u t i o n ,  t r a f f i c  assignment, and modal 
s p l i t .  

3. Anticipated Transpor ta t ion  Impacts 

a .  No-Growth Al te rna t ive  (Al te rna t ive  1) 

The No-Growth Al te rna t ive ,  which al lows no new impervious 
coverage and no coverage t r a n s f e r s ,  would a l low no new 
t ranspor ta t ion  improvements t h a t  r e q u i r e  new coverage. A l l  
improvements t h a t  r e q u i r e  coverage would have t o  convert  another  
e x i s t i n g  use. 

The No-Growth Al te rna t ive  would hamper programs i n  the  Regional 
Plan t o  reduce VMT i n  t h e  Region. Without allowances f o r  
a d d i t i o n a l  coverage, it w i l l  be d i f f i c u l t  t o  l o c a t e  new t r a n s i t  
f a c i l i t i e s ,  and d i f f i c u l t  f o r  t r a n s i t  t o  opera te  wi th  p r e v a i l i n g  
l e v e l s  of  congestion. Types of VMT-reducing f a c i l i t i e s  t h a t  
would be a f f e c t e d  a r e  t r a n s i t  t e rmina l s  on t h e  n o r t h  and south 
shores,  a e r i a l  trams t o  t h e  s k i  a r e a s  from S t a t e l i n e  and Tahoe 
Ci ty ,  waterborne t r a n s i t  f a c i l i t i e s ,  and neighborhood mai l  
de l ive ry  centers .  Also, a s  discussed under Land Use, t h i s  
a l t e r n a t i v e  would remove most of the  i n c e n t i v e s  f o r  redevelopment 
and community planning,  and f o r f e i t  t h e  anticipates 
t r a n s p o r t a t i o n  improvements: improved a u t o  and p e d e s t r i a n  
c i r c u l a t i o n ,  improved t r a n s i t ,  fewer t r i p s  genera ted ,  and more 
pedes t r i an  t r i p s .  

Under t h i s  a l t e r n a t i v e ,  peak summer day VMT would never the less  be 
lower than recen t  (1981-1985) va lues ,  s i n c e  t h e  No-Growth 
Al te rna t ive  would a f f e c t  t r a v e l  demand only s l i g h t l y  and VMT 
reduct ions  w i l l  s t i l l  be accomplished through improved t r a n s i t  
and s h u t t l e  s e r v i c e ,  employer vanpool programs, a i r p o r t  
ope ra t ions ,  waterborne s e r v i c e ,  home mai l  d e l i v e r y ,  incen t ives ,  
and education programs. Long-range p l a n s  t o  cons ider  a  railway 
system on the  South Shore would be n e i t h e r  necessary o r  
appropr ia te  under t h i s  a l t e r n a t i v e .  Based on t h e  FEIS f o r  t h e  
TRPA Code and Plan Area Statements (TRPA, 1987a),  t h e  t o t a l  
p ro jec ted  VMT r educ t ions  i n  the  long t e r m  f o r  the  No-Growth 
Al te rna t ive  would be 139,000 t o  166,500. (For d e t a i l s ,  s ee  t h e  
Technical Appendix.) Assuming no growth i n  t r a v e l  demand, and 



sub t rac t ing  these  savings from the  est imated 1985 VMT of 1.65 
mi l l ion ,  the  n e t  peak summer day VMT would be approximately 1.48 
t o  1.51 mi l l ion ,  compared t o  the  threshold  t a r g e t  of  1.53 
mi l l ion .  

Despite t h e  improvements i n  VMT, t h i s  a l t e r n a t i v e  would not  
s i g n i f i c a n t l y  decrease  peak t r a f f i c  volumes and, t h e r e f o r e ,  no t  
br ing  about improvements i n  the  e x i s t i n g  l e v e l s  of se rv ice  (LOS) 
i n  the  Region. Without i n t e r s e c t i o n  improvements, LOS w i l l  
improve o r  degrade p ropor t iona l ly  t o  popula t ion ,  economic 
a c t i v i t y ,  and e n t r y  t r a f f i c  volumes. Under the  No-Growth 
Al te rna t ive ,  changes i n  these  a reas  would be slow. The 
i n t e r s e c t i o n  o f  U.S. 50 and Park Avenue i n  t h e  South Shore would 
continue t o  opera te  a t  level-of-service E during peak per iods .  

This a l t e r n a t i v e  w i l l  a t t a i n  and maintain t h e  TRPA threshold  f o r  
VMT, but  w i l l  no t  a t t a i n  t h e  threshold  f o r  U.S. 50 winter-evening 
t r a f f i c  volumes o r  t h e  s tandard  f o r  LOS a t  Park Avenue and U.S. 
50. 

b. No-Action Al te rna t ive  (1981 208 Plan) 

The p o l i c i e s  of  Al te rna t ive  2, t h e  1981 208 p lan ,  w i l l  r e s u l t  i n  
i n t e n s i f i e d  land use and increased popula t ion ,  a s  descr ibed under 
Land Use. The a d d i t i o n a l  t r a v e l  demand genera ted  by t h i s  
a l t e r n a t i v e  w i l l  i nc rease  peak summer day VMT from t h e  1985 l e v e l  
of 1.65 m i l l i o n  t o  approximately 1.96 m i l l i o n .  Since t h e  1981 
208 p lan  does no t  inc lude  t r a n s i t  improvements and o t h e r  improve- 
ments t o  reduce VMT, t h e  r e s u l t i n g  u l t i m a t e  VMT f o r  a  peak summer 
day would be 1.96 m i l l i o n ,  compared t o  t h e  th resho ld  t a r g e t  of 
1.53 mi l l ion .  

The increased t r a v e l  demand of  Al te rna t ive  2 w i l l  a l s o  r e s u l t  i n  
increased peak t r a f f i c  volumes a t  key i n t e r s e c t i o n s  and highway 
l i n k s .  Peak summer day level -of-service  would exceed l e v e l  D 
( i . e . ,  exceed 97 p e r c e n t  capac i ty )  a t  t h e  i n t e r s e c t i o n s  of U.S. 
50 with Park Avenue, Pioneer T r a i l  ( e a s t ) ,  and A 1  Tahoe 
Boulevard; t h e  South Wye; t h e  Tahoe C i t y  bus iness  co r r idor ;  and 
Nevada 28 and t h e  Mount Rose Highway (NV 431). 



With r e s p e c t  t o  winter-evening t r a f f i c  volumes on t h e  U.S. 50 
Corr idor  under A l t e r n a t i v e  2,  peak  p e r i o d  volumes a t  t h e  
i n t e r s e c t i o n  of  U.S. 50 and Park Avenue w i l l  i n c r e a s e  
by 15 pe rcen t  o r  more from t h e  1985 l e v e l s ,  t a k i n g  i n t o  account  
t h e  popula t ion  growth of  t h i s  a l t e r n a t i v e .  

A l t e r n a t i v e  2 would n o t  a t t a i n  t h e  TRPA VMT reduc t ion  t h r e s h o l d ,  
and would n o t  meet t h e  LOS s t anda rds  f o r  s i x  major s i g n a l i z e d  
i n t e r s e c t i o n s  and key l i n k s .  

c.  The Hybrid P lan  ( A l t e r n a t i v e  3) 

The hybr id  p l a n ,  A l t e r n a t i v e  3 ,  w i l l  have s i m i l a r  impacts  on 
t r a n s p o r t a t i o n  a s  A l t e r n a t i v e  4, t h e  proposed 208 amendments, 
s i n c e ,  a s  a  hybr id  o f  t h e  1981 208 p l a n  and TRPA's 
recently-amended Regional P lan ,  i n c l u d i n g  t h e  1988 RTP, it 
r e s u l t s  i n  about  t h e  same r e g i o n a l  p o p u l a t i o n  a s  A l t e r n a t i v e  4  
and inc ludes  most of  t h e  same t r a n s p o r t a t i o n  c o n t r o l  measures. 
See t h e  d i scuss ion  o f  A l t e r n a t i v e  4, below. 

However, t h e  r educ t ions  i n  VMT achieved under  A l t e r n a t i v e  3  w i l l  
be lower than  under A l t e r n a t i v e  4, s i n c e  A l t e r n a t i v e  3  w i l l  n o t  
ach ieve  t h e  40,000 t o  60,000 r e d u c t i o n  i n  VMT a t t r i b u t e d  t o  
community p lanning  and redevelopment. The r e s u l t a n t  u l t i m a t e  VMT 
f o r  a  peak  summer day would be 1.56 t o  1.68 m i l l i o n ,  compared t o  
t h e  t h r e s h o l d  t a r g e t  o f  1.53 m i l l i o n .  

d. Proposed 208 Amendments ( A l t e r n a t i v e  4) 

The proposed 208 amendments, A l t e r n a t i v e  4 ,  a l l ow a d d i t i o n a l  
impervious coverage c o n s i s t e n t  w i t h  t h e  B a i l e y  c o e f f i c i e n t s .  I n  
a d d i t i o n ,  t h e  p o l i c i e s  o f  t h i s  a l t e r n a t i v e  a l low coverage 
t r a n s f e r s  r e s u l t i n g  i n  coverage ove r  t h e  Ba i l ey  c o e f f i c i e n t s  f o r  
c e r t a i n  p r o j e c t s ,  i nc lud ing  p r o j e c t s  n e c e s s a r y  f o r  t h e  p u b l i c  
h e a l t h  and s a f e t y ,  and environmental  p r o t e c t i o n .  (For  d e t a i l s ,  
s e e  Sec t ion  I ,  p .  121.) Compared t o  A l t e r n a t i v e  2,  t h e  c o s t s  o f  
t r a n s p o r t a t i o n  improvements w i l l  b e  h i g h e r ,  s i n c e  impervious 
coverage i n  exces s  o f  t h e  Ba i l ey  c o e f f i c i e n t s  must be ob ta ined  by 
t r a n s f e r .  

The p o l i c i e s  of  A l t e r n a t i v e  4  w i l l  r e s u l t  i n  i n t e n s i f i e d  l and  u s e  
and i n c r e a s e d  popu la t ion ,  a s  d e s c r i b e d  under  Land Use. The 
a d d i t i o n a l  t r a v e l  demand gene ra t ed  by t h i s  a l t e r n a t i v e  w i l l  
i n c r e a s e  peak summer day VMT ( p r i o r  t o  m i t i g a t i o n )  from t h e  1985 
l e v e l  o f  1.65 m i l l i o n  t o  approximately 1 .88  m i l l i o n .  Cons ider ing  
t h e  p r o j e c t e d  long-term VMT r e d u c t i o n s  o f  237,000 t o  375,000 due 
t o  mass t r a n s i t  improvements, community p l ann ing ,  and o t h e r  
improvements (TRPA, 1987a, Techn ica l  Appendix) ,  t h e  r e s u l t a n t  
u l t i m a t e  VMT f o r  a  peak summer day would b e  1.64 t o  1.50 m i l l i o n ,  
compared t o  t h e  t h r e s h o l d  t a r g e t  o f  1 .53 m i l l i o n .  



The increased t r a v e l  demand of Al te rna t ive  4 w i l l  a l s o  r e s u l t  i n  
increased peak t r a f f i c  volumes a t  key i n t e r s e c t i o n s  and highway 
l inks .  However, with the  c o n t r o l  measures incorpora ted  i n  t h e  
Regional Transportat ion Plan ,  a l l  t h e  key i n t e r s e c t i o n s  and l i n k s  
i n  t h e  Region w i l l  meet t h e i r  LOS s tandards .  (For a d d i t i o n a l  
information,  s e e  the  FEIS f o r  t h e  RTP (TRPA, 1988b) ) . 
With respec t  t o  winter-evening t r a f f i c  volumes on t h e  U.S. 50 
Corr idor  under Al te rna t ive  4, peak pe r iod  volumes a t  t h e  
i n t e r s e c t i o n  o f  U.S. 50 and Park Avenue w i l l  be reduced 
approximately 30 percent  from the  1985 l e v e l s ,  tak ing i n t o  
account both populat ion growth and t h e  t r a f f i c  c o n t r o l  measures 
of  t h e  Regional Plan. 

Al te rna t ive  4 would a t t a i n  t h e  TRPA VMT reduct ion  th resho ld ,  and 
w i l l  meet t h e  LOS s tandards  f o r  t h e  major s i g n a l i z e d  
i n t e r s e c t i o n s  and key l i n k s  (see  t h e  LOS s tandards  a t  p. 241). 
However, Al t e rna t ive  4 provides  l i t t l e  "headroom" i n  meeting t h e  
VMT threshold .  (See t h e  d i scuss ion  i n  TRPA, 1987a, p. IV-28. )  
With implementation of t h e  c o n t r o l  measures of the  Regional 
Transpor ta t ion  Plan,  winter-evening t r a f f i c  volumes a t  U.S. 50 
and Park Avenue w i l l  meet t h e  r equ i red  7 pe rcen t  reduct ion .  



E. A I R  QUALITY 

1. Applicable Standards 

The TRPA thresholds  and s t a t e  and f e d e r a l  s tandards e s t a b l i s h  
about 23 separa te  a i r  q u a l i t y  s tandards f o r  14 a i r  q u a l i t y  
parameters inc luding carbon monoxide ( C O ) ,  ozone, p a r t i c u l a t e  
ma t t e r  l e s s  than 10 microns i n  s i z e  (PM10). n i t rogen d ioxide  
(NO ) ,  s u l f u r  dioxide (SO2), v i s i b i l i t y ,  lead ,  hydrocarbons, 
s u l z a t e s ,  hydrogen s u l f i d e ,  oxides of n i t rogen (NOx) emissions.  
wood smoke, suspended s o i l  p a r t i c l e s ,  and NOx t ranspor t .  (See 
Attachments 1 and 2.) 

2. Exis t ing  S i t u a t i o n  

Carbon Monoxide (CO) .  The following information i s  summarized 
from the  1982 A i r  Quali ty Plan (TRPA, 1982a) and the  Annual 
Report on A i r  Quali ty (TRPA, 1986b). For more-detailed 
d i scuss ions ,  see  those documents. 

CO i s  a c o l o r l e s s ,  odor les s  gas which i s  a product of  incomplete 
combustion of f u e l s ,  and which rep laces  oxygen i n  t h e  
bloodstream. I t  d i spe r ses  r a p i d l y  outdoors,  and i s  s t r o n g l y  
assoc ia ted  with motor v e h i c l e  emissions,  e s p e c i a l l y  i n  a r e a s  of  
t r a f f i c  congestion and slow veh ic le  speeds. Combustion h e a t e r s  
a l s o  con t r ibu te  t o  CO l e v e l s .  

S t a t e  and f e d e r a l  s tandards  f o r  CO e x i s t  t o  p r o t e c t  t h e  p u b l i c  
h e a l t h  and sa fe ty .  In 1978, USEPA designated t h e  Tahoe Basin a 
non-attainment a r e a  f o r  t h e  National  Ambient A i r  Qua l i ty  Standard 
(NAAQS) f o r  CO. Only t h e  E l  Dorado and Douglas County p o r t i o n s  
of  t h e  Region a r e  c u r r e n t l y  considered i n  non-attainment. 

There a r e  four  permanent CO monitoring s t a t i o n s  i n  t h e  Region. 
(See Figure 17.) Vio la t ions  of t h e  f e d e r a l  8-hour CO s t andard  
(9.3 ppm) a r e  common a t  t h e  S t a t e l i n e ,  C a l i f o r n i a  s t a t i o n .  
Vio la t ions  have not  been observed a t  t h e  Bijou School, Lake Tahoe 
Boulevard, o r  S t a t e l i n e ,  Nevada s t a t i o n s .  The S t a t e l i n e ,  
Ca l i fo rn ia  s t a t i o n  exceeded t h e  8-hour s tandard  on 28 days i n  
1984 and 27 days i n  1985. The h ighes t  8-hour concentra t ion  
monitored a t  S t a t e l i n e ,  C a l i f o r n i a  s ince  1981 was 17.4 ppm, 
approximately twice the  f e d e r a l  s tandard ,  

C a l i f o r n i a ,  Nevada, and TRPA have adopted more s t r i n g e n t  CO 
s tandards  than USEPA. The S t a t e s  and TRPA requ i re  8-hour average 
concentra t ions  n o t  t o  exceed 6 ppm. (See Attachments 1 and 2.) 





Average CO concentrations at Stateline, California are steadily 
decreasing. This can be traced mainly to a cleaner vehicle 
fleet, since traffic volumes have not decreased as much. 
However, the decreases in CO concentrations were not large enough 
to reach the federal standard by December 31, 1987, and USEPA has 
notified TRPA it should begin to revise its non-attainment plan 
to comply with the standard. 

In 1979, TRPA adopted the Lake Tahoe Air Quality Nonattainment 
Plan, which was incorporated into the Nevada State Implementation 
Plan (SIP) (NDEP, 1979). Monitoring by NDEP indicates that 
Nevada demonstrated attainment of the CO standard in Nevada by 
December 31, 1982. 

On August 26, 1982, TRPA adopted the 1982 Air Quality Plan (AQP) 
as part of the Regional Plan. California submitted the 1982 AQP 
to EPA as a revision to the State Implementation Plan in December 
1983, and EPA approved it as a California SIP revision in 
February, 1984. 

In the 1982 AQP, the following control measures, ranked in order 
of their impact on CO concentrations, were selected for 
implementation: (1) federal and state auto emission standards, 
( 2 )  inspection/maintenance programs in major urban areas in 
California and Nevada, and in the South Shore of the Tahoe Basin, 
and (3) the transportation improvements discussed under 
Transportation, above. The federal and state emission standards, 
as noted, have resulted in a cleaner fleet and are improving CO 
concentrations in the South Shore. Inspection/maintenance has 
not been implemented, due largely to technical uncertainties 
regarding its effectiveness, and will be re-evaluated as part of 
the AQP revisions. 

According to CO modeling conducted for the FEIS: Plan Area 
Statements and Implementing Ordinances of the Regional Plan 
(TRPA, 1987a) and the Final EIR/EIS for the Regional 
Transportation Plan, Lake Tahoe Basin (TRPA, 1988b), it will be 
necessary to divert traffic from U.S. 50 in the vicinity of Park 
Avenue to meet the federal and state CO standards at the 
Stateline, California station. 

Ozone. Ozone is a bluish gas (03), an unstable, poisonous 
oxidizing agent with an irritating odor. The states, the federal 
government, and TRPA have set ozone standards to protect the 
public health and safety and to protect vegetation. Ozone is a 
secondary pollutant, formed from the combination of oxides of 
nitrogen, hydrocarbon gases, and sunlight, and is normally found 
in the summer, downwind of sources of NOx and hydrocarbons, such 
as major highways. There is also evidence to suggest that ozone 



concentra t ions  i n  the  Region can be influenced by long-range 
t r a n s p o r t  of precursor  compounds, s ince  the  h i g h e s t  1985 
concentra t ion  coincided with t r a n s p o r t  from a f o r e s t  f i r e  on t h e  
western s lope .  

In  1985, the  C a l i f o r n i a  A i r  Resources Board (CARE31 r epor ted  one 
ozone observation t h a t  equal led  o r  exceeded t h e  s t a t e ' s  0.10 ppm 
1-hour s tandard ,  a t  t h e  Bijou School monitor. There have been no 
r e p o r t s  of  v i o l a t i o n s  of  t h e  0.12 ppm f e d e r a l  1-hour s tandard .  
TRPA's 0.08 ppm 1-hour s tandard  was met o r  exceeded 10 t i m e s  i n  
1985 a t  e i t h e r  Bijou School o r  t h e  Lake Tahoe Boulevard monitor.  

I n  a r ecen t  s tudy of  p o s s i b l e  ozone damage t o  trees i n  t h e  S i e r r a  
Nevada, r e sea rchers  from t h e  Univers i ty  o f  C a l i f o r n i a  found ozone 
damage a t  l o c a t i o n s  i n  t h e  Tahoe Region (Pedersen, 1988). 

Programs t o  reduce vehic le-mi les- t ravel led  (VMT) a r e  e f f e c t i v e  a t  
c o n t r o l l i n g  ozone concentra t ions ,  s ince  they reduce emissions of 
both  p recurso r s ,  NOx and hydrocarbons. A l t e r n a t i v e  f u e l  
programs, e s p e c i a l l y  those  which rep lace  d i e s e l  f l e e t s  wi th  
f l e e t s  t h a t  c r e a t e  low NOx emissions,  a r e  a l s o  e f f e c t i v e .  These 
programs a r e  adopted i n  t h e  TRPA Goals and P o l i c i e s  (TRPA, 
1986a).  

V i s i b i l i t y .  Good v i s u a l  range, o r  v i s i b i l i t y ,  is  one of  t h e  
Tahoe Region's most outs tanding f e a t u r e s .  TRPA adopted 
v i s i b i l i t y  th resho lds  t o  preserve  t h e  e x i s t i n g  v i s i b i l i t y .  (See 
Attachment 1.) The s t a t e s  and USEPA have a l s o  adopted s t andards  
designed t o  p r o t e c t  v i s i b i l i t y ,  such a s  s t andards  f o r  PM10. 

V i s i b i l i t y  degradat ion  i s  an extremely complex phenomenon 
involving many n a t u r a l  and man-made v a r i a b l e s .  In  genera l ,  
p a r t i c l e s  and gases  i n  t h e  atmosphere degrade v i s i b i l i t y  by 
s c a t t e r i n g  and absorbing l i g h t .  These p a r t i c l e s  and gases ,  i n  
t u r n ,  come from blowing d u s t ,  n a t u r a l  emissions from vege ta t ion ,  
automobile and a i r p l a n e  emissions,  combustion h e a t e r s ,  i n d u s t r i a l  
emissions,  and o t h e r  sources ,  both  d i s t a n t  and l o c a l .  TRPA i s  
e s t a b l i s h i n g  a v i s i b i l i t y  monitoring program i n  t h e  Tahoe Region 
i n  1988 and w i l l ,  over  t ime,  develop a d d i t i o n a l  t e c h n i c a l  d a t a  
f o r  eva lua t ing  and a s s e s s i n g  compliance wi th  t h e  t h r e s h o l d s ,  and 
f o r  r e f i n i n g  c o n t r o l  measures. 

I n  g e n e r a l ,  c o n t r o l  measures which reduce blowing d u s t ,  a u t o  
emissions,  and emiss ions  from s t a t i o n a r y  sources  and combustion 
h e a t e r s  w i l l  c o n t r i b u t e  t o  improved v i s i b i l i t y ,  and a r e  inc luded 
i n  t h e  TRPA Goals and P o l i c i e s  (TRPA, 1986a) and Code of  
Ordinances (TRPA, 1987b). 



Oxides of  Nitrogen. Oxides of  n i t rogen  a r e  gases  and p a r t i c l e s  
from motor veh ic l e  emissions,  combustion h e a t e r s ,  i n d u s t r y  and 
o t h e r  sources ,  known c o l l e c t i v e l y  a s  NOx. They occur  i n  t h e  
Tahoe Region from both l o c a l  and d i s t a n t  sources .  (See S e c t i o n  
I ,  Chapter 11.) TRPA has s e t  t h re sho lds  f o r  NOx emiss ions  t o  
reduce d i r e c t  atmospheric loading  of  i no rgan ic  n i t r o g e n  on Lake 
Tahoe. NOx i s  a l s o  an ozone p recu r so r ,  and a  f a c t o r  i n  
v i s i b i l i t y  degradat ion.  The t h r e s h o l d s  c a l l  f o r  both t h e  
r educ t ion  o f  t r a n s p o r t  and a  r educ t ion  i n  l o c a l  emiss ions  
c o n s i s t e n t  wi th  t h e  water q u a l i t y  t h re sho lds .  (See Attachment 
1.) 

Mobile sources  r ep re sen t  t h e  l a r g e s t  in-Region source of  NOx 
emissions.  However, TRPA does n o t  have an a c c u r a t e  emiss ions  
inven to ry  f o r  NOx. Combustion h e a t e r s  and o t h e r  s t a t i o n a r y  
sources  a l s o  c o n t r i b u t e  t o  t h e  emissions inven to ry .  Recent 
dec reases  i n  VMT have decreased  NOx emiss ions  from mobile 
sou rces ,  and f u t u r e  VMT dec reases  w i l l  a l s o  dec rease  NOx 
emiss ions ,  i n  combination w i t h  improvements r e s u l t i n g  from t h e  
c l e a n e r  v e h i c l e  f l e e t  n a t i o n a l l y .  

Regulatory Cont ro ls .  CARB, NDEP, county a i r  p o l l u t i o n  c o n t r o l  
d i s t r i c t s  i n  C a l i f o r n i a ,  u n i t s  of  l o c a l  government, and TRPA 
r e g u l a t e  a i r  q u a l i t y  i n  t h e  Tahoe Region. TRPA has  adopted 
c o n t r o l s  i n  t h e  Code of Ordinances f o r  motor v e h i c l e s ,  combustion 
app l i ances ,  open burning,  s t a t i o n a r y  sources ,  and i d l i n g  motors  
(TRPA, 1987b, Chapter 91) and implements t h e s e  c o n t r o l s  i n  
coopera t ion  wi th  t h e  e n t i t i e s  above. 

A n a l y t i c a l  Techniques. TRPA and o t h e r  agenc ie s  r e s p o n s i b l e  f o r  
a i r  q u a l i t y  u s e  computerized cause -e f f ec t  models t o  p r e d i c t  
concen t r a t ions  o f  p o l l u t a n t s  under v a r i o u s  l and  u s e ,  
t r a n s p o r t a t i o n ,  and meteoro logica l  s c e n a r i o s .  TRPA uses  t h e  
CALINE4 model o f  CARB t o  p r e d i c t  carbon monoxide c o n c e n t r a t i o n s ,  
a s  documented i n  t h e  1987 EIS on t h e  Code and Plan  Area 
Statements  (TRPA, 1987d).  

With r e s p e c t  t o  ozone and v i s i b i l i t y ,  TRPA has  n o t  used 
p r e d i c t i v e  models. I n s t e a d ,  TRPA r e l i e s  on a n a l y s i s  of t r e n d s  i n  
key i n d i c a t o r s  such a s  VMT, implementation of BMPs f o r  d u s t  
c o n t r o l ,  and wood smoke emiss ions .  TRPA has  p repa red  a  s imple  
model of  upwind NOx emiss ions ,  s e t  f o r t h  i n  t h e  Technica l  
Appendix. CARB, NDEP, TRPA, and t h e  Tahoe Research Group conduct 
r e g u l a r  a i r  q u a l i t y  monitor ing i n  t h e  Region. 



3 .  Anticipated A i r  Quali ty Impacts 

a .  No-Growth Al te rna t ive  (Al te rna t ive  1) 

The No-Growth Al te rna t ive ,  Al t e rna t ive  1, which pe rmi t s  no 
a d d i t i o n a l  impervious coverage and no t r a n s f e r s  of  e x i s t i n g  
coverage, would, a s  discussed under Transpor ta t ion ,  decrease peak 
summer day VMT i n  t h e  Tahoe Region by over 10 pe rcen t  from the  
1981 value.  This VMT reduct ion ,  combined wi th  t h e  c l eaner  
veh ic le  f l e e t ,  would have a  b e n e f i c i a l  impact on NOx emissions, 
v i s i b i l i t y ,  and ozone concentra t ions .  The c o n t r o l s  on blowing 
dus t  t h a t  would be achieved through implementation of  BMPs and 
the  Cap i t a l  Improvements Program ( C I P )  would a l s o  be b e n e f i c i a l  
t o  v i s i b i l i t y .  

Since peak t r a f f i c  volumes i n  t h e  v i c i n i t y  o f  t h e  S t a t e l i n e ,  
Ca l i fo rn ia  monitor would not  change s i g n i f i c a n t l y  under t h i s  
a l t e r n a t i v e ,  and s i n c e  the  i n t e r s e c t i o n  of Park Avenue and U.S. 
50 would continue t o  opera te  a t  level -of-service  "Em dur ing peak 
pe r iods  ( see  p. 248),  t h i s  a l t e r n a t i v e  would not  m e e t  t h e  f e d e r a l  
and s t a t e  s tandards  f o r  carbon monoxide, al though average 
concentra t ions  would continue t o  decrease i n  response t o  t h e  
c l eaner  f l e e t  . 
In  summary, Al te rna t ive  1 would no t  a t t a i n  and mainta in  t h e  TRPA, 
s t a t e ,  and f e d e r a l  s tandards  f o r  carbon monoxide, b u t  would 
c o n t r i b u t e  t o  t h e  a t ta inment  and maintenance of t h r e s h o l d s  and 
s tandards  f o r  ozone, v i s i b i l i t y ,  and NOx emissions,  and a t t a i n  
and maintain the  TRPA th resho ld  o f  a  10 pe rcen t  VMT reduct ion .  
To a t t a i n  and maintain t h e  CO s tandards ,  t h e  No-Growth 
Al te rna t ive  would have t o  be modified t o  provide f o r  some 
d ive r s ion  of  t r a f f i c  from t h e  U.S. 50 Corr idor .  TRPA should 
continue t o  monitor and eva lua te  v i s i b i l i t y  th resho lds ,  
cause-ef fec t  r e l a t i o n s h i p s ,  and c o n t r o l  measures t o  ensure 
a t ta inment  and maintenance o f  t h e  v i s i b i l i t y  th resho lds .  

Carbon monoxide, ozone, v i s i b i l i t y ,  and NOx emissions a r e  t h e  
major a i r  q u a l i t y  parameters  o f  concern i n  t h e  Tahoe Region, and 
inc lude  a l l  those parameters  which would be a f f e c t e d  by t h e  water  
q u a l i t y  management measures of  t h e  208 plan .  

b. No-Action A l t e r n a t i v e  (1981 208 Plan)  

Al te rna t ive  2 ,  t h e  No-Action A l t e r n a t i v e ,  could i n c r e a s e  VMT by 
about 19 pe rcen t ,  s i n c e  it i n c r e a s e s  Regional popula t ion  and 
inc ludes  no VMT reduc t ion  programs. Because of t h e  c l e a n e r  
v e h i c l e  f l e e t ,  NOx and hydrocarbon emissions w i l l  probably 
decrease  under t h i s  a l t e r n a t i v e  over 20 yea r s ,  wi th  p o s i t i v e  
e f f e c t s  on v i s i b i l i t y ,  ozone product ion ,  and atmospheric 
depos i t ion  of n i t rogen  on Lake Tahoe. 



The controls on blowing dust that will be achieved through 
implementation of BMPs and the Capital Improvements Program (CIP) 
will be beneficial to visibility and atmospheric deposition of 
nutrients such as phosphorus and iron on Lake Tahoe. 

Under ~lternative 2, ultimate peak traffic volumes in the 
vicinity of the Stateline, ~alifornia monitor will increase 
15 percent or more from the 1985 levels. (See Transportation, p. 
248.) Despite the cleaner fleet and other programs, such as 
alternative fuels, this alternative will not meet the federal and 
state standards for carbon monoxide (TRPA, 1987a, Technical 
Appendix) . 
Alternative 2, the 1981 Plan, will not meet the TRPA threshold 
requiring a 10 percent VMT reduction as described under 
Transportation (p. 248). It will not contribute to the 
attainment and maintenance of thresholds for ozone, visibility, 
and NOx emissions. This alternative will not meet the state and 
federal C0 standards. 

c. The Hybrid Plan (Alternative 3 )  

The hybrid plan, Alternative 3, will have similar impacts on air 
quality as Alternative 4, the proposed 208 amendments, since, as 
a hybrid of the 1981 208 plan and TRPA's recently-amended 
Regional Plan, including the 1988 RTP, it results in about the 
same regional population as Alternative 4 and includes most of 
the same transportation and air quality control measures. See 
the discussion of Alternative 4, below. 

However, since the VMT reductions under Alternative 3 will be 
lower than Alternative 4 by 40,000 to 60,000 miles, decreases in 
NOx and hydrocarbon emissions will also be lower, with somewhat 
less beneficial effects on visibility, ozone production, and 
atmospheric deposition of nitrogen on Lake Tahoe. 

d. Proposed 208 Amendments (Alternative 4) 

Alternative 4, the proposed 208 amendments, will decrease VMT by 
the required 10 percent. (See discussion under Transportation, 
p. 249.) With the cleaner vehicle fleet, NOx and hydrocarbon 
emissions will decrease even more than 10 percent under this 
alternative, with beneficial effects on visibility, ozone 
production, and atmospheric deposition of nitrogen on Lake Tahoe. 

The controls on blowing dust that will be achieved through 
implementation of BMPs, restoration projects, and the Capital 
Improvements Program (CIP) will also be beneficial to visibility 
and atmospheric deposition of nutrients such as phosphorus and 
iron on Lake Tahoe. 



Under Al te rna t ive  4, u l t imate  peak t r a f f i c  volumes i n  t h e  
v i c i n i t y  o f  t h e  S ta te l ine -Ca l i fo rn ia  monitor w i l l  be reduced 
approximately 30 percent  from t h e  1985 l e v e l s ,  t ak ing  i n t o  
account bo th  populat ion growth and t h e  t r a f f i c  c o n t r o l  measures 
of the  Regional Plan. (See Transpor ta t ion ,  p. 249.) Combined 
with the  c l eaner  f l e e t  and o the r  programs, such a s  a l t e r n a t i v e  
f u e l s ,  t h i s  a l t e r n a t i v e  w i l l  meet t h e  f e d e r a l  and s t a t e  s tandards  
f o r  carbon monoxide (TRPA, 1987a, Technical Appendix). 

Al t e rna t ive  4, t h e  proposed amendments, w i l l  meet the  TRPA 
threshold  r e q u i r i n g  a 10 percent  VMT reduct ion ,  a s  descr ibed 
under Transpor ta t ion  (p. 249) . It w i l l  c o n t r i b u t e  t o  t h e  
at tainment and maintenance of th resho lds  f o r  ozone, v i s i b i l i t y ,  
and NOx emissions,  and meet t h e  s t a t e  and f e d e r a l  CO s tandards .  



F . WATER QUALITY 

1. Applicable Standards 

The TRPA thresholds  and s t a t e  water q u a l i t y  s tandards  e s t a b l i s h  
over 30 separa te  water q u a l i t y  s tandards f o r  Lake Tahoe and i t s  
t r i b u t a r i e s .  A s  discussed i n  the  S e t t i n g  (Section I ,  Chapter 
1 1 1 ,  t h e  s tandards  address a l g a l  growth p o t e n t i a l ,  plankton 
count,  c l a r i t y ,  t u r b i d i t y ,  phytoplankton p roduc t iv i ty ,  phyto- 
plankton biomass, zooplankton biomass, periphyton biomass, 
d issolved inorganic  ni trogen ( D I N )  loading,  n u t r i e n t  loading i n  
genera l ,  t r i b u t a r y  water q u a l i t y ,  su r face  runoff q u a l i t y ,  and t h e  
q u a l i t y  of  o t h e r  lakes  i n  t h e  Tahoe Region. (See Attachments 1 
and 2.) 

The TRPA thresholds  c a l l  f o r  reduct ions  i n  D I N  loads from 
t r i b u t a r i e s  by approximately 50 pe rcen t ,  from groundwater by 
approximately 30 percent ,  and from atmospheric sources by 
approximately 20 percent  of t h e  1973-1981 annual average, f o r  an 
o v e r a l l  reduct ion  i n  annual loads t o  Lake Tahoe of 25 percent .  

Since many of t h e  appl icable  s t a t e  and TRPA s tandards  over lap ,  
the  fol lowing a n a l y s i s  focuses on t h e  n u t r i e n t  loading 
thresholds  and the  ambient q u a l i t y  s t andards  i n  t h e  fol lowing 
seven a reas :  t u r b i d i t y  of  t h e  shallow waters  of Lake Tahoe, 
winter  c l a r i t y  of pe lag ic  Lake Tahoe, phytoplankton primary 
p roduc t iv i ty  i n  Lake Tahoe, t r i b u t a r y  water  q u a l i t y ,  runoff water 
q u a l i t y ,  groundwater q u a l i t y ,  and t h e  q u a l i t y  of o t h e r  l akes  i n  
the  Region. 

C a l i f o r n i a  and Nevada have both  adopted s ta tewide  ant idegradat ion  
p o l i c i e s  c o n s i s t e n t  with f e d e r a l  requirements. These p o l i c i e s  
r equ i re  t h e  maintenance of e x i s t i n g  h igh q u a l i t y  waters .  (See 
Attachment 2.) Federal r egu la t ions  (40 CFR 131.12) a l s o  requ i re  
the  maintenance of  e x i s t i n g  high q u a l i t y  waters ,  and s p e c i f i c a l l y  
s t a t e  t h a t  i n  waters  which c o n s t i t u t e  an outs tanding n a t i o n a l  
resource ,  such a s  Lake Tahoe, water q u a l i t y  s h a l l  be maintained 
and p ro tec ted .  

2 .  Ex i s t ing  S i t u a t i o n  

The S e t t i n g  (Section I ,  Chapter 11) d e s c r i b e s  t h e  e x i s t i n g  water 
q u a l i t y  s i t u a t i o n  i n  d e t a i l ,  and the  r eader  should r e f e r  t o  t h e  
S e t t i n g  f o r  d e t a i l e d  information.  Recent water q u a l i t y  da ta  
appear i n  both the  S e t t i n g  and the  Technica l  Appendix, Volume 
V I I .  

a .  Lake Tahoe 

Where d a t a  a r e  s u f f i c i e n t  t o  a s s e s s  compliance wi th  standards 
r e l a t e d  t o  t h e  t r o p h i c  s t a t u s  ( i . e . ,  l e v e l  of a l g a l  p roduc t iv i ty )  
of Lake Tahoe, the  Lake does no t  a t t a i n  t h e  s tandards .  Algal 
p roduc t iv i ty  w i l l  continue t o  inc rease ,  and c l a r i t y  w i l l  continue 



to decrease, until the nutrient budget of Lake Tahoe is balanced, 
a goal that will take many years to reach under any feasible 
water quality management policies. The increasing algal 
productivity of Lake Tahoe results from accelerating 
eutrophication of the Lake, which in turn is the result of 
liberation and reduced filtration of nutrients in the watershed; 
altered hydrology; vegetation displacement; addition of nutrients 
from fertilizer and sewage; and atmospheric deposition. 

b. Tributary Water Quality 

The status of compliance with state water quality standards for 
the tributaries varies from stream to stream, where data are 
sufficient to assess compliance. In general, exceedences of the 
state standards are common. 

With respect to the California tributary standards, it is not 
known whether California streams attain the total nitrogen , 

standards, since data for total nitrogen have not been reported 
for California streams in the TRG/USGS monitoring program. 
California streams in the TRG/USGS monitoring program do not meet 
the total phosphorus standard. Total phosphorus concentrations 
from monitored streams generally exceed the standard by a factor 
of about 2. California streams in the TRG/USGS monitoring 
program do not meet the total iron standard. Total iron 
concentrations for monitored streams in California generally 
exceed the standard by an order of magnitude. 

With respect to the Nevada tributary standards, streams in the 
TRG/USGS monitoring program appear to be at or near attainment of 
the soluble phosphorus standard and in attainment of the soluble 
inorganic nitrogen standard, based on a very short period of 
record. Additional monitoring will be necessary to confirm this. 

With respect to TRPA's suspended sediment threshold, annual 
average concentrations of suspended sediment for streams in the 
TRG/USGS monitoring program are generally less than the 60 mg/l 
threshold. However, the threshold is a more-stringent 90th 
percentile standard, and 90th percentile data have not been 
reported. 

Reviewing the tributary data as a whole, it appears that the TRPA 
suspended sediment threshold (60 mg/l) is generally attainable, 
and that the California tributary standards for total phosphorus, 
while frequently exceeded, are also attainable over the long term 
with application of remedial measures. Nevada standards for 
dissolved inorganic nitrogen and soluble phosphorus appear to be 
attainable, based on a short period of record. The California 
total iron standards may set unrealisticaLly high goals for 
tributary water quality and should be reviewed. 



c. Quality of Surface Runoff 

The thresholds, the 1981 208 plan, and the Lake Tahoe Basin Water 
Quality Plan (SWRCB, 1980), all set maximum concentrations for 
pollutants in discharges of runoff to surface waters and 
groundwater, as discussed in the Setting. (See also Attachments 
1 and 2.) Surface runoff is localized surface flow from rainfall 
and snowmelt draining small sub-watersheds (TRPA, 1982d). 

Observed 90th percentile concentrations of nitrate, dissolved 
phosphorus, and dissolved iron in four studies from 1969 to 1982 
equalled or exceeded the TRPA and state guidelines for discharges 
of runoff to surface waters (TRPA, 1982d, pp. 4-103 to 4-105). 
However, the 90th percentile concentrations met the TRPA and 
state guidelines for discharges of runoff to groundwater, with 
the exception of runoff from urbanized areas, which exceeded the 
phosphorus guideline by a factor of about two. 

TRPA and the Lahontan Board in California generally apply the 
surface runoff standards on a site-specific or project-specific 
basis in response to identified erosion or runoff problems. The 
status of compliance varies from site to site but, in general, 
urban runoff exceeds the TRPA and state guidelines for discharge 
to surface waters in greater than 90 percent of the samples 
taken. The 90th percentile concentrations for dissolved 
phosphorus exceed the guidelines for discharge to surface waters 
by a factor greater than 10 (TRPA, 1982d, pp. 4-103 to 4-105). 

