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% dinarily clear and pure. It is possible Lo see down to
20 feet. Extremely low rates of algal growth in the L
lor, unsurpassed by any lake in the world.

The federal Clean Water Act requires that the existing,

waters of Lake Tahoe be preserved. The purpose of this

Section 208 of the Act, is to adopt and provide for iﬁpiement

control measures needed to ﬁ?é?ent deterioration of Lake T

After receiving public comments on the draft, the Califo

Resources Control Board wzil aéopt a final Lake Tahoe Basin Water Quali
Plan.

Before submitting the final plan to the Environmental Protection Agency,

State Board will seek to have = plan adopted for both the Nevada and Cali

sides of the Lake. The State Board will inform the bi-gtate Tahoe Regional
n

he]

Planning Agency of the conditions required for the State Board to approve a
plan submitted by the bi-state agency. If the Tahoe Regional Planning Agency
fails to adopt an adeguate plan, the plan adopted by the State Board will take
effect.

Steep slopes, erosive soils, and a short season for disturbed vegetation to
become reestablished make the Lake Tahce Basin acutely sensitive to human
activities. Development practices which may have little impact e;gewhere can

cause severe erosion in the Basin, increasing sediment and nutrient loads on
the Lake. Relatively small nutrient loadings can seriocusly affect
water quality. The level of algal growth in the Lake is limited by the
availability of nutrients, and the concentration of nutrients in the Lake at
present is extremely low. The primary source of additional mutrients is
erosion resulting from land development and land management practices.

in over the past two decades is causing a deterior-

g};
0
i

apid development in the B

tion of the water quallhy of the Lake. The rate of algal growth in the open

waters of the Lake has doubled, and there has been an increase in the gv“wﬁh
t lgae in nearshore waters. Further increases in algsl growt

&
hange the clear blue color of the Lake.

The changes in water guality which have been observed
impact of L =

do not reflect the full
p =5 &
is a long lag time between distu

ent development. There
bances in the Basin and c’anges in the Lake.
increased mutrient loading rates exert their full effect through a gradual
buildup of nutrient concentrations over maﬁy years. Tbus§ gravenwlﬁg future
increases in erosion rates will not be enough to protect the water quality of

Lake Toghoesr A mgjor reductics in the ga@nulties of nutrients T%acﬁiﬁg the
Lake is reguired.



Beducing nutrient loads will reguire both remedial measures to correct exist-
ing erosion problems and strict controls on fubture development. The principal
control measures are:

- Erosion eand urban runoff control projects -- Projects to revegetate areas
stripped of vegetation, stabilize roadway slopes, and install drainage
control facllities are needed to correct severs erosion problems caused
by poor development practices of the past.

. COn-site surface runcff control mesasures -- Runoff from specific areas in
the Basin, especially large parking lots and other areas intensively used
by automobiles, is high in pollutants. Both maintenance practices and
installation of proper drainsge systems are neaded to reduce the discharge

of pollutants from these sites.

. CUonirols on Development —— Any development in the Basin will cause some
ercelon, but if strict controls are imposed some additicnal development
can be all@wed without impeding efforts toc protect water quality.
Development nmust be limited to existing subdivisions. In addition,
congbruction must not be permitted on high ercsion hazard lands or in
streams, meadows, or other areas influenced by stream flows. The amount
of impervious surface and surface disturbance must be limited o be
consistent with land capability.

. IForest Practices — Measures nust be adopted to control ercosion from
forest lands, especially ercsion from dirt roads.

Tablie I-1 summerizes the necessary control measures, and how this plan proposes
to implement them. Many of the control measures can best be implemented by
locel government or through regional planning agencies, but the State Water
Resources Control Board is ultimately responsible for implementation of the
;@spfb*mfe%@fi%&@ﬁwragmﬁasﬁzw%mﬁgB@kﬂmammnswmﬁmmm§
the State Board will carry out the plan.
The State Water Resources Control Bosrd strongly supports creation of a land
purchase program Lo help implement the resgtrictions on development set by the
§1%ﬁ§ The controls on develomment set under this plan will make a large
number of vacant lots unsultable for development. Houghly 12,000 of the
16,000 vacant lots on the California side of the Basin could not be used for
“aw$§eﬁtga$ or commercial construction. Establishment of a land purchase
program, as through the creation of & Nationasl Scenic Area, could prevent
development which threstens to damsge water guality while eliminating the
financial impact of regulation on landowners. After receiving public comments
on this draft, and preparing its final waler quality plan, the State VWater
Resources Control Board will propose and urge enactment of the legislation
necessafy Lo evegte g land parchase pregran-for the lake Tahoe PBasin.

-

Implementation of the water guality plan must not be delayed @&%éaﬁg adoption
1

of a land purchase program, however. State and federal law asuthorize the
State Water Besources Control Board to implement the plan, and a water gquality

plan must provide for implementation.

3%



o

TABLE i—1

SUMMARY OF LAKE TAMOE BASIN 208 PLAN

WATER QUALITY
PROBLEM

SOLUTION

RESPORSIBILITY

AUTHORITY
to ENFORCE CONTROLS

of

{1 56 o
agency with re

BACKUP
AUTHORITY
Hment from

primary aull

EROSION and
URBAN RUNOFF

bare areas

anstable roadway
siopes

dirt roads

eroding roadside
ditches and shoulders
concentrated runoff

DRAINAGE PROJECTS

e revegelate hare areas

@ siabilize and
revegelate slopes

s provide srotective
cover on dirl roads

o build roadside
drains

s slomm sewers

CITIES and COUNTIES

CITIES and COUNTIES

(with assistance fom
stale and lederal grants,
including $10 miflion in
state bond funds)

STATE TRANSPORTATION
ODEPARTMENTS (highways)

FOREST SERVICE

HEGIONAL PLANNING
nERGE
e Tahoe Heglonal
Planning Agency
s California Tahoe
Regional Planning
Agency

FOREST SERVICE

(National Foresi Lands)
PRIVATE LANDOWNERS

(Special Use Permits)

®

WATER QUALITY

AGENCIES

State Water Resources
Control Board

L ahontan Regional
Water Quatity
Contro!l Boasd
Nevada Division of
Eqvisormental
Protection

ON-SITE RUNOFF ON-SITE RUNGFF LARDOWNER CITIES and COUNTIES WATER QUALITY
PROBLERS CONTROLS AGENCIES
» argas of intensive e diainage facilities REGICHAL PLANNING
yehicular yse ® protective cover AGENCIES
e unsurfaced private e best management R ——
roads and driveways practices FOREST SERVICE
e snow disposal {Special Use Permits)
facilities
e construction siles
s goif courses
ADDITIONAL DEVELOPRENT LANDOWNER CITIES and COUNTIES WATER QUALITY
DEVELOPRENT RESTRICTIONS AGENCIES

CREATING EROSION and

RUNOFF PROBLEMS

& 10 new subdiv

e constructioh prohibiled

~ gn high eroslon
hazard land

~ in siream environ-

ment zones
— in excess of land
capability
e besi management
practices required
for permitied
construction

REGIONAL PLANNING
AGENCIES

@ & 0 o8 & &

EROSION on
FOREST LANDS
dirt roads
offergad ve
Campprous
ski re
tree rempval
livestock grazing ang
confinement

cie use

FOREST PRACTICES

PRIVATE L ANDOWNERS

CITIES and COUNTIES

s close and revegetale

{ roads
-r0ad

wingedad
s rosinict off

vehicies {o designated

areas and frails
& best mefiagement
practices for campe
grounds, ski areas,

{Hationat

FUREST SERVICE

FOREST SERVICE
{Special Use Permits)

WATER QUALITY
AGENCIES

treg Temoval and

Hvestock grazing and

confinement

e restrictions off camp-

ground and ski area
expansion




The State Water Besources Control Board cannot assure that control measures
are implemented in HNevada, but the State Bosrd still must implement the plan
If the plan is implemented in California, the total level of

in Celifornia.
sediment and nutrient generation can be reduced, even if Nevada does not adopt

equally strict contrels.

If thisg plan is implemented on both sides of the Ilake, it will achieve a major
reduction in sediment and nutrient loadings. The control measures to be
adopted are strict, but only by achieving & major reduction in erosion problems
can lake Tahoe be protected agalinst further deterioration. Full implementa-
tion of this plan is essentisl to assuring that lake Tahoe's extraordinary
water quality is preserved for future generations.



CHAPTER I

e

THE LAKE TAHOE ENVIROHNMENT

As  WATER QUALITY

15

General Features of the Lake Tahoe Basin

¥ oo at last the lLake burst wpon us -- a noble sheet of blue water
lifted six thousand three hundred fest above the level of the sea, and
walled in by a rim of snow-clad mountain peaks that towered sloft
full three thousand Teet higher stilif It was a vast oval... As it
lay there with the shadows of the great mountains brilliantiy photo-
graphed upon its surface, I thought that it must surely be the fairest
picture the whole earth affords.”

Mark Twain, Roughing It, 163 [University of California Press 1972).

The outstanding clarity and deep blue color of Lake Tahoe stem from
low nutrient levels, which limit algal growthe Geology, soils,
vegetation, and the activities of man profoundiy influence the rate of
nutrient input to the watsrs of the Lake Tahoe Basin and thus determine
the guality of the Lake and its tributaries.

Lake Tahoe cccuples a deep depression between the Blerra Neveds and
Carson ranges. At 6,225 feetyyit ig one of the largest high-altitude
lakes in the world, surrounded by a relatively smaell watershed of
steeply sloping terrain. The Lake Tahoe Basin formed approximately
three million yvears ago as a block of the earth's crust dropped
between two adjacent fracture zones. Three waves of glaciation, the
most recent only 10,000 years ago, helped form the rugged topography
of the Basin.

Precipitation is more intense on the western slopes of the Basin.
Average annual precipitation is approximately L0 inches (measured as
rain) on the western shore of the Lake, compared to 20 inches along
the eastern shore. Summers are dry, except for sporadic thunderstorms.
Most of precipitation occurs as snowfall between late fall and early
spring. Sixty-three watersheds convey water to the Lake via streanm
and groundwater flows. Stream flow is seasonal. Runoff peaks during
the spring snowmelb.

The summers are generally cool. Mean maximum temperature at Tahoe
City is ?§QF9 Winters are cold but seldom severe. The growing
season 1s limited by the mumber of frogt-free days, which ranges from
70 to 120 days per year at variocus points near the Lake.

s

Vegetation includes herbac plants, unbtain-m wey-ripariar
growth, montane chaparral, and extensive coniferous forests. The
protective cover provided by this vegetation prevents soil erosion.
Vegetation also collects sediment and absorbs dissolved nutrients in
surface runoff which would otherwise be carried to the Lake.



Riparian vegetation and lowland meadow and marsh plants are particu-
larly effective nutrient and sediment traps.

Relatively little erosion occurs under natural conditions. Poor
development practices vestly increase the amount of erosion. The

velo
natural balance is essily upset and difficult to restore. BRasin soils
are generally shallow and highly erodible. Steep slopes and pesk
seasonal surface water runcff add to the erosion hazard. Once soils
are stripped of protective vegetalive cover, rapid erosion occcurs.
The short growing season limits the rate of revegetation.

Zrosion threatens water guality. Increased soil erosion greatly
increases the quantity of nutrients carried by surface runoff, increas-
ing algal growth throughout the Lake. Erosion causes turbidity of
nearshore waters where streams enter the Leke. Intense erosion clogs
stream beds with accumulated sediment, degrading fish spawning and
feeding habitats. Increases in bank ercsion and sedimentation aslter
both the natural stream bed and bordering vegetation.

The Basin environment was Llittle changed by its earliest inhabitants,
the Washoe Indians. The first recorded white visitors were John
Fremont's exploration party of 18Lk,

Pine and fir forests in accessible areas were heavily logged between
1860 and 1890 when demsand for lumber and props for Nevada silver mines
was high. This logging almost ¢ ertaﬁngy affected water quality in the
Lake Tahoe Basin, but the episc of intense erosion was relatively
brief. HNatural regeneration re t red the forests, which again serve
ag protective soil cover and trap sediment and nutrients in surface
runoff. Even so, ths rate of erosion at some sites in the Basin may
8till be in excess of natural conditions as a result of logging in the
nineteenth century.

ﬁ“)

fbe 1Y

During the first haelf of the twentieth century, human activitie

caused 1ittle disturbance of the Lake Tahoe Basin, but rapid changes
have cecurred over the pasht twenty-five vears. Before World War II1,
the area served as the summer vacaition residence of a smell number of
Californians. Siteadily incressing numbers of vacabtioners began to
visit the area in succeeding years. Promotion of year-round gaming at
Stateline, Hevada casinos beginning in 1955 and the growth of winter
sports following the 1960 winter olympics vastly increased the influx
of vigitors and residents. Peak summer populastion, including day

3

users, estimated at 36,400 in 1956, now exceeds 220,000.

The environmental impacts sccompanying such phenomenal growith d4id not

go entirely unnoticed or &Qﬁéﬁvfﬁiiéée In recognition of the effect
of nutrients from sewage on algal growth, projects to export domestic

[

wastewater out of the Tahoe Basin VWere Begun iwthe Imbte It Y
re now completed.

o

o
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Erosion problems are

at least as great a threat to water qualilty --
more ﬁ&%réeﬁz* reach tl 1 et

t
e Lake from surface runoff an were reaching
the Lake as s result sewage disposal in the Basin. In contrast to
earlier logging practices, where a return to natural conditions was
permitted, commercisl, residential, and highway construction cause
intense erosion which continues over very long periods. Paved sreas
and structures repla he native vegetation which would normally
serve to remove unt?;% s from surface and groundwater flows. Increased
and concentrated surfs runoff presents an ercsion problem as long as
impervious surfaces remain iﬁ piace. Continuvocus disturbance by human
activities often retard or prevent the stabilization of disturbed
areas. ALffective action to control erosion caused by development of

e Basgin is imperative if future generstiocns are to have the opportu-
nity to enjoy the outstanding walter quality of Lake Tahoe.

e

i
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Water Quality Status and Trends

a. The Open Lake

"So singularly clear was the water, that where it was only twenty
or thirty feet deep, the bolttom was so perfectly distinct that the
boat seemed floating in the air! VYes, where it was even eighty
feet deep. Every little pebble was distinct, every speckled
trout, every hand’'s-breadth of sand . . . the water was not merely
transparent, but dazzlingly, brilliantly so. Every cbject seen
through it had a bright, strong vividness, not only of outline,
but of every minute detail, which they would not have had when
seen simply throvgh the same depth of atmosphere. So empty and
airy did all spaces seem below us, and so strong was the sense of
floating high aloft in mid-nothingness, that we called these
bopat-excursions ‘halloon voyages®

Mark Twain, Roughing It, 168-769.

Lake Tahoe is a water body of exceptional natural purity, one of
the clearest lakes in the world (Smith, et al, 1973). Only
Crater Lake in Oregon rivals Lake Tahoe for its extrasordinary
clarity, extremely low rates of algal growth, and cobalt-blue
color.

While lakes generally contain more algae and become less transpa-
rent with age, this natural sutrophication had not proceeded to
any significant extent before recent human disturbances in the
Basin. The condition of the Lake may well have been at eguilib-
rium, or was changing at an extremely low rate. The natural
balance has been upset, however, and Lake Tahoe is deteriorating.
Over the past 20 years, the rate of algal growth in the Lske has
doubled, and the algal growth rate is increasing at an accelera-

ting rate. If the trend continues, the the Lake's translucent
blue color will be altered. Understanding the factors which
control algal growth is the key to maintaining water gquality.
Algal growth in Lake Tahoe is limited by the availability of
nutrients. Human activities in the Basin are adding nutrients to
the Lake, increasing algal growth.

=



Table 1i-1 summarizes the physical and chemical conditions in the
open waters of Lake Tahoe as they existed in the late 1960's and
early 1970's when comprehensive studies of water quality were
conducted {Dugan & MeGauhey, 197h; Goldman, 1974 California-
Nevada-Federal Investigation, 1975). WNutrient concentrations are
very low, falling within s range where nutrient availability

imits algal growth. Other water guality measures indicate
excellent conditions for support of game fish and other desirable
aguatic 1ife. Dissolved oxygen levels approach and occasionally
exceed saturating levels throughout the year at all depths.
Hydrogen ion concentration measured by pH averages T.6, ranging
from T«0 to T+G. Chloride concentration is lowe

A white six-inch diameter disk, a Secchi disk, is visible on an
average day down to 28.5 meters, and on the clearest days to 38
meters. Table 1I-Z compares Secchi disk measurements for Lake Tahoe
and other lakes in California. Secchl disk measurements for

Lake Tahoe as well as suspended sollds and turbidity readings
indicate extraordinary clarity. The water is so clear that light
penetration is sufficient to support algsl growth within a deep
suphotic zone extending to a depth of 100 meters or more.

Data reflecting the biological productivity of the open waters

of Lake Tahoe from 1959 through 1978 are summarized in Table I1-3.
Productivity measurements reflect the growth rates of suspended
microscopic algae (phytoplankton). Algal growth rates in Lake
Tahoe are among the lowest of any lake in the world, as can be
seen from the comparison of productivity in Lake Tahoe and cther
lakes shown in Figure II-1. Low rates of production result in a
low density of algal cells, as is reflected in chlorophyll-a
measuremenis.

The processges which control slgal growth can be illustrated by
considering the geasonal cycle of productivity in Lake Tahoe.
Butrient availsbility controls algal growth in late spring

and summer, while light and temperature control at other itimes of
the year. A seasonal varistion in welter clarity., shown by the
summary of Secchi disk measurements in Figure II-2, is related

to the annusal cycle of phytoplankion growth and accumulation of
algal cells. Algal growth can be limited by light, temperature
and the availability of nutrients. Figure II-3 presents seasonal
dats on incident solar radiastion, surface temperature nitrate
nitrogen [one of the more important nutrients), within the euphotic
zone, and algal primary production. During the winter low light
intensity and low temperatures 1limit algal growth. With the
approach of spring, incressing sunlight, warmer temperatures, and
available nutrient supplies produce conditions which favor in-
cressed productivity. Peak seasonal Productivity Telis off

in late spring as nutrients are depleted in the euphotic zone,
well before the onset of optimum light and temperature conditions
which peak in summer. In fall and winter algal growih rates are



PARAMETER APPROXIMATE
VALUE

Dissolved Oxvgen 8.8 mg/1.1/
Dissolved Oxygen 104 % saturation 1/
oH 7.6:1/
Suspended Solids 2.6 mg/1.2/
Turbidity 0.2 yTu Y
Nitrate—N 13 ug/d 3
Total Nitrogen 133 g/t Y
Total Phosphorus g.3u g/l 8
Total iron 20 ug/l 6/
Chlorides 1. 7ug/t 1/

* Abstracted from Tahoe Regional Planning Agency Draft
208 plan (July 1977). Primary Sources: 1. Dugan and
McGauhey (1974; 2. McGauhey {(1871); 3, Paeri, et al
(1975); 4. Dugan and McGauhey (1974); McGauhey {1971},
{mean value); 5. Goldman (1874); Dugan and McGauhey
(167 4); McGauhey (1971). {mean valuel; 6. Elder, pers,
comm. in 1875,




TABLE {1—2

COMPARATIVE WATER CLARITY
OF CALIFORNIA LAKES AND RESERVOIRS *

HIGH ALTITUDE MEAN SECCHI
MOUNTAIN LAKES DisK
Depth (Meters)
Lake Tahoe 28.5
Donner Lake 11.9
June Lake 8.8
independence Lake 7.2
Sitver Lake 5.7
Gull Lake 5.6
Lake Almanor 3.4

FOOTHILL AND LOW
ALTITUDE LAKES

Lake Berryessa 4.9
Lake Shasta 4.5
Folsom Lake 4,2
Lake Don Pedro 3.1
Lake lsabelia 1.5
Clear {ake 0.8

* Abstracted from the files of the California Depariment
of Water Resources, Central Districtl.

10




TABLE 113

BIOLOGICAL CHARACTERISTICS OF LAKE TAHOE "

-
b

Average Photosynthetic Hale 0.18 mgC/m > hr
Maximum Photosynthetic Rate £5.35 mgC/m 3 hr

Average Concentration of Chiorophyll a

in Upper 100 meters 0.4 mg!m3
Depth of Maximum Photosynthetic Rate 23 meters
Maximum Extent of Photosynthesis 106 meters
Secchi Depth 26 meters
Light Extinction Coefficient 0.07 n/meter
Algal Growths Potential 0.20 mg/mS
Chilorophyil & 0.13 mg/m3
Maximum Algal Growth Rate 20 %/ day

* Abstracted from Tahoe Regional Planning Agency Draft
208 plan (July 1977). Primary Sources: Tilzer, J.
pers, comm, in 1875; California Nevada Federal investi-
gation (1975},

i1




FIGURE TI-i

KCAL / METERZ/YEAR

20,000+
<
3
=
-
T
o
< "
2 X
z
15,000 — = 3
x
<}
>
o
il
oy
il
a
<t
-4
ek
-
10,000 — z
(=]
=
I
(]

LAKE CHAD, AFRICA

5,000~

CLEAR LAKE,CANADA

LAKE BAIKAL,RUSSIA

LAKE TAHOE,U. 5. A.-1978

<
] CHAR LAKE,CANADA

LAKE TAHOE,U.S.4.-195%

*Lake Tahoe 71959 data (Goldman, 1874), 1878 data {Goldman, unpublished)
converted to kilocalories per sguare meter per vear by meihod described in
Brylingky and Mann (1973). All other data from Brviinsky and Mann (1873,