Exceedences of the standards are generally caused by impervious 
coverage, loss of vegetative uptake, hydrologic short-circuiting, 
fertilizer over-use, soil disturbance, and poor housekeeping 
practices. 

d. Groundwater Quality 

Groundwater quality and the contribution of groundwater to the 
nutrient budget of Lake Tahoe have not been widely investigated. 
The Thresholds Study Report (TRPA, 1982d) estimated the average 
annual DIN load from groundwater at approximately 10 metric tons, 
based on a study of nutrients in groundwater in the Ward Valley 
on Lake Tahoe's west shore (Loeb and Goldman, 1979). (For 
additional discussion of groundwater, see the Setting.) 

Loeb's study of groundwater in the Tahoe Region (1987) is the 
most-complete study to-date of the role of groundwater in the 
water and nutrient budgets of Lake Tahoe. Loeb concluded that 
groundwater contamination appeared to be significant in some 
locations, threatening the environmental health of Lake Tahoe. 

In three major groundwater aquifers in the Tahoe Basin, Loeb 
found that the overall slope of the groundwater hydraulic 
gradient was toward Lake Tahoe. Nitrate-nitrogen concentrations 
were lower up-gradient in the watershed, and higher 



down-gradient toward Lake Tahoe. Up-gradient concentra t ions  were 
lower by a f a c t o r  of two t o  t e n .  From t h i s  information,  one may 
conclude t h a t  urbanizat ion adjacent  t o  Lake Tahoe i s  responsible  
f o r  s i g n i f i c a n t l y  increas ing n i t r a te -n i t rogen  concentra t ions  i n  
groundwater by addi t ion  of f e r t i l i z e r s ,  i r r i g a t i o n ,  sewer l i n e  
e x f i l t r a t i o n ,  sewage s p i l l s ,  i n f i l t r a t i o n  of urban runof f ,  and 
leachate  from abandoned s e p t i c  systems. 

Loeb est imated t h a t  f i v e  t o  20 percent  of t h e  t o t a l  n i t r a t e  
loading (streams and groundwater) from t h e  Upper Truckee-Trout 
Creek drainage e n t e r s  Lake Tahoe v ia  groundwater, and t h a t  two 
percent  of  t h e  t o t a l  so luble  r e a c t i v e  phosphorus loading was from 
groundwater. He est imated t h a t  60 percent  of t h e  t o t a l  n i t r a t e  
loading from the  Ward Valley entered Lake Tahoe from groundwater, 
and 44  percent  of t h e  t o t a l  so lub le  r e a c t i v e  phosphorus. 

e .  Qual i ty  of  Other Lakes 

There a r e  more than 170 ponds o r  small l akes  wi th in  t h e  Tahoe 
Region. Data descr ib ing the  q u a l i t y  of these  l akes  i s  very 
l imi ted ,  and i s  presented i n  t h e  Threshold Study Report (TRPA, 
1982d). The l a r g e s t  of t h e  o t h e r  lakes  a r e  Cascade (85 
h e c t a r e s ) ,  Upper and Lower Echo (133 h e c t a r e s ) ,  Mar le t te  (142 
h e c t a r e s ) ,  and Fal len  Leaf (567 h e c t a r e s ) .  C l a r i t y  measurements 
i n  Fa l l en  Leaf Lake i n  1975 showed lower c l a r i t y  than Lake Tahoe 
f o r  t h e  same per iod  (TRPA, 1982d). In r e c e n t  years ,  t h e r e  have 
been complaints about t a s t e  and odor problems i n  domestic water 
supp l ies  drawn from Fa l l en  Leaf Lake. These problems have been 
a t t r i b u t e d  t o  t h e  c o l o n i a l  a lgae ,  Volvox. Despite t h e  l a c k  of 
comprehensive d a t a ,  t h e r e  a r e  a l s o  concerns about t h e  water 
q u a l i t y  of  Cascade Lake, a t  which t h e r e  a r e  a number of 
res idences  not  p r e s e n t l y  connected t o  t h e  sewer, and Echo Lakes, 
where t h e  TRPA Plan Area Statements recommend a n i t rogen study be 
conducted before  al lowing f u r t h e r  development. 

f .  Regulatory Controls  on Water Qual i ty  

Under t h e  f e d e r a l  Clean Water Act, C a l i f o r n i a  and Nevada set 
water q u a l i t y  s tandards  f o r  t h e  waters  of  t h e  Lake Tahoe Region, 
s u b j e c t  t o  USEPA approval.  These s tandards  a r e  contained i n  
s t a t e  p lans  developed under s e c t i o n  303 of t h e  Clean Water A c t ,  
s p e c i f i c a l l y  t h e  Water Qua l i ty  Control  Plan  f o r  t h e  North 
Lahontan Basin (SWRCB, 1975) ,  t h e  Lake Tahoe Basin Water Qual i ty  
Plan (SWRCB, 1980),  and t h e  Nevada 303 p lan .  TRPA has  a l s o  s e t  
water q u a l i t y  s tandards  i n  t h e  thresholds .  (See Attachments 1 
and 2.) 

The 1981 208 p l a n ,  descr ibed i n  d e t a i l  i n  Sect ion 11, Chapter I ,  
con ta ins  t h e  app l i cab le  water  q u a l i t y  management p o l i c i e s  i n  t h e  
Tahoe Region, supplemented by t h e  TRPA Goals and P o l i c i e s  (TRPA, 
1986a) and Code of Ordinances (TRPA, 1987b). Where p o l i c i e s  a r e  
i n c o n s i s t e n t ,  t h e  most -s t r ingent  po l i cy  i s  appl ied .  



g. Analytical Techniques 

Key Indicators of Water Quality. To conveniently assess the 
potential water quality impacts of various land use scenarios and 
water quality management policies, TRPA uses key indicators which 
are important to tributary water quality and nutrient and 
sediment loads to Lake Tahoe. These indicators are: (1) the area 
of stream environment zones (SEZsI--natural, disturbed, and 
restored, (2 )  the total area of impervious coverage for the 
various land capability districts and the Region as a whole, 
(3) developed drainage density, an indicator and integrator of 
the four major variables which control sediment and nutrient 
yields from the watershed: soils, geology, precipitation, and 
development, (4) average IPES scores of parcels with potential 
for single-family development, and (5) local MOx emissions, an 
indicator of trends in direct nitrogen deposition from local 
sources on Lake Tahoe. 

Evaluating these key indicators does not give TRPA a predictive 
model of water quality, but does allow a side-by-side comparison 
of alternative management plans. The five indicators, above, 
give TRPA relative information for the four alternatives on the 
cleansing power of SEZs; the degree of hydrologic modification; 
the sensitivity of developing parcels; and the degree of local 
contributions to atmospheric deposition of nutrients on Lake 
Tahoe . 
TRPA uses the IPES ratings, described in Section I (p. 116) as an 
indicator of the relative sensitivity of parcels to be developed 
with single-family homes. IPES was developed by TRPA and the 
IPES technical committee for exactly that purpose, and the 
extensive data base gathered by TRPA in 1987, covering over 
10,000 parcels, is useful for analyzing the water quality impacts 
of the various alternatives. 

Predicting Sediment and Nutrient Loads from the Watershed. To 
predict sediment and nutrient loads from the watershed of Lake - 

Tahoe under various land use and water quality management 
alternatives, several researchers have attempted to derive useful 
models in the last 15 years (SWRCB, 1980; White and Franks, 1979; 
Brown and Skau, 1973; Byron and Goldman, 1987; TRPA, 1983). Each 
of these models attempts to relate data describing the watershed 
to tributary nutrient and sediment data through the 
mathematical process of regression analysis. Each model is 
limited in its predictive power because of the relatively small 
sizes of the data sets, high degree of variability in the water 
quality data, weak mathematical correlations between watershed 
and water quality data and, in some cases, the omission of 
variables needed to evaluate different management strategies. 

As is often the case with attempts to model natural systems 
through regression analysis, the regression equations are more 
useful to explain and understand watershed processes than to 



p r e d i c t  fu tu re  sediment and n u t r i e n t  y ie lds .  TRPA has used t h e  
equations t o  he lp  develop t h e  desc r ip t ion  of  runoff  processes  i n  
the  S e t t i n g  (Section I ,  Chapter 1 1 1 ,  a  conceptual  model which 
helps  TRPA analyze t h e  impacts of d i f f e r e n t  a l t e r n a t i v e s  i n  a  
q u a l i t a t i v e  sense.  

Despite the  shortcomings o f  the  p r e d i c t i v e  models f o r  t h e  
watershed of Lake Tahoe, it would be d e s i r a b l e  t o  u t i l i z e  models 
from previous 208 analyses  t o  e s t a b l i s h  a  c o n s i s t e n t  a n a l y t i c a l  
framework f o r  t h e  u s e r s  o f  these  documents. Thus, TRPA has  
evaluated the  sediment and n u t r i e n t  y i e l d  model o f  t h e  Lake Tahoe 
Basin Water Qua l i ty  Plan (SWRCB, 1980, Appendix B) and t h e  
n u t r i e n t  and sediment load es t imat ing  procedures of  t h e  EIS f o r  
t h e  Adoption o f  a  Regional Plan f o r  t h e  Lake Tahoe Basin (TRPA, 
19831, with t h e  fol lowing r e s u l t s :  

The SWRCB model r e l a t e s  land c a p a b i l i t y  c l a s s i f i c a t i o n  
t o  sediment and n u t r i e n t  y i e l d  r a t e s  based on d a t a  from 
19 watersheds i n  the  Tahoe Region from 1972 t o  1974. 
Although it es t ima tes  d issolved n u t r i e n t  y i e l d s  a s  a  
func t ion  of  sediment y i e l d s ,  which i s  n o t  c o n s i s t e n t  
with t h e  systems model, does not  recognize  d i f f e r e n c e s  
i n  p r e c i p i t a t i o n  o r  stream discharge  among watersheds, 
and does no t  inc lude  a  component which a l lows TRPA t o  
model t h e  c o n t r i b u t i o n s  of Best Management P r a c t i c e s  
(BMPs) t o  water  q u a l i t y ,  it i s  s t i l l  u s e f u l  f o r  

p r e d i c t i n g  approximate suspended sediment y i e l d s ,  p r i o r  
t o  a p p l i c a t i o n  o f  BMPs, from small  watersheds.  It a l s o  
has  t h e  advantage of  being s e n s i t i v e  t o  t h e  l o c a t i o n  of 
impervious coverage wi th in  t h e  watershed.  

The TRPA procedure,  used i n  the  1983 and 1987 EISs 
(TRPA, 1983; TRPA, 1987a) p r e d i c t s  D I N  and suspended 
sediment loads  independent of  each o t h e r ;  recognizes 
the  d i f f e r e n c e s  i n  p r e c i p i t a t i o n  and s t ream discharge  
i n  p r e d i c t i n g  sediment and n u t r i e n t  loads ;  and al lows 
TRPA t o  model t h e  c o n t r i b u t i o n s  of  B e s t  Management 
P r a c t i c e s  (BMPs). The a n a l y s i s  of water  q u a l i t y  he re in  
incorpora tes  previous  modeling us ing  t h e  TRPA procedure 
(TRPA, 1983, p. 199; TRPA, 1987a, Technica l  Appendix) 
and employs t h e  procedure f o r  a d d i t i o n a l  a n a l y s i s .  

See t h e  Technical  Appendix f o r  a d d i t i o n a l  d i s c u s s i o n  of e s t ima tes  
of n u t r i e n t  and sediments y i e l d s  from t h e  watershed using t h e  
TRPA and SWRCB procedures .  



Pred ic t ing  Changes i n  Atmospheric Deposition. Appel and Tokiwa 
(1984) developed a q u a n t i t a t i v e  model t o  p r e d i c t  approximate 
values of atmospheric deposi t ion  of n u t r i e n t s  on Lake Tahoe. 
(See Table 12.)  To p r e d i c t  changes i n  atmospheric deposi t ion ,  
TRPA w i l l  r e l y  on information reported i n  Table 12 and t h e  
Technical Appendix regarding: (1) t h e  r e l a t i v e  con t r ibu t ions  of 
l o c a l  and d i s t a n t  sources of n i t r a t e -n i t rogen ,  (2) es t imated  
changes i n  l o c a l  vehicle-miles-travelled (VMT), an i n d i c a t o r  of 
the  magnitude of changes i n  the  l o c a l  con t r ibu t ion ,  (3) p ro jec ted  
decreases i n  in-Basin and upwind per-vehicle NOx emissions 
r e s u l t i n g  from the  nationwide c leaner  f l e e t ,  and (4)  p ro jec ted  
populat ion inc reases  i n  con t r ibu t ing  a reas  upwind. 

P red ic t ing  Changes i n  Groundwater Quali ty.  TRPA does no t  have a 
q u a n t i t a t i v e  model t o  p r e d i c t  changes i n  n u t r i e n t  concentra t ions  
i n  groundwater, o r  the  con t r ibu t ions  of groundwater n u t r i e n t s  t o  
Lake Tahoe. Data on groundwater q u a l i t y  and q u a n t i t y  i n  t h e  
Region a r e  sparse ,  and modeling of groundwater q u a l i t y  and 
flow r a t e s  demands much data .  The most-recent s tudy of 
groundwater i n  t h e  Region (Loeb, 1987) d id  n o t  a t tempt  t o  
apport ion t h e  increased n u t r i e n t  loads  from development t o  t h e  
var ious  sources: f e r t i l i z e r ,  urban runoff ,  sewage s p i l l s ,  sewer 
e x f i l t r a t i o n ,  and abandoned sewage d i sposa l  systems. Therefore,  
t o  evaluate  changes i n  groundwater q u a l i t y ,  TRPA w i l l  assume t h a t  
the  inc reases  i n  groundwater n u t r i e n t s  observed by Loeb i n  a r e a s  
adjacent  t o  Lake Tahoe a r e  t h e  genera l  r e s u l t  of  u rban iza t ion  of 
the  watershed, and t h a t  source c o n t r o l s ,  over t h e  long-term, can 
s i g n i f i c a n t l y  reduce n u t r i e n t  con t r ibu t ions  from t h e  urbanized 
areas .  

P red ic t ing  Lake Tahoe's Trophic S ta tus .  With r e s p e c t  t o  
p red ic t ing  phytoplankton primary p r o d u c t i v i t y  and winter  c l a r i t y  
i n  Lake Tahoe, TRPA r e l i e s  on t h e  a n a l y s i s  i n  t h e  Threshold Study 
Report, which found a s t rong  r e l a t i o n s h i p  between primary 
p roduc t iv i ty  and s to rage  of D I N  i n  Lake Tahoe, and a somewhat 
weaker r e l a t i o n s h i p  between primary p r o d u c t i v i t y  and winter  
c l a r i t y .  (See TRPA, 1982d, pp. 4-52 t o  4-58.) Based on these  
r e l a t i o n s h i p s ,  TRPA concluded t h a t  reduct ions  i n  long-term annual 
loads of D I N  o f  a t  l e a s t  20 t o  25 percent  would be requ i red  t o  
r e t u r n  primary p r o d u c t i v i t y ,  t u r b i d i t y ,  and c l a r i t y  t o  t h e  
average 1968-71 condi t ions  and comply with t h e  s t a t e  
nondegradation s tandards  (TRPA, 1982d, p. 4-113). The TRPA 
thresholds  f o r  D I N  load reduct ions  were based on t h i s  conclusion. 

Predic t ing  Changes i n  Tr ibu ta ry  Water Qual i ty .  TRPA has  n o t  
developed q u a n t i t a t i v e  models t o  p r e d i c t  changes i n  t r i b u t a r y  
water q u a l i t y  i n  response t o  a l t e r n a t i v e  management s t r a t e g i e s .  
Although such models a r e  a v a i l a b l e  a t  the  n a t i o n a l  l e v e l  ( see  
Linsley,  e t  a l . ,  1982, p.  433) they have n o t  been app l i ed  o r  
c a l i b r a t e d  on any of t h e  63 major s treams i n  t h e  Tahoe Region. 



The combined water q u a l i t y  management programs of  t h e  208 p lan  
can, a t  b e s t ,  cause t r i b u t a r y  water q u a l i t y  t o  approach n a t u r a l  
condi t ions ,  s ince  it is  unreasonable t o  expect  management 
programs t o  improve on n a t u r a l  condit ions.  Since s t u d i e s  of BMPs 
have demonstrated t h a t  they can reduce y i e l d s  of suspended 
sediment from small  urbanized a reas  by 80 t o  100 pe rcen t ,  and 
y i e l d s  of phosphorus and n i t rogen by 40 t o  80 pe rcen t  (Schueler ,  
19871, app l i ca t ion  of  BMPs and the  Cap i t a l  Improvements Program 
f o r  eros ion and runoff  c o n t r o l  w i l l  s i g n i f i c a n t l y  improve 
t r i b u t a r y  water q u a l i t y .  

P red ic t ing  Changes i n  t h e  Qual i ty  of Surface Runoff. A v a r i e t y  
of techniques a r e  a v a i l a b l e  t o  p r e d i c t  concen t ra t ions  o f  sediment 
and n u t r i e n t s  i n  su r face  runoff  ( loca l i zed  s u r f a c e  flow from 
r a i n f a l l  and snowmelt) a s soc ia ted  with s p e c i f i c  p r o j e c t s  o r  
c a p i t a l  improvements. Typica l ly ,  sediment and n u t r i e n t  y i e l d s  
from small  bas ins  o r  subbasins a r e  es t imated  be fo re  and a f t e r  
t rea tment ,  and routed  through t h e  bas in  o r  subbasin f o r  a 
s imulated design storm. I n  t h e  Tahoe Region, t h e  most d e t a i l e d  
a n a l y s i s  of t h i s  type  has  been performed i n  suppor t  of  t h e  
eros ion and runoff  c o n t r o l  p r o j e c t  i n  t h e  Bijou-Wildwood a r e a ,  
C i ty  of  South Lake Tahoe, by Brown and Caldwell Engineers (1985). 
The Brown and Caldwell p r o j e c t  was designed t o  meet t h e  th resho ld  
s tandards  f o r  d ischarge  of su r face  runoff  t o  s u r f a c e  waters .  

A s i m i l a r  a n a l y s i s  was completed f o r  t h e  D r a f t  EIR/EIS: South 
Lake Tahoe Redevelopment Plan (Brady and Associa tes ,  1988).  
Edwards and Skau (1987) analyzed t h e  stormwater management 
component of t h e  proposed Redevelopment Plan.  They concluded 
t h a t  d ischarges  from t h e  stonnwater management system would meet 
t h e  s t a t e  and TRPA s tandards  f o r  suspended sediments and 
t u r b i d i t y ,  bu t  f a i l  t o  meet t h e  s tandards  f o r  n i t rogen  and 
phosphorus, assuming a d ischarge  t o  su r face  waters .  Discharges 
from t h e  system would e a s i l y  m e e t  a l l  s t andards  f o r  d ischarges  t o  
groundwater, however. The proposed system was designed t o  t r e a t  
t h e  " f i r s t  f lush"  o f  p o l l u t a n t s .  

A s  mentioned above, s t u d i e s  of  BMPs have demonstrated t h a t  they 
can reduce y i e l d s  o f  suspended sediment from s m a l l  urbanized 
a r e a s  by 80 t o  100 p e r c e n t ,  and y i e l d s  o f  phosphorus and n i t rogen  
by 40 t o  80 pe rcen t  (Schueler ,  1987). Appl ica t ion  o f  BMPs and 
t h e  C a p i t a l  Improvements Program f o r  e ros ion  and runoff  c o n t r o l  
w i l l  improve t h e  q u a l i t y  o f  s u r f a c e  runoff  from smal l  a r e a s ,  wi th  
proper design and maintenance, and g e n e r a l l y  m e e t  t h e  s t a t e  and 
TRPA q u a l i t y  s t andards  f o r  s u r f a c e  runof f .  This  assumption i s  
supported by t h e  d e t a i l e d  models d iscussed above. 

P red ic t ing  Changes i n  t h e  Qua l i ty  o f  Other Lakes. S ince  t h e  d a t a  
regarding water q u a l i t y  i n  t h e  o t h e r  l a k e s  o f  t h e  Tahoe Region 
a r e  very  incomplete, TRPA r e l i e s  on q u a l i t a t i v e  a n a l y s i s  based on 
the  systems model t o  p r e d i c t  changes i n  t h e  q u a l i t y  o f  these  
l akes  and t o  e v a l u a t e  t h e  r e l a t i v e  impacts o f  t h e  four  
a l t e r n a t i v e s .  



3. Anticipated Water Quali ty Impacts 

a .  No-Growth Al te rna t ive  (Al te rna t ive  1) 

The No-Growth Al ternat ive ,  Al t e rna t ive  1, al lows no new imper- 
vious coverage o r  t r a n s f e r s  o f  e x i s t i n g  coverage i n  t h e  Region. 
I t  does include,  however, t h e  program of BMP implementation found 
i n  Al te rna t ive  4, implementation of the  Cap i t a l  Improvements 
Program (CIP) f o r  erosion and runoff con t ro l ,  t h e  excess coverage 
mi t iga t ion  program, the  SEZ r e s t o r a t i o n  and p r o t e c t i o n  program, 
use  of  discharge standards and permi ts ,  land use planning and 
c o n t r o l s ,  t r a n s f e r s  of development r i g h t s ,  provided no new 
coverage i s  crea ted;  na t ive  and adapted p l a n t  requirements; 
f e r t i l i z e r  repor t ing  requirements; improved mass t r a n s i t ;  com- 
bus t ion  hea te r  r u l e s  and r e l a t e d  r u l e s ;  waste management 
provis ions ;  r e s t r i c t i o n s  on shore l ine  encroachment and vegeta t ion  
a l t e r a t i o n ;  and r e s t r i c t i o n s  on dredging and f i l l i n g .  

Impacts on Key Water Quali ty Ind ica to r s .  By eva lua t ing  the  
e f f e c t s  of the  No-Growth Al te rna t ive  on t h e  key water q u a l i t y  
i n d i c a t o r s ,  and comparing those  e f f e c t s  under a l l  a l t e r n a t i v e s ,  
one can evaluate  t h e  r e l a t i v e  impact of t h i s  a l t e r n a t i v e  on water 
q u a l i t y .  Since the  No-Growth Al te rna t ive  a l lows no a d d i t i o n a l  
impervious coverage and no coverage t r a n s f e r s ,  t h e  r e s u l t i n g  
impervious coverage w i l l  be t h e  same a s  o r  less than e x i s t i n g  
condi t ions .  Ex i s t ing  impervious coverage i n  t h e  Region i s  
approximately a s  follows (TRPA, 1983, p.  171, ad jus ted  t o  r e f l e c t  
growth s ince  1982) : 

Land c a p a b i l i t y  d i s t r i c t s  l a ,  l c ,  2  1,400 a c r e s  
Land c a p a b i l i t y  d i s t r i c t  l b  (SEZ) 1,200 a c r e s  
Land c a p a b i l i t y  d i s t r i c t s  3 ,  4 950 a c r e s  
Land c a p a b i l i t y  d i s t r i c t s  5,  6, 7  3,050 a c r e s  
TOTAL 6,600 a c r e s  

Since ,  over a  20-year per iod ,  excess  coverage mi t iga t ion  programs 
w i l l  reduce impervious coverage by about 60 a c r e s ,  p r imar i ly  i n  
land c a p a b i l i t y  d i s t r i c t s  1, 2, and 3, ( see  S o i l s )  t h e  t o t a l  
r e s u l t i n g  coverage under t h i s  a l t e r n a t i v e  would be  approximately 
6,540 ac res .  

In  1983, TRPA es t imated  the  t o t a l  e x i s t i n g  acreage of  d is turbance  
( i . e . ,  compacted and denuded a r e a s  no t  developed wi th  s t r u c t u r e s )  
a t  about  7,200 a c r e s  (TRPA, 1983).  Since TRPA's g o a l  i s  t o  
reduce e x i s t i n g  d is turbance  by 80 pe rcen t  through BMP and CIP 
implementation, the  r e s u l t i n g  t o t a l  d is turbance  under t h i s  
Al te rna t ive  w i l l  be approximately 1,400 a c r e s .  

The SEZ Restora t ion  Program, set f o r t h  i n  Volume I11 of  t h i s  
p lan ,  w i l l  b r ing  about a  l a r g e  p o s i t i v e  impact on water  q u a l i t y  
through the  r e s t o r a t i o n  of approximately 1100 a c r e s  of SEZs i n  
urbanized por t ions  of  t h e  Tahoe Region, and approximately 200 
a c r e s  i n  the  undeveloped p o r t i o n s  of  t h e  Region. (See S E Z s ,  p. 
230. ) 



This alternative will create few or no new drainage conveyances 
in the watershed of Lake Tahoe and, by encouraging infiltration 
of surface water through the programs of BMP and CIP 
implementation, will significantly reduce the existing developed 
drainage density, with a corresponding positive impact on water 
quality. Of the four alternatives, the No-Growth Alternative has 
the most positive impact on developed drainage density. 

As discussed under Transportation, the No-Growth Alternative will 
reduce regional VMT by over 10 percent from the 1981 value, to 
approximately 1.48 to 1.51 million VMT, peak summer day. This 
reduction in VMT will reduce local NOx emissions and, in 
combination with lower per-vehicle NOx emission rates, will 
reduce direct deposition of nitrogen on Lake Tahoe from local 
sources. 

Refer to Table 27 for a comparison of the key water quality 
indicators under the four alternatives. 

Sediment and Nutrient Loads from the Watershed. The TRPA 
procedure used to predict DIN and sediment loads in previous TRPA 
EISs (TRPA, 1983; TRPA, 1984a; TRPA, 1987a) was used to 
estimate load reductions under the No-Growth Alternative. With 
no increases in DIN load attributable to new development, the 
application of BMPs and implementation of the CIP will reduce DIN 
loads approximately 49 percent. With the addition of SEZ 
restoration and fertilizer management, this alternative will 
reduce DIN loads from tributary streams by 55 to 60 percent over 
20 years (TRPA, 1984a, p. 23) . 
The more-detailed watershed simulations of the Tahoma and Incline 
Village areas (TRPA, 1987a), which were also based on the TRPA 
procedure, predicted that the No-Growth Alternative (without SEZ 
restoration and fertilizer management) would reduce existing DIN 
loads in Tahoma by about 51 percent and in Incline by about 40 
percent. The No-Growth Alternative would reduce existing 
suspended sediment loads in Tahoma by about 62 percent and in 
Incline by about 16 percent. (See TRPA, 1987a, Technical 
Appendix). The Tahoma and Incline simulations were conducted, in 
part, to determine whether modeling of individual watersheds or 
study areas gave similar results to the Region-wide modeling 
described above. The results are similar. 

The No-Growth Alternative will attain and maintain the TRPA 
threshold which calls for a 50 percent reduction in DIN loading 
to Lake Tahoe from tributary streams. 



Changes i n  Atmospheric Deposition. The No-Growth Al te rna t ive  
w i l l  reduce VMT by more than 10 percent  and, wi th  the  c l eaner  
veh ic le  f l e e t ,  w i l l  reduce l o c a l  NOx emissions by about 43 
percent  over 20 years .  Since l o c a l  sources r ep resen t  only  20-40 
pe rcen t  of atmospheric deposi t ion  of n i t r a t e -n i t rogen  on Lake 
Tahoe (see  Table 12), implementation of con t ro l  measures wi th in  
t h e  Tahoe Region w i l l  reduce atmospheric deposi t ion  of 
n i t r a t e -n i t rogen  by about 9 t o  17 percent  over 20 years .  Changes 
i n  deposi t ion  due t o  d i s t a n t  sources a r e  d i f f i c u l t  t o  p r e d i c t ,  
bu t  w i l l  be about the  same f o r  a l l  four  a l t e r n a t i v e s  i n  any case.  
According t o  recent  TRPA p r o j e c t i o n s ,  upwind NOx emissions w i l l  
decrease 13 t o  17  percent  over 20 yea r s  (see t h e  Technical 
Appendix), with a corresponding e f f e c t  on t r a n s p o r t  of n i t rogen 
compounds. 

With cooperation from upwind a r e a s  t o  reduce t h e  t r a n s p o r t  of 
n i t r a t e -n i t rogen  i n t o  t h e  Tahoe Region, the  No-Growth Al te rna t ive  
w i l l  a t t a i n  and maintain the  TRPA threshold  which c a l l s  f o r  a  20 
p e r c e n t  reduction i n  D I N  loading t o  Lake Tahoe from atmospheric 
deposi t ion .  The CARB should provide TRPA with r egu la r  progress  
r e p o r t s  on pxograms t o  reduce NOx emissions i n  a r e a s  upwind from 
t h e  Tahoe Region. 

Changes i n  Groundwater Quali ty.  The No-Growth Al te rna t ive  w i l l  
c o n t r o l  the  e x i s t i n g  sources of  e l eva ted  n u t r i e n t  l e v e l s  i n  
groundwater through i t s  f e r t i l i z e r  management, sewage 
e x f i l t r a t i o n  con t ro l ,  sewage s p i l l  c o n t r o l ,  and na t ive  and 
adapted p l a n t  requirements, and through revegeta t ion  and 
r e s t o r a t i o n  p r o j e c t s  i n  a r e a s  of  groundwater recharge.  Care must 
be taken t o  emphasize vege ta t ive  t rea tment  of  su r face  runoff 
routed  t o  i n f i l t r a t i o n  f a c i l i t i e s ,  s o  t h a t  i n f i l t r a t i o n  p r a c t i c e s  
do n o t  surcharge t h e  groundwater wi th  a d d i t i o n a l  n u t r i e n t s .  One 
source of  e levated  n u t r i e n t s  i n  groundwater, l eacha te  from 
abandoned sewage d i sposa l  s i t e s ,  w i l l  n a t u r a l l y  decrease over 
time a s  n u t r i e n t s  a r e  f lushed from t h e  groundwater system. 

Since Loeb (1987) repor ted  t h a t  n u t r i e n t  concentra t ions  i n  
groundwater i n  urbanized a r e a s  ad jacen t  t o  Lake Tahoe a r e  2 t o  10 
t imes  higher than upgradient  concentra t ions ,  and s ince  t h e  
sources  of  these  h igher  concen t ra t ions  of  n u t r i e n t s  a r e  known and 
c o n t r o l l a b l e ,  it i s  reasonable t o  p r e d i c t  t h a t  a  30 pe rcen t  
reduct ion  i n  n i t rogen loads  from groundwater i s  f e a s i b l e  t o  
achieve  i n  the  long term wi th  source c o n t r o l  programs. Thus, t h e  
No-Growth Al te rna t ive  w i l l  a t t a i n  and maintain t h e  TRPA th resho ld  
c a l l i n g  f o r  a  30 pe rcen t  reduct ion  i n  D I N  loads  t o  Lake Tahoe 
from groundwater, al though it should be recognized t h a t  t h e s e  
r educ t ions  w i l l  t ake  many yea r s  and e leva ted  n u t r i e n t  l e v e l s  i n  
groundwater w i l l  continue t o  impact Lake Tahoe f o r  many yea r s  
a l s o .  



Algal Product iv i ty  and C l a r i t y  of  Lake Tahoe. The preceding 
paragraphs descr ibe  p red ic ted  changes i n  t h e  t h r e e  main n u t r i e n t  
inpu t s  t o  Lake Tahoe--tributary flow from the  watershed, 
atmospheric deposi t ion ,  and groundwater. These analyses  i n d i c a t e  
t h a t  t h e  No-Growth Al te rna t ive  w i l l  a t t a i n  t h e  th resho ld  goa l s  of 
a 50 percent  reduction i n  su r face  water i n p u t s  o f  D I N ,  a 30 
percent  reduct ion  i n  groundwater i n p u t s  of D I N  and, wi th  
a s s i s t a n c e  and cooperat ion from upwind a r e a s ,  a 20 pe rcen t  
reduct ion  i n  atmospheric depos i t ion  of  n i t rogen.  

The o v e r a l l  threshold  g o a l  of  a 25 percent  reduct ion  i n  annual 
D I N  loading t o  Lake Tahoe would, t h e r e f o r e ,  be achieved,  and the  
thresholds  f o r  phytoplankton primary p roduc t iv i ty ,  win te r  c l a r i t y  
of  t h e  p e l a g i c  zone, and t u r b i d i t y  of the  shal low wate r s  of Lake 
Tahoe would, over t h e  long-term, be  a t t a i n e d  and maintained. 

Tr ibu ta ry  Water Qual i ty .  Given t h e  combination of  no a d d i t i o n a l  
development and a p p l i c a t i o n  of  remedial  measures under t h e  
No-Growth Al te rna t ive ,  t r i b u t a r y  water  q u a l i t y  w i l l  improve 
throughout the  Tahoe Region. A s  d iscussed under T r i b u t a r y  Water 
Qua l i ty  (p. 261) ,  t h e  TRPA suspended sediment th resho ld ,  t h e  
C a l i f o r n i a  t o t a l  phosphorus s t andards ,  and t h e  Nevada t r i b u t a r y  
s tandards  f o r  d issolved n u t r i e n t s  seem t o  be a t t a i n a b l e ,  b u t  t h e  
C a l i f o r n i a  t o t a l  i r o n  s t andards  do  n o t  seem t o  be  a t t a i n a b l e ,  and 
should be reviewed. 

Qua l i ty  of  Surface Runoff. Monitoring i n d i c a t e s  t h a t  su r face  
runoff  w i l l  genera l ly  meet t h e  TRPA and s t a t e  g u i d e l i n e s  f o r  
d ischarge  t o  groundwater, al though runoff  i n  heav i ly  urbanized 
a r e a s  o f  t h e  Region should be p r e t r e a t e d  p r i o r  t o  d ischarge  i n t o  
i n f i l t r a t i o n  f a c i l i t i e s .  Discharges t o  s u r f a c e  wa te r s  of 
un t rea ted  su r face  runoff  w i l l  g e n e r a l l y  n o t  meet t h e  s t a t e  and 
TRPA g u i d e l i n e s ,  and should e i t h e r  b e  e l iminated  and replaced 
wi th  d ischarges  t o  groundwater o r  routed  through t r ea tmen t  
systems designed,  cons t ruc ted ,  and opera ted  t o  meet t h e  
s t andards ,  p r i o r  t o  d ischarge .  

Water Qual i ty  o f  Other Lakes. The remedial programs of  t h e  
No-Growth A l t e r n a t i v e  w i l l  improve t h e  water  q u a l i t y  o f  t h e  o t h e r  
l a k e s  i n  t h e  Tahoe Region. Unless water  q u a l i t y  monitoring 
programs r e v e a l  s p e c i f i c  problems i n  t h e  f u t u r e ,  t h e  q u a l i t y  of  
t h e  o t h e r  l akes  should equal  o r  exceed t h e  a p p l i c a b l e  s t a t e  
s tandards .  



b. No-Action Al ternat ive  (1981 208 plan) 

The No-Action Al te rna t ive ,  Al ternat ive  2, c a l l s  f o r  Region-wide 
app l i ca t ion  of BMPs and implementation of t h e  C a p i t a l  
Improvements Program f o r  eros ion and runoff c o n t r o l  and t h e  SEZ 
r e s t o r a t i o n  program. It includes t h e  water q u a l i t y  mi t iga t ion  
program, discharge s tandards  and permits  f o r  urban drainage 
problems and other  problems, l i m i t a t i o n s  on new subdivis ions ,  
l i m i t a t i o n s  on f e r t i l i z e r  use,  waste management p rov i s ions ,  and 
c o n t r o l s  on p r a c t i c e s  i n  n a t u r a l  a reas ,  v e s s e l  wastes,  and 
dredging and const ruct ion  i n  Lake Tahoe. (For d e t a i l s ,  s ee  
Section 11, Chapter I.) 

This a l t e r n a t i v e  a l s o  r e q u i r e s  f u t u r e  development and 
const ruct ion  a c t i v i t i e s  t o  comply with the  Bai ley  coverage 
c o e f f i c i e n t s  on a  parcel-by-parcel b a s i s ,  and p r o h i b i t s  
cons t ruc t ion ,  grading,  and vegeta t ion  removal wi th in  SEZs. 
Exceptions t o  these  requirements a r e  allowed f o r  approved eros ion 
con t ro l  p r o j e c t s ,  p r o j e c t s  necessary t o  implement t h e  a i r  q u a l i t y  
non-attainment plan o r  t h e  t r a n s p o r t a t i o n  element of  t h e  Regional 
Plan ,  pub l i c  outdoor r e c r e a t i o n ,  and pub l i c  h e a l t h ,  s a f e t y ,  and 
welfare.  

Impacts on Key Water Qual i ty  Ind ica to r s .  A s  d iscussed under 
S o i l s  (p. 2221, t h i s  a l t e r n a t i v e  w i l l  r e s u l t  i n  approximately 
662 a c r e s  of a d d i t i o n a l  impervious coverage i n  t h e  Region, with 
c e r t a i n  new publ ic  s e r v i c e  and r e c r e a t i o n  coverage i n  land 
c a p a b i l i t y  d i s t r i c t s  1 through 3. Given t h a t  approximately 6,600 
a c r e s  of impervious coverage e x i s t  i n  t h e  Region today,  t h e  n e t  
u l t ima te  coverage under Al te rna t ive  2 w i l l  be approximately 7,262 
ac res .  See Table 23 f o r  a  comparison of  impervious coverage 
under the  four a l t e r n a t i v e s .  

A s  discussed under Al te rna t ive  1, TRPA es t ima tes  t h e r e  a r e  
approximately 7,200 a c r e s  of e x i s t i n g  d is turbance  ( i . e . ,  
compacted and denuded a r e a s )  i n  t h e  Region. Although t h e  
No-Action Al te rna t ive  ( t h e  1981 p lan)  does n o t  inc lude  an 
e x p l i c i t  program t o  achieve  r e t r o a c t i v e  a p p l i c a t i o n  o f  BMPs t o  
e x i s t i n g  development i n  t h e  Region, voluntary  a p p l i c a t i o n  of  BMPs 
and a c t i o n s  by TRPA under Ordinance 82-4 w i l l  g radua l ly  reduce 
t h e  amount o f  e x i s t i n g  d is turbance .  

The No-Action A l t e r n a t i v e  could a l low about 10  a c r e s  of  new SEZ 
encroachment. (See SEZs, p. 233.) Also, t h e  No-Action 
Al te rna t ive  does not  inc lude  an SEZ r e s t o r a t i o n  program. 

This a l t e r n a t i v e  w i l l  c r e a t e  new drainage conveyances i n  the  
watershed of Lake Tahoe by al lowing a d d i t i o n a l  r e s i d e n t i a l ,  
commercial, t o u r i s t ,  p u b l i c  s e r v i c e ,  and r e c r e a t i o n  development 



t o  occur. Since t h i s  a l t e r n a t i v e  does not  al low new subdivis ions  
i n  undeveloped a r e a s ,  t h e r e  w i l l  be no new s t r e e t  networks 
es tabl i shed.  Ins tead ,  new drainage conveyances w i l l  r e s u l t  
pr imar i ly  from t h e  placement of  driveways and s t r u c t u r e s  i n  
e x i s t i n g  urbanized a r e a s  of  the  Region. The implementation of 
BMPs and the  CIP w i l l  reduce the  o v e r a l l  developed dra inage  
dens i ty  more than t h e  a d d i t i o n a l  development w i l l  i n c r e a s e  it. 
But s ince  the  No-Action Al te rna t ive  would r e s u l t  i n  t h e  most 
impervious coverage and t h e  most new single-family homes of  a l l  
t he  a l t e r n a t i v e s ,  and s i n c e  it does no t  inc lude  e x p l i c i t  
provis ions  f o r  r e t r o a c t i v e  app l i ca t ion  of  BMPs, i t s  impacts on 
drainage density--while pos i t ive--are  t h e  s m a l l e s t  of t h e  four  
a l t e r n a t i v e s .  

Using t h e  average IPES scores  of p a r c e l s  which would be developed 
with single-family homes, TRPA has evaluated  t h e  r e l a t i v e  sens i -  
t i v i t y  of  developing p a r c e l s  under Al te rna t ives  2, 3 ,  and 4. See 
Table 27 and t h e  d i scuss ion  under Al te rna t ive  4. 

A s  d iscussed under A i r  Qua l i ty ,  the  No-Action A l t e r n a t i v e  would 
r e s u l t  i n  about a  19 pe rcen t  inc rease  i n  peak summer day VMT, b u t  
w i l l  decrease l o c a l  NOx emissions and d i r e c t  d e p o s i t i o n  of  
n i t rogen on Lake Tahoe because of  t h e  c l eaner  v e h i c l e  f l e e t .  
(See Table 27 f o r  a  comparison of key i n d i c a t o r s . )  

Sediment and Nut r i en t  Loads from the  Watershed. S ince  Alterna-  
t i v e  2 w i l l  a l low a d d i t i o n a l  development i n  t h e  Region a s  de- 
sc r ibed  under Land U s e ,  t h e r e  w i l l  be i n c r e a s e s  i n  n u t r i e n t  and 
sediment loads from t h e  watershed a t t r i b u t a b l e  t o  new develop- 
ment. These i n c r e a s e s  w i l l  be  o f f s e t  by reduc t ions  from app l i -  
ca t ion  of  BMPs, implementation of t h e  CIP, and f e r t i l i z e r  manage- 
ment. Based on t h e  TRPA procedure f o r  e s t ima t ing  D I N  loads  
(TRPA, 1983) ,  f o r  t h e  Region a s  a  whole, t h e  n e t  r educ t ion  i n  D I N  
loads from t r i b u t a r y  streams, no t  inc luding f e r t i l i z e r  manage- 
ment, would be about 44 pe rcen t ,  compared t o  49 p e r c e n t  f o r  the  
No-Growth Al te rna t ive .  The a d d i t i o n a l  development, t h e r e f o r e ,  
i n c r e a s e s  r e g i o n a l  D I N  loads  about 5 pe rcen t  be fo re  t a k i n g  c r e d i t  
f o r  t h e  reduct ions .  

The more-detailed watershed s imula t ions  of  t h e  Tahoma and I n c l i n e  
Vi l l age  a r e a s  (TRPA, 1987a) ,  p red ic ted  t h a t  implementation of  t h e  
1981 208 Plan, wi thout  f e r t i l i z e r  management, would reduce 
e x i s t i n g  D I N  loads  i n  Tahoma by about 40 p e r c e n t  (compared t o  51 
pe rcen t  f o r  t h e  No-Growth A l t e r n a t i v e )  and i n  I n c l i n e  by about 35 
pe rcen t  (compared t o  40 p e r c e n t  f o r  t h e  No-Growth A l t e r n a t i v e )  . 
This a l t e r n a t i v e  would reduce e x i s t i n g  suspended sediment loads 
i n  Tahoma by 48 p e r c e n t  and i n  I n c l i n e  by 9 p e r c e n t  (compared t o  
62 pe rcen t  and 16 p e r c e n t  f o r  the  No-Growth A l t e r n a t i v e ) .  



Since the  No-Action Al te rna t ive  does not  include an SEZ r e s t o r -  
a t ion  program; s i n c e  t h e  es t imates  of  D I N  load reduc t ions ,  above, 
f a l l  s h o r t  of t h e  TRPA threshold  of a  50 percent  reduct ion;  and 
since the  only c o n t r o l  measure not  included i n  t h e  e s t ima tes  is  
f e r t i l i z e r  management; it does not  appear t h a t  t h e  No-Growth 
Al ternat ive  w i l l  a t t a i n  and maintain t h e  TRPA th resho ld  f o r  
reductions i n  D I N  loading t o  Lake Tahoe from t r i b u t a r y  streams. 

Changes i n  Atmospheric Deposition. The No-Action A l t e r n a t i v e  
(1981 208 plan) w i l l  i nc rease  l o c a l  VMT by approximately 19 
percent ,  but  wi th  t h e  c l eaner  vehic le  f l e e t ,  w i l l  decrease  l o c a l  
NOx emissions by about 25  percent  and decrease d i r e c t  deposi t ion  
of ni trogen on Lake Tahoe by about 5  t o  10 percent .  Cooperation 
from upwind a r e a s  t o  reduce the  t r a n s p o r t  of n i t r a t e - n i t r o g e n  
i n t o  t h e  Tahoe Region would be necessary t o  a t t a i n  and maintain 
the  TRPA threshold  which c a l l s  f o r  a  20 percent  r educ t ion  i n  D I N  
loading t o  Lake Tahoe from atmospheric deposi t ion .  

Changes i n  Groundwater Quali ty.  Like t h e  No-Growth A l t e r n a t i v e ,  
the  No-Action Al te rna t ive  w i l l  c o n t r o l  e x i s t i n g  sources  o f  
e levated  n u t r i e n t  l e v e l s  i n  groundwater. The a d d i t i o n a l  develop- 
ment associa ted  wi th  t h e  No-Action Al te rna t ive  should n o t  s i g n i f -  
i c a n t l y  increase  n u t r i e n t  loading t o  t h e  groundwaters, provided 
f e r t i l i z e r  management BMPs a r e  app l i ed  t o  a l l  new development and 
care  i s  taken t o  emphasize vegeta t ive  t rea tment  of s u r f a c e  runoff 
routed t o  i n f i l t r a t i o n  f a c i l i t i e s .  The impacts of  t h e  No-Action 
Al ternat ive  w i l l  be s i m i l a r  t o  the  impacts of t h e  No-Growth 
Al te rna t ive ,  and t h e  No-Action Al te rna t ive  w i l l  a t t a i n  and 
maintain the  TRPA th resho ld  c a l l i n g  f o r  a  30 pe rcen t  reduct ion  i n  
D I N  loads t o  Lake Tahoe from groundwater, al though e l e v a t e d  
n u t r i e n t  l e v e l s  i n  groundwater w i l l  impact Lake Tahoe's water  
q u a l i t y  f o r  many yea r s  t o  come. 

Algal Product iv i ty  and C l a r i t y  of Lake Tahoe. The preceding 
paragraphs desc r ibe  p red ic ted  changes i n  t h e  t h r e e  main n u t r i e n t  
inpu t s  t o  Lake Tahoe ( t r i b u t a r y  flow, atmospheric depos i t ion ,  and 
groundwater) and i n d i c a t e  t h a t  the  No-Action A l t e r n a t i v e  probably 
w i l l  not  a t t a i n  t h e  th resho ld  goals  of a  50 pe rcen t  reduct ion  i n  
surface  water i n p u t s  o f  D I N .  Thus, t h e  o v e r a l l  g o a l  o f  a  25 
percent  reduction i n  annual D I N  loading t o  Lake Tahoe would no t  
be achieved, and t h e  th resho lds  f o r  phytoplankton primary produc- 
t i v i t y ,  winter  c l a r i t y  of t h e  pe lag ic  zone, and t u r b i d i t y  of  t h e  
shallow waters of  Lake Tahoe would no t  be a t t a i n e d  and main- 
ta ined.  



Tributary Water Qual i ty .  Even with the  a d d i t i o n a l  development 
an t i c ipa ted  under t h e  No-Action Al te rna t ive ,  t h e  a p p l i c a t i o n  of 
BMPs and t h e  Cap i t a l  Improvements Program f o r  eros ion and runoff 
cont ro l  w i l l  improve t r i b u t a r y  water q u a l i t y  throughout t h e  Tahoe 
Region. A s  d iscussed on p.  261, t h e  TRPA suspended sediment 
threshold ,  t h e  C a l i f o r n i a  t r i b u t a r y  s tandards  f o r  t o t a l  
phosphorus, and t h e  Nevada s tandards  f o r  d i s so lved  n u t r i e n t s  
appear t o  be  a t t a i n a b l e  i n  t h e  long term, b u t  t h e  C a l i f o r n i a  
t r i b u t a r y  s tandards  f o r  t o t a l  i r o n  do no t  seem t o  be a t t a i n a b l e ,  
and should be reviewed. 

Since Al te rna t ive  2, t h e  No-Action Al te rna t ive  r e s u l t s  i n  t h e  
l a r g e s t  number of  a d d i t i o n a l  s ingle-family homes and t h e  most 
impervious coverage; s i n c e  it has the  l e a s t - b e n e f i c i a l  impact on 
drainage dens i ty ;  and s i n c e  it lacks  both an SEZ r e s t o r a t i o n  
program and an e x p l i c i t  requirement f o r  r e t r o a c t i v e  a p p l i c a t i o n  
of BMPs t o  e x i s t i n g  development, t h e  impacts of Al te rna t ive  2, 
t h e  No-Action A l t e r n a t i v e ,  on t r i b u t a r y  water q u a l i t y  w i l l  be t h e  
l e a s t  p o s i t i v e  of  t h e  four  a l t e r n a t i v e s .  

Quali ty of Surface Runoff. Since a l l  new development under the  
No-Action A l t e r n a t i v e  must employ BMPs and adhere t o  l i m i t a t i o n s  
on impervious coverage, t h e  impacts of  t h e  No-Action A l t e r n a t i v e  
on l o c a l i z e d  su r face  runoff  from r a i n f a l l  and snowmelt should be 
very s i m i l a r  t o  t h e  No-Growth Al te rna t ive .  Surface runoff  w i l l  
genera l ly  meet t h e  TRPA and s t a t e  g u i d e l i n e s  f o r  d ischarge  t o  
groundwater, al though runoff  from heav i ly  urbanized a r e a s  of  the  
Region should be p r e t r e a t e d  p r i o r  t o  i n f i l t r a t i o n .  Discharges t o  
su r face  waters  of u n t r e a t e d  su r face  runoff  w i l l  genera l ly  n o t  
meet t h e  s t a t e  and TRPA gu ide l ines ,  and should e i t h e r  b e  e l i m i -  
nated o r  t r e a t e d  p r i o r  t o  d ischarge ,  

Water Qual i ty  of  Other Lakes. The No-Action Al te rna t ive  should 
have a  p o s i t i v e  e f f e c t  on water q u a l i t y  i n  t h e  o t h e r  l a k e s  of  the  
Tahoe Region, t o  t h e  e x t e n t  t h a t  BMPs and t h e  Cap i t a l  Improve- 
ments Program a r e  a p p l i e d  i n  a r e a s  which c o n t r i b u t e  t o  t h e s e  
lakes .  Very l i t t l e  o f  t h e  new development p ro jec ted  under t h i s  
a l t e r n a t i v e  would be i n  a r e a s  c o n t r i b u t i n g  t o  these  o t h e r  lakes .  
Unless water  q u a l i t y  monitoring programs r e v e a l  s p e c i f i c  problems 
i n  the  f u t u r e ,  t h e  q u a l i t y  of  t h e  o t h e r  l a k e s  should equa l  o r  
exceed t h e  a p p l i c a b l e  s t a t e  s tandards .  

c. The Hybrid Plan ( A l t e r n a t i v e  3)  

The hybrid p l a n ,  A l t e r n a t i v e  3 ,  c a l l s  f o r  Region-wide a p p l i c a t i o n  
of  BMPs and implementation of  t h e  C a p i t a l  Improvements Program 
f o r  e ros ion  and runoff  c o n t r o l  and t h e  SEZ r e s t o r a t i o n  program. 
I t  inc ludes  t h e  excess  coverage m i t i g a t i o n  program, water  q u a l i t y  
mi t iga t ion  program, d i scharge  s t andards  and permi ts  f o r  urban 
drainage problems and o t h e r  problems, l i m i t a t i o n s  on new 



subdivisions,  land use planning and c o n t r o l s ,  l i m i t a t i o n s  on 
f e r t i l i z e r  use ,  waste management p rov i s ions ,  and c o n t r o l s  on 
p r a c t i c e s  i n  na tu ra l  a r e a s ,  vesse l  wastes, and dredging and 
const ruct ion  i n  Lake Tahoe. (For d e t a i l s ,  see  Sect ion  11, 
Chapter I .) 

The hybrid p lan  requ i res  new development t o  comply wi th  t h e  
Bailey coverage c o e f f i c i e n t s  on a  parcel-by-parcel b a s i s ,  and 
does no t  al low new uses t o  exceed the  Bailey c o e f f i c i e n t s  without 
d i r e c t  t r a n s f e r s .  P r o j e c t s  allowed over r ides  of  t h e  Bai ley  
c o e f f i c i e n t s  under Al te rna t ive  2 would be allowed t o  inc rease  
t h e i r  base coverage only  by t r a n s f e r  wi th in  hydrologica l ly-  
r e l a t e d  a reas  up t o  t h e  l i m i t s  s e t  f o r t h  i n  Table 15. 

Impacts on Key Water Qual i ty  Ind ica to r s .  A s  d iscussed under 
S o i l s ,  t h i s  a l t e r n a t i v e  w i l l  r e s u l t  i n  approximately 379 a c r e s  of 
add i t iona l  impervious coverage i n  t h e  Region, with only c e r t a i n  
p r o j e c t s  by pub l i c  e n t i t i e s  i n  land c a p a b i l i t y  d i s t r i c t s  1 
through 3 .  Given t h a t  approximately 6,600 a c r e s  of  impervious 
coverage e x i s t  i n  the  Region today, t h e  n e t  u l t ima te  coverage 
under Al te rna t ive  3  w i l l  be approximately 6,979 a c r e s .  See Table 
23 f o r  a  comparison of  impervious coverage under the  t h r e e  
a l t e r n a t i v e s .  

A s  discussed under Al te rna t ive  1, TRPA es t ima tes  t h e r e  a r e  
approximately 7,200 a c r e s  of  e x i s t i n g  d is turbance  ( i .e. ,  
compacted and denuded a reas )  i n  t h e  Region. Since TRPA's goal  
i s  t o  reduce e x i s t i n g  d is turbance  by 80 pe rcen t  through BMP and 
C I P  implementation, t h e  r e s u l t i n g  t o t a l  d is turbance  under 
Al te rna t ive  3  w i l l  be approximately 1,400 ac res .  

Under Al te rna t ive  3, t h e  hybrid p l a n ,  the  SEZ Restora t ion  Program 
(Volume 111) w i l l  b r ing  about a  l a r g e  p o s i t i v e  impact on water 
q u a l i t y  through the  r e s t o r a t i o n  of  approximately 1100 a c r e s  of 
SEZs i n  urbanized p o r t i o n s  of t h e  Tahoe Region, and approximately 
200 a c r e s  i n  the  undeveloped p o r t i o n s  of t h e  Region. Also, a s  
discussed under SEZs, o f f s e t s  of p r o j e c t s  by pub l i c  e n t i t i e s  i n  
SEZs w i l l  r e s u l t  i n  a  n e t  inc rease  of  about 15  a c r e s  o f  SEZ. 
See Table 27 f o r  a  comparison of t h e  impacts o f  t h e  four  a l t e r -  
na t ives  on SEZs. 

Al te rna t ive  3 w i l l  c r e a t e  new drainage conveyances i n  t h e  water- 
shed of  Lake Tahoe by al lowing a d d i t i o n a l  r e s i d e n t i a l ,  com- 
mercia l ,  t o u r i s t ,  pub l i c  s e r v i c e ,  and r e c r e a t i o n  development t o  
occur. Since t h i s  a l t e r n a t i v e  does no t  a l low new subd iv i s ions  i n  
undeveloped a r e a s ,  t h e r e  w i l l  be no new s t r e e t  networks es tab-  
l i shed .  Ins tead ,  new drainage conveyances w i l l  r e s u l t  p r imar i ly  
from t h e  placement of  driveways and s t r u c t u r e s  i n  e x i s t i n g  
urbanized a r e a s  of  t h e  Region. The implementation of  BMPs and 
the  C I P  w i l l  reduce t h e  o v e r a l l  developed drainage d e n s i t y  more 
than a d d i t i o n a l  development w i l l  i nc rease  it. 



Since the  IPES r a t i n g  process can be used a s  an ind ica to r  of t h e  
s e n s i t i v i t y  of single-family pa rce l s  t o  development, it i s  a l s o  
use fu l  t o  consider  the  average IPES scores  of pa rce l s  which would 
be developed under Al ternat ive  3,  and t o  compare these  average 
scores t o  Al te rna t ives  2  and 4. See Tables 27 and 22 f o r  a 
summary of average IPES scores  and numbers of a f fec ted  p a r c e l s  by 
county f o r  Al te rna t ives  2 ,  3, and 4. See Al ternat ive  4, the  
proposed 208 amendments, f o r  a  d iscuss ion of the  r e s u l t s .  

A s  discussed under A i r  Qual i ty ,  Al t e rna t ive  3 w i l l  reduce peak 
summer day VMT by about 8 pe rcen t ,  and f u r t h e r  reduce NOx 
emissions because of the  c leaner  vehic le  f l e e t ,  f o r  a  n e t  
reduction i n  NOx emissions of  about 42 percent .  

Refer t o  Table 27 f o r  a  comparison of the  key water q u a l i t y  
i n d i c a t o r s  under the  four a l t e r n a t i v e s .  

Sediment and Nutr ient  Loads from the  Watershed. Since t h e  hybrid 
p lan  w i l l  a l low add i t iona l  development i n  the  Region a s  described 
under Land Use, the re  w i l l  be inc reases  i n  n u t r i e n t  and sediment 
loads from t h e  watershed a t t r i b u t a b l e  t o  new development. These 
inc reases  w i l l  be o f f s e t  by reduct ions  from app l i ca t ion  of BMPs, 
implementation of the  CIP, SEZ r e s t o r a t i o n ,  and f e r t i l i z e r  
management. Based on t h e  TRPA procedures f o r  es t imat ing  D I N  
loads (TRPA, 1983) ,  f o r  the  Region a s  a  whole, the  ne t  reduction 
i n  D I N  loads from t r i b u t a r y  streams would be the  same under the  
hybrid plan a s  under the  proposed 208 amendments, Al t e rna t ive  4 .  
Not inc luding SEZ r e s t o r a t i o n  and f e r t i l i z e r  management, the  
reduction under Al te rna t ive  3 would be about 47 percent ,  compared 
t o  49 percent  f o r  the  No-Growth Al te rna t ive  and 44 percent  f o r  
t h e  No-Action Al ternat ive .  With the  app l i ca t ion  of SEZ r e s t o r -  
a t i o n  and f e r t i l i z e r  management, TRPA es t ima tes  the  Region-wide 
D I N  load reduct ion  from the  watershed would be about 57 percent .  

Changes i n  Atmospheric Deposition. Al te rna t ive  3, the  hybrid 
p l a n ,  w i l l  reduce peak summer day VMT by about 8  percent ,  and 
w i l l  f u r t h e r  reduce NOx emissions and d i r e c t  deposi t ion of 
n i t rogen on Lake Tahoe because of the  c l eaner  vehic le  f l e e t ,  
To ta l  d i r e c t  deposi t ion  of  n i t rogen  w i l l  be reduced approximately 
8  t o  17 percent  by c o n t r o l s  wi th in  t h e  Region. With cooperation 
from upwind a r e a s  t o  reduce t h e  t r a n s p o r t  of  n i t r a t e -n i t rogen  
i n t o  the  Tahoe Region, the  hybrid plan w i l l  a t t a i n  and maintain 
the  TRPA threshold  which c a l l s  f o r  a  20 pe rcen t  reduction i n  D I N  
loading t o  Lake Tahoe from atmospheric deposi t ion .  The CARB 
should provide TRPA with r egu la r  progress  r e p o r t s  on programs t o  
reduce NOx emissions i n  a r e a s  upwind from t h e  Tahoe Region. 



Changes i n  Groundwater Qua l i t y .  Like t h e  o t h e r  t h r e e  a l t e r n a -  
t i v e s ,  A l t e r n a t i v e  3 w i l l  c o n t r o l  e x i s t i n g  sources  o f  e l eva t ed  
n u t r i e n t  l e v e l s  i n  groundwater. The a d d i t i o n a l  development 
a s s o c i a t e d  wi th  A l t e rna t ive  3  should n o t  s i g n i f i c a n t l y  i n c r e a s e  
n u t r i e n t  load ing  t o  t h e  groundwaters,  provided f e r t i l i z e r  manage- 
ment BMPs a r e  appl ied  t o  a l l  new development and c a r e  i s  taken  t o  
emphasize vege t a t i ve  t rea tment  of  s u r f a c e  runoff  rou ted  t o  
i n f i l t r a t i o n  f a c i l i t i e s .  The impacts o f  A l t e r n a t i v e  3  w i l l  be 
s i m i l a r  t o  t h e  impacts of  t h e  o t h e r  a l t e r n a t i v e s ,  and A l t e r n a t i v e  
3  w i l l  a t t a i n  and maintain t h e  TRPA t h r e s h o l d  c a l l i n g  f o r  a  30 
pe rcen t  reduc t ion  i n  D I N  l oads  t o  Lake Tahoe from groundwater,  
a l though water  q u a l i t y  impacts o f  e l e v a t e d  n u t r i e n t  l e v e l s  i n  
groundwater w i l l  cont inue f o r  many years .  

Algal  P r o d u c t i v i t y  and C l a r i t y  o f  Lake Tahoe. The preceding  
paragraphs desc r ibe  p r e d i c t e d  changes i n  t h e  t h r e e  main n u t r i e n t  
i n p u t s  t o  Lake Tahoe ( t r i b u t a r y  flow, a tmospheric  d e p o s i t i o n ,  and 
groundwater) and i n d i c a t e  t h a t  t h e  hyb r id  p l a n ,  A l t e r n a t i v e  3, 
w i l l  a t t a i n  t h e  t h r e sho ld  g o a l s  of  a  50 p e r c e n t  r educ t ion  i n  
s u r f a c e  water  i n p u t s  of  D I N  t o  Lake Tahoe, a  30 p e r c e n t  r educ t ion  
i n  groundwater loads  of  D I N ,  and a  20 p e r c e n t  r educ t ion  i n  
a tmospheric  depos i t i on .  Thus, t h e  o v e r a l l  goa l  of  a  25 pe rcen t  
r educ t ion  i n  annual D I N  load ing  t o  Lake Tahoe w i l l  be  ach ieved ,  
and t h e  t h r e sho lds  f o r  phytoplankton pr imary p r o d u c t i v i t y ,  w in t e r  
c l a r i t y  o f  t h e  p e l a g i c  zone, and t u r b i d i t y  o f  t h e  shal low waters  
of  Lake Tahoe w i l l  be a t t a i n e d  and maintained.  

T r i b u t a r y  Water Qual i ty .  Even wi th  t h e  a d d i t i o n a l  development 
a n t i c i p a t e d  under t h e  A l t e r n a t i v e  3,  t h e  a p p l i c a t i o n  of  BMPs and 
t h e  C a p i t a l  Improvements Program f o r  e r o s i o n  and runoff  c o n t r o l  
w i l l  improve t r i b u t a r y  water q u a l i t y  throughout  t h e  Tahoe Region. 
A s  d i s cus sed  on p .  2 6 1 ,  t h e  TRPA suspended sediment t h r e s h o l d ,  
t h e  C a l i f o r n i a  t r i b u t a r y  s t anda rds  f o r  t o t a l  phosphorus,  and t h e  
Nevada t r i b u t a r y  s t anda rds  f o r  t o t a l  d i s s o l v e d  n u t r i e n t s  appear  
t o  be a t t a i n a b l e  i n  t h e  long term, b u t  t h e  C a l i f o r n i a  t r i b u t a r y  
s t anda rds  f o r  d i s so lved  i r o n  do n o t  seem t o  be a t t a i n a b l e ,  and 
should be  reviewed. 

Since A l t e r n a t i v e  3 i nc ludes  bo th  an SEZ r e s t o r a t i o n  program and 
an e x p l i c i t  requirement  f o r  r e t r o a c t i v e  a p p l i c a t i o n  o f  BMPs t o  
e x i s t i n g  development, t h e  impacts  of  A l t e r n a t i v e  3,  t h e  hyb r id  
p l a n ,  on t r i b u t a r y  water  q u a l i t y  w i l l  more p o s i t i v e  than  t h e  
impacts  o f  t h e  No-Action A l t e r n a t i v e ,  A l t e r n a t i v e  2 .  

Q u a l i t y  o f  Surface Runoff. S ince  a l l  new development under 
A l t e r n a t i v e  3 must employ BMPs and adhere t o  l i m i t a t i o n s  on 
impervious coverage, t h e  impacts  of A l t e r n a t i v e  3 on l o c a l i z e d  
s u r f a c e  runof f  from r a i n f a l l  and snowmelt should be  very  s i m i l a r  
t o  t h e  o t h e r  a l t e r n a t i v e s ,  Sur face  runof f  w i l l  g e n e r a l l y  meet 
t h e  TRPA and s t a t e  g u i d e l i n e s  f o r  d i s cha rge  t o  groundwater,  
a l though runof f  from h e a v i l y  urbanized  a r e a s  of  t h e  Region should 



be p re t rea ted  p r i o r  t o  i n f i l t r a t i o n .  Discharges t o  surface  
waters of unt rea ted  surface  runoff w i l l  genera l ly  not  meet t h e  
s t a t e  and TRPA guidel ines ,  and should e i t h e r  be el iminated o r  
t r e a t e d  p r i o r  t o  discharge. 

Water Quali ty of Other Lakes. Al ternat ive  3 should have a  
p o s i t i v e  e f f e c t  on water q u a l i t y  i n  the  o the r  lakes  of t h e  Tahoe 
Region, t o  the  ex ten t  t h a t  BMPs and the  Cap i t a l  Improvements 
Program a r e  appl ied  i n  a r e a s  which contr ibute  t o  these  lakes .  
Very l i t t l e  of the  new development projec ted  under t h i s  
a l t e r n a t i v e  would be i n  a r e a s  cont r ibut ing  t o  these  o t h e r  lakes .  
Unless water q u a l i t y  monitoring programs revea l  s p e c i f i c  problems 
i n  the  f u t u r e ,  the  q u a l i t y  of  the  o the r  lakes  should equal  o r  
exceed the  appl icable  s t a t e  s tandards.  

d. Proposed 208 Amendments (Al ternat ive  4 )  

The proposed 208 amendments, Al t e rna t ive  4 ,  c a l l  f o r  Region-wide 
app l i ca t ion  of BMPs and implementation of the  Capi ta l  
Improvements Program f o r  eros ion and runoff con t ro l  and the  SEZ 
r e s t o r a t i o n  program. They include t h e  excess coverage mi t iga t ion  
program, water q u a l i t y  mi t iga t ion  program, discharge s tandards  
and permits  f o r  urban drainage problems and o the r  problems, 
l i m i t a t i o n s  on new subdivis ions ,  land use planning and c o n t r o l s ,  
l i m i t a t i o n s  on f e r t i l i z e r  use ,  waste management provis ions ,  
and c o n t r o l s  on p r a c t i c e s  i n  n a t u r a l  a r e a s ,  vesse l  wastes,  and 
dredging and const ruct ion  i n  Lake Tahoe. (For d e t a i l s ,  see  
Section 11, Chapter I .) 

Al te rna t ive  4 uses IPES t o  d i r e c t  new single-family development. 
I t  requ i res  f u t u r e  development t o  comply wi th  t h e  Bailey coverage 
c o e f f i c i e n t s  on a  parcel-by-parcel b a s i s ,  with the  opt ion  of 
inc reas ing  allowed coverage by t r a n s f e r  i n  l imi ted  s i t u a t i o n s .  
Disturbance within land c a p a b i l i t y  d i s t r i c t s  1, 2 and 3 i s  
l imi ted  t o  pub l i c  outdoor r e c r e a t i o n ,  pub l i c  hea l th  and s a f e t y ,  
and environmental p ro tec t ion  p r o j e c t s ,  with required f ind ings  and 
o f f s e t s ,  and single-family homes approved under IPES. No 
exceptions t o  o r  over r ides  of  the  Bailey c o e f f i c i e n t s  a r e  
allowed, except  by t r a n s f e r  o r  d i r e c t  o f f s e t .  

A l t e rna t ive  4 p r o h i b i t s  cons t ruc t ion ,  grading,  and vegeta t ion  
removal wi th in  SEZs, with except ions  f o r  pub l i c  outdoor 
r e c r e a t i o n ,  pub l i c  h e a l t h  and s a f e t y ,  environmental p ro tec t ion  
p r o j e c t s ,  and access  t o  otherwise bui ldable  s i t e s ,  with requi red  
f ind ings  and 1 . 5 : l  o f f s e t .  

Impacts on Key Water Q u a l i t y  Ind ica to r s .  A s  discussed under 
S o i l s ,  A l t e rna t ive  4 w i l l  r e s u l t  i n  approximately 331 a c r e s  of 
a d d i t i o n a l  impervious coverage i n  the  Region, with only 



c e r t a i n  public  service  and recrea t ion  coverage, and single-family 
homes approved under IPES, i n  land c a p a b i l i t y  d i s t r i c t s  1 through 
3. Given t h a t  approximately 6,600 ac res  of impervious coverage 
e x i s t  i n  the  Region today, the  ne t  u l t imate  coverage under 
Al ternat ive  3  w i l l  be approximately 6,931 acres .  See Table 23 
f o r  a  comparison of impervious coverage under the  t h r e e  
a l t e r n a t i v e s .  

A s  discussed under Al te rna t ive  1, TRPA es t imates  t h e r e  a r e  
approximately 7,200 a c r e s  of e x i s t i n g  disturbance ( i . e . ,  com- 
pacted and denuded a r e a s )  i n  the  Region. Since TRPA's goal  i s  t o  
reduce e x i s t i n g  disturbance by 80 percent  through BMP and CIP 
implementation, the  r e s u l t i n g  t o t a l  disturbance under t h i s  
Al ternat ive  w i l l  be approximately 1,400 ac res .  

The SEZ Restoration Program (Volume 111) w i l l  b r ing  about a  l a rge  
p o s i t i v e  impact on water q u a l i t y  through the  r e s t o r a t i o n  of  
approximately 1100 a c r e s  of SEZs i n  urbanized por t ions  of the  
Tahoe Region, and approximately 200 ac res  i n  the  undeveloped 
por t ions  of the  Region. Also, a s  discussed under S E Z s ,  o f f s e t s  
of publ ic  outdoor r ec rea t ion ,  pub l i c  h e a l t h  and s a f e t y ,  and 
environmental p ro tec t ion  p r o j e c t s  and access across  SEZs w i l l  
r e s u l t  i n  a  n e t  increase  of about 17.5 ac res  of SEZ. See Table 
27 f o r  a  comparison of the  impacts of the  four a l t e r n a t i v e s  on 
SEZs . 

Alternat ive  4  w i l l  c r e a t e  new drainage conveyances i n  the  
watershed of Lake Tahoe by allowing a d d i t i o n a l  r e s i d e n t i a l ,  
commercial, t o u r i s t ,  pub l i c  se rv ice ,  and rec rea t ion  development 
t o  occur. Since t h i s  a l t e r n a t i v e  does not  allow new subdivis ions  
i n  undeveloped a r e a s ,  new drainage conveyances w i l l  r e s u l t  
pr imar i ly  from the  placement of driveways and s t r u c t u r e s  i n  
e x i s t i n g  urbanized a reas  of the  Region. The implementation of 
BMPs and the  CIP w i l l  reduce the  o v e r a l l  developed drainage 
dens i ty  more than a d d i t i o n a l  development w i l l  increase  it. 

Since IPES r a t i n g s  can be used a s  i n d i c a t o r s  of t h e  s e n s i t i v i t y  
of  single-family p a r c e l s  t o  development, it i s  a l s o  u s e f u l  t o  
consider  the  average IPES scores  of p a r c e l s  which would be 
developed under Al te rna t ive  4, and t o  compare these  average 
scores  t o  Al ternat ives  2 and 3.  See Tables 27 and 2 2  f o r  a  
summary of average IPES scores  and numbers of a f fec ted  p a r c e l s  by 
county f o r  Al ternat ives  2, 3 ,  and 4 .  

Table 27 ind ica tes  t h a t  i n  E l  Dorado County, P lacer  County, and 
Washoe County, the  average IPES score of pa rce l s  developed f o r  
s ingle-family homes under the  proposed amendments equals  o r  
exceeds the  average IPES score  of p a r c e l s  developed under the  
1981 208 plan o r  the  hybrid p lan .  From t h i s  one can reasonably 



conclude t h a t  t he  average developed p a r c e l  under A l t e r n a t i v e  4 i s  
no more s e n s i t i v e  than  t h e  average p a r c e l  developed under t h e  
1981 208 p l an  o r  t h e  hybr id  p lan .  Thus, i n  those  t h r e e  c o u n t i e s ,  
the  sediment and n u t r i e n t  loads  from i n d i v i d u a l  new s ingle- fami ly  
homes w i l l  be no h igher  under IPES. 

In Douglas County, Table 27 shows t h a t  t h e  average IPES score  of  
p a r c e l s  developed f o r  s ing le- fami ly  homes under t h e  proposed 
amendments i s  lower than  t h e  average IPES sco re  of  p a r c e l s  
developed under t h e  1981 p l an  by 150 p o i n t s .  One can conclude 
t h a t  i n  Douglas County t h e  average p a r c e l  developed f o r  s i n g l e -  
family homes i s  more s e n s i t i v e  than  t h e  average p a r c e l  developed 
under t h e  1981 p l an .  Therefore ,  i n  Douglas County, sediment and 
n u t r i e n t  loads  from i n d i v i d u a l  new homes w i l l  be h ighe r  under 
IPES. The e s t ima te s  o f  sediment and n u t r i e n t  l oads  r e f l e c t  t h i s  
d i f f e r ence .  The watersheds of Douglas County c o n t r i b u t e  only  
about 3  pe rcen t  of  t h e  t r i b u t a r y  flow and s i x  pe rcen t  o f  t h e  
t o t a l  D I N  load  t o  Lake Tahoe, accord ing  t o  t h e  TRPA e s t i m a t e s .  
By c o n t r a s t ,  t h e  watersheds of E l  Dorado County c o n t r i b u t e  about 
50 pe rcen t  of  t h e  t r i b u t a r y  flow and 46 pe rcen t  of t h e  D I N  load .  
(See t h e  Technical  Appendix.) 

A s  d i scussed  under A i r  Qua l i t y ,  t h e  proposed amendments reduce 
peak summer day VMT by about  10 p e r c e n t ,  and would f u r t h e r  reduce 
NOx emissions and d i r e c t  depos i t i on  o f  n i t rogen  on Lake Tahoe 
because of  t h e  c l e a n e r  v e h i c l e  f l e e t .  

Refer t o  Table 27 f o r  a  comparison of  t h e  key water q u a l i t y  
i n d i c a t o r s  under t h e  f o u r  a l t e r n a t i v e s .  

Sediment and Nu t r i en t  Loads from t h e  Watershed. Since t h i s  
a l t e r n a t i v e  w i l l  a l low a d d i t i o n a l  development i n  t h e  Region a s  
descr ibed  under Land Use, t h e r e  w i l l  be i n c r e a s e s  i n  n u t r i e n t  and 
sediment l oads  from t h e  watershed a t t r i b u t a b l e  t o  new 
development. These i n c r e a s e s  w i l l  be  o f f s e t  by r educ t ions  from 
a p p l i c a t i o n  o f  BMPs, implementation of  t h e  CIP, SEZ r e s t o r a t i o n ,  
and f e r t i l i z e r  management. Based on t h e  TRPA procedures  f o r  
e s t ima t ing  D I N  l oads  (TRPA, 1983) ,  f o r  t h e  Region a s  a  whole, t h e  
n e t  r educ t ion  i n  D I N  l oads  from t r i b u t a r y  s t reams,  n o t  i nc lud ing  
SEZ r e s t o r a t i o n  and f e r t i l i z e r  management, would be about  47 
pe rcen t ,  compared t o  49 p e r c e n t  f o r  t h e  No-Growth A l t e r n a t i v e  and 
44 pe rcen t  f o r  t h e  No-Action A l t e r n a t i v e .  With t h e  a p p l i c a t i o n  
of SEZ r e s t o r a t i o n  and f e r t i l i z e r  management, TRPA e s t i m a t e s  t h e  
Region-wide D I N  l o a d  r educ t ion  from t h e  watershed would be about  
57 percent .  



The more-detailed watershed s imula t ions  of t h e  Tahoma and I n c l i n e  
Vi l lage  a reas  (TRPA, 1987) ,  p r e d i c t e d  t h a t  implementation o f  t h e  
proposed 208 amendments, without  SEZ r e s t o r a t i o n  and f e r t i l i z e r  
management, would reduce e x i s t i n g  D I N  loads  i n  Tahoma by about  40 
percent  (compared t o  51 pe rcen t  f o r  t h e  No-Growth A l t e r n a t i v e  and 
40 percent  f o r  t h e  No-Action Al t e rna t ive )  and i n  I n c l i n e  by about 
36 percent  (compared t o  40 pe rcen t  f o r  t h e  No-Growth A l t e r n a t i v e  
and 35 percent  f o r  t h e  No-Action ~ l t e r n a t i v e ) .  This  a l t e r n a t i v e  
would reduce e x i s t i n g  suspended sediment loads  i n  Tahoma by 49 
pe rcen t  and i n  I n c l i n e  by 11 percen t  (compared t o  62  p e r c e n t  and 
16 percent  f o r  t h e  No-Growth A l t e r n a t i v e ,  and 48 pe rcen t  and 9 
pe rcen t  f o r  t h e  No-Action A l t e r n a t i v e ) .  

Some persons have expressed a concern t h a t  t h e  coverage t r a n s f e r  
p rov i s ions  concent ra te  land coverage i n  commercial core  a r e a s ,  
causing h igher  sediment and n u t r i e n t  loads  from t h e  watershed 
than i f  t he  coverage were more evenly d ispersed .  

In  f a c t ,  t h e r e  a r e  both advantages and disadvantages t o  t h e  
concent ra t ion  of  impervious coverage. Concentrat ion of coverage 
w i l l  r e s u l t  i n  lower r e l a t i v e  dra inage  d e n s i t i e s  s i n c e  it a l s o  
concent ra tes  land  use ,  and w i l l  enhance t h e  e f f e c t i v e n e s s  of  
programs t o  reduce VMT. TRPA a t t r i b u t e s  approximately 17 pe rcen t  
of t h e  p ro j ec t ed  VMT reduc t ions  i n  t h e  Region t o  t r a n s p o r t a t i o n  
improvements a s s o c i a t e d  wi th  community p lanning  (TRPA, 1987a, 
Technical  Appendix), which w i l l  probably n o t  occur  under A l t e r -  
n a t i v e s  2 and 3.  

On t h e  o the r  hand, concent ra t ion  of  coverage may cause e l e v a t e d  
n u t r i e n t  and sediment y i e l d s  from development i f  c a r e  i s  n o t  
taken t o  provide adequately-sized BMPs t o  m i t i g a t e  t h e  impacts  of 
development. 

Of the  2 2  community p l a n s  a r e a s  where t h e  TRPA Regional Plan may 
concen t r a t e  coverage, t e n  pose l i t t l e  r i s k  of  i n c r e a s i n g  sediment 
and n u t r i e n t  loads  t o  Lake Tahoe because they  a r e  no t  d ra ined  by 
a t r i b u t a r y  t o  Lake Tahoe o r  a r e  g r e a t e r  than  1 / 2  mi le  from t h e  
n e a r e s t  t r i b u t a r y .  Four a r e a s  a r e  w i th in  1/4 mi le  of a t r i b u t a r y  
s t ream, seven have t r i b u t a r y  s t reams f lowing through them, and 
one (Tahoe C i ty )  s t r a d d l e s  t h e  o u t l e t  of Lake Tahoe, t h e  Truckee 
River.  (See Table 28.) 

Those a r e a s  which would pose t h e  g r e a t e s t  r i s k  of i n c r e a s i n g  
sediment and n u t r i e n t  loads  t o  Lake Tahoe a r e  t h e  South Wye and 
Meyers (Upper Truckee River )  , B i  jou/Al Tahoe (Trout  Creek) , 
I n c l i n e  Vi l l age  Commercial (Wood Creek, Third Creek, I n c l i n e  
Creek) ,  and I n c l i n e  Vi l l age  I n d u s t r i a l  ( M i l l  Creek) . Since 
community planning has  n o t  y e t  commenced i n  any of  t h e s e  a r e a s ,  
t h e  programs of  work f o r  t h e  a r e a s  should s t r e s s  s t ream se tbacks ,  
c o n t r o l s  on f e r t i l i z e r  and i r r i g a t i o n ,  n a t i v e  and adapted p l a n t  



m a t e r i a l s ,  BMPs, c a p i t a l  improvements, and SEZ r e s t o r a t i o n  
p r o j e c t s  t o  reduce sediment and n u t r i e n t  d i scharges  from t h e  a rea  
and enhance uptake and f i l t r a t i o n  i n  SEZs. 

A s  d i scussed  elsewhere i n  t h i s  p l an ,  t h e  a n a l y t i c a l  t o o l s  
a v a i l a b l e  t o  TRPA t o  e v a l u a t e  t h e  water  q u a l i t y  impacts of land  
coveraqe t r a n s f e r s  a r e  l i m i t e d .  Nevertheless ,  TRPA has  a p p l i e d  
the  TRPA and SWRCB models of n u t r i e n t  and sediment y i e l d s  i n  two 
sepa ra t e  ana lyses ,  documented i n  t h e  Technical  Appendix, and 
concludes t h a t  t h e  proposed r u l e s  which a l low f o r  t r a n s f e r s  of 
land coverage have v i r t u a l l y  t h e  same impacts on sediment and 
n u t r i e n t  l oads  a s  t h e  r u l e s  i n  t h e  1981 p l a n  and t h e  hybr id  p l an .  
I n  t h e  d e t a i l e d  s imu la t ions  of  n u t r i e n t  and sediment gene ra t ion  
from t h e  Tahoma and I n c l i n e  Vi l l age  watersheds us ing  t h e  TRPA 
model, loads  from t h e  1981 p l a n  and t h e  proposed 208 p l a n  
d i f f e r e d  by no more than  one pe rcen t .  

In  s imu la t ions  of sediment gene ra t ion  from two watersheds,  one i n  
Kings Beach and one i n  Douglas County, u s ing  t h e  SWRCB model, 
loads  from t h e  proposed 208 p l a n  were e x a c t l y  t h e  same a s  from 
t h e  1981 p l a n  i n  t h e  Burke Creek watershed (Douglas County) and 
about  t h r e e  pe rcen t  h ighe r  i n  t h e  small  watershed encompassing 
t h e  h e a r t  o f  Kings Beach, p r i o r  t o  t h e  a p p l i c a t i o n  of  BMPs. Both 
t h e  Burke Creek and Kings Beach watersheds encompass community 
p l an  a r e a s  which w i l l  be r ece iv ing  zones f o r  coverage t r a n s f e r s .  

One should keep i n  mind t h a t ,  given t h e  margin of e r r o r  i n h e r e n t  
i n  t hese  models, t h e  r e s u l t s  from a p p l i c a t i o n  of t h e  1981 p l a n  
and t h e  proposed amendments should be cons idered  about equal .  
For d e t a i l s  on t h e s e  s imu la t ions ,  s ee  t h e  Technical  Appendix. 