The Primary Productivity of Lake Tahoe
Compared with other Water Bodies *

i2




~ Figure 12

4
4 bare b
iad § []
o K
& /
Lad & ~
Z < %g’ €00 S
2
> i
=z § s
;, “
[
~~~~~ g ® 5 o oe Q
| j !
! % o
¢ & o o E ] i
o3
5 e
&
TR SR 2
) o @ “Qm 3
é =
I
o { - 5
% -
\ .
o @ o
<E\ p
\_ .
& oo g
AN
\,
a
o
ae ) < S
e |
o e
=
<L
5
1 T
lo] o [w] <&
= & 0 +

(SH3I1L3NW) HLd30 ¥SI0 IHJO03S

SEASONAL SECCHI DISK TRANSPARERCY
IN THE OPEN WATERS OF LAKE TAHOE®




Figure 11-3
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?
accen t tes the nut

There 1is considerable additional idence that : 1 is
seversely nutri imited. Bloassay %g§%rim§ﬁ%s éa?% found that
sewage and stream runcff added to Lake Tah

increases algal xycwt% es 58 nally,
the measured coucentrati { Liak ogen,
phosphorus and iron) are well bel ! =] nts
and field studiles of Jizer aguatic envi 1L phyto-
plankton growth to be limited by nutr i ~Hansen

et al, 1976).

Although algal productivity is limited by the availability of
nutrients, the monitoring data on nutrient concentrations in Lake
Tehoe do not provide a basis for determining water guality trends.
Nutrient concentrations in the Lake are very near the limit of

analytical detection, where messurement errors are greatest.

Futrient measurements also fluctuste widely from place to place

and time to time, without apparent pattern. While human activi-
i the Lsake

ties have increased the amount of nutrients reaching 5
increases in nutrient concentraiions are obscured by these varis-
tions. Similarly, it is not possible to determine trends from

color conditions. The human ability to perceive changes in color
over time is exceedingly poor, and physical messurements are hard

to translate into subjective perception. The physical color
spectrum of Lake Tahoe's water was measured only once, in 1970

(Smith et al, 1973).

Measurements of algal growth rates, on the other hand, clearly
indicate trends in water gquality, and show that man is alterzng
the quality of Lake Tehoe. Studies of phyioplankiton growth in
recent years indicate asccelerated rates of production. The season
of maximum phytoplankton productivity has len gvﬁenéé extending
well into the summer wonths which formerly were pericds of decreas-—
ing production attributable to nutrient depletion (Goldman, 19Th).

8 19-yvear record of
at & single (index)
Goldman and de Amezags,

The most convincing evidence comes from
e ] s

. 7

i L

Jo The record is reproduced in

phytoplankton productivity meas
station in the open waters of t©
1975, and Goldman unpublished data

Figure II-k. The rate of algal production has increased in every

consecutive year since the beginning of the record with ithe

exception of 1976 and 1977, two vears of extreme drought. The
diminished algal production rates during the drought may reflect

the importance of nutrients derived from land runoff. More
extensive data collected al seversl stations throughout the
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Figure 11-4

PRIMARY PRODUCTIVITY

80

GRAMS C/MZ PER YEAR

30

1858 60 62 64 886 &8 70 72 714 75 78 80 82 84

YEAR

*DATA SOURCES: 1959-1971 {Goldman, 1974}, 18972-1978 {Goldman, unpublished}

ANNUAL PRODUCTIVITY OF PHYTOPLANKTON
ALGAE IN THE OPEN WATERS OF LAKE TAHOE, 1959-1978"
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Lake from 196
that of the

ingle 1
in algel growth rates.

The extent of the incres
rates over the 19 years
not appear to be stablilil
suggests an acceleration
up through the most recen

Nearshore Waters

Nearshore waters provide the main visual evidence of waler gu
to persons visiting the Lake. Changes in nearshore weter gua
may also indicate trends cccurring more slowly in open waters
Reported changes in nearshore water are a cause for seriocus
concern because they indicate that Lake Tahoe is visibly deterior-
ating. Scientists studying the Lake, Basin re
vigitors to the Lake report an increase in att
in nearshore waters (Loeb, 1980). Sediment plumes also provide
visible evidence of water quality degradation.

ke eventually

o

Although nearshore waters and open waters of the L
mix, there is often & distinct separation, especia ly during early
summer (Leigh-Abbot, et al, 1978). Increases in osion have a
more immediste impact on neasrshore waters than on the rest of the
Lake becsuse nearshore waters are partially self-contained and are
the first to receive sediment and nutrients generated in the
surrounding Basin. There are alsco differences in bilological
productivity. Nearshore and offshore waters both support the
growth of suspended microscopic algae (phytoplankton). Only in
the nearshore waters does enough sunlight reach the bottom

to support attached algae (periphyton). Attached algae are
readily visible on hard surfaces, rocky bottoms, pler pilings,

and boats (see Figure II1-5).

w P @

Heavy sccumulstions of attached algal growth can be a nuisance and

detract from visual gquality Periphyton growth in Lake Tahoe
reaches its peak in spring and early summer, clesely following the
seascnal light pattern and infliow of nui?ieais from adjacent
watersheds. Wnile the heaviest growths are usually to be found in
ﬁh@ viﬁimiiv 0? stream mouths, most © the nearshore areas are
uring iﬂﬁ sesson of rapid growth {(Goldman and de
Occasionally large mats of decaying periphyton

float to the surface or are carried in by streams.
The decay of these matis m&j provide additional nutrients, trigger~
those observed near the mouth of

ﬁ
ing phytoplankton blooms such as
the Upper Truckee Rﬂver {Goldman an

Q;

de Amezagsa, 19757

Attached algal growth is hard to quantify. There are no periphyton
productivity data comparable to the extensive productiviiy measure-
ments for offshore phytoplankton (Figure II-L). There is evidence



Growth

i

Attached Alga

2

5
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tha owth, is severely
lim rowths are clearly
385 (Fraga, 1965).
Loel " attached algae
dir : 1 velopment arcund
Lake Ta 1 pr adja to heavily developed
areas are two to eight t¢mes those of control sites adjacent to
T F

relatively undisturbed watersheds.

attached aigae at sites adlacent to bsavay developed areas is
five to eleven times that at the control sites. Other factors
such as light, water temperature, and s&:stra%e type were similar

for all sites, suggesting a causal relationship between nutri
derived from land disturbance and increased periphyton productivity

Sediment plumes which cloud nearshore waters are a highly visible
indication of nearshore water quality. These plumes of bd?ﬁlé
water frequently are observed 1ssaLﬁg from the mouths of streams
which drain disturbed watersheds (see Figure II-6). The occurrence
and size of sediment plumes corresponds to reinfall events and to
the spring peak in snowmelt and stream discharge. Because of the
variability of these events and the spatial complexity of the
plumes, the limited physical measurements which have been taken of
nearshore water transparency are not adequate to assess trends.
Congidering the effect of development on erosion rates, there is
good resson to believe that nearshore water guality has markedly
diminished. The current extent of the problem and the degree to
which it could deteriorate further can be assessed on basis of
estimates of increasing sediment loads with increasing development
in the Basin, as shown in Figure II-T (the basis of the sediment
load estimates in Figure II-7 is explained on page 27). Present
rates of sediment generation are geveral times natural baﬁxgreuné
levels, and further development would significantly increase
sediment generation.

Tributary Streams

Tributaries draining SubalVldad or otherwise developed areas
contain higher concentrations of nutrients tﬁan streams which
drain relatively less disturbed watersheds. treams in disturbed
watersneés have an algal growth stimulating poueﬁtlaA which is te
times that of streams in relatively undisturbed watersheds.

n

The datas shown in Table II-L compare the average quality of

streams draining relatively natural areas and those draining
obviously disturbed watersheds. The differences between disturbed
and undisturbed watersheds probably are even greater than suggested
by éSuzmatﬁs in the tabie‘ There are no truly undisturbed water-

she inthe Tah Basine Many were logged within theé last
century, and all now have highways or rosds which are important
sources of stream sediment loads. In disturbed watersheds,

most sediments and nutrients are discharged during short eplsodes
of peak stream flow {(Leonard et al, in press; White, 1978).

19



Figure 6. Sediment Plume
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ANNUAL LOADING RATES OF SEDIMENT TO
LAKE TAHOE FROM SURFACE RUNOFF
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TABLE {1—4

MEAN QUALITY OF TRIBUTARY STREAMS *

PARAMETERS DISTURBED UNDISTURDBE D
Dissolved Oxygen (mg/h 9.7 9.6
Dissolved Oxygen (% saturation) 98 100
pH 7.3 7.1
Suspended Sotids (mg/ 1) 8 4
Turbidity (JTU) 5 0.5
Nitrate—N (ug/h 47 30
Total Nitrogen (1g/h) 300 252
Total Phosphorus (ug/h 29 15
Total tron (yg/ b 97 45
Chloride (mg/h 1.2 0.5
Algae Growth Potential (ug/1) 0.5 0.05

* Comparison of physical, chemical, and biological data from 21 tributaries draining
disturbed watersheds and 15 tributaries draining areas which have not been
developed. Abstracted from Tahoe Regional! Planning Agency Draft 208 plan
{duly 1977). Primary Sources: California Nevada Federal Investigation {1975},
Gotdman (1974); McGauhey (1871},
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Sampling programs which form the bas
estimates in Table II-h were not d to accu
sediment and nutrient leads cccurring ﬁa?lﬁg short
in stream flow.

("5)
#a)
i..&
o] (f’z
o3
[
o

Impacts of erosion range from subtle to obviously de
changes in stream quality. A study by th ;
Quality Control Board (Baker and Davis, 1
reductions in abundance and diversity of aq uatic o
stream of disturbsd areas, vwi o7
nated. In the worst cases, MmLiavaﬁn smothered org
provide food for fish, obliterated spawning and nu
of sport fish, limited recreation potential and im
appearance of streams. In cases where increased er 8,
vigibly affected streams, the additional nutrients reisaggé by
erosion still contribute to the eutrophication of the Lak

rg

"w *‘3 o

Nutrient and Sediment Loads and Scurces

et al, in press). To explain impacts on Lake Tahoe water qua

Current water quality problems and trends are tled to increasing
nutrient and sediment loads entering Lake Tahoe.

Nutrients enter Lake Tahoe through ercsion and surface runcff,
groundwater flows, washout of air-borne materials in rain and
snow, and leaching of sewage previously disposed on land. Figures
II-7 through II-10 summarize the loading rates, the guantities
annually reaching the lLake, for subpendeﬁ sadiments and the algal
growth stimilsting nutrients -— total fixed nitrogen, phosphorus
and iron. It should be emphasized that because the nutrients
which enter the Lake each year remsgin for much longer periocd
nutrient concentrations and algasl growth rates in the Lake r
the nutrient loadings sustained over many years. Short ternm
fluctuations in annual nutrient loadings are not likely to have
any major effect.

s‘.é
eflect

W

Loading rates shown for surface runoff and sewage include both
soluble nutrients and nutrients bound to particulate matter,

while the figures for other scurces are based on dissoclved nutrient
content. The particulate content of groundwaier, raln and snow is
relatively low. If data for particulates in these sources were
available, they would not significantly change the total nutrient
loads.

runcff is considerably

The particulate nutrient content of surface
{Glancy, 1977; Leons d,

more than the dissolved nutrient content

A
guv

Ty
thegse particulate bound nutrients should be considered as part of

He total nutrient loading. GQuantitative nutrient budgets for
Lake Tahoe have been developed on the basis of dissolved nutrients
in precipitation and surface runoff ’Dugaﬁ and McGauhey, 197k
Tahoe Regional Planning Agency, 1977), but these nutrient budgets

23



FIGURE II-8
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Surface runoff is the most important source of nutrien

the

in algal productivity. Algel
easing by over five pe
rease Tasber than the
dissolved nitrogen e
£f remained in the Lal
would increase by le
utrients in groundwat
nt budget still cannc
tes. The most import
g nutrient budgets is
surface runoif. Alga
but particulate bound
4

or converted to 4
articulate bound nutr
eﬁough for these conversions to u&k%

the nitrogen and most of the phosphorus
&ost to bottom sediments before they are

increased greatly above

%

11 become even more important in the future.

Surface runcff is the dominant source of nutrients to Lake
Tahose, and wil

ts whether
ombined particulate and scluable nutrients or just the

seiab e nubtrients are considered.

h&
1

b

““%

=
®

» o
[ &

g for the zediment and nutrient load estimates 1s sei
1

si
below.

Surface Runoff

Surface runoff from eroding land carries scil particles

{sediment) and plant nutrients that otherwise would remain in
the soil. The nutrient levels in surface runoff increase when
sediment levels increase.

Estimates of the natural sediment load, the sediment load in
1976, and the load which would gensrate the ultimate ;e?e” of
£

%
dyval@§>m%ﬁ allowed by Tahoe Hegional P;aﬁnlﬁg Agency 2z
e

f:;)
}»Ja
W
“? d

are pr S@ﬁ .ed in Chapter III, Table III-hk. The e@r?es§o dig
nutrient loads are shown in Table III-5 {(the derivation of
Tgbles III-4 1. I1I=5 1is lained on-p é o

Figures Ei~? through I1-10 assume that the ultimate level of
development allowed by current zoning will be reached by the
vear 2000. Surface runoff would then contribute over 88

percent of the nitrogen and over 99 percent of the phosphorus
and iron reaching Lake Tahoe.
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though some erosion and accompsnying nutrient loading occcurs
under natural conditions, the process has been tremendously
accelerated by development. Nutrient loads to Lake Tahos
are estimated to be 11 to 16 times natural conditions. They
will increase to 16 to 22 times natural conditions if develop-
ment is allowed according to Tahoe Regional Planning Agency
ordinances.

Groundwater

Ho direct information is available for the nutrient content of
unpolliuted graundwater in the Tahce Basin. Quantitative
egtimates of the rate of groundwater infiltration to the Lake
are also incomplete. Except for groundwater contaminated by
sewage disposal in the Basin, groundwater flows probably are a
minor source of nutrients compared with surface water flows
Cverlying soils and vegetation remove nubrients very effectively.
Coates et al, (1976) estimate that TO to 90 percent of the
nitrate and ammonia in precipitation which falls on land is
removed by the soll-vegetation system before the rainfall
reaches the Lake in stream discharges. Data provided by Dugsn
and McGauhey (19TL) indicate that approximately 60 percent of
the total fixed nitrogen and L0 percent of the phosphate in
precipitation are removed before entering the Lake through
surface runoff. Considering the prolonged contact of ground-
waters with the soil-vegetation system, even greater nutrient
removals would be expected in groundwater than in surface
water. Studies of the Ward Valley watershed (Leonard, et al,
1979, in press) indicate that groundwater flow is only 10 %o
16 percent of surface water stream flow. Considering the
expected lower nutrient content and lower flow, uncontaminated
groundwater probably contributes less than 10 pefc&ﬁ* 25 mMANY
nutrients to Lake Tahoe as enters through surface runoff.

The estimates of the nutrients in groundwater presented here
do not include any nubrients present as a result of contamina-
tion by sewsge. Sewsge disposal on land, before sewage was
exported from the Lake Tahoe Basin, has sadded to the nutrients
resching Lake Tahoe in groundwater flows The loading rates
for sevwage shown in Figures I1-7 t%rcagﬁ 11-10 include the
nutrients reaching the Lake in groundwater flows as a result
of previous sevsge ﬁﬁsas 251 in the Basin. Some nutrients may
?ESQ %@ found roundwater as g resuli of leakage fronm
ﬁ€i~i source of nutrients which should

Atmospheric Sources

The mean annual precipitation {rain and snowfall) directly on
the surface of Lake Tahoe is about 236,700 ascre-feet. Data on
the average concentration of nutrients in precipitstion are

available for 1970 through 167k {Table I1-5). These measured



TABLE -5

ESTIMATED MEAN ANNUAL POLLUTANT LOADINGS FROM PRECIPITATION

Reported Concentrations

{ug/
PARAMETER LTACT TrG2 TRG3 values Used
To Estimate
Annual
Loading
(pg/h
Suspended Solids - — — G G
itrate Nitrogen 56 63 57 60 17.56
Total Nitrogen as N 357 122 — 240 70.0
Total Phosphale as P 14.8 — - i5 4.38
Totai {ron 1 — - i 09.30

1. Lake Tahoe Area Council {McGauhey, 1871, pg. 152
2. Tahoe Research Group {Leonard & Coals, 1974)

3. Tahoe Research Group{ Coats, Leonard & Loeb, 1975
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concentrations when maéﬁls? d by precipitation yield nutrie
loads to the Lake from sim Aherlc sources during the early
3.9?@ ¥ Be

The degree to which human asctivities have increased the level
of mutrients in precipitation is not known. Nitrate and
ammonia concentrations in Basin precipitation are comparable
to or lower than those measured at various sites in Horth
America (Shutt and Hedley, 1925; Williams and Beddow, 1932;
Herman and Gorman 1956; Feth, et al, 196L). Atmospheric
sources of nuirients are considered c@nstant in Figures 1I-8
through I1~10. However, human activities both outside and
within the Basin could add to the nutrients reaching the Lake
through precipitation.

Approximately 18 tons of nitrogen per year, 25 percent of the
total nitrogen in precipitation, is in the form of nitrates.
All or part of these nitrates may be the result of emissions
of oxides of niitrogen, especially from automobiles. Upon
contact with water, Oxiées of nitrogen form the nutrients
nitrate and nitrite. In 1977, the nitrogen in emissions of
oxides of nitrogen in the Tahoe Basin totalled approximatel
570 tons (Californias Air Resources Board, 1979). HMost of
these emissions, roughly 70 percent of the winter emissions
and 90 percent of the summer emissions, were from automobiles.
Emissions of oxides of nitrogen in the Basin are expected to
increase by 10 to 30 percent between 1977 and 1995.

Previous Sewage Disposal on Land

Export of sewrge out of the Basin began in the late 1960's.

By 1974, virtually all sewage produced in the Basin was ex-
ported. Before this time, effluents from commnity wastewater
treatment plants were spread or sprayed on land. ESewage from
outlying homes and commercisl establishments too distant to be
served by community sewers were discharged through subsurface
Jeachfields.

Once deposited on land, sewage nubrients are carried down the
watersheds by surface runoff and groundwater flows. The time
between sewage deposition on land and entrance of sevage
nmutrients the Lake is estimsted to be 10 years or less.
Virtually all sewage dispossl sites were within five kilome-
ters of the Lake. Loeb and Goldman (in press) estimate that
the rate of groundwater fi@W down Ward Valley is 0.7 meters
per days. Assuming this is a gepﬂﬁsenta?lvs value, sewage from
the more remote sites would reach the Lake in approximately 17
years through groundwater transport. Divect tranzport-in
surface runcff or interception of groundwater by surface
streams would cause the nutrients to travel much faster.
Considering these influences, a reasconable estimate of the

i

4

in
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1

o
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Ee

ients entering Lake Tahoe from evage
can be estimated on the basis ragte
er nutrient content, and remow:
teria. Figure II-11 shows the me of
‘ornis which was disposed of in asin.
from Nevada, total flows are ssg ad at
25 ge cent more than those shown in the figure. Th uant ity
of mutrients in the effluent is estimated by multip
estimated flows by the concentrations typically con in
sewage. With primary trestment, typical concentrat are 25
mg/l total nitrogen, 13 mg/l phosphorus, and 1.5 mg; e
With secanéafy treatment, typilcal concenitrations ar z/1
total nitrogen, 5 mg/l phosphorus, and 0.75 mg/l iro vircon-
mental Protection Agency, 1978). To account for den ficg~—
tion by soill bacteria after the sewage is spread on s the
total nitrogen reaching the lake is estimated at 15% s than
the quantity in sewage flows {State Water Resources rol
Board, 1977). These estimates do not account for any nutrient
uptake by vegetation, which could further reduce the total
nutrient loads below those shown in Figures II-8 through
I1-10.
Response of Lake Tshoe to Nutrient Loads
There is a long lag time between activities in the Basin and
changes in the Lake. The i&?ge volume of the Lake ascts as a sink.
Nutrient concentrations accumulate slowly over many vears after
nubtrient loadings increase over natural levels. IT nutrient
loadings continue at present levels, the Lake will continue o
deteriorate. Preserving the quality of the Lake will require &
major reduction in nuifrient loads.
The purity of the Lake in i natural state nse Lo

the introduction of nu

t
trient
~

setiting, dimensions, and hydrology. Lake Tahoe is a large deep
lake contained within a very small drainage basin. The surfsace
ares of the Lake, 192 square miles (497 square kiicweiersg
constitutes almost L0 cent of the drainage basin, 506 square
miles {1,311 square kilometers). The Lake is exceptionally deep,
depths averaging 990 feet (303 meters) 4 _holds.a.phenomenal

123 million acre-feet of water in storage. With such a small land

drainage area and grea
nants are low and subj
volumes.

t water depth, natursal inputs of contami-
ect to enormous dilution in the Lake's great
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The Oyarologic budget O The Lake Laloe 288in Ls shovwn in lable
T L
Lil=Oe

if Lake outflow were the
é leave the system. While 1o
S%@imﬁﬁwm are probably more impor
time of nutrients in Lake Tahoe,
indicates that nu ir ents r*y a“@&ﬁ&gaﬁ

the Lake f%l&%iVé to annual zﬁ§hﬁu means
ke waters will change v%ry slowly
1 lecading of nutrients eﬁﬁewzﬁg the Lake. These two features

are of particular importance for interpreting water gualifi
regulting from human activities in the Lake Tehoe Basin.
the Lake responds slowly to increased nutrient losding rates

b o

3
deterioration of water quality is hard tc detect over short
pericds. It may take decades or even centuries for the effect of
incressed loading rates to be fully realized. Once deteriora-
tion has begun, it will tske a long time to reverse. In these
circumstances,any deteriorstion in water guality must be taken
seriously and prompt sction should be taken to correct the problem.
Increased algal growth rates measured after an increase in nutrient

i ro

ey
[}
o
¥
£

loading rates indicate trends which will continue for many
trient loading rates continue at their higher level.

If the manner in which Lake Tahoe responded to nutrients were
understood in a complete and quantitative way, 1t would be possible
to identif the “rﬁzigé level of contrel which would be needed o
maintain water ality. This understanding is not available.

Pagt e to @r@& ¢t the response of Lake Tahoe to nutrients
througt se of complex nmodels have failed. For example, the
1977 D 08 Plan prepared for the Tahoe R@gzeﬁal Planning
hgencv ted th &t nutrient losds agsca ed with full develop-
ment Q: asin would increase glgsl g“@@tf rates in Lake

Tahoe T percent above levels messured in the early 19707s.

increase in fertility was expected to occur

to 100 years. These predictions have since
estimates of the increase in algal growbth raites.

80
to be nder g
In fact, in the two years since the ﬁﬂeﬁ“”
gfo&t;,rateg ave
accelerating (s
Although models cannot be relied upon as the only basis for a
lity contro r Y

program, thay can be of some use. They can

d ovide & rough measure of
control that would be necessary to maintain
water guality.
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LAKE TAHOE BASIN HYDROLOGIC BUDGET ”

Storage

inputs
Precipitation directly
on Lake Tahoe

Tributary runoff
Qulputs

L_ower Truckee River and
Export from Basin

Evaporaiion from Lake Tahoe

Change in Storage

*

Planning Agency, 1977).

123,000,000 acre-ft/yr.

236,700 acre-ft./yr.

411,800 acre-fi./yr.

187,700 acre-fi. /yr.,

43
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0G0 acre-ft./yr.

26,100 acre-ft./yr.

Based on measurements from 1960 through 1974 {Tahoe Regional




nutrient losds slowly increase the concent
n the lake, resui ing in accelerated alg
h in turn results in higher glga$ cell d
water claritys To model the effescts of
”@y, it would be necessary to nmasr;u&nd all
i procesges in detalil. Higher nutrient conc &ﬁ%?&t;@ﬁs
egse algal growth rates, but the quantitative response
eld conditions cannot yet be predicted. Hence, the predic—
”? is broken at the second link. However, it is possible

1 ! to consider how nutrient loads effect the concentration
o &&i:;%ﬁts in the Lake.

ation between pollutant loads entering Leke Tahoe and

t concentrations in the Lake can be determined through a
balance model of the sort developed in Appendix A. The
tionship is described by the following eguation:

Where: (g is the ultimate eguilibrium concentration of s pollutant
in the Lake; W is the rate at which the pollutant enters
the Lake (loading rate); R is residence time, the average
time the pollutant remsins in the Lake:; and V is the

volume of the Lake.

{(the residence time for & given pollutant) and V (the
'y volume) are constants. Hence, the equilibrium concentration
of & pollutant in the Lake will he proportional to its loading

ral concentrations of suspended sediments and nutrients in
hoe are not known. However, natural loadings during the
i to development can be estimated. These estimstes
II-7 through II-10) combined with the knowledge that
in equilibrium concentration will be proporitional to

¥ in loading rates, provide a basis Tor estimating th
centage increases in pollutant concentrations ahove natural
rations. Estimated increases in the ultimate concentrations
utants in Lake Tahoe associated with present land develop-
1d full buildout of the Basin are provided in Table II-7-

:sated in Table II-T, continuaticn of loadings sasocciated

ther the present level of development or full buildout of
in could ultimately increase the concentration of nutrients
< Tahoe by a few hundred to over itwo-thousand percent sbove
1 levels.

ading rate of a nutrient is incressed, the approach o
brlgm concentration in the Lake ig not lmmediate.
arge volume of the Lake, nutrient concentraitions
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TABLE -7

ESTIMATED EQUILIBRIUM CONCENTR
ENTS IN LAKE TAHOE

OF NUTR

AS A PERCENTAGE OF NATURAL CONCET

NATURAL PRESENT
DEVELOPMENT

Eguilibrivm
load is Concentration Poad o Concenlration
Laks in Lake in
B} w/ , ; / ’
{tons/vean 1.ake &/ (tons/yean Lake &
g7 100% 450 460% 500
42 100% 510 1,500% Z
360 160% 3,900 1,100% 1,

a/  Expressed as a percentage of natural concentrations |
of the listed substancses in Lake Tahoe are not known. However, it can | s
of the ultimate equilibrium concentration of any nutrient in the Lake witl be propor
loading rate. Hence, the equilibrium concentration at toading rates under

ion under natural loading rates, can be de insd by the : g

guilibrium conce

Load under developed conditions

source has been terminated and did not persist for a long enough period of time {o
oncentrations of poliutants in Lake Tahose.

o

b




build up slowly after nutrient loading rates are increased.
Generally, three to four residence times are reguired to reach the
new equilibrium concentration. Thus, increases in nutrient

concentrations can be expected to lag considerably behind the
nutrient leading curves in Figures II-8, II-9 and II-10. Residence
times for nutrients are on the order of a few decades to perhaps

as much as a century.

Thus, the full effects of increased losding rates on algal growth
in Leke Tahoe are not likely to oceur for several decades or even
centuries. HNutrient loads must %e reduced below present levels if
increasing algal productivity i o be stabilized or reversed.

The proper level probably is closer to natural nutrient loading
rates than to current loading rates

Water Quality Standards

=

hie Federal Clesn Water Act requires that no degradation be allowed

in any high quality waters which, because of its exceptional recrea-
tional or ecologicsal significance, constitutes an ocutstanding national
resource. Lake Tahoe unquestionably is an outstanding national
resource, both for its recreational and its ecoclogical value. This
plan designates Lake Tahoe as an outstanding national resocurce.

California and Nevada have also established non-~degradation pelicies
under state law for existing high guality waters, including Lake
Tahoe.

Viewed from the standpoint of protecting beneficial uses, preventing
deterioration of Lake Tghoe regquires that there be no significant
increase in algal growth rates. Lake Tahoe's exceptional recreational
value depends on enjoyment of the scenic beasuty imparted by its clear,
blue waters. Increassed growth of attached algase in nearshore waters
already is impairing Lake Tahoe's recreational value by saltering its
aesthetic appearance. Likewise, preserving Lake Tahoe's ecological
value depends on maintaining the extraordinsrily low rates of algal
growth which make Lake Tahoe an outsitanding ecoclogical rescurce.

Several other state and federsl laws recognize the importance of
protecting Lake Tehoe water quality from degradation. The Tahoe
Regional Planning Compact, approved by the Californis and Nevada
Legislatures and by Cgﬁgress, declares that "the waters of Lake Tahoe
e o o« are threatened with deterioration or degeneration, which may
endanger the natural beauty end economic productivity of the region.”
Legislation enacted in both California and Nevada recognizes the
importance of protecting Lake Tahoe. In requiring export of sewage
from the Lake Tahoe Basin, the Californis Legislature declared its

tion way wecessary " meet the unique provlenms of water gquality
control presented by pOpdl&tiOﬁ growth and development” in the Lake
Tahoe Basin. Section 114 of the Federal Clean Water Act alsc indicates
the need "bo preserve the fragile ecology of Lake Tghoe."”
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Proposed Objectives

In addition to the basic non-degradation standard set by the Clean
Water Act, this plan sets the water guality objectives set forth in
Table II-8 for Lake Tahoe and its tributary streams. When the Environ—
mental Protection Agency approves the plan, the objectives will have
the force of binding standards under state and federal law. As is
explained in Table II-7, the objectives are based on those set by the
Water Quality Control Plan for the North Lahontan Region (State Water
Resources Control Board and Lahontan Regional Water Quality Control
Board, 1975), with some modifications clarifying the standards for
Lake Tahoe and revising the standards for tributary streams. Based on
data obtained in the late 1960's and early 1070's, the standards are
set to stabilize the quality of the Lake at that recorded in those
years. The specific objectives set for Lake Tahoe and its tributaries
shall apply in addition to the general objectives currently set by the
Water Quality Control Plan for the North Lehontan Region.

The nutrient objectives proposed for tributary streams reflect the
quality to be expected from relatively undisturbed watersheds.
Achieving water quality objectives for tributary streams will also
help protect the Lake. Tributary standards are in addition to, not a
substitute for, the standards set for Lake Tahoe, however. Despite
attainment of the standards set for a stream, further reductions in
the nutrient concentrations in the stream may be required so that the
total nutrient load from all streams is reduced encugh to prevent
deterioration of the Lake.

The Clean Water Act requires each state to identify waters where
enforcement of the minimum, nationwide controls set by the Act
applicable chiefly to municipsl and industrial discharges, will not
achieve water guality standards. Such waters are classified as “water
gquality segments,” each segment having weters with common physical,
chemical, and biological characteristics. The Lake Tahoe Basin mist
be classified as a water qualibty segment. Violations of the water
quality standards set in this plan can be found in Lake Tahce, where
algal productivity is rapidly increasing, and in tribulary streams
draining disturbed watersheds. Uncontrolled surface runoff, which is
not subject to the minimunm, nationwide controls set by the Clean Water
Act, threatens %o cause further increases in algal growth in the

Lake.

A set of guidelines establishing limits on the gquality of runoff from
land development sites is set forth in Table I1-9. The guidelines for
surface discharges contain limits on nutrients, turbidity {sediments),
and oil and grease which are considerably lower than existing runoff
quality c liance can be expected to reduce the discharge of

pollutants from land development by approximately 80 to 90 percents
Limits on runoff infiltrated intc the ground are less stringent than
surface discharge limits, reflecting the ability of soil and vegeta-

tion to remove significant guantities of pollutants.
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TABLE -8
WATER QUALITY OBJECTIVES for SURFACE WATERS
of the NORTH LAHONTAN BASIN
Constituenti/ (mg/1 except as noted)
Surface Water TER2/ c1 50,4 B Total N Total P Total Iron
Lake Tahee ¥ %
Hydrologic Uni
Lake Tahoe® 60/65 1.0/2.0 0.0/~ 0.15/~ 0.008/-
Fallen Leaf Lake 50/~ 0.30/0.50 1.3/1.4 0.01/0.02 0.20/~- 0.,005/0.010
Griff Creok 80/~ 0,40/~ - -/ 0,19/~ G.010/~ 0,03/~
Carnelian Bay Creek 80/~ 0.4G/~ o -/~ 0,19/~ 0.015/~ 0,03/~
Watson Creek 80/~ 0,35/~ - - 0,22/~ 6,015/~ 0.04/~
Dollar Creek 80/~ 0.30/~- -/~ -/ - 0,16/~ 0.030/- 0.03/~
Burton Creck : 30/~ 030/~ -] ) G.16/- 0,015/~ G.03/~
Ward Creek 70/85 0.30/0.50 1.4/2.8 s 0.15/~ 0.015/~ 0.03/~
Blackwood Creek 70/90 0.30/- ~/= - 0.19/~ 0.015/~ 0.03/~
Madden Creek 60/~ 0.10/0.20 -~/ )= .18/~ 0,015/~ 0.015/~
McKinney Creek 55/~ 0.40/0.50 ) ) 0.19/~ 0.015/~ G.03/-
General Creek 50/90 1.0 /1.5 0.4/0.5 - 015/~ 0.015/~ 0.03/~
Meeks Creek 45/ - .40/~ ] )= 05.23/~ 0.010/~ 0.07/~
Lonely Gulch Creck 45/~ 0.30/- -/ - 0.19/- 0.015/~ 0.03/-
Eagle Creek 35/~ 0,30/~ ~/~ -/~ 0.20/~ 0.010/- 0.03/-
Cascade Creek 30/~ 0.40/- ~/= - 0.21/~ 0.005/- 0.01/~
Tallac Creek 60/~ 0.40/~ -/~ ) 0.19/~ 0.015/~ 0.03/-
Paylor Creek 35/~ G.40/0.50 - - 0,17/~ 0,010/~ .02/~
Upper Truckee River 55/75 4.0 /5.5 1.0/2.0 -/ 0,18/~ 0.015/~ 8.03/-
Trout Creek 50/60 0.15/06.20 /- - .18/~ 0.015/~ 0.03/~

Rl S e

Annual average Value/90th percentile value.

Total filtrable residue (total dissolved solids).

The water quality objectives presented here are derived from those contained in the Water Quality Control Plan for the Nosth Lahontan Basin,

(State Waler Resources Control Board and Lahontan Regional Water Quality Control Board, 1975) with the fellowing medifications. Several of

the narrative objectives applying to waters of Lake Tahoe proper, are clarified. In addition, waler quality cbjectives limiting the nutrient

content of tributary streams have been reviewed, and, in some cases, revised. Revised stream standards are based on data contained in Table B-1
of the Tahoe Regional Planning Agency draft 208 plan (1977), which classifies tributary streams as draining disturbed or undisturbed watersheds
and provides a summary of measured water qualily characteristics derived from a number of different moniforing programs. Data for total nitrogen,
total phosphorus and iron have been examined for the purpose of updaling waler quality objectives. A weighted mean concentration (weighted on the
basis of the number of samples reporied for the different monitoring programs) was first determined for each of the three nulrient constiluents, for
each tributary stream. For a stream draining an undisturbed watershed, the revised water quality objectives represent the weighted mean concentra-
tions determined for that specific stream. For streams draining disturbed watersheds, revised water quality objectives are based on the overall mean
nutrient concentration for all streams draining undisturbed walersheds.

in addition, the following standard for fecal coliform shall apply to Lake Tahoe and its tribularies; the fecal coliform concentration, based on a
minimum of not less than five samples for any 30-day period, shall not exceed 2 log mean of 20/100 ml, nor shali more than 10% of the total samples
during any 30-day pericd exceed 40100 mi.

In addition, the following water quality objectives apply specifically to Lake Tahoe:
@ Algal Growth Potential:  Mean annual algal growth potential at any point in the Lake shall not be grealer than twice the mean annual algal

growth potential at the limnetic reference station.
® Plankton Count: Mean seasonal concentration of plankion organisms shall not be grealer than 100 per ml and the maximum concentralion shall
not be greater than 500 per ml al any point in the Lake.

e (Clarity:  The vertical extinction coefficient shall be less than 0.08 per meter when measured below the first meter. The turbidity shall not

exceed 3T at any Tocation in the Lake too shallow to determine a reliable extinction coefficient. Secchi disk transparency shall not he
decreased below levels recorded in 1967~71.

@ Flectrical Conductivity:  The mean annual electrical conductivily shall not exceed 95 umhos/cm at 509C and the 90 percentile value shall
not exceed 100 umhos/cm at 250C at any lecation in the Lake.

® Additional Biological Indicators:  Algal productivity and the biomass of phytoplankion, zoopiankion, and periphyton shali not be increased
beyond levels recorded in 196771,
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TABLE 1i-9

UNIFORM REGIONAL RUNOFF QUALITY GUIDELINES

SURFACE DISCHARGES

Surface water runoff which directly enters Lake Tahoe or a tributary thereto
should meet the following constituent levels:

MAXIMUM

CONSTITUENT CONCENTRATION
Total Nitrogen as N 0.5 mg/i
Total Phosphate as P 0.1 mg/1i
Total fron 0.5 mg/l
Turbidity 20 JTU
Grease and Oil 2.0 mg/t

If the constituent levels of water entering a site from upstream areas are of a
superior or equal guality to the above, those waters should meet the quality
level listed above prior to discharge from the site.

If the constituent levels of waters entering a site do not meet the above, there

should be no statistically significant increase {at a 90 percent confidence
level) in the water discharged from the site.

RUNOFF DISCHARGED TO GROUNDWATERS
Waters infiltrated into soils should not contain excessive concentrations of
nutrients which may not be effectively filtered out by soil vegetation.

MAXIMUM

CONSTITUENT CONCENTRATION
Total Nitrogen as N 5 mag/l
Total Phosphate 1 mg/i
iron 4 mg/!
Turbidity 200 47U
Grease and Oil 40 mg/1

These guidelines shall apply in addition to any more stringent efffuent limitations
necessary to achieve the water quality objectives set forth in Table 11-8,
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Monitoring

The State of Nevada and the U.S. Forest Service, operate ongoing
water guality monitoring programs in the Lake Tahoe Basin. The
California State Water Resources Control Board, in conjunction
with other state and federal agencies, has developed a compre-
hensive monitoring program based, in part, on an existing monitor-
ing program conducted by the Unilversity of California at Davis
(Tahoe Research Group). The State Water Resources Control Board
approved the monitoring program on October 18, 1979. The locations
of sampling sites and types of measurements for existing and
proposed monitoring programs are shown in Table II-10 and Figure
Ir-12.

Water Quality Summary

e

d.

£

e

The quality of offshore waters of Lake Tahoe is excellent.
However, studies conducted over the last two decades indicate an
alarming increase in the growth of algae throughout the Lake, with
direct visual deterioration of nearshore waters resulting from
growth of attached algae.

Algal growth depends on nutrients. Additional nutrients increass
algal growth.

Surface runoff is the most important scurce of both algal growth
stimilating nutrients and sediment to Lake Tahoe.

Land development practices have significantly increased the
concentration of nutrients and sediment entering Lake Tahce in
surface runcff.

Future development will increase nutrient loadings still further.
Currently, nutrient lcads are as high as 1500 percent of natural
levels. Nutrient loads would be up to 2000 percent of natursl
levels with the development sllowed by the Tahoe Regional Planning
Agency General Plan.

The full impact of increased nutrient loading rate may take
decades, even centuries to be fully realized. Nutrient concentra-
tions and algal growth rates in Lake Tahoe will increase if
current loading rates are maintained. They will increase at an
even more rapid rate if additional development 1s permitted.

The major effects of erosion and surface runoff from develocpment
are:

i. Siltation of stream beds;

ii. Reductions in the clarity of nearshore waters and increases in

attached algal growth; and

iii. Accelerating eutrophication of the open waters of the Lake.
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WATER QUALITY MONITORIN

O

N THE LAKE TAHOE BASIN

NEVADA DIVISION OF ENVIRONMENTAL PROTECTION

SAMPLING SITES:

[P

e £3 A 00 Y LN S Ld DS e

SAMPLING SITE:
Offshore of Sand Harbor, Lat. 36011507 ~ Long, 1199567007

Tributary Stream WMonitoring

First Craek at Dale and Knolty Pine
First Creek at Lakeshore Blvd,
Second Creek at Second Creek Drive
Second Creek at Lakeshore Blvd.
Wood Creek at Lakeshore Blvd,
Fast Fork of Third Creek at Hwy 27
Third Creek at Lakeshore Blvd.
West Fork Incline Creek at Hwy 77
Fast Fork Incline Creek at Tyrolian Village
Inctine Creek af Lakeshore Blvd,
Will Creel at Lakeshore Blvd,

MEASUREMENTS AND FREQUENCIES:

The same measurements as previously described for bributary sireams are taken at the Lake sialion

MEASUREMENTS:

pH, BOD 5 or COD, chloride, total phosphate, ertho
phosphate, ammonis, nilrate, winie, lolal disselved
solids, conductivity, alkalinily,bicarbonate, carbonate,
kieldahi-niirogen, fecal coliform, fecal streptococci,
dissolved oxygen, temperature, and stream flow

FREQUENCY:

Four Hmes 4 vear at each sile,

Lake Monitoring

on a quarterly scheduie. In addition, fish tissue and sediments are analyzed for the following

foxie materials anmually:

SAMPLING SITES:

R R SURE gy

Upper Truckee River
Trout Creek
Blackwood Craek
Ward Creek

General Creek
Burton Creek

Incline Craek

Third Creek
Edgewood Creek

SAMPLING SITES:

PCBs
Aldrin
Dieldrin
Tolal DOT
G, P DDE
P, P, DDE
0,p, 00D
P, P, DOT
Chirdane
Endrin

Wethoxychlor
Hexachlorobenzene
Pentachiorophenol
Alpha BHC

Gamma BHC
Arsenic

Cadmim
Chromium

Conper

Honochior

STATE OF CALIFORNIA

Tributary Siream Moniforing

MEASUREMENTS:

Flow, suspended salids, nitrate, orthophosphorus,
total phosphotus, iron, temperature, turbidity,
conductivily, ammonia, and tolal organic nitrogen

FREQUENCY:

57 times a vear at each site

Lake Monitoring

v

i

2.

L b

Long. 120900.0'W
Long. 1200 00.8°W
* Qff Tahoe City

and Skusk Harbor
. * Off Rubican Point

Index Slaticn off Tahoe Pines - presently
being monitored by the Tahoe Research Group
Center Station, South — Lat. 399 00.0'N,

Cenfer Station, North - Lat. 399 08.7'N,
. * Off the Incline — Third Creek area

* Off Upver Truckse River
¥ 0ff East Shore between Deadman’s Point

~ Exact focation io be selected

MEASUREMENTS:

Temperatize, disselved oxygen, chlorophyli, fight
fransmittance, phyloplankton and zooplankion
(identification, enumeration and biomass), primary
produclivity, nitrate, orthophosphate, fotal phosphorus,
and folal iron. A sulficient number of measurements
will be made to characterize these properties through
the eupholic zone (fo a depth of 100 melers or more
helow the surface),

FREQUENCY:

6 times a year at Index Station; Fowr tmes 2 year at
other slations
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TABLE 11-10 {continued)

WATER QUALITY MONITORING IN THE LAKE TAHOE BASIN

Meteorlogical Monitoring
(Proposed Pilot Study, if Funds become Available}

SAMPLING SITES:

Two stations; one near Notth Shore, one near South Shore
MEASUREMENTS:

Lead, nitrate, ammonia, pH, and conductivity in rain and snow samples
FREQUENCY:

To coincide with major rain and snowfall events

Storm Drain Monitoring

{Proposed, if Funds become Available)
SAMPLING SITES:
Up to 12 major storm drains

MEASUREMENTS:
Sediments, nutrients, fead and organic analyses

FREQUENCY:
To coincide with runoff events

Remote Sensing

{Propused Aerial Photography, if Funds become Available)

This program element has niot yet been developed.

U.5. FOREST SERVICE