If  one a p p l i e s  a  common-sense a n a l y s i s  t o  t h e  i s s u e  of  l and  
coverage t r a n s f e r s ,  s t a r t i n g  wi th  t h e  assumption t h a t  concen- 
t r a t i o n  o f  l and  coveraqe i n c r e a s e s  y i e l d s  of sediments and 
d i s so lved  n u t r i e n t s  from a  g iven  a r e a ,  one concludes t h a t  t h e r e  
i s  a  b e n e f i c i a l  impact on sediment and n u t r i e n t  y i e l d s  from t h e  
donor l o c a t i o n ,  and an adverse  impact on sediment and n u t r i e n t  
y i e l d s  from t h e  r e c e i v i n g  l o c a t i o n .  In  bo th  c a s e s ,  t h e  impacts  
a r e  l o c a l i z e d  t o  t h e  v i c i n i t y  of t h e  donor o r  r e c e i v e r  l o c a t i o n .  
I t  i s  impor tan t  t o  understand t h a t  l o c a l i z e d  impacts a t  t h e  
r e c e i v i n g  s i t e  w i l l  be m i t i g a t e d  by BMPs and--for t r a n s f e r s  i n t o  
community p l a n  areas--by community d ra inage ,  s t a b i l i z a t i o n ,  and 
r e h a b i l i t a t i o n  p l ans .  

I f  t h e  t r a n s f e r  involves  t r a n s f e r  of p o t e n t i a l  l and  coverage,  t h e  
b e n e f i c i a l  impact on t h e  donor l o c a t i o n  involves  avoidance of  a  
p o s s i b l e  f u t u r e  impact,  r a t h e r  than  an a c t u a l  decrease  i n  s ed i -  
ment and n u t r i e n t  y i e l d s .  T r a n s f e r s  o f  p o t e n t i a l  coverage have 
t h e  e f f e c t  o f  c o n s o l i d a t i n g  non-contiguous p a r c e l s  f o r  purposes 
of coverage c a l c u l a t i o n s ,  a  concept  n o t  f a r  removed from t h e  1981 
208 p l a n ,  which encouraged p a r c e l  c o n s o l i d a t i o n s  t o  meet t h e  land 



coverage cons t ra in t s  and a c t u a l l y  permitted such t r a n s f e r s  f o r  
commercial purposes within s ing le  watersheds i n  Nevada (TRPA 
Ordinance 81-5). 

Since the  1981 208 plan allowed overr ides  of the  Bailey co- 
e f f i c i e n t s  f o r  c rea t ion  of coverage by a  publ ic  e n t i t y  where 
necessary f o r  the  implementation of the  a i r  q u a l i t y  nonattainment 
plan o r  the  t r anspor ta t ion  element of the  regional  p l a n ,  pub l i c  
r ec rea t ion ,  o r  p ro tec t ion  of the  publ ic  hea l th ,  s a f e t y ,  and 
welfare,  provided a l l  f e a s i b l e  a l t e r n a t i v e s  were exhausted and 
mi t iga t ion  was provided, the  1981 208 plan a c t u a l l y  allowed de 
f a c t o  coverage t r a n s f e r s  f o r  implementation of the  a i r  q u a l i t y  
and t r anspor ta t ion  p lans  and fo r  publ ic  hea l th ,  s a f e t y ,  welfare ,  
and rec rea t ion  p ro jec t s .  Thus, except f o r  t r a n s f e r s  of  coverage 
i n t o  approved community plan a reas  f o r  commercial, t o u r i s t ,  and 
multi-family p r o j e c t s  and t r a n s f e r s  f o r  s ingle-family dwellings 
reviewed and approved pursuant t o  IPES, the  1981 208 p lan ,  the  
hybrid p lan ,  and the  proposed 208 amendments a r e  very s i m i l a r .  
Since the  proposed 208 amendments a r e  more e x p l i c i t  regarding 
t r a n s f e r  requirements, they a r e  i n  some respec t s  more s t r i n g e n t .  

With respect  t o  t r a n s f e r s  of e x i s t i n g  coverage i n t o  community 
plan a reas  f o r  commercial, t o u r i s t ,  o r  multi-family p r o j e c t s ,  it 
i s  important t o  keep the  r e l a t i v e  scope of t h e  t r a n s f e r  program 
i n  mind. Region-wide, under e i t h e r  the  No-Action, Hybrid, o r  
proposed a l t e r n a t i v e  add i t iona l  commercial, multi-family, and 
t o u r i s t  land coverage w i l l  involve approximately 80 a c r e s  of new 
coverage, which rep resen t s  an increment of only 1.1 t o  1.2 
percent  over e x i s t i n g  coverage i n  the  Region today. Under the  
No-Action o r  Hybrid a l t e r n a t i v e s ,  t h a t  coverage would be d i s -  
t r i b u t e d  around the  Region on vacant commercial, multi-family, 
and t o u r i s t  pa rce l s .  Under the  proposed amendments, about 90 
percent  of t h a t  coverage w i l l  be d i rec ted  t o  the  23 community 
plan areas .  

The 23 community plan a reas  represent  a  t o t a l  land a rea  of  about 
2540 a c r e s  and about 1720 acres  of  e x i s t i n g  coverage. I f  two- 
t h i r d s  of the  commercial, t o u r i s t ,  and multi-family coverage 
d i rec ted  t o  these  a reas  i s  provided by v i r t u e  of t r a n s f e r s  of 
e x i s t i n g  coverage, t h e  increment of coverage crea ted  by t r ans -  
f e r red  coverage i s  about 48 a c r e s ,  o r  l e s s  than 3 percent  over 
the  e x i s t i n g  land coverage. (Note the  s i m i l a r i t y  between t h i s  
conclusion and the  simulat ion of the  Kings Beach watershed.) 

Since TRPA cannot approve coverage t r a n s f e r s  i n t o  community plan 
a reas  u n t i l  i t  adopts community p lans  which must include 
schedules f o r  implementation of remedial water q u a l i t y  p r o j e c t s  
t h a t  achieve app l i cab le  goals  and water q u a l i t y  s tandards ,  and 
s ince  the  increment of t r a n s f e r r e d  coverage i s  small ,  it i s  
reasonable t o  conclude t h a t  community-wide BMPs and r e s t o r a t i o n  
programs w i l l  s t i l l  a t t a i n  and maintain water q u a l i t y  s tandards  
and th resho lds .  Furthermore, the  48 a c r e s  t r a n s f e r r e d  i n t o  the  
community plan a reas  would be o f f s e t  by re t i rement  of e x i s t i n g  



land coverage elsewhere, with benefits to water quality not 
realized under the No-Action or Hybrid alternatives. (For 
further documentation of this analysis, see the Technical 
Appendix.) 

Even the above estimates of coverage which will be transferred 
into community plan areas may be high, since much of the antici- 
pated additional commercial floor area in the Region will 
probably be utilized on sites with existing land coverage, either 
as rehabilitations or second-story commercial areas. 

Changes in Atmospheric Deposition. Alternative 4, the proposed 
amendments, will reduce peak summer day VMT by about 10 percent, 
and will reduce NOx emissions by about 43 percent because of the 
cleaner vehicle fleet. Total direct deposition of nitrogen will be 
reduced approximately 8 to 17 percent by controls within the 
Region. With cooperation from upwind areas to reduce the trans- 
port of nitrate-nitrogen into the Tahoe Region, the proposed 208 
amendments will attain and maintain the TRPA threshold which 
calls for a 20 percent reduction in DIN loading to Lake Tahoe 
from atmospheric deposition. The CARB should provide TRPA with 
regular progress reports on programs to reduce NOx emissions in 
areas upwind from the Tahoe Region. 

Changes in Groundwater Quality. Like the other three alterna- 
tives, the Alternative 4 will control existing sources of ele- 
vated nutrient levels in groundwater. The additional development 
associated with Alternative 4 should not significantly increase 
nutrient loading to the groundwaters, provided fertilizer manage- 
ment BMPs are applied to a11 new development and care is taken to 
emphasize vegetative treatment of surface runoff routed to 
infiltration facilities. The impacts of Alternative 4 will be 
similar to the impacts of the other alternatives, and Alternative 
4 will attain and maintain the TRPA threshold calling for a 30 
percent reduction in DIN loads to Lake Tahoe from groundwater. 
As with the other alternatives, it should be recognized that 
elevated nutrient levels in groundwater will have impacts on 
water quality for many years. 

Algal Productivity and Clarity of Lake Tahoe. The preceding 
paragraphs describe predicted changes in the three main nutrient 
inputs to Lake Tahoe (tributary flow, atmospheric deposition, and 
groundwater) and indicate that the proposed 208 amendments, 
Alternative 4, will attain the threshold goals of a 50 percent 
reduction in surface water inputs of DIN to Lake Tahoe, a 30 
percent reduction in groundwater loads of DIN, and a 20 percent 
reduction in atmospheric deposition. Thus, the overall goal of a 
25 percent reduction in annual DIN loading to Lake Tahoe will be 
achieved, and the thresholds for phytoplankton primary produc- 
tivity, winter clarity of the pelagic zone, and turbidity of the 
shallow waters of Lake Tahoe would be attained and maintained. 
For additional discussion of consistency of the proposed 208 
amendments with federal and state antidegradation policies, see 
the Responsiveness Summary in Volume VI of this plan, at page 19. 



Tributary Water Quali ty.  Even with the  a d d i t i o n a l  development 
an t i c ipa ted  under the  Al ternat ive  4, the  app l i ca t ion  of BMPs and 
the  Capi ta l  Improvements Program f o r  eros ion and runoff cont ro l  
w i l l  improve t r i b u t a r y  water q u a l i t y  throughout the  Tahoe Region. 
A s  discussed on p. 261, the  TRPA suspended sediment threshold ,  
the  Cal i fornia  t r i b u t a r y  standards f o r  t o t a l  phosphorus, and the  
Nevada t r i b u t a r y  standards f o r  dissolved n u t r i e n t s  appear t o  be 
a t t a i n a b l e  i n  the  long term, but  the  Ca l i fo rn ia  t r i b u t a r y  
standards f o r  t o t a l  i ron  do not  seem t o  be a t t a i n a b l e ,  and should 
be reviewed. 

Since Al ternat ive  4  includes both an SEZ r e s t o r a t i o n  program and 
an e x p l i c i t  requirement f o r  r e t r o a c t i v e  app l i ca t ion  of  BMPs t o  
e x i s t i n g  development, the  impacts of Al ternat ive  4 ,  t h e  proposed 
208 amendments, on t r i b u t a r y  water q u a l i t y  w i l l  more p o s i t i v e  
than the  impacts of the  No-Action Al te rna t ive ,  Al ternat ive  2 .  

With re spec t  t o  poss ib le  impacts on t r i b u t a r y  water q u a l i t y  from 
concentrat ing land coverage i n  commercial core a reas ,  t en  of the  
22 community plan a reas  pose l i t t l e  r i s k  t o  t r i b u t a r y  water 
q u a l i t y  because they a r e  not  drained by a  t r i b u t a r y  t o  Lake Tahoe 
o r  a r e  g r e a t e r  than 1 / 2  mile from the  nea res t  t r i b u t a r y .  As 
discussed above, four a reas  a r e  wi th in  l / 4  mile of a  t r i b u t a r y  
stream, seven have t r i b u t a r y  streams flowing through them, and 
one (Tahoe Ci ty)  s t r a d d l e s  the  o u t l e t  of Lake Tahoe, the  Truckee 
River. (See Table 28.) Ca l i fo rn ia  has no t  e s t ab l i shed  water 
q u a l i t y  ob jec t ives  f o r  two minor streams i n  Ca l i fo rn ia  which flow 
through the  Lake Fores t  and Kings Beach community plan a reas .  

Those t r i b u t a r y  streams most l i k e l y  t o  be a f fec ted  by concen- 
t r a t i o n  of  coverage i n  commercial a reas  a r e  the  Upper Truckee 
River, Trout Creek, Heavenly Valley Creek, Bijou Creek, Edgewood 
Creek, Carnelian Creek, Gr i f f  Creek, Baldy Creek, Wood Creek, 
Third Creek, Inc l ine  Creek, and M i l l  Creek. The Truckee River 
downstream from the  dam a t  Tahoe Ci ty  could a l s o  be a f fec ted .  
Since community planning has not  y e t  commenced i n  any a r e a  
a f f e c t i n g  these  streams, except Tahoe C i t y ,  the  programs of work 
f o r  those a reas  should s t r e s s  stream se tbacks ,  c o n t r o l s  on 
f e r t i l i z e r  and i r r i g a t i o n ,  na t ive  and adapted p l a n t  m a t e r i a l s ,  
BMPs, c a p i t a l  improvements, and SEZ r e s t o r a t i o n  p r o j e c t s  t o  
p r o t e c t  t r i b u t a r y  water qua l i ty .  

Quali ty of Surface Runoff. Since a l l  new development under 
Al te rna t ive  4 must employ BMPs and adhere t o  l i m i t a t i o n s  on 
impervious coverage, the  impacts of Al te rna t ive  4  on loca l i zed  
surface runoff from r a i n f a l l  and snowmelt should be very s imi la r  
t o  the  o the r  a l t e r n a t i v e s .  Surface runoff  w i l l  genera l ly  meet 
the  TRPA and s t a t e  guidel ines  f o r  discharge t o  groundwater, 
although runoff from heavi ly  urbanized a r e a s  of the  Region should 
be p r e t r e a t e d  p r i o r  t o  i n f i l t r a t i o n .  Discharges t o  surface  



waters of  unt rea ted  surface  runoff w i l l  genera l ly  not  meet the  
s t a t e  and TRPA guidel ines ,  and should e i t h e r  be el iminated o r  
t r e a t e d  p r i o r  t o  discharge. 

Water Quali ty of Other Lakes. Al ternat ive  4 should have a  
p o s i t i v e  e f f e c t  on water q u a l i t y  i n  the  o the r  lakes  of t h e  Tahoe 
Region, t o  the  ex ten t  t h a t  BMPs and the  Cap i t a l  Improvements 
Program a r e  applied i n  a reas  which contr ibute  t o  these  l akes .  
Very l i t t l e  of the  new development projec ted  under t h i s  a l t e r -  
na t ive  would be i n  areas  con t r ibu t ing  t o  these  o t h e r  lakes .  
Unless water q u a l i t y  monitoring programs revea l  s p e c i f i c  problems 
i n  the  fu tu re ,  t h e  q u a l i t y  of  the  o the r  lakes  should equal  o r  
exceed the  appl icable  s t a t e  s tandards.  



TABLE 27  

Comparison of Key Water Quality Indicators ,  by Alternative 

Indicator  Alternative 1 Alternative 2 Alternative 3  Alternative 4  

SEZ (acres)  
( a )  disturbed --- 
(b) res tored 1300 
( c )  net  change 1300 

Area of Additional 
Land Coverage (acres)  
( a )  LC 1-3 (60) 
(b) LC 4-7 - - 
( c )  LC 1-7 (60) 

Developed Drainage bes t  
Density 

Average IPES Score 
of Developing Parcels  
( a )  E l  Dorado --- 
(b)  Placer - - - 
( c )  Washoe --- 
(d)  Douglas --- 

good b e t t e r  b e t t e r  

Local NOx Emissions -43% 



G. SEWAGE COLLECTION AND TREATMENT 

1. Applicable Standards 

As discussed in Section I (p. 1441, the discharge of wastewater 
to the surface waters or groundwaters of the Tahoe Region is 
prohibited, with certain exceptions for existing alternative 
treatment systems authorized and approved under state law. 

National Pollutant Discharge Elimination System (NPDES) permits 
or Waste Discharge Requirements issued by the Lahontan Board or 
NDEP set the effluent limitations for the four sewage treatment 
plants serving the Tahoe Region, all of which discharge their 
effluent outside the Region. 

To avoid a discharge of wastewater, TRPA allows holding tanks or 
other no-discharge systems as temporary measures associated with 
temporary uses, or as permanent measures associated with remote 
recreation sites and summer home tracts where connection to a 
sewer system is infeasible or would create excessive adverse 
environmental impacts (Code, Subsection 81.2.C). 

2. Existing Situation 

There are five major wastewater treatment districts in the Tahoe 
Region, as depicted in Figure 18. The administrative and 
financial capabilities of the wastewater collection and treatment 
agencies are discussed in Section I, Chapter V. 

STPUD, IVGID, and DCSID treat sewage at plants within the Region, 
as depicted in Figure 18. NTPUD and TCPUD do not provide treat- 
ment, but contract with TTSA for treatment outside the Region. 
All four treatment plants provide standard primary and secondary 
treatment. TTSA, STPUD, and IVGID provide tertiary (advanced) 
treatment, although STPUD will phase out advanced treatment after 
January, 1989. Sewage sludge disposal is accomplished by incin- 
eration at DCSID and STPUD, and by land disposal outside the 
Tahoe Region by IVGID and TTSA. Table 29 summarizes the avail- 
able capacity and existing demand for the four treatment systems. 

All of the collection and treatment districts have reserve capa- 
city, as shown in Table 29. STPUD, however, has committed all of 
its reserve capacity and is not issuing any new sewer units. 
STPUD is pursuing financing and required permits to upgrade and 
expand its collection, treatment, and export systems. 

STPUD plans to expand its sewage treatment plant by 0.2 MGD in 
1989 to meet short-term growth anticipated under the Regional 
Plan. STPUD also plans to construct an 18 million gallon emer- 
gency retention basin in 1989 to prevent spills, at a cost of 
about $2.5 million. 



TABLE 2 8  

Community Plan Areas and Affected T r i b u t a r i e s  

Group I -- Not drained by a  t r i b u t a r y  t o  Lake Tahoe o r  
g r e a t e r  t han  1 /2  mi l e  from n e a r e s t  t r i b u t a r y  

South Wye I n d u s t r i a l  (E l  Dorado) 
Tahoma (P l ace r )  
Homewood ( p l a c e r )  
Sunnyside (P l ace r )  
Tahoe Vis ta  ( P l a c e r )  
Round H i l l  (Douglas) 
S t a t e l i n e  Po in t  (Washoe) 

Group I1 -- Within 1 /4  mi le  o f  a  t r i b u t a r y  t o  Lake Tahoe 

South Wye Commercial, Upper Truckee River  (E l  Dorado) 
Meyers, Upper Truckee River  ( E l  Dorado) 
Bi jou ,  Trout  Creek and Heavenly Creek ( E l  Dorado) 
Kingsbury, Edgewood Creek (Douglas) 

Group 111 -- Tr ibu ta ry  channel  runs  through community p l a n  a r e a  

S t a t e l i n e ,  minor t r i b u t a r y  of  Edgewood Creek (Douglas) 
Tahoe C i t y ,  Truckee River  (P l ace r )  
Lake F o r e s t ,  unnamed s t ream No. 8 ( P l a c e r )  
Carne l ian  Bay, Ca rne l i an  Canyon Creek ( P l a c e r )  
Kings Beach I n d u s t r i a l ,  G r i f f  Creek ( P l a c e r )  
Kings Beach Commercial, G r i f f  Creek, Baldy Creek (P l ace r )  
I n c l i n e  Commercial; Wood, Thi rd ,  and I n c l i n e  C r .  (Washoe) 
I n c l i n e  I n d u s t r i a l ,  M i l l  Creek (Washoe) 



------- --.__ 

A Treatment Plant 



TABLE 29 

Sewage Treatment Capacity and Demand 

Douglas County Sewer Improvement District (DCSID) 

a. collection no known capacity problems 

b. treatment secondary treatment at plant, 3.75 
rngd capacity (30-day average) 

c. sludge disposal incineration by natural gas; ash is 
disposed of outside the Tahoe Region 

d. export 

e. demand 

f. reserve 

effluent pumped over Daggett Pass 
for irrigation use in the Carson 
Valley, NV; 4.2 rngd capacity 

2.5 mgd, 30-day average flow 
3.1 mgd, reported high flow 
4.2 mgd, estimated high flow 

3.75 - 2.5 = 1.25 rngd (33%) 
3.75 - 3.1 = 0.65 rngd (17%) 

2. Incline Village General Improvement District (IVGID) 

a. collection no known capacity problems 

b. treatment secondary treatment at plant with 
tertiary treatment at Carson Valley 
wetlands; 3.0 rngd capacity (30-day 
average) 

c .  sludge disposal land disposal outside Tahoe Region 

d. export 

e. demand 

f. reserve 

effluent pumped over Spooner 
Summit, 3.0 rngd capacity 

1.2 rngd (annual average) 
1.7 to 1.9 rngd (avg. peak summer 
day, August) 
2.16 rngd (February, 1986) 

3.0 - 1.9 = 1.1 rngd (37%) 
3.0 - 2.16 = 0.84 rngd (28%) 



Table 29, con t .  - 
3. South Tahoe Publ ic  U t i l i t y  D i s t r i c t  (STPUD) 

a.  c o l l e c t i o n  no known c a p a c i t y  problems 

b. t r ea tmen t  t e r t i a r y  t r ea tmen t  a t  p l a n t  u n t i l  
J an . ,  1989, when STPUD w i l l  provide 
secondary t r ea tmen t ;  capac i ty  i s  7.0 rngd 
(maximum day) ; c o n t r a c t  w i th  USEPA 
l i m i t s  STPUD t o  73,777 sewer u n i t s  (SU) 
o r ,  a t  90 gpd/SU, 6.640 mgd, w i th  0.36 
rngd reserved  by Fa l l en  Leaf Lake, USFS, 
and Cal .  S t a t e  Parks  

c .  s ludge  d i s p o s a l  i n c i n e r a t i o n ;  a s h  disposed of 
o u t s i d e  t h e  Tahoe Region 

d. expor t  

e .  demand 

f .  r e s e r v e  

e f f l u e n t  pumped over  Luther Pass  
f o r  d i s p o s a l  t o  Indian  Creek Reservoir  
( capac i ty  7.44 mgd, approx.) u n t i l  J an . ,  
1989, when STPUD w i l l  pump t o  Harvey 
Place  Reservoi r  ( capac i ty  8 .7  mgd) ; 
c a p a c i t y  of  e x p o r t  l i n e  i s  7.8 rngd 

6.44 mgd (1986 monthly peak avg.)  
17.29 rngd (February,  1986) 

0.36 mgd, a l l o c a t e d  t o  F a l l e n  Leaf 
Lake, USFS, C a l i f o r n i a  S t a t e  Parks 

4 .  Tahoe-Truckee S a n i t a t i o n  Agency (TTSA) 

a .  c o l l e c t i o n  by NTPUD and TCPUD, no known 
c a p a c i t y  problems 

b .  t r ea tmen t  t e r t i a r y  t r ea tmen t  a t  p l a n t ;  capac i ty  
i s  7.25 rngd (7-day avg.) p l u s  s t o r a g e  
f o r  41-43 mgd; d i s p o s a l  t o  l each  f i e l d s  

c .  s ludge  d i s p o s a l  f i l t e r  p r e s s ,  l and  d i s p o s a l  a t  Eastern 
Regional l a n d f i l l ;  i n  1987, 380 tons  of 
d i g e s t e d  s ludge  disposed o f  

d .  demand--Tahoe only  2.353 mgd/62.3% (average)  
8 .5  rngd (February,  1986) 

e ,  demand--total 3.79 mgd (average)  
5.389 rngd (9-year avg. peak) 
19.96 rngd (February,  1986) 

f .  r e s e r v e  7.25 - 5.39 mgd = 1.86 mgd (26%) 



I n  t h e  upcoming f i v e  yea r s ,  t h e  d i s t r i c t s ,  o t h e r  than STPUD, p l an  
only minor a l t e r a t i o n s  t o  t h e i r  c o l l e c t i o n  and t rea tment  systems. 
There a r e  two o t h e r  wastewater-related p r o j e c t s  proposed, a  
3,300-foot force  main i n  t he  v i c i n i t y  of  Dol la r  H i l l  i n  P l ace r  
County (NTPUD), and s i x  emergency de t en t ion  ponds t o  prevent  
p o t e n t i a l  sewage overflows i n  Douglas County (DCSID). 

On June 26, 1981, i n  response t o  l i t i g a t i o n  involv ing  t h e  SWRCB, 
Ca l t r ans ,  and t h e  League t o  Save Lake Tahoe, t h e  Superior  Court ,  
County of Nevada, C a l i f o r n i a ,  i s sued  a  S t i p u l a t i o n  f o r  Judgment 
(#26658) t h a t  l i m i t s  new connect ions t r i b u t a r y  t o  t h e  TTSA p l a n t  
i n  t h e  Tahoe Region t o  3500 r e s i d e n t i a l  p a r c e l s .  Since June ,  
1981, approximately 225 p a r c e l s  i n  t h e  Tahoe Region have been 
connected t o  t h e  TTSA p l a n t .  Before t h e  l i m i t  of 3,500 new 
connect ions can be exceeded, a  new environmental review process  
would be requi red .  However, t h e  u l t i m a t e  wastewater flows from 
t h e  Tahoe Region i n t o  t h e  TTSA f a c i l i t y  w i l l  be determined based 
upon t h e  l i m i t s  of t h e  TRPA Regional P lan .  (See TRPA, 1984a, p .  
118.) 

Although a l l  sewage t rea tment  p l a n t s  r e q u i r e  l a r g e  amounts of 
energy,  STPUD, I V G I D ,  and DCSID have excep t iona l ly  high energy 
requirements  s i n c e  they  pump t h e i r  sewage over  t h e  r i m  of t h e  
Tahoe Basin f o r  d i s p o s a l .  

3. Ant ic ipa ted  Impacts on Sewage Co l l ec t ion  
and Treatment 

a .  No-Growth A l t e r n a t i v e  

The No-Growth A l t e r n a t i v e  would f r e e z e  e x i s t i n g  land  use types ,  
l o c a t i o n s ,  and i n t e n s i t i e s ,  except  a s  t hey  would be a f f e c t e d  by 
r e h a b i l i t a t i o n  and t r a n s f e r  of development. TRPA p r o j e c t s  t h a t  
Regional popula t ion  would be s t a b l e  under t h i s  a l t e r n a t i v e  ( see  
Table 211, lead ing  t o  no s i g n i f i c a n t  change i n  average o r  peak 
demand f o r  sewage c o l l e c t i o n  and t rea tment .  See a l s o  Table 30 
f o r  popula t ion  p r o j e c t i o n s  s p e c i f i c  t o  t h e  sewage c o l l e c t i o n  and 
t r ea tmen t  d i s t r i c t s .  

Assuming t h a t  i n c r e a s e s  i n  demand f o r  sewage c o l l e c t i o n  and 
t r ea tmen t  a r e  p r o p o r t i o n a l  t o  t h e  i n c r e a s e s  i n  popula t ion ,  a l l  of 
t h e  c o l l e c t i o n  and t r ea tmen t  d i s t r i c t s  except  STPUD would have 
excess  c a p a c i t y  t o  meet a l l  f u t u r e  demand. STPUD could provide  
s e r v i c e  t o  i t s  e x i s t i n g  commitments, b u t  would have no r e se rve  
capac i ty .  

With r e s p e c t  t o  t h e  c o s t s  of p rov id ing  sewage c o l l e c t i o n  and 
t r ea tmen t ,  t h e  No-Growth A l t e r n a t i v e  would, i n  g e n e r a l ,  have 
f i n a n c i a l  impacts on t h e  sewage c o l l e c t i o n  and t rea tment  d i s -  
t r i c t s  by: (1) f r e e z i n g  t h e  number of in-Region u s e r s  who can 
absorb  increased  c o s t s  of  o p e r a t i o n ,  ( 2 )  e l i m i n a t i n g  connection 



f ee  revenue, and (3)  causing excess capaci ty  t o  be maintained a t  
th ree  of the  four t reatment p l a n t s ,  which capacity has an 
economic cos t .  The d i s t r i c t s  would have t o  increase  se rv ice  
charges over time t o  keep pace with increas ing c o s t s ,  although 
expansion of the  user  base ou t s ide  the  Tahoe Region could lessen  
the  impact f o r  some d i s t r i c t s  such a s  TTSA and K G I D ,  an improve- 
ment d i s t r i c t  i n  Douglas County which con t rac t s  with DCSID f o r  
t reatment and which s t r a d d l e s  the  boundary of t h e  Region. 
Although it has an economic c o s t ,  excess capaci ty  does provide a 
margin of s a f e t y  f o r  emergency s i t u a t i o n s .  For more d iscuss ion 
of f i s c a l  impacts, see the  d iscuss ion i n  EIS f o r  Adoption of a  
Regional Plan f o r  the  Lake Tahoe Basin: Response t o  Comments 
(TRPA, 1983, pp. 25 t o  27) ,  incorporated herein by reference .  

b. No-Action Al te rna t ive  (1981 208 plan) 

The 1981 208 p lan ,  Al te rna t ive  2, w i l l  maintain the  e x i s t i n g  
boundaries of  the  urban a rea  wi th in  the  Region, w i l l  r e s u l t  i n  
the  i n - f i l l  of  proper ty  i n  land c a p a b i l i t y  d i s t r i c t s  4 through 7 ,  
and r e s u l t  i n  expanded use of  non-urban a reas  for r ec rea t ion  and 
resource management, cons i s t en t  with the  TRPA Regional Plan. 

A s  discussed under Land Use, TRPA es t imates  t h a t  the  u l t ima te  
populat ion of r e s i d e n t s  and overnight  v i s i t o r s  w i l l  increase  
about 35 percent  over 1985 l e v e l s  under t h i s  a l t e r n a t i v e .  See 
Table 2 1  f o r  es t imates  of u l t ima te  populat ion,  by county, and 
Table 30 f o r  populat ion p r o j e c t i o n s  s p e c i f i c  t o  t h e  sewage 
c o l l e c t i o n  and treatment d i s t r i c t s .  

Assuming t h a t  inc reases  i n  demand f o r  sewage c o l l e c t i o n  and 
t rea tment  a r e  propor t ional  t o  inc reases  i n  populat ion,  I V G I D  and 
DCSID would have adequate capac i ty  t o  meet the  demand f o r  20 
yea r s ,  based on the  capaci ty  and demand information i n  Table 29. 
STPUD would face  an immediate need t o  expand. I t  i s  d i f f i c u l t  t o  
p r e d i c t  f u t u r e  demand f o r  t rea tment  a t  TTSA, s ince  it w i l l  be 
a f f e c t e d  by growth ou t s ide  t h e  Tahoe Region, bu t  development i n  
t h e  Tahoe Region w i l l  remain wi th in  t h e  court-ordered l i m i t  of 
3,500 new r e s i d e n t i a l  p a r c e l s  f o r  t h e  next  20 years .  

With re spec t  t o  the  c o s t s  of providing sewage c o l l e c t i o n  and 
t rea tment ,  t h e  No-Action Al te rna t ive  would, i n  genera l ,  have 
f i n a n c i a l  impacts on t h e  sewage c o l l e c t i o n  and treatment 
d i s t r i c t s  by: (1) inc reas ing  t h e  number of in-Region u s e r s  who 
can absorb increased c o s t s  of opera t ion  and (2 )  providing regu la r  
connection f e e  revenue. A s  a  r e s u l t ,  t he  d i s t r i c t s  would no t  
have t o  inc rease  se rv ice  charges a s  much a s  they would under 
Al te rna t ive  1. Expansion of  t h e  use r  base ou t s ide  the  Tahoe 
Region would f u r t h e r  l e s sen  t h e  impacts f o r  some d i s t r i c t s  such 
a s  TTSA and K G I D .  For a d d i t i o n a l  d iscuss ion of f i s c a l  impacts,  



s e e  t h e  d iscuss ion  i n  EIS f o r  Adoption of a Regional Plan f o r  t h e  
Lake Tahoe Basin: Response t o  Comments (TRPA, 1983, pp. 25 t o  
2 7 ) .  

c. The Kybrid Plan (Al t e rna t ive  3) 

The hybrid p l an ,  A l t e rna t ive  3,  w i l l  maintain t h e  e x i s t i n g  
boundaries  of t he  urban a r e a  wi th in  the  Region, w i l l  r e s u l t  i n  
t h e  i n - f i l l  of proper ty  i n  land c a p a b i l i t y  d i s t r i c t s  4,  5 ,  6 and 
7, and r e s u l t  i n  expanded use  of non-urban a r e a s  f o r  r e c r e a t i o n  
and resource management, c o n s i s t e n t  wi th  t h e  TRPA Regional Plan. 

A s  d i scussed  under Land Use, TRPA e s t i m a t e s  t h a t  t h e  u l t i m a t e  
popula t ion  of  r e s i d e n t s  and overn ight  v i s i t o r s  w i l l  i n c r e a s e  
about  27 percent  over 1985 l e v e l s  under t h i s  a l t e r n a t i v e .  See 
Table 21 f o r  es t imates  o f  u l t i m a t e  popula t ion ,  by county, and 
Table 30 f o r  e s t ima te s  of u l t i m a t e  popula t ion  f o r  t h e  sewage 
c o l l e c t i o n  and t rea tment  d i s t r i c t s .  

Assuming t h a t  i nc reases  i n  demand f o r  sewage c o l l e c t i o n  and 
t rea tment  a r e  p ropor t iona l  t o  i n c r e a s e s  i n  popula t ion ,  I V G I D  and 
DCSID would have adequate c a p a c i t y  t o  meet t h e  demand f o r  a t  
l e a s t  20 yea r s ,  based on t h e  capac i ty  and demand informat ion  i n  
Table 29. STPUD would f a c e  an immediate need t o  expand. I t  is 
d i f f i c u l t  t o  p r e d i c t  f u t u r e  demand f o r  t rea tment  a t  TTSA, s i n c e  
it w i l l  be a f f e c t e d  by growth ou t s ide  t h e  Tahoe Region, b u t  
development i n  t h e  Tahoe Region w i l l  remain we l l  w i t h i n  t h e  
court-ordered l i m i t  of 3,500 new connect ions f o r  t h e  next  20 
y e a r s ,  and approach t h e  l i m i t  l e s s  r a p i d l y  than  under A l t e r n a t i v e  
2 .  

With r e s p e c t  t o  t he  c o s t s  o f  provid ing  sewage c o l l e c t i o n  and 
t r ea tmen t ,  A l t e rna t ive  3 would, i n  g e n e r a l ,  have f i n a n c i a l  
impacts  on t h e  sewage c o l l e c t i o n  and t rea tment  d i s t r i c t s  by: (1) 
i n c r e a s i n g  t h e  number of  in-Region u s e r s  who can absorb inc reased  
c o s t s  of ope ra t ion  and (2)  provid ing  r e g u l a r  connection f e e  
revenue. A s  a r e s u l t ,  t h e  d i s t r i c t s  would n o t  have t o  i nc rease  
s e r v i c e  charges a s  much a s  t hey  would under A l t e rna t ive  1. 
Expansion o f  t h e  use r  base  o u t s i d e  t h e  Tahoe Region would f u r t h e r  
l e s s e n  t h e  impacts f o r  some d i s t r i c t s  such a s  TTSA and KGID.  
For a d d i t i o n a l  d i scuss ion  o f  f i s c a l  impacts ,  s ee  t h e  d i scuss ion  i n  
EIS f o r  Adoption of  a Regional Plan f o r  t h e  Lake Tahoe Basin: 
Response t o  Comments (TRPA, 1983, pp. 25 t o  27) .  



d .  Proposed 208 Amendments (A l t e rna t ive  4 )  

The proposed 208 amendments, A l t e r n a t i v e  4, w i l l  maintain t h e  
e x i s t i n g  boundaries  of t h e  urban a r e a  wi th in  t h e  Region; r e s u l t  
i n  t h e  i n - f i l l  o f  p rope r ty  i n  l and  c a p a b i l i t y  d i s t r i c t s  4 ,  5 ,  6 
and 7 and approval of some s ingle- fami ly  homes under IPES i n  land 
c a p a b i l i t y  d i s t r i c t s  1, 2, and 3; and c r e a t e  expanded use of  
non-urban a r e a s  f o r  r e c r e a t i o n  and resource  management, cons i s -  
t e n t  w i th  t h e  TRPA Regional Plan.  A l t e rna t ive  4 would r e s u l t  i n  
s i g n i f i c a n t l y  fewer s ingle- fami ly  homes than A l t e r n a t i v e  2 ,  a s  
expla ined  under Land Use. 

TRPA e s t i m a t e s  t h a t  t h e  u l t i m a t e  popula t ion  of bo th  r e s i d e n t s  and 
ove rn igh t  v i s i t o r s  w i l l  i n c r e a s e  about  27 pe rcen t  over  1985 
l e v e l s  under t h i s  a l t e r n a t i v e .  

Assuming t h a t  i nc reases  i n  demand f o r  sewage c o l l e c t i o n  and 
t r ea tmen t  a r e  p ropor t iona l  t o  i n c r e a s e s  i n  popula t ion ,  I V G I D  and 
DCSID would have adequate c a p a c i t y  t o  meet t he  demand f o r  approxi-  
mately 20 y e a r s ,  based on t h e  c a p a c i t y  and demand informat ion  i n  
Table 29. STPUD would f a c e  an immediate need t o  expand. It i s  
d i f f i c u l t  t o  p r e d i c t  f u t u r e  demand f o r  t rea tment  a t  TTSA, s i n c e  
it w i l l  be a f f e c t e d  by growth o u t s i d e  t h e  Tahoe Region, b u t  
development i n  t h e  Tahoe Region w i l l  remain we l l  w i t h i n  t h e  
cour t -ordered  l i m i t  o f  3,500 new connect ions f o r  t h e  next  20 
y e a r s ,  and approach t h e  l i m i t  l e s s  r a p i d l y  than under A l t e r -  
n a t i v e s  2 and 3. 

With r e s p e c t  t o  t h e  c o s t s  of  p rov id ing  sewage c o l l e c t i o n  and 
t r ea tmen t ,  t h e  impacts of  t h i s  a l t e r n a t i v e  would be s i m i l a r  t o  
t h e  impacts  of  A l t e r n a t i v e s  2 and 3. A l t e r n a t i v e  4 would, i n  
g e n e r a l ,  have f i n a n c i a l  impacts  on t h e  sewage c o l l e c t i o n  and 
t r ea tmen t  d i s t r i c t s  by: (1) i n c r e a s i n g  t h e  number of in-Region 
u s e r s  who can absorb inc reased  c o s t s  o f  ope ra t ion  and ( 2 )  
p rov id ing  r e g u l a r  connect ion f e e  revenue. A s  a r e s u l t ,  t h e  
d i s t r i c t s  would n o t  have t o  i n c r e a s e  s e r v i c e  charges a s  much a s  
t h e y  would under A l t e r n a t i v e  1. Expansion of t h e  u s e r  base  
o u t s i d e  t h e  Tahoe Region would f u r t h e r  l e s s e n  t h e  impacts f o r  
some d i s t r i c t s  such a s  TTSA and K G I D .  

S ince  A l t e r n a t i v e  4 would a l low a h ighe r  propor t ion  o f  t h e  
a d d i t i o n a l  s ing le- fami ly  homes t o  be b u i l t  i n  Nevada than  
A l t e r n a t i v e s  2 and 3 ,  t h e  p o s i t i v e  f i n a n c i a l  impacts o f  t h i s  
A l t e r n a t i v e  would be spread  more evenly throughout t h e  Region. 
K G I D  i s  f e l t  t o  be one o f  t h e  d i s t r i c t s  i n  t h e  Region most- 
impacted by t h e  growth management p o l i c i e s  of  t h e  Regional P l an ,  
s i n c e  it has  s i g n i f i c a n t  sunk c o s t s  on which debt  i s  s t i l l  being 
r e t i r e d ,  and it has  a  h igh  p r o p o r t i o n  of  land  i n  c a p a b i l i t y  
d i s t r i c t s  1, 2 and 3 (TRPA, 1983, pp 26, 27) .  A l t e r n a t i v e  4 
would have t h e  s t r o n g e s t  p o s i t i v e  f i n a n c i a l  b e n e f i t  on K G I D .  
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H . WATER SUPPLY 

1. Applicable Standards 

Federal and s t a t e  agencies s e t  s tandards f o r  the  q u a l i t y  of 
drinking water. USEPA i s  i n  the  process of promulgating new 
regula t ions  f o r  sa fe  dr inking water t o  take e f f e c t  i n  1988. 

The 1969 California-Nevada I n t e r s t a t e  Compact l i m i t s  d ive r s ions  
f o r  use from the  Truckee River system, including Lake Tahoe. 
That Compact was never r a t i f i e d  by the  U.S. Congress. The i n t e r -  
s t a t e  a l l o c a t i o n s  of  water s p e c i f i e d  i n  the  Compact provide t h e  
b e s t  ava i l ab le  b a s i s  f o r  determining water a v a i l a b i l i t y  i n  the  
Tahoe Region (SWRCB, 1979).  The Compact s t a t e s ,  "The t o t a l  
annual gross  d ive r s ions  f o r  use within the  Lake Tahoe Basin from 
a l l  n a t u r a l  sources inc luding ground water . . . s h a l l  no t  exceed 
34,000 acre- fee t  annually,"  of  which 23,000 acre- fee t  i s  a l l o -  
ca ted  t o  Ca l i fo rn ia  and 11,000 acre- fee t  t o  Nevada. 

With re spec t  t o  expansion of water supply systems, TRPA's goa l  i s  
t o  allow f a c i l i t i e s  t o  upgrade and expand t o  support e x i s t i n g  and 
new development cons i s t en t  with the  Regional Plan. Expansion 
should be phased i n  t o  meet t h e  needs of new development without 
c r e a t i n g  i n e f f i c i e n c i e s  from over-expansion o r  under-expansion 
(Goals and P o l i c i e s ,  p. V I - 1 ) .  

However, expansion of water supp l i e s  may not  v i o l a t e  T R P A ' s  
f i s h e r i e s  threshold  f o r  in-stream flows, which e s t a b l i s h e s  a 
nondegradation standard f o r  instream flows u n t i l  instream flow 
s tandards  a r e  e s t a b l i s h e d  i n  the  Regional Plan. I t  i s  TRPA's 
p o l i c y  t o  seek t r a n s f e r s  of e x i s t i n g  po in t s  of water d ive r s ion  
from streams t o  Lake Tahoe. (See Attachment 1.) 

TRPA requ i res  a l l  p r o j e c t s  proposing a new s t r u c t u r e ,  recon- 
s t r u c t i o n ,  o r  expansion of an e x i s t i n g  s t r u c t u r e ,  designed o r  
intended f o r  human occupancy, t o  have adequate water r i g h t s  and 
water supply systems. Addit ional  development r equ i r ing  water  
cannot be approved unless  it has ,  o r  provides,  an adequate water 
supply wi th in  a water r i g h t  recognized under s t a t e  law (Code, 
Subsection 27.3. A )  . 
TRPA a l s o  requ i res  a l l  a d d i t i o n a l  development r equ i r ing  water t o  
have systems t o  d e l i v e r  an adequate quan t i ty  and q u a l i t y  o f  water 
f o r  domestic consumption and f i r e  p ro tec t ion .  Applicable l o c a l ,  
s t a t e ,  f e d e r a l ,  o r  u t i l i t y  d i s t r i c t  s tandards determine adequate 
f i r e  flows, but  where no such s tandards  e x i s t s ,  t h e  TRPA Code 
provides minimum f i r e  flow requirements (Code, Subsection 
27.3.B). TRPA may waive t h e  f i r e  flow requirements f o r  



c o n s e r v a t i o n  and r e c r e a t i o n  p l a n  a r e a s  and s i n g l e - f a m i l y  develop- 
ment i f  f i r e  depar tments  s e r v i n g  t h e  development meet t h e  r e -  
quirements  o f  t h e  Code (Code, Subsec t ion  27.3.B). 

2. E x i s t i n g  S i t u a t i o n  

There a r e  approx imate ly  57 ( C a l i f o r n i a )  and 28 (Nevada) w a t e r  
companies, u t i l i t y  d i s t r i c t s ,  independent  domes t ic  s u p p l i e r s ,  and 
p r i v a t e  s u p p l i e r s  p r o v i d i n g  w a t e r  t o  development w i t h i n  t h e  Tahoe 
Region. For convenience,  p r e v i o u s  a n a l y s e s  o f  w a t e r  use  and  
w a t e r  r i g h t s  (SWRCB, 1979; SWRCB, 1984; NTPUD, TCPUD, and STPUD, 
1984; Duncan and J o n e s ,  1983) have broken t h e  w a t e r  s u p p l i e r s  
i n t o  zones ,  a s  d e p i c t e d  i n  F i g u r e  1 9  and Tab le  31. There  a r e  
approx imate ly  17  s u p p l i e r s  i n  C a l i f o r n i a  and seven s u p p l i e r s  i n  
Nevada who use  o v e r  100 a c r e - f e e t  a n n u a l l y .  

Water s u p p l i e s  a r e  o b t a i n e d  from p u b l i c  and p r i v a t e  w e l l s ,  Lake 
i n t a k e s ,  and s u r f a c e  wa te r  d i v e r s i o n s .  I n  g e n e r a l ,  w e l l  w a t e r  i s  
n o t  t r e a t e d  p r i o r  t o  d i s t r i b u t i o n ,  a l t h o u g h  c h l o r i n a t i o n  may be  
p rov ided  a t  c e r t a i n  t i m e s  o f  t h e  y e a r .  D r i n k i n g  w a t e r  from 
s u r f a c e  wa te r  i n t a k e s  ( b o t h  from s t r e a m s  and Lake Tahoe) i s  
normal ly  f i l t e r e d  and c h l o r i n a t e d  p r i o r  t o  d i s t r i b u t i o n .  S u r f a c e  
w a t e r  i n t a k e s  w i l l  be t h e  most a f f e c t e d  by t h e  new USEPA regu-  
l a t i o n s ,  and w a t e r  s u p p l i e r s  u s i n g  s u r f a c e  waters may have t o  
p r o v i d e  a d d i t i o n a l  t r e a t m e n t  t o  meet t h e  r e g u l a t i o n s  o r  s e e k  
a l t e r n a t i v e  groundwater  s u p p l i e s .  

E s t i m a t e s  o f  e x i s t i n g  w a t e r  d i v e r s i o n s  f o r  u s e  a r e  p r e s e n t e d  i n  
Tab le  32. E x i s t i n g  C a l i f o r n i a  and Nevada d i v e r s i o n s  a r e  w e l l  
w i t h i n  t h e  maximum d i v e r s i o n s  s p e c i f i e d  i n  t h e  I n t e r s t a t e  
Compact, and a d d i t i o n a l  d i v e r s i o n s  can be accommodated w i t h o u t  
exceed ing  t h e  maximums (SWRCB, 1984; NTPUD, TCPUD, and STPUD, 
1984; Duncan and Jones ,  1 9 8 3 ) .  

Annual w a t e r  u s e  f o r  t h e  t h r e e  zones  i n  C a l i f o r n i a  i n c r e a s e d  from 
1974 t o  1983 by approx imate ly  11 t o  48 p e r c e n t  (NTPUD, TCPUD, 
STPUD, 1984, pp.  5-4 t o  6 ) .  Water u s e  i n  Nevada i n c r e a s e d  by 
abou t  30 t o  40 p e r c e n t  from 1974 t o  1979 (Duncan and  Jones ,  
1 9 8 3 ) .  The l a r g e s t  i n c r e a s e s  d u r i n g  t h e s e  p e r i o d s  o c c u r r e d  i n  
zones  A ( C a l i f o r n i a ,  North  Shore )  and D (Douglas County) .  These 
i n c r e a s e s  a r e  a s s o c i a t e d  w i t h  p e r i o d s  o f  r e l a t i v e l y  r a p i d  g rowth ,  
and t h e  r a t e s  o f  i n c r e a s e  a r e  presumably lower  today .  

Many supp ly  sys tems  i n  b o t h  C a l i f o r n i a  and Nevada a r e  i n  need o f  
upgrad ing  t o  i n s u r e  d e l i v e r y  o f  adequa te  q u a n t i t i e s  o f  w a t e r  f o r  
domes t ic  and f i r e  s u p p r e s s i o n  purposes .  Needed improvements 
i n c l u d e  w a t e r  l i n e s ,  s t o r a g e  f a c i l i t i e s ,  and a d d i t i o n a l  h y d r a n t s  
(TRPA, 1 9 8 3 ) .  



- - 

Water Supply Zones 



TABLE 31 

Municipal and Domestic Water Use Areas, 
by Zone 

Zone A (North Tahoe) 

Fulton Water Company 
Links System 
Cedar Flat System 

Agate Bay Water Co. 
North Tahoe PUD 

Dollar Cove System 
Carnelian System 
Tahoe Marina/Estates 
Tahoe Vista, Kings Beach, Brockway System 

Miscellaneous Domestic Water Systems 

Zone B (Tahoe City-West Shore) 

Tahoe City PUD 
Dollar Point 
Tahoe City 
Rubicon Properties 
Alpine Peaks 
McKinney Shores 
Rubicon Palisades/Tahoe Hills 

Fulton Water Company-Panorama 
Lake Forest 
Tahoe Sierra Estates 
Timberland 
Sky land 
Glenr idge 
Lakeview Water Co. 
Lake Park Terrace 
Tahoe Park 
Tahoe Park Heights 
Talmont Estates 
Ward Creek 
Ward Well 
Tahoe Pines 
Tahoe Swiss Village 
Madden Creek 
Quail Lake 
McKinney Water District 
Tahoma Meadows 
Tahoe Cedars 
Waters Edge Condominiums 
Meeks Bay Vista 
Tamarack 
Miscellaneous and private water systems 
State Parks 
USE'S 



Table  31, c o n t i n u e d  

Zone C (South Tahoe) 

South Tahoe PUD S e r v i c e  A r e a  
Lakeside  S e r v i c e  Area 
Tahoe Keys S e r v i c e  A r e a  
Lukins S e r v i c e  Area 
Angora S e r v i c e  Area (now owned by STPUD) 
TPW&G S e r v i c e  Area (now owned by STPUD) 
N.  F a l l e n  Leaf Lake A r e a  
S. F a l l e n  Leaf Lake Area 
Echo Lake Area 
Misce l l aneous  p r i v a t e  u s e r s  

Zone D (Doualas Countv) 

Kingsbury Water Co. 
Edgewood Water Co. 
Round H i l l  Genera l  Improvement D i s t r i c t  
E l k  P o i n t  County Club 
U.S. F o e s t  S e r v i c e ,  Nevada Beach 
Camp G a l i l e e  
P r e s b y t e r i a n  Conference P o i n t  
Zephyr Cove Water Co. 
Zephyr Cove Lodge 
Skyland Water Company 
Eickmeyer Water Company 
Snug Harbor Water Company 
Zephyr Cove Schools  
Zephyr Cove F i r e  S t a t i o n  
Cave Rock Water Company 
Logan Creek Water Compnay 
Glenbrook Co . 
S. Tahoe P r o p e r t i e s  U t i l i t y  Co. 

Carson C i t v  

None 

Zone E (Washoe County) 

Nevada S t a t e  P a r k ,  Sand Harbor  
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  
C r y s t a l  Bay Water Co. 
I n c l i n e  Beach Assn. 

Source:  SWRCB, 1979 



TABLE 32 

Estimated Water Diversions for Use 

a 
California 

Domestic/Municipal (1982) 13,060 afa 

~rrigation/stock watering 714 

Private lake storage 112 

Infiltration/inflow 

TOTAL 

Nevada 
b 

Washoe County 

Douglas County 

TOTAL 

1,321 

15,207 afa 

2,445 afa 

4,412 

6,857 afa 

Source: (a) NTPUD, TCPUD, STPUD, 1984 
(b) Duncan and Jones, 1983 



STPUD p l a n s  t h r e e  p r o j e c t s  t o  provide  backup water supply, 
p rovide  a d d i t i o n a l  s to rage  t o  meet f i r e  flow and peak demand, and 
accommodate f u t u r e  growth, i nc lud ing  a  new we l l .  TCPUD p l a n s  
e i g h t  p r o j e c t s  t o  meet f i r e  flow requirements  and peak demand, 
i nc lud ing  two wel l s .  The l a r g e s t  p r o j e c t  proposed i s  t h e  Zephyr 
Cove Water System upgrade, scheduled f o r  1989 a t  a  c o s t  of 
approximately $4.5 mi l l i on .  

3. Ant ic ipa ted  Impacts on Water Supply 

a .  No-Growth A l t e r n a t i v e  

The No-Growth A l t e r n a t i v e  would main ta in  t h e  e x i s t i n g  p a t t e r n  and 
i n t e n s i t y  of  l and  use and popula t ion  l e v e l s  i n  t h e  Tahoe Region, 
l e a d i n g  t o  no s i g n i f i c a n t  changes i n  peak o r  average demand f o r  
water  supply. T o t a l  d i v e r s i o n s  f o r  use i n  both C a l i f o r n i a  and 
Nevada would be we l l  w i th in  t h e  l i m i t a t i o n s  of t h e  1969 
I n t e r s t a t e  Compact. 

I n d i v i d u a l  water  s u p p l i e r s  w i l l  have t o  maintain t h e i r  e x i s t i n g  
water  supply systems, and upgrade them a s  app ropr i a t e  t o  meet 
f i r e  flow requirements ,  peak demand, and t h e  need f o r  backup 
s u p p l i e s .  Water s u p p l i e r s  w i l l  a l s o  have t o  provide t r ea tmen t  
f o r  d r ink ing  water  from s u r f a c e  d i v e r s i o n s  i n  accordance wi th  
s t a t e  and f e d e r a l  s t anda rds  and r e g u l a t i o n s .  

b .  No-Action A l t e r n a t i v e  (1981 208 Plan)  

The 1981 208 p l a n ,  A l t e r n a t i v e  2 ,  w i l l  main ta in  t h e  e x i s t i n g  
boundar ies  of  t h e  urban a r e a  w i t h i n  t h e  Region, w i l l  r e s u l t  i n  
t h e  i n - f i l l  of p rope r ty  i n  l and  c a p a b i l i t y  d i s t r i c t s  4 ,  5 ,  6 and 
7 ,  and r e s u l t  i n  t h e  expanded use  of  non-urban a r e a s  f o r  r ec rea -  
t i o n  and r e source  management, c o n s i s t e n t  wi th  t h e  TRPA Regional 
P lan .  

NTPUD, TCPUD, and STPUD (1984) conducted an a n a l y s i s  of p r o j e c t e d  
water  use i n  C a l i f o r n i a  under t h e  1981 208 p l a n ,  i n  response t o  
t h e  a n a l y s i s  i n  D r a f t  Environmental Impact Report: Po l i cy  f o r  
Water A l loca t ion  i n  t h e  Lake Tahoe Basin (SWRCB, 1984) .  Using an 
e s t ima ted  u l t i m a t e  occupancy r a t e  of  r e s i d e n t i a l  u n i t s  of 78 
p e r c e n t ,  i nc lud ing  an allowance t o  account  f o r  annual  v a r i a t i o n s  
i n  water  u se ,  t r e a t i n g  n e t  d e p l e t i o n s  f o r  nonconsumptive uses  a s  
charges  a g a i n s t  t h e  l i m i t s  o f  t h e  1969 I n t e r s t a t e  Compact, b u t  
n o t  i nc lud ing  i n f i l t r a t i o n / i n f l o w  i n t o  sewer l i n e s ,  t hey  pro- 
j e c t e d  t h e  maximum annual  water  u s e  f o r  t h e  C a l i f o r n i a  s i d e  of  
t h e  Region a t  about  23,157 a f a ,  o r  157 a f a  more than t h e  23,000 
a f a  annual  a l l o c a t i o n  t o  C a l i f o r n i a .  I f  a l l  t h e  i n f i l t r a t i o n /  
i n f low were added, t h e  t o t a l  use  would exceed the  23,000 a f a  
annual  a l l o tmen t  by about  1234 a f a .  



I f  on ly  gross  d ive r s ions  f o r  consumptive u se s  were t r e a t e d  a s  
charges  a g a i n s t  t h e  compact, t h e  above p r o j e c t i o n s  would be  
decreased by 177 a f a  (NTPUD, TCPUD, and STPUD, 1984) .  The 
SWRCB's p r o j e c t i o n s  i n  t h e  1984 D E I R  were h ighe r  i n  bo th  t h e  
p u b l i c  and p r i v a t e  c a t e g o r i e s .  The SWRCB p r o j e c t e d  maximum w a t e r  
use  ( inc lud ing  n e t  d e p l e t i o n s  and i n f i l t r a t i o n / i n f l o w )  a t  25,785 
a f a ,  2,785 a f a  more than t h e  C a l i f o r n i a  s i d e  a l l o c a t i o n  of  23,000 
a f a .  

Thus, t h e  u t i l i t y  d i s t r i c t s  and t h e  SWRCB e s t i m a t e  t h a t  u l t i m a t e  
water  use under t h e  1981 208 p l a n  w i l l  range from 22,980 a f a  t o  
25,785 a f a ,  compared t o  t h e  Ca l i fo rn i a - s ide  a l l o c a t i o n  i n  t h e  
1969 I n t e r s t a t e  Compact o f  23,000 a f a .  

Duncan and Jones (1983) analyzed water use and water  r i g h t s  f o r  
t h e  p o r t i o n s  of t h e  Region i n  Nevada. The Duncan and Jones  
a n a l y s i s  assumed f u l l  bu i ld-out  o f  a l l  subdivided p a r c e l s ,  75 
p e r c e n t  occupancy i n  Washoe County, and 90 p e r c e n t  occupancy i n  
Douglas County. Adjus t ing  t h e  Duncan and Jones e s t i m a t e s  
downward t o  account f o r  l e v e l s  o f  bu i ldou t  and occupancy r a t e s  
c o n s i s t e n t  wi th  t h e  popu la t i on  e s t i m a t e s  of Table  21, TRPA 
e s t i m a t e s  maximum water  u s e ,  i nc lud ing  i n f i l t r a t i o n / i n f l o w ,  a t  
approximately 11,400 a f a ,  o r  about  fou r  p e r c e n t  more t han  t h e  
Nevada-side a l l o c a t i o n  o f  11,000 a f a .  Of t h e  p r o j e c t e d  11,400 
a f a ,  2,391 a f a  r e p r e s e n t s  water  r i g h t s  i n  Nevada c o n t r o l l e d  by 
t h e  U.S. F o r e s t  Serv ice .  However, p r e s e n t  F o r e s t  Se rv i ce  use  i s  
under  100 a f a  (Duncan and Jones ,  1983, p .  28) . 
I n d i v i d u a l  water  s u p p l i e r s  throughout  t h e  Tahoe Region w i l l  have 
t o  main ta in  t h e i r  e x i s t i n g  water  supply systems,  and upgrade them 
a s  app rop r i a t e  t o  meet f i r e  f low requi rements ,  peak demand, and 
t h e  need f o r  backup s u p p l i e s .  Water s u p p l i e r s  w i l l  a l s o  have t o  
p rov ide  t rea tment  f o r  d r i n k i n g  water  from s u r f a c e  d i v e r s i o n s  i n  
accordance wi th  s t a t e  and f e d e r a l  s t anda rds  and r e g u l a t i o n s .  

c .  Hybrid Plan ( A l t e r n a t i v e  3) 

The hybr id  p l a n ,  A l t e r n a t i v e  3, w i l l  main ta in  t h e  e x i s t i n g  
boundaries  o f  t h e  urban a r e a  w i t h i n  t h e  Region, w i l l  r e s u l t  i n  
t h e  i n - f i l l  o f  p rope r ty  i n  l and  c a p a b i l i t y  d i s t r i c t s  4 ,  5 ,  6  and 
7 ,  and r e s u l t  i n  t h e  expanded use  of non-urban a r e a s  f o r  
r e c r e a t i o n  and resource  management, c o n s i s t e n t  wi th  t h e  TRPA 
Regional Plan. 

Under t h e  hybr id  p lan ,  t h e  amount of a d d i t i o n a l  r e s i d e n t i a l  
development i n  C a l i f o r n i a  w i l l  be  l e s s  t han  under A l t e r n a t i v e  2 ,  
t h e  1981 208 p l a n ,  r e s u l t i n g  i n  lower u l t i m a t e  popu la t i ons  by 
about  seven pe rcen t .  Demand f o r  p r i v a t e  water  supply on t h e  
C a l i f o r n i a  s i d e  w i l l ,  t h e r e f o r e ,  be lower under A l t e r n a t i v e  3 ,  



t h e  hybrid p l an ,  than  under A l t e rna t ive  2 by about  seven p e r c e n t ,  
and t o t a l  water use  (pub l i c  and p r i v a t e )  w i l l  be lower by about  6 
percent .  The range of  u l t i m a t e  demand f o r  water  supply on t h e  
C a l i f o r n i a  s i d e  would be approximately 21,600 t o  24,200 a f a r  
compared t o  t h e  a l l o c a t i o n  i n  t h e  1969 I n t e r s t a t e  Compact of 
23,000 a f a .  

Under t h e  hybr id  p l a n ,  t h e  l e v e l  of  Nevada-side bui ldout  i s  t h e  
same a s  i n  A l t e r n a t i v e  2, t h e  1981 208 p l an ,  s i n c e  a d d i t i o n a l  
development i s  l i m i t e d  t o  p a r c e l s  i n  land  c a p a b i l i t y  d i s t r i c t s  4,  
5,  6  and 7. A s  d i s cussed  under A l t e rna t ive  2 ,  TRPA e s t i m a t e s  
maximum water u se ,  i nc lud ing  i n f i l t r a t i o n / i n f l o w ,  a t  approxi-  
mately 11,400 a f a r  o r  about  four  pe rcen t  more than  t h e  Nevada- 
s i d e  a l l o c a t i o n  of  11,000 a f a .  Of t h e  p ro j ec t ed  11,400 a f a r  
2,391 a f a  r ep re sen t  water  r i g h t s  i n  Nevada c o n t r o l l e d  by t h e  U.S. 
Fo res t  Serv ice .  However, p r e s e n t  Fo res t  Serv ice  use i s  under 100 
a f a  (Duncan and Jones ,  1983, p .  28) . 
Ind iv idua l  water  s u p p l i e r s  throughout t h e  Tahoe Region w i l l  have 
t o  maintain t h e i r  e x i s t i n g  water  supply systems, and upgrade them 
a s  app ropr i a t e  t o  meet f i r e  flow requirements ,  peak demand, and 
t h e  need f o r  backup supp l i e s .  Water s u p p l i e r s  w i l l  a l s o  have t o  
provide  t rea tment  f o r  d r ink ing  water from su r face  d i v e r s i o n s  i n  
accordance wi th  s t a t e  and f e d e r a l  s t anda rds  and r e g u l a t i o n s .  

d.  Proposed 208 Amendments (A l t e rna t ive  4) 

The proposed 208 amendments, A l t e r n a t i v e  4,  w i l l  a l s o  main ta in  
t h e  e x i s t i n g  boundar ies  of t h e  urban a r e a  wi th in  t h e  Region, w i l l  
r e s u l t  i n  t h e  i n - f i l l  o f  p rope r ty  i n  land  c a p a b i l i t y  d i s t r i c t s  4 ,  
5 ,  6  and 7 ,  and r e s u l t  i n  t h e  expanded use  of non-urban a r e a s  f o r  
r e c r e a t i o n  and r e source  management, c o n s i s t e n t  wi th  t h e  TRPA 
Regional Plan. Like t h e  hybr id  p l a n  ( A l t e r n a t i v e  3)  , t h e  t o t a l  
number of a d d i t i o n a l  s ing le- fami ly  homes i s  l i m i t e d  t o  6,000, b u t  
a  p o r t i o n  of t hose  w i l l  be approved under IPES f o r  cons t ruc t ion  
i n  land c a p a b i l i t y  d i s t r i c t s  1, 2  and 3 .  

Under t h e  proposed amendments, t h e  amount of  a d d i t i o n a l  r e s i -  
d e n t i a l  development i n  C a l i f o r n i a  w i l l  be l e s s  than  under 
A l t e r n a t i v e s  2 and 3. Demand f o r  p r i v a t e  water  supply on t h e  
C a l i f o r n i a  s i d e  w i l l  be  lower under A l t e r n a t i v e  4 ,  t h e  proposed 
amendments, than  under A l t e r n a t i v e  2  by about  seven pe rcen t ,  and 
t o t a l  water use ( p u b l i c  and p r i v a t e )  w i l l  be  lower by about  seven 
pe rcen t .  The range  o f  u l t i m a t e  demand f o r  water  supply on t h e  
C a l i f o r n i a  s i d e  would be approximately 21,600 t o  24,200 a f a r  
compared t o  t h e  a l l o c a t i o n  i n  t h e  1969 I n t e r s t a t e  Compact of 
23,000 a f a .  



Under the proposed 208 amendments, even with the constraint on 
the total number of additional single-family homes, the amount of 
additional residential development and the resulting populations 
are higher on the Nevada side than they are under Alternatives 2 
and 3. Adjusting the Duncan and Jones estimates to account for 
levels of buildout and occupancy rates consistent with the 
population estimates of Table 21, TRPA estimates maximum water 
use, including infiltration/inflow, at approximately 11,400 afa, 
or about four percent more than the Nevada-side allocation of 
11,000 afa. Of the projected 11,400 afa, 2,391 afa represents 
water rights in Nevada controlled by the U.S. Forest Service. 
However, present Forest Service use is under 100 afa (Duncan and 
Jones, 1983, p. 28) . 
Individual water suppliers throughout the Tahoe Region will have 
to maintain their existing water supply systems, and upgrade them 
as appropriate to meet fire flow requirements, peak demand, and 
the need for backup supplies. Water suppliers will also have to 
provide treatment for drinking water from surface diversions in 
accordance with state and federal standards and regulations. 



I. THE ECONOMY 

1. Applicable Standards 

In the Tahoe Regional Planning Compact, the legislatures of 
Nevada and California, as well as the U.S. Congress noted the 
relationship between the economy and the environment in this 
finding: 

Maintenance of the social and economic health of the region 
depends on maintaining the significant scenic, recreational, 
education, scientific, natural and public health values 
provided by the Lake Tahoe Basin (Compact, Article I (a) (7) ) . 

The legislatures and the Congress also directed the TRPA: 

to establish environmental carrying capacities and to adopt 
and enforce a regional plan and implementing ordinances 
which will achieve and maintain such capacities while 
providing opportunities for orderly growth and development 
consistent with such capacities (Compact, Article I(b)). 

The TRPA Goals and Policies (TRPA, 1986a) set forth a number of 
general standards related to the economy of the Tahoe Region. 
The Plan shall seek to maintain a balance between economic health 
and the environment and shall give a high priority to correcting 
past deficiencies in land use (Goals and Policies, p. 11-21. 

The Goals and Policies encourage redevelopment in designated 
areas to improve environmental quality and community character. 
The purpose of redevelopment is to: 

make more efficient use of existing development, improve 
environmental quality, improve the efficiency of 
transportation systems, provide high quality facilities to 
residents and visitors, improve the economy, and improve the 
general safety, health, and welfare of the people of the 
Region (Goals and Policies, p. 11-12). 

As recommended by the Consensus Building Workshop, TRPA shall 
conduct a continuing study of the cause-effect relationships 
related to the Region's economy, to promote a better 
understanding of the possible economic impacts of the Regional 
Plan, and establish a socio-economic advisory panel to help 
develop a monitoring program and review and report on the 
Region's economy (Goals and Policies, pp. VII 25, 26). 



2 .  Ex i s t i ng  S i t u a t i o n  

Much of t he  fol lowing information i s  summarized from t h e  f i n a l  
r e p o r t  o f  t he  Economic Technical Committee, prepared f o r  t h e  
Consensus Building Workshop and the  TRPA (Economic Technical  
Committee, 1986).  The reader  should r e f e r  t o  t h a t  r e p o r t  f o r  
a d d i t i o n a l  d e t a i l .  

The Tahoe Region's economy i s  h ighly  dependent on tourism. A s  of 
1986, t h e r e  were 2.8 m i l l i o n  sq.  f t .  o f  r e t a i l  commercial f l o o r  
a r e a ;  800,000 sq.  f t .  o f  s e r v i c e  commercial; 400,000 sq.  f t .  of 
o f f i c e ;  and 500,000 sq.  f t .  of gaming. There were approximately 
12,000 t o u r i s t  accommodation u n i t s .  

The p r i n c i p a l  market a r e a s  f o r  t h e  Tahoe Region a r e  t h e  San 
Francisco met ropol i tan  a r e a  and the  Sacramento met ropol i tan  a rea .  
Secondary markets inc lude  nor thern  Nevada and C a l i f o r n i a  and t h e  
Los Angeles-Orange County a r e a  (TRPA, 1984a) .  Recent promotional 
e f f o r t s  have addressed t h e s e  and o t h e r  markets ,  inc luding  fo re ign  
v i s i t o r s .  V i s i t a t i o n  t o  t h e  Region shows s t r o n g  seasonal  t r e n d s ,  
wi th  t he  h ighes t  peak i n  t he  summer, another  peak  i n  t he  w i n t e r ,  
and low v i s i t a t i o n  i n  t h e  sp r ing  and f a l l .  

According t o  t h e  review of  t h e  d a t a  by t h e  Economic Technical  
Committee, t h e  economic d a t a  suggest  t h a t  t h e  Region 's  economy 
has dec l ined  i n  t h e  p a s t  10 years .  R e t a i l  s a l e s  i n  South Lake 
Tahoe dec l ined  over 20 pe rcen t  ( cons t an t  d o l l a r s ) ,  while  r e t a i l  
s a l e s  i n  C a l i f o r n i a  a s  a  whole i nc reased  12 p e r c e n t ,  a  
d i f f e r e n t i a l  of 32 percent .  

Hotel  and motel p r o p e r t i e s  have a l s o  exper ienced  lower revenues. 
Many h o t e l s  and motels  a r e  economically margina l  because of low 
room r e n t s  and occupancy r a t e s .  A l a r g e  percentage  of h o t e l s  and 
motels  i n  t h e  Region a r e  i n  bankruptcy o r  f o r e c l o s u r e  procedings 
(Johnson, 1987) . 
Low r e t a i l  s a l e s  and occupancy r a t e s  r e f l e c t  t h e  dec l in ing  
t o u r i s t  v i s i t a t i o n  t o  t h e  Region. Many of  t h e  h o t e l s ,  mote ls ,  
and o t h e r  t o u r i s t  f a c i l i t i e s  were b u i l t  i n  t h e  1940's  and 19501s,  
and do n o t  meet t h e  needs of  t h e  c u r r e n t  and p o t e n t i a l  markets.  
Resort  a r e a s  w i th  newer and b e t t e r  f a c i l i t i e s  p l a c e  t h e  Tahoe 
Region a t  a  compet i t ive  disadvantage f o r  d e s t i n a t i o n  v i s i t o r s .  

Both the  Economic Technical  Committee (1988) and t h e  Urban Land 
I n s t i t u t e  (1985) found t h a t  t h e  e x i s t i n g  commercial and t o u r i s t  
f a c i l i t i e s  could accommodate s i g n i f i c a n t  growth i n  revenues 
wi thout  r e q u i r i n g  a d d i t i o n a l  f l o o r  a r e a .  However, " the  l o c a l  
economy could be enhanced by s e l e c t e d  r e v i t a l i z a t i o n  ( U L I ,  
1985) . " 



The ~egion's visitor profile is dominated by day and overnight 
use. These short-term visitors spend less and have more 
environmental impact than destination visitors. However, 
property owners have been discouraged from making the necessary 
improvements to attract destination visitors. 

According to the Urban Land Institute study panel report (1985) : 

Selective redevelopment of existing facilities under a 
flexible-plan approach--but not one resulting in 
environmental deterioration or significant numbers of 
additional visitors--can expand the local economy by 
attracting visitors who will spend significantly more money 
that do the visitors now coming into the [Blasin. 

Reversing the economic trends will require a coordinated effort 
between the public and private sectors to improve visitor-serving 
facilities. The Economic Technical Committee (1986) felt that 
the major factors in the current economic condition were: 

-- Reduced private investment in commercial projects due 

to economic uncertainty, land use restrictions, and 
building moratoria, 

- - A shift of visitors toward day and overnight visits and 

lower expenditures per visitor, 

- - Capacity constraints of existing public facilities and 

visitor facilities during peak visitor periods, and 

- - Shrinkage of the resident-based economy, due to 
contraction in visitor dollars, aging of households, 
and lack of construction activity. 

The amount of future tourist revenues depends on the quality of 
recreational opportunities and facilities that attract and serve 
visitors. Unless a substantial reversal is achieved, visitor 
numbers and expenditures could continue to decline. The 
rehabilitation of existing tourist facilities and construction of 
new facilities, particularly for destination visitors, is a 
necessary part of any reversal, according to the Economic 
Technical Committee (1986) . 
Economically-feasible and well-conceived land use and 
environmental regulations, consistently implemented, are also 
necessary to improve economic c~nditions. Marketing is also 
important. 



A small increase in total visitors, a different mix of visitors, 
and more visitors in the fall and spring months could contribute 
significantly to the economy of the Region. If the average per- 
visitor-day expenditure were increased 10 percent, $125 million 
would be added to the Region's economy. Current average 
per-visitor-day expenditures are about 30 percent lower than 
competitive destination resort areas. 

Growth in the resident economy depends partially upon employment 
growth in the Region, which is also related to increases in 
visitors and visitor expenditures. 

3. Anticipated Impacts on the Economy 

a. No-Growth Alternative 

The No-Growth Alternative (Alternative I), with its policies of 
no new coverage and no transfers of existing coverage, would not 
be likely to significantly affect the four causative factors, 
above, contributing to the decline in the Tahoe Region's economy. 
Although regulatory uncertainty would diminish, the lack of 
opportunity for additional development of any type would dampen 
investment in the Tahoe Region. As discussed under Land Use, 
Alternative 1 removes most of the incentives for redevelopment 
and community planning and would, therefore, not contribute to 
the revitalization of visitor-serving facilities needed to 
improve economic conditions. 

The No-Growth Alternative would not ease capacity constraints 
which could be eased through utilization of allowed land 
coverage, such as additional beach recreation facilities, or 
transfers of land coverage, such as traffic congestion and carbon 
monoxide standards violations in the South Shore redevelopment 
area. The construction sector of the resident economy would 
contract, further weakening the resident economy. Construction 
employment would be limited to rehabilitation, including not only 
structural rehabilitation but also erosion and runoff control and 
SEZ restoration. 

b. No-Action Alternative (1981 208 Plan) 

The No-Action Alternative (Alternative 2) would improve some of 
the four factors contributing to the current economic conditions 
in the Region. Implementation of the 1981 208 plan would reduce 
regulatory uncertainty and allow additional development in all 
categories (residential, commercial, tourist, recreation, and 
public service), bringing new investment into the Region. The 
resident economy would benefit from the construction employment 
that would accompany this development. 



However, like the No-Growth Alternative, Alternative 2 tends to 
reduce the incentives for redevelopment and community planning, 
since it does not allow most coverage transfers. This, in turn, 
will hinder local efforts to revitalize tourist facilities, to 
alter the visitor mix toward more destination visitors, and 
to increase the amount of visitation in the spring and fall. 

Some peak period capacity constraints could be reduced or 
eliminated under Alternative 2, such as the lack of additional 
sewage treatment capacity within the STPUD service area, while 
others, such as traffic congestion and air pollution in the South 
Shore redevelopment area, would remain. (See Transportation and 
Air Quality. ) 

c. The Hybrid Plan (Alternative 3) 

The economic impacts of the hybrid plan (Alternative 3) would be 
similar to those of Alternative 2, the 1981 208 plan. However, 
compared to Alternative 2, there would be a lower overall level 
of additional development (thus, investment) in the Region. (See 
Table 21.) 

Also, under the hybrid plan, more peak period capacity con- 
straints could be reduced or eliminated, including circulation 
improvements in the vicinity of the south stateline, through 
implementation of TRPA's Regional Transportation Plan. (See 
Transportation.) 

d. Proposed 208 Amendments (Alternative 4) 

The proposed 208 amendments (Alternative 4) will tend to improve 
all four causative factors, above, affecting the economic 
conditions of the Tahoe Region. Implementation of the plan would 
reduce regulatory uncertainty, and create opportunity for 
additional investment and development in the residential, 
commercial, tourist, recreation, and public service categories. 

As discussed under Land Use, the transfer of coverage provisions 
of Alternative 4, which will be facilitated by land banks, will 
create incentives to rehabilitate or replace obsolete uses, 
reduce unconsolidated strip development, and contribute to 
upgrading of the built environment and economic recovery. This, 
in turn, will help create the quality of visitor-serving 
facilities necessary to change the visitor mix toward more 
destination visitors and fill in the "shoulder seasons." 

Alternative 4, the proposed 208 amendments, would ease 
peak-period capacity constraints in the areas of transportation, 
sewaqe capacity, and recreation which, in turn, will have 
beneficial impacts on tourism and the economy of the Region. 



The hoped-for improvements in tourist visitation and spending 
patterns would have beneficial effects on the resident economy, 
and the construction sector of the local economy would benefit 
from the anticipated additional development and rehabilitation 
projects--both structural and environmental. 

Overall, Alternative 4 has the most-positive effect on the 
economy of the four alternatives, since it gives good results in 
the four categories of increasing investment in the Region, 
achieving a shift in visitor patterns, reducing capacity 
constraints during peak periods, and strengthening the resident 
economy . 



Note. The following parts of this chapter cover the probable - 
environmental impacts of the proposed 208 amendments and the 
alternatives in the following categories: community design; cultural 
resources; energy; fish; housing; natural hazards; noise; public 
health, safety, and welfare; recreation; scenic resources; shorezone; 
vegetation; and wildlife. In these categories, there are fewer 
differences in impacts among the alternatives. Where appropriate, the 
discussion has been condensed. The list of impact areas is 
alphabetized for the convenience of the reader. 

J. COMMUNITY DESIGN 

1. Applicable Standards 

The TRPA thresholds (Attachment 1) state that TRPA shall ensure, in 
cooperation with local government, that the height, bulk, texture, 
form, materials, colors, lighting, signing, and other design elements 
of new, remodeled, and redeveloped buildings are compatible with the 
natural, scenic, and recreational values of the Region. 

The Goals and Policies call for establishment of regional community 
design criteria to ensure maintenance of community character (Goals 
and Policies, p. 11-47). TRPA is presently developing design review 
guidelines. 

Local governments have also adopted design standards for the Tahoe 
Region. 

2. Existing Situation 

Community design is primarily a concern in the urbanized areas of the 
Region. (Related concerns in non-urban areas are discussed under 
Scenic Resources.) With some exceptions, existing community design is 
undistinguished architecturally, and is also affected by reflecting 
surfaces, poor signage, and gaudy colors (TRPA, 1987a). The Urban 
Land Institute study panel (1985) commented on the obsolesence of many 
tourist facilities, and said, "The inadequacies of the built 
environment are detrimental to the economic vigor of the Basin." 

The redevelopment and community planning processes consider community 
design within the context of modernization and rehabilitation in the 
Region. The South Lake Tahoe Redevelopment Plan, Draft EIR/EIS (Brady 
and Associates, 1988) contains a discussion of community design in the 



Redevelopment Area. The following summary, paraphrased from the draft 
EIR/EIS, was written for the redevelopment area, but applies generally 
throughout the urbanized areas of the Region: 

Typical of strip commercial development, the design character in the 
area is geared to attract the attention of the passing motorist. This 
has resulted in structures and signs pushed as close to the roadway as 
possible, creating a tunnel-like visual effect. Bright colors on 
buildings and signs are used to attract attention. Together, the 
buildings, the signs, and the many garish colors result in a cluttered 
and confusing foreground which visually dominates the natural 
landscape. The heavy traffic on the highway adds to the clutter and 
detracts from community character. 

The architecture of the existing commercial structures tends to be 
utilitarian and mundane, with little or no visual interest. Few 
properties are landscaped between building and roadway, and little 
internal landscaping exists. Parking areas are not separated from the 
highway, and parked vehicles and vacant parking lots are highly 
visible from the road. 

3. Anticipated Impacts on Community Design 

No-Growth Alternative. Alternative 1 (No-Growth) would have a 
positive impact on community design through its programs of BMP 
implementation, SEZ restoration, capital improvements, excess coverage 
mitigation, improved mass transit, and revegetation requirements. 
These programs will contribute to better designed, built, and 
landscaped urban improvements (e.q., roads, drainage systems) and 
additional open space, which will have positive effects on community 
design. 

Alternative 1 would complement TRPA programs to attain and maintain 
the threshold for community design. To the extent that Alternative 1 
would reduce or remove incentives for redevelopment and community 
planning (see Land Use), resulting in slower rehabilitation of the 
commercial core areas, the positive effects of Alternative 1 would 
accrue more slowly than Alternative 4, which encourages redevelopment 
and community planning. 

No-Action Alternative. Alternative 2 (No-Action) , consists of 
implementation of the 1981 208 plan. Alternative 2 would have a 
positive impact on community design through its programs of BMP 
implementation and capital improvements, and would complement TRPA 
programs to attain and maintain the threshold for community design. 
Alternative 2 would contribute to better designed, built, and 
landscaped urban improvements, but not as much as the other 
alternatives, since Alternative 2 does not create new open space, 
restore SEZ areas, improve mass transit facilities, or encourage 
community planning and redevelopment. 



Hybrid Plan. Alternative 3 (Hybrid Plan) is similar to Alternative 2, 
but also includes the explicit program of BMP implementation, the 
excess coverage mitigation program, the SEZ restoration program, 
revegetation requirements, and improved mass transit. The impacts of 
the Hybrid Plan on community design would be similar to those of the 
No-Growth Alternative. 

Proposed 208 Amendments. Alternative 4 (proposed 208 amendments) will 
have a positive impact on community design through its programs of BMP 
implementation, SEZ restoration, capital improvements, excess coverage 
mitigation, improved mass transit, and revegetation requirements, and 
will complement TRPA programs to attain and maintain the community 
design threshold. The positive impacts of these regulatory and 
remedial programs are discussed under the No-Growth Alternative. 

Since Alternative 4 encourages rehabilitation of commercial core areas 
through redevelopment and community planning (see Land Use), it will 
help replace obsolete uses, reduce strip development, and contribute 
to the upgrading of the built environment. Thus, benefits in the area 
of community design will accrue more rapidly under Alternative 4 than 
the other alternatives. 



K. CULTURAL, HISTORICAL, AND ARCHITECTURAL RESOURCES 

1. Applicable S tandards  

With r e spec t  t o  h i s t o r i c a l  r e s o u r c e s ,  t h e  goa l  of  t h e  TRPA i s  t o  
i d e n t i f y  and preserve  s i t e s  of  h i s t o r i c a l ,  c u l t u r a l ,  and a r c h i t e c t u r a l  
s i g n i f i c a n c e  wi th in  t h e  Region (Goals and P o l i c i e s ,  p. IV-26). 
Chapter  29 of  t h e  Code of  Ordinances provides  f o r  t h e  r e c o g n i t i o n ,  
p r o t e c t i o n ,  and p re se rva t ion  o f  t h e  Region's s i g n i f i c a n t  h i s t o r i c a l ,  
a r chaeo log ica l ,  and p a l e o n t o l o g i c a l  r e sou rces  (Code, Sec t ion  29.0) and 
s e t s  s tandards  f o r  resource  p r o t e c t i o n ,  d i scovery  of  r e s o u r c e s ,  
des igna ted  h i s t o r i c  r e sou rces ,  e l i g i b i l i t y  a s  h i s t o r i c  r e s o u r c e s ,  
p r o j e c t s  r e l a t i n g  t o  h i s t o r i c  r e s o u r c e s ,  and except ions .  