-

SAMPLING SITFS
Blackwood Creek MEASUREMENTS:

I.

2. Heavenly Valley Creek o X i

3 szer; anmy Temperature, pH, conductivity, suspended sediment,

:{ Warletle Creek discharge, lurbidity, fecal coliform, hardness, atkalinity,

5: Meekrs Creek total phosphorus, nifrate nitrogen, and organic nitrogen.

6. Meiss Series (Upper Truckee River, The above are measured at all stations. in addition,
Big Meadow, Grass Lake) chioride, suifate, and dissolved ivon are measured al

Meyers Landfill and phenols and color are measured at
WMeeks Creek.

FREQUENCY:

Weekly or twice weekly to coincide with snowmelt
sunoff except at Neeks and Meiss sites which are sampled
four-six times per vear.
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Figure {l-12
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he Prevention of further dete
will reguire that nutrient and sediment loads be reduced to well
below current levels.

I the quality of Lake Tahoe
T

B. PLANNING BACKGROUND

1. Water Quality Planning

The need for water quality standards and water guality planning to
protect Lake Tahoe has long been recognized. In 1966, the Federal
Water Pollution Control Administration (now the Environmental Protec—
tion Agency) convened the Conference of the Matter of Pollution of the
Interstate Waters of Lake Tahoe and its Tributaries. The conference
found that sewage disposal and erosion caused by development within
the Basin threatened the water quality of the Lake. The conference
recommended adoption of more stringent water quality standards, export
of all wastewater and solid waste from the Basin, and enforcement of
tighter controls over development. Shortly after the conference the
California Regional Water Quality Control Board, Lahontan Region,
adopted a water quality control policy. HNevade adopted standards in

1967.

The primary objective of the policy adopted by the Lahontan Regional
Board was "to maintain the waters of Lake Tahoe in their present
natural state of crystal clarity and pristine purity.” The policy
prohibited the discharge of sewage or solid waste to surface waters in
the Lake Tahoe Basin. It also called for control of ercsion and urban
runoff.

In 1969, California enacted a statute requiring export of municipal
sewage from the Lake Tahoe Basin. Nevada Governor 0'Callaghan

issued an executive order in 1971 prohibiting the use of septic itanks
in the Basin. Nearly $100 million has been spent to build systems to
collect, treat, and export sewsge from the Basin. By 19Th these
systems served virtually all developed aress of the Basin. During the
same period local governments in the Basin issued franchises to
private companies to collect and export sclid waste. By 1972 &ll
dumps in the Basin were closed.

The principal remaining threat to Lake Tahoe is erosicon. In 1970 the
Lahontan Regional Board sdopted the Addendum to the Lake Tahoe Water
Quality Control Policy Regarding Control of Siltation. The Addendum
prohibits the discharge of earthen materisls to surface waters. Any
activity causing erosion which adds silt to Lake Tshoe or its trib-
utaries viclates the prohibition. The Addendum also prohibits the
deposit of any earthen material below the high water mark of the Lake
or within the 100-year flcod plain of any stream. HNevada adopted

simitar standards in T3eThe prohibitions have not been strictly
enforced, however. Because enforcement actions have been brought in
only a few isolated cases, the prohibitions have done little %o
prevent erosion problems.
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Congress recognized that erosion and surface runoff threaten Lake
Tahoe water gquality when it enacted section 11k of the Clean Water
Act in 1972. Congress directed the Environmental Protection Agency
to etudy the adequacy of federal control to protect Lake Tahoe. The
study, completed in 1975, concluded that water guality standards for
the Basin should be held inviclate. The study noted a decline in
water quality. as shown by growth of attsched algae in nearshore
waters and by subtle color changes and decreased clarity in the Lake.
Land development and land disturbance were increasing nutrients and
sediments entering the Lake. The study concluded that: "Continued
transport of sediment and nutrients to Lske Tahoe portends that the
clarity of Lake Tahoe will not be maintained.” The study found
adequate control over federal lands. But "Federal (and State) over-
sight and control in the regulation of activitiesz on private lands 1is
presently inadequate to 'preserve the fragile ecology of Lake Tahoe.'”

Regional Land Use Planning

The state and national interest in preventing deterioration of Lake
Tahoe threatened by uncontrolled development led to creation of
regional planning agenciles.

In 1967, the Lake Tahoe Joint Study Committee, established by the
California and Nevada legislatures, proposed the creation of the Tahoe
Regional Planning Agency. California and Nevada approved the Tahoe
Regional Planning Compact to form the bi-state agency. Congress
ratified the Compact in 1969.

In 1971 the Tahoe Regional Planning Agency adopted a General Plan,
which includes & land use plan. The plan makes use of a land capa-
bility system, developed by the United States Forest Service in
cooperation with the bi-state agency. Land is classified according to
its sbility to support development without causing excessive erosion
or water pollution. The system sets coverage limits, specifying the
amount of impervious surface which should be allowed on different land
types. Three-fourths of the land in the Basgin is classified as high
erosion hazard land, which should be left in its natural condition.
The agency adopied a Land Use Ordinance to carry cut the land use
plan. The Land Uge Ordinance does not reguire strict adherence to the
land capability system, but allows excess coverage in certain situa~
tions. The ordinance slso allows construction of one home on each lot
in any existing subdivision, regardless of land capability.

The Tahoe Regilonal Planning Agency has not set strict enough controls
to protect Lake Tahoe. Only five percent of the development proposals
presented to Lhe agency have been disapproved. The Environmental
Protection Agency’s Lake Tahce Study identified deficiencies in the

bi-state agency, and recommended amendments to the Compact. The Tahoe
Regional Planning Agency's own water quality management plan stated:



"While TRPA [the Tahoe Regional Planning Agency! has broad author—
ity to provide environmental controls and manage land uses,
differences regarding the philosophy of growth, inadeguate funding
to the Agency, and a voting rule that allows approval by inaction
rather than actlon reduces the Agency's effectiveness."”

In September 1978, Governor Brown of California and Governor O'Callshan
of Nevada asgreed to compact amendments. The changes would include new
voting procedures and s ban against new casino construction. The
Nevada Legislature did not sasccept the changes proposed by the two
governors, however, and alternative compact revisions proposed by the
Nevada Legislature proved unacceptable to California legisliators.
Months of negotistions between legislators from the two states failed
to produce agreement on a new compact before the Nevada Legislature
adjourned. Before adjourning, the Nevada Legislature passed a bill
allowing the governor tc withdraw from the Compact. Upon disscolution
of the bi-state agency, the Nevada Tahoe Regional Planning Agency
would assume powers comparable to those of the California Tahoe
Regional Planning Agency.

When it approved the Tahoe Regional Planning Compact, each State also
created its own regional planning agency with authority over its side
of the Basin. The Nevsda Tahoe Regional Planning Agency expired when
the bi-state agency covened in 1570. In 1973, Nevada reestablished

the Nevada Tshoe Regional Planning Agency with authority over propoesals
for casino development. After formation of the bi-state agency the
California Tahoe Regional Planning Agency limited its review to public
works projects on the California side. Dissatisfied with the bi-state
agency , the California Legislature strengthened statewide represen~
tation on the California Tahoe Regional Planning Agency in 1973 and
provided funding to staff the California agency. The California

Tahoe Regional Planning Agency adopted a Regional Plan in 1975 which
sets stricter controls than those set by the bi-state agency. Although
the Californis Tahoe Regional Planning Agency has set stricter coverage
limits, and allows fewer overrides, than the bi-staste Tahoe Regional
Planning Agency, it does not reguire strict adherence to the land
capability system. Like the bi-state agency., the Californis Tahoe
Regional Planning Agency allows construction of one home on each lot,
regardless of land capability.

The League to Save Lake Tahoe, a private nonprofit organization, and
Huey Johnson, Secretary of California'’s Resources Agency, among
others, have proposed creation of a Lake Tahoe National Scenic Ares.
Pursuant to legislation creating the Naticnal Scenic Ares the federsl
government would adopt a plan, including & property acguisition
program, Lo protect the environmental resources of the Lake Tahoe

Bagin:
Representative Vic Fazio (Sacramento) is preparing National Scenic

Area legislation for introduction in Congress. A related propossl,
supported by Representatives Phillip Burton (San Francisco) and Jim
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3.

Santini (Nevada's sole representative), would provide for sale of
federal land near Las Veges to raise funds which could be used to buy
land in the Lake Tahoe Basin.

208 Planning

Section 208 of the Clean Water Act requires preparation of regional
water pollution control plans. These "208 plans” must identify
existing and potential water guality problems and control measures.
The plans must include programs to carry out the necessary control
measures, and the programs adopted in the plans must be implemented.

Each State designates planning areas and agencies capable of develop-
ing the 208 plans. For areas where no areawide planning agency is
designated, the State prepares the 208 plans. Plans must be reviewed
and adopted by the State before they are submitted to the Environ-
mental Protection Agency. In California, the State's planning respon-
sibilities are assigned to the State Water Resources Control Board.
The Nevada Department of Conservation and Ngtural Resocurces has
similar duties.

In 197k, California and Nevada Jointly designated the Tahoe Regional
Planning Agency as the agency responsible for preparing the 208 plan
for the Lake Tahoe Basin. The Lake Tahoe Basin 208 planning area is
shown in Figure II-13. The Environmental Protection Agency approved
the designatione.

In 1977 the Tahoe Regional Planning Agency issued a Draft 208 Plan,
prepared by agency staff and J. Be. Gilbert and Associates. The draft
identified five major water pollution problems:

. ¥rosion and drainage problems caused by past development, espe-
cially road building, including unstable slopes and areas stripped
of vegetation. The draft identified the work needed to correct
these problems, at a cost of $78 million;

. Development in stream environment zones, such as meadows and
drainageways, destroying their natursel capacity to remove
pollutants:

s Runoff from specific areas such as parking lots, construction
sites, and skl slopes;

N Erosion from development on high erosion hazard lands;: and

. Erosion from forest lands, primarily from old logging roads and
skid. trails or areas used by off-road vehicles.

The agency's draft 208 plan included proposals to fund the plan. Most
of the money would be raised by a basin user fee. The draft also
proposed zoning changes. Unsubdivided areas in stream environment
zones or high erosion hazard lands zoned for commercial or residential
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Figure [|=13

The 208 planning area includes: (1) Lake Tahoe, (2) Adjacent paris of Washoe, Carson City and Douglas Counties
in Nevada which are in the Lake Tahoe watershed;, (3} Adjacent paris of Placer and El Dorado Counties in California
which-are—inthe Lake Tahoe watérshed: and (4) An additional area in Placer County, near the Lake Tahoe outlet
te the Truckee River, consisting of the area adjacent to the Lake Tahoe walershed which les southward and eastward
of a line starting at the intersection of the watershed crestline and the north boundary of Section 1, thence wesi o the
northwest comer of Section 3, thence south to the intersection of the watershed crestline and the wesi boundary of
Section 10 {ail sections referring to Township 15 North, Range 16 East, M.0. B. & M.).

LAKE TAHOE BASIN 208 PLANNING AREA
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use would be rezoned to prevent development. A moratorium on develop-
ment in existing subdivisions in stream environment zones would also
be imposed while detailed plans to protect stream environment zones
were prepared. The draft slso sets forth best management practices to
control surface runoff.

In Janmuary 1978, the Tahoe Regional Planning Agency approved a final
208 plan. The agency accepted the draft's assessment of pollution
problems, but eliminated major control measures proposed in the draft.
The final 208 plan lacked commitment to enforce the remaining controls.
The agency rejected the basin user fee and all other sources of funds
avove the levels already being spent on erosion controls. The agency
also deleted the proposed zoning changes.

Nevads conditionally approved the Tahoe Reglonal Planning Agency's
final 208 plan in March 1978. Seven of the conditions set by Nevada
required plan amendments or implementing ordinances to be made by July
1978. The Tahoe Regional Planning Agency has not complied with these
conditions.

In July 1978 the California State Water Resources Control Board
rejected the plan for feilure to include ithe control actions and
enforcement commitments needed to protect Lake Tahoe. The State Board
also found that the Tahoe Regional Planning Agency had not exercised
the controls needed to protect the Lake, and that there was no regional
agency capable of achieving the objectives of 208 planning. The State
Board therefore decided %o revoke designation of the Tahoe Regional
Planning Agency as the agency responsible for 208 Planning at Lake
Tahoe. The State Board decided that the revocation of planning
responsibility should not take effect until November 1978, and could
be reconsgidered at any time until then. The State Board resclved that
when the revocation of the designation of the Tahoe Regional Planning
Agency became effective, the State Board would assume responsibility
for preparing the 208 plan. The State Board reaffirmed its decision
in November 1978.

This document is a draft of the 208 plan the State Water Resources
Control Board assumed responsibility for preparing when it rejected
the Tahoe Regional Planning Agency's plan. To provide an opportunity
for further public comment, this draft is being circulated before s
final Lske Tahce 200 Plan is prepared and adopted by the State Water
Resources Control Board. The Tahoe Regional Planning Agency will then
be given ancther chance to adopt an acceptable plan, after which the
State board plan —- or the Tahoe Regional Planning Agency plan if the
agency adopts an acceptable plan -- will be submitted for approval by
the Environmental Protection Agency.

Authority to Regulate Land Use and Water Quality

Several public agencies have authority to adopt and enforce the
control measures needed to protect water gquality at Lske Tahoe. Many
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others can provide support. This discussion summarizes the authority
of public agencies with major responsibilities for land use and water
quality.

2

Local Government

Placer County Washoe County
El Dorado County City & County of Carson City
City of South Lake Tahoe Dougles County

The Lake Tghoe Basin includes parts of Placer and E1 Dorado
Counties in California, and parts of Washoe, Carson City, and
Douglas Counties in Nevada. The City of South Lake Tahoe, the
only incorporated city in the Basin, is in ELl Dorado County.
Figure II-14 shows the boundaries of these local governments.

Cities and counties have broad powers to adopt and enforce
regulations so long as they do not conflict with state or federsl
law. These powers include authority to set land use controls and
regulations to protect water quality.

Cities and counties also have authority to provide public services.
These public services may include erosion control projectss

Public services now being provided include roads and storm sewers.
A number of special service districts have been formed within the
counties to help provide these servicese.

Resource Conservation Districts

Tahoe Resource Conservation District (California)
Nevada Tahoe Conservation District

Resource Conservation Districts are specisl districts formed under
state lawe.

Fach State has a resource conservation district for the Lake Tahoe
Basin. These districts provide financial and technical assistance
to both private individuals and public agencies for erosion
control.

The Nevads Tahoe Conservation District is a member of the Carson-
Walker Resource Conservation and Development Council. The council
recently obitained an B0 percent federal grant for a $150,000
erosion control project in the Kingsbury Grade area of Douglas
Countys« The project involved mechanical stabilization and revege-
tation of oversteepened slopes.
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Sewerage Agencies

Tahoe-Truckee SBanitation Agency Inciine Village General
(North Tahoe Public Utility District Improvement District
and Tahoe City Public Utility District)

South Tahoe Public Utility District Douglas County Sewer
Improvement District
No. 1

Four sewage treatment and export systems serve the ten severage
districts in the Lake Tahoe Basin. Figure II-15 shows the sewerage
districts and export systems.

In California, the Public Utility District Act asuthorizes public
utility districts to provide surface runcff{ management services,
but the districts on the Californias side of the Basin do not
provide this service. In Nevada, the Incline Village General
Improvement District, Round Hill General Improvement District, and
Kingsbury General Improvement District No. 1 provide some surface
water management service. The other Nevada sewerage districts do
not have authority to provide this service.

Regional Agencies

Tahoe Regional Planning Agency

California Tahoe Regional Planning Agency
Nevada Tahoe Regional Planning Agency
California Tahoe Conservancy Agency

The Tahoe Regional Planning Agency has broad authority to adopt
ordinances and issue permits governing land use and water quality.
These ordinances set minimum standards which must be enforced by
local government. OStates and local governments may set stricter
rules. The Tahoe Regional Planning Compact regquires the Tahoe
Regional Planning Agency to permit gaming on land zoned for gaming
as of February 5, 1968.

The California Tahoe Regional Planning Agency has suthority to
adopt ordinances and issue permits for the California side of the
Basin. These standards prevail where they are stricter than those

set by the bi-state agency, and must be enforced by local governments

Public works projects by the State of Californis require approval
by the Californisa Tahoe Regional Planning Agency.

The Nevada Tahoe Regional Planning Agency has authority to review
casino development not subject to review by the bi-state agency.

If either State pulls ocut of the compact, the Nevada agency will
assume broader responsibilities comparable tc those of the Cali-
fornia Tahoe Regional Planning Agency.
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The regional planning agencies do not have suthority to acquire

and hold property to preserve scenic and recreational opportunities
in the Basin. In Californie, the Californis Tahoe Conservancy
Agency has been established for this purposes. The positions on

the governing board have not been filled, however, and no money

has been appropriated to the agency.

State Agencies

i. Water Quality Agencies

Californis State Water Resources Control Board
Lahontan Regional Water Quality Control Board
Nevada Environmental Commission

Nevada Division of Environmental Protection

State water quality agencies are responsible for water quality
planning and enforcement under programs established under
state law and under the federal Clean Water Act. California
state law assigns the State Water Resources Control Board
responsibility for water quality planning and standard setting
required by the federal Clean Water Act. The State Board can
also review any sction of the Lahontan Regional Board setting
standards, issuing permits, or taking enforcement action.
Water quality standards may include discharge prohibitions.
Discharges may also be regulated by permits issued by the
Regional Board. The activities which may be regulsated as
discharges under state law are not limited to the pumping or
pouring of effluent through a pipe, diteh, or other "point
source."” Deposits of Till material and activities contri-
buting to erosion and surface runoff are also covered. En-
forcement sctions may include orders to clean up conditions
causing or threatening pollution, injunctions, and actions for
civil and criminal penalties. The State Board administers a
sewage treatment plant construction grants program, which
offers both state bond funds and federal funds provided
through the Clean Water Act. The State Board is also respon-
sible for the State's water rights program.

In Nevada, standards are set by the State Environmental Com-
mission. The Nevada Division of Environmental Protection

is responsible for water quality management and enforcement
of regulations adopted by the Commission. The Division of
Environmental Protection has enforcement authority similar
to that of the California water quality agencies.

ii. BState Lands Agencies

California State Lands Commission
Nevada Division of State Lands
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Approval by state lands agencies is required before any
structure may be placed below the high water level of Lake
Tahoe. Approval is also required before any material may be
taken from below the high water mark.

iii. Parks Departments

California Department of Parks and Recreation
Nevada Division of State Parks

State parks agencies purchase and manage state parks.

ive Transportation Departments

California Department of Transportation
Nevada Department of Transportation

These agencies have authority for construction and maintenance
of state highways. This authority includes responsibility for

control of erosion and runoff from Basin highways.

Federal Agencies

Federal activities in the Lske Tahoe Basin include regulatory
programs, land purchase and management, and administration of
grants and loans. The Western Federal Regional Council, composed
of federal agency regional administrators, coordinates federal
policy and programs in the region. In 1978, the council adopted a
Federal Policy for the Lake Tshoe Bagin. The policy directs all
federal agencies to ensure their activities are consistent with
land, water, and air resources capabilities. The policy also
directs federal regulatory agencies to assure that water quality
is not degraded. The Environmental Protection Agency, Forest
SBervice, and Soil Conservation Service are directed to provide
financial and technical help in implementing the Lake Tahoe 208
plan. Environmental priorities shall govern the location,

type and size of all proposals to the Department of Housing and
Urban Development.

i. Environmental Protection Agency

Water quality standards and 208 plans must be approved by the
Environmental Protection Agencye.

The Clean Water Act requires a permit for any "point source”
discharge of a pollutant to surface waters. Point sources do

not include unchannelled runoff. Permits are issued by state

water guality agencies, but the Environmental Protecticn
Agency can veto a state ilgsued permit. The Environmental
Protection Agency may also bring enforcement actions for
permit violations.
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The Clean Water Act also establishes several grant programs,
including grants for water guality planning and administration
of the permit program. Grants are also available for sewage
treatment works. After the 208 plan is approved, these
construction grants may be awarded only for treatment works
which conferm to the plan. Another program under the Clean
Water Act provides grents for projects, including erosion
control projects, to protect the guality of freshwater lakes.

Army Corps of Engineers

No structure or fill material may be placed in any lake,
stream, or adjacent wetland without a federal permit. The
Corps of Engineers has issued a blanket permit for areas other
than Lake Tahoe and a few of the largest streams. The Corps
has authority to revoke this general permit, and require
individual permits for activities in all streams and wetlands
in the Basin.

The Corps alsc provides flood hazard information for use in
floodplain zoning.

Foregt Service

The United States Forest Service manages 63 percent of the
land in the Lake Tahoe Basin. The administrative unit of the
Forest Service responsible for these lands is the Lake Tahoe
Basin Land Management Unit. Land ownership in the Basin is
shown in Figure II-16 and Table II-1l. The Forest Service has
purchased over 30,000 acres since 1970, and has identified an
additional 33,000 acres which should be placed in public
ownership. Purchase of these lands would raise the portion of
lands in the Basin managed by the Forest Service to 79 percent.

The Forest Service's Land Management Plan places the highest
priority on protection of the water quality of Lake Tahoe and
its tributary lakes and streams. The Forest Service has
authority to carry out projects to control ercsion on National
Forest lands. Projects are being planned or carried out to
control erosion from old roads, campgrounds, and landfills.
Private activities on National Forest lands, which include
timber removal, a ski area and organizational camps, require
special use permits. These permits set erosion control
requirements.

Soil Conservation Service

The Foil Conservation Service provides technical and financial
assistance to landowners and public agencies for erosion
control. Pricorities for assistance are set by the resocurce
conservation districts.
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TABLE Hi—11

LAKE TAHOE BASIN LAND OWNERSHIP

LAKE TAHOE BASIN ACREAGE -~  1/1/79*
TOTAL LAND AREA 205,250 acres
California — 155,170 acres {75.6%)
Nevada - 50,080 acres (24.4%)
PUBLIC OWNERSHIP 144,604 acres (70%)
National Forests 132,583 acres (65%)
Catifornia 110,727 acres
Nevada 21,856 acres
OTHER PUBLIC 12,021 acres (6%)
Bureau of Reclamation 64 acres
State of California 5,567 acres
State of Nevada 6,047 acres
Cities/Counties — California 263 acres
Counties — Nevada 80 acres
PRIVATE OWNERSHIP 60,646 acres (30%)
California 38,677 acres
Nevada 21,969 acres

“ Inctudes fand in Alpine County, California, within the Lake Tahoe watershed.
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Department of Housing and Urban Development

The Department of Housing and Urban Develcopment provides funds
for land use and housing plans. The Department alsc offers

financial assistance for housing, including mortgage loan
insurance.
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WATER QUALITY PROBLEMS AND CONTROCL

SOURCES OF WATER POLLUTION

-

1. Surface Water Runoff

a. Conditions Affecting Surface Runoff

Surface runoff is the principal source of pollutants affecting
Lake Tahoe. Runoff breasks down Basin soils and transports erosion
products to the Lake. These erosion products include soil parti-
cles, which cause turbidity and sedimentation, and nutrients,
which stimulate algal growth.

Soil particles are measured in terms of suspended sediment.
Nutrients are measured as total nitrogen, phosphate, and iron.

The same erosion processes which generate suspended sediment also
release nutrients bound up in the soil. As levels of suspended
sediment in surface runoff increase, so do levels of dissolved and
particulate bound nutrients. Measurements of soil loss or sedi-
ment generation therefore provide an indication of the relative
quantity of nutrients released by erosion and soil disturbances.
Throughout this report estimates of suspended sediment are used as
a measure of ercsion problems, both to provide an estimate of soil
loss and te indicate where erosion problems are increasing nutrient
loadings on the Lake.

Vegetation and ground litter intercept precipitation and allow it
to infiltrate through the soil where nutrients are stripped out
for plant growth. Snow melt and rainfell in excess of soil
Infiltration capacity runs off the surface and is conveyed through
drainage courses to the Lake. Steeply sloping upland slopes with
sparse vegetation and shallow soils generate more sediment and
nutrients than more densely covered aress with good solls because
there 1s more surface runoff to erode the soile.

At the downstream end of meny channels sediments have been
deposited and areas slowly transformed into marshes, meadows, and
riparian sareas. Here surface runcff velocity is retarded by flat
slopes and riparian vegetation. Water moves both below and

above ground as a thin sheet. Bediment and nutrients are physi-
cally and biologically stripped out of the runoff.

Under natural conditions, surface runoff entering Lake Tahoe
contains extremely low concentrations of suspended sediment and
nutrients, but the natural balance 1s easily upset.
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Runoff Quality - Natural Conditions

Bagin soils are derived primarily from granitic rock and are
coarse textured, low in water holding capacity, and have a
high potential for erosgion. Numerous factors affect the rate
at which these soils are naturally eroded. Four variables
that are most significant in determining the rate of erosion
are:

. Watershed slope and elevation
o« Distribution of soils within the watershed

. Amount of highly erodible soil with low infiltration
capability

. Extent and density of vegetative cover

{a) ZPErosion Processes

The principal types of erosion caused by surface runcff
include:

. Sheet Wash -~ a continuous, uniform removal of thin
soll layers not readily visible but occurring on all
exposed soil surfaces. Infiltration capacity of the
soil is reduced, less water is percolated into the
soll, and surface runoff rates greatly increase.
Areas that are bare or have sparse vegetation are the
major sources of sheet erosion.

« Rill Erosion -- concentration of surface runoff
creates shear forces which erode and transport large
quantities of scil materials. This process occurs
during heavy rainfall or snowmelt runoff.

« Sloughing -- movement of loose soil on slopes steeper
than the natural angle of repose, about two horizontal
units to one vertical unit for most Basin soils.
Sloughing is readily visible on areas of decomposed
granite in the Basin. Material from sloughing slopes
is deposited at the slope toe and transported by
surface runoff into streams and the Lake.

(b) Natural Pollutant Loadings

Although Basin soils are highly ercsive, natural erosion
rates and delivery of sediment materials to the Lake are
low. A SBtate Water Resources Control Board study revealed
that a highly erodible portion of a watershed on the west
shore which has been naturally stabilized over time
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7

generated only about 0.035 metric tons/hectare/year of
sediment. Appendix B summarizes other studies in the
Basin with similsr findings. A study of an undisturbed
watershed in the heavily forested granitic batholith of
Idaho revealed natural erosion rates of about 0.088

metric tons/hectare/year {Megahan, 1972).

eom

o

Based on an analysis of water guality data for undisturbed

watersheds in the Lake Tahoe Basin, set forth in Appendix
B, the suspended sediment yield for the Basin under

natural conditions is estimated at 3,100 metric tons/year,

an average of 0.038 metric tons/hectare. The associated
nutrient loading, obtained using the relationship between
sediment and nutrient production described in Appendix B,
is as shown in Table I1I-1.

Runoff Quality - With Basin Development

Development in the Basin has greaily upset this natural
balance and accelerated the generation of sediment and nu-
trients. The major impacts of development are to:

+  Remove the vegetative cover, decreasing infiltration of
precipitation and increasing runoff. Erosion rates
dramatically increase and the uptake of nutrients de~
creases when vegetative cover is removed.

. Increase imperviocus area. Construction of structures,
paved areas, and other imperviocus surfaces decreases
infiltration and greatly increases surface runoff.
Natural channels downstream of paved areas experience
increased runoff rates and erosion.

. Create unstable conditions. Many areas stripped of
vegetative cover are left bare. Cut and fill slopes
often are steeper than the natural angle of repose and
have no surface protection. OStream environment zones are
overloaded by increased runoff and sediment loads.
Construction and filling within stream envirconment zones
converts slow sheet flow into channelized flow.

The lével of sediment production in a watershed following
development activities is related to the degree of urbaniza-
tion and the natural ercdibility of the scil. BSediment
production increased over 100 times natural conditions after
development on a highly erodible watershed on the west shore,
studied by the State Board. imilar studies on Incline

Village watersheds have shown sediment rates following develop-

ment that are 13 times the natural level. Even construction
on lands classified as low erosion hazard lands, following
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TABLE -1

SEDIMENT and NUTRIENT (Sofuble and Particulate)

LOADING to LAKE TAHOE under NATURAL CONDITIONS
Metric Tons/Year

PARAMETER LOADING
Suspended Sediment 3,100
Total Nitrogen, as N 26.3
Total Phosphate, as P ‘ 37.1
Total iron, as Fe 340.2
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best management practices to controel erosion, has increased
sediment generation to Three or four times natural levels.
(White, 1978).
(a) Land. Capability System
A system developed by the Forest Service in 1971, in
N J 5
cooperation with the Tahoe Regionsl Planning Agency,
provides & relative qguantification of tolerance of land
n)

in the Basin to human disturbance (Bailey, 19T4). Fac-
tors evaluated in determining an area's land capability
include hazards from floods, high water tables, poorly
drained scils, landslides, fragile floras and fauna, soil
erodibility, and slope steepness. ALl of these factors
affect sediment generabtion from an area fQALGWng distur-
bance. The criteria used to assign lands to different
capability classes are shown in Table I11-2. Lands in
the Basin are grouped into three genersl categories
representing the hazard of disturbance from development:

flgh Frosion Hazard
Mioderate Frosion Hazard
Erosion Haza?é

s
]

gﬂ

W

Based upon land capsbility characteristics a single
numerical value representing the percentage of the land
surface which may be covered with impervious surface
without substantial damage to the land is assigned to
each capability class. These coverages are listed in
Table I1I-3. The land capability system also specifies
that high erosion hazard lands in capability classes 1
and 2 are not sulted for urbanization and should be lef
in their natural state. High erosion hazard lands should
not be developed at all, even within the one percent
coverage limit shown in Table I11-3. Most of the devel-
opment in the Basin has noit conformed to the land capa-
bility system. Most of the subdivisions in the Basin
were bullt before the regional planning agencies adopted
ordinances implementing the land capability system.
These ordinances still allow both residential and com-
mercial development to override coverage limitations in
mANy Cases.

Sediment and Nutrient Loadings Due to Development

The generation of sediment and nutrients above natural

levels is related to the degree of disturbance caused by
development and the land capability of the disturbed
areas. An analysis of sediment dats from 19 watersheds
in the Basin shows a corrvelation between sediment yield,
land capability, and degree of disturbance. e suspended
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TABLE 111-2
CRITERIA FOR ASSIGNMENT OF CAPABILITY CLASSIFICATION
TO LAKE TAHOE BASIN LANDS

Relative
Capability Tolerance for Use Slope Percent j/ Erosion Runotf Disturbance
Levels Potential Potential Hazards
! Most §-5 Stight Low to
WModerately Low Low
Hazard
Lands
6 0-16 Slight Low to
Moderately Low
5 0-16 Shight Moderately High
to High
4 9-38 Moderate Low lo
Moderately Low NModerate
Hazard Lands
3 §--30 Moderate Moderately High
to High
2 36-50 High Low to
Moderately Low High
Hazard Lands
1a Least 30+ High Moderately High
to High
1h
1 Poor Natural Drainage
¢ 5/
Fragile Flora and Fauna
17 Wost stopes occur within this range.  There are, however, many areas that fall cutside the range given,
.2~ Areas dominated by rocky and stony land.
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TABLE {13

ALLOWABLE COVERAGE

ON DIFFERENT CAPABILITY CLASSES

Capability Class

-0 W s

Erosion Hazard

Low

Moderate

High

Allowable Impervious
Surface Coverage, %

30
30
25
20

k. wd (Y
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sediment production resulting from development activities
can be evaluated using this relationship, which is
described in detaill in Appendix B and shown graphically
on Figure I1I-1. Each of the 19 watersheds was assigned
an average land capability class and percentage of
watershed disturbance, which was then related to annual
average suspended sediment production. The resulbing
empirical relationship is:

SS = 0.0467 = 0.0037(LCC) + [0.2901 - 0.0395(LCC)IPD
where: 88

suspended sediment vield rate [(metric tons/
hectare/vear)
ICC = average land capability class

PD = percent of the total area which is disturbed

i

This relationship does not reflect natural and man-related
anomalies in suspended sediment production frowm:

« Erosicn due to a high degree of stream channelization,
as in Blackwood Creek.

« High ercsion areas which are unusually unstable, such
as Ward Creek and the upland ares of Incline Village.

.  Sediment reduction by natural treatment processes in
very large stream environment zones or marshy areas.

« Sediment reduction due o settling in large lakes,
such ag Fallen Leaf and Cascade Lakes.

To determine the annual loading of suspended sediment
materials on Lake Tahce, this relationship can be used

to estimate the natural load and the load associated with
a given level of urbanization. The total load is the sum
of these twc loads, plus the loads from forest land
disturbances (estimated to total approximately 10,000
metric tons per year), and jeep trails (estimated to
total approximately 5,530 metric tons per year). The
estimated suspended sediment yileld for natursl condi-
tions, the present level of development and ultimate
development in sccordance with the Tahoe Regional
Planning Agency land use plan is shown in Table III-h4.

The suspended sediment load on Lake Tahoe from the
present level of development is about 20 timesg the
natural load. Full development of-the Basin would
increase the load to 27 times natural levels. Total
nutrient loadings can be estimated on the basis of the
relationship between sediment and nutrient loadings
described in Appendix B. Estimated nutrient loadings
for natural conditions, the present levels of develop-
ment, and full development in accordance with the Tahoe
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Figure jii-1
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TABLE Hli-4

ESTIMATED SEDIMENT LOADING to LAKE TAHOE

CONDITION

Estimated Sediment
production,

Percent increase
{melric fons/year)

above natural

Natural 3,100 —

Present level of development 80,800 1,900

Full development—TRPA General Plan 83,900 2,600
TABLE 1115

ESTIMATED NUTRIENT LOADING (Dissolved and Particulate) to LAKE TAHOE

ESTIMATED LOADING

Total Nitrogen as N Totat Phosphate as P Total lron
Metric Percent Metric Percent Melric Percent
CONDITION Tons/Yr Increase Tons/Yr increase Tons/Yr Increase
Natural ] 26.3 - 37.1 e 340.2 e
Present levael of development 383 1360 606 1530 3927 1050
Full development—TRPA 528 1800 835 2150 5418 1500
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Regional Planning Agency land us
Table III-5. Present nutrien
natural load and would increase still more with fu
development of the Basin.

Surface Water Runcoff Problems

Specific erosion and surface runoff problems which can be corrected
or prevented can be classified as:

. Erosion and drainage problems,
« On-gite surface runoff problems;

. Puture development, particularly stream environment zone
encroachment and development on high erosion hazard lands,
or in excess of coverage limitations; or

. Problems on forest lands.

A field survey conducted in the summer and fall of 1975 providéd
information for the preparation of the Tahoe Regional Planning
Agency's 1977 Draft Lake Tahoe Basin 208 Plan. The survey com-
piled and analyzed aerial photographs of each watershed, inspected
all urbanized areas to identify problems in the field, and delin-
eated problems on aerial photographs. The field survey was
supplemented by an analysis of zoning plans and land capability
system maps to identify those areas where conflicts between
pvermitted uses and land tolerance would occur.

i. Erosion and Drainage Problems

Poor development practices have created a number of sericus
erosion problems which can be at least partially corrected to
reduce sediment and nutrient generation.

{(a) Problem Inventory

Erosion and drainage problems identified in the field
survey are cabegorized as follows:

. Areasg Striped of Vegetation -- Bare arsas where
vegetation was removed for previous uses such as
gravel operations, dump sites, old parking areas, or
utility easements, are a source of sheet and rill
erosion. These areas cover about 220 acres.

» Unstable Roadway Slopes -- Many cut and £ill slopes
adjoining Basin roadways and subdivision streets are
unstable because they are too steep or because the
vegetative cover was removed and not replaced. The
field survey identified nearly 84 miles of cut and
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i1l slopes steeper than the natural angle of repos
The survey also found approximately LS5k acres of
unvegetated roadway slopes.

. Unsurfaced Roads, Streets, and Driveways -- Areas of
unprotected scil subject to automobile traffic expe
heavy sheet and rill erosion. There are over 177
acres {73 miles) of dirt roads and streets in the
Basin, not including roads on National Forest lands or
large private land holdings. In addition, there are
many unpaved driveways., small private access roads,
and similar unpaved areas which were not included in
the field survey but which undoubtedly generate
significant gquantities of sediment and nutrients.

f")

. Eroding Roadway Shoulders and Roadside Ditches -— Most
of the streets and roads in the Basin do not have
paved shoulders or curbs. On many of these roadways
erosion problems are created by the sheet flow from
the road surface across the unpaved roadway shoulder
which is then concentrated in unprotected roadside
ditches. There are over 462 miles of eroding roadway
shoulders and ditches in the Basin.

- iInadeguate or Unstable Drainage Systems -- Without
adeguate drainage systems, the increase in concentra-
ticn of surface runoff caused by the larger impervious
gurface in urbanized areas quickly erodes unprotected
areas. Small storm drainage systems along streets or
roadways collect surface runoff which is then discharged
to adjacent unstable roadway siopes, unvegetated
areas, or unstable channels. Many urbanized &?e&s
have no formal drainage facilities. Uncontrolle
runoff flows through residential and commerci ai area
along streets and roadways, and over roadway slopes
and exposed areas. The field survey evaluated existing
drainage systems both for adeguacy of capacity and
point of discharge. Whnere no facilities existed, the
survey measured the length and extent of unstable
areas being ercded. Drainage systems which are
inadequate, unstable, or contain unstable discharge
facilities total over 118 miles

Table III-6 presents an inventory of all problems indentified
in the field s&rv&g according toe the erosion hazard rating of
the ares where the problem was located. Problems associated

5o
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the low erosion hazard lands where the most dense development
is located and natural drainage patterns have been severely