2 .  E x i s t i n a  S i t u a t i o n  

Designated h i s t o r i c  resources  a r e  dep ic t ed  on t h e  TRPA H i s t o r i c  
Resource Map (TRPA, 1 9 8 7 ~ )  and i n  some c o n f i d e n t i a l  TRPA r e c o r d s  where 
necessary  t o  p r o t e c t  s i t e s  from t r e s p a s s e r s .  The TRPA map i n c l u d e s  73 
named, mapped s i t e s  and numerous Washoe c u l t u r a l  s i t e s .  The m a j o r i t y  
of t h e  s i t e s  a r e  i n  o r  near  urbanized  a r e a s ,  s i n c e  e a r l y  i n h a b i t a n t s  
o f  t h e  Region occupied t h e  same p a r t s  of  t h e  Region t h a t  more modern 
man f i n d s  a t t r a c t i v e .  There i s  a  need f o r  a d d i t i o n a l  r e s e a r c h  and 
mapping of h i s t o r i c a l ,  c u l t u r a l ,  and a r c h i t e c t u r a l  s i t e s .  

3. Ant ic ipa ted  Impacts on C u l t u r a l ,  H i s t o r i c a l ,  and 
A r c h i t e c t u r a l  Resources 

No-Growth Al t e rna t ive .  S ince  t h e  No-Growth A l t e r n a t i v e  ( A l t e r n a t i v e  
1) a l lows  no new land  coverage and no t r a n s f e r s  of l and  coverage wi th in  
t h e  Region, it poses  t h e  l e a s t  r i s k  t o  c u l t u r a l  r e sou rces  o f  t h e  fou r  
a l t e r n a t i v e s .  Some r i s k  t o  c u l t u r a l  r e sou rces  may s t i l l  be posed by 
t h e  program o f  BMP implementat ion,  t h e  SEZ r e s t o r a t i o n  program, t h e  
c a p i t a l  improvements program, and t h e  excess  coverage m i t i g a t i o n  
program, t o  t h e  e x t e n t  t h a t  c o n s t r u c t i o n  o f  remedial  measures o r  
r e h a b i l i t a t i o n  of  d i s t u r b e d  a r e a s  may a f f e c t  mapped o r  unmapped s i t e s .  

To reduce t h e  r i s k  of  d i s tu rbance  o f  h i s t o r i c a l  and c u l t u r a l  s i t e s ,  it 
would be necessary f o r  persons  implementing remedial  and 
r e h a b i l i t a t i o n  measures t o  observe  t h e  s t anda rds  o f  Chapter 29 o f  t h e  
Code o f  Ordinances.  



No-Action Alternative. The No-Action Alternative, implementation of 
the 1981 208 plan, poses some risk to cultural and historical 
resources because of the additional development it allows, and through 
the programs of capital improvements and BMP implementation, since 
new development or construction of remedial measures may affect mapped 
and unmapped sites. To reduce the risk of disturbance, it would be 
necessary for persons creating additional development, and persons 
implementing remedial programs, to observe the standards of Chapter 29 
of the Code of Ordinances. 

Hybrid Plan. Alternative 3 (Hybrid Plan) includes a level of risk to 
cultural and historical resources because of the additional 
development it allows, and through the programs of capital 
improvements, BMP implementation, SEZ restoration, and excess coverage 
mitigation. Like the other alternatives, it would be necessary for 
persons creating additional development, and persons implementing 
remedial and restoration programs, to observe the standards of the 
TRPA Code. Since Alternative 3 includes less additional development 
than Alternative 2, the risk to historical and cultural resources 
should be lower. 

Proposed 208 Amendments. Alternative 4 (proposed 208 amendments) will 
have impacts on cultural and historical resources as described for the 
Hybrid Plan, Alternative 3. 



L. ENERGY 

1. Applicable  Standards 

The Goals and P o l i c i e s  s t a t e  TRPA's goa l  o f  promoting energy 
conserva t ion  programs and development of  a l t e r n a t i v e  energy sou rces  t o  
l e s sen  dependence on scarce  and high-cost  energy s u p p l i e s .  TRPA 
p o l i c i e s  r e q u i r e  new development t o  comply wi th  s t a t e  and f e d e r a l  
energy e f f i c i e n c y  s tandards ;  c a l l  f o r  a coord ina ted  program t o  
encourage r ecyc l ing ;  encourage development o f  a l t e r n a t i v e  energy 
sources ;  and recognize  t r a f f i c  flow improvements, measures t o  reduce 
VMT, combustion h e a t e r  s t anda rds ,  home wea the r i za t i on ,  and s o l a r  
hea t ing  a s  energy conserva t ion  measures (Goals and P o l i c i e s ,  p .  
I V - 2 6 ) .  

2 .  E x i s t i n g  S i t u a t i o n  

De ta i l ed  d i s c u s s i o n s  of  t h e  t h e  energy s i t u a t i o n  a r e  inc luded  i n  t h e  
Lake Tahoe Environmental Assessment (WFRC, 1979) and t h e  EIS f o r  t h e  
Adoption of a Regional Plan f o r  t h e  Lake Tahoe Basin (TRPA, 1983) .  
Those d i s cus s ions  a r e  incorpora ted  by r e f e r ence .  

S i x  major forms o f  energy a r e  consumed i n  t h e  Region: e l e c t r i c i t y ,  
n a t u r a l  ga s ,  l i q u i f i e d  petroleum g a s ,  f u e l  o i l ,  wood, and 
t r a n s p o r t a t i o n  f u e l s .  With t h e  except ion  o f  some o f  t h e  wood, a l l  of  
t h e s e  energy sou rces  a r e  imported t o  t h e  Region v i a  t r ansmis s ion  
l i n e s ,  p i p e l i n e s ,  and t rucks .  A s  of  1976, annual  energy consumption 
f o r  bu i ld ings  accounted f o r  69 p e r c e n t  o f  energy consumption (7300 
b i l l i o n  BTUs) and t r a n s p o r t a t i o n  accounted f o r  31 pe rcen t  (3200 
b i l l i o n  BTUs). Gasol ine accounts  f o r  96 p e r c e n t  of  t h e  t r a n s p o r t a t i o n  
fue  1s. 

I n  r e c e n t  y e a r s ,  n a t u r a l  gas  has  rep laced  e l e c t r i c i t y ,  LPG, and f u e l  
o i l  a s  a source o f  h e a t  i n  many homes, a s  t h e  n a t u r a l  ga s  companies 
have expanded t h e i r  s e r v i c e  a r e a s .  A s  of 1976, n a t u r a l  gas  accounted 
f o r  h a l f  o f  a l l  energy consumed i n  b u i l d i n g s .  

According t o  t h e  WFRC (1979) ,  peak e l e c t r i c i t y  demand has  exceeded 
r e l i a b l e  c a p a c i t y  a t  t h e  south  shore  s i n c e  1971; b u t  on ly  once on t h e  
n o r t h  shore between 1971 and 1979. S i e r r a  P a c i f i c  Power Co., which 
provides  e l e c t r i c i t y  t o  t h e  Region, ha s  been upgrading t h e  r e l i a b i l i t y  
of  i t s  t r ansmis s ion  systems i n  r e c e n t  yea r s .  



3. An t i c ipa t ed  Impacts on Energy 

No-Growth A l t e r n a t i v e .  A l t e r n a t i v e  1 (No-Growth) would no t  
s i g n i f i c a n t l y  a f f e c t  energy consumption f o r  b u i l d i n g s  i n  t h e  Region, 
s i n c e  it does n o t  a l l ow  a d d i t i o n a l  development (except  through 
conversion o f  e x i s t i n g  u se s )  and does n o t  i n c r e a s e  t h e  Region's 
popula t ion .  A l t e r n a t i v e  1 would r e s u l t  i n  a dec rease  i n  
t r a n s p o r t a t i o n  f u e l  consumption, s i n c e  it i s  e s t ima ted  t o  r e s u l t  i n  
12 pe rcen t  r educ t ion  o f  veh i c l e -mi l e s - t r ave l l ed  (VMT) over  20 yea r s  
(See T ranspo r t a t i on . )  

No-Action A l t e r n a t i v e .  A l t e r n a t i v e  2 (1981 208 p l a n )  would i n c r e a s e  
energy consumption f o r  b u i l d i n g s  i n  t h e  Region, s i n c e  it a l lows  
a d d i t i o n a l  development i n  t h e  Region i n  t h e  r e s i d e n t i a l ,  commercial, 
t o u r i s t ,  r e c r e a t i o n a l ,  and p u b l i c  s e r v i c e  c a t e g o r i e s .  Since TRPA 
e s t i m a t e s  A l t e r n a t i v e  2 would r e s u l t  i n  a 31 p e r c e n t  i nc rease  i n  t h e  
Region's popula t ion  (see Table  21 ) ,  energy demand f o r  b u i l d i n g s  would 
a l s o  i n c r e a s e  by up t o  31 pe rcen t .  I t  would be necessary  t o  improve 
r e l i a b l e  s u p p l i e s  o f  e l e c t r i c i t y ,  n a t u r a l  g a s ,  and o t h e r  h e a t i n g  f u e l s  
t o  accommodate t h i s  i n c r e a s e .  

A l t e r n a t i v e  2 would a l s o  r e s u l t  i n  an i n c r e a s e  i n  t r a n s p o r t a t i o n  f u e l  
consumption, s i n c e  TRPA e s t i m a t e s  it would r e s u l t  i n  a 12 p e r c e n t  
i n c r e a s e  i n  VMT ove r  20 years .  (See T ranspo r t a t i on . )  

Hybrid P lan .  A l t e r n a t i v e  3 (Hybrid P lan)  would a l s o  i n c r e a s e  energy 
consumption f o r  b u i l d i n g s  i n  t h e  Region. S ince  TRPA e s t i m a t e s  
A l t e r n a t i v e  3 would r e s u l t  i n  a 27 p e r c e n t  i n c r e a s e  i n  t h e  Region 's  
popu la t i on ,  energy demand f o r  b u i l d i n g  would a l s o  i n c r e a s e  by up t o  27 
p e r c e n t ,  a l though t h e  c o n t r o l s  on combustion h e a t e r s  i n  t h e  hyb r id  
p l an  w i l l  b r i n g  about  a degree o f  energy conserva t ion .  I t  would be 
necessary  t o  improve r e l i a b l e  sources  of home h e a t .  

A l t e r n a t i v e  3 would r e s u l t  i n  a dec rease  i n  t r a n s p o r t a t i o n  f u e l  
consumption, s i n c e  TRPA e s t i m a t e s  it w i l l  r e s u l t  i n  an 8 pe rcen t  
decrease  i n  VMT over  20 yea r s .  

Proposed 208 Amendments. A l t e r n a t i v e  4 (proposed 208 amendments) w i l l  
have impacts  on energy  usage wi th in  t h e  Tahoe Region a s  desc r ibed  
under t h e  hyb r id  p l a n  ( A l t e r n a t i v e  3 ) .  TRPA e s t i m a t e s  VMT w i l l  
decrease  10 p e r c e n t  ove r  20 y e a r s  under A l t e r n a t i v e  4.  



M. FISH 

1. Applicable Standards 

There a r e  s i x  TRPA th re sho lds  covering f i s h e r i e s  of t he  Tahoe Region i n  
t he  fol lowing a r e a s :  stream h a b i t a t ,  ins t ream f lows,  and Lake h a b i t a t .  
(See Attachment 1. ) 

In t he  a r e a  of  s t ream h a b i t a t ,  t h e  t h r e s h o l d s  r e q u i r e  t h e  upgrading of 
51 mi les  from good t o  e x c e l l e n t ,  and 91 m i l e s  from marginal  t o  good. 
The s tandard  r e p r e s e n t s  the f u l l  h a b i t a t  p o t e n t i a l .  For ins t ream 
f lows,  t h e  th re sho lds  r equ i r e  nondegradation of flows pending adoption 
of ins t ream flow s tandards .  With r e s p e c t  t o  Lake Tahoe h a b i t a t ,  t h e  
t h re sho lds  c a l l  f o r  t h e  achievement of  5,948 a c r e s  of e x c e l l e n t  
h a b i t a t .  The th re sho lds  a l s o  s t a t e  t h a t  it i s  t h e  po l i cy  of t h e  TRPA 
t o  suppor t ,  i n  response t o  j u s t i f i a b l e  ev idence ,  s t a t e  and f e d e r a l  
e f f o r t s  t o  re in t roduce  t h e  Lahontan c u t t h r o a t  t r o u t .  

For a d d i t i o n a l  d i scuss ion  of s t anda rds ,  s e e  Shorezone. 

2 .  E x i s t i n g  S i t u a t i o n  

The f i s h  of  t h e  Tahoe Region have always been important  t o  t h e  Region. 
Lake Tahoe and i t s  t r i b u t a r i e s  supported a  commercial f i s h e r y  through 
t h e  e a r l y  1900 ' s .  Lake and stream ang l ing  i s  today a  popular a c t i v i t y  
throughout t h e  Region. F ish  which i n h a b i t  Lake Tahoe inc lude  t h e  
dace,  s c u l p i n ,  sucker ,  mountain w h i t e f i s h ,  t u i  chub, r eds ide ,  rainbow 
t r o u t ,  kokanee, and l ake  t r o u t  o r  mackinaw. A l l  of t hese  s p e c i e s  
except  t h e  mackinaw use the  s t reams f o r  spawning o r  nursery  h a b i t a t .  
The non-native brook t r o u t  i s  t h e  p r i n c i p a l  game spec i e s  i n  t h e  
s t reams,  a l though some rainbow, brown, and c u t t h r o a t  t r o u t  a r e  a l s o  
found (TRPA, 1982b).  For a d d i t i o n a l  d e t a i l ,  r e f e r  t o  t h e  EIS f o r  t h e  
Establ ishment  of  Environmental Threshold Carrying Capac i t i e s ,  TRPA, 
1982, pp. 34 t o  40. The na t ive  Lahontan c u t t h r o a t  t r o u t  no longer  
i n h a b i t s  t h e  Tahoe Region because of  competi t ion from o the r  non-native 
spec i e s .  

Streams i n  t h e  Tahoe Region f a l l  i n t o  two c a t e g o r i e s :  those  t h a t  
support  on ly  r e s i d e n t  popula t ions  of  f i s h ,  and those  t h a t  suppor t  
r e s i d e n t  and migra tory  popula t ions .  TRPA (1982b) ranked s treams 
according t o  t h e  e x i s t i n g  and n a t u r a l  p o t e n t i a l  a s  a  f i s h e r y .  The 
th re sho ld  i s  t o  main ta in  75 mi les  o f  e x c e l l e n t  h a b i t a t  and 105 m i l e s  
of good h a b i t a t ,  which r e q u i r e s  upgrading 51 mi l e s  from good t o  
e x c e l l e n t  and 91  mi l e s  f o r  marginal  t o  good. 

S i l t a t i o n ,  channe l i za t ion ,  dredging,  removal of  rock o r  g r a v e l ,  
c u l v e r t s ,  b r idges ,  d i v e r s i o n s ,  urban runof f ,  snow d i s p o s a l ,  and t r a s h  
a l l  degrade s t ream h a b i t a t .  The Plan Area Statements  conta in  f r equen t  
r e f e r e n c e s  t o  degraded h a b i t a t ,  i nc lud ing  PASS 024B (snow Creek ) ,  037 
(Lakeview) , 047 (Tunnel Creek) , 048 ( I n c l i n e  Vi l l age  ~ o u r i s t )  , 055 
(Eas t  Shore)  , 057 (Spooner Lake) , 066 (Zephyr Cove) , 100 ( T r ~ c k e e  
Marsh),  150 (Meeks Bay) ,  and 161 (Tahoe P ines )  . 



According t o  TRPA (1982b), Lake Tahoe has 2,776 ac res  of exce l l en t  
Lake h a b i t a t  and 3,172 ac res  of good Lake h a b i t a t .  The l a t t e r  
category experiences moderate t o  heavy boat t r a f f i c ,  cont r ibut ing  t o  
the  decrease i n  i t s  r a t i n g  from exce l l en t  t o  good. S i l t a t i o n  and 
a l t e r a t i o n  of the  Lake bottom a l s o  cont r ibute  t o  degraded Lake 
h a b i t a t .  Because the re  i s  a  lack  of r e l i a b l e  s c i e n t i f i c  information 
regarding cause-effect  r e l a t ionsh ips  between development and Lake 
h a b i t a t ,  TRPA has r ecen t ly  i n i t i a t e d  a  study of Lake h a b i t a t ,  
scheduled f o r  completion i n  1990. 

There a r e  29 TRPA Plan Areas which adjoin prime f i s h  h a b i t a t  i n  Lake 
Tahoe. TRPA has t a rge ted  a l l  but f ive  of these  h a b i t a t  a reas  f o r  
r e s to ra t ion .  (See TRPA, 1987a, p. IV-53.) 

The Ca l i fo rn ia  Department of  Fish and Game has r ecen t ly  completed a  
study f o r  TRPA on instream flow requirements (Snider e t  a l . ,  1987) and -- 
TRPA plans  t o  amend the  Code of Ordinances t o  incorporate the  
recommended instream flow standards. Stream flows f o r  f i s h  h a b i t a t  
may be endangered by d ivers ions  f o r  domestic use ,  i r r i g a t i o n ,  and snow 
ma king. 

Chapter 79 of the  TRPA Code of Ordinances addresses protec t ion  of f i s h  
h a b i t a t  and enhancement of degraded h a b i t a t .  Under Chapter 79, 
p r o j e c t s  and a c t i v i t i e s  i n  the  shorezone of lakes  may be prohibi ted  o r  
otherwise regulated i n  prime h a b i t a t  a reas ,  o r  o the r  areas  TRPA f i n d s  
t o  be vulnerable o r  c r i t i c a l  t o  the  needs of f i s h .  Certain a c t i v i t i e s  
(e .g. ,  cons t ruct ion)  may be r e s t r i c t e d  i n  a reas  where spawning i s  
occurring (Code, Subsection 79.2 .A) . 
Modifications t o  stream channels,  and o the r  a c t i v i t i e s  i n  SEZs t h a t  
may physica l ly  a l t e r  the  na tu ra l  c h a r a c t e r i s t i c s  of a  stream, a r e  not  
permit ted unless  TRPA f inds  they avoid adverse e f f e c t s  t o  f i s h  o r  a r e  
otherwise allowed under the  Code, and development adjacent  t o  
t r i b u t a r i e s  i s  required t o  f u l l y  mi t iga te  adverse impacts t o  the  
f i s h e r y  (Code, Subsection 79.2.B). 

3.  Anticipated Impacts on Fish  

No-Growth Al ternat ive .  The regula tory  and remedial programs of 
Al ternat ive  1 (No-Growth), a s  described i n  Section I ,  Chapter I V ,  
would have a b e n e f i c i a l  e f f e c t  on severa l  of the  causat ive  f a c t o r s  
t h a t  degrade stream h a b i t a t  f o r  f i s h .  The program of BMP 
implementation, the  Capi ta l  Improvements Program, the  SEZ Restorat ion 
Program, the  excess coverage mi t iga t ion  program, and the  use of 
discharge standards and permits  would reduce s i l t a t i o n  problems, 
improve the  q u a l i t y  of  urban runoff ,  and reduce t h e  impacts of snow 
d i sposa l  on stream h a b i t a t .  Thz SEZ Restorat ion Program would a l s o  
help remedy e x i s t i n g  impacts from p a s t  channel iza t ion ,  dredging, and 
quarrying and from br idges  and cu lve r t s .  Al ternat ive  1 allows no new 
SEZ dis turbance ,  and r e s u l t s  i n  the  r e s t o r a t i o n  of about 1300 ac res  of 
SEZ (Table 27) . 



Siltation of Lake habitat would also be reduced by the regulatory and 
remedial programs, along with restrictions on shorezone encroachment 
and alteration of vegetation in the shorezone. Controls on dredging 
and other construction in the shorezone, which limit activities to 
those which are beneficial to existing shorezone conditions, would 
also have a positive effect on Lake habitat. 

Alternative 1 would complement TRPA programs to attain and maintain 
the thresholds for fish, and would have positive impacts on both 
stream and Lake habitat. 

No-Action Alternative. Alternative 2 (No-Action) would also have a 
positive impact on several of the factors which degrade stream habitat 
for fish in the Tahoe Region. Implementation of BMPs, the Capital 
Improvements Program, and discharge standards and permits would reduce 
siltation and reduce the impacts of urban runoff. Despite the 
additional development allowed under Alternative 2, controls on SEZ 
encroachment would minimize new channelization, dredging, quarrying, 
and other disturbances to the streams themselves. However, as shown 
in Table 27, Alternative 2 would permit about 10 acres of SEZ 
encroachment for certain public recreation and environmental projects, 
which could have a negative impact on stream habitat. Alternative 2 
contains no SEZ restoration program. 

With respect to Lake habitat, Alternative 2 (implementation of the 
1981 208 plan) would reduce or eliminate additional damage to existing 
fish spawning habitat and other prime fish habitat. Alternative 2 
prohibits the discharge, or threatened discharge, of solid or liquid 
wastes attributable to new pier construction in fish spawning habitat 
or areas immediately offshore of stream inlets. Pier construction is 
discouraged in other prime fish habitat. BMPs, capital improvements, 
and discharge permits should also reduce silt damage to Lake habitat. 

Alternative 2 would be consistent with the attainment and maintenance 
of TRPA thresholds pertaining to fish, and would have a positive 
impact on both stream and Lake habitat. Compared to the other 
alternatives, the magnitude of the positive impacts is smaller, 
because Alternative 2 allows additional development but does not 
include SEZ restoration and allows SEZ encroachment without explicit 
requirements for offsetting restoration. 

Hybrid Plan. Although it allows additional development in the Tahoe 
Region, the regulatory and remedial programs of Alternative 3 (Hybrid 
Plan) would have a beneficial effect on several of the causative 
factors that degrade stream habitat for fish. The program of BMP 
implementation, the Capital Improvements Program, the SEZ Restoration 
Program, the excess coverage mitigation program, and the use of 
discharge standards and permits would reduce siltation problems, 
reduce the impacts of urban runoff, and reduce the impacts of snow 
disposal on stream habitat. The SEZ Restoration Program (Volume 111) 
would also help to remedy existing impacts from past channelization, 



dredging, and quarrying and from bridges and culverts. Although 
Alternative 3 allows about 30 acres of new SEZ disturbance, that 
disturbance must be offset at 1.5:l. The offsets and the SEZ 
Restoration Program, combined, would result in the restoration of 
about 1345 acres of SEZ (Table 27). 

Siltation of Lake habitat would also be reduced by the regulatory and 
remedial programs, along with restrictions on shorezone encroachment 
and alteration of vegetation in the shorezone. Like Alternative 2, 
Alternative 3 prohibits the discharge, or threatened discharge, of 
solid or liquid wastes attributable to new pier construction in fish 
spawning habitat or areas immediately offshore of stream inlets. 

Alternative 3 would complement TRPA programs to attain and maintain 
the thresholds for fish, and would have positive impacts on both 
stream and Lake habitat. The impacts of Alternative 3 on fish would 
be more positive than the impacts of Alternative 2. 

Proposed 208 Amendments. Although ~lternative 4 (proposed 208 
amendments) allows additional development in the Tahoe Region, the 
regulatory and remedial programs of Alternative 4 will have a 
beneficial effect on several of the causative factors that degrade 
stream habitat for fish, including siltation, urban runoff, and snow 
disposal. The SEZ Restoration Program will help remedy existing 
impacts from past channelization, dredging, and quarrying and from 
bridges and culverts. Although Alternative 4 allows about 35 acres of 
new SEZ disturbance, that disturbance must be offset at 1.5:1. The 
offsets and the SEZ Restoration Program, combined, would result in the 
restoration of about 1352 acres of SEZ (Table 27). 

Siltation of Lake habitat would also be reduced by the regulatory and 
remedial programs, along with restrictions on shorezone encroachment 
and alteration of vegetation in the shorezone. Controls on dredging 
and other construction in the shorezone, which limit activities to 
those which are beneficial to existing shorezone conditions, will have 
a positive effect on Lake habitat. 

Alternative 4 will be consistent with TRPA programs to attain and 
maintain the thresholds for fish, and will have positive impacts on 
both stream and Lake habitat. Compared to the other alternatives, 
Alternative 4 should have impacts similar to Alternative 1, due to the 
similarities in their remedial and regulatory programs. 



N. HOUSING 

1. Applicable Standards 

There are no TRPA environmental thresholds for housing. The Goals and 
Policies include a goal of providing, to the extent possible, afford- 
able housing in suitable locations for the residents of the Region, 
and call for special incentives to promote affordable or government- 
assisted housing for low-income households (Goals and Policies, p. 
11-19]. California redevelopment law (California Health and Safety 
Code Section 33000 -- et seq.) requires redevelopment projects to include 
a proportion of affordable housing. 

2. Existing Situation 

According to the Urban Land Institute study panel (1985), housing 
construction costs in the Tahoe ~egion are high. When other costs of 
development (e.g., mitigation fees) are added, a shortage of afford- 
able housing results. Although there are approximately 200 designated 
affordable housing units in the Region, Census data indicate there are 
over 7000 low-income residential housing units (TRPA, 1987a). The 
demand for affordable housing can be expected to increase, as the 
construction sector of the economy is replaced by minimum-wage earners 
in service industries (Economic Technical Committee, 1986). 

There are approximately 26,500 single-family homes in the Region, and 
about 12,000 other dwelling units, but there are only about 19,000 
residential households. Thus, 50 percent of the dwelling units in the 
Region have resident households, and 50 percent are used to house 
visitors. 

Maintaining a diversity of housing types is important to the economy 
of the Region. If sufficient housing diversity can be achieved to 
allow those employed in the Region to also live there, more potential 
sales could be captured by local merchants, setting off multiplier 
effects throughout the Region's economy (ULI, 1985). 

The Plan Area Statements make employee housing a permissible use in 43 
Plan Areas, and multi-family dwellings a permissible use in 52 Plan 
Areas (TRPA, 1987a). Chapter 33 of the Code of Ordinances includes an 
incentive for the construction of new affordable housing, by excepting 
eligible projects from the requirement to have residential growth 
allocations (Code, Subsection 33.2.A). The Code also requires the 
community planning process to consider housing needs (Chapter 141, 
authorizes transfers of existing housing to designated receiving zones 
(Chapter 34), and authorizes TRPA to award bonus multi-family units 
for provision of employee housing or affordable housing and for 
rehabilitation of multi-residential units (Chapter 35). 



3. An t i c ipa t ed  Impacts 

No-Growth Al t e rna t ive .  A l t e r n a t i v e  1 (No-Growth) would n o t  a f f e c t  t h e  
supply of  housing, and would a f f e c t  t h e  d i v e r s i t y  of  a v a i l a b l e  housing 
only  t o  t h e  e x t e n t  t h a t  i t  i s  a f f e c t e d  by r e h a b i l i t a t i o n  and 
conversion o f  o t h e r  uses .  S ince  t h e  popula t ion  o f  t h e  Region would 
n o t  change s i g n i f i c a n t l y ,  o v e r a l l  demand f o r  housing would n o t  
i nc rease .  But,  i f  r e c e n t  t r e n d s  cont inue ,  t h e  demand f o r  a f f o r d a b l e  
housing would i n c r e a s e  because o f  t h e  h igher  p ropor t i on  of  
minimum-wage workers i n  t h e  work fo rce .  

No-Action A l t e r n a t i v e .  A l t e r n a t i v e  2  (No-Action) implements t h e  1981 
208 p l an .  This  a l t e r n a t i v e  would i n c r e a s e  t h e  supply of  s ing le - fami ly  
houses and o t h e r  housing i n  t h e  Region, by al lowing a d d i t i o n a l  
r e s i d e n t i a l  development. S ince  A l t e r n a t i v e  2  would remove many o f  t he  
i n c e n t i v e s  f o r  redevelopment and community p lanning ,  t h e  
hous ing- re la ted  g o a l s  o f  t h e s e  programs would be achieved l e s s  qu ick ly  
under A l t e r n a t i v e  2  than o t h e r  o t h e r  a l t e r n a t i v e s  which encourage 
redevelopment and community planning.  

A l t e r n a t i v e  2  would a l low about  9000 new s i n g l e  family homes and 
approximately 1600 mult i - family r e s idences  ( s ee  Land U s e ) ,  i n c r ea s ing  
t h e  o v e r a l l  supply o f  housing b u t  n o t  changing t h e  e x i s t i n g  d i v e r s i t y  
o f  housing,  which s t r o n g l y  f avo r s  medium- and high-income households.  
A l t e r n a t i v e  2 would cont inue  t h e  e x i s t i n g  imbalance between low-income 
households and a v a i l a b l e  a f f o r d a b l e  housing. 

Hybrid Plan.  A l t e r n a t i v e  3 (Hybrid Plan)  would a l s o  i n c r e a s e  t h e  
supply of s ing le - fami ly  houses and o t h e r  housing i n  t h e  Region, by 
a l lowing  a d d i t i o n a l  r e s i d e n t i a l  development. Like A l t e r n a t i v e  2, t h e  
Hybrid Plan removes many o f  t h e  i n c e n t i v e s  f o r  redevelopment and 
community p lanning ,  and would ach ieve  t h e  hous ing- re la ted  g o a l s  of 
t h e s e  programs l e s s  qu i ck ly  t han  A l t e r n a t i v e  4 .  

A l t e r n a t i v e  3 would a l low about  6000 new s i n g l e  family homes and 
approximately 1600 mul t i - fami ly  r e s idences  ( s ee  Land Use) ,  adding 
p r i m a r i l y  t o  t h e  supply o f  medium- and high-income housing,  and 
cont inu ing  t h e  imbalance between supply and demand f o r  low-income 
housing. 

Proposed 208 Amendments. A l t e r n a t i v e  4 (proposed 208 amendments) a l s o  
a l lows  a d d i t i o n a l  r e s i d e n t i a l  development and w i l l  i n c r e a s e  t h e  supply 
o f  s ing le - fami ly  houses and o t h e r  housing i n  t h e  Region. S ince  
A l t e r n a t i v e  4 i s  meant t o  encourage redevelopment and community 
p l ann ing ,  and f o s t e r  r e h a b i l i t a t i o n  o f  e x i s t i n g  p r o p e r t i e s ,  
A l t e r n a t i v e  4 may i n c r e a s e  t h e  d i v e r s i t y  o f  a v a i l a b l e  housing and make 
more low-income housing a v a i l a b l e  f o r  t hose  who work and l i v e  i n  t h e  
Tahoe Region. T r a n s f e r s  of  coverage t o  m u l t i - r e s i d e n t i a l  development 
i n  community p l a n  a r e a s  can e i t h e r  improve o r  d imin ish  p r o j e c t  
f e a s i b i l i t y ,  depending on t h e  p r i c e  of  t h e  t r a n s f e r r e d  coverage wi th  
r e s p e c t  t o  market p r i c e s  (Economic Technica l  Committee, 1986) .  



0.  NATURAL HAZARDS 

1. Appl icab le  S tandards  

There a r e  no TRPA t h r e s h o l d s  s p e c i f i c a l l y  r e l a t e d  t o  n a t u r a l  hazards .  
The Goals and P o l i c i e s  i n c l u d e  a g o a l  o f  minimizing r i s k s  from n a t u r a l  
h a z a r d s ,  i n c l u d i n g  f l o o d ,  f i r e ,  ava lanche ,  and ea r thquake .  They 
p r o v i d e  t h a t  c o n s t r u c t i o n ,  r e c o n s t r u c t i o n ,  o r  replacement  o f  
s t r u c t u r e s  i n  i d e n t i f i e d  ava lanche  o r  mass i n s t a b i l i t y  hazard  a r e a s  
s h a l l  be r e s t r i c t e d  u n l e s s  p r e c a u t i o n a r y  measures can be  implemented 
t o  ensure  p r o t e c t i o n  o f  p u b l i c  h e a l t h  and s a f e t y .  And t h e y  c a l l  f o r  
p u b l i c  e d u c a t i o n  programs t o  be implemented r e g a r d i n g  w i l d f i r e  and 
f u e l s  management (Goals  and P o l i c i e s ,  p .  11-23, 2 4 ) .  

The Goals and P o l i c i e s  a l s o  (p.  11-24]:  

P r o h i b i t  c o n s t r u c t i o n ,  g r a d i n g ,  and f i l l i n g  o f  l a n d s  w i t h i n  t h e  
100-year f l o o d  p l a i n  and i n  t h e  a r e a  o f  wave runup e x c e p t  a s  
n e c e s s a r y  t o  implement t h e  Goals and P o l i c i e s  . . . [and] r e q u i r e  
a l l  p u b l i c  u t i l i t i e s ,  t r a n s p o r t a t i o n  f a c i l i t i e s ,  and o t h e r  
n e c e s s a r y  p u b l i c  u s e s  l o c a t e d  i n  t h e  100-year f l o o d  p l a i n  and 
a r e a  o f  wave runup t o  be c o n s t r u c t e d  o r  main ta ined  t o  p r e v e n t  
damage from f l o o d i n g  and t o  n o t  cause  f l o o d i n g .  

F e d e r a l  r e g u l a t i o n s  g e n e r a l l y  p r o h i b i t  development w i t h i n  f l o o d  p l a i n s  
(Execu t ive  Order Nos. 11988 (1977) and 11296 ( 1 9 6 6 ) ) .  

2.  E x i s t i n g  S i t u a t i o n  

Because man h a s  developed t h e  Tahoe Region i n  a rugged,  mountain 
environment ,  t h e r e  i s  human exposure  t o  n a t u r a l  h a z a r d s  from 
e a r t h q u a k e s ,  l a n d s l i d e s ,  a v a l a n c h e s ,  f l o o d s ,  and f i r e s .  The EIS f o r  
t h e  Adoption o f  a Regional  P l a n  f o r  t h e  Lake Tahoe Basin  (TRPA, 1983) 
i n c l u d e s  a d i s c u s s i o n  o f  n a t u r a l  hazards  which i s  i n c o r p o r a t e d  h e r e i n  
by r e f e r e n c e .  

Ear thquakes .  The Tahoe Region i s  l o c a t e d  i n  a r e g i o n  o f  a c t i v e  and 
p o t e n t i a l l y - a c t i v e  f a u l t s ,  w i t h  ev idence  o f  movement a long  f a u l t s ,  and 
w i t h  ea r thquakes  i n  and around t h e  Region. The major  n o r t h - s o u t h  
f a u l t  zone o f  t h e  S i e r r a  Nevada i s  about  s i x  m i l e s  e a s t  o f  t h e  Tahoe 
Bas in .  A c t i v e  f a u l t  movement o c c u r s  h e r e  and a l s o  n o r t h  o f  t h e  Bas in .  
The Tahoe Basin and v i c i n i t y  have exper ienced  o v e r  135 e a r t h q u a k e s  
s i n c e  1855. Ear thquakes  can r e s u l t  i n  ground s h a k i n g ,  f a i l u r e ,  o r  
r u p t u r e ,  o r  i n  l a n d s l i d e s  and abnormal ly  l a r g e  waves ( s e i c h e s )  which 
c o u l d  i n u n d a t e  a zone 1 0  f e e t  above t h e  maximum h i g h  w a t e r  l i n e  o f  
Lake Tahoe. S e i c h e s  a r e  a l s o  p o s s i b l e  on t h e  s m a l l e r  l a k e s  i n  t h e  
Region,  such a s  F a l l e n  Leaf Lake. (See TRPA, 1983, p .  21. )  



Landsl ides .  Lands l ides  o r  mudslides involve a c c e l e r a t e d  e ros ion  of  
l a r g e  volumes o f  s o i l  and rocks.  S teep  s l o p e s ,  l a c k  o f  v e g e t a t i v e  - - 

cover ,  and s a t u r a t e d  s o i l s  i nc rease  t h e  p o t e n t i a l  f o r  l a n d s l i d e s  and 
mudslides,  a s  do poorly-engineered p h y s i c a l  improvements. Recent mass 
wast ing has  occur red  i n  Emerald Bay and I n c l i n e  V i l l age  (TRPA, 1983) .  

Avalanches. Snow avalanches occur  more f r e q u e n t l y  a long  t h e  west s i d e  
of t h e  Tahoe Basin than  t h e  e a s t  s i d e .  Avalanches occur  f r equen t ly  
a long C a l i f o r n i a  89 a t  Emerald Bay and on U.S. 50 a t  Meyers Grade. 
T r a v e l l e r s  on t h e  highway network have a h ighe r  exposure t o  avalanche 
hazard than  occupants  o f  t h e  urbanized a r e a s ,  a l though i s o l a t e d  
b u i l d i n g s  have been damaged o r  destroyed by avalanches i n  t h e  p a s t .  

Flooding. Flooding r e s u l t s  from r a p i d  su r f ace  water  runoff  from 
r a i n f a l l ,  snowmelt, o r  bo th ,  t h a t  exceeds t h e  c a p a c i t y  of  t h e  n a t u r a l  
and man-made dra inage  systems. Local ized f looding  occu r s  throughout  
t h e  urbanized a r e a s  of  t h e  Region, b u t  i s  most p r e v a l e n t  i n  low-lying 
a r e a s  o f  t h e  south  sho re ,  wi th  i t s  broad a l l u v i a l  p l a i n .  There have 
been numerous l a r g e  f l oods  i n  t h e  Region, i nc lud ing  those  i n  December, 
1955; January,  1963; December, 1964; and June,  1969 (COE, 1969 and 
1971) .  T r ibu t a ry  s t reams t h a t  a r e  mos t - l ike ly  t o  cause f lood  hazards ,  
by v i r t u e  o f  t h e i r  l a r g e  f lows,  inc lude  t h e  Trout  Creek and Upper 
Truckee River systems,  Blackwood Creek, and Taylor  Creek. 

F i r e .  Due t o  t h e  f i r e  suppress ion  e f f o r t s  o f  t h e  f e d e r a l ,  s t a t e ,  and - 
l o c a l  agenc ies  i n  t h e  Tahoe Region, t h e r e  has  n o t  been a c a t a s t r o p h i c  
f i r e  i n  t h e  Tahoe Region i n  many y e a r s ,  d e s p i t e  t h e  even-aged and 
over-stocked s t and  o f  t r e e s  i n  many a r e a s .  A h igh  p o t e n t i a l  e x i s t s ,  
however, f o r  f i r e s  i n  bo th  n a t u r a l  and urbanized a r e a s ,  due t o  t h e  
normally d ry  summers and dense v e g e t a t i v e  cover .  S t eep  s l o p e s  w i th  
south  o r  west exposure have t h e  h i g h e s t  hazard. 

TRPA has  n o t  adopted a Na tu ra l  Hazards chap te r  i n  t h e  Code of  
Ordinances.  However, t h e  Code o f  Ordinances does m i t i g a t e  r i s k  of  
exposure t o  n a t u r a l  hazards  by emphasizing i n f i l l  o f  urban a r e a s ,  
r e q u i r i n g  mas te r  p l a n s  f o r  s k i  a r e a  and marina expansion,  l i m i t i n g  
land  coverage i n  a r e a s  o f  low land  c a p a b i l i t y ,  a u t h o r i z i n g  
t r a n s f e r s  of  development from SEZs and s t e e p  a r e a s ,  r e g u l a t i n g  uses  i n  
uns t ab l e  a r e a s  o f  t h e  backshore,  r e q u i r i n g  subsur face  i n v e s t i g a t i o n s  
and s lope  s t a b i l i t y  r e p o r t s ,  and au tho r i z ing  management o f  w i l d f i r e  
hazards  (TRPA, 1987a) .  

TRPA's o f f i c i a l  Na tu ra l  Hazard Maps d e p i c t  t h e  l o c a t i o n s  of a r e a s  of 
ground i n s t a b i l i t y ,  s e i smic  ground response,  snow avalanche,  and 
se i ches .  The procedure f o r  e s t a b l i s h i n g  SEZ boundar ies  and se tbacks  
i n  Chapter 37 o f  t h e  Code, and incorpora ted  i n  t h e  proposed 208 
amendments, d e f i n e s  "des igna ted  f l ood  p l a i n "  a s  t h e  In t e rmed ia t e  
Regional Flood o r  t h e  100-year f l ood  a s  e s t a b l i s h e d  by t h e  U.S. Army 
Corps of Engineers  (COE). The BMP Handbook a l s o  r e f e r s  t o  t h e  COE 
maps. The Corps has  analyzed and mapped t h e  100-year f l oodp la in  f o r  
27 s t reams i n  t h e  Region, a s  l i s t e d  i n  Table 33. 



TABLE 33 

Streams wi th  Mapped 100-Year Flood P l a i n s  

Flood P l a i n  Informat ion Reports  

Upper Truckee River  (U.S. COE, 1971) 
Trout  Creek (U.S. COE, 1969) 
Bi jou Creek (U.S. COE, 1969) 
Truckee River  (U.S. COE, 1971) 

Flood Hazard Informat ion (U.S. COE, 1979) 

Angora Creek 
Barton Creek 
Blackwooa Creek 
Burke Creek 
Burton Creek 
Carne l ian  Creek 
Cold Creek 
Edgewood Creek 
F i r s t  Creek 
Glenbrook Creek 
Gr i f  f Creek 
Heavenly Val ley Creek 
Homewood Creek 
Lake Fo re s t  Creek 
Lonely Gulch Creek 
Madden Creek 
McFaul Creek 
McKinney Creek 
M i l l  Creek 
North Zephyr Creek 
South Zephyr Creek 
Tahoe V i s t a  Creek 
Ward Creek 



3. Anticipated Impacts on Natural Hazards 

No-Growth Alternative. Alternative 1 (No-Growth) would maintain the 
risk of exposure to natural hazards (earthquake, landslides, - 
avalanches, flooding, and fires) at approximately the existing levels. 
Existing development, especially in low-lying areas, steep areas, 
known avalanche areas, and areas near major tributary streams would 
continue to have some exposure to hazards from earthquakes, 
landslides, avalanches, flooding, or fire. 