disrupted or eliminated. Most eroding roadway shoulders,
ditches, and dirt roads are in Celifornia. Unvegetated and
oversteepened slopes occur primarily in HNevada.
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TABLE H{I-8

BASINWIDE INVENTORY of EROSION

and DRAINAGE PROBLEMS by LAND CAPABILITY

Unvegetated {Oversieepened Eroding Roadway Eroding Unstable
Erosion Areas Stripped Roadway Roadway 7 Shoulders Dirt Roads Drainage
Hazard of }iegetaiion Slopes Slopes ; and Ditches (acres) Systems
Rating {acres) (acres) (miles) {miles) {miles)
HIGH
California 36 79 12 37 47 13
Nevada 78 122 39 31 16 8
Total 114 201 51 68 63 21
MUDERATE
California 19 43 12 94 52 21
Nevada 13 41 6 7 § 3
Total 32 84 18 101 61 30
Low
California 46 63 8 226 4 43
Nevada 29 166 7 67 13 24
Total 75 169 15 283 53 67
TOTAL
California 101 185 32 357 135 83
Nevada 120 269 52 105 38 35
Basin 221 454 84 462 177 118




ii.

(b} Problem Severity

To compare the relative loss of soil from these erosion
and drainage problems, the Universal Scil Loss Equation
developed by the Soil Conservation Service can be

used. This egquation was developed to predict sediment
yields from ercding roadway slopes, areas cleared of
vegetation, and & number of other situations. Appendix
explains the procedures used. The resulting soil loss
inciudes only that due to sheet erosion. Losses from
rill erosion and sloughing are not included in the
empirical data upon which the equation 1s based.

The soll loss predicted therefore greatly underestimates
the actual loss. The equation can be used, however, to
provide a rough comparison of problem severity.

[}

Table I11-7 shows the soil loss from each of the types of
erosion and drainasge problems. It can been seen from
review of this table that:

. About 56 percent of the soil loss is generated by
problems located on high ercsion hazard lands. Only
about 20 percent of the existing developed area in the
Bagin is located on high hazard lands. The high soil
loss from high erosion hazard lands illustrates the
fragility of these lands and intolerance to urbanization.

. Dense development in any area of the Basin greatly
increases soil loss. About 60 percent of present

evelopmen the Besin is on low erosion hazard

landsgs Although the unit soll loss from these lands

s low, dense development hesg created so many erosion

roblems that the cumulative soil loss is

he Basin total.
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On=-Site Surface Runcoff Problems

The water gquality of surface runcff from areas of intensive
urban activities is subsbantiaily degraded from that found in
undisturbed areas of the Basin. Construction sites and
facilities where motor vehicles are used generate high sediment,
nutrient, and other pollubant loadings. Table I11I-B compares
runoff data gathered for the Tahoe Reglonal Planning Agency's
1977 Draft 208 Plan from lands zoned general forest with that
from urbanized areas. The values in the table are based on =&
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a rough indication of the quality of surface runcff from
various areas.

Surface runoff problems which can be attributed to site-specific
activities were classified in the 1977 Draft 208 Plan as
on-gite problems. These include:
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TABLE -7

COMPARATIVE SOIL LOSSES BY HAZARD RATING

FOR ERCSION AND DRAINAGE PROBLEMS (metric tons/year)

Unvegetated and

Eroding Roadway

Erasion Hazard Areas Stripped Oversteepened Shoulders Eroding Unstable Drainage TOTAL PERCENT
Rating of Vegetation Roadway Slopes and Ditches Dirt Roads Systems OF TOTAL
HIGH
California 520 1,440 650 680 220 3,510 25
Nevada 1,130 2,210 550 230 150 4,270 31
Total 1,650 3,650 1,200 910 370 7,780 56
MODERATE |
California 50 780 310 | 140 40 1,320 10
Nevada 40 740 20 30 0 830 6
Total 90 1,520 330 176 40 2,150 16
Low |
California 40 1,240 250 § 40 40 1,610 12
Nevada 30 2,130 70 10 20 2,260 16
Total 10 3,370 320 50 60 3,870 28
TOTAL
California 5l 3,460 1,210 860 300 6,440 47
Nevada 1,200 5,080 640 276 170 7,360 53
Basin 1,810 8,540 1,850 1,130 470 13,806 100




TABLE -8

POLLUTANTS IN BUNOFF FROM VARIOUS ACTIVITIES

Suspended Hitrate Total Total Total Grease
Solids Turbidity Hitrogen Nitrogen Phosphate fron Chloride & Oi
ACTIVITY me/l FTy mg/ N/ mg N1 mg P04, mg/| mg/t mg/)

Lands Zoned General Forpst 66 & 0.03 0.2 6.1 0.4 i 6
Disturbed Lands:

Denuded Areas 990 320 0.25 4.1 1.7 1.9 3 8.0

Construction Sites 8,700 760 0.12 40 0.5 2.3 20 01
l.and Use Related:

Rooftop Drainage 30 7 0.02 0.8 0.5 4.7 13 1

Corporation Yards 440 140 0,07 33 0.8 1.7 170 57

Mabile Home Parks 5,700 930 0.10 0.9 0.8 4.4 34 24

futo Service Stations 280 1o 0.21 0.8 0.9 1.3 16 17

Horse Stables 71 il 0.02 1.8 2.2 6.2 10 ]

Snow Storage Sites ; 140 40 .10 15 0.6 0.2 13 1
Unstable Drainage Systems: |

Earthen Roadside Ditches 650 180 - 3.2 1.0 L1 32 28

Earthen Channels 610 310 . 0.1 1.3 1.0 0.8 20 11
Transportation Related:

Unpaved Parking Lots 17,000 1,000 - 8.2 3.5 3.4 33 76

Paved Parking Lols 320 11 .56 3.8 1.6 1.0 24 43

Unpaved Roads and Driveways 7,800 5.100 (.88 2.6 1.2 3.2 21 38

Paved Streets 680 280 4,14 1.2 0.9 0.9 15 24

Roadway Cuts and Fills 440 300 0.16 1.0 0.7 0.5 9 7
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(v)

(c)

Areas of intensive vehicular use
Unsurfaced private roads

Snow storage and disposal areas
Construction sites

Golf courses

Areas with Intensive Vehicular Use

This category includes parking lots, corporation yards,
service stations, paved streets and roads, and other

areas with heavy automobile traffic. Although most of
these areas are paved, many sites include heavily disturbed
unpaved areas. Runoff from areas of intensive vehicular
use is high in grease, oil, suspended and settleable
solids, nutrients and floatables. Table 111~ identifies
the general location and extent of such areas in the

Basin. A rough estimate of pollutant discharge from

these areas is shown in Table I1I-10. The total estimated
loadings are relatively small. Significant localized
water quality problems can result in the ares of discharge.

In addition to those areas shown in Table 111-G, there
are large sections of commercial development throughout
the Basin with extensive areas of imperviocus surface and
heavy vehicular use. There are 3,288 acres in the Basin
now being used for general commercial, tourist commercial,
and high~density residential purposes. About half of
this land is paved and generates runoff similar to that
of large parking lots. Runoff from streets and roads
is also degraded.

Unsurfaced Private Roads and Driveways

Frequent use of unsurfaced rcoads and driveways causes a
significant amount of erosion in the Lake Tahoe Basin.
The field survey did not quantify the extent of the
problem, but there are several mobile home parks in the
Basin where erosion can be seen on dirt streets and
driveways.

Construction Sites

PE N

Clearing and grading activities at construction sites
leave soil surfaces bare and unprotected from erosion.
Silt loads over 100 times that from genersl forest lands

are common ab consbruction sites. As illustrated
in ‘fnble 111-8, poliutant generation from the sites
= sampled 18 significant.
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TABLE HI-9

BASINWIDE INVENTORY of AREAS
with INTENSIVE VEHICULAR USt

SERVICE STATIONS 7

i DCATION LARGE PARKING CORPORATION YARDS TOTAL AREA
Lots b
CITY of
SOUTH LAKE TAHOE
Number i1 5 3
Acres 54 5 8 67
EL DORADO COUNTY
fumber 2 3 3
Acres 1 2 1 14
PLACER COUNTY
Number 5 3 14
Acres 23 3 4 36
WASHOE COUNTY
Number i7 Z v i
Acres 33 6 i 44
DOUGLAS COUNTY
Number 16 1 2
Acres 73 1 1 75
BASINWIDE TOTAL
Mumber 8 14 55 ”
Acres 200 i7 15 237
1/ includes only parking lois with surface area of one acre or more.
7/ Area determined by assuming 1/4 acre surface area as typical for each service stalion.
TABLE 110
ESTIMATED POLLUTANT DISCHARGE
from HEAVY VEHICULAR USE AREAS {metric tons/year)
TOTAL AREA SUSPENDED TOTAL TOTAL GREASE
BASINWIDE SOLIDS NITROGEN PHOSPHORUS and OiL
1Y f AREA {acres)
Large Parking Lois 208 160 1.8 J8 20.8
Corporation Yards 7 18 0.14 0.04 2.4
Service Stations 15 i 0.03 0.04 0.44
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iii.

Most samples from construction sites were collected
during the spring with snow on th 1 i

no construction activities going on. Most of the data
were obtained from sites where small, single-family
residences were being built. Visual observaticns during
the field survey indicated that construction sites,
particularly the small, less conspicuous sites, cumuls-—
tively create significant water gquality deterioration.

(d) Fertilizer use on Golf Courses and Other Landscaped Areas

Fertilizer, herbicides, fungicides, and other chemicals
are used in the operation and maintenance of golf courses
and other landscaped areas. BEstimates of the total

amount of nitrogen and phosphate applied as fertilizer,
based on & study of fertilizer use in the Lake Tahoe

Basin (Mitchell and Reisenauer, 197h), are shown in Table
ITI-11. The percentage of nutrients applied in fertilizer
which leaches into surface and groundwater is difficult

to estimate. Based on information available for nitrogen
addition to forest soils, shown in Table I1I-12, the
fertilizer use study indicates that the percentage of
nitrogen leached increases as the rate of fertilizer
application increases. Applying the rates of leaching
from Table III-13 to the total amount of nitrogen

applied, the amount of nitrogen leached to surface and
groundwater as a result of fertilizer application can be
estimated, as is shown in Table I1I-13. The fertilizer
use study concluded that applied phosphate is not readily
leached,; and reaches surface water only through erosion
and transport of socll particles. )
As shown in Table III-13, golf courses are the largest
source of nitrogen leached from applied fertilizer. HNHot
only is most of the fertilizer applied on golf courses,
but it is applied at much higher rate, resulting in a
higher percentage leaching to surface and groundwaters.
In addition, golf courses are generally locsted within or
adjacent to stream environment zones, where fertilizers
and other chemicals can readily enter surface or ground-
waters. There are eight golf courses in the Lake Tahoe
Basin, covering about 783 acres.

Problems from Future Development

FPurther urbanization in the fragile environment of the Tahoe
Basin, no matter how well controlled, will increase the
loading of sediment and nutrients on Lake Tahoe. Development
causes erosion and increases nutrient loadings through:
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TABLE -1

ESTIMATED APPLICATION of NITROGEN and PHOSPHATE
in FERTILIZER APPLIED in the LAKE TAMHOE BASIN

AREA ESTIMATED NITROGEN as N PHOSPHATE as POy

1970 Rate Applied Total (tons) Rate Applied Total (tons)

ACREAGE {lbs/acre) {1bs ‘acre)
1970 At Ultimate 1979 At Ultimate
Development Development

Golf Courses 520 115 36 45 48 10 i5
Home Yards | 740 40 15 30 15 5 10
Wultiple Unifs 60 40 : & 15 < 1 7
Schools 40 1 2 3 15 <1 2
TOTAL 1460 45 84 17 79

TABLE Hi—12

LEACHING of NITROGEN ADDED to FOREST sOIL

RATE OF ADDITION AMOUNT
{{bs/acre} LEACHED
50 5%
225 27%
450 28%
800 41%
TABLE Hi-13

ESTIMATES of NITHOGEN LEACHED to SURFACE
and GROUNDWATERS from FERTILIZER

AREA TOTAL NITROGEN as N LEACHED
of FERTILIZER USE {metric tons/year)
1970 At Ultimate Development
Golf Courses 2.7 4.1
Home Yards 0.6 1.2
Multiple Uniis 8.1 0.2
Schools 8.1 0.1
TOTAL 35 5.6
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. Removal of vegetation, which increases surface runoff and
sheet and rill erosion. Qist rbing vegetation also
reduces nutrient uptake. All undisturbed, vegetated lands
act to reduce nutrients and sediments in runoff. Vegetation
in stream environment zones plays an especially important
role in trapping sediment and nutrients which otherwise
would be transported to the Lake.

. Construction of impervious surfaces. Paved areas collect
pollutants from vehicles and atmospheric sources and
discharge them in surface runcoff. Infiltration of precipi-
tation is greatly reduced, surface runoff dramatically
increases, and downstream rill and gully ercsion is greatly
increased by development.

(a) Increases In Erosion

The problem inventory has shown that development on lands
classified as high erosion hazard creates tremendous
erosion and drainage problems. The inventory alsc shovs
that development on low hazard lands causes a substantial
increase in the nutrient and sediment loading on the
Lake. Much of the loading from urbanization on low
hazard lands comes from pollutant build-up on imperviocus
areas.

An inventory of the Basin lands by their ercsicn hazard
rating is shown on Table IIT-14. Nearly 2,000 acres of
high erosion hazard land could be arbanlzed in the
future. The resullting increase in nutrient and sediment
loading on Lake Tahoe would be substantial. nge*s§ment
of an additional 4,300 acres of moderate and low erosion
hazard land would also cause substantial increases in
nutrient and sediment generation.

The area classified as urbanized represents developed or
subdivided land. This area is ounly partially built-ocut.
Future in-filling will increase the severity and extent
of erosion and surface runoff problems, especially in the
nearly 3,700 acres of developed or subdivided land on
high erosion hazard land.

{v) Encroachment on Stream Envirconment Zones

tream environment zones are areas influenced by the
presence of streams and near-surface groundwater, includ-
ing wetlands and flocodplains. Movement of surface runoff

as sheet flow through these areas sllows Jarger sediments
to settle out while vegetation filters out smaller
suspended material. HNutrients are stripped out and
support vegetative growth. A portion of the nutrients
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TABLE Hi-14

INVE THTORY of BIASHT T ANDG by | HOSION HIAZARD "
(e an Ay

ERCSION HAZARD RATING

BASIN LAND HIGH MODERATE LOW TOTAL
Existing Urbanized Areas! 3,685 4,021 18,277 17,983

Areas of Polential

Uibanization 2 1,975 1,037 3,293 6,305
Private Hoidings
Zoned General Forest 50,625 1,790 3,716 66,131
SUBTOTAL 66,285 6,848 17,286 96,419
PUBLIC LAND3/ 104,278 4/ 4,892 6,123 115,283
TOTAL 170,563 11,740 23,409 205,712

* Source: Tahoe Regional Planning Agency (1577)

Areas of one acre of more with existing utilities and/or substantially surrounded by exisling development.
Zoned for urban uses but not now developed.

Data from Land-Capabitity Classification Report, 1974,

Includes an undeterminable amount of Ib Capabilily lands,
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absorbed by plants 1is release
gaseous products of organic d
nutrients absorbed by plants later is bound up in the

s01l and buried by additional sediment. hus, vegetation
in stream enviromment zones reduces the amount of nutrients
that would otherwise be itransported to the Lake. Place-
ment of fill material, structures, or any obther encroach-
ment by development limits the capacity of stream environ-
ment zones to convey surface and underground flows, and
eliminates their treatment and filtration capacity.

d to the atmosphere as
ecay, and some of the

W

Development in stream environment zones alsc creates
erosion problems by concentrating surface runoff and by
disturbing areas subjec¢t to periodic inundation by
surface runoff.

(1) Natural Treatment Capability

The capability of an undisturbed stream environment
zone to treat surface runoff is shown in Table
I1I~-15. The data were developed for the Tahoe
Regional Planning Agency's Draft 208 Plan. Natural
processes removed nearly 75 percent of the dissolved
nitrogen and iron and 86 percent of the dissolved
phosphate entering the stream environment zones. The
sediment load was reduced by 94 percent.

In 1977, the United States Environmental Protection
Agency conducted a study on the nutrient and sediment
removal abilities of stream environment zones in the
Tahoe Basin. The anpual average percent removal of
dissolved nutrients and total suspended sclids were
determined for several stream environment zones in
the south shore area.

The study has not been released but the data collected
indicate that:

« Stream environment zones where walter moves as
sheet flow provide effective treatment of surface
runoff.

. This natural treatment capability is destroyed in
stream enviromment zones where development causes

channelized flow.

. Channelized stream environment zones may actually

increase sediment and nutrient loadings in areas
where erosion is caused by concentrated runoff.
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TABLE Hi—15

NATURAL TREATMENT CAPABILITY

of UNDISTURBED STREAM ENVIRONMENT ZONE

CONCENTRATION (mg )

TOTAL
SUSPENDED NITROGEN PHOSPHATE

STATION SOLIDS as N as POI1 IRON
Above 493 1.424 0.982 1.060
Midway 162 0.300 1.019 0.706
Below 29 0.395 0.141 0.300
Reduction
in Concentration 94% 74% 86% 12%
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ive

ream environment zones provide a natural, economical
system for nubrient and sediment removal. Disturbing
these areas reduces their nstural cleansing capabil-
ities. As a wastershed is developed, meadows are
filled and structures are constructed in the stream
zone. The stream becomes channelized and the
natural treatment of the stream zone is destroyed.

(2) Problem Inventory

In many of the heavily urbanized areas of the Basin,
particularly the south shore, development has damaged
stream environment zones. The extent of disruption
varies with the density and percentage of build-out.
Many other areas are zoned for development but have
not yet been bullt on or subdivided.

An inventory of lands within the Basin identified
9,205 acres as stream environment zones. Results of
this inventory are as follows:

« There are 2,739 acres which are in a natural state
and zoned general forest.

« There are 2,090 acres which are 1in a natural state
but zoned for potential urban use.

« There are h§376 acresg of stream environment zone
lands which have been subdivided or otherwise
developed. The level of disturbance in these
areas ranges from moderate (vhere streets and
other public services have been installed but most
lots are vacant) to total (where the physical
characteristics of the stream environment zone
have been destroyed and its benefit as a convey-
ance and treatment system lost). Much of this
subdivided area consists of lands which have not
yet been built upon and are critical elements of
the surface water treatment and conveyance sysiem.

In addition to the 9,205 acres of stream environment
zones on private land in the Lake Tahoe Basin, there
are 15,971 acres of stream environment zones on
National Forest lands.

Forest Lands

Surface runoff from the forest lands of the Basin is of a much
higher quality than that from urbanized areas, but still can
be substantially degraded by certain uses. Water quality
problems may be caused by:
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« Timber harvesting

. Dirt Roads

» Offwroad vehicle use

. Livestock confinement and grazing
. Campgrounds

» Ski Resorts

In addition to the 144,000 acres, or roughly 70 percent of the
Basin, in National Forests or State Parks, approximately
36,000 acres are privately-owned forest lands. Most of the
private forest land is held by some forty owners with holdings
of up to several thousand acres. BSurface runoff problems on
both public and private forest lands are described below.

(a) Timber Harvest

Accessible pine and fir forest stands in the lake Tahoe
Basin were heavily logged by clear cut methods in
the middle to late 1800's.

Timber removal on National Forest lands presently is
limited to dead and dying trees, thinning, and removal of
trees highly susceptible to insects or disease. Timber
removal generally is confined to accessible areas or
areas of moderate to gentle topography. The Forest
Service has not permitted Christmas tree cutting.

Removal of cordwood for fuel is primarily for personal
use. The Forest Service permits a limited number

of small-scale commercial timber harvest operations, but
these operations are permitted primarily for the purpose
of timber stand maintenance. The Forest Service has
concluded, in Part 1 of its Land Management Plan for

the Lake Tahoe Basin, adopted in 1978, that timber in the
Iake Tahoe Basin has greater value for watershed protection
and aesthetic use than as sawlogs and forest products.
The Forest Service is now preparing Part 2 of the land
Management Plan, and has received comments on a Draft
Environmental Impact Statement (Forest Service, 1979).
Among the issues the Forest Service is considering

in its preparation of Part 2 of the plan is the extent of
timber harvesting to be allowed on National Forest

lands.

Only 2 small number of commercial timber harvest operations
currently are carried out on private lands in the Lake
Tahoe Basin, but the number could increase. Inguiries

have been made to the Lahontan Regional Water Quality
Control Board about the possibility of an extensive
private timber management operation, involving fertiliza-
tion, irrigation, harvesting, and replanting.
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(v)

(e)

Timber removal can create water quality problems if sites
are left bare of vegetation, if riparian vegetation is
digturbed, or if soil is disturbed by road construction,
skid trails, or use of vehicles off of roadways. Even 1if
best managenment practices are followed, some impact on
water quality can be expected from timber removal.

Wildfire can cause serious erosion problems by removin
vegetation and scil cover. Controlled burning, on the
other hand, has relatively little effect on water guality,
and can help prevent wildfires.

Dirt Roads

Dirt roads through forested areas in the Basin remain
from past logging activities. Because the soil surface
is bare, these roads may cause heavy erosion. There are
an estimated 320 miles of dirt roads on forest lands in
the Lake Tahoe Basin, 256 miles in California and 64
miles in Nevada. Based on the land capability classifi-
cation and degree of disturbance, over 5,500 metric tons
of sediment per year are estimated to be generated on
these roads. Approximately 4,000 metric tons per year
are atiributed to lands in California, and 1,500 metric
tons per year to Nevada.

Off-Rosd Vehicle Use

Off-road vehicles can cause serious erosion problems. The
U.3. Geological Survey has conducted a study of the
physical response of the land to off-road vehicle use.
More than 200 sites were examined in California, Utah,

and Nevada. The study found two basic responses to

of f-road vehicle use. Sandy and gravelly soils like
those found in the Lake Tahoe Basin are susceptible to
direct quarrying by off-road vehicles. When stripped of
vegetation they are susceptible to rapid soil loss from
rill and gully erosion. Volcanic soils, limited to the
north shore of the Basin, are less sensitive to direct
mechanical displacement by off-road vehicles, but the
rates of erosion are much higher with off-road vehicle
use than under natural conditions. Pounding of the soil
causes strong surface seals to form, reduces infiltration,
increases surface runoff, and accelerates gullying in

the downslope areas of the watershed. Once soill erocsion
begins, it will stop only after off-rcad vehicle use

stops and the native vegetation has had a chance to

reestablish itselfl and stabilize the soil. In the Lake
Tahoe Basin, this recovery is extremely slow.
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(d)

Vegetation is also damaged through direct contact or from
intensive vehicular use around plants, causing soil loss
and plant collapse from root failure. Soil compaction
injures root systems of larger perennials. Seedlings can
be crushed under wheels and seed germination can be
adversely affected. This loss of vegetation can greatly
increase erosion.

In addition to the summer use of off-road vehicles,
snowmobile use during the winter can also affect water
quality. ©Snowmobiles compact the snow, especially on
heavily-traveled routes. Compacted snow, which is mostly
ice, is a good thermal conductor which can cause under-
lying soil to freeze readily. Rapid soil freezing and
thawing loosens the soil surface and can dislodge small
plants. Disruption of the stabilizing plant layer causes
erosion when snowmelt occurs. Disruption is less severe
where the roots of the dominant plants are deep and
freezing due to snowmobile activity would affect only a
small part of the total root system. Compaction-induced
freezing is much more likely to cause damage where small
individual plants are covered by a single snowmobile
path. At present, there is relatively little use of
snownobiles in the Lake Tahoe Basin, and dispersion of
use limits the severity of snow compaction problems. If
snowmobiles are driven on adequate snow cover and in
designated areas oubtside fragile locations the water
quality impacts can be minimized.

The Forest Service adopted an off-road vehicle plan in
November 1976 which limits off-road vehicle use on
National Forest lands in the Lake Tahoe Basin to desig-
nated trails and areas. The plan provides a separate
designation for summer and winter off-road vehicle uses.
The California Tahoe Regional Planning Agency's Vegetation
and Soil Protection Ordinance, adopted in September 1978,
prohibits operation of off-road vehicles in a manner
damaging to the environment on high erosion hazard lands
or in stream environment zones, except on designated
trails or with a permit from the agency. It has been
difficult to enforce the ordinance. Except in the case
of new commercial operations, the ordinance has not been
effective in controlliing coff-road vehicle use.

Livestock Confinement and Grazing

Runoff from areas where livestock are confined and fed is
high in nutrients from the animal manure. Sediment is
also generated by runoff from the area of confinement,
which is tramped bare and heavily eroded. A facility's
severity as a water quality problem directly relates to
its location and its nearness to a surface stream
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(e)

or the lake. Five commercisl livestock confinement or
corral areas in the Basin cover 12 acres of land. Most
livestock remain in the Basin for less than half the year
and total numbers of livestock within the Basin in such
facilities are quite small. Localized runoff and water
quality problems can result from facilities located
within stream environment zones or that have inadequate
surface water management systems.

For nearly 130 years, the lake Tahoe Basin has been used
for summer livestock grazing. Past grazing has caused
excessive surface runoff and erosion. Grazing in the
Basin has declined at a rapid rate over the past decade,
permitting the natursl restoration of range lands. There
is still some evidence of localized erosion. Data from
the Environmental Protection Agency's stream environment
zone study indicate that heavy grazing in one stream
environment zone has altered its capacity to trap sediment
and nutrients and has increased leaching of soil nutrients.
On natioconal forest lands, the Forest Service follows best
management practices to prevent over~grazing.

Campgrounds

Soil and vegetation are disturbed during campground
development and periodic disruption occurs through
campground use. The magnitude of the potential for

water quality impact depends on the slite specific charac—
teristics of the ares and the erosion and drainage
controls installed.

Ski Resorts

There are six skl areas in the Lake Tahoe Basin.

Five of these areas, two of which are very small, are in
California. The ski areas all contain areas where
vegetation was removed and roads constructed for slopes,
trails, and vehicular access. Ski areas are usually
located on steep terrain with high annual precipitation
and high erosion potential.

Ski area construction impacts water quality even if best
management practices are employed. The State Water
Resources Control Board has conducted an erosion control
study which evaluated the impacts of ski run construction
at Northstar-at-Tahoe, an area Jjust north of the

Tahoe Basin (White, 1978). Construction employed a wide
range of best management practices, including drainage
control and extensive revegetation. Soil disturbance on
high erosion hazard lands and in stream environment zones
was kept to a minimum. Thirty percent of the ski ares
was disturbed for trails and 1ift lines. The ares had an
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erosion rate of 0.20 metric tons/hectare/year, roughly
six times the natural erosion rate for moderate erosion
lazard lands. Although there was relatively little soil
disturbance on high erosion hazard lands, increased
surface runcoff as a result of vegetation removal on high
erosion hazard lands was a major factor contributing to
the increased erosion rates. Miuch of the increased
erosion rate can be attributed to soil disturbance in or
near stream environment zones. With greater disturbance
of high erosion hazard lands or stream environment zones,
or if best management practices had not been employed,
erosion rates would have been much higher than were
observed.

Transport of suspended sediment from disturbed areas to
adjacent surface waters often is accelerated by continual
disruption of ski areas by vehicular traffic and ski run
maintenance equipment.

Other Water Quality Problems

Pollution from surface water runoff is by far the most important
threat to the quality of lake Tahoe, but there are other sources of
pollution which should be controlled wherever possible. These include:

. Groundwater pollution
. Atmospheric sources
. Municipal sewage

In addition, there are several miscellaneous sources of minor or
localized pecllution problems, as well as sources which could create
problems if controls now in force are not continued.

a. Groundwater

Groundwater appears to be a minor source of nutrients, but it
could become more significant. Destruction of vegetation which
now acts to intercept nutrients percolating intoc the ground would
increase the amount of nutrients transported to Lake Tahoe in
groundwater.

Infiltration of on-site runcff, one of the methods for controlling
surface runoff, could alsc increase the amount of nutrients
transported in groundwater. Groundwater disposal of runcoff is
generally preferable to surface discharge because it provides for
prolonged contact with soils and vegetation which remove sediment

and nutrients. Infiltration should be encouraged. It should be
recognized, however, that infiltration of surface runoff does not
completely eliminate the water quality problems asscciated with
development.
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Atmospheric Sources

To the extent that the nutrients in precipitation are the result
of air pollution caused by human activities, an increase in these
activities could increase the nutrients reaching the lake.

Increases in automobile traffic, which result in increased emissions
of oxides of nitrogen, could cause more nitrogen to reach the Lake
in precipitation. Other nitrogen emissions may alsc be important.

Destruction of vegetation also increases the amount of nitrogen
reaching the Lake from atmospheric sources. Most of the nitrogen
in precipitation which falls on land within the Basin is removed
before the water reaches the Lake. Disturbing the plants respon-
sible for removing this nitrogen increases nutrient loadings to
the Lake.

Municipal Sewage

By the early 1960's the practice of disposing treated effluent
from community waste treatment plants on land within the Lake
Tahoe Basin, and the use of individusl septic tanks in the Basin,
prompted grave concern about the future of the Lake. Ixtensive
scientific studies were conducted to determine the effect of
sewage disposal in the Basin on the water quality of Lake Tahoe.
The most authoritive study, published in 1963 by the Lake Tahoe
Area Council concludes:

"Increasing human activities in the Lake Tehoe Basin and the
associated increasse in waste production and disposal within the
Basin, pose a sericus threat to maintenance and preservation of
the clarity and beauty of the Lake waters. The problem primarily
stems from the effects on the lake of nutrients, such as nitrogen
and phosphorus, which are contained in waste effluents. Even
though discharged to the ground, these nutrients ultimately gain
access to the Lake waters. There is evidence that the clarity
of the Lake has already been affected by nutrient buildup, and
it can be expected that continuation of the present methods of
sewage disposal will result in a progressive decrease in clarity
and that within a matter of years eutrophication may occur.”

California later enscted a statute to require the export of
domestic sewage from the Basin. In Nevada, an executive order
requires export of sewage from the Basin. Although improvements
have been made in wastewsater treatment technology, it still is not
feasible to provide sufficient nutrient removal to allow the

discharge of domestic sewage in the Basin without affecting the
Lake.

Completion of systems for the treatment and export of domestic

sewage from the lake Tahoe Basin has eliminated most of the threat
to Lake Tahoe from domestic sewage. Several problems remain.
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iii.

Unlined Sewage Pond

The Douglas County Sewer Improvement District Ne. 1 makes use
of an oxidation pond as part of its treatment facility. The
pond, located within the Basin, is not lined. Some of the
sewage in the 75 million gallon pond percolates into the soil,
and eventually will reach the Lake.

Raw Sewage Overflows

The most serious wastewater related water gquality problem in
the Basin is the incidental overflow of raw sewage from
municipal collection facilities. Frequently these discharges
are caused by blockages in gravity sewerlines due to accumula-
tions of grease and other solid matter. Raw wastewater backs
up until a discharge begins at the lowest exit point in the
line. Another cause of raw sewage overflows is pumping
station malfunction, leading to spills at the pump station
itself or from a low exit point in an upstream gravity sewer-
line. Many times these overflows go undetected due to snow
cover or remote location, allowing discharges to continue
unabated for long periods. Incidents have invelved discharges
for as long as several days and volumes in excess of 60,000
gallons. Many of the sewerlines are close to the Lake or to
streams, drainage channels, and urban storm drains that
discharge directly to Lake Tahoe.

Exfiltration from Sewerlines

The Lake Tahoe area sewage collection systems have infiltra-
tion and inflow. In some years, as much as 50 percent of the
incoming raw wastewater at north Lake Tahoe during the spring
runoff peak has been extraneous water entering the sewerlines.
This raises the possibility that sewage escapes from the
collection lines through exfiltration during the remainder of
the year when infiltration 1s not occurring.

The State Water Resources Control Board's 1980 Report on Water
Use and Water Rights in the Lake Tahoe Basin projects the
amount of water entering community sewers. This amount
exceeds the amount actually measured at the treatment plant.
The difference may reflect losses through exfiltration.
Monitoring by the University of California Tahoe Research
Group has disclosed that some areas of the Lake Tahoe Basin
exhibit elevated levels of nutrients in groundwater although
there is no appreciable land development in the area except
for sewerlines. The presence of these nutrients in the

groundwater may be caused by exfiltration. In addition, data
collected as part of the Environmental Protection Agency's
study of stream environment zones show high nitrogen concen-
trations at one site which may be due to sewerline or holding
pond exfiltration.
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ive Domestic Wastewater Not Connected to Export Systems

When sewage collection sgystems were put in place, some develop-
ments, especially single family homes, were overlooked. These
homes still use septic tanks. Fallure to connect these homes
to export systems has been discovered when property is trans-
ferred and the utility district 1s asked to certify that

the structure is connected to the sewer system. About 25
unconnected units are discovered each year.

The Lahontan Regional Board has granted about 100 exemptions
to the prohibition against use of septic tanks in the Basin.
These exemptions were made only after determining that the
discharges would not affect the quality of Iake Tahoe. They
have only been granted in remote areas where installation of
conventional sewers would damage the environment. The exemp-
tions are for the summer months only.

The exemptions do not apply to toilet wastes, which still must
be exported. Bifurcated systems are required so that only

sink and shower waste is discharged through septic tanks.

Food wastes must be exported or incinerated. Garbage grinders,
washing machines, dishwashers, and phosphalte based detergents
are not allowed. HNo government agency has conducted a thorough
investigation to determine if these conditions are being
complied with, however.

Miscellaneous Water Quality Problems

Possible miscellaneous water quality problems include:

o+ Industrial Discharges

. Solid Waste Disposal

. Construction and Dredging in Lake Tahoe
- Vessel Wastes

« Toxic and Hazardous Bubstance Spills

i. Industrial Discharges

Except for surface runcff, which 1s addressed in an earlier
discussion, no industrial discharges are allowed in the lake
Tahoe Basin. Discharge of industrial waste into lLake Tahoe or
any stream in the Basin is prohibited in both California and
Nevada.

ot

ii. Solid Waste Disposal

The potential impact of solid waste disposal on water quality
was recognized by the 1966 Conference in the Matter of Pollution

of the Interstate Waters of lake Tahoe and its Tributaries.
Leachate from the disposal site, and ercsion due to lack of
vegetation and uncontrolled runoff from the landfill surface,



can polilute ground and surface waters. he Conference
called for export of all solid waste from the Basin. No solid
waste disposal has been permitted since 1972.

iii. Construction and Dredging in Lake Tahoe

Construction and dredging in the lake can cause localized
pollution problems by disturbing sediments. Disturbing these
sediments increases turbidity and reintroduces nutrients which
had settled out of the water. The sediments may alsc be
redeposited elsevwhere. Construction in the Lake may also
affect current flow, causing currents to disturb bottom
sediments.

iv. Vessel Wastes

Discharge of vessel toilet wastes introduces pollution which
can affect domestic water intakes. Although not a serious
threat to the clarity of Lake Tahoe, vessel wastes present

a public health risk because the domestic water supplies
receive only chlorination before distribution. Discharge of
vessel wastes to Lake Tahoe is prohibited, but violations
still occur. Many boats are not equipped with self-contained
heads, and there is no inspection program.

v. Toxic and Hazardous Substance Spills

Spills of toxic and hazardous materials as a result of trans-
portation and handling accidents could affect water quality.

The greatest threat is presented by potential oil, oil prod-

uct, toxic and hazardous chemical, pesticide, explosive, and

corrosive spills. Infrequent spills of oil and oil products

have resulted from transportation accidents in the Lake Tahoe
Bagin., HNumerous small spills occur at construction sites in

the Basin, usually due to vandalism or improper storage.

The Forest Service has a contingency plan for spills which
occur on or may affect National Forest lands. California and
Nevada have statewlde spill contingency plans, but there is no
regional plan formalizing the response to be taken to spills
in the lLake Tahoe Basin.

CONTROL NEEDS

Since water gquality is now deteriorating, no increase in pellution
n-be permitted Preventing r.osources of pollution is not enough,

however. Some deterloration is already evident, but the full impact of
continuing nubrient loadings to the Lake at current levels will not be
seen for many years. If pollution continues, deterioration will continue.
A significant reduction in nutrient and sediment loads is v red if the
quality of the lake is to be preserved.
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Major reductions in sediment and nutrient generation can be achieved

through controls on existing erosion and surface runcff problems. At the
same time, new sources of polliution must be controlled. It would do

little good to correct existing problems 1f new sources add as much
pollution as the corrective measures eliminate. The greatest threat of
additional pollution is the erosion and surface runcoff caused by development.

Other potential sources, including discharges to groundwater, atmospheric
pollution, and municipal sewage discharges must also be controlled. The
need to control new sources does not mesn thait no new development can be
allowed, however. With proper controls over the location of development
and the extent of land disturbance, the increased pollution from develop-
ment can be kept to a low level. Provided the measures to reduce pollution
from existing sources are carried out, it is possible to allow some
development and still achieve the significant reduction in nutrient
loadings needed to protect the lake.

Table III-16 summarizes the control measures called for by this plan.

1. Erosion, Urban Runoff, and Surface Water Management Problems

A wide range of controls must be used to correct existing ercsion and
surface runoff problems and to prevent further problems from occurring.
These controls can be broken down into four categories:

« Frosion and urvan runoff conitrol projects

. On-site surface runoff control measures

« rreventlon of pollution from new development
. Forest practices

The erocsion and urban runcoff control projects are designed to control
large~scale problems on public lands, such as roadways, and on private
lands where the problem is associated with discontinued uses, as in

the case of an abandoned quarry. The projects provide for restoration,
especially stabilization of eroding areas, as well as physical drainage
improvements to convey surface waters to naturally stable waterways.

On-site control measures are technigues to control surface runoff from
exlsting land use practices in areas such as corporation yards and
construction sites. Controls include both maeintenance pracitices and
installation of drailnage facilities.

Controls must alsc be set to prevent any new development from causing
water quality problems. Controls on future development should not
allow:

. New subdivision development
« PMurther construction on high erosion hazard lands

. Coverage on individual parcels in excess of the allowable percentage
of impervious cover set by the land capability system
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TABLE 1l1-16
CONTROL NEEDS
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PROBLEM SOLUTION
EROSION AND SURFACE RUNOFF SOURCE CONTROL AND RUNOFF MANAGEMENT
® Erosion and Drainage Problems Caused by Previous Development: e Erosion and Urban Runoff Control Projects:
Bare Areas Revegetation
Unstable Slopes Stabilization and Revegetation
Dirt Roads Protective Cover
Eroding Roadside Ditches and Shoulders Roadside Drainage
Concentrated Runoff Storm Drainage
o On-Site Runoff Problems: e (n-Site Surface Runoff Control Measures:
Areas of intensive Vehicular Use Runoff Management Facilities and Best Management Practices
Unsurfaced Roads and Driveways Protective Cover
Snow Disposal Facilities Best WManagement Practices
Construction Sites Best Management Practices
Golf Courses Best Management Practices
e FErosion and Runoff from Future Development e Development Restrictions (prohibiting new subdivisions, construction on high erosion hazard lands,

stream environment zone encroachment, coverage in excess of land capability, and development before
offsetting erosion control measures are implemented) and Best Management Practices.

® Erosion on Forest Lands ®  Forest Practices
Tree Removal Best Management Praclices
Dirt Roads Closure, Stabilization and Revegetation where Possible
Dff-Road Vehicles Restriction to Designated Areas and Trails
Grazing and Livestock Confinement Best Management Practices
Campgrounds Development Restrictions and Best Management Practices
Ski Resoris Best Management Practices and Controls on Expansion
NUTRIENTS CARRIED IN GROUNDWATER VEGETATION PROTECTION
ATMOSPHERIC SOURCES OF NUTRIENTS B N STUDY OF AUTOMOBILE AND OTHER EMISSIONS

MUNICIPAL SEWAGE

® Discharge from Unlined Pond ® Cease Use of Pond Unless it is Lined

® Sewage Overflows ® Maintenance and Surveillance

® Sewerline Exfiltration ® Study Extent of Problem

® Septic Tanks ® Survey to ldentify Structures which use Septic Tanks but have not been Exempted from Export
7 Requirements; Review of Exemptions in light of improved Wastewater Collection Technology.

DREDGING AND PIER CONSTRUCTION BEST MANAGEMENT PRACTICES '

INDUSTRIAL DISCHARGES, SOLID WASTE DISPOSAL, AND DISCHARGE PROHIBITIONS

OF VESSEL WASTES

TOXIC AND HAZARDOUS SQBSTANCE SPILLS CONTINGENCY PLAN FOR SPILL CLEANUP




» Construction in stream environment zones

o Development before implementation of offsetting ercsion and urban
runoff control projects.

Measures needed to prevent pollution from forest lands include controls
on timber harvesting, revegetation of old roads, regulation of off-road
vehicle use, control of runoff from livestock confinement areas, and
control of erosion from campgrounds and ski resortse.

Figure III-2 depicts the effect on total sediment loads of implement-
ing the erosion and urban runoff control projects, on-site controls,
development restrictions, and forest practices proposed here. These
controls will reduce the total suspended sediment load to about

60% of existing levels, or about 45% of the total load to be expected
without these controls at full development of the Basin in accordance
with existing land use ordinances. The reducticn in total suspended
sediment loads reflects a comparable reduction in total nutrient
loads. The most important control measures are restrictions on future
development and erosion and urban runoff control projects. Development
restrictions will prevent an increase in sediment yields, which would
otherwise occur when land currently zoned for development is used for
residential and commercial construction, of an estimated 19,200 metric
tons per year. Erosion and urban runoff control projects will reduce
sediment yields by an estimated 13,800 metric tons per year.

To achieve a higher level of sediment and nutrient control would
require installation of extensive treatment systems to handle storm
and snowmelt runoff from urban areas. Treatment of surface runoff is
feasible only in a few instances where concentrated flows contain
large amounts of pollutants, however. Examples may include large
parking lots, corporation yards, and automobile service stations.
Infiltration systems are more effective even in these instances.
Source control is by far the best method for surface water runoff
management. Factors which 1imit the abilify to use treatment systems
for surface water management include:

o Treatment facilities at the base of a major drainage system would
occupy large areas near the Lake shore.

. Removal of nutrients from the surface runcff would require advanced
chemical treatment. This treatment would have high capital and
operation costs and create environmental problems.

. Treatment systems require drainage systems to collect and convey
runoff to a single location. Treatment systems do not eliminate

the need for facilities for control of erosion and drainage.

« Conventional treatment methods for removal of sediment and nitrogen
are not reliable.

97



FIGURE II-2
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1. Sediment yield estimates based on relation among land capability, percent disturbance, and sediment
generation set forth in Appendix B. Estimate for full development assumes California Tahoe
Regiona! Planning Agency General Plan governs development in California, Tahoe Regional Planning
Agency General Plan governs development in Nevada.  Estimale for on-site runoff controls is based
on measures of runoff quality from areas of 100 percent impervious surface, discussed in Appendix B,

2. Sediment yield estimate hased on Universal Soil Less Equation set forth in Appendix C.

3. Sediment yield estimale based on comparison of observed levels with levels expected under natural
conditions-for-specific-sites-on-National Forest-lands having ewsion.problems caused hy previous
human activities.

Estimated Sediment Yield Levels Achievahle
through Implementation of the Proposed Plan
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a. Erosion and Urban Runoff Control Projects

i‘

Control Measures

Erosion and urban runcff control projects are large-scale
remedial measures to control runoff and erosion from past
development, especially street and highway construction.

These projects involve source control systems for erosion and
surface runoff problems on public lands and for problems on
private lands caused by activities which have been discontinued.

The systems proposed indicate a need for a facility to control
erosion and provide a basis for estimating costs. The basic
information used to identify these sites is contained in the
Tahoe Regional Planning Agency's 1977 Draft 208 Plan (Tahce
Regional Planning Agency, 1977). The systems proposed

are source controls, which incorporate the methods presented
in the Handbook of Best Management Practices, prepsred as part
of the 208 planning for Lake Tahoe and published by the Tahoe
Regional Planning Agency (Tahoe Regional Planning Agency,
1978). Detailed facilities planning will be required to
determine exactly what systems will be put on the ground.

Completion of these projects is essential if the load of
sediment and nutrients causing deteriocration of the Lake is 1o
be reduced. Completion of the projects will eliminate almost
one quarter of the sediment generation attributable to human
activities, a far greater reduction than can be achieved by
control measures on other sources. The cost of completing the
erosion and urban runoff control projects will be approximately
$95 million in 1979 dollars, requiring development of a phased
program to complete these projects.

Projects will provide the following kinds of controls:

. Revegetation of bare areas

« BSlope stabilization and revegetation

« Protective surface cover on dirt roads
. Roadside drainage

. Storm drainage

The individual projects listed in this discussion do not
include projects on National Forest lands, although similar
projects must be carried out to control sources of pollution
from National Forest lands. An inventory of erosion and
surface runoff problems on National Forest lands, and imple-

mentation of specific projects such as those proposed here,
are reguired. The Forest Service is near completion of the
necessary inventory, and has already initiated projects to
control several of the problems identified.
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(a)

(p)

(c)

Revegetation of Bare Areas

For areas such as old dump sites and gravel operations
where it is no longer necessary to keep the sites clear,
revegetation can most effectively provide the protec—
tion necessary to prevent erosion in areas stripped of
vegetation. Native plants should be used to provide a
permanent surface cover.

Slope Stabilization and Revegetation

Oversteepened slopes must be mechanically stabilized or
regraded. The proper method of physical stabilization
will depend on the characteristics of the specific site,
including the size of the slope, soil conditions and
access. Regrading to a stable angle may not always be
feasible. Regrading may require removal of large quanti-
ties of soil and vegetation, making construction of
retaining walls at the base of the slope the preferred
solution. Bin walls using native rock or other major
physical stabilization facilities are needed for large
slopes. Stabilization with wattling may be posgible at
some sites.

Backfilling may be used to gtabilize some oversieepened
slopes, especially at abandoned gravel pits and borrow
areas., Backfilling should be employed only where no
sloughing, erosion, or gully formation of the backfilled
material will occur.

Stabilization will alsco require vegetation of exposed
surfaces. Revegetation provides a low-cost but very
effective permanent surface cover which can blend into
surrounding areas. HNative plants are available and
should be used to the maximum extent possible.

Protective Surface Cover on Dirt Roads

On dirt roads which provide only seasonal access and
receive low to moderate vehicular use with no winter snow
removal, a protective covering of gravel, crushed rock,
or similar materials is adequate. FRoadways with inten-
sive year-round use must be paved. Some roadways and
trails should be abandoned and revegetated, particularly
old logging roads,jeep trails, and dirt bike trails which
re.-not. sultable for vehicular ftraffic. Successful
stabilization of these areas requires prohibition of use
by off-road vehicles.
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(d) Roadside Drainage

In steep areas, construction of curbs and paved shoulders
to collect and convey the runoff from road surfaces 1
essential to control erosion from roadside drainage.
Curbs and paved shoulders allow the roadsides to function
as an integral part of the overall erosion and surface
runcff control systems for the Basin.

Roadside areas in sparsely developed areas on flatter
terrain may be stabilized with vegetation or gravel.
Heavily urbanized areas will require some form of curb
and gutter runoff collection to provide drainage and
protect against ponding and flooding. In some instances,
infiltration facilities such as dry wells and infiltra-
tion trenches can be installed to dispose of small
volumes of surface runoff, eliminate local ponding, and
eliminate the need for major storm drainage systems.

The practice of regrading roadway shoulders and roadside
ditches often removes the vegetation which had been
providing surface protection. Maintenance practices
should be revised to encourage growth of vegetation along
roadways unless public safety problems are created.

(e) Storm Drainage

Protection against erosion from inadequate storm drainage
systems can be provided by culverts, rock-lined ditches,
and rock aprons where culverts discharge tc unprotected
surfaces. Drainage system planning should be directed
towards protection and use of natural drainageways.
Design of surface water management systems should include
an evaluation of perforated metal pipe and ungrouted
channel lining to permit infiltration and reduce surface
runcoff. BSediment traps or debris basins may be needed to
reduce peak flows and remove sediments.

Project Priorities

Priorities for implementation cf erosion and urban runoff
control projects can be set based on the cost of these projects
and their effectiveness in controlling erosion. Priority
groups are set here based on the cosi-effectiveness of

the five kinds of projects discussed above on high, moderate
and low erosion hazard lands. Effectiveness is estimated

using the Universal Soil Loss Equation described in Appendix
C. Although the equation underestimates sediment generation
rates because it does not quantify rill and gully erosion, it
provides a useful basis for comparing erosion problems and
control systems. Cost figures are in terms of July 1979
dollars.
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Table III-1T compares the cost and effectiveness of the
control systems. The total cost for the entire Lake Tahoe
Basin is $95 million and the expected reduction in sediment
yield is 13,800 metric tons. The priority groups are ranked
as follows:

(1} Revegetation of areas stripped of vegetation on all
erosion hazard lands.

(2) Stabilization and revegetation of oversteepened and
unvegetated slopes on low erosion hazard lands.

(3) Stabilization and revegetation of oversteepened and
unvegetated slopes on moderate erosion hazard lands.

(4) sStabilization and revegetation of oversteepened and
unvegetated slopes on high erosion hazard lands.

(5) Eroding dirt roads on high erosion hazard lands.
(6) FRoadside drainage on high erosion hazard lands.

(7) Storm drainage for complete systems all or part of which
are on high erosion hazard lands.

(8) Protective surface cover on eroding dirt roads on moderate
erogion hazard lands.

(9) Roadside drainage on moderate erosion hazard lands.

(10) Roadside drainage on low erosion hazard lands.

o
fed
bt

L—

Protective surface cover on eroding dirt roads on low
erosion hazard lands.

{12} Storm drainage on moderate and low ercsion hazard
lands.

The top four priorities address erosion source control for
steep slopes and bare areas on all ercsion hazard lands. The
next three priorities desal primarily with dirt roads, eroding
shoulders and drainage control for areas with high erosion
hazard lands. The remaining five priorities deal with dirt
roads, eroding shoulders, and drainage control on moderate and
low erosion hazard lands.

Priorities 2, 3, and 4 are for control of ercsion from roadway
slopes and oversteepened areas. Control of these problems on
low erosion hazard lands Is more cost-effective than on high
erocsion hazard lands due to comparable returns in sediment
reduction for considerably lower costis.

102



0t

TABLE 1117

EROSION AND URBAN RUNOFF CONTROL PROJECTS IN THE LAKE TAHOE BASIN

COST IN 1979 DOLLARS, ESTIMATED ANNUAL SEDIMENT REDUCTION

EROSION HAZARD

SLOPES

UNVEGETATED AREAS

CURBS AND GUTTERS DIRT ROADS STORNM DRAINS
Priority 4 Priority 1 Priority 6 Priority 5 Priority 7
$14.7 million $0.9 mittion $10.2 million $4.6 million $7.1 million
HIGH 3,850 Tons 1,650 Tons 1,200 Tons 910 Tons 370 Tons
0.25 kg/$ 1.83 kg/$ 0.12 kg8 0.20 kg/$ 0.05 kg/$
Priority 3 Priority 1 Priority 9 Priority 8 Priority 12
$4.7 million $0.4 million $13.4 million $3.2 million $5.4 million
MODERATE 1,520 Tons 90 Tons 330 Tons 170 Tons 40 Tons
0.32 kg/$ 0.23 kg/$ 0.02 kg’'s 0.05 kg/$ 0.01 kg/$
Priority 2 Pricrity 1 Priority 10 Priority 11 Priority 12
$3.3 million $0.3 million $13.6 million $4.7 million $8.4 million
LOW 3,370 Tons 70 Tons 320 Tons 40 Tons 60 Tons
1.02 kg/$ 0.23 kg/$ 0.02 kg/$ 0.01 kg/$ 0.01 kg/$
TOTAL DOLLARS $95 Million

AVERAGE UNIT SEDIMENT REDUCTION RATE

SEDIMENT REDUCTION

13,800 Metric Tons

= 0.145 kg/$




Figure III-3 compares sediment reduction with project costs.
Expenditure of 30 percent of the total basinwide cost resultis

in an estimated reduction of over 80 percent of the controllable
sediment yield. t a 50 percent expenditure level, 93 percent
f the controllable sediment production can be eliminated.

As shown in Figure III-3, the priorities are further subdivided
into four control levels:

Cumulative
Sediment Cumulative
Control Level Priorities Reduction Cost
T 1k 75% 26%
11 5.8 9% 524
111 9.10 689 8049
v 11-12 100% 100%

These levels of control should be achieved in 5 year increments.
Over a twenty-year period all of the controllable erosion and
urban runoff problems will be addressed.

Table II1I-18 lists the projects in the California portion of
the Basin sccording to their priority. The ranking of this
priority list is not meant to preclude construction of a lowver
priorvity project which can be incorporated into a higher
priority project. A project priority list for the Hevada side
of the Basin is provided in Table I111-19.

In Tables TII-18 and III-19, the cost for each project includes
only the base constructlon costs. The cost for design, con-
tract administration, contingencies, and inspection are not
included. The cost of these design and adminigtration costs

is estimated to be 25 percent of the base cost and is include
at the end of each Table. The total degign and administration
cost for all project pricrities in the Lake Tahoe Pasin is
estimated at $19 million.

A portion of the system costs are for construction within
lands or rights-of-way owned by state transportaticn agencies
or other state agencies. An allocation of system costs o
local snd state agencies, based on the cost of systems within
lands owned or controlled by these agencies, 1s shown in
Tables I1I1-18 and 111-19. Local costs include problems wit
city or county lands or rights of way, on lands controlled by
public utility districts, and on private lands bordering
roadways. No attempt has been made to define th ightssofeway
along local roadways, and some slope stabilization and revege-
tation required in these systems may be on private lands.

hin
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TABLE 11118

EROSION and URBAN RUNCFF CONTROL PROJECTS

for CALIFORNIA PORTION of TAHO
and ASSOCIATLD

£ BASIN

COSTS

(Mitlions of 1979 Dollars)”

TOTAL

G4

PRIORITY 11 REVEGETATION of AREAS STRIPPED
of VEGETATION on ALL EROSION HAZARD LANDS
LOCAL  STATE
CITY OF LAKE TAHOE
468 ~ South Tahoe “Y"’ 04 -
440 ~ Tahos Valley School 01 -
438 - East Sierra Tract 03 -
428 - Bijou Creek £ -
SUBTOTAL 09
£1 DORADG COUNTY
54 - Rublcen Properties g1 -
430 -~ Wontgomery Estates 41 -
440 ~ Afmort 04 -
43F - (sgood Swamp Bl -
441~ Country Club Heighls B -
578 - Tahoma 41 -
43E ~ Black Bart a1 -
441 - Christmas Valley A7 -
SUBTOTAL ] 5
PLACER COUNTY
9 -~ Flick Point 04 -
12 - Kings Beach R -
638 - Susnyside A3 -
1~ Tahee Gity A2 -
11~ Griff Creek A1 -
.4~ Dollar Point 01 -
STA ~ Chambers Landing ki -
G7 -~ Homewssd 24 -
SUBTOTAL 58 8
PRIORITY TOTAL 86 9

PRIORITY 3

WMECHANICAL STABILIZATION and REVEGETATIOR

of OVERSTEEPENED and UNVEGETATED ROADWAY
SLOPES on MODERATE EROSION HAZARD LANDS

LOCAL STATE  TOTAL

CITY OF SOUTH LAKE TAHOE

440 — Gardner B 01 - 01
SUBTOTAL a1 8 i
EL DORADO COUNTY

44F - Osgood Swamp 03 - 03

430 - Yontpomery Esfles 47 A7

44K -~ Angora Creek 15 - A5

430 - Airport 18 - .18

43F -~ Tahoe Paradise 43 - A3

440~ Country Club Heighls 21 - b

Ad - Tahosz Paradise Golf Cowse 24 - .24
53, 54, 55, 578 ~ Hubicon-Tahoma - AT T
SUBTOTAL 1.78 A7 1.94
PLACER COUNTY

63A — Talmont Estates A1 - 11

638 — Sunnyside B4 g6 .10

0~ Tahos Vists Y - 47

I~ Tahwe City s 0 13
SUBTOTAL Al 10 51

PRIORITY TOTAL 2.20 Nij 2.47

PRIORITY 4 MECHANICAL STABILIZATION and REVEGETATION

of OVERSTEEPENED and UNVEGETATED RODADWAY
SLOPES on HIGH EROSION HAZARD LANDS

HMECHANICAL STABILIZATION and REVEGETATION
of OYERSTEEPENED and UNVEGETATED SLOPES

on LOW EROSION HAZARD LANDS

LOCAL  STATE

EL DORADO COUNTY
44H - Echs View 32 -
47~ Fallen Leaf Lake A3 -
HEE D -~ Heyers and Aimort - B
518 ~ Tahoma B4 -
43E -~ Blzck Bart 04 -
484 - Cheistmazs Valley ki) -
SUBTOTAL A3 A1

PLACER COUNTY

it -~ Grifls Cresk ki .23
4~ Dolige Point 8 i3
Chambers Landing -4 06
Homewood ki 03
38 R
PRIORITY TOTAL 81 .56

TOTAL

32
03
A1

CITY OF SOUTH LAKE TAHOE
418 ~ Kaller Road
SUBTOTAL

EL DORADD COURTY

54~ Rubicon Properties

55 - Meeks Bay

53 - Rubicon Bay

4§ - Emerald Bay

481 - Luther Pass

443 ~ Echo Summit
SUBTOTAL

PLACER COUNTY
530 ~-Yard Valiay

§ - Flick Point

6 -~ Carnelian Bay

17~ HKings Beach
SUBTOTAL

PRIORITY TOTAL

LOCAL STATE TOTAL
.25 - .25
25 8 .25
19 - 18
A7 - A7

38 - 38
a5 31 96
- A3 43
- A1 Al
78 1.46 2.25
25 -~ 25
03 - .03
08 .18 18
i1 .06 17
8 Kt &
1.52 1.63 3.15

{continued on next pags)

* Listed values may not add up precisely to tolals indicated due 1o rounding.
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TABLE 11118 (continued)

PRIORITY 5. ERODING DIRT ROADS on HIGH EROSION PRIORITY 7:  STORM DRAINAGE CONTROL for COMPLETE
HAZARD LANDS SYSTEMS with HIGH EROSION HAZARD LANDS
LOCAL  STATE  TOTAL LOCAL  STATE  TOTAL
CITY OF SOUTH LAKE TAHOE o1 -
iITY OF SOUTH LAKE TAHOE
410 ~ Heavenly Valley 8 - LTI RNl M ) 0
SUBTOTAL 51 0 81 41D - Heavenly Valley .28 - -3
. 41E ~ Blackwood Meadow 53 - 53
EL DORADO COUNTY 3 L3 41C - Tahoe Meadows 52 09 61
® - Emerald Bay - <o | susToTAL 20 W T
SUBTOTAL 132 0 1.32
EL DORADO COUNTY
PLACER COQNTY ) 54 ~ Rubicon Properties 14
§ - Flick Point 2 - 2z 55~ Meeks Bay 2 7 94
6 - Carelian Bay 22 - 22 53 - Rubicon Bay 77
12 - Kings Beach A7 - By 48 - Emerald Bay i 03 n
SUBTOTAL .58 0 R 44) - Echo Summit - 09 09
PRIORITY TOTAL 271 0 271 SUBTOTAL 78 .29 1.U5
PLACER COUNTY
630 - Ward Valisy Kl - 01
PRIORITY 6: ERODING ROADWAY SHOULDERS on KIGH EROSION 9~ Flick Point A5 N 2158
HAZARD LANDS 6 - Carnelian Bay 26 - .
12~ Kings Beach .26 03 28
LOCAL  STATE  TOTAL | sumToTAL 58 4 72
i . A2 332
CITY OF S0UTH LAKE TAHOE PRIORITY TOTAL  3.50
418 ~ Keller Road .56 - 56
41D ~ Heavenly Valley 250 - L5
SUBTOTAL 1.06 [ 1.06 PRIORITY §: ERODING DIRT ROADS on MODERATE
EL DORADO COUNTY EROSION HAZARD LANDS
58 ~ Rubicon Properties 10 - 10
55 - Meeks Bay 2 _ 20 LOCAL STATE TOTAL
53 - Rubicon Bay -3 - 36 CITY OF SOUTH LAKE TAHOE
48 - Emerald Bay - - 3 448 — South Tahoe “Y" 18 - 18
iﬁf - Ei{fﬁf‘;’gg - %g g 414 ~ Crescent “V"" Center 3 - .3
pr—— . i ¢ e - r-ad
SUBTOTAL 56 8 146 SUBTOTAL o 0 21
) EL DORADG COUNTY
PLACER COUNTY. . , 40F ~ Dsgood Swamp 85 - 86
63C — Ward Vailey -1 - A3 430 ~ Wontgomery Estates A2 - 42
§ - Flick Point 38 A0 49 44K - Angora Creek K] - o
6 - Camslian Bay 54 06 0 440 - Almort 47 - A2
12 - Kings Beach 50 RS 4 43F - Tahos Patadise b1 il
SUBTOTAL 165 0 1.85 4~ Tahoe Paradise Golf Course .01 o “ﬁ;
PRIORITY TOTAL  3.37 1.60 4.37 SUBTOTAL L3 0 150
PLACER COUNTY
658 - Sunnyside 8 - 08
16~ Tahoe Vista st} - 20
1~ Tshoe City 13 - 13
SUBTOTAL A 0 A
PRIORITY TOTAL 2.12 8 2.1z
{continued on next page}
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TABLE {1118 {(continued)

PRIORITY 9 ERQDING ROADWAY SHOULDERS and DITCHES on PRIDRITY 1L ERGDING DIRT ROADS on LOW EROSION
MODERATE ERDSION HAZARD LANDS HAZARD LANDS
LanaL STATE TOTAL LOCAL STATE TOTAL
o UTH LAKE TAHOE
CITY OF SOUTH LAKE TAHOE T ST R TAROE " ) p
428 ~ Upper Glanwood i - 28 Bif AN L2
440 ~ Gardner WL J8 - 18 SUBTOTAL J6 g 76
48E - Tallac Lagoon 64 - b4
448 -~ Vest Sierra Tract .43 - 48 EL DORADO gﬁ?ﬁzy o e
448 - South Tahoe “Y" L3 - 132 ik - Echo View - i
41 ¢ s Gt ’ i 578 -~ Tahoma L1 - 1.10
414 - Crescent "V’ Center s - s BF - Black Bart pos - 8
SUBTOTAL &9 0 253 i‘;&ﬁé - C&?%simas Valley .64 — »gi
SUBTOTAL 1.68 § 1568
EL DORADD COURTY v
44F ~ Osgood Swamp 1.3 - 1.35 PLACER COUNTY
43D~ Wontgomery Estates A8 - A48 1~ Griff Cresk 01 _ 1
A4 - fingora Cresk 68 - 68 4 - Dollar Point 01 . kil
440 - Alrport 0 - 05 578 — Chambers Landing 18 - 16
43F ~ Tahos Paradise B2 - 82 67 - Homewsod 18 - 19
448~ Counlry Club Heighits 58 - .58 SUBTOTA 5 R =5
A4% ~ Tahoe Paradise Golf Chub 182 - 102 UBTOTAL . .
53, 55, 578, ~ Rubicos-Tahoma - 38 38 PRIORITY TOTAL 2.86 i 2.80
SUBTOTAL 4% .38 5.28
PLACER COUNTY
634 - Talmont Extaies 11 - 13 PRIORITY 120 REMAINING STORM DRAINAGE CONTROL on
18 - Tghos Vista 2 L1 30 WODERATE and LOW EROSION HAZARD LANDS
638 - Sunmyside 26 .3 3
1 - Tahoe City s o 6 LOCAL  STATE  TOTAL
SUBTOTAL 1.2 A2 1.68 CITY OF SOUTH LAKE TAHOE
PRIORITY TOTAL  3.15 g3 9.94 4ZA ~ Upper Glenwood W - 21
440~ Gardner Mt. .38 - .38
* 448 ~ West Siernta ?taﬁt 33 - .33
PRIORITY 1:  ERGDING ROADWAY SHOULDERS and DITCHES MB - South Tahoe “Y" 57 08 £
o6 LOW EROSION BAZARD LANDS 41A - Crescent YT Center 21 - 2
440 ~ Tahoe Valley School 14 - 14
LOCAL STATE TOTAL 438 - East Sierra Tract 38 - 38
. 478 ~ Bijou Creek 3 - kY
CITY OF SOUTH LAKE TAHOE 430 ~ Country Cross Roads RE - 13
44C ~ Tahoe Valley Schoo! A2 - 42 434 - Al Tahoe RS - 11
438 ~ East Sierra Tract 52 - 52 s TET
41C - Tahos Meadows 50 - £ SUBTOTAL 282 Kl 281
. 41E - Blackwood Meadow 28 - .28 EL DORADO COUNTY
A28 - Bijou Creek *7§ - 73 4F ~ Osgood Swamp .62 - 62
“43C - Country Cross Reads A - 1 430 ~ Montgomery Estates 28 - 28
43R - Al Tahoe 3 - -3 44K - Angora Creek 35 ~ 3
4B - South Tahoe “¥" e ik LA 440 - Airgort At - Al
SUBTOTAL 7.95 .14 309 43F - Tahoe Paradise 14 - 14
] 441~ Country Club Heighls 37 - 37
EL DORADU COUNTY . 440 ~ Tahoe Paradise Golf Club .48 - A8
441 - Echo View 83 o 49 440~ Echo View 34 - 34
4~ Fallen Leaf Lake 6 A5 A1 46 - Weyers 5 81 m
4454 0~ Wayers-Aipart 24 45 8 578 ~ Tahoma B3 - 52
§1B - Tahoma A2 - A2 43E ~ Bilack Bart g1 - 11
43F ~ Black Bart .34 34 840 - Cheishnas Valiey .04 ~ 04
- AAH ~ Christmas Valley 66 a8 85 SUBTOTAL T3 51 Eyry
SUBTOTAL 2.51 .68 3.2
PLACER COUNTY
FLACER CoUS 534 — Talmont Estates A - 45
-G 2 -8 ] 838 - ide 8 0 R
&b A 2 78 6~ Tahoe Vista 16 a B
14 . 4 g Tahos Lily 3 H 17
67 - Homewood B s 3 11 - Gritf Creek 4 4 18
SUBTOTAL 1.4% 44 .83 4~ Doliar Point 38 ‘{}} 3
sain i 1 03 57h ~ Chambers Landing .24 07 A1
PRIDRITY TOTAL 788 1.7 8.30 e, .Q% o s
SUBTOTAL 160 75 185
PRIOGRITY TOTAL  7.81 34 8.15
CONSTRUCTION TOTAL 4389 6.29 50.18
. DESIGHE ADMINISTRATION (25%) 10.97 1§ 1254
GRAND TOTAL 5486 7.88 5272




TABLE 11118
EROSION and URBAN RUNOFF CONTROL PROJECTS

for NEVADA PORTION of TAHOE BASIN
and ASSOCIATED COSTS

(Mitlions of 1979 Dollars)y”

PRIORITY I:  REVEGETATION of AREAS STRIPPED PRICRITY 3 WECHANICAL STABILIZATION and REVEGETATION
of VEGETATION on ALL EROSION HAZARD LARDS of OVERSTEEPENED and UNVEGETATED SLOPES
£ 41
WASHOE COUNTY LoCAL  STATE  TOTAL on MODERATE EROSION HAZARD LANDS
h . -
168 Incline Village Unit No. 2 02 - 02 WASHOE COURTY LOCAL  STATE  TOTAL
13 Crystal Bay 02 - 02 17 inchine Viliage Unit No. 5 e - 73
18A Country Club 01 - 01 158 Incline Village Unit No. 4 5 - 15
1B Whispering Pines b1 - 41 154 Ponderosz 15 0.5 20
17 Incline Village Unit No. 5 01 - 01 S o .
158 Incline Village Unit No. 4 o - o1 SUBTOTAL 52 8.5 51
16A Ponderosa 01 - 41 DOUGLAS COUNTY
16C Northwood a1 - 01 3% Skyland 1 - 12
16A Lakeview R - g2 39B Foothill Estates g7 47
18B Fairway 01 - 01 400 Lower Edgewood Creek k7 - 07
18C Third Creek 04 - ki 3; Whitiell High School 13 - 13
e e 390 Round Hill X - 0 o
SUBTOTAL 18 0 B 394 & C Kingsbury Heights-Stateline  — 21 21
DOUGLAS COUNTY SUBTOTAL 43 K3 N
408 Kingsbury Summit o - = PRIORITY TOTAL 106 31 1.3t
40A Kingsbury Village 01 - {1
40C Kingsbury Highiands B4 - g4
33 Cave Rock < .01 - <.01
3D Round Hill <01 - <01 PRIORITY & WECHANICAL STABILIZATION and REVEGETATION
B Zephyr Cove <01 - gg} of OVERSTEEPENED and UNVEGETATED SLOPES
3 Logan Shoals <o - - 01 on HIGH EROSION HAZARD LAND
394 Kingshury <4 - < .01
34 Skyland <41 - <01 WASHOE COUNTY LOCAL  STATE  TOTAL
38R Foothill Esfates 07 - ki ;
40D Lower Edgewood Creek 05 - 05 168 incline Village Unit No. 2 45 - 45
37 Whittell High Schoal 01 - 01 19C Tyrolian Village 20 - Wi
39 Stateline 05 - 05 13 Crysial Bay 50 22 g1
25 Glenbrook <01 D <4 184 Country Club .53 - 53
. e — ~ 198 Whispering Pines 25 - 25
SUBTOTAL X & 23 Sand Harber - 51 5
PRIGRITY TOTAL .43 0 A 17 fncline Vittage Unit No. 5 o U
SUBTOTAL 193 A1 2.12
CARSON CITY
PRIORITY 22 MECHANICAL STABILIZATION and REVEGETATION B SecretHarbor B % n
: § 10N an ’ 1
; L - 8
of OVERSTEEPENED and UNVEGETATED SLOPES SUBTOTA ‘ 8 %
on LOW EROSION HAZARD LANDS DOUGLAS COUNTY
408 Kingsbury Summit 7 12 88
WASHOE COUNTY LOCAL  STATE  TOTAL WA Kingsbury Village 78 §H! 31
] i v Highland -
16C Northwood a - o 0 Kingshury Highlancs A i 1;
16A Lakeview 13 2% ) 390 Rourd Hill B o T
188 Fairuay 08 - 0 % Zephyr Cove 3 1 5
18C Third Creek 8 o 39 W oo Stoal G o P
19A Wit Creek - 08 08 -0gan ancats = : ‘
39E Nevada Beach g7 - 47
SUBTOTAL 50 -3 36 394 Kingsbury Heights .38 ~ 39
29 Glenbrook - .33 83
DOUGLAS ,CGENW 28 Spooner Summit - 18 13
33C Stateline 07 - 07 35 Skyland - 9% %
3 Glenbrook 4 - A SUBTOTAL 118 X A
SUBTOTAL F) - " ‘ : . -
{continued on next page)

“Listed values may not add up precisely to totals indicated due to rounding.

109




TABLE 1118 {continuad)

PRIORITY 51 ERODING DIRT ROADS on HIGH EROSION PRIORITY 7:  STORM DRAIN CONTROL for COMPLETE SYSTEMS
HAZARD L ANDS with HIGH EROSION HAZARD LANDS
WASHOE COUNTY LOCAL STATE TOTAL LOCAL STATE TOTAL
168 incline Village Unit No. Z Rl - 1 WASHOE COUNTY
19C Tyrolian Village 42 - 5 168 Incline Village Unit Ro. 2 02 - 02
13 Crystal Bay 16 - 18 15C Tyrolian Viilage 16 ~ 86
18A Gountry Club a7 - o7 13 Geystal Bay 0 h) 89
198 Whispering Pines b - &7 B4 Cﬁ'&my Club 35 - 35
SUBTOTAL A4 g 44 198 Whispering Pines B - .
CARSON CITY 17 incline Village Unit Ho. § - 01 01
A1E T 4 3 B W:;
22 Secrei Harbor 41 - B SUBTOTAL B R b
SHBTOTAL A1 - kil CARSON CITY
DOUGLAS COUNTY 25 Secrel Harbor - 0! il
UGLAS COBNTY o — R =
198 Kingsbury Summit o - ot SUBTOTAL 0 o '
40A Kingshury Village R - R DOUGLAS COUNTY
40C Kinpshury Highlands 23 - 2 4098 Kingshury Summit by 35 13
33 Cave Rock 02 - 42 408 Kingsbury Village .08 - 08
D Round Hitl 04 - h 36 Kingsbury Highlands 04 En 8
3§ Zeonyr Cove . Zj - 2 3 Cave Rack kirl b4 A2
3 Logan Shoals A3 - 43 38D Found Hill Al - 1
33t Nevada Beach Rl - A1 38 Zephyr Cove 21 .05 26
WA Kingshary Heights B - B 30 Logan Shoals 05 4 .09
SUBTOTAL 48 4] AR 35E Nevada Beach 05 - A5
R 9 Glenbrook - Rl Rill
34 Skyland - b6 06
SUBTOTAL i 34 10
PRIDRITY TOTAL 1.37 | 175

PRIORITY & ERODING ROADWAY SHOULDERS and DITCHES
on HIGH EROSION HAZARD LANDS

LOCAL STATE TOTAL

WASHOE COUNTY PRIORITY 8: G DIRT 70 —
168 incline Vifiage Unit No. 2 I N % PRIORITY 8: ;iiifgiizs@@ﬁ on MODERATE EROSION
180 Tyrolian Villsge 04 - pi
13 Crystal Bay 28 2% 56 TATE T A
184 Courtry Club .:ss - i LOCAL  STATE  TOTAL
198 Whispering Pines A4 - pt YASHOE TOUNTY
23 Sand Harbor - ki R 17 incline Village Unit No. 5 01 - kil
7 inctine Village Unit No. 5 . B i3 158 Incline Village Unit No. & 41 - Kl
SUBTOTAL 98 a8 1.4 154 Ponderosa 05 - L85
Carson City - w{.‘}l 7 5 SUBTOTAL 07 8 b7
SUBTOTAL ¢ 07 .07 DOUGLAS COUNTY
34 Skyland Al - 01

DOUGLAS COUNTY 398 Foolthill Estales 5 - .15
408 Kingsbury Summit 78 b7 83 37 Whittell High Schoot ] - 18
404 Kingsbury Village .18 - bé& SUBTOTAL KT T T
%2 ;g;if;ﬁf@aﬂés % A g PRIORITY TOTAL ,41 0 al
38 Zephyr Cove 1z 06 18
39E Hevada Beach ki - 0é
38R Kingsbury Heighis 14 - J1d
75 Glenbmok - it kit
78 Spooner Summit - Ritd 04
33 Cave Rock - 28 i
U Shyland - e s
SUBTOTAL 1.60 60 2.2 )

PRIORITY TOTAL 2.58 1.15 i {continuad on next pags}




TABLE 111-18 {continued)}

PRIORITY & ERODING ROADWAY SHOULDERS and DITCHES PRIORITY 11: ERODING DIRT ROADS on LOW EROSION
on MODERATE ERCSION HAZARD LANDS HAZARD LANDS
LOCAL STATE TOTAL LOCAL STATE TOTAL
WASHOE COUNTY WASHOE COUNTY
17 inctine Village Unit No. § .04 - .04 16C Northwood 05 - 05
158 Incline Village Unit No. 4 02 02 16A Lakeview .67 - o7
15A Ponderosa .39 04 43 18C Third Creek 2 - 23
SUBTOTAL 15 o ) 194 Will Creek 1 - Rii
SUBTOTAL 3 KR 31
DOUGLAS COUNTY
3 Skyland 06 - .06 DOUGLAS COUNTY
398 Foothill Estates .03 ~ 03 39C Statetine A3 - 45
400 Lower Edgewood Creek 01 - .01 23 Glenbrook g - s
37 Whittel! High School A1 - 8 SUBTOTAL 56 e 5
390 Round Hill - .04 .04
9A&C Kingsbury Helghts-Statoline ~ _— .11 iy PRIORITY TOTAL .52 0 S
SUBTOTAL 12 15 26
PRIORITY TOTAL 57 19 6
PRIORITY 122 STORM DRAINAGE CONTROL or LOW and MODERATE
EROSION HAZARD LANDS
PRIORITY 10:  ERODING ROADWAY SHOULDERS and DITCHES
on LOW EROSION HAZARD LANDS LOCAL  STATE  TOTAL
WASHOE COURTY
) LOCAL STATE TOTAL 17 incline Village Unit No. 5 A3 - 13
WASHOE COUNTY 15B incline Vitlage Unit No. 4 05 - g5
15C Northwood 58 - 58 15A Ponderosa .26 bl i)
16A Lakeview 45 15 50 16C Morthwood A8 - A48
18B Fairway 46 - 46 J6A Lakeview 2 A3 A0
18C Third Creek 29 6 36 188 Fairway 3z - 32
19A Mill Creek .36 05 Al 18C Third Creek 2 04 33
SUBTOTAL X7 m 0 19A Will Creek 7 2 58
SUBTOTAL 2.11 A 2.5%
DOUGLAS COUNTY
39C Stateline 0 Al 12 DOUGLAS COUNTY
29 Glenbrook 02 - 02 34 Skyland B4 - B4
29D Round Hill - 04 0 388 Foolhill Estates 05 - .05
40D Lowser Edgewood Creek b4 - B4
SUBTOTAL 08 A3 18 37 Whittell High Schosl B - 01
PRIORITY TOTAL 2.1 .41 2.58 39C Stateline 0 a7 12
390 Round Hill - R 01
SUBTOTAL .18 08 %
PRIORITY TOTAL 2.29 57 2.86
CONSTRUCTION TOTAL  18.67 6.93 25.68
DESIGN & ADMINISTRATION (25%) 467 1.73 6.40
GRAND TOTAL 2314 8.56 32.00
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These areas should be clearly defined in the facilities plans.
Table III-20 summarizes the approximate allocation of the cost
of projects in California between the state and the three
units of local government. The state costs are probably
somewhat lower than indicated by the itable, because some
highway drainage improvements have been constructed since the
data forming the basis for the tables were collected.

On-8ite Surface Runoff Control Measures

The control measures needed to prevent runcoff from areas with
on~site surface runcoff conitrol problems from reaching surface
waters without adequate treatment must be adapted to each indivi-
dual site. This discussion sets forth the general kinds of
controls required. Further detail is provided by the Handbook of
Best Management Practices (Tahoe Regional Planning Agency, 1978).

Street and parking lot sweeping are the most important control
measures for on-site problems. Street and parking lot sweeping
probably accounts for about 80 percent of the total suspended
sediment reduction of approximately 4,000 metric tons which can be
achieved through application of on-site controls. The reductiocn

in dissolved nutrients will be nminor, but the reduction in particu-
late bound nutrients from street sweeping will be comparable to

the reduction in suspended sediments. treet and parking lot
sweeping also helps prevent clogging of infiltration facilities.

ie Areas of Intensive Vehicular Use

Table 11I~21 lists specific areas of intensive vehlcular use.
Proper managenment of runcff from these sreas requires instal-
lation of on~site drainage facilities and adherence to operat-
ing practices to control water quality deterioration. A
program of intensive maintenance incliuding periodic vacuum
sweeping and cleanup of debrig is reguired in all cases.
Drainsge systems should be designed to convey runoff to

the treatment or infiltration facility and then to a stable
discharge point.

ii. Unsurfaced Private Roads and Driveways

Heavily used roads and drivewsys requiring winter snow removal
should be paved. Less heavily used roads and driveways should
be surfaced with gravel. Unneeded dirt rcads and driveways
should be revegetated.

iii. Snow Disposal Facilities

Snow disposal areas should be located entirely upon high
capability land with rapid permeability, should be separated
from stream environment zonesg, and should be contained
within berms to aveld surface runoff.

ey
s
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TABLE 11120

APPROXIMATE ALLOCATION of COST
for EROSION and RUNOFF PROJECTS in CALIFORNIA

(Millions of 1979 dollars)

LOCAL STATE TOTAL
South Lake Tahoe 17.5 0.4 17.9
El Dorade County 25.1 4.9 30.0
Placer County 12.3 2.6 14.9

TOTAL 54.9

.

g
[

62.8
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TABLE Hi-21

AREAS of INTENSIVE VEHICULAR USE

NANE

LARGE PARKING AREAS

Outdoorsman

Lampson Plaza
Safeway at 'Y’
Raley's at *'Y"’

South Lake Tahoe High School

Lucky's~Payiess
Fremont Mall
Safeway at Biiou
inks at Bijou
Lakeland Village

Crescent V

Heavenly Valley

South Lake Tahoe Aiport
Yanks Station

Safeway at Tahos Vista

Homewood Ski Arsa
Tahoe Ski Bowl
Lucky's ai Tahoe City
Safeway at Tahos Cily
Cal-Meva Lodge

Crystal Bay Club
Safeway at Incline
Ponderosa Ranch
Yillage Shopping Center
incline Center

Country Club Mall
Whittell High School
Zephyr Cove Lodge

Round Hill Shopping Center

Harvey's lnn

Barney's

Harvey's

Sahara

Harrah's

Nugget

Heavenly Valley North

CORPORATION YARDS
City of South Lake Tahoe

Sterra Pacitic Power Company

Standarg 06

Delta Trucking

California Depariment of Transporiation

£l Dorado Counly
South Tahoe PUD

California Depariment of Transporiation

Morth Tahoe PUD
Tahos City PUD

Hevada Department of Transportation

incling Village GID
Douglas County SID Ne. 1

SERVICE STATIONS {all stations in Basin)

LOCATION

CsLT™
CSLY
CSLT
CSLY
CSLT

CSLY
CSLT
CSLT
CSLY
CSLT

CSLY

£{ Dorade County
El Dorado County
El Dorade County
Placer County

Placer County
Placer County
Placer County
Placer County
Washoe Counly

Washoe County
Washoe County
Washoe Counly
Washoe Counly
Washoe County

Washoe County
Douglas County
Douglas County
Douglas County
Douglas County

Douglas County
Douglas County
Douglas County
Douglas County
Douglas County
Douglas County

CSLT
CSLTY
CSLY

CSLY

£1 Dorado County, CSLT
Ei Dorade Counly

£l Dorado County
Placer County

Placer Counly

Placer Counly

Washoe Counly
Washoe Counly
Douglas Counly

* City of South Lake Tahoe
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prevent excessive ero
other soil disturbanc
tober 15 and May 1 or
ith snow. Construction sita 5 r
stream environment zones and hig? erosion hazard lan
of the severe impact of soil and vegetstion dist
these areas. When construction is sllowed bo*hA@egfcfa
permanent stabilization and runoff mansgement measures
required.

ur

Tenporary stabllization messures must be installed ag scon as

possible after soil is disturbed to provide surface protection
during construction. Muich83§ resing and tackifiers, and
matting may a&ll be useful. On large sites filter berms,

temporary runcff conveyance facilities, and sediment or flow
detention basins may be reguired.

Permanent stabllization measures must be lantegrated into the
construction plan. Revegetation must be provided as soon as
ossible. During construction, protecitive measures must be
undertaken te prevent unnecesszary destruction of veg i
The Handbook of Best Management Practices {(Tahoe Region
Planning Agency, 1978), and the State Water Resources Control
Hoard's report, "Demonstration of FErosion and Sediment Control
Technology" (White, 1978}, describe the temporary and permanent
erosion control measures which should be employed at construce
tion sites.

Colf Courses

Fach golf course in the Basin should follow a control
detailing nutrient loads, pathways and control strate
Use of chemicals other than fertilizer should be prohi
stream enviromment zones. Pertilizer use must be limited.
The control strategies for golf courses should include:

N

- strict annual, monthly and daily fertilizer limitations
. controlled drainage, including holding ponds where necessary
. maintenance of drainage systens

. surface and groundwalter monitoring programs

~t limitations must be imposed on fur
.-gjw% nt and expansion, with ne furthe
m environment zones.
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c. Erosicn and Buncff from Additionsl Development

i

#

Development Restrictions

To ensure that further development will not lead o further
deterioration of water guality, the following development
restructions must be imposed:

. Ho new subdivision development

. Yo coverage on individusl §a*«
allowable percentage of imper
land capability systen

o Mo further construction in stream environmenit zones
. Ho further development until offsetting ercsion and
urban runoff control projects are implemented.

These restrictions will prevent any wajor lncrease in erosion
and urban runoff problems. C(oupled with implementation of
erosion and urban runcff control projects and onesite control
measures, the resgirictions will ensure uﬂ&u nutrient and
sediment levels are reduced significantly
levels. These restrictions will also gre
number of lots which may be used for residentid
construction. Becsuse most subdivisions we
regard to the land capabllity system and
need %o protect stream environment zones,
more of the lots in existing subdivisions
under these restrictions. Land capability and siream environ-
ment zone meps at the Tahoe Regional Planning Agency and the
Californis Tahoe Begional Planning Agency offices can be used
to provide an initial indication as to which lots may be
affected by the restrictions. Field inspections to de
land capability will be necessary in many cases before making
g final decision.

£

{a)] ¥Few Subdivisicns

Construction of nevw subdivisicons causes major increases

in sediment and nutrient loads. Figure III-4 depicts the
gsediment yield rate for & typical iﬁéaasr% a&sésvﬁs on on
13@@ moderate and high erosion hazard
1o the sediment yield uwnder natural—¢
erosion hazard lands, subdivision
increase sediment yields QGM?@l
moderate and high erosion hazar
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Figure Hi-4
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ghtly higher perceni disturbance due 1o steep terrain on most high erosion hazard lands

Comparison of Natural vs. Disturbed Suspended Sediment Production
for a “Typical’ 100-acre Subdivision Development
with 400 Single Family Homes resulting in about 30% Disturbance
on Low, Moderate, and High Erosion Hazard Lands in the Lake Tahoe Basin
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The sediment yields depicted in Figure III-5 are based on
typical subdivision developments. (lose attention

to land capability and installation of surface runoff
maenagement systems can reduce sediment yields. Even
development on low ercsion hazard land following best
mansgement practices to control erosion and surface
runcff will at least double sediment yields over natural
levels, however.

New subdivisions disturb large areas for road construction
and utility installation. Even before the first Iouse is
bullt the average subdivision disturbs about 20 percent
of the area. HNew gubdivisions therefore yield a great
deal more sediment per unit construcited than does con-
struction of additional units in existing subdivisions.
Figure III-5 depicts the sediment yield per unit for
construction in existing and new subdivisions in California
under different development controls. If bullding stays
outside high erosion hazard lands and stream envirconment
zones, and the coverage limits set by the land capability
system are applied to each lot, additional units in
existing subdivisions will increase the annual suspended
sediment yield by an aversge of 0.20 metric tons per
additional unit. If similar restrictions are applied %o
new subdivisions, with subdivision roads as well as
coverage within each lot counted against the coverage
limits, new subdivision construction will yield 0.75
metric tons per year per unit bullt. If construc-

tion is allowed as permitted by the California Tahoe
Regional Planning Agency General Plan, the suspended
sediment yield per unit built will be over three times as
much for new subdivisions as for buildout of existing
subdivisions.

Figure III-6 depicts the estimated total annual suspended
sediment generation in the Basin under various growth
scenarios. BSediment yields for bulldout of existing
subdivisions and for construction of additional subdi-
visions are shown. The growth scenarios are defined in
Table I1I-22. Under all but scenarics 1 and 2 the number
of units which can be built in existing subdivisions far
exceeds the number which can be built in new gubdivisions.

As Figure II1-6 indicates, new subdivisions would cause a
significant increase in sediment lcads. In view of the
increase in sediment loads which would result, and

hecause new subdivisions add far more sediment per unit
than construction in existing subdivisions, no new
subdivisions in the Basin should be allowed. In California,
a subdivision moraforium set by the California Tahoe
Regional Planning Agency's Land Use Ordinance prohibits

any new subdivision until 85 percent of all parcels which
were vacant as of August 20, 1975 have been developed.
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PRESENT DEVELOPMENT — No change is allowed from present levels of development.

NO LAND CLASS 1-2 CONSTRUCTION WITH NO VARIANCE FROM COVERAGE FOR TOTAL
DEVELOPMENT ~ No further development is allowed on high erosion hazard lands or in
stream environment zones. On all other lands total development, including subdivision roads,
utitity disturbance, impervious surfaces and unvegetated areas is not allowed to excesd coverage
limitations set by the land capability system. In most subdivisions these restrictions preciude
further substantial development because exisling disturbed areas already cover close o or in
excess of aliowable coverage.

NO LAND CLASS 1-2 CONSTRUCTION WITH NO VARIANCE FROM COVERAGE FOR
INDIVIDUAL PARCELS - No further deveiopment is allowed on high erosion hazard lands
or in stream environment zones. On all other lands impervious surfaces and unvegetated areas
on each individual lot or parcel may not exceed coverage limitations. Roads in existing
subdivisions are not counted against permissible coverage, but in new subdivisions the
coverage attributable to roads is counted.

NO LAND CLASS 1—-2 CONSTRUCTION ~ No further development is allowed on high erosion
hazard lands or-in stream environment zones. Variance from land coverage limitations is
permitted as allowed by existing California Tahoe Regional Planning Agency ordinances,

NO SEZ DEVELOPMENT — No further development of stream environment zones is allowed.
Variance from land coverage limitations is permitted as allowed by California Tahoe Regional
Planning Agency ordinances.

CTRPA GENERAL PLAN - Development proceeds in both California and Nevada according
to California Tahoe Regional Planning Agency plans and ordinances.

TRPA GENERAL PLAN - Development proceeds in both California and Nevada according to
Tahce Regional Planning Agency plans and ordinances.
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(c)

High Erosicn Hazard Lends

Development of high erosion hazard lands ig impossible
without major increasses in ercosion. Frosion rates more
than 1000 times natural background levels have been
experienced in the Basin. In Figure III-6 the difference
between sediment yields under scensric U and scenario 5
reflects the additional sediment yields that would result
if develomment ig allowed on high erosion hazard lands.
Construction on high ercsion hazard lands would cause a
very large increamse in sediment yields, even though the
smount of construction would be relatively small.

Coverage Limits

ALl development results in some increase in erosion and
surface runoff, even wvwhen construction is limited to high
capability lands. Impervicus surfaces, disturbed terrain
and unvegetated areas all contribute to erosion and
gsurface runcff. These problems are most sericus when 1
disturbed ares exceeds the coverage limits set by the
land capability system. The allowsble coversge for each
land capability clagsification is shown in Teble III-3.