No-Action Alternative. Alternative 2 (No-Action) would continue the 
risk of exposure to natural hazards for existing development, 
especially in low-lying areas, steep areas, avalanche areas, and areas 
near major tributary streams. Alternative 2 would also increase 
exposure to natural hazards by increasing the population of the Region 
and allowing additional residential, commercial, tourist, commercial, 
and public service development. 

Alternative 2 includes the 100-year flood plain as one of the four 
attributes that identifies the limits of an SEZ. Therefore, under 
Alternative 2, the 100-year flood plain is afforded the same 
protection as an SEZ. Construction, grading, and vegetation removal 
are prohibited, except for approved erosion control work; projects 
necessary for implementation of the air quality nonattainment plan or 
the transportation element of the Regional Plan; or projects necessary 
for public recreation or the protection of the public health, safety, 
or general welfare, provided all feasible alternatives have been 
exhausted (TRPA, 1981b, Ordinance 81-5). The allowed land coverage in 
100-year flood plains is one percent, except for the types of projects 
listed above, which are exempt from the coverage limits. 

As discussed under Stream Environment Zones, the 1981 208 plan 
(Alternative 2) could allow about 10 acres of encroachment into SEZs 
under these exceptions. This encroachment may reduce the ability of 
the SEZ to convey flood flows, and expose physical improvements to 
flood damage. 

Hybrid Plan. Alternative 3 (hybrid plan) would also continue the risk 
of exposure to natural hazards for existing development, especially in 
low-lying areas, steep areas, avalanche areas, and areas near major 
tributary streams. Alternative 3 would increase exposure to natural 
hazards by increasing the population of the Region and allowing 
additional residential, commercial, tourist, commercial, and public 
service development. 

Like Alternative 2, Alternative 3 includes the 100-year flood plain as 
one of the four attributes that identifies the limits of an SEZ. 
Construction, grading, and vegetation removal in the 100-year flood 
plain are, therefore, prohibited, except for approved erosion control 
work; projects necessary for implementation of the air 



q u a l i t y  nonattainment plan o r  the  t r anspor ta t ion  element of the  
Regional Plan; o r  p r o j e c t s  necessary f o r  publ ic  recrea t ion  o r  the  
protec t ion  of the  pub l i c  hea l th ,  s a f e t y ,  o r  general  welfare,  provided 
a l l  f eas ib le  a l t e r n a t i v e s  have been exhausted. The base allowed 
coverage i n  designated 100-year f lood p l a i n s  i s  one percent  under 
Al ternat ive  3. 

A s  discussed under Stream Environment Zones, the  hybrid plan 
(Al ternat ive  3) could allow about 30 ac res  of  encroachment i n t o  SEZs 
under the  exceptions,  with a required 1 .5 : l  o f f s e t .  This encroachment 
may never the less  reduce the  a b i l i t y  of a given SEZ t o  convey f lood 
flows, and expose physica l  improvements t o  f lood damage, because the  
o f f s e t  make not  take p lace  i n  the  same watershed a s  the  encroachment. 

The r e s t o r a t i o n  of 1300 acres  of SEZs under Al ternat ive  3 would have a 
benef i c i a l  impact on flood hazards, s ince  it w i l l  increase the  a b i l i t y  
of SEZs i n  the  Region t o  convey flood flows, and remove physica l  
improvements t h a t  can be abandoned o r  re located .  Based on acreage 
alone,  r e s t o r a t i o n  should a f f e c t  about 50 times more SEZ area  than 
permitted encroachment. 

Transfer  of development programs under Al te rna t ive  3 would reduce 
exposure t o  n a t u r a l  hazards t o  the  ex ten t  t h a t  e x i s t i n g  development i s  
t r ans fe r red  from hazard a reas ,  including SEZs. 

Proposed 208 Amendments. Like Al te rna t ives  2 and 3, Al ternat ive  4 
( the  proposed 208 amendments) w i l l  a l s o  continue the  r i s k  of exposure 
t o  n a t u r a l  hazards f o r  e x i s t i n g  development, e spec ia l ly  i n  low-lying 
a r e a s ,  s t eep  a reas ,  avalanche a reas ,  and a r e a s  near major t r i b u t a r y  
streams. Al te rna t ive  4 w i l l  a l s o  increase  exposure t o  na tu ra l  hazards 
by increas ing the  populat ion of the  Region and allowing add i t iona l  
r e s i d e n t i a l ,  commercial, t o u r i s t ,  commercial, and publ ic  se rv ice  
development. 

Under Al ternat ive  4 ,  t he  100-year f lood p l a i n  i s  a secondary SEZ 
ind ica to r  and does n o t ,  by i t s e l f ,  cause a given pa rce l  t o  be 
c l a s s i f i e d  an SEZ. Therefore, although the  Goals and Po l i c i e s  
p r o h i b i t  cons t ruct ion ,  grading, and f i l l i n g  incons i s t en t  with the  
Goals and P o l i c i e s ,  the  base allowed coverage on pa rce l s  i n  the  
100-year f lood p l a i n  but  not i n  SEZs i s  genera l ly  g r e a t e r  than under 
Al ternat ives  2 and 3. This coverage cannot be appl ied  within the  
flood p l a i n ,  except where TRPA f inds  it t o  be cons i s t en t  with the  
Goals and P o l i c i e s ,  bu t  it can be t r a n s f e r r e d  t o  another pa rce l  o r  
another p a r t  of the  same pa rce l  outs ide  t h e  f lood p l a i n .  

A s  discussed under Stream Environment Zones, the  proposed amendments 
(Al ternat ive  4) could allow about 35 ac res  of  encroachment i n t o  S E Z s  
f o r  publ ic  outdoor r ec rea t ion ,  pub l i c  h e a l t h  and s a f e t y ,  and access,  



with a required 1.5:1 o f f s e t .  This encroachment may never the less  
reduce the  a b i l i t y  of a  given SEZ t o  convey f lood flows, and expose 
physica l  improvements t o  flood damage, because the  o f f s e t  may take 
place i n  a  d i f f e r e n t  watershed. 

The r e s t o r a t i o n  of  1300 acres  of SEZs under Al ternat ive  4 w i l l  have a 
b e n e f i c i a l  impact on f lood hazards, s ince  it w i l l  increase  the  a b i l i t y  
of S E Z s  i n  the  Region t o  convey flood flows, and remove physica l  
improvements t h a t  can be abandoned o r  re located .  Based on acreage 
alone,  r e s t o r a t i o n  should a f f e c t  about 43 t imes more SEZ a rea  than 
permit ted encroachment. 

Transfer  of development programs under Al ternat ive  4 would reduce 
exposure t o  n a t u r a l  hazards t o  t h e  ex ten t  t h a t  e x i s t i n g  development 
and land coverage a r e  t r ans fe r red  from hazard a reas ,  including SEZs.  



P. NOISE 

1. Applicable Standards 

The TRPA thresholds (Attachment 1) establish threshold standards for 
both single-event noise and community noise levels. The thresholds 
apply to single-event noise from aircraft, boats, motor vehicles, 
motorcycles, off-road vehicles, and snowmobiles, and community noise 
levels in high density residential areas, low density residential 
areas, hotel/motel areas, commercial areas, urban outdoor recreation 
areas, rural outdoor recreation areas, wilderness and roadless areas, 
and critical wildlife habitat. 

Chapter 23 of the TRPA Code of Ordinances implements the noise 
thresholds, except for aircraft, which are to be addressed later. It 
establishes methods for measuring noise levels, set performance 
standards, specifies compliance procedures, and provides exceptions to 
the noise limitations. 

2. Existing Situation 

Although existing data on single-event and community noise levels are 
sparse, TRPA and others have monitored individual aircraft, 
snowmobiles, and helicopters in the context of master planning, 
compliance programs, and project review. Some commercial and general 
aviation aircraft currently operating at the Lake Tahoe Airport 
violate the aircraft thresholds (TRPA, 1987a). 

Data on community noise levels are also limited. Community noise 
sources include aircraft, traffic, snow making, power transformers, 
pets, parks, playgrounds, outdoor speakers, beaches, boats, and 
natural causes such as wind and waves. Areas typically affected by 
community noise levels are urbanized areas and areas near 
transportation corridors. Land uses such as hospitals and schools are 
considered sensitive to noise impacts, as are backcountry recreation 
and most wildlife habitat areas. 

3. Anticipated Noise Impacts 

No-Growth Alternative. Although controls on off-road vehicle use in 
Alternative 1 (No-Growth) would reduce community noise impacts from 
ORVs, they would not affect single-event noise levels from individual 
vehicles. In general, Alternative 1 would not affect single-event 
noise levels. 

The No-Growth Alternative would limit impacts on community noise 
levels from sources such as transformers, pets, parks, playgrounds, 
beaches, and boats to existing levels, and would reduce community 
noise impacts from traffic, by virtue of the anticipated 12 percent 
decrease in vehicle-miles-travelled (VMT). 



The No-Growth A l t e r n a t i v e  would complement TRPA programs t o  a t t a i n  and 
m a i n t a i n  t h e  n o i s e  t h r e s h o l d s ,  and would n o t  i n c r e a s e  e x i s t i n g  n o i s e  
l e v e l s  s i g n i f i c a n t l y .  

No-Action A l t e r n a t i v e .  L ike  A l t e r n a t i v e  1, A l t e r n a t i v e  2 (No-Action) 
would reduce community n o i s e  impac t s  from ORVs,  b u t  would n o t  a f f e c t  
s i n g l e - e v e n t  n o i s e  l e v e l s  from i n d i v i d u a l  v e h i c l e s .  A d d i t i o n a l  
development w i t h i n  t h e  Region would i n c r e a s e  t h e  p o t e n t i a l  number o f  
s i n g l e  n o i s e  e v e n t s  from such  s o u r c e s  a s  b o a t s ,  t r u c k s ,  and 
motorcyc les .  A s i n g l e  b o a t ,  c a r ,  t r u c k ,  motorcyc le ,  snowmobile, o r  
a i r c r a f t  may o r  may n o t  meet t h e  s i n g l e - e v e n t  s t a n d a r d s  depending on 
how it i s  des igned ,  o p e r a t e d ,  and main ta ined .  

The No-Action A l t e r n a t i v e  would i n c r e a s e  impac t s  on community n o i s e  
l e v e l s  from s o u r c e s  such a s  a i r c r a f t ,  t r a f f i c ,  snow making, power 
t r a n s f o r m e r s ,  p e t s ,  p a r k s ,  p laygrounds ,  ou tdoor  s p e a k e r s ,  beaches ,  
and b o a t s .  Of t h e  f o u r  a l t e r n a t i v e s ,  o n l y  A l t e r n a t i v e  2 would 
i n c r e a s e  Region-wide c o n t r i b u t i o n s  t o  community n o i s e  from t r a f f i c ,  
due t o  t h e  expec ted  12 p e r c e n t  i n c r e a s e  i n  v e h i c l e - m i l e s - t r a v e l l e d  
(VMT) . 
Hybrid P lan .  A l t e r n a t i v e  3 ( h y b r i d  p l a n )  would have n o i s e  impac t s  
s i m i l a r  t o  A l t e r n a t i v e  2 (No-Action). However, A l t e r n a t i v e  3 would 
d e c r e a s e  Region-wide c o n t r i b u t i o n s  t o  community n o i s e  from t r a f f i c ,  
s i n c e  it i s  expec ted  t o  d e c r e a s e  VMT by a b o u t  8  p e r c e n t .  A l t e r n a t i v e  
3 would complement TRPA programs t o  a t t a i n  and m a i n t a i n  t h e  n o i s e  
t h r e s h o l d s .  

Proposed 208 Amendments. A l t e r n a t i v e  4 ( t h e  proposed 208 amendments) 
w i l l  have n o i s e  impac t s  s i m i l a r  t o  A l t e r n a t i v e  3 ( h y b r i d  p l a n ) .  
A l t e r n a t i v e  4 i s  expec ted  t o  d e c r e a s e  Regional  VMT by about  1 0  
p e r c e n t ,  w i t h  a cor responding  d e c r e a s e  i n  community n o i s e  impac t s  from 
t r a f f i c .  A l t e r n a t i v e  4 w i l l  complement TRPA programs t o  a t t a i n  and 
m a i n t a i n  t h e  n o i s e  t h r e s h o l d s .  



Q. PUBLIC HEALTH, SAFETY, AND WELFARE 

1. Applicable Standards 

[Note: Sewage Collect ion and Treatment, Water Supply, Energy, and 
Recreation a r e  discussed separa te ly  i n  t h i s  chapter.  Refer t o  those 
t i t l e s  f o r  add i t iona l  information.] 

There a r e  no TRPA thresholds  s p e c i f i c a l l y  applicable t o  education, 
hea l th  care  se rv ices ,  p o l i c e ,  f i r e  p ro tec t ion ,  and s o l i d  waste 
management. A l l  f i v e  of these  a r e a s ,  however, a re  covered by numerous 
f e d e r a l ,  s t a t e ,  and l o c a l  s tandards.  

The TRPA Goals and P o l i c i e s  c a l l  f o r  staged o r  phased expansion of 
publ ic  f a c i l i t i e s  t o  meet t h e  needs of new development without 
c rea t ing  i n e f f i c i e n c i e s  from over- o r  under-expansion (Goals and 
P o l i c i e s ,  p .  V I - 1 )  . 
The Goals and Po l i c i e s  p r o h i b i t  the  discharge of s o l i d  wastes i n  the  
Region by deposi t ing them i n  o r  on the  land,  except a s  provided i n  
TRPA ordinances (Goals and Po l i c i e s ,  p. 11-45). Exis t ing  s t a t e  
p o l i c i e s  and laws a l s o  p r o h i b i t  s o l i d  waste d isposal  i n  the  Tahoe 
Region. The Goals and P o l i c i e s  s t a t e  t h a t  garbage pick-up s h a l l  be 
mandatory throughout the  Region, and s t ruc tu red  t o  encourage clean-ups 
and recycling.  Local government should review waste d i sposa l  programs 
t o  provide incent ives  f o r  clean-up programs, composting, and recycling 
(Goals and P o l i c i e s ,  p .  VI-3) . 

2. Exist ing S i t u a t i o n  

Education. Four school d i s t r i c t s  and a  community col lege  d i s t r i c t  
serve the  Tahoe Region: the  Lake Tahoe Unified School D i s t r i c t ,  t he  
Tahoe-Truckee Unified School D i s t r i c t ,  t he  Washoe-Incline Vil lage 
School D i s t r i c t ,  the  Douglas County School D i s t r i c t ,  and the  Lake 
Tahoe Community College D i s t r i c t .  There a r e  o ther  p r i v a t e  educational  
f a c i l i t i e s  i n  the  Region, t h e  l a r g e s t  being Sierra-Nevada College i n  
I n c l i n e  Vil lage.  

In 1983, TRPA reported student- teacher r a t i o s  i n  the  publ ic  schools 
ranged from 16 : l  t o  25:1, ind ica t ing  no overcrowding a t  t h a t  time 
(TRPA, 1983). Since t h a t  t ime,  the  populat ion of the  Region has not 
s i g n i f i c a n t l y  increased and the  economy of the  Region has been i n  
dec l ine  (Economic Technical Committee, 1986).  Nevertheless, 
overcrowding of schools  has begun t o  be a  problem, e s p e c i a l l y  a t  the  
elementary l eve l .  This  i s  apparently due t o  the  changing family 
makeup of the  workforce i n  the  Region. 



The Lake Tahoe Community College D i s t r i c t  gained TRPA approval  of  a 
mas te r  p lan  f o r  development i n  1986, and i s  completing t h e  f i r s t  phase 
of  cons t ruc t ion  o f  a new community c o l l e g e  campus on A 1  Tahoe 
Boulevard i n  t h e  C i t y  of  South Lake Tahoe. Refer  t o  t h e  master  p lan  
(LTCC D i s t r i c t ,  1986) f o r  a d d i t i o n a l  d e t a i l .  

Heal th  Care. There a r e  two h o s p i t a l s ,  Barton Memorial and Lakeside,  
i n  t h e  Tahoe Region and ano the r ,  Tahoe F o r e s t ,  o u t s i d e  t h e  Region i n  
Truckee, C a l i f o r n i a .  Barton Hosp i t a l ,  l oca t ed  i n  t h e  C i t y  of  South 
Lake Tahoe, p l a n s  t o  c o n s t r u c t  a 2,700 sq. f t .  b u i l d i n g  f o r  
p o s t - s u r g i c a l  therapy .  Lakeside Hosp i t a l ,  l o c a t e d  i n  I n c l i n e  
V i l l a g e ,  i s  a sma l l e r  f a c i l i t y  and a n t i c i p a t e s  no major expansion o r  
modi f ica t ion  i n  t h e  n e x t  f i v e  years .  Tahoe F o r e s t  Hosp i t a l  s e r v e s  
p o r t i o n s  o f  t h e  North Shore o f  Lake Tahoe and t h e  Truckee Area. 

According t o  t h e  SWRCB (1980) ,  demands f o r  s k i l l e d  nu r s ing  and 
in t e rmed ia t e  c a r e  exceed supply i n  t h e  Tahoe Region, and emergency 
room ca re  f o r  r e s i d e n t s  and v i s i t o r s  i s  cons idered  overcrowded. 
Mental h e a l t h  s e r v i c e s ,  primary-care d e t e c t i o n  and prevent ion  c l i n i c s ,  
r e h a b i l i t a t i o n  s e r v i c e s ,  educa t iona l  programs, and drug and a l coho l  
counse l ing  a r e  g e n e r a l l y  a t  o r  over  capac i ty ,  and many h e a l t h  c a r e  
needs remain u n f u l f i l l e d .  

Po l i ce .  In  g e n e r a l ,  s t a f f i n g  l e v e l s  o f  t h e  p o l i c e  f o r c e s  i n  t h e  
Region a r e  geared t o  t h e  r e s i d e n t  popula t ion ,  r e s u l t i n g  i n  
unde r s t a f f ed  s e r v i c e s  when t h e  popula t ion  swe l l s  wi th  summer and 
hol iday  v i s i t o r s  (SWRCB, 1980) .  T r a f f i c  conges t ion  dur ing  peak 
p e r i o d s  and snow du r ing  t h e  w in t e r  i nc rease  p a t r o l  response t imes 
(TRPA, 1983) .  E l  Dorado County and Douglas County have r e c e n t l y  
cons t ruc t ed  new a d m i n i s t r a t i v e  and j a i l  f a c i l i t i e s ,  and P l a c e r  County 
w i l l  i n i t i a t e  c o n s t r u c t i o n  on a new f a c i l i t y  i n  1988. No o t h e r  
expansions of  p o l i c e  and s h e r i f f  f a c i l i t i e s  a r e  planned a t  t h i s  t ime. 

F i r e .  F i r e  p r o t e c t i o n  s e r v i c e s  a r e  provided i n  C a l i f o r n i a  by t h e  C i t y  - 
of  South Lake Tahoe, t h e  Lake Val ley  F i r e  P r o t e c t i o n  D i s t r i c t ,  t h e  
Meeks Bay F i r e  P r o t e c t i o n  d i s t r i c t ,  t h e  Tahoe C i t y  F i r e  P r o t e c t i o n  
D i s t r i c t ,  and t h e  North Tahoe F i r e  P ro t ec t i on  D i s t r i c t .  I n  Nevada, 
t h e  North Lake Tahoe F i r e  P r o t e c t i o n  D i s t r i c t  ( Inc l ine -Crys t a l  Bay 
F i r e  Department) and t h e  Tahoe-Douglas F i r e  P r o t e c t i o n  D i s t r i c t  
p rovide  f i r e  p r o t e c t i o n  s e r v i c e s .  The USFS and t h e  Nevada Div i s ion  o f  
F o r e s t r y  a r e  a l s o  r e spons ib l e  f o r  wildland f i r e s .  

E x i s t i n g  f i r e  s t a t i o n s  a r e  l o c a t e d  t o  provide adequate  l e v e l s  o f  
s e r v i c e  and response t imes ,  a l though many of t h e  d i s t r i c t s  would l i k e  
t o  i n c r e a s e  t h e  number o f  f i r e  f i g h t e r s  p e r  s h i f t  (TRPA, 1983) .  A new 
f i r e  s t a t i o n  i s  planned t o  s e rve  t h e  Mountain View E s t a t e s  a r e a  i n  E l  
Dorado County (Lake Val ley  F i r e  P r o t e c t i o n  D i s t r i c t )  and a 
conso l ida t ion  of  t h r e e  b u i l d i n g s  i n t o  one l a r g e r  b u i l d i n g  i s  planned 
a t  t h e  Zephyr Cove F i r e  S t a t i o n  (Tahoe-Douglas F i r e  D i s t r i c t ) .  



Also,  a s  d i s c u s s e d  under  Water Supply,  STPUD, TCPUD, t h e  Qua i l  Lake 
Water Company, and t h e  Zephyr Cove Water Dis t r ic t  p l a n  11 p r o j e c t s  i n  
t h e  n e x t  f i v e  y e a r s  t o  meet f i r e  f low requ i rements .  

S o l i d  Wastes. The Lake Tahoe Basin  Water Q u a l i t y  P lan  (SWRCB, 1980) 
and t h e  EIS f o r  t h e  Adoption o f  a  Regional  P lan  f o r  t h e  Lake Tahoe 
Basin  (TRPA, 1983) i n c l u d e  d i s c u s s i o n s  o f  s o l i d  was te  d i s p o s a l ,  
i n c o r p o r a t e d  h e r e i n  by r e f e r e n c e .  C a l i f o r n i a  and Nevada b o t h  p r o h i b i t  
t h e  d i s p o s a l  o f  s o l i d  was te  w i t h i n  t h e  Tahoe Region. Waste from t h e  
South Shore i s  e x p o r t e d  t o  t h e  Douglas County l a n d f i l l  n e a r  
G a r d n e r v i l l e ,  NV; t h e  E a s t e r n  Regional  l a n d f i l l  n e a r  Truckee,  CAI 
s e r v e s  t h e  C a l i f o r n i a  North Shore;  and t h e  Carson C i t y  l a n d f i l l  s e r v e s  
t h e  North Shore o f  Nevada. 

There a r e  n i n e  s o l i d  waste h a u l e r s  (two m u n i c i p a l ,  seven p r i v a t e )  and 
two t r a n s f e r  s t a t i o n s  w i t h i n  t h e  Region. A l l  s o l i d  waste  g e n e r a t e d  i n  
t h e  Region i s  t r a n s p o r t e d  t o  one o f  t h e  t h r e e  l a n d f i l l s  (TRPA, 1 9 8 3 ) .  

The E a s t e r n  Regional  L a n d f i l l  n e a r  Truckee h a s  r e c e n t l y  been g r a n t e d  
p e r m i s s i o n  t o  expand, and i t s  remaining u s e f u l  l i f e  i s  e s t i m a t e d  a t  
abou t  15 y e a r s .  The Douglas County l a n d f i l l  i s  n e a r i n g  i t s  c a p a c i t y .  

3. A n t i c i p a t e d  Impacts  on P u b l i c  H e a l t h ,  S a f e t y ,  and Welfare  

No-Growth A l t e r n a t i v e .  A l t e r n a t i v e  1 (No-Growth) would m a i n t a i n  t h e  
e x i s t i n g  p o p u l a t i o n  i n  t h e  Tahoe Region and would, i n  g e n e r a l ,  n o t  
a f f e c t  t h e  e x i s t i n g  s i t u a t i o n  w i t h  r e s p e c t  t o  t h e  p u b l i c  h e a l t h ,  
s a f e t y ,  and w e l f a r e .  Demand f o r  s o l i d  waste  d i s p o s a l  may be reduced 
by waste  r e d u c t i o n ,  r e s o u r c e  recovery ,  and r e c y c l i n g  programs i n  t h e  
Region, i n c l u d i n g  t h e  r e c e n t l y - e n a c t e d  C a l i f o r n i a  program p l a c i n g  a  
one-cent redemption v a l u e  on many beverage c o n t a i n e r s .  

No-Action A l t e r n a t i v e .  A s  d i s c u s s e d  under  Land Use, A l t e r n a t i v e  2 
(No-Action) would i n c r e a s e  t h e  t o t a l  p o p u l a t i o n  o f  t h e  Region by 
approx imate ly  35 p e r c e n t  o v e r  a  20-year p e r i o d .  The b i g g e s t  i n c r e a s e s  
would o c c u r  i n  E l  Dorado County (40  p e r c e n t )  and P l a c e r  County (37 
p e r c e n t ) .  (See Tab le  21. )  These p o p u l a t i o n  i n c r e a s e s  would p l a c e  
a d d i t i o n a l  demands on e d u c a t i o n ,  h e a l t h  c a r e ,  p o l i c e ,  f i r e ,  and s o l i d  
was te  s e r v i c e s  and f a c i l i t i e s .  I n c r e a s e d  demand f o r  s o l i d  was te  
d i s p o s a l  may be  a t t e n u a t e d  by waste  r e d u c t i o n ,  r e s o u r c e  r e c o v e r y ,  and 
r e c y c l i n g  programs. 

S ince  A l t e r n a t i v e  2  a l l o w s  e x c e p t i o n s  t o  t h e  l i m i t a t i o n s  on l a n d  
coverage f o r  c o n s t r u c t i o n  o f  new p u b l i c  h e a l t h ,  s a f e t y ,  and w e l f a r e  
f a c i l i t i e s ,  A l t e r n a t i v e  2 may r e s u l t  i n  lower  c o n s t r u c t i o n  c o s t s  f o r  
such f a c i l i t i e s ,  compared t o  A l t e r n a t i v e s  3  and 4 ,  i f  t h o s e  f a c i l i t i e s  
must exceed t h e  B a i l e y  coverage c o e f f i c i e n t s  on i n d i v i d u a l  p a r c e l s .  



Hybrid Plan. Alternative 3  (hybrid plan) would increase the  t o t a l  
population of the  Region by approximately 27 percent over a  20-year 
period. E l  Dorado County and Placer County would grow by 28 t o  30 
percent ,  while Washoe County and Douglas County would grow by 20 t o  21 
percent. (See Table 2 1 . )  These population increases would place 
addit ional  demands on education, health care ,  pol ice ,  f i r e ,  and so l id  
waste services  and f a c i l i t i e s .  Increased demand f o r  so l i d  waste 
disposal  may be at tenuated by waste reduction, resource recoverage, 
and recycling programs. 

Since Alternative 3  exp l i c i t l y  requires t r an s f e r s  of coverage fo r  
construction of new public heal th ,  safe ty ,  and welfare f a c i l i t i e s  
which exceed the  base allowed land coverage, construction cos t s  f o r  
such f a c i l i t i e s  may be higher, compared t o  Alternative 2 .  

Proposed 208 Amendments. Alternative 4 ( t he  proposed amendments) 
would a l so  increase the  population of the  Region by about 27  percent 
over a  20-year period.  The population i n  E l  Dorado County would 
increase the most (31 percen t ) ,  while the  population in  Washoe County 
would increase the  l e a s t  (18 percen t ) .  (See Table 2 1 . )  These 
population increases w i l l  place addi t ional  demands on education, 
heal th  care ,  po l ice ,  f i r e ,  and so l i d  waste services  and f a c i l i t i e s .  
The l a rge s t  increases i n  demand w i l l  occur i n  E l  Dorado County. 
Increased demand f o r  so l i d  waste disposal  may be at tenuated by waste 
reduction, resource recovery, and recycling programs. 

Like Alternative 3 ,  Al ternat ive  4 e x p l i c i t l y  requires  t r an s f e r  of 
coverage fo r  construction of new public heal th ,  sa fe ty ,  and welfare 
f a c i l i t i e s  which exceed the base allowed land coverage. Construction 
cos t s  f o r  such f a c i l i t i e s  may be higher than they would be under 
Alternative 2 .  



R . RECREATION 

1. Applicable Standards 

The TRPA thresholds include a policy statement calling for the 
preservation and enhancement of a high quality recreational experience 
in the Tahoe Region, preservation of high quality undeveloped 
shorezone and other natural areas, provisions for additional access to 
the shorezone and low density recreational areas, and reservation of a 
fair share of the Region's total capacity for outdoor recreation 
available to the general public. (See Attachment 1.) 

The Goals and Policies call for low-density recreational experiences 
along undeveloped shorelines and other natural areas; regulation of 
areas selected for nature study and wildlife observation; expansion of 
trail systems for hiking and horseback riding; relocation of 
underutilized trails in sensitive areas; and regulation of off-highway 
vehicle use. The Goals and Policies also require TRPA to make written 
findings, when reviewing indoor recreational uses, that sufficient 
capacity remains for outdoor uses (Goals and Policies, pp. V-1 to 5). 

The Goals and Policies also call for additional developed outdoor 
recreation facilities capable of accommodating 6,114 PAOT in overnight 
facilities, 6,761 PAOT in summer day use facilities, and 12,400 PAOT 
in winter day-use facilities. The Plan Area Statements allocate 
recreational PAOTs to the various plan areas. 

2. Existing Situation 

The EIS for the Adoption of a Regional Plan for the Lake Tahoe Basin 
(TRPA, 1983) includes a discussion of the existing recreation 
situation, incorporated herein by reference. 

The Tahoe Region is ideal for a variety of outdoor recreational 
activities, including swimming, boating, water skiing, fishing, 
sight-seeing, hiking, skiing, camping, and other outdoor activities. 
Of the 23 million visitor days spent each year in the Region, 27 
percent (about 6.2 million days) are associated with outdoor 
recreational activity (WFRC, 1979). The present outdoor recreational 
facilities are heavily utilized during the peak winter and summer 
periods. During peak summer months, there is a shortage of developed 
and wilderness campsites, day use facilities, and trails. During peak 
winter days, capacity constraints at developed ski areas are sometimes 
exceeded (TRPA, 1983). 



Seasonal use of campgrounds is estimated at 71 percent of capacity. 
The USFS standards consider a campground heavily-used at 50 percent of 
capacity over a 100- to 120-day season. Campground use increased at 
an annual average rate of 13 percent from 1972 to 1982 (TRPA, 1983). 
The total capacity of public and private camping facilities is over 
10,000 PAOT, assuming 5 persons per campsite. 

There are approximately 22 miles of beach open to the public in the 
Region, representing 31 percent of the shoreline. The beaches 
experience intense use and are frequently at capacity in the summer. 
Parking is often a limiting factor to beach use (TRPA, 1983). 

Back country and wilderness areas provide recreational opportunities 
for hiking and camping. The Desolation Wilderness Area has 
approximately 21,300 acres within the Lake Tahoe Region. Total use of 
the ~esolation Wilderness in 1981 was 104,300 visitor days (TRPA, 
1983) . 
The Tahoe Region contains all or part of five developed ski areas 
which provide capacity for about 18,000 skiers at one time. Ski areas 
outside the Region provide a capacity of over 66,000 skiers at one 
time within reasonable daily travel distance from Lake Tahoe. In the 
1981-1982 season, lift ticket sales in the Tahoe Region totalled about 
740,000 (TRPA, 1983) . 

3. Anticipated Impacts on Recreation 

No-Growth Alternative. Under the No-Growth Alternative (Alternative 
1) it would be difficult or impossible to provide the additional 
recreational capacity in the Region the TRPA thresholds and Goals and 
Policies call for. Construction of new facilities to accommodate 
overnight use and summer and winter day use could not result in 
additional land coverage or transfer of coverage. Imbalances between 
supply and demand in these categories would continue to exist. 
Because resident and visitor population would remain stable under 
Alternative 1, the demand for recreational facilities by residents and 
visitors would not change significantly, although demand could be 
affected by increased levels of day use from outside the Tahoe Region. 

The No-Growth Alternative would interfere with TRPA's programs to 
provide additional access to the shorezone and low density 
recreational areas and, therefore, is not consistent with the TRPA 
threshold. To attain and maintain the threshold, Alternative 1 would 
have to be modified to allow additional access to the shorezone and 
low density recreational areas. 

No-Action Alternative. The 1981 208 plan, Alternative 2 (No-Action), 
allows exceptions for public recreation to the requirement that future 
development comply with the Bailey coefficients on a lot-by-lot basis, 
and to the prohibition on construction, grading, and vegetation 
removal within SEZs. 



The California-side policies of the 1981 208 plan prohibit further 
encroachment of golf courses into SEZs, and prohibit fertilizer use on 
new or expanded golf courses except where they are located away from 
SEZs . 
Alternative 2 prohibits the channelization, diversion, or other 
manipulation of streams for new developed ski areas. No riparian 
vegetation may be removed, and no physical structures or other 
improvements are allowed within SEZs. Crossing of SEZs with ski runs 
shall be accomplished with as little disturbance as possible. 

For new ski resorts in California, Alternative 2 prohibits new roads 
on high erosion hazard lands and in SEZs; limits land coverage to one 
percent on low capability lands; specifies that stream crossings shall 
not affect more than five percent of the total SEZ within the ski 
area, with no cut, fills, or relocations of SEZs; prohibits soil 
disturbance in SEZs except for stream crossings; and requires 
revegetation with native plants rhizomatous grasses. 

Within California, Alternative 2 prohibits campground development in 
high erosion hazard lands or SEZs. 

According to the SWRCB (1980), the control measures of Alternative 2 
should not affect ski area expansion in California, but they may 
affect operation of facilities when snow cover is poor. The policies 
regarding golf courses effectively prohibit golf course construction 
in the portions of the Region in California (SWRCB, 1980, p. 232). 

In general, the impacts of Alternative 2 on recreation would be 
positive, since it allows for development of additional recreational 
facilities to balance supply and demand during summer and winter peak 
periods. Alternative 2 would be consistent with TRPA programs to 
attain and maintain the recreation threshold. Under Alternative 2, 
the population of the Region is expected to increase about 35 percent, 
increasing demand for recreational facilities from residents and 
visitors by a corresponding amount. 

Hybrid Plan. Alternative 3 (hybrid plan) continues the regulatory 
provisions of Alternative 2. Alternative 3 also includes an SEZ 
restoration program and land use planning and controls to direct 
recreational development to the most appropriate areas. It allows 
land coverage for new public outdoor recreation which is in excess of 
the Bailey coefficients or in SEZs only by offset or transfer, and 
only up to the limits set forth in Table 13. 

Thus, Alternative 3 would effectively prohibit golf course 
construction in the portion of the Region in California, and might 
affect operations of developed ski areas when snow cover is poor. It 
would have a generally positive impact on recreation, since it allows 
for development of additional facilities to balance supply and demand 



i n  peak per iods ,  r e s u l t s  i n  t h e  r e s t o r a t i o n  of 1300 a c r e s  of  stream 
environment zones, and d i r e c t s  r ec rea t ion  expansion t o  the  
most-appropriate a r e a s  of t h e  Region. Al te rna t ive  3 would be  
c o n s i s t e n t  with TRPA programs t o  a t t a i n  and maintain r e c r e a t i o n  
thresholds .  The population of t h e  Region would increase  by about 27 
percent  under Al ternat ive  3 ,  with a corresponding e f f e c t  on 
r e c r e a t i o n a l  demand. 

To t h e  e x t e n t  t h a t  Al ternat ive  3 r equ i res  coverage t r a n s f e r s  f o r  
cons t ruc t ion  of  outdoor r ec rea t ion  f a c i l i t i e s ,  t h e  c o s t  of  such 
f a c i l i t i e s  may be higher than under Al te rna t ive  2. This  impact would 
be l i m i t e d  t o  r ec rea t ion  f a c i l i t i e s  wi th in  community p lan  a r e a s ,  s ince  
coverage f o r  r ec rea t ion  f a c i l i t i e s  ou t s ide  community p lans  i s  l imi ted  
t o  t h e  Bailey c o e f f i c i e n t s .  Since Al te rna t ive  3 does not  a l low 
over r ides  of  the  Bailey c o e f f i c i e n t s  f o r  pub l i c  outdoor r e c r e a t i o n ,  it 
would cons t ra in  s i t e  s e l e c t i o n  f o r  outdoor r ec rea t ion  f a c i l i t i e s  more 
than Al te rna t ive  2. 

Proposed 208 Amendments. Al t e rna t ive  4 (proposed 208 amendments) 
i d e n t i f i e s  r ec rea t ion  a reas  through t h e  Plan Area Statements a s  
non-urban a r e a s  with good p o t e n t i a l  f o r  developed outdoor r e c r e a t i o n  
o r  concentrated rec rea t ion ,  and ass igns  a management theme t o  each 
area .  (See Section I ,  p. 114.) Outdoor r ec rea t ion  uses  a r e  
permiss ib le  uses a s  s e t  f o r t h  i n  t h e  Plan Area Statements. 

Al t e rna t ive  4 al lows pub l i c  outdoor r e c r e a t i o n  f a c i l i t i e s  i n  land 
c a p a b i l i t y  d i s t r i c t s  1, 2 and 3 and SEZs only wi th in  the  coverage 
l i m i t s  s e t  f o r t h  i n  Table 15, and only i f  (1) necessary a s  p a r t  of  a  
pub l i c  agency's p lans  f o r  pub l i c  outdoor r ec rea t ion ,  (2)  c o n s i s t e n t  
with t h e  Recreation Element of t h e  Regional Plan, (3) the  p r o j e c t ,  by 
i t s  na tu re ,  must be s i t e d  t h e r e ,  (4) t h e r e  i s  no f e a s i b l e  a l t e r n a t i v e  
which avoids o r  reduces the  encroachment, (5)  impacts a r e  f u l l y  
mi t iga ted ,  and ( 6 )  lands i n  c a p a b i l i t y  d i s t r i c t s  1, 2 and 3 a r e  
r e s t o r e d  i n  an amount 1.5 t imes the  a r e a  d is turbed beyond t h e  Bailey 
c o e f f i c i e n t s  and SEZ lands a r e  r e s t o r e d  i n  an amount 1.5 t imes t h e  SEZ 
a rea  d is turbed.  Land coverage f o r  r e c r e a t i o n  p r o j e c t s  ou t s ide  
community p lan  a r e a s  i s  l imi ted  t o  t h e  Bai ley  c o e f f i c i e n t s ,  without  
the  a v a i l a b i l i t y  of  a d d i t i o n a l  coverage by t r a n s f e r .  (See Sect ion  I, 
p. 121.) 

Under Al te rna t ive  4, expansion o f  e x i s t i n g  s k i  f a c i l i t i e s  may be 
permi t ted  based on a master p l a n  f o r  t h e  e n t i r e  s k i  a rea  which 
demonstrates: (1) consistency with t h e  Regional Plan and t h e  Compact, 
( 2 )  consistency wi th  the  a v a i l a b i l i t y  o f  accommodations and 
i n f r a s t r u c t u r e ,  and (3) t h a t  expansion o f  e x i s t i n g  parking f a c i l i t i e s  
f o r  day use does not  occur. A l t e r n a t i v e  4 does not  include t h e  same 
c o n s t r a i n t s  on i n t r u s i o n s  i n  SEZs f o r  s k i  f a c i l i t i e s  a s  do 
Al te rna t ives  2 and 3. However, the  proposed 208 plan  amendments 
inc lude  guidel ines  on f a c i l i t i e s  t h a t  need no t ,  be t h e i r  na tu re ,  be 
loca ted  i n  SEZs cnd land c a p a b i l i t y  d i s t r i c t s  1, 2 and 3 .  See Table 
16. 



New campground f a c i l i t i e s  must be located  i n  a reas  of  s u i t a b l e  land 
c a p a b i l i t y  and i n  proximity t o  necessary i n f r a s t r u c t u r e .  Ex i s t ing  
f a c i l i t i e s  i n  s e n s i t i v e  a r e a s  s h a l l  be encouraged t o  r e l o c a t e  t o  
higher c a p a b i l i t y  lands,  where p r a c t i c a l ,  and day use f a c i l i t i e s  s h a l l  
be encouraged i n  o r  near  e s t a b l i s h e d  urban areas .  (See Sect ion  I,  p. 
149.) 

Al te rna t ive  4 would have a  genera l ly  p o s i t i v e  impact on r e c r e a t i o n ,  
s ince  it al lows f o r  development of a d d i t i o n a l  f a c i l i t i e s  t o  balance 
supply and demand i n  peak pe r iods ,  r e s u l t s  i n  the  r e s t o r a t i o n  of  3.300 
a c r e s  o f  stream environment zones, and d i r e c t s  r e c r e a t i o n  expansion t o  
t h e  most-appropriate a r e a s  of  t h e  Region. Al te rna t ive  4 w i l l  
complement TRPA programs t o  a t t a i n  and maintain t h e  r e c r e a t i o n  
threshold .  The populat ion of  t h e  Region would inc rease  by about 27 
percent  under Al te rna t ive  4 ,  wi th  a  corresponding e f f e c t  on 
r e c r e a t i o n a l  demand. 

To the  ex ten t  t h a t  Al te rna t ive  4 r e q u i r e s  coverage t r a n s f e r s  f o r  
cons t ruct ion  of  outdoor r e c r e a t i o n  f a c i l i t i e s ,  t h e  c o s t  o f  such 
f a c i l i t i e s  may be higher than under Al te rna t ive  2. This  impact would 
be l imi ted  t o  r e c r e a t i o n  f a c i l i t i e s  wi th in  community p lan  a r e a s ,  s ince  
coverage f o r  r ec rea t ion  f a c i l i t i e s  ou t s ide  community p lans  must 
conform t o  the  Bailey c o e f f i c i e n t s .  Since Al te rna t ive  4  does n o t  
a l low overr ides  of t h e  Bai ley  c o e f f i c i e n t s  f o r  pub l i c  outdoor 
r ec rea t ion ,  it would cons t ra in  s i t e  s e l e c t i o n  f o r  outdoor r e c r e a t i o n  
f a c i l i t i e s  more than Al te rna t ive  2. 