5

ne

As depicted in Figure III-6, only scenaric 1, which
allows no ney construction, and scenarios 2 and 3, under

which coverage limits are enforced, prevent major increases

in erosion. Construction in excess of land capability
constraints greatly increases the sediment yield.

In scenaric 2. coverage consitraints are applied to each
subdivision as & whole. Hoad and utility disturbance are
included in determining the total coverage caused by
development. In scenaric 3, land coverage constraints
are applied to individual parcels; coverage attributable
to road and utility construction is not counted in
determining vhether itoital coverage exceeds that allowed
by the land capability system. Scenario 2 more closely
follows the land capability system. When applied to lots
in subdivisions where the roads are alresdy built,
howvever, applying coverage restrictions to the ares
within each lot, as under scenasric 3, will still prevent
any major increases in erosion. The erosion from addi-
ticnal development under scenario 3 will be held to a
very low level. If controls on existing sources of
pollution are implemented, adeption of the coverage
iimits set by scenaric 3 will not prevent atitainment of
the reduction in sediment and nutrient loadings needed to
protect Lake Tahoe,



(da)

(e)

The coverage limits must be strictly enforced. Scenaric
L gsets the same coverage limits as scenario 3, except
that a variance. is granted whenever the coverage limits
would make it impossible to build on an individual lot.
As can be seen from Figure III-6, allowing the variances
causes a major increase in erosion.

Stream Environment Zones

The estimated suspended sediment yields in Figure III-6
do not reflect the increased erosion hazard from disturb-
ing areas subject to pericdic inundation by streams. Nor
does Figure III-6 reflect the impact of eliminating the
capacity of stream environment zones to remove sediment
and nutrients. To protect the natural treatment capacity
of stream environment gzones, and to prevent channelized
flows from causing additional ercsion, encroachment of
stream environment zones must not be allowed.

The areas currently classified as stream snvironment
zones include land which historically has been subject

to stream flows but which has been altered by development.
Most partislly developed stream environment zones still
are subject to the influence of streams. PFurther develop-
ment would aggravate the ercosion problems and loss of
natural treatment capacity caused by encroachment of
stream environment zones. In a few cases, however, the
stream zone may have been so completely altered that an
area 18 no longer influenced by stream flows or near
surface groundwater, and further development would not
cause any further restriction of drainage pstterns. The
determination of whether these areas should =till be
clagsified as stream environment zones should be made on
a case by case basis. Reclassification clearly would not
be appropriate where further development would exacerbate
the water quality problems created by slteration of the
stream environment zone. The possibility of restoring
the stream environment zone should also be consildered.
Finally, reclassification should not be approved without
mitigation measures to make up for the loss of natural
treatment capacity caused by the alteration of the stream
environment zone.

Offset Policy

While the restrictions set above will hold down the level
of erosion caused by development, further development

will still cause some increase in sedinent and nubrien
leoads. With the quality of lLake Tahoe presently deterior-
gting no new development can be tolerated unless it

can be proven that water quality will not be affected.
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No new development should be allowed without offsetting
remedial measures to control pollution from existing
sources. While projects proposed in this chapter provide
a means of offsetting pollution from additiconal develop-
ment, there is no guarantee these projects will be
carried out. Therefore no new residential or commercial
gtructure should be allowed until erosion and urban
runcff control projects to offset the increase in erosion
are implemented.

Because protection of Iake Tahoe requires s reduction in
nutrient loads -- simply preventing any incresses is not
enough -~ the offset schedule proposed here is based on
completion of all erosion and urban runoff control
projects. Development can be phased in as projects are
implemented, however, so long as the level of development
permitted is related to the number of projects which have
veen completed.

Aecordingly, it is proposed that the level of development
within each city or county in the lske Tahoe Basin be
tied to the five-year increments set for implementation
of the erosion and urban runoff control projects. The
first 25 percent of the development allowed under this
plen within each jurisdiction will not be permitted until
the city or county makes a commitment to implement the
level I (priorities 1-4) projects within its jurisdiction.
The second 25 percent of development will require comple-~
tion of the Level I projects and commitment to implement
level II (priorities 5-8) projects. Fach additional
increment of development will require commitment to
implement the next level of projects, and completicn of
the erosion and urban runcff control projects for which
commitments were made earliier. Table II11-23 provides a
simplified illustration of how the schedule would operate
in California.

Alternative, more complex offset schedules are possible.
A sliding scale could be adopted, sllowing more develop-
ment In earlier years, but the use of a sliding scale may
not provide asdequate assurance that ercsion and surface
runoff control projects scheduled for later years will be
implemented.

The offset schedule will be applied separately to each
ity and county, allowing development within each Jjuris-
iletion when it makes the nescessary implementation
commitments. Most erosion and urban runoff control
projects in the Basin are needed to correct problems on
city and county roads. Applying the offset schedule
separately to each jurisdiction provides an incentive for
each city and county to correct the erosion and urban
runoff problems for which it is responsible. Correction
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TABLE 111-23

DEVELOPMENT CONTROL OFFSET STRATEGY

for CALIFORNIA PORTION of the LAKE TAHOE BASIN

YEAR

6 1 2 3 4 35

6 7 8§ § 10

112 13 14 15

6 U 18 15 2

21 22 23 4 2

Ist Five Years

2nd Five Years

3rd Five Years

4th Five Years

5th Five Years

|
- . |
=& | Priority Commitment I I , ] v
£2 (1-4) (5-8) | (9-10) (11-12)
£ 8 | Priority Completion | I i v
o JE e 3
Incremental Dwelling {
Units A/ 1,475 1,475 1,475 1,475 0
wa Cumulative
g = | Incremental Units 1,475 2,950 4,425 5,900 5,900
&8 Percent of Total
£ | Buildout Increment 1st 259 Znd 25% 3rd 259, 4t 25% —
i}
Total Units B/ 134,475 35,950 37,425 38,900 ¢/ 38,900

A/ Based on average annual increment of 295 units/year in California.

B/ 33,000 total uniis eslimate as of 1980 in California portion of the Basin.

C/ 38,900 units represents an 18% increase above present development levels.




of erosion problems within each locality would alsoc help
control turbidity and sedimentation problems in tribu-
taries and nearshore waters, and the growth of attached
algae in nearshore waters, within the ares.

If the city or county has not made the commitments
necessary to sllow development, an individual lot owner
should still be allowed to begin construction after
paying & share of the cost of offsetting remedial measures.
Apcordingly, it is proposed that in addition to the basic
offset schedule based on commitments from local government,
a mechanism be adopted to allow individual offsets by
property cowners. The property owner’'s share of the cost
of remedial measures will be based on the total cost of
erosion and urban runoff projects, divided by the number
of units which may be built, for each phase of the
offset schedule. By way of illustration, the cost of
Level I projects in California is about $9.8 million, and
about 1,&?5 new units could be bullt when commitments are
made te implement these projects. Thus, the share per
unit would be about $6,650 during the first five-year
pericd set by the offset schedule. An individuasl lot
owner who paid this share to a fund committed to con-
struction of erosion and urban runoff control projects
would no longer be subject to any restrictions imposed by
the offset schedule. Payment for offsetting remedial
meagures would not allow new subdivision construction,
construction on high erosion hazard lands, in stream
environment zones, or in excess of permissible coverage.

There are numerous variations on the basic offset schedule
and the individual offset mechanism proposed here which
would still meet the objlective of preventing new development
unless offsetiing remedisl measures are implemented. As
part of the individual offset mechanism, for example,
factors relating to the particular lot to be developed
might be considered in determining the lot owner’s share
of the cost of offsetting remedial measures. The amount
of land to be developed, or vwhether a residential or
commercial structure will be built, might be considered.
E@p@pdiﬂ on the implementing sgency, the basic offset
chedule could take into account other sccial and environ-
mentaé factors besides water quality, setting priorities
for which lots could be developed first. The offset
gchedule and individual offset mechanism ﬂf@p@ged here
are set forth to illusirate how the offset policy could
be carried cut, and are not intended to preclude adoption
of slternative meassures. Thisg draft therefore sets forth
only the broad outlines of how the offset policy could be
applied. The final water quality plan, on the other
hand, will have to decide which of the many possible



variations of the proposed measures will be carried

out. Based on public comments on this draft, and the
preferences of agencies interested in implementing the
offset policy, the final water quality plan will specify
how the offset policy will be carried out.

Best Management Practices

For construction allowed under this plan, the structures or
facilities built must incorporate best menagement practices to
control erosion and surface runoff. Best management practices
include:

. Slope stabilization

. Protective surface cover or vegetation

. Adequate drainage facilities

Specific controls are cited in the Handbook of Best Management
Practices (Tahoe Regional Planning Agency, 1978).

d. Forest Practices

i.

Tree Removal

Tree removal should follow practices to protect vegetation not
being removed, prevent damasge to riparian vegetation, and
provide for prompt soil stabilization and revegetation where
necessary to prevent erosiocon.

Statewide best management practices for timber harvesting are
being prepared in California under the authority of Section
208 of the Clean Water Act. These statewlde best management
practices are being prepared without consideration of the
unigue conditions in the Lake Tahoe Basin, however. The
statewide best management practices therefore should be
considered as minimum standards only. They will not be
certified as the best management practices applicable to
timber harvest in the Tahoe Basin. The Handbook of Eest
Management Fractices (Tahoe Regional Planning Agency, 1978)
sets best management practices for logging in the Teahoe Hasine.
In addition, the following controls are needed to protect
water quality:

. No soil disturbance shall be permitted in stream environment
zones, high erosion hazard lands, scoils with low productivity,

or scils with low revegetation potential.
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. Tree removal from high erosion hazard lands shall be
solely by means of helicopter, balloon, or over snow
techniques which will not result in any soil disturbance.

s No vegetation shall be disturbed or removed from strean
environment zones.

» All tree cutting shall be limited to thinning operations
with the exception of removal of diseaged trees. No clear
cut swaths shall be permitted.

A thorough evaluation of the potential water quality impacts
should be conducted when any large-scale commerical timber
harvesting is proposed.

Prescribed burning and mechanical brush and timber thinning,
if carefully conducted, may help control erosion by reducing
the threat of wildfire.

Dirt Roads

Except where roads are essential for fire control for emergency
access, erosion from forest dirt roads should be controlled
through:

. Closure;
. Stabilization and drainage control; and
. Revegetation

Wherever possible, roads must be eliminated from high erosion
hazard lands and stream environment zones. For some of the
roads which are not closed, protective surfacing, relocation,
or installation of drainage facilities will be necessary.
These controls can eliminate about 4,100 metric tons of
suspended sediment per year, or about 75 percent of the
suspended sediment load from forest dirt roads.

Off-Road Vehicles

Of f~road vehicle use must be restricted to designated areas
where high erosion hagard lands, stream environment zones and
sensitive vegetation are not threatened. The Handbook of Best
Management Practices sets guidelines for off-rcad vehicle

use.

To assure that vehicles stay out of aress where off-road
vehicle use is not permitted, some old roads must be closed or
blocked off. The Forest Service is conducting a program of

locking off roads and trails used in viclation of its Off-Reoad
Vehicle Plan.

128



ive

Ve

Livestock Confinement Areas and Grazing

Existing stables and corrals in stream environment zones should
be relocated cutside of stream environment zones on low
erosion hazard lands with surface slopes of five percent or
less. Livestock confinement areas should have runcoff manage-
ment systems designed to prevent drainage from flowing through
these areas or through manure storage sites. All surface
runoff from the facility should be contained and disposed of
through an infiltration system. Control measures for live-
stock confinement facilities are set forth in the Handbook of
Best Management Practices. The intensity of grazing on
private lands should be monitored and controlled to prevent
water quality problems, and the Forest Service should continue
to observe best management practices to prevent over-grazing
on National Forest lands.

Campgrounds

Dirt roads in developed campgrounds should be surfaced or
closed and revegetated. ther control measures may be
required at specific sites including:

. Stabilization of cut and fill slopes

. Installation of drainage, infiltration and sediment
control facilities

. Modification or relocation of facilities in streasm environ-
ment zones to minimize surface disturbance and interference
with natural drainage.

The measures required will depend on the specific character-
istics of the campground site.

Construction of new campgrounds should be subject to the same
restrictions as apply to other development in the Basin

including:

. Development shall not be permitited on high erosion hazard
lands or in stream environment zones.

. Coverage shall conform to the land capsbility system.
. Drainage, infiltration, and sediment contrel facilities
muist be installed wherever water is concentrated by

compacted or impervicus surfaces.

. Best management practices for construction sites and for
temporary runoff management must be followed.
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Ski Resorts

Some ski rescris have already begun efforts to correct water
pollution problems. Fach ski ares should prepare & plan of
action defining all surface water management problems and
setting a schedule for installing necessary improvements.
Necessary improvements may include:

. Slope stabilization
. Revegetation

s Installation of water bars, cross drains, and cther runoff
control systems

The Handbook of Best Management Practices sets standards for
ski resorts.

Ski run and trail maintenance vehicles and equipment must not
be operated in a manner that disturbs the soil. EBnow moving,
packing, and grooming must not be conducted when the snow
cover ig insufficient to protect the underlying soil from
disruption.

Proposals for ski resort expansion must be carefully reviewed
to prevent increases in erosion and surface runoff. New road
construction must be kept to an absoclute minimum, and pro-
hibited on high erosion lands or in stream environment zones.
Modern 1ift construction technigques permit tower installation
without road construction. CGuidelines recently prevared by
the Californis Tahoe Regional Planning Agency, "Criteria for
the Expansion of Ski Areas,” define mitigation measures

and control actions which must be implemented for ski area
expansion (California Tahoe Regional Planning Agency, 1977).
In addition, the following controls are needed to protect
water quality:

. There shail be no soil disturbance on high erocsion hazard
lands, solils with low productivity, or soils with low
vegetation potential.

. No vehicular, pedestrian, or ski traffic shall be allowed
in stream environment zones except on stream crossing
gtructures which are elevated to minimize disturbance of
the area., Stream crossings shall not affect more than
five percent of the total stream environment zone acreage
within the gki area boundary. No permanent cutting and
filling shall be permitted within any stream environment
zone, and there shall be no relocation of stream environ-
ment zones. The original nastural grade shall be maintained
at all stream crossing sites.
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s There shall be no soil disruption within stream environment
zones except for installation of stream crossings.

. All areas from which vegetation is removed shall be
revegetated with native plants and rhizomatous grasses.
No bare, unvegetated soils shall be allowed on skl runs.

Other Water Quality Problems

e

Groundwater

To prevent the loss of vegetation which acts to intercept nutrients
percolating intc the ground, existing vegetation should be main-
tained wherever possible. Areas stripped of vegetation should be

restored.

Because groundwater tables are often very near the surface in
stream environment zones, further encroachment on these areas must
be prohibited.

Many of the control measures needed to control erosion and surface
runoff are also needed to protect groundwater. In addition some
of the best management practices set by the Handbook of Best
Management Practices are specifically directed to preventing
discharges to groundwater. JFor example, the best management
practices for livestock confinement facilities prohibit location
of facilities on land which is less than four vertical feet above
the groundwater table. The surface and groundwater systems of the
Lake Tahoe Basin are interconnected, and the control messures
adopted in this chapter are directed towards protecting both.

Atmospheric Sources

A study should be conducted to determine the importance of
automobile exhaust and other atmospheric emissions as a source of
nutrients to Lake Tahoe., If this source is significant, controls
will have to be adopted.

Prevention of the destruction of vegetation which intercepts the
nutrients which fall in precipitation, and restoration of aress
stripped of vegetation, will alsc help control the amount of
nutrients reaching the Lake from stmospheric scurces.

Municipal Sewage

i. Unlined Sewer Pond

The use of an unlined oxidation pond inside the Basin by the
Douglas County Sewer Improvement District No. 1 must cease.
Lining the pond would cost about $500,000.



ii.
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Raw Sewage Overflows

Raw sewage overflows can be prevented by meintenance and
surveillance programs. The Tahoe City Public Utility District
conducts an intensive preventative maintenance program.
Sewerlines are cleaned frequently using high pressure water
Jets. The program also includes television inspection of key
gravity lines, surveillance at key manholes to observe sewage
flows, and monitoring of pump station status through at

least daily visits. All sewerage agencies in the Basin should
have preventative maintenance and spill response programs
modeled after those of the Tahoe City Public Utility District.

Another corrective measure would be to install an electronic
system capable of continuously monitoring the status of all
pump stations and capable of sensing high water levels at key
manholes in gravity collection lines. The Tahoe City Public
Utility District has proposed to install the first phase of
such & system that would continuously monitor pumping station
status for abnormal conditions. This proposal should be
carried out as a demonstration project. If successful, it
should be applied in the other utility districts in the
Basin.

If a sewerline has a series of overflows due to design defi-
ciencieg, it should be reconstructed. Bolted down, sealed
manhole covers should be added to sewerlines that parallel the
Lake Tahoe shoreline or are located in stream environment
zones Lo prevent spills from exiting via loose manhole covers.
In other areas, sewerlines in or adjacent to stream channels
should be relocated to high ground and fitted with sealed
manhole covers.

Exfiltration from Sewerlines

Further study of the problem of exfiltration from sewerlines
is needed to determine the extent of the problem. Tracer
studies of sewerlines would provide the most effective way of
determining the extent of exfiltration losses. If investiga-
tiong demonstrate that exfiltration is significant, control
measures will have to be developed to seal the sewerlines.
Sealing sewerlines could require a major public works project.

Domestic Wastewater Not Connected to the Export Systems

A survey should be conducted to find those units which are net
connected with severage systemsg. Utility records should be
checked for documentary evidence that structures have been
connected. Where there is no proof of connection, a dye test
should be conducted. Structures which are not connected or
exempted should be connected to the sewerage system. Dxcept
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for existing structures in remote areas where waste disposal
does not threaten water guality and severage system installa-
wmnwmuddwwwAweewlrﬁmnwzm structure should be
exempt from the requirement that all domestic waste be

exported from the Basin.

Structures which have been exemgﬁed should be surveyed for

compliance with conditiocns requiring use of bifurcated systems,

export of tollet wastes, and ot her restrictions which have

been set as a condition of the exemptions The exemptions

should also be reconsidered in light of advances in sewer
technology that permit installation of low pressure community
sewers in envirvonmentally sensitive areas.

d. Miscellaneous Water Quality Problems

ie

ii.

iii.

ive

Industrial Discharges

should be allowed.

No discharge of industrial waste within the lLake Tahoe Basin

Solid Waste

No solid waste disposal in the Basin should be allowed. The
facilities which now handle solid waste from the Basin have
sufficient capacity to accept wastes from the Basin for the
next several years. Because of capacity limitations and
political considerations, the long-term availability of solid
waste disposal sites for wastes for the Basin 1s uncertain.
Planning should be conducted to assure the long-term avail-
ability of solid waste disposal sites.

Construction and Dredging in Lake Tahoe

When piers or other structures are placed in the lake they
should be surrounded by verticsal barriers toc contain any
disturbed sediment.

Methods of dredging which stir up bottom sediments, as when
back hoes or drag lines are used, should not be permitted.
Only suction dredging should be allowed, and disposal of
dredged material must follow practices to prevent sediments
from being discharged into the Lake.

Piers and jetties should not be allowed to block currents.
They must be constructed so as to allow currents to pass

through.

Vessels Wastes

The discharge of vessel toilet wastes into Lake Tahoe should
not be allowed. There are four pumpout facilities at commerc
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marinas and harbors on the Lake. Vessels can use these
facilities instead of discharging into the lake in vioclation
of water guality regulations. To make it easier for vessels
to comply with these standards, all twelve commercial marinas
and harbors on the lake should have pumpout facilities. An
inspection program should alsc be adopted to ensure compliance.

Toxie and Hazardous Substance Spills

An interagency toxic and hazardous substance spill contingency
plan should be developed for the Lake Tahoe Basin. The plan
should include:

. incldent reporting and lines of communication

. areas of responsibility and chain of command

. response, clesnup, and disposal procedures

The plan should be addressed to all lands and waters in the
Lake Tahoe Basin.



CHAPTER 1V

IMPLEMENTATION

The objective of planning under section 208 of the Clean Water Act is the
adoption and implementation of a plan to carry out the control measures needed
to protect water gquality. Full implementation of the control measures called
for in Chapter III will require both regulatory programs and a mejor commite-
ment of public funds.

This plan calls for control measures to be implemented to the fullest extent
possible using existing suthority and funding. Controls can be enforced in
California by the State Water Resources Control Board. If control measures
are not being enforced in Nevada, they should still be carried cut in Cslifor-
nia to keep the deterioration of water quality to a minimum, as well as to
meet California's responsibilities under the Clean Water Act. Measures which
can be carried out using existing authority and funding sources should be
initiated as soon as possible while efforts to provide for complete implemen-
tation continue.

Other agencies, particularly local and regional agencies, are encouraged to
take part in carrying out this plan. This chapter sets forth how other
agencies can help implement the plan, as well as how the State Board will
implement the plan, pursuant to state water quality programs, if other agen-
cies do not make implementation commitmenis. Where ancother agency wmakes an
implementation commitment, it can be designated in the final water quality
plan as the agency responsible for implementing controls. Where no implemen—
tation commitment is obtained from other agencies before the final water
quality plan is adopted, the State Board will assume implementation responsi-
bility. The final plan will be legally binding on the State Board and the
Lahontan Regional Water Quality Control Board. In adopting the final water
quality plan, the State Board will be accepting responsibility to implement
the plan, and to review decisions of the Lahontan Regional Board to ensure
that they conform tc the plan.

A. SURFACE WATER RUNOFF

Implementation of the controls needed to prevent pollution from surface
water runoff will require both regulatory programs and & financial
program. Regulatory programs will reguire property owners to correct
existing erosion problems and to follow best mansgement practices to
control surface runoff. Regulatory programs will also be used to prevent
ercsion from future development. A financial program is needed to provide
adequate funding for erosion and urban runoff control projects. Table
IV-1 summarizes how the measures needed to contrel erosion and surface
runoff will be implemented.
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TABLE V-1

IMPLEMENTATION:OF SURFACE RUNOFF CONTROLS

PROGRAM AUTHORITY

{Agencies with authority to control problems caused by their own practices
or which require consbruction of erosion or rmeif control projects.)

LOCAL GOVERNMENT STATE TRANSPORTATION DEPTS. FOREST SERVICE
{problems on state highways) {problems on Mationa! Forest lands)

HEGULATORY AUTHORITY
{Agencies with autherily io require implementation where agency with
program authorily does nol make implementation commitinent,
of where problem is on privale land)

LOCAL GOVERNMENT TAHOE REGIONAL PLANNING AGENCY FOREST SERVICE
CALIFORNIA TAHOE REGIONAL {private aclivilies permitied
PLANNING AGENCY on National Forest Lands)

WATER QUALITY PROGRAMS

{Program setting geners! standards, or providing for enforcement
in specific cases if other agencies
do not make implemeniation commitmenis)

WASTE DISCHARGE REQUIREMENTS STORM SEWER PERMITS PROHIBITIONS SEWER CONNECTION
and CLEANUP ORDERS LIMITS
{requiring correction or prevention {setling general requirements, {setling (setting development
of problems al particular sites) requiring correction or prevantion development restrictions)
of problems al particular sifes, and restrictions)

requiring local governments to
adopt regulatory programs)

FINANCIAL PROGRAM

{Means of providing funds and program assistance for projecls
which are the responsibilily of local government)

STATE and FEDERAL GRANTS STATE and FEDERAL PROGRAWY LOCAL PROGRAMS PROPOSALS
ASSISTANCE and FURDS for LEGISLATION




1. Erosion Control Projects

a. Institutional and Regulatory Program

i.

ii.

Projects on Public Roads and Highways

The state transportation departments have suthority to carry
out the projects needed to control erosion and runoff from
state highways and rights-of-way. The cities and counties
have authority to carry out projects on public streets and
roads. If these agencies make a commitment to carry out
erosion control projects, they can be designated as the
implementing agencies in the final water quality plan. Their
responsibilities would include detailed facilities planning,
design, construction and maintenance. The technical and
advisory services of the resocurce conservation districts could
be used to help meet these responsibilities.

Local governments may also establish special assessment
districts for the purpose of carrying out erosion and urban

runoff control projects.

Regulatory Programs

If the state transportation departments or local agencies fail
to make commitments to carry out erosion and urban runoff
control projects, regulatory programs must be adopted to
require them to carry out the projects. These agencies own
the roads causing erosion; they can be held responsible for
correcting the problem.

The Tahoe Regional Planning Agency and the California Tahoe
Regional Planning Agency have authority to reguire landowners
to correct erosion problems on their property. These regional
planning agencies have authority to adopt regulations for
ercsion control and watershed and water quality protection.
Regulations should be adopted requiring the correction of
existing erosion problems. The Tahoe Regional Planning Agency
may not have authority to require state transportation depart-
ments to correct existing erosion problems. The Tahoe Region-
al Planning Compact provides that state public works projects
may be constructed as proposed even 1f they are not approved
by the bi-state agency. The California Tahoe Regional Plan-
ning Agency, on the other hand, clearly has authority over
state highway projects. Both regional planning agencies have
authority to require correction of erocosion problems on city
and county roadse.



iiie

- Some state highways are on National Forest lands, and are
subject to special use permits issued by the Forest Servic

The Forest Service can require correction of ercosion p?@&7 ms

ras part of these special use perml

For erosion and drainage problems on private lands, regula-
: = P D b &5

tions should be adopted by the regional agencies or by local

government requiring property owners to carry out control
‘projects.

State Water Quality Progranms

(a

Btate water guality vprograms can reguire landowners to carry
,out ercosion and urban runoff control projects. The authority

of the gtate water quality agencies applies to all property
owners, including private parties, local government, st
government, and the United States. VWhere other agpr ie
to implement conitrels, state water quality agencies wil
require correction of erosion problems.

ate
g fail
1
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Waste Discharge Requirements and Cleanup Orders

The Lahontan Regional Water Quality Control Board can
igsue waste discharge requirements and other orders
reguiring correction of any erosion problem on the
California side of the Basin. If other agencies accept
regponsibility for implementation, it should not be
necessary for the Regional Board to issue these orders.
If commitments from other agencies cannot be obtained,
the HRegional Board will order correction of erosion
problems.

In California, wagfe discharge requirempnts, issued by
the Hegional Water Quality Control Board, are required
for any discharge which may ﬁ?ayz water quality unless
the Regional Board waives reguirements. FErosion consti
tutes a discharge of silt. Erosion problems are threst-
ing the quality of Lake Tahoe. The Regional Board
therefore may issue waste discharge requirements to any
person or agency who owns property where erosion occcurs.
It is possible to consoclidate the hearings for erosion
control problems, a step that could simplify the task of
issuing waste discharge reguirements.

Waste discharge requirements shall require a reduction
in erosion to the levels which could be achieved o
implementation of erosion and urban runoff projet

ey
Cad



person or public agency

Regional Board will reguire th
r o submit a schedule

¥ e
‘responsible for the srosion pro
of compliance, detailing ti jo! tions to be
takens Pursuant to it ompliance, finan-
cial arrangements can be made anl“&lﬁg grant proposals
for projects by local government, and detalled facili
planning can be conducted.

In some cases an oversteepened roadway slope or other
erosion problem is not entirely within public ownership.
The parties dedicating a public road to a ciity or county
may have falled to dedicate the entire right-of-way.
Waste discharge requirements can be issued to the indivi-
dual property owner at the same time they are issued to
the city or county, making the property owner responsible
for those measures required on his property. The city or
county could also accept a dedication of the area from
the landowner, or establish a special assessment district
for the project.

Where erosion problems are entirely on private land,
and no other agency requilres controls, waste discharge
requirements shall be issued to the landowner. As in
the case of erosion from public roads, schedules of
compliance can be adopted.

If any person or public agency fails to comply with waste
discharge requirements or a schedule of compliance, the
Regional Board can issue a cease and desist order. The
Regional Board may alsc seek an injunctilon or monetary
penalties. The Regional Board can also issue a cleanup
or abatement order to require correction of an erosion
problem. If the cleanup or abatement order is not
complied with, the Regional Board may obtain an injunc-
tion. The Regional Beoard can also undertake to perform
the work itself, in cooperation with other government
agencles, or by contract, and charge the property owner
for the cost of the project.

Amendments to the Nevada Water Pollution Control Law in
1979 give the Division of Envirconmental Protection
authority over "diffuse sources” including ercsion and
surface runoff problems. The amendments give the Divi~
sion authority to issue orders regquiring corrective
action to control diffuse scurces which viclate water
quality standards or thresten degradation of high quality
waters. This authority could be used to reguire comple-
tion of erosion and urban runoff projects in Nevada. The
program can be delegated to the cities and counties.
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Storm Sewer Permits

The federal Clean Water Act will reguire National Pollu-
tant Discharge Elimination System permits for storm sewer
discharges to surface waters. Environmental Protection
ng&ncf regulations provide i

a

&
California and Nevada, storm sewer permlts are r
whenever the state water qaa¢&ty agency det
storm sewers are a major contributor of i
are a source of much of
harged into Lake

sewer dischargss
and nutrients bein is

contributing to t;v det oration of the La
proving this plan, the State &&t&f RQQO irces Control
Board will make a d@termina i

charges are a majo I

The Environmental Protection Agency regulations also
provide that the state water guality agency may require
storm sewer permits when a water quality plan prepared
under section 552 of the Clean Water Act sets require~
ments for storm sewers. This plan sets reguirements for
storm sewers, as is discussed below. The Lahontan
Regional Water Quality Control Board shall issue storm
sewer permits in California; the Nevada Division of

.

Environmental Protection has responsibllity in Nevada.

A storm sewer permit applies to all conveyances which are
part of the storm sewer gystem, even tiough there may be
£

several owners of the conveyances. If a landowner has a
pipe or diteh leading to a county storm sewer wi Joins
a state transportation department storm sewer
emptying intc a stream, the :uﬁéwwneL§ >funig and trans-
> o % to the permit.

are all

4 for all storm sewers in
should be issued, one for
} covering

noe Basin
B

T
Lar 5

covered by the permits.
upon reguest of individ-

ate permit would help

conditions to prot
ne

1 clude cﬂnazil quiring
“efSOﬁQ S“%j%ﬁi to the per s, including the state
transportaticn depariments local governments respon-
sible for most of the storm vers, Lo correct existing
erosion problems. The cor ons shall regquire the
submission of proposals de ing the specific actions
to be taken for the contro. sach of the erosion
problems identified as reguiring an e ion or urban



runcff control project. These proposals must be submite
ted in time to allow implementation of the projects in
accordance with the schedule of priorities set in Chapter
I1I. The storm sewer permits shall set the dates Ty which
the proposals must be submitted. In Californis., the
proposals can serve as schedules of compliance for waste
discharge requirements. The proposals shall be reviewed,
wmodified ag necessary, and approved by the Lahontan Re-
gional Board, or by the Nevads Division of Environmental
Protection for projects required by the Nevada storm
sever permits.

Financial Program

For erosion control projects required on private lands, the
landowner will be responsible for the costss Technical and
advisory services of the resource conservation districts and the
S0il Conservation Service are available to landowners in the Lake
Tahoe Basin.

State transportation departments will be responsible for erosion
control projects on state highways. Gas tax revenues, federal
highway and state highway funds may be used to pay for these
projects. Both states are now undertaking erosion control pro-
Jects on state highways in the Lake Tahoe Basin.

For correction of erosion problems on city and county roads,

cadditional sources of funding not currently being used by local

agencies will be needed.

i. Funding Sources

Table IV-2 summarizes the funding sources which may be used
for the erosion and urban runoff control projects which are
the responsibility of local government.

(a) Existing Programs

(1) Federal Grants

Federal grants can provide much of the money needed
for erosion control projects on public properiys

The ability of local government in the Lake Tahoe
Basin to use federal grants has been limited because
of difficulties in raising the non-federal share of
project costs. Federal grants often cover half of
the cost of a project, with the recipient required
to produce the other half. The problem can be
alleviated by using state funds to pay for part of
the non=federal share. The State Water Resources

141



TABLE (V-2

FUNDING SOURCES

GRANTS

Clean Lakes
Research and Development

Resource Conservation and
Development

Small Watershed
Bond Funds

PROGRANS

AGENCY

Soil Conservation Service
(alifornia Conservation Corps
Resources Agency

Cities and Counties

EXISTING SOURCES

ADMINISTERING AGENCY PERCENTAGE OF PROJECT COSTS
WHICH MAY BE ELIGIBLE

Environmental Protection Agency 56%

Environmental Protection Agency up to 75%

Soil Conservation Service 50 10 80%

Soil Conservation Service 50 to 80%

State Waler Resources Control Board 50 to 100%

COMMENTS

Technical assistance

May provide labor for project construction

May use Fnvironmental Protection Program Fund for special projects to control efosion
Can carry out eresion and runoff control projects

PHOPOSALS REQUIRING LEGISLATION

PROPOSAL

Road Use and Parking Fess
{Basin User Fee)

Transient Occupancy Tax
Recreation Fees

Gas Tax Revenues

Appropriations

COMMENTS

May be adopled for entire Basin or for California only. Has potential
to raise 510 mitlion to $17 million annually.

Yould raise less than $1 million annually
Could raise over §1 million annually
Legisiation could authorize use of gas ax revenues o correct erosion

and runoff problems on roads and streets in the Lake Tahoe Basin.
Could provide enough funds for all such projects listed in this plan,

State or Federal Appropriations could provide funding for erosion and
urban runoff contrel,




Contrcl Board will seek scurces of federal funding,
assist other agencies in making grant proposals, and
coordinate proposals for federal grants with propo-
sals for state funding to help pay the non-federal
share.

aa. Clean Lakes Grants

The Environmental Protection Agency®s Clean
lLsekes program provides grants for protection of
freshwater laskes. These grants may be used for
sediment and nutrient control projects on
public roads, including slope stabllization and
revegetation projects. The Environmental
Protection Agency's budget includes sbout $15
illion each year for Clean Lakes grants, a
large part of which should be available for
projects in the Lake Tahoe Basin. Because
relatively few grants are applied for, less
than half of the amount budgeted for Clean
Lakes grants has been awarded in recent years.

Proposed regulaticons by the Environmental
Protection Agency provide that grants will be
made to the states, which set project priocr-
ities. Grants are provided for 50 percent of
the cost of erosion control projects. Arrvange-
ments may be made by which local government
pays for all or part of the remsining costs,
but the states are ultimstely responsible for
assuring that funds are raised for the non-
federal share.

The proposed regulations contemplate grants for
programs which include all the projects needed
to protect & lake, rather than separate grants
for each project. A Clean Lakes grant has been
awarded for a separate erosion control project
in Washoe County, but this grant should not
preclude Nevada from receiving another Clean
Lakes grant. The grant was issued to a county,
not the state, for only $200,000, before the
proposed regulstions were issued, and does not
purport to provide the comprehensive program
envisioned by the policy of awarding & single
grant for each lake. The single grant policy
clearly cannot preclude California from receiv-
ing a grant. Because grants are igsued to the
states, which set project priorities, a sepa-
rate grant to each state is required for
interstate lakes.



(2)

bb.

CCoe

dd.

Research and Development Grants

Research and development grants from the Envi-
ronmental Protection Agency may be available for
individual projects. These grants to state or
local agencies may provide up to 75 percent of
project costse

Resource Conservation and Develooment Grants

The Soil Conservation Service's Resource
Conservation and Development program offers
grants for 50 to B0 percent of project costs.
Project priorities are set by councils com-
prised of local governments and resource
conservation districts. Before a grant may be
awarded, the Department of Agriculture must
degsignate the aresa as a Resource Conservation
and Development Ares. An application for
designation of the Lake Tahoe Basin has been
submitted by the local governments and resource
conservation districts in the Basin. Approval
of the application is clearly warranted by the
need for conservation projects to protect the
regources of the Lake Tahoe Basine

Smaell Watershed Program

The Small Watershed Program offers grants from
the Soil Conservation Service for projects
within small watersheds. A Small Watershed
grant could be sought for a project or group of
projects in any of the 63 watersheds which
drain into Lake Tahoe. Proposals are submitted
through the Resource Conservation Districts,
tut approval of the Basin as a Hesource Conser-
vation and Development Area is not required.
Grants cover 50 to B0 percent of project

costs.

State Grants -- Bond Funds

The Clean Water and Water Conservation Bond Law of
1978 provides a source of money for erosion control
projects. Up to $50 million from the bond fund may
be used for reclamation, water conservation, and