Unlike t h e  o the r  a l t e r n a t i v e s ,  Al t e rna t ive  4 does not  p r o h i b i t  t h e  
expansion of  golf  courses i n  t h e  p o r t i o n s  of t h e  Region i n  C a l i f o r n i a ,  
but  it does r equ i re  TRPA t o  make t h e  s i x  f indings ,  above, t o  a l low 
go l f  course expansion i n  land c a p a b i l i t y  d i s t r i c t s  1, 2, and 3  o r  i n  
SEZs and, pursuant  t o  t h e  g u i d e l i n e s  i n  Table 16, t h e  TRPA could no t  
make t h e  f ind ing  t h a t  a  go l f  course ,  by i t s  nature ,  must be s i t e d  i n  
land c a p a b i l i t y  d i s t r i c t s  1, 2 o r  3  o r  i n  a  SEZ. 



S. SCENIC RESOURCES 

1. Applicable Standards 

The TRPA thresholds address scenic resources within 46 roadway units 
and 33 shoreline units. (See TRPA, 1982d, p. 13-24.) For these 
units, the TRPA thresholds require the numerical rating assigned each 
unit to be maintained or improved, including the composite scenic 
quality ratings and scenic resource thresholds. The thresholds also 
require travel route ratings to be maintained for all roadway and 
shoreline units, and improved in roadways units rated 15 or below and 
shoreline units rated 7 or below. The thresholds also state that it 
is TRPA policy to improve the visual quality of views from bike paths 
and outdoor recreation areas open to the general public. (See 
Attachment 1. ) 

The Goals and Policies include goals of maintaining and restoring the 
scenic qualities of the natural-appearing landscape, and improving 
accessibility of Lake Tahoe for public viewing (Goals and Policies, p. 
IV-20). 

2. Existing Situation 

The most-recent surveys of scenic ratings in the Tahoe Region took 
place in 1982 (TRPA, 1982d) and 1987 (Wagstaff and Brady, 1987) . The 
results of these surveys are incorporated herein by reference. In 
general, scenic ratings are reduced by such factors as roads, 
buildings, signs, powerlines, and fences stemming from the 
urbanization of the Tahoe Region and subsequent demand for services, 
utilities, and recreation. 

The Plan Area Statements designate approximately 50 plan areas for 
scenic restoration. (See TRPA, 1987a, Table 14.) TRPA is developing 
a set of scenic management criteria for each of the restoration areas 
to guide project review and community planning activities in those 
areas. The Code of Ordinances addresses scenic concerns in Chapter 14 
(community plan provisions), Chapter 16 (master plan requirements), 
Chapter 22 (height standards), Chapter 30 (design standards), Chapters 
54 and 55 (development standards for the shorezone and backshore), and 
Chapter 71 (tree removal standards). 

TRPA is currently developing additional ordinances and programs to 
attain and maintain the scenic resource thresholds. 

3. Anticipated Impacts on Scenic Resources 

No-Growth Alternative. Alternative 1 (No-Growth) would not increase 
visual clutter with new roads or buildings that require additional 
coverage, since it allows no new land coverage or transfers of 
coverage. Signs, fences, and other structures that do not require 
additional land coverage would continue to be built. 



The programs of BMP implementation, capital improvements, SEZ 
restoration, and excess coverage mitigation, native and adapted plant 
requirements, and restrictions on shoreline encroachment and 
vegetation alteration under Alternative 1 would enhance the quality of 
scenic resources throughout the Region. 

Since, as discussed under Land Use, Alternative 1 reduces the 
incentives for community planning and redevelopment, the scenic 
benefits which would accompany those programs would not occur, or 
would occur very slowly. Thus, although the impacts of Alternative 1 
on scenic resources are generally positive, implementation of 
Alternative 1 would interfere with TRPA programs to attain and 
maintain the scenic resource thresholds. To attain and maintain the 
thresholds, Alternative 1 would have to be modified to include 
incentives for rehabilitation of areas targeted for scenic 
restoration. 

No-Action Alternative. Alternative 2 (No-Action) includes a risk of 
increasing visual clutter with new roads, buildings, signs, fences, 
and other structures, since it allows additional development in all 
categories: residential, commercial, tourist, recreation, and public 
service. Alternative 2 would allow the largest number of new 
single-family homes of the four alternatives. This risk would be 
reduced by implementation of the regulatory programs of Alternative 2, 
including BMP implementation, SEZ protection, land coverage 
limitations, and limits on new subdivisions. 

Alternative 2 would enhance the quality of scenic resources through 
the programs of BMP implementation and capital improvements, but not 
to the same extent as the other alternatives, since Alternative 2 does 
not include SEZ restoration, excess coverage mitigation, native and 
adapted plant requirements, and restrictions on shorezone encroachment 
and vegetation alteration. 

Since Alternative 2 also reduces the incentives for community planning 
and redevelopment, the scenic benefits which would accompany those 
programs would not occur, or would occur very slowly. Thus, 
implementation of Alternative 2 would interfere with TRPA programs to 
attain and maintain the scenic resource thresholds. To attain and 
maintain the thresholds, Alternative 2 would have to be modified to 
include incentives for rehabilitation of areas targeted for scenic 
restoration. 

Hybrid Alternative. Alternative 3 (hybrid plan) also includes a risk 
of increasing visual clutter with new roads, buildings, signs, fences, 
and other structures, since it allows additional development in all 
categories: residential, commercial, tourist, recreation, and public 
service. Alternative 3 would allow fewer new single-family homes than 
Alternative 2. The risk to scenic quality would be mitigated by 
implementation of the regulatory programs of Alternative 3, including 



BMP implementation, SEZ protection, land coverage limitations, and 
limits on new subdivisions, and especially the provisions to protect 
and enhance the scenic quality contained in various chapters of the 
Code of Ordinances, such as Chapter 22 (height), Chapter 30 (design 
standards), and Chapters 54 and 55 (shorezone). 

Alternative 3 would enhance the quality of scenic resources through 
the programs of BMP implementation, capital improvements, SEZ 
restoration, excess coverage mitigation, native and adapted plant 
requirements, and restrictions on shorezone encroachment and 
vegetation alteration. 

Since Alternative 3 also reduces the incentives for community planning 
and redevelopment, the scenic benefits which would accompany those 
programs would not occur, or would occur very slowly. Thus, 
implementation of Alternative 3 would interfere with TRPA programs to 
attain and maintain the scenic resource thresholds. To attain and 
maintain the thresholds, Alternative 3 would have to be modified to 
include incentives for rehabilitation of areas targeted for scenic 
restoration. 

Proposed 208 Amendments. Alternative 4 (the proposed 208 amendments) 
will have impacts on scenic resources similar to Alternative 3, the 
hybrid plan. However, since Alternative 4 includes incentives for 
community planning and redevelopment, and since it allows coverage 
transfers between parcels, it will result in additional benefits to 
scenic resources from revitalization of urban areas and creation of 
additional view corridors to the mountains and Lake Tahoe. 

Implementation of Alternative 4 is consistent with TRPA programs to 
attain and maintain the scenic resource thresholds, and will 
contribute to the attainment and maintenance of the threshold 
standards. 



T. SHOREZONE 

1. Applicable Standards 

There are no TRPA thresholds specifically applicable to the shorezone. 
The Goals and Policies establish a goal of providing for the 
appropriate shoreline uses of Lake Tahoe, Cascade Lake, and Fallen 
Leaf Lake while preserving their natural and aesthetic qualities 
(Goals and Policies, p. IV-15). Chapters 50 through 56 of the TRPA 
Code of Ordinances establish detailed shorezone standards regarding 
project review, permissible uses and accessory structures, existing 
structures, shorezone tolerance districts and development standards, 
development standards lakeward of high water, development standards in 
the backshore, and mitigation requirements. 

Local, state, and federal agencies have also established standards 
for activities in the shorezone, including: the California Division of 
State Lands, the Nevada Division of State Lands, the U.S. Army Corps 
of Engineers, the Nevada Department of Wildlife (NDW), the California 
Department of Fish and Game (CDFG), county governments, and the 
California State Water Resources Control Board. These standards are 
discussed in the EIS for the Establishment of Environmental Threshold 
Carrying Capacities (TRPA, 1982b), pp. 36 and 37. 

The policy of the CDFG is to recommend against approval of any private 
pier and buoy projects proposed in prime fish habitat areas, and to 
recommend against any proposed development which will have an adverse 
impact on a marsh. NDW policies call for prime fish and aquatic 
habitats to be protected from unnecessary and unreasonable 
interference, especially in prime shore spawning areas. The policies 
of the other federal and state agencies also protect prime fish 
habitat, significant fish spawning areas, biologically important 
stream inlets, and marsh or riparian habitats from the impacts of 
construction of public and private docking facilities (TRPA, 1982b). 

The SWRCB, through the Lahontan Board, regulates activities in the 
shorezone under the provisions of the 1981 208 plan, which, within 
California, require construction in Lake Tahoe to be surrounded by 
vertical sediment barriers and prohibit the discharge, or threatened 
discharge, of solid or liquid wastes attributable to new pier 
construction in significant fish spawning habitat or areas immediately 
offshore of stream inlets. (See p. 206.) 

2. Existing Situation 

The shorezone of Lake Tahoe is described in The Shorezone System for 
Lake Tahoe (Orme, 1971) and the EIS for the Adoption of a Regional 
Plan for the Lake Tahoe Basin (TRPA, 1983). These descriptions are 
included herein by reference. 



The shorezone consists of the backshore, foreshore, and nearshore. 
The backshore is the area of wave runup or area of instability, plus 
ten feet. The foreshore is the area of lake level fluctuation between 
the high and low water level. The nearshore of Lake Tahoe extends 
lakeward from the low water elevation to a depth of 30 feet, or to a 
minimum width of 350 feet. In other lakes, the nearshore extends to a 
dept of 25 feet below the low water elevation. (Code of Ordinances, 
Sections 2.2 and 55.2.) 

The shoreline of Lake Tahoe is 71 miles long, with approximately 70 
percent in private ownership. Recreation and open space are the 
overall dominant uses of the shorezone. There are approximately 72 
beach sites of varying size in Lake Tahoe's shorezone, with about half 
in public ownership. There are 14 existing marinas, with a total of 
about 950 boat slips, in the Tahoe Region. Nine marinas responded to 
a TRPA survey of marina operators in 1988, expressing interest in 
expansions totalling about 850 slips. TRPA is not aware of plans by 
any public or private entities to construct new marinas. There are 
approximately 1300 littoral parcels on Lake Tahoe. As of 1977, there 
were 511 single-use piers, 122 multi-use piers, and 25 boat launching 
facilities including marinas (Phillips Brandt Reddick McDonald and 
Grefe, 1978). Thus, there are over 600 littoral parcels without piers 
or marinas. 

Piers, marinas, buoys, breakwaters, floating docks, and jetties are 
found in the nearshore, along with most prime fish habitat. Prime 
fish habitat consists of areas of rock, rubble, or cobble substrates 
which provide suitable conditions to support prey organisms and 
spawning. TRPA has recently initiated a study of the relationships 
between shorezone development and fish habitat, which will be 
completed in 1990. 

The shorezone is particularly attractive to many species of wildlife. 
Habitats of special interest in the shorezone include bald eagle, 
waterfowl, and osprey habitat. (See Wildlife.) 

As discussed in the Problem Assessment (Section I, p. 1031, erosion of 
Lake Tahoe's shoreline is largely a natural process which contributes 
to the stability of the shoreline. Erosion of backshore bluffs is a 
major source of beach sand, and where the erosion process is 
interrupted by man's intervention, beach erosion and deep water 
beaches result. Tributary streams whose channels meander back and 
forth create barrier beaches, which protect backshore areas from wave 
action. Encroachment into delta areas interrupts the natural process 
of barrier beach formation, and backshore erosion may occur. 
When Lake levels rise unnaturally, large quantities of sediment may be 
eroded from backshore areas while the Lake attempts to establish a new 
equilibrium with the shoreline. 

Of the 62 plan areas adjacent to the shorezone, 35 are designated as 
residential areas. Ten areas are eligible for community plans, and 
there are 21 in which marinas are permissible uses. 



3. Anticipated Impacts on the Shorezone 

No-Growth Alternative. Alternative 1 (No-Growth) includes the 
restrictions on shoreline encroachment from the proposed 208 - - 

amendments, described in Section I, p. 154. All vegetation at the 
interface of the backshore and foreshore shall remain undisturbed; the 
use of lawns or ornamental vegetation is discouraged; and policies are 
established to protect the various shorezone tolerance districts. 
TRPA would regulate the placement of new buoys, piers, and other 
structures to avoid degradation of fish habitat and interference with 
littoral drift, and would require mitigation of all impacts. 
Retention of a natural buffer to minimize impacts of backshore 
development is preferred over engineering solutions to backshore 
instability. The BMP Handbook includes special construction 
techniques and development criteria applicable to the shorezone. 

Since Alternative 1 allows no new land coverage or transfers of 
coverage, additional development in the shorezone would be limited 
compared to the other alternatives. TRPA regulations would avoid 
impacts of new structures in the shorezone on fish habitat, in 
accordance with the findings of the ongoing TRPA study. 
Implementation of shorezone BMPs and vegetation policies would have a 
positive impact on the stability and integrity of the shorezone. 

No-Action Alternative. Alternative 2 (No-Action) includes the 
implementation of the shorezone policies of the 1981 208 plan, 
described under Applicable Standards, above. Those policies require 
sediment barriers for all construction activities in the nearshore and 
effectively prohibit new pier construction in significant fish 
spawning habitat or areas immediately offshore of stream inlets. They 
would have a positive impact on shorezone water quality and values 
related to fisheries. 

Alternative 2 would nevertheless result in some additional development 
in the shorezone. Implementation of BMPs, limits on land coverage, 
restrictions on SEZ encroachment and vegetation alteration, and 
controls on vessel wastes would minimize the impacts of that 
development on the shorezone. 

Hybrid Plan. Alternative 3 (hybrid plan) adds control measures to the 
1981 plan, Alternative 2. Alternative 3 restricts shorezone 
development in accordance with the shorezone tolerance districts 
depicted on TRPA overlay maps, and requires the application of BMPs to 
public and private lands in shorezone areas. In combination with the 
policies of the 1981 plan, these policies would have a positive impact 
on shorezone water quality, shorezone fishery values, shorezone 
stability and integrity, and shorezone erosion, and would have a more 
positive impact than Alternative 2. 

Under Alternative 3, there would also be additional development in the 
shorezone. Implementation of BMPs, Limits on land coverage, 
restrictions on SEZ encroachment and vegetation alteration, controls 
on vessel wastes, excess coverage mitigation, land use planning and 



control, SEZ restoration, restrictions on pier construction, and 
protection of the various shorezone tolerance districts would minimize 
the shorezone impacts of that development. 

Proposed 208 Amendments. Alternative 4 (proposed 208 amendments) 
includes the restrictions on shoreline encroachment described in 
Section I, p. 154. All vegetation at the interface of the backshore 
and foreshore shall remain undisturbed; the use of lawns or ornamental 
vegetation is discouraged; and policies are established to protect the 
various shorezone tolerance districts. TRPA will regulate the 
placement of new buoys, piers, and other structures to avoid 
degradation of fish habitat and interference with littoral drift, and 
will require mitigation of all impacts. Retention of a natural buffer 
to minimize impacts of backshore development is preferred over 
engineering solutions to backshore instability. The BMP Handbook is 
being amended to include special construction techniques and 
development criteria applicable to the shorezone. 

Alternative 4 will result in some additional development in the 
shorezone. TRPA will avoid impacts of new structures in the shorezone 
on fish habitat, in accordance with the findings of the ongoing TRPA 
study. Implementation of shorezone BMPs and vegetation policies will 
have a positive impact on the stability and integrity of the 
shorezone, and implementation of the shorezone policies, above, will 
minimize the impacts of additional development on the shorezone. 



U. VEGETATION 

1. Applicable Standards 

There are 16 TRPA thresholds covering common and uncommon vegetation 
and sensitive plants. (See Attachment 1.) The thresholds call for an 
increase in plant and structural diversity, perpetuation of specific 
vegetation associations, limitations on forest openings, protection of 
four uncommon plant communities, and the maintenance of population 
sites for five sensitive plants. State and federal standards for 
threatened and endangered plant species also apply within the Region. 

2. Existing Situation 

For a description of the vegetation of the Tahoe Region, see the 
Setting, p. 24. The existing data are insufficient to reveal whether 
plan and structural diversity have changed since the thresholds were 
adopted in 1982. Poor diversity is the result of the even-aged timber 
stand resulting from logging in the late 18001s, along with current 
fire suppression practices. 

The uncommon plant communities listed in the thresholds (deepwater 
plants of Lake Tahoe, Grass Lake sphagnum bog, Osgood Swamp, and the 
Freel Peak Cushion Plant Community) are all on public lands or in the 
deep waters of Lake Tahoe. 

With the exception of the Rorippa subumbellata ("Tahoe Yellow Cress"), 
all population sites of the sensitive plants listed in the thresholds 

- - 

are on public lands in the following areas: Freel Peak, Desolation 
Wilderness, Job's Sister, and Mount Rose. The Rorippa is found in the 
moist backshore and in dry sandy soils on the shore areas of Lake 
Tahoe, and is susceptible to human disturbance and inundation. 
Population sites are found at Glenbrook, Logan Shoals, Nevada Beach, 
Edgewood Golf Course, Tahoe Meadows, the Upper Truckee Marsh, Taylor 
Creek, Tahoma, Ward Creek, Baldwin Beach, and in the Meeks Bay 
Vista/Rubicon area. 

3. Anticipated Impacts on Vegetation 

No-Growth Alternative. Alternative 1 (No-Growth) would allow little 
or no additional residential, commercial, tourist, recreational, and 
public service development in the Tahoe Region. Except for the 
Rorippa, all Plan Areas including habitat for sensitive and uncommon 
plants are classified for conservation and recreation land uses, and 
stresses upon the vegetation of the Region would remain at about the 
existing levels. Restoration of about 1300 acres of stream 
environment zones will have beneficial impacts on vegetation. Because 
of its location in the margin of Lake Tahoe, Rorippa habitat would be 
most susceptible to pressure from existing development. See also the 
discussion of Stream Environment Zones, p, 229. 



No-Action Al ternat ive ,  Al t e rna t ive  2 (No-Action) would a l low 
a d d i t i o n a l  r e s i d e n t i a l ,  commercial, t o u r i s t ,  r e c r e a t i o n a l ,  and p u b l i c  
se rv ice  development i n  the  Tahoe Region, bringing about inc reased  
s t r e s s e s  upon t h e  vegetat ion of  the  Region. This a l t e r n a t i v e  does no t  
include t h e  SEZ r e s t o r a t i o n  program, s o  the  b e n e f i t s  of SEZ 
r e s t o r a t i o n  on vegetat ion would not  occur. Except f o r  t h e  Rorippa, 
a l l  Plan Areas including h a b i t a t  f o r  s e n s i t i v e  and uncommon p l a n t s  a r e  
c l a s s i f i e d  f o r  conservation and r e c r e a t i o n  land uses,  s o  t h a t  
p rese rva t ion  of  s e n s i t i v e  and uncommon p l a n t s  should be c o n s i s t e n t  
with l and  uses i n  those areas .  Because of i t s  loca t ion  i n  t h e  margin 
of Lake Tahoe, and considering the  increased development o f  t h e  
shorezone which w i l l  accompany Al te rna t ive  2, Rorippa h a b i t a t  w i l l  be 
s u s c e p t i b l e  t o  pressure  from e x i s t i n g  and add i t iona l  development, and 
development and a c t i v i t y  i n  t h e  shorezone should avoid adverse impacts 
on Rorippa h a b i t a t .  See a l s o  the  d iscuss ion of  SEZs, p.  230. 

With r e s p e c t  t o  s tandards c a l l i n g  f o r  increased vegeta t ive  d i v e r s i t y ,  
the  USFS, s t a t e  park  departments, s t a t e  f o r e s t r y  departments, and 
o t h e r  agencies w i l l  car ry  ou t  ha rves t ing  programs, prescr ibed burning, 
f u e l s  management, and revegeta t ion ,  wi th  b e n e f i c i a l  impacts upon 
d i v e r s i t y .  These same agencies w i l l  a l s o  enforce grading s t andards ,  
t r e e  removal s tandards ,  and off-road veh ic le  and snowmobile c o n t r o l s ,  
and monitor and evaluate  common vegeta t ion  i n  t h e  Region, t o  ensure 
t h a t  t h e  app l i cab le  s tandards a r e  a t t a i n e d  and maintained. 

Hybrid Plan.  Al te rna t ive  3 (hybrid p lan)  w i l l  have impacts upon 
vegeta t ion  very s i m i l a r  t o  t h e  No-Action Al ternat ive .  The r e s t o r a t i o n  
of 1300 a c r e s  of  SEZ w i l l  have a d d i t i o n a l  b e n e f i c i a l  impacts on 
vegeta t ion .  P roh ib i t ions  on permanent disturbance o r  a l t e r a t i o n  of 
vegeta t ion ,  shorezone setbacks,  c o n t r o l  of ornamental vegeta t ion  i n  
the  shorezone, shorezone to le rance  d i s t r i c t s ,  and p r o h i b i t i o n s  on 
d is turbance  t o  vegeta t ion  a t  the  foreshore/backshore i n t e r f a c e  w i l l  
a l s o  a s s i s t  with a t t a i n i n g  and maintaining the  vegeta t ion  thresholds .  

Proposed 208 Amendments. Al t e rna t ive  4 ,  t h e  proposed 208 amendments, 
w i l l  have impacts upon vegeta t ion  very s i m i l a r  t o  t h e  Hybrid Plan. 



V. WILDLIFE 

1. Applicable Standards 

The TRPA thresholds (Attachment 1) include nine standards covering 
special interest species and habitats of special significance to 
wildlife. The thresholds call for maintenance of a minimum number of 
population sites for the special interest species: goshawk, osprey, 
bald eagle, golden eagle, peregrine falcon, waterfowl, and deer. The 
thresholds also require nondegradation of deciduous trees, wetlands, 
and meadows, as discussed under Stream Environment Zones. 

Federal legislation (Endangered Species Act of 1973) and policies of 
the U.S. Forest Service also are intended to protect threatened and 
endangered species of wildlife. The Forest Service also has a policy 
to protect snags (dead trees) to provide wildlife habitat. The CDFG 
has drafted two deer management plans for the Truckee-Loyalton herd at 
the north end of the Region, and the Carson River herd in the south 
(TRPA, 1982d). 

2. Existing Situation 

The Study Report for the Establishment of Environmental Threshold 
Carrying Capacities (TRPA, 1982d) contains a detailed discussion of 
wildlife in the Region, incorporated herein by reference. 

The basic requirements of wildlife are food, water, cover, and space. 
Combinations of different terrestrial and aquatic environments are 
usually necessary to fulfill the needs of a given species (TRPA, 
1982d). A wide variety of wildlife species visit or live year-round 
in the Region. Many species migrate out of the Region before the 
winter, but in a given year up to 260 different wildlife species 
(birds, mammals, reptiles, amphibians) may be observed (TRPA, 198233). 

Much of the habitat for the TRPA special interest species is on public 
lands, but also involves private property near Heavenly Valley, Tahoe 
Pines, the Cascade Area, the Upper Truckee marsh, Christmas Valley, 
Echo Lakes, and Fallen Leaf Lake. Habitat modification, alteration, 
and disturbance; noise; harassment; and dogs all interfere with the 
maintenance of population sites (TRPA, 1987a). 



Habitat for the various special interest species is found in the 
following locations (TRPA, 1982b, 1987a): 

Goshawk: East Shore, Heavenly Valley area, Tahoe Pines area 

Osprey: Emerald Bay, East Shore Beaches 

Bald Eagle: Emerald Bay, Cascade area, Upper Truckee marsh, Pope 
marsh 

Golden Eagle: high elevations above Carnelian Bay, Kings Beach, 
Fallen Leaf Lake, and Luther Pass 

Waterfowl: Pope marsh, Echo Lakes, Fallen Leaf Lake, Spooner 
Lake, other areas 

Deer: Martis Peak, Mount Rose, Tunnel Creek, Marlette Lake, - 
Spooner Summit, Genoa Peak, Daggett Pass, Heavenly Valley, Cold 
Creek, Trout Creek, Saxon Creek, Amstrong Pass, Dardanelles, 
Desolation, Barker Peak, Ward Peak. 

Chapter 78 of the TRPA Code of Ordinances protects and enhances 
existing wildlife habitats, and applies to any activity or project 
which could affect basic habitat requirements. The provisions of 
Chapter 78 protect SEZs, movement and migration corridors, critical 
habitat, snags, and special habitats of special interest species. 

3. Anticipated Impacts on Wildlife 

No-Growth Alternative. The No-Growth Alternative (Alternative 1) 
would generally improve the existing situation with respect to 
wildlife, since it would not result in additional habitat 
modification, alteration, or disturbance; would result in restoration 
of 1300 acres of SEZs; and would decrease cumulative.noise levels. 
Alternative 1 would complement TRPA programs to attain and maintain 
the wildlife thresholds. 

No-Action Alternative. The No-Action Alternative (Alternative 2) 
would generally result in new residential, commercial, tourist, and 
public service development in locations away from habitat sites of the 
special interest species. Recreational development has the potential 
to impact those sites, however. Also, since Alternative 2 allows 
certain uses to encroach on SEZs without offset or other mitigation, 
Alternative 2 does not attain and maintain the nondegradation standard 
for wildlife habitat of special significance. To attain and maintain 
the wildlife thresholds under Alternative 2, all development must 
conform to the standards of Chapter 78 of the TRPA Code, and the 
alternative must be modified to eliminate encroachments into SEZs 
without offset or mitigation. 



Hybrid Plan. Alternative 3 (hybrid plan) adds the requirement to 
offset SEZ encroachment 1.5:l and adds the program of SEZ restoration 
to the policies of Alternative 2. The impacts of the hybrid plan on 
wildlife would be more positive than Alternative 2. To attain and 
maintain the wildlife thresholds under Alternative 3, all development 
must conform to the standards of Chapter 78 of the TRPA Code. 

Proposed 208 Amendments. Alternative 4 (proposed amendments) is 
similar to Alternative 3 in its impacts on wildlife. To attain and 
maintain the wildlife thresholds under Alternative 4, all development 
must conform to the standards of Chapter 78 of the TRPA Code. 



111. SUMMARY OF IMPACTS 

This chapter summarizes the environmental, social, and economic 
impacts of the proposed 208 amendments and the three alternatives, in 
accordance with Article VII of the Tahoe Regional Planning Compact and 
the requirements of the California Environmental Quality Act (CEQA). 

A. PROPOSED 208 AMENDMENTS 

1. Unavoidable Significant Adverse 
Environmental Effects 

The proposed 208 amendments (Alternative 4) create no adverse 
environmental effects which cannot be mitigated to a less-than- 
significant level. Chapter 11, Anticipated Environmental, Social, and 
Economic Impacts of the Proposed Action and Alternatives, identifies 
the necessary mitigation measures for each potential. adverse impact. 

2.  elations ship Between Short-Term Uses 
of the Environment and Enhancement of 
Long-Term Productivity 

Under the proposed 208 amendments, residents and visitors of the Tahoe 
Region will make short-term use of the environment by filling in 
existing urbanized areas with additional residential, commercial, 
tourist, recreation, and public service development; providing 
improved transportation systems to serve existing and future 
development; creating additional recreation facilities and 
opportunities in the natural areas of the Region; applying remedial 
measures to correct existing problems of erosion, runoff, and land 
disturbance; and--in general--enjoying the unique environmental, 
recreational, educational, and scenic values of the Tahoe Region. 

These short-term uses of the environment will make use of portions of 
the remaining carrying capacity of the Region in terms of water 
quality, air quality, vegetation, wildlife, fish, soils, scenic 
resources, and recreation, and will place additional demands on 
services and facilities for the public health, safety, and welfare. 
However, the proposed amendments are designed to attain and maintain 
the environmental threshold carrying capacities (Attachment 1) and, 
therefore, they will ensure that the long-term productivity of the 
Region is not compromised. The remedial programs of the proposed 
alternative (e.g., SEZ restoration) will enhance the carrying capacity 
of the Region and, in turn, enhance long-term productivity of the 
environment. 



3. Significant Irreversible and Irretrievable 
Commitments of Resources Which Would be Involved 
if the Proposed Action Were Implemented 

The proposed action, when implemented, will result in the creation of 
additional development and new impervious coverage in the Tahoe 
Region, which represent an essentially irreversible commitment of the 
terrestrial resources of the Region. The proposed action will reduce 
the amount of reserve environmental carrying capacity, or "headroom," 
with respect to water quality, air quality, transportation, soils, 
sewage treatment, and water supply, thereby limiting the options of 
future generations who may wish to make additional use of the 
resources of the Region. 

The proposed 208 amendments will also bring about certain transient 
impacts from construction and remedial activities, such as noise 
impacts, water quality impacts, and dust. While proper mitigation 
measures will minimize the transient impacts, they represent an 
irreversible commitment of resources. 

Required investments in water systems, sewage collection and 
treatment, streets and roads, transit, erosion and runoff controls, 
SEZ restoration, and other improvements represent an irretrievable 
commitment of financial resources. 

4. ~rowth-Inducing Impacts 

Although the proposed action will maintain the existing boundaries of 
the urban area within the Tahoe Region, it will result in the in-fill 
of existing urbanized areas and expanded use of non-urban areas. (See 
Chapter 11, Land Use.) It will allow additional residential, 
commercial, tourist, recreation, and public service development, and 
result in approximately a 27 percent increase in the Region's 
population over a 20-year period. 

The proposed amendments will tend to improve the causative factors 
identified as contributing to the current economic decline of the 
Tahoe Region. It will reduce regulatory uncertainty, create 
opportunity for additional investment in the Region, contribute to the 
upgrading of the built environment and economic recovery, ease 
peak-period capacity constraints, and have a beneficial effect on the 
resident economy. (See Chapter 11, The Economy.) 

This additional growth will utilize portions of the remaining carrying 
capacity of the Region, as discussed above, and place additional 
demands on sewage treatment, water supply, solid waste disposal, 
education, health care, police, and fire services and facilities, as 
discussed in Chapter I1 of this Section. 



5. Environmental, Social, and Economic Effects 
Found Not to be Significant 

The analysis of probable impacts in Chapter I1 identifies a number of 
positive environmental, social, and economic effects of the proposed 
208 amendments. The proposed amendments will: promote rehabilitation 
of the built environment; reduce strip development; result in a net 
decrease in land coverage in sensitive land capability districts; 
create new open space; enhance soil productivity, stability, and 
filtration capacity; restore disturbed stream environment zones; 
reduce the area of disturbed lands; reduce drainage density; have a 
positive financial impact on sewage treatment and collection 
districts; contribute to economic recovery; improve housing diversity 
and the availability of low-income housing; reduce the risk of 
flooding; and enhance recreation opportunities. 

The analysis in Chapter I1 identifies potential adverse impacts from 
the proposed action in the areas of water quality, cultural and 
historical resources, and natural hazards. However, the proposed 
action includes mitigation measures which reduce these potential 
impacts to a less-than-significant level. For details, see Chapter 
11. 

The proposed amendments will attain and maintain the TRPA thresholds 
for soils, stream environment zones, and water quality, and are 
consistent with TRPA programs to attain and maintain the remaining 
thresholds: air quality, community design, fish, noise, recreation, 
scenic resources, and wildlife. 

6. Cumulative Impacts 

In analyzing the probable environmental, social, and economic effects 
of the proposed 208 amendments, TRPA has identified and accounted for 
the impacts of all reasonably-foreseeable projects and activities 
which may create related impacts during implementation of the 
amendments over a 20-year period. The analysis is consistent with, 
and tiered off, the related environmental documents listed in Section 
I1 (p. 188), which the TRPA has certified and made available to the 
public. 

B. ALTERNATIVES TO THE PROPOSED ACTION 

Chapter I1 analyzes the anticipated environmental, social, and 
economic impacts of the proposed action and three alternatives. For a 
comparison of the impacts of the four alternative plans, see Table 34. 

In general, the No-Growth Alternative would have many positive impacts 
on the Tahoe Region, but it would discourage redevelopment and 
community planning, not improve problems of traffic congestion, not 
meet state and federal air quality standards for carbon monoxide, 



TABLE 34 

Comparison of Impacts: Proposed Action and Al ternat ives  

Al te rna t ive  
1- . 2 - 3- 4- 

No-Growth No-Action Hybrid Proposed 
Probable Environmental, Soc ia l ,  and Economic Impacts Plan Action 

A. Land Use 

1. changes t h e  e x i s t i n g  land use p a t t e r n  through redevelop- no no no Yes 
ment and community planning? 

2. c r e a t e s  new open space through excess coverage mi t iga t ion?  Yes no Yes Yes 
3. r e s t o r e s  SEZs i n  accordance with TRPA r e s t o r a t i o n  threshold? yes no Y e s  Yes 
4. r e s u l t s  i n  what r e s iden t  and v i s i t o r  population? lowest h ighes t  middle middle 
5 .  r e s u l t s  i n  what a d d i t i o n a l  development? none h ighes t  lower lower 

B. S o i l s  

1. r e s u l t s  i n  what a d d i t i o n a l  land coverage? none h ighes t  lower lower 
2. r e s u l t s  i n  b e n e f i t s  from implementation of  CIP, BMPs? Yes Yes Yes Yes 
3. al lows land coverage i n  excess of Bailey c o e f f i c i e n t s  no Yes no no 

without e x p l i c i t  t r a n s f e r  o r  o f f s e t t i n g  res to ra t ion?  

C. Stream Environment Zones 

1. r e s u l t s  i n  b e n e f i t s  t o  SEZs from r e s t o r a t i o n  program? 
2. c r e a t e s  what change i n  area  of  n a t u r a l l y  functioning SEZ? 

Yes no Yes Yes 
p o s i t i v e  negative p o s i t i v e  p o s i t i v e  



Table 3 4 ,  cont .  - 
A l t e r n a t i v e  

1 - 2- 3- 4 - 
No-Growth No-Action Hybrid Proposed 

Probable Environmental, S o c i a l ,  and Economic Impacts Plan Action 

H. Community Design: c o n s i s t e n t  wi th  TRPA threshold?  Yes Yes Yes Yes 

I. C u l t u r a l ,  H i s t o r i c a l ,  and A r c h i t e c t u r a l  Resources: 
i n c r e a s e s  p re s su re  on t h e s e  resources?  

J. Energy 
1. i n c r e a s e s  energy use  i n  bu i ld ings?  
2. i n c r e a s e s  energy use  from motor f u e l s ?  

K.  F i sh :  c o n s i s t e n t  wi th  TRPA f i s h  th re sho lds?  

L. Housing: i n c r e a s e s  d i v e r s i t y  o f  housing? 

M, Natura l  Hazards: i n c r e a s e s  exposure t o  n a t u r a l  hazards? 

N. Noise: c o n s i s t e n t  wi th  TRPA no i se  t h re sho lds?  

0. Pub l i c  Heal th,  Sa fe ty ,  and Welfare: i n c r e a s e s  demand? 

P. Recreat ion:  c o n s i s t e n t  wi th  TRPA r e c r e a t i o n  th re sho lds?  

Q. Scenic  Resources: c o n s i s t e n t  w i th  TRPA s c e n i c  resource  
th re sho lds?  

R. Shorezone: r e s u l t s  i n  increased  shorezone development? 

S. Wi ld l i f e :  c o n s i s t e n t  wi th  TRPA w i l d l i f e  t h re sho lds?  



Table 34, con t .  - 
A l t e r n a t i v e  

1 - 2- 3- 4 - 
No-Growth No-Action Hybrid Proposed 

Probable Environmental,  S o c i a l ,  and Economic Impacts P lan  Action 

D. T ranspo r t a t i on  and A i r  Qua l i t y  

1. reduces r e g i o n a l  VMT ( v e h i c l e  mi l e s  t r a v e l l e d ) ?  Yes no Yes Yes 
2. meets TRPA s t anda rds  f o r  i n t e r s e c t i o n  leve l -of -serv ice?  no no Yes Y e s  
3 .  meets s t a t e  and f e d e r a l  carbon monoxide s t anda rds?  no no Yes Yes 

E. Water Qua l i t y  

1. what r educ t ion  i n  sediment and n u t r i e n t  l oads  t o  Lake Tahoe? h i g h e s t  lowest  middle middle 
2 .  reduces  atmospheric  depos i t i on  o f  n i t rogen?  Yes Yes Yes Yes 
3 .  improves groundwater q u a l i t y ,  reduces n u t r i e n t  loads?  Y e s  Yes Y e s  Y e s  
4.  w i l l  meet ambient q u a l i t y  s t anda rds  f o r  Lake Tahoe? Yes no Y e s  Yes 
5. p r o t e c t s  t r i b u t a r y  water  q u a l i t y ?  Yes Yes Y e s  Y e s  

F. Sewage C o l l e c t i o n  and Treatment: adequate c a p a c i t y  a v a i l a b l e  a t  

I. STPUD (E l   ora ado) ? 
2. TTSA (Placer /El  Dorado) ? 
3. I V G I D  (Washoe)? 
4. DCSID (Douglas) ? 

G. Economy 

1. i n c r e a s e s  investment  i n  t h e  Tahoe Region? 
2. changes v i s i t o r  mix? 
3 .  r e l i e v e s  c a p a c i t y  c o n s t r a i n t s  dur ing  peak pe r iods?  
4. improves t h e  r e s i d e n t  economy? 

Yes no no no 
excess  [ l l  yes  [ l l  yes  [ l l  y e s  [ l l  
excess  yes  Yes Yes 
exces s  yes  Y e s  Y e s  

Note [ I ] :  TTSA s e r v e s  a r e a s  o u t s i d e  t h e  Tahoe Region. Growth i n  t h e s e  a r e a s  could  
u t i l i z e  a v a i l a b l e  c a p a c i t y  o f  TTSA f a c i l i t i e s .  Development w i th in  t h e  Tahoe Region 
w i l l  n o t  exceed t h e  c a p a c i t y  o f  t h e  expor t  l i n e  nor  f u l l y  u t i l i z e  p l a n t  capac i ty .  



further weaken the Region's economy, not improve the diversity of 
housing, and continue the imbalance between recreation supply and 
demand. 

The No-Action Alternative, implementation of the 1981 plan, would fail 
to attain and maintain TRPA thresholds for soils, stream environment 
zones, air quality, and water quality; would hinder efforts to 
revitalize the built environment and the Region's economy; and would 
not be consistent with TRPA programs to attain and maintain thresholds 
for noise, scenic resources, and wildlife. 

The Hybrid Plan adds additional environmental control programs to the 
No-Action Alternative, but it would still fail to attain and maintain 
air quality thresholds, would hinder revitalization and economic 
recovery, would not improve housing diversity, and would not be 
consistent with TRPA programs to meet scenic resource thresholds. 

C. ORGANIZATIONS AND PERSONS CONSULTED 

TRPA consulted regularly with an inter-agency working group on the 
preparation of the proposed 208 amendments. The members of the 
working group represent the following agencies and organizations: 

California State Water Resources Control Board 
California Regional Water Quality Control Board--Lahontan 

Region 
California Attorney General 
League to Save Lake Tahoe 
Nevada Division of Environmental Protection 
Tahoe Sierra Preservation Council 
United States Environmental Protection Agency--Region IX 
United States Forest Service, Lake Tahoe Basin Management 

Unit 

In addition, TRPA consulted with a number of individual technical 
experts in the preparation of the analysis of potential environmental 
social, and economic impacts, including: 

Sid Davis, soil scientist 
Rick Hydrick, South Tahoe Public Utility District 
Wayne Sheldon, soil scientist, USDA, SCS 
Clarence Skau, Ph.D,, hydrologist 
Robert Twiss, Ph.D., consultant to the California 

Attorney General 
Mike Crooks, California Department of Health Services 



The seven volumes which make up t h e  proposed 208 amendments w e r e  
prepared by t h e  TRPA s t a f f .  The s t a f f  members involved i n  t h e  
preparat ion of  t h e  documents w e r e :  

Karen Anderson, Data Systems Technician 
J i m  Brennan, Associate Planner, Transportat ion 
J e r r y  Budy, Ph.D., Senior Planner 
Robert Er l i ch ,  Ass i s t an t  P ro jec t  Manager, IPES 
Dan Greenlee, Associate Planner 
Roxanne Hutting, Secre ta ry  I1 
Larry Jarek,  Associate Planner, Data Systems Manager 
C u r t i s  Jordan, Associate Planner, A i r  Quali ty 
W i l l i a m  A .  Morgan, Executive Director  
Susan E. Scholley, Agency Counsel 
Andrew S t r a i n ,  Associate Planner 
David S. Ziegler ,  Chief ,  Long Range Planning Division 

Terese Armlin and Wendy Melgin, former TRPA employees, a l s o  
contributed t o  prepara t ion of Volume 111, SEZ Protect ion and 
Restorat ion program. Specia l  thanks goes t o  Roxanne Hutt ing fo r  
her  contr ibut ions  t o  the  prepara t ion of the  plan.  