pollution control projects which are not eligible
for federal sewage trealtment facility grants.

Grants may be awarded to state or local agencies for
50 percent, or in special situations up to 100
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(L)

percent, of the non-federal share of erosion control
projects. The bond fund is administered Dy the
California State Water Resources Control Bosard,
vhich will commit $10 million from the fund for
projects in the Lake Tsahoe Basine.

State and Federal Programs

Several state and federal programs can help reduce
the cost of erosion control projects. The Soil
Conservation Service also offers technical assistance.
The California Conservation Corps could help carry
out erosion control projects.

The Environmental Protection Program Fund, adminise-
tered by California's Secretary for Resources, could
be used for special projects by state agencies to
control erosion problems in the Lake Tahoe Basin.

Local Funds

The ability of local government to provide funds for
erosion control is limited. The limited ability of
local government to raise additional taxes, espe-
cially after the adoption of Proposition 13 in
California, means that money for ercosion control
projects will come largely at the expense of other
programs. Carrying out erosion control projects
will provide some savings to local government,
however, by reducing regrading and other maintenance
costs. State and federal highwey funds allocated %o
local government in the Basin may be used to help
pay for erosion control projects on public roads.

Before the Tahoe Regional Planning Agency adopted
its 208 plan in 1978, the cities and counties
expressed a willingness to spend between $50,000 and
$200,000 apiece, per year, on erosion control. When
these estimates were made, however, the local
governments were given little incentive, either in
the offer of matching state grants or in the threat
of enforcement actions, to spend money on erosion
control projecis.
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(b)

New Programs

(1)

Visitor Fees

Basin visitors, as well as Basin residents, benefit
from measures to protect water guality at Lake
Tahoes Fees can be get which raise funds needed for
erosion and surface runoff control while requiring
visitors to pay an equitable share of the costse.

as. Road Use and Parking Fees

The existing transpoertation system including
streets and roads, parking lots, and adjacent
roadway slopes is the major scurce of sediment
and nutrients to Lake Tshoe. Federal or state
legislation should be enacted to establish a
means of charging a fes to users of the trans-
portation system.

The 1977 Draft 208 Plan proposed a Basin user
fee based on permits issued to Basin visitors.
Because there is limited highway access into
the Basin, vehicle use provides a simple means
of issuing permits. Color-coded permits to

be displayed on the vehicle could be purchased
at collection booths at entrances to the Basin
or at commercial establishments. Permanent
regident property owners, persons employed in
the Basin, commercial and through-traffic would
be exempt.

Assuming & charge of $2 per vehicle for a
weekly permit and $10 per vehicle for an annual
permit, the fee could raise $6 million annually
by 1985, and $10 million annually by 1995.

The Regional Transportation Plan prepared by
the California Tahoe Regilonsl Planning Agency
in 1978 calls for fees based on parking on the
California side of the Basin. The Califeornia
Air Resources Board, in adopting an air quality
plan for the Lake Tahoe basin, approved of the
fee as part of a basinwide public transporta-
tion system. The fee would take the form of a
parking permit. Through traffic, commercial
vehicles, and vehicles parked at the owner's
residence would be exempt. Permits could be
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CC.

purchased through the State Department of Motor
Vehicles, at ticket sgencies, banks, automobile
clubs, Basin entrances, and recrestion facili-
ties. A transportation agency would be crested
to administer the fee. Projected yearly rev-
enues, based on a fes of $5 for a three-day
permit, $10 for a weekly permit, and $20 for an
annual permit, would generate $17 million in
excess of administration costs by 1985. Most

f the revenue would be used for s regional
transportation system, but a major portion
would be used for erosion control.

L
el
£4

The Regional Transportation Plan calls for an
expenditure of $20 million for ercsion and

surface runoff control projects over the first
nine years the fee is in effect. In addition,
$25 million could be allocated to the California
Tahoe Conservancy Agency over the same period
for the purchase of property in the Basin.

Transient Occupeancy Tax

Kach of the cities and counties in the Basin
has a transient occupancy tax. The tax is six
percent of rental receipts, except in E1l Dorado
County where the tax is five percent. State
legislation could establish an additional
transient occupancy tax to help pay for ercsion
control projects. The state tax could be
collected at little cost if it is collected by
the local agencies which collect the existin
tax. An additional tax of one percent of
rental receipts would raise approximately
$650,000 annually by 1985 and $850,000 by

1995,

Recregtion Fees

o

State or federal legislation could provide for
recreation fees charged to campground users,
state park visitors, skiers, and casino visi-
tors. The legislation could provide for collec-
tion of the fees by the agency or individual
operating the recreation facility. Projected
revenues from recreation charges, set for both
sides of the Basin, are shown in Table IV-3.
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TABLE (V-3

POTENTIAL REVENUES from RECREATION FEES

FEE Estimated Annual Revenue™
Recreation Present Rate Potential Increase 11985 1895
Campgrounds $3-34/night 20.50/night $157,000 $279,000
State Park Visitors  $1/car 0.50/ car 200,006 279,000
Skiing $10--16/1ift ticket 0.50/1ift ticket 434,000 454,000
Gaming , 1/2% on gross revenyes 821,000 1,121,000
TOTAL $1,612,000 2,083,000

* Based on McDonald & Smart, Inc. (1974)
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Gas Tax Revenues

The Californis Constitution provides that revenues
from gasoline taxes may be spent on mitigation of
the environmental effects of public streets and
highways. This provision allows the Legislature to
appropriaste gasoline tax revenues for erosion
control projects on all public roads, not just state
highways.

State legislation should be enacted asuthorizing the
use of gasoline tax revenues for ercsion control on
city and county roads, and appropriating money for
projects in the Lake Tahoe Basin. Public roads are
the largest source of existing ercsion problems in
the Lake Tahce Basin. As these problems were
created by construction underteken to provide for
sutomobile use, it is appropriate toc use money
raised by gasoline taxes to pay for corrective
Measures.

Appropriations

State and federal funds, in addition to those
available through existing programs, could be
provided through legislation appropriating money for
erosion control.

Federal funds could be appropriasted for grants
administered by the Environmental Protection Agency
or the Soil Conservation Service. Legislation could
establish a separate program for ercsion control at
Lake Tahoe, cor funds could be channelled through the
Resource Conservation and Development and Clean
Lakes programs.

Federal legislation could also provide authorization
and funds for the Forest Service to carry out
erosion control projects throughout the Lake Tahoe
Basin, in addition to the projects now being carried
out on National Forest lands. Funding and authority
to carry out erosion control projects could be
included as part of legislation establishing a Lake
Tahoe National Scenic Area. The creation of a
National Scenic Ares has been proposed as & means

of protecting the extraordinary scenic and environ—
mental rescurces of the Basin. Legislation creating
the National Scenic Ares would asuthorize the Secre-
tary of Agriculture to purchase land within the
Basin to protect these resources. In keeping with
the purposes of the National Scenic Area, the
legislation could provide for erosion control.
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In California, additional funding could be provided
by appropriations to the Clean Water and Water
Conservation Bond Law of 1978, earmarked for erosion
control in the Basin, or by legislation creating &
New DPrograi.

(4) Offset Funds

Some funds for erosion control projects will be
raised as a result of the individual offset mech-
anism proposed as part of the offset policy dis-
cussed on pages 123 through 127. Unless local
government makes the necessary commitments to carry
out erosion and urban runoff control projects, lot
owners will be allowed to build only upon payment of
a sum to be used for construction of erosion and
urban runoff control projects. If the State Water
Resources Control Board implements the offset
policy, the payments shall be made to the State

Water Pollution Cleanup and Abatement Account, with
the funds received earmarked for erosion control
projects in the Lake Tahoe Basin. The Cleanup and
Abatement Account could also be used if ancther
agency implements the offset policy, or a new fund
could be established specifically for the purpose of
paying for erosion and urban runoff control projects
in the Tahoe Basin.

Fipancial Etrategy

The strategy to raise funds for ercsion and urban runoff control
projects should include the following:

. Greatest possible use of existing sources of revenue,
Existing programs may not provide adequate funding for
all projects. If funds are spent on the highest priority
projects, however, a major reduction in pollution is
possible. Hew programs needed to fund the remaining
projects may not be readily forthcoming. This financial
program seeks to do what can be done now while new
programs are being sought.

. Proposals to provide for all priority list projects.
Completion of these projecis is essential to maintaining
the quality of the Lake.

. Provision to maintain a proper level of local responsi-

bility. Most priority list projects are on city and
county roads. ILocal residents share responsibility for
ercosion problems in the Lake Teshoe Basin, and share in



(a)

the benefits of ercsion control. While local government
should not be reguired to pay all of the erosion control
costs, 1t should bear a falr share. The financial
strategy should provide an incentive for local partici-
pation in erosion control projects. At the same time,
difficulties in raising the local share of construction
costs must not delay implementation.

A Strategy for Californisa

It is proposed as part of this water quality plan that
the California State Water Resources Control Board commit
$10 million from the Clean Water and Water Conservation
Bond Law of 1978 for erosion and urban runoff control
projects at Lake Tahoe.

Commitment of these bond funds can guarantee that the
projects in priorities 1-4, the projects to be carried
out during the first five years of the schedule adopted
in Chapter III, can be carried out in Califorunia.

Completion of these projects, which involve revegetstion

and slope stabilization, will achieve over two-thirds of
the reduction in soil loss which can be achieved by
completion of all projectss

Bond funds can be stretched further 1if they are used to
match federal grants. The Federal Policy for the Lake
Tahoe Basin calls upon the Environmental Protection
Agency and the Soil Conservation Service to provide
financing for implementation of this plan.

A commitment by the California Department of Transporta-
tion to pay for the cost of projects on state highways --
$7.8 million -~ and commitments by local government could
alsoc be used to match federal grantsg. With the complete
cooperation of local, state and federal agencies, existing
programs could be used to finance most of the priority
list projects. Some projects are eligible for 75 to 80
percent grants from the Soil Conservation Service or the
Environmental Protection Agency. Others are eligible for
50 percent funding under the Environmental Protection
Agency's Clean Lakes program. Table IV-4 illustrates how
funding commitments from staste and local government,
covering the 20 year period set for implementing erosion
and urban runoff control projects, could be used to match
federal grants. Together, the federsl, state and local
funds would be sufficient for over four-fifths of the
projects on the California side of the Basin.
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TABLE [V~

POSSIBLE USE of STATE and LOCAL COMMITMENTS
to MATCH FEDERAL GRANTS

COMMITMENTS
State Water Resources Control Board $10 mitlion (bond funds)
California Department of Transportation 7.8  miltion
Cities and Counties 5~10 mitlion

TOTAL $22.8--27.8 million

USE OF COMMITMENTS TO MATCH GRANTS

GRANTS COMMITMENTS TOTAL
$7.5 million in 75% grants + $2.5 mitlion = $10 million
{research and development, (state and

Resource Conservation and
Development, and Small
Walershed grants)

tocat share)

$20.3~25.3 mittion in 50% grants + $20.3~25.3 million = $40.6-50.6 million
{Clean Lakes grants} {state and
tocal ghare)
TOTAL $27.8-32.8 million in federal granis + $22.8~27.8 miltion = $50.6—60.6 million
(staie and
{ocal share)
Cost of srosion and runoff control projects in Catifornia in priority groups 1—11, including
design and administration is $52.5 millio
Total cost of all projects is $82.7 mitlion (1910 dotiars).
At teast 55 million of the funds received as Clean Lakes granis will be used to purchase
land or development rights to lois where consiruction would cause water qual ?y problems.

s
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(b)

Federal programs providis o 80
be used as much as possible, but Cle
probably will be used for most proje
Environmental Protection Agenwy regulations call for
submission of a single program to prVSCb each g&i@, the
regulations alsc state that the project period usually
will not exceed four yvears. The schedule set in Chapter
ITI provides twenty years to complete the erosion and
urban runoff control projects. C tent with the
purposes of the Clean Lakes progra he State Yater
Resources Control Board's initial applicaﬁz n will
include a list of all projects. Funding should then be
broken down into & series of more manageable grants,
with one grant for each priority groupe.

percent 5?&"&3 should
n

A commitment of $10 million in bond funds can ensure
implementation of the projects according to schedule for
at least the first five years after the final 208 plan

is adopted. With the assistance of other local, state
and federal agencies, it may be possible to carry out the
projects scheduled for a much longer period. In the
meantime, new sources of funding will be sought to pay
for the remaining projects. The most promising new
sources are road user charges, funds from gas tax reve-
nues, and appropriations as part of National Scenic Area
legislation. The State Water Resources Control Board
will pursue all possible funding sources until sufficient
funds are avallable to carry ocut s&ll erosion and urban
runoff projects.

Local Share

The State and Regional Boards will use their enforcement
authority to make sure that local government bears its
fair share of the cost of ercosion and urban runoff
control projects. Local government is legally respon-
sible for correcting problems on public streets and
roads. If local government fails to correct these
problems, the Lahontan Regional Water Quality Control
Board shall order cleanup. 1f the local agency does not
comply with the order, the Regional Board can act to have
the problem corrected. State law authorizes the Regional
Board to use bond funds or other avallable sources of
money to pay for the project, and collect the costs later
from the local agency. The State and Regional Boards can
proceed te have priority list projects completed promptly
without relieving local government of responsibility for
paying its share of the costs.

153



Local government will be reguired to bear the entire cost
of a project where it fails to comply with & cleanup
order, but should pay only part of the cost 1f it com~
plies. The local share should also be reduced on pro-
Jects for which federsl grants are obtained.

The local share of project costs will be determined on

a case-by-case basis, depending in large measure upon the
availability of funds for the project from cother sources.
The total level of expenditure ito be expected from local
government on the California side of the Basin will be
ahout $5QG 000 per vear, for a total of $10 million

over the twenty year implementation period.e The local
share could be lower 1f legislation is enscted providing
sufficient funding to carry out the erosion and urban
runoff control projects.

2. On-8ite Surface Runoff Control Measures

&e

Local and Regional Regulation

Local government or the regional agencies should adopt programs

to require property owners to carry oub the measures needed to
control on-site runoff problems. For some practices, such as
surfacing private driveways, general ordinances may set adequate
controls. Requiring surfacing of dirt roads and drivevways as a
condition of sale of the property would help ensure compliance.
For most problems, the effectiveness of controls will depend on
how they are aéapxed to each site. Best management practices can
serve as & guide, but their application must be tailored to indiv-
idual cases. An e%ﬁ%g ance implementing controls over on-site
equire review and permitiing of individual
uld require installation of surface runoff
" ,

sites. Tié ;esm;bn WO
management systems fa?

A Tahoe Regional Planning Agency cordinasnce requires consideration
of gurface runoff mansgement systems whenever development Or use
permits are issued by local government or the bi-state agencys.

The ordinsnce needs to be strengthened, so that runoff management
systems and other g§§f$§réat@ best management practices are re-
guired wherever on-site runoff problems are found. The ordinance
alsc needs to be amended to regaére review of sites which would
not otherwise come up for development or use permits. As one of
the conditions of approval of the Tshoe Regional Planning Agency’
208 plan, Nevada required adoption of a provision to implement
on-gite runoff mansgement systems without weiting for construction
or use permit applications. The Tahoe Regional Planning Agency has
not met this condition.

e
e
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Forest Cervice Permits

Some of the areas which need surface runoff{ masnagement systems are
on federal land. The sites are @pera?eé under special use permits
Fal
ce

from the Forest Service. The F reguires compliance

e
with best management practices as s condition of these gpecial use
permits. A commitment by the Forest Service to continue its
program could assure ilmplementation.

State Water Quality Programs

Water quality reghatory programs may be carried out in the
absence of, or in addition to, regulation by local and regional
agencies. Where review of individual projects is required, and
adequate programs are adopted by local or regional agencies,
review by water quality agencies can be walved to prevent dupli-
cation. State water quality programs setting general standards
will be used in combination with programs by local and regional
government, to provide backup enforcement.

i« Waste Discharge Reguirements and Cleanup Orders

The Lahontan Regional Water Quality Control Board can reguire
correction of on-site surface runoff problems by issuing waste
discharge requirements for any problem site. The requirements
shall require a reduction in pollution eguivalent to that
which can be achieved by following the control measures called
for in Chapter I1I.

To avoild duplication of other regulstory programs, the Region-
al Board can waive discharge requirements for any site adeguate-
ly regulated by a permit from another agency. The Regional

Board can terminate the waiver for a particular site if it
determines that isszuance of waste discharge requirements

would help protect water guality.

Schedules of compliance shall be issued with waste discharge
requirements. The requirements will be enforced through cease
and desist orders, injunctions, monetary penalties, and
cleanup and abatement measures where NECessary.

" The Hevada Division of Environmental Protection alsc has
authority to reguire correction of on-site runoff problems.
The Division has authority to designate sites where best
management practices to control runoff are necessary and to
order site owners to follow best menagement practices. This
suthority may be delegated to cities and counties.

ey
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ii. Storm Sewer Permits

The National Pollutant Discharge Elimination System permits
issued for storm sewers shall be used to reguire compliance
with the measures needed to control on-site runoff problems.
All persons subject to the storm sewer permits shall be
required to comply with the control measures called for in
Chapter I1I. Where the control measures specify best manage-
ment practices to control on-site runoff problems, the land-
owner may propose alternative practices. These practices

may be followed, instead of the specific best management
practices called for in Chapter III, if the state water
quality agency determines that they will yield an equivalent
reduction in pollution. This determination shall be made on
an individual basis with the issuance of a separate permit,
which will apply to the gite instead of the general storm
sewer permit issued for all sites in the city or county. The
separate permit will incorporate the practices to be followed.
In Californis, the separate permit will also serve as the
weste discharge requirements for the site.

Exceptions to the conditions reguired by the generasl storm
sewer permits can slsoc be coordinated with the issuance of
waivers of waste discharge reguirements. The storm sewer
permits will provide that when waste discharge requirements
are waived hecause best management practices are reguired by a
permit from snother agency, compliance with the other permit
constitutes compliance with the storm sewer permit.

3. Development Controls

=

Zoning

Control of future development should be enforced by locsl and
regional government, through land use cordinances and through
review of individusl projects.

The existing land use ordinances should be amended to prohibit
development in stream environment zones or on high erosion hazard
lands, or in excess of land capability.

Future subdivisions should be prevented by rezoning unsubdivided

lands now zoned for urban use as genersl forest land, or by
adopting & prohibition asgainst any new subdivisions.

158



The California Tahoe Regionsel Flanning Agency has proposed a
growth management ordinance which wau¢§ }imit the number of
construction permits allowed each year acording tc environmental
constraints. Such a mechanism, adopted by local or regional
government, could be used to prevent constr until offsetting
erosion and urban runoff control projects are ??16“ outs Be-
cause the offset policy (discussed on pages 123 f?@ug iz

prevent issuance of permits in any one year to

development would otherwise be permissible,
also include a means for allocati ng the limited number of
Similarly, a growih management ordinance could be used to 1mple~
ment the program of individual offsets. Priority for devel
permits would be given to individual lot owners who pay th
share of the cost of offsetting erosion control projects, as
calculated under the individual offset mechanism discussed on page
126.

”{
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Permits for the development which is allowed should reguire
compliance with best management practices to prevent excessive
erosion and surface runcff.

Land Purchase and Exchange

Land purchase programs should also be used fto prevent development
which threatens the quality of Lake Tahoe. The State Water
Resources Control Board strongly supports creation of a land
purchase program to purchase lots in stream environment zones, on
high erosion hazard lands, or which cannot be used for residential
or commercial construction without excessive coverage.

Purchase of land or development rights will be included as part of
the program submitted by the State Board to the Environmental
Protection Agency for a 50 percent grant under the Clean Lakes
program, discussed on page 143. Clean Lakes grants may be used to
purchase property for the purpose of preventing pollution of
freshwater lakes. Depending on the size of the grant awarded by
the Environmental Protection Agency, the State Water Rescurces
Control Board proposes to use at least §5 million from the Clean
Lakes grant for purchase of land and development rights. While
far more money will be needed to buy all the lois unsuited for
development, use of these funds will be a start towards establish-
ing the property acauisitio& program needed to protect Lake Tahoe.
The Forest Service's land acquisition plan has served to prevent
the subdivision of several large parcels in the Basin. The Forest
Service's Land Management Plan calls for the purchase of an
additional 33,000 acres in the Basin, which will further reduce
the threat of new subdivision development. It is important that
the Forest Service continue to receive adeguate funding to carry
out the land acquisition program. The Forest Service could also



buy dindividual lots in existing subdivisions which cannot be
developed without causing excessive erosion or encroaching on
stream environment zones. The Forest Service has authority to
purchase individuel lots, but as a matter of policy does not buy
small, isclated urban parcels which are not suitable for public
recreation. In the interest of protecting the water guality of
Lake Tahoe -- the Forest Service's top pricrity in the Basin -
the Forest Service should reassess its land acquisition policies
Much of the urbanized areas on the scuth shore is outside Hational
Forest boundaries, although the entire north shore is included.
While the Forest Service can acguire land outside the National
Forest boundaries, there are limitations on the acresge and types
of parcels it can buy. Federal legislation should be enacted to
expand the National Forest Boundaries to include the entire Lake
Tahoe Basin.

Establishment of a lLake Tshoe Naticnal Scenic Area would create a
program to buy land in the Basin, including individual lots. The
United States fecretary of Agriculiture would be authorized to
acquire property through purchase or exchange, or to purchasze
development rights. A similar proposal would have the Bureau of
Land Management purchase lots in the Basin, using funds raised by
sale of federal lands surrounding urban areas in Nevada, outside
the Tahoe Basine.

Californis has established a state agency, the California Tahoe
Conservancy Agency, Lo acquire property in the Lake Tahoe Basine.
To date, the Legislsture has not appropriasted any funds to the
agency. Funds should be provided. A bi-stale conservancy agenc
would be crested if Nevads and the United States would ratify tha
Tahoe Conservancy Agency Compact approved by the California
Legisglature.

A recently enacted City of South Lake Tahoe ordinance provides

for the expenditure of up to five percent of the city's general
revenues for purchase of open space and community parks. In
implementing the ordinance = City is emphasizing purchase and
preservation of ff&gi—% lands, especially stream environment
zones. Punds the city commits to buy fragile lands may be counted
as part of the commiiment of non-federal funds used to match o
Clean Lakes grant, thus increassing the size of the grant which may
be awarded and making more funds available for land purchase.

Land conservancy programs by private nonprofit agencies may also
help p?@tesﬁ i?e Lake Tahoe Basin. The lLeague to Save Lake Tahoe
is planning to establish a separate land trust to acquire property
in the Lake Tahoe Basin.

Land purchase is Q@t reguired to impose development control
the Lake Tahoe Basi Some landowners yiii contend that th
and federsl ﬁOﬁSthutlQﬁS prohibit regulation unless compensatior



is paid for any loss in property velues. The courts have stated
there is no "set formula" for deciding when regulstion is invalid,
and the validity of development restrictions to protect Lake Tshoe
water guality therefore may uliimstely have to be decided by the
courts. But the courts bave held that a decline in property
values, standing alone, does not invalidate regulation, even in
cases where the value of the property aflter reguletion is rela-
tively small if not minimsl. The courts have upheld regulation
where they find it reasonably relates to the protection of the
public welfare, including protection of the environment. Because
further development would pollute Lske Tsahoe, government sgencies
may prohibit development without paying for the land.

Regulatory programs needed to protect Lake Tahoe water cuality
should not be delayed while legislation for property scquisition
programs is sought. Even so, establishment of a property ascquisi-
tion program would be the best long-term sclution to the problems
threatened by future development in the Basin. Property ascquisi-
tion provides & means of reducing or eliminating the financial
impact on individual lot owners who will be unsble to build hones.
Land purchase also brings the property into public ownership, so
that it may be managed to prevent water quality problems.

Based on current market values, the cost of purchasing all of the
lots on the California side of the Lake Tahoe Basin where develop-
ment would be prohibited under this plan may well exceed $200
milliion.

Water Quality Programs

Controls on development needed to protect water quality can be
enforced by state and federal water quality agencies. The State
Water Resocurces Control Board will adopt the necesssry controls as
part of the final water gquality plan.

is Prohivitions

State law authorizes the California State Water Resources
Control Board to set prohibitions agsinst the discharge of
waste in certain areas or under certain conditions. These
prohibitions may apply to discharges to groundwater or surface
water. In adopting the finsl water gquality plan, the Siate
Water Resources Control Beard will adopt the prohibitions
discussed below. These prohibitions shall be enforced by the
Lahontan Regional Board through administrative orders, injunc-
tions, and monetary penalties.

This plan sets prohibitions directed against any new subdivi-
sion development, and any new development in high erosion

hazard lands, in excess of allowable coverage, or which is not
in accordance with the offset policy set by the plan. Because
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any development will result in some discharge, these prohibi-
tions should prevent any new development in violation of the
development restrictions called for in this water quality
plan. Because groundwater as well as surface water carries
nutrients into the Lake, the prohibitions address discharges
to both groundwater and surface water. All discharges or
placement of building or fill material in stream environment
zones for the purposes of new development are prohibited.
The prohibitions do not apply to repair or replacement of an
existing structure. For example, if a building or residence
is destroyed by fire, a new building or residence could be
built on the =zame lot. These prohibitions shall apply in
addition to the prohibitions currently set by the Water
Quality Control Plan for the North Lahontan Region (State
Water Resources Control Board and Lahontan Regional Water
Quality Control Board, 1975). These prohibitions shall be
strictly enforced. In contrast to actions enforcing the
current prohibition agsinst the discharge of silt to surface
waters, where absolute attainment has not been reguired so
long as controls keep sediment generation to a minimum, no
discharge shall be permitted in viclation of the prohibitions
in Table IV-5.

Similar discharge prohibitions could be set in Nevada if they
are adopted by the State Environmental Commissions Prohibi-
tions adopted by the Commission can be enforced by the Division
of Environmental Protection.

Review of Individusl Projects

{a) Waste Discharge Requirements

The Lehontan Regional Board may issue waste discharge
requirements for construction projects in the Lake Tahoe
Basin. Conditions shall be imposed to insure that any
new development is in accordance with this plan. The
prohibitions set by this plan can be enforced without
issuing waste discharge reguirements to individual
projects, but waste discharge regquirements can be used to
apply the prohibitions. The Lahontan Reglonal Board
shall issue waste discharge requirements ag appropriate
to enforce the prohibitions. The Regional Board shall
alac issue waste discharge reguirements when development
does not viclate the prohibitions, but control measures
still are needed to prevent erosion and surface runoff
problems. Waste discharge reguirements shall reguire new
development 1o comply with the discharge prohibitions and
to incorporate messures which limit ercsion and surface
runcff to the levels which can be achieved by fellowing
best management practices. The Regional Board may walve
waste discharge reguirements when & permit issued by
another agency seis adequate controls.
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to

devetopment of any new sub-
and, clay, or other organic or
in is prohibited.

m‘ab &
tiquid w\ui . i
to ground or surface wa
AGAINST DISCHARGE FROM DEVELOPRENT ON HIGH EROSION HAZARD
LANDS, IN STREAW ENVIRONBENT ZONES, OR WRICH 15 NOT IN ACCDR-
DANCE WITH LAND CAPABILITY:

The discharge or threatensad discharge utable lo new
hazard lands, in stream environment zones, or which is not
capability, of solld or Hguid waste, including soil, silt, ¢ .
earthen material, to ground or surface wale the Lake Tahoe Ba
AGAINST DISCHARGE TO STREAY ENVIHCONHBENT ZONES:

The discharge or threalened discharge, atiributable 10 new developme i stream
environment zones, of solid or liguid waste, including soil, sitt, sand, uciy. rock, metal,
plastic, or other organic, mineral, or earthen materials, 10 stream environment zones
in the Lake Tahoe Basin is prohibited.

AGAINST DISCHARGE FROMN ANY NEW DEVELOPHMENT NOT OFFSET BY
IMPLEMENTATION OF REMEDIAL ERUSION CONTROL MEASURES:

The discharge or threatened discharge attribulable o new development not in accordance

with the ofiset policy sst by the Lake Tahoe Basin waler qual plan, of solid or liquid
wasts, inciuding sol i1, sand, clay, or other organic or sarthen material, (o ground or
surface waters in the Lake Tahos Basin is prohibited,

develop high erosion

with land

AS USED IN THESE PROHIBITIONS:

classi! ed on ithe
and, accord-

UHIGH EROSION HAZARD LANDS” me y tand which can be ¢
basis of soil type, slope or gecmorphic as cap ity class 1 o
ing to the combined capability rating sy forth in R, Balley

Classification of the Lake Tahoe Basin, Callfornia-Nevada (1874).

UNEW DEVELOPMENT™ me
mercial or residential bulid

of any structure, including any com-
1y or other inipsrvious surface, which was
ad all nﬂussary Q&mm &,);::m‘.f“—és before
adoption of thesse prohibitions. “"New Devstopment’” fena
repair of any existing structurs, the repls ent of
siructure on the same parcel of no greater land covera
Regional Board reasonably necsssary 1o cor
pollution, or any siruciure approved by the rt@cs;on Board as re \nab Yy necesss
carry out the lLake Tahoe sin Non-Att & ?%a,s adopted by the California Alr
Resources Board.,
UNEW [ EVELGP?\/‘
devalopment which resuits in
or parcel in excess of the allowable p@?ﬁ@é’k< in B Bailey,
fand Capability sification of the Lake T (1874).
UNEW DEVELOPMENT NOT IN ACCORDANCE WITH THE OFFSET POLICY SET BY
THE LAKE TAHOE BASIN 208 PLAN’ means any new devefopment which is not in
accordance with the offset policy set in Chapter 111 of the Lake Tahoe Basin water
guality plan approved by the State Water Resources Control Board, I any of the erosion
or urban runoff control projects called for in Chapter {il of the Plan have not heen
imptemented, no new development shall bs con red in accordance with the ofiset
policy unless it has been approved by the Regional Board or by a management agency
designated by the State Board to implement the ofissl policy.

" SUBDIVISION means
into two or more lofs or ¢©

T NOT = WITH LITY" means new
nce on any lot

any deveiopy involving ihc divigion of any lot or parcs!
dominiums wh i in impervicus surface of
other soil disturbance in excess of that which would be allowable under these probibi-
tions or any applicable ta use ordinance if the lot i were not divided; or
(2} divides the lot or parcel into five or more lots or cone
USTREAM ENVIRONMENT ZONE' means any areas which can be identified as a stream
enviranment and rela ydivlogic zones vsmg the provedure sot forth in the Handbook
of Best M s, Lake Tahoe Basin
water Quality Management Pi ent Zone'® includses
that reaion: {1} which surrounds *nor :trecm» and
draitageways, {2y which owses i to the
prasence of walar, (33 which may be i clions

of man or pature pay Jdireg s small

. ponds, and marshy

streams

tooha
stream; ot {4) in which ¢
A stream inclu

b
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(v)

The Nevads Water Pollution Control Law, as amended in
1979, allows the Division of Environmental Protection to
review practices which threaten to degrade high quality
waters. Unless local government makes a commltment to
enforce the controls set by this plan, the Division
should review all proposals for development at Lake
Tahoe. After review, the Division should issue orders
prohibiting development which is inconsistent with

this plan and requiring permitted development to follow
best management practices to control erosion and surface
runcff.

Lok Permits

Section 40L of the Clean Water Act requires a permit from
the United States Army Corps of Engineers for any project
involving the placement of £ill or earthen material in
wetlands. These "LOL permits” cannot be issued if the
state water guality agency denies certification that the
discharge 1is in compliance with state water gquality
standardss The permit reguirement can be enforced by the
Corps or by citizen suits. As wetlands are part of the
stream environment zone, the Corps can help protect
stream environment zones by denying 404 permits for
activities in Basin streams and wetlands and by taking
enforcement action against unlawful filling.

The Corps has authority to issue general permits which
cover a class of projects. The Corps has issued a
general permit, applicable nationwide, which authorizes
filling in wetlands adjacent to smaller sireams, includ-
ing most streams in the Lake Tahoe Basin. Ag applied
to the Lake Tahoe Basin, this general permit is incon-
sistent with section LOL of the Clean Water Act, which
authorizes general permits only when the permitied
discharges have minimal adverse environmental effects.
The Corps has suthority to determine that the general
permit should not apply in the Lake Tahoe Basin and
reguire individual permits for all projects. DBecause
many of the projects authorized by the general permit
will viclate state water guality standards -- indeed all
will be in violation of the prohibition against devel-
opment in stream environment zones -~ the Corps should
reguire individual permits. If the Corps does not
regquire individual permits, the state water guality
agencles should issue orders denying certification that
the permitted discharges are in compliance with state
standards. If the Corps renews the general permit when
it expires in 1982 it should be revised so as nob to
apply tc the Lake Tahoe Basin.
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iii. Storm Sewer Permits

The National Pollutant Discharge Elimination System storm
sewer permits shall prohibit any person subject to the per-
mits from carrying out any new subdivision development. The
permits shall also prohibit any new development on high ero-
sion hazard lands, in stream environment zones, in excess of
land capability, or which has not been offset by implementa-
tion of erosion and urban runcff control projects. Permits
shall require any new development to follow the best manasgement
practices set forth in Chapter III of this plen.

o
(” t]

ive Sewer Connection Limits

The sewerage agencles serving the Lake Tahoe Basin are subject
to National Pollutant Discharge Elimination System permits and
waste discharge requirements issued by the state water gquality
agencies. The sewerage agencies may alsc recelve grants from
state water quality agencies and the Environmental Protection
Agency for sewage tresiment facility construction. These
permits and grants set conditions to protect water quality.

Conditions shall be set in these grants or permits to prohibit
the sewerage agencles from providing any connection serving
new development which is not in accordance with this plan.
These conditions shall prohibit any connection serving new
subdivisions. These conditionsg shall also prohibit any
connections serving new development on high erosion hazard
lands, 1n stream environment gzones, in excess of land capabile-
ity, or which has not been offset by implementation of erosion
and urban runcff control projecis.

-

Application of Development Restrictions

The development restrictions called for in this plan msy be
implemented through zoning, land purchase, or water quality
programs. By whatever means the controls are implemented, how-
ever, and regardless of the implementing agency, implementation
will require a procedure to apply the controls on & lot-by-lot
basis.

Pigure IV-1 outlines how the development restrictions can be
applied, based on review and approval of applications submitted by
landowners proposing to build on their property. Where part of
the land is in a stream environment zone, or the land includes
areas in more than one land capability class, the application and
approval would include & map or diagram showing these areas. The
applications and approvals would also specify the coverage permis-
sible within each land capability class. Such a procedure could
be required as part of several of the implementing mechanisms
proposed here. For exampls:
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» Conditions in the waste discharge regquirements issued to
sewerage agencies shall reguire that such a procedure be

followed before connection permits are issued.

. Water gquality sgencies shall require that the necessary
information be submitted in reports for waste discharge
requirements, which will apply the development restrictions.

Ideally, the development restrictions should be applied before
sewer allocations and building permits are issued, so that land-
owners are not put to the expense of preparing building plans
before they know exactly how the restrictions will be applied.
The implementing agency should still reguire that the building
plans be submitted when they are prepared, so that it can make
sure construction stays within the restrictions it has set.

Because development shall be permitted cnly outside stream envi-
ronment zones, application of the development restrictions re-
quires a determination of how much of a lot or parcel is in the
stream environment zone. This plan adopts the criteria for
identifying stream environment zones set forth in the Handbock
of Best Management Practices. Stream environment zones include:

. Streams, small lakes, and ponds

. A buffer strip, 25 to 100 feet on either side of the stream,
depending on the megnitude of the stream

. Wetlands and areas of riparian vegetation

1

- Areas with alluvial scils
N The 100-year flood pilain

This plan also prohibits development on high erosion hazard lands
(cepability classes 1 rd Qi %nd requires that development on land
of capabllity classes 3 through 7 stay within the coverage limits
set by the land Capabll y Sggtema This plan adopts the combined
capability rating syst developed by the Forest Service in
cooperation with the Tahce Regional Planning Agency, to define
land capability classes. The land capability system classifies
land into seven capability classes, dep nding on soll type., slope
and geomorphic setting (Bailey, 197h).

Maps of stream environment zones and land capability are available

at the Tahoe Regional Planning Agency and Californis Tahoe Region-
al Planning Agency offices. This plan adopts the procedures used
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to identify stream environment zones and land capsbility, not the
maps themselves. Nevertheless, the msps may be useful. A land-
owner can use the maps to provide an initial indication of how a
lot or parcel will be affected by the development restrictions.
without having to conduct a detalled field investigation. The
landowner may also use the maps to prepare an application for a
determination of how the development restrictions apply to his
propertys While the maps may be used as evidence of land capabil-
ity or stream environment zone boundaries, however, the maps are
not entitled to any special weight 1if other information is avail-
able. In mary cases elther the landowner or the reviewing agency
may want to rely on more specific or more complete information
about soils, geomorphic setiing, vegetation or other factors, as
may be provided by s detailed site investigation.

So long as the development restrictions are applied and enforced,
the procedures to be followed are largely a matter within the
discretion of the implementing asgency. This discussion is intended
only to ililustrate how the restrictions may be applied.

Forest Practices

Regulation by local government and state water quality agencies can be
used to implement measures to control erosion and surface runoff from
forest lands. In additicn, the Forest Service can he expected to play
& major role in implementing controls on forest lands. Approximately
72 percent of the forest lands in the Basin are managed by the Forest
Service. Private holdings account for about 21 percent of the forest
lands in the Basin, and 7 percent are in state parks.

The federasl Clean Water Act requires the Forest Service to comply with
all state, interstate, and local water pollution controel laws. If
necessary, the state water quality asgencies will issue orders reguir-
ing the Forest Service to correct existing erosion and drainage
problems on Hational Forest lands and to prevent threatened problems.
Enforcement action by the state walter guality agencies should not be
necessary, however. The Forest HService has adopted programs for
watershed protection and watershed restoration. If the Forest Service
makes an implementation commitment, it can be designated in the final
water guality plan as the agency responsible for implementing controls
on National Forest lands. So long as the Forest Service continues to
receive adeqguate funding, its programs should be adeguate to conitrol
water guality problems on Nationel Forest lands.

Regulatory programs adopied by local or regionsl
enforcement by state water quality agencies, wil
enforce controls on private lands.

government, or

E I

1 be necessary to
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Timber Removal

On National Forest lands, measures €0 prevent water quality
problems from timber removal are being folliowed by the Forest
Service. Conditions to protect water gquality are included

in the special use permits reguired for other persons to remove
timber from National Forestse.

The Tahoe Regional Planning Agency's Tree Conservation Ordinance
and the California Tahoe Regional Planning Agency's Vegetation and
Soil Protection Ordinance set standards for tree removal. Condi-
tions should be set in the permits required by these ordinances

to implement the control measures needed to protect water gquality.

Commercial timber harvests are subject to the Tahoe Regional
Planning Agency's Timber Harvesting Ordinance. In California,
timber harvest plans will also be subject to review by the
California Tahoe Regional Planning agency and the Department

of Forestry. If any large-scale commercial timber harvest plans
are submitted, these agencies should conduct a thorough review to
set the conditions needed to protect water gquality. Unless
conditions can be set which will adequately protect water quality,
the timber harvest should not be permitted.

If other agencies fail to enforce the controls on timber harvest-
ing called for in the plan, the Lahontan Regionsl Water Quality
Control Board shall issue waste discharge requirements enforcing
controls.

Dirt Roads

The Forest Service is conducting a restoration needs inventory of
National Forest lands in the Basin. The inventory, which is
scheduled for completion by 1980, will identify roads causing
erosion problems. The Forest Service already is carrying out some
f the projects needed to correct these problems. These projects
include closing and revegetating some roads, construction of
bridges to prevent erosion at stream crossings, and installation
of roadside drainage.
The restoration needs inventory is not limited to old roads. The
inventory parallels the problem inventory conducted in the prepar-
ation of the Tahoe Regional Planning Agency's 1977 Draft 208 Plan
which identified erosion and drainage problems cubtside HNational
Forests. Among the projects now being carried out by the Forest
Service is a project to control leaching from an old landfill in
Meyers and a project to restore parts of the Blackwood Creek
watershed altered by an old guarry.
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Revegetation, resurfacing, or other measures to control erosion
from dirt roads on private forest lands should be enforced through
regulatory programs adopted by local or reglonal agencies. If
these agencies do not make s commitment to implement controls,
waste discharge requirements and cleanup orders issued by the
Lahontan Regional Board shall require landowners to correct
erosion problems from dirt roads. The Nevada Division of Environ-
mental Protection should also issue orders requiring correction
of erosion from dirt roads. The inventory of unsurfaced roads
taken as part of the 1977 Draft 208 Plan did not include roads

on the large land holdings which meke up the bulk of the private
forest land in the Basin. Regulatory programs adopted to imple~-
ment contrels on old forest roads should include an inventory to
identify the problems needing correction. Other kinds of erosion
problems on private lands, such as gravel operations, were identi-
fied in the inventory for the 1977 Draft 208 Plan. The erosion
control projects set forth in Chapter III of this plan include
some projects on private forest lands. The programs used to
implement the erosion control projects, discussed on pages 1hl
through 145 will apply to private forest lands.

Off-Road Vehicles

Controls on off-road vehicle use on National Forest lands can be
implemented through enforcement of the Forest Service’s Off-Road
Vehicle Plan.

Erosion from off-road vehicle use on private lands should be
controlled through enforcement of local or regional ordinances.
The Califcornia Tahoe Regional Planning Agency's Secil Conservation
Ordinance sets restrictions on off-road vehicle use. More vigor—
cus enforcement is required, however. The Ordinance should also
be strengthened, and enforcement made more effective, by prohibit-
ing all off-road vehicle use outside of designated areas and
trails, except with a permit from the agency.

Adoption and enforcement of ordinances to control cff-road vehicle
use are also needed in Fevsda. An environmental assessment pre-
pared by the Forest Service for its O0ff-Road Vehicle Plan states
that the eastern part of the Basin is highly sensitive to distur-
bance and cannot tolerate cross-country vehicle travel.

Direct enforcement of state water guality lavs against off-rcad
vehicle users would not be very effective. In some cases waste
discharge requirements and cleanup orders may ve issued to pro-
perty owners requiring them to prevent or correct water guality
problems caused by off-road vehicle use on their property.
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f.

Livestock Confinement and Grazing

A special use permit from the Forest Service is required to use
National Forest lands for stables or livestock grazing. These
permits can require compliance he best management practices

£ from livestock confinement
areas or to prevent overgrazing.

Programs adopted by local or regional government to control
on-site surface runoff problems should also set controls on
grazing and livestock confinement. Waste discharge reguirements
and cleanup orders by state waler guality agencies shall be issued
where local government falls to set adequate controls.

Campgrounds

Measures to control erosion and runoff from campgrounds in Nation-
al Forests should be carried out by the Forest Service. One of
the watershed restoration projecis now being carried out by the
Forest Service will correct erosicn problems at a recently pur-
chased campgrounde i

Local or regional ordinances adopted to reguire surfacing or
revegetation of private driveways or forest roads should also
apply to dirt roads in cempgrounds. Other control measures for
existing campgrounds would require review of individual sites.

Construction of a developed campground in the Lake Tehoe Basin
requires & permit from the city or county where the campground

ig built. The permit is subject to review by the Tahoe Regional
Planning Agency. In California, approval by the California Tahoe
Regional Planning Agency is also reguired. Permits should prohi-
bit development on high erosion hazard lands, in stream environ-
ment zones, or in excess of land capability, and should enforce
the best menagement practices needed to prevent water pollution.

Prohibitions, waste discharge requirements and cleanup orders
issued by state water quality agencies will be used where neces-
sary to control ercsion and surface runoff from existing and
proposed campgrounds.

Ski Resorts

Special use permits set erosion control reguirements for ski
resorts on National Forest lands, and should require complisance
with the control measures adopted in Chapter III of this plan.
8ki resort expansion reguires a permit from the Tahoe Regional

Planning Agency. In Californis, s permit from the Californisa
Tahoe Regional Planning Agency is regquired. These sgencies should
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B. OTHER WATER QUALITY PROBLEM

1.

not issue any permits for ski area expansion or new ski aresa
development which is not in conformity with this plan. Any
permits issued to skl areas by these agencies should also require
the areas Lo adhere to the control messures called for in Chapter
ITI. Local or regional ordinances could also be adopted %o
require existing ski areas to follow control measures.

The Lahontan Regional Water Quality Control Board shall continue
to enforce controls, issulng waste dlscharge requirements for
each skl resort on the California side of the Basin. The 1879
anmendments to the Nevada Water Pollution Control Law will enable
the Division of Environmental Protection to reguire control
measures in Nevada.

tn

Groundwater

Programs used to control surface runoff will incorporate measures

to protect groundwater. The prohibitions adopted to prevent develop-
ment which threatens water guality include prohibitions against
discharges to groundwater. The limitations on vegetation removal se
to prevent ercosion from timber harvesting, skl areas and other sources
will also help protect groundwster. Programs to enforce best manage-
ment practices at sites with on-site surface runoff problems will also
incorporate those best management practices adopted to protect ground-
water.

ot

Atmospheric Sources

The studies needed to determine the importance of atmospheric emis-
sions on water guallty in the Lake Tahoe Basin should be carried out
through a cooperative effort among state and federal alr and water
guality control agencies.

lthough emissions of oxides of nitrogen are expected to increase
significantly in the Basin, no specific program to control oxides of
nitrogen is underway. If the studies indicabte that atmospheric
smissions of oxides of nitrogen contribute significant quantities of
nutrients to the Lake, preparation of a plan for the Prevention of
Significant Detericration of Alr Quality, as authorized by the Clean
Air Act, is essential. The plan would determine the control measures
necessary and adopt & program for implementation.

Implementation measures adopted in this plan to control removal of

vegetation and to restore areas stripped of vegetation will also help
contrcl the nutrients reaching the Lake from atmospheric socurces.
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Municipal Sewage

Measures needed to control pollution of Lake Tahoe from municipal
sewage will be carried out by sewerage agencies. Control measures
shall be enforced by the state water quality agencies and the Environ-
mental Protection Agency.

He

Unlined Sewsge Pond

A suit filed by the BEnvironmental Protection Agency, Joined in by
the Natural Resources Defense Council and the Lahontan Regional
Board, would require the Douglas County Sewer Improvement District
No. 1 %o stop discharge of sewage within the Basin by ceasing use
of ite unlined oxidation pond.

Raw Sewage Overflows

All sewerage agencies in the Basin shall develop preventive
maintenance and spill response programs. Development of these
programs shall be required as & condition of the grants, Nationsl
Pollutant Discharge Elimination System permits, and waste dis-
charge reguirements issued to the sewerage agencies.

Raw sewage overflows constitute g violation of state and federal
water quality laws. When overflows occur, enforcement action
should be taken by the Lahontan Regional Board, the Nevada
Division of Environmental Protection, or the Environmenial Pro-
tection Agency. Enforcement actions provide an incentive for
better spill prevention and contalinment.

Enforcement orders and conditions in grants, permits and waste
discharge requirements will also reguire messures such as instal-
lation of monitoring equipment and any necessary reconstruction

or relocation of sewerlines. These projects may be eligivle for
state and federal grants. Grants from the Environmental Protec-
tion Agency may cover up to 75 percent of project costs in most
cages and grants from the Californis State Water Resources Control
Board may cover an additional 12-1/2 percent. If a project uses
innovative technology, grants may cover up to 97 1/2 percent of
project costs.

Exfiltration from Sewerlines

A study of sewerline exfiltration should be carried out under a
joint powers agreement among the sewerage agenciles, with financial
assistance from the state water quality agencies and the Envi-
ronmental Protection Agency. All grants, permits, and waste
discharge requirements issued to the sewverage agencies shall
require study of possible exfiltration.



Sewage exfiltration would constitute a violation of state law in
both California and Nevada, and could lead to enforcement action
to require correction of the problem. Projects to correct exfil-
tration may be eligible for grants from the State Water Resources
Control Board and the Environmental Protection Agency.

d. Domestic Wastewater Not Connected to the Export System

Grants, permits and waste discharge regquirements issued to the
sewerage agencies should also require them to determine which
structures in thelr districts are not connected to the export
system. Sewerage agencies will be required to review their
records for documentary evidence that structures are connected,
and use dye tests to determine if structures lacking documentary
evidence are connected. Where necessary, the state water quality
agencies will bring enforcement actions to prevent discharges from
structures not connected to the export system.

The El Dorado County Public Health Department should conduct the
survey needed to determine if structures exempt from the septic
tank prohibition are complying with conditions requiring use of
bifurcated systems and export of toilet wastes. The exemptions
are scheduled for review by the Lahontan Regional Board in 1981.
The Regional Board shall make sure that the conditions of the
exemptions are complied with before extending the exemptions.
The Regional Board will also reconsider the exemptions in light
of technical advances permitting installation of low pressure
severs in environmentslly sensitive areas.

L. Miscellaneous Water Quality Problems

a. Industrisl Wastes

Current prohibitions against a discharge of industrial waste
in the Lake Tahoe Basin shall be continued.

be Solid Weste Disgposal

To require continuation of the current practice of exporting all
801id waste from the Basin, the Californis State Water Resources
Control Board will adopt the following prohibition in approving
this plan:

"The discharge of garbage or other solid waste to lands
within the Lake Tahoe Basin is prohibited.”

Local government should assume responsibility for planning to

assure continued availability of disposal sites with adequate
capacity to handle solid waste from the Basin.
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Construction and Dredging in Lake Tahoe

Conditions in permits issued by the United States Army Corps of
Engineers should require construction practices to contain any
sediment disturbed by placing structures in the Lake. The permits
should also prohibit any construction which will alter the flow of
currents in the Lake. Similar conditions should be set in the
permits issued by state lands sgencies, the Tahoe Regional Plan-
ning Agency, and the Californis Tahoe Regional Planning Agencye.

If necessary, state water guality agencies shall igsue permits to
reguire compliance with practices to prevent water pcollution.

State water guality agencies should review all dredging snd not
permit the dredging unless the practices called for in this
plan are followed.

Vessel Wastes

Regulations by the States of California and Nevada, approved by
the Environmental Protection Agency, prohibit the discharge of
vegse]l sewage to Lake Tahoe. The United States Coast Guard is
primarily responsible for enforcing these prohibitions, and should
include an inspection program as part of its enforcement effort.
Other federal and state agencies should assist the Coast Guard.
Permits issued by the Army Corps of Engineers, state lands agen-
ciesg, and regional planning agencies for merinas, buoys, and cother
facilities serving vessels on Lske Tahoe should require compliance
with the prohibitions against discharge of vessel wastes. These
agencies should also assist in the inspection program. State
water quality agencies shall assist the Coast guard in its program
to enforce the discharge prohibitions, asnd shall bring their own
enforcement actions where necessary.

In California, the Harbors and Navigation Code authorizes the
California State Water Resources Control Board to reguire marinas
or other marine terminals to install pumpout facilities. The
State Board has adopted procedures by which the Reglonal Water
Quality Control Boards determine the need for pumpout facilities,
and regquest the 2tate Board to reguire specific terminals to
install facilities. As provided by these procedures, the Lahontan
Regional Board shall determine the need for additionl pumpout
facilities at Lake Tahoe, and reguest the State Board to regquire
installation where additionel pumpout facilities are necessary.

Toxic and Hazardous Substance Spills

The Lahontan Regional Water Quality Control Board shall take the
lead in developing a contingency plan for toxic and hazardous
substance spills in the Lake Tahoe Basins. The plan should be
prepared in cooperation with the following sgencies:



. California Office of Emergency Services

. Nevada Civil Defense and Disaster Agency

. Californis Department of Health Services

. Nevada Division of Environmental Protection
. United States Forest Service

. United States Environmental Protection Agency
s California Department of Fish and Game

. State Transportation Departments

. County Health Departments

s California Highwsy Patrol

. City Police and County Sheriffs

. any other sgency which may become invelved in emergency
regponse or cleanup of toxic and hazardous spills.

To the greatest extent possible, the contingency plan should be
coordinated with the existing plan prepared by the Forest Service.

ADMINISTRATIVE COBTS

The public agencies responsible for implementation of this plan will have
to devote a significant amount of staff time to administration and enforce-
ment. As this Chapter sets forth, & number of government agencies may
assume responsibility for implementing elements of the Lake Tahoe Basin
Water Quality Plan. These agencies can begt determine the rescurces they
need to implement the plan. Agencies making implementation commitments
should indicate theilr steffing and funding requirements so that this
information can be included in the final plan.

This section estimates the administrative costs to the State Water Resour-
ces Control Board and the Lahontan Heglonal Quality Control Board, assum-
ing they are responsible for implementing all elements of the plan in
California. The administrative cosis to the Etate and Regional Board will
be reduced to the extent that other agencies assume Implementation respon-
gibilities. Therefore, the staflfing and cost estimates glven here may
help indicate the total costs to the agencies making implementation
commitments.
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The administrative responsibilities set by this plan includ
-  Regulation and enforcement;

« Program sdministration; and

. Studies of water pollution problems.

Table IV-6 summarizes the staffing which would be needed if these respon—
sibilities were carried out entirely by the State and Regional Boards.

1. Regulation and Enforcement

Where no other agency assumes responsibility for implementation,
administrative orders and enforcement actions by the Lahontan Regilonal
Board shall be used to require compliance with the control measures
called for by this plan. Waste discharge requirements and National
Pollutant Discharge Elimination System permits will be used to require
ccompletion of erosion contrel projects and adherence to best manage-
ment practices to control ercosion and surface runoff. While admin-~
istration can be simplified by consolidating hearings on waste dis-~
charge requirements and by relying on general permits, review of the
controls needed at particular sites will be reguired in many casess
Review of the controls to be carried cut at individual sites may well
be required for each of the sites needing an erosion or urbasn runoff
control project, and for each area of intensive vehicular use, ski
resort, stable and golf course. For other projects, review of a few
selected sites should be adequate to ensure general adherence to the
control measures called for by this plan. Issuing waste discharge
requirements and National Pollutant Discharge Elimination Systenm
Permits, and reviewing compliance at individusl sites, will require
about 4.0 perscn years per year in staff time by the Lahontan Regional
Boards State Board review will require an additional 0.2 person years
per years

Waste discharge reguirements and permits issued to sewerage sgencles
will be amended to require that no new development in violation of the
development restrictions set by this plan be issued a sewerage connec—
tion permit. Deciding whether development on any particular lot is
prohibited will reguire g determination of how much of the lot ig on
high ercsion hazard lands or in stream environment zones, calculation
of permissible coverage, and application of the offset policy. Assum~
ing these decisions are made by the Lahontan Hegional Board -- the
severage agencles, local government, or regional land use planning
agencies could alsc accept responsibility -- about 1.5 person years
per year of staff time will be required. A procedure for administra-—
tive review of initial staff determinations could reguire an additional
0.5 person years per year of staff time from the Regional and State
Boards.
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TABLE V-6

STAFFING REQUIREMENTS for IMPLEMENTATION
of the LAKE TAHOE BASIN 208 PLAN
by the STATE WATER RESOURCES CONTROL. BOARD
and the LAHONTAN REGIONAL WATER QUALITY CONTROL BOARD

ACTIVITY STAFF REQUIRED {Person Years/year)

STATE BOARD REGIONAL BOARD

issuing and revising permits and wasle discharge requirements 0.2 4.8
(including review of schedules of compliance for individual
erosion, urban runoff, and on-site runoff control nrojects)
Heview of Proposals for Development for Compliance with 208 plan 8.2 1.8
Enforcement Activities 0.3 4.0
Program Administration A0 -
{adminisiralion and ceordination of grants and conbracis)

TOTAL 4.7 9.8
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In & few cases, additional enforcement actions, including cease and
desist orders, cleanup orders, and actions for injunctions or civil
penalties may be required. Most of these enforcement actions will
involve erosion control projects, on-site controls, or develcopment
regtrictions, but actions may be necesgsary for any of the control
measures required by the plan. IEnforcement sctions will reguire about
L.0 person years per year of staff time from the Regional Board, and
about 0.3 person years per year from the State Board.

Program Administration

This plan proposes the use of $10 million instate bond funds, as well
ag use of federal grants, to pay for erosion and urban runoff control
projects. In addition to administering state bond funds, the State
Board will need a continuing effort to review the progress of plan
implementation and to coordinate the various regulatory and funding
programs used to implement the plan. These program administration
measures will require about 4.0 person years per year of staff time.

Studies

This draft 208 plan calls for studies of atmospheric inputs of nitro-
gen and of sewage exfiltration, to identify water pollution problems
and develop corrective measures. The total cost of study of atmos-
pheric sources study, and an initisl study of sewage exfilitration is
estimated at $150 thousand. If the initial study of sewage exfiltra-
tion indicates there is significant amount of sewage exfiltration in
the Basin, a more extensive follow-up study will be required. Staff
time needed to review the contracts issued for these studies is
included in the estimate of program administration requirements.
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A.

CHAPTER V

SOCIAL, ECONOMIC AND ENVIRONMENTAL IMPACTS OF
THE PROPOSED PLAN AND ALTERNATIVES

ALTERNATIVES

The effect of carrying out a water quality plan can be illustirated by
focusing on five basic alternatives:

No Growth (Alternative A).

Strict Adherence to Land Capability (Alternative B).
Proposed Alternative (Alternative C).

Control Worst Problems (Alternative DJ.

No Action (Alternative E).

Alternative A -— No Growth

Marny of the environmentsl resources of the Lake Tahoe Basin, not

Just water quality, have been affected by development of the Basin.
Furthey development may adversely affect air quality, wildlife habi-
tat, and Basin scenery. The State Board is required to consider these
environmental impacts before adopting a water gquality plan. The
California Environmental Quality Act authorizes the State Board to
include measures in the plan which are directed at controlling these
environmental problems, in addition to the controls needed to protect
water quality. Alternative A proposes a no growth policy aimed at
preventing additional environmental problems, as well as the measures
needed to control water pollution caused by existing development.

Alternative A proposes lmplementation of the erosion and urban runoff
control projects, on-site runoff controls, forest practices, and
control measures for other water quality problems set forth in Chapter
ITI. To prevent future environmental problems, development restric-
tions would be set allowing nc new development in new subdivisgions or
on lets in existing subdivisions. Both the development controls and
the controls for existing sources of water pollution would be imple-
mented pursuant to the programs set forth in Chapter IV.

Alternative B -- Strict Adherence to Land Capability

The federal Clean Water Act and the State Board's nondegradation
policy require the maintenance of existing water guality, however,

a water guality plan may set further controls aimed at providing
additional water quality protection. Additional controls may be
directed towards achieving a partisl restoration of natural water
quality, or simply to provide additional assurance that existing water
quality will be maintained. Alternative B proposes to keep erosion
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and surface runoff problems from future development to a minimum by
requiring strict adherence to land capability. Controls on existing
sources of water poliution would alsc be implemented.

trict adherence to land capability requires that development restric
ions enforcing coversge limitations on construction in existing

subd lVlSlQﬁS tske into account the existing land diturbance from
3&&@» sion roads. Under Alternative B, coverage attributable to
SLbﬁEVlS?OQ roads, as well as coverage within each lot, would be
counted against the percent coverage allowed under the land capability
system. Additional development restrictions against new subdivisions,
development on high erosion hazard lands, stream environment Zone
neroachment, and development not offset by erosion and urban runoff
control projects, would alsc be enforced. Permitted development would
have to follow best management practices, and the erosion and urban
runoff control projects, on-site runoff controls, forest practices,
and controls on other water guality problems set forth in Chapter I1I1
would be carried out. Controls would be implemented pursuant to the
programs set forth in Chapter IV.

Alternative U == the Proposed Alternative

Alternative C proposes implementation of the control measures needed

to protect Lake Tahoe water quality, but does not propose development
restrictions beyond those needed to preserve existing water gquality.

As detailed in Chapter III, the necessary control measures include:

. Erosion and Urban Runoff Control Projects

o

. On-site Bunoff Controls

elopment Restrictions Dr@hi@iﬁigg: 1) new subdivisions;

2) construction on high erosion hazard lands; 3) stream environment
z roachment; L} excess coverasge on individual lots; and 5)
ﬁ&vei@@memv bvefore cffsetting erosion and urban runcff control
projects are implemented.

O
vl
1]
:D

.  Best Mansgement Practices for Permitted Development
Forest Practices

. Controls on Other Weter Quality Problems: 1) groundwater; 2) atmos—
pheric sources; and 3] municipal sewage.

In contrast to Alternative B {Strict Adherence to Land Capability),
development restrictions setting coverage limits for lots in existing
subdivisions would consider only the coverage within each lot.
Coverage attributable to subdivision roads would not reduce the amount
of coverage allowed. Chapter IV sets forth the programs to be used to
implement the Proposed Alternative. Other asgencies are encouraged
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help implement the plan, but where no other agency mekes an implemen—
tation commitment the State Water Resocurces Control Board will imple-
ment the plane.

4. Alternative D -- Control Worst Problems

Maintaining the water quality of Lake Tahoe will require costly
control measures, and cause economic hardships. It will be difficult
to raise the funds needed for erosion and urban runcff control pro-
Jects. Development controls will affect property values. Alternative
D proposes, on the basis of social and economie considerations, that
only some of the erosion and urban runoff control projects be construc-
ted, and only those development restrictions aimed at the most extreme
water quality problems be imposed. Only the projects aimed at the
worst erosion problems, the revegetation and slope stabilization
projects making up priorities 1-k, would be implemented. New develop-
ment in existing subdivisions would be allowed so long as best manage-
ment practices are followed, and development is outside high erosion
hazard lsnds and stream environment zones. In all other respects
Alternative D would follow the control measures set under the Proposed
Alternative (Alternative C) and detailed in Chapter III. Implementa=—
tion would be pursuant to the programs set forth in Chapter IV.

Alternative D cannot be adopted consistent with the Clean Water Act
unless the federal nondegradation policy is changed.

5. Alternative E -~ No Action

Alternative E illustrates the consequences if no 208 plan is adopted,
and none of the control measures called for under the other alterna-
tives are implemented. New development would proceed in accordance
with the rules of the Tahoe Regional Flanning Agency., except that
stricter rules of the California Tahoe Regional Planning Agency would
apply in California.

EFFECTZ OF ALTERNATIVES ON WATER QUALITY

The most outstanding feature of the Lake Tahoe Basin is the clarity and
purity of the Lake, and the most important difference between the five
alternatives is the extent to which they protect the Lake. The Proposed
Alternative (C), is designed to maintain the quality of the Lake, and
Alternatives A (No Growth) and B {Strict Adherence to Land Capability)
would provide additional protection beycnd the controls set by the Pro-
posed Alternative. Alternative D (Control Worst Problems) will provide
far more protection than Alternative B {No Action), but will still allow
water quality to deteriorate.

As set forth in Chapter I1, the water guality of the Lake has deterio-

rated as a result of development in the Basin. Algal growth rates have
increased, roughly doubling over the past two decades, and algal growth
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tes are increasing at an accelerating rate. There hag been an increase
attached algae in nearshore waters. Algal growth has been stimulated
the addition of nutrients to the Lake, the most important source of
ese nutrients being erosion from developed aresas of the Basin. Current
trient loadings are several times natural levels. To halt the trend

rds deteriorating water quality, & major reduction in nutrient loadings

=
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s required. If erosion rates and the corresponding nutrient loadings
ontinue at or near current levels, nutrient concentrations and slgal
rowth rates in the Lake will continue to increase over a long period.
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The impact of the five albternatives on water quality can be compared by

ing at the sediment yields projected under each alternative. Sediment

cts the clarity of tributary and nearshore waters, as well as their
ility for fish and aguatic invertebrates. More important, sediment

ds provide an indication of the nutrient loadings from ercsion and

surface runoff. Changes in sediment yields indicate corresponding

changes in nutrient loadings.

Figure V-1 depicts the sediment yields projected for each of the five
alternatives. The projections assume implementation of all controls
proposed under each alternative, as well as construction of all develop-
ment the alternative would allow. DBecause it may not be possible to
enforce controls on both sides of the Lake, Figure V-1 shows for each
glternative the effect of enforeing controls on the California side only,
as well as the impact of basinwide implementation. The projections assume
the Forest Service will voluntarily implement controls on both sides
even if Hevada adopts no enforcement program. Thus, the
ojections for basinwide implementstion and enforcement in
Gﬁ@y refiect differences in sediment yields from privately

entation of the erosion control projects, on-site surface runoff
l evelopment restrictions and forest practices set by the Pro-
rnative (C) will result in a major reduction in sediment yields.
1 i1l be reduced from the current level of about 61,000

7 per year %o about 38,000 metric tons. The stricter controls
on development set by the Strict Adherence to Land Capability Alternative
(B}, will reduce sediment yields by an additional 1,500 metric tons per
3 The No Growbth Alternative (A) would hold sediment yields down to
36,000 metric tons per year.

rovide much less protection,
o

ons per year. Alternative E
resse to about 82,000 metric
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1. Assumes Forest Service will carry out only the highest priorily projects for erosion control on dirt roads and other problem sites on National Forest lands.
2. Assumes Forest Service will carry out no etosion control projects. ) “
* Sediment yield estimates based on refation among land capability, percent disturbance, and sediment generation set forth in Appendix B.

Comparison of Estimated Sediment Yield Under Different Alternative Plans if Implemented by Both States or Only by California
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not possible to determine precisely what reduction in nutrient

, and therefore what corresponding reduction in sediment loads, is
ired to reverse ithe current trend towsrds eutrophication of the Lake.
idering the rapid increase in algal growth rates which has been
observed, in spite of the long lead time before increased loadings exhib
heir full effect, the reduction under Alternative D is not sufficient.
If alternative D is implemented on the California side only, with no
implementation in Nevada, nutrient loadings will increase.
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The reduction in pollution resulting from 1mpgementat ion on the Proposed
Alternative (C) on the other hand, appears Lo be fficient to prevent
further deterioration of the Lake beyond that which already has occurred.
In combination with the reduction resulting from export of municipal
sewage, implementation of the Proposed Alternative would reduce the total
nitrogen reaching Lske Tahoe to levels closer to natural conditions than
to current conditions. While enforcing Strict Adherence to Land Capabil-
ity (B) or No Growth (A) would achieve somewhat grester reductions in
sediment and nutrient loadings than the proposed alternative, the differ-
ence is slight. The difference does not appear to be large enough to
prevent attainment of the federal nondegradation standard. £tate and
federsl laws do not reguire this plan to adopt water quality control
measures beycend those necessary to prevent degradation of Lake Tahoe,

Adopting Alternative A or B would provide an additional margin of safety.
There is a possibility that further research and menitoring mey indicate
that the reductions in nutrient and sediment loads required to preserve

water guality are somewhat grester than that achieved by implementatiocn of
any of the alternatives. Even 1if implementation of Alternative A, B, or C
does not prove sufficient, however, it will reduce pollutant loads to ?%é
point where it is possible, with additional controls, to prevent a deter

oration of water guality. Increases in algal growth, 1f not reversed, &é
least will be S¢led down to where any additional controls which are
regqulred can be identified and implemented hefore there is any extensive
change in the character of the Lake.

Additional control measures could include projects designed to achieve a
greater reduction in erosion from oversteepened roadway slopes and similer
gites than is achieved by the projects proposed here. Greater reductions
in erosion would require considerably higher expenditures than those
stimated in Chapter III1 Other projects could restore certain areas,
Qaf% as subdivisions wheze only a few of the lots have been bullt on, to
their natural state. Restoration of stream environment zones appears Lo
be the most promising measure. The Forest Service is restoring one such
ares, Osgood swamp, which had been altered before the Ferest fervice
acguired the property.
As the Proposed Alternative (C) appears at this time to be adequate to
maintain water quality. the principal benefit of adopting Alternative A
or B would be the greater flexibility provided in case additional controls
later prove necessary. Unc dditional development is allowed, there is
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little that can be done to reduce the increased ercosion and surface runoff
short of removing the structures. Best management practices will slready
be employed in any new development. Thus, a conservaitive approach would
be to prevent any new development until it can be determined, on the bhasis
of later monitoring, that the other controls adopted in fact are adequate.
Preventing fubher development in subdivisions which now have only a few
units would also help preserve the possibllity of restoring these areas
laters.

Stricter controls than those set by the Proposed Alternative would have to
be adopted if it is decided to go beyond preserving existing water quality
and partially restore the natural guality of the Lake. The controls set
by Alternative A or B would be enforced while studies are conducted to
find additional measures to further reduce nutrient loadings.

By reducing the annual sediment and nutrient loadings, all of the alter~
natives except No Action (E) will provide for partial restoration of the
natural water gquality of streams draining disturbed areas in the Basin.
The declines which have been observed in the abundance of aquatic orga-
nisms and in the aesthetic appearance of these streams will be reversed.
The improvement in water quality will be significantly greater under
Alternative A, B, or C than under Alternative D (Control Worst Problems),
but under none of the alternatives will the quality of these streams
approach natural conditions. Under Alternative E there would be a further
decline in the water quality of tributary streams. The extent of the
sediment plumes observed where tributaries enter the Lake will also
increase under Alternative E. Alternative D will reduce sediment plumes
slightly, while a greater improvement can be expected under the other
three alternatives.

Because nutrients entering the Lake remsin over long periods, merely
reducing the annual loadings will not be sufficient to prevent further
declines in water guality. A major reduction in nutrient loadings is
required. Under Alternative D, and to a far greater extent under Alter-
native E, nutr eﬁt concentrations in the Lake would increase, leading to
a viclation of the water quality standards set under state and federal
law. As nutrient levels increased, so would algal productiviity and algal
densities, slowly changing the color of the Lake. In nearshore waters,
increased growth of attached algae could be expected. The reductions in
nutrient and sediment loadings under the Proposed Alternative (C), on the
other hand, should hold algal productivity to the levels observed in
recent years. The clarity and deep blue color of Lake Tahoe will be
meintained.

Municipal Wastewater Treatment

1. Treatment and Export Systems

Four major systems provide treatment and export of sewage from the
Lake Tahoe Basin. These systems are shown in Figure V-2. The South
Tahoe Public Utility District provides service on California’s south
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shore. The Tahoe-Truckee Sanitation Agency and two of its member
entities, the North Tahoe and Tahoe City Public Utility Districts,
serve the north and west shore. Incline Village General Improvement
District provides service for north shore Hevada. Douglas County
Sewer Improvement District No. 1 serves Nevada's south shore.

(A} South Tahoe Public Utility District

The South Tahoe Public Utility District serves virtually all of the
Zouth Lake Tahoe area extending from the Hevads state line to Emerald
Bay. The treatment plant provides tertiary treatment with nitrogen
and phosphorus removals Treated effluent is exported 27 miles to
Indian Creek Reservoir in Alpine County. Designed for a theoretical
capacity of 7.5 million gallons per day (mgd), maximum day, the
treatment facility was completed in 1965. The export system was
completed in 1968,

Effluent from the treatment facility accounts for over 85 percent of
the water in Indian Creek Reservoir. The reservoir stores water for
irrigation. During the growing season, water is relessed into Diamond
Ditceh for use on agriculturasl lands in Alpine Countye. The Reservoir
also provides recreation opportunities including a trout fishery.

Numerical limitations on the chemical constituents of the discharge

to Indian Creek Reservoir are set by the Lahontan Regional Board.
Beginning in 1975, these linmitations were violated intermittently,

due to increases in the amount of sewage being itreated by the plant
and deterioration of plant equipment. The discharge contained high
concentrations of nutrients and ammonia. The nutrients have caused
eutrophication of the Reservoir, with yearly algal blooms and growths
of noxious weeds along the shoreline. The high ammonia concentrations
also caused fish kills.

In response to enforcement action initiated in 1977 by the Lahontan
Regional Board, the South Tahoe Public Utility District has spent
approximately $700,000 for interim improvements. The district's

panel of consultants has set the effective capacity of the treatment
and export system at 7.0 mgd. Further improvements may be necessary,
however. The district is preparing facilities plans and has requested
grant assistance for treatment plant modifications needed to improve
plant reliability, as well as for treatment plant expansion.

(B) Tahoe-Truckee Sanitation Agency: North Tahoe
and Tahoe City Public Utility Districts

The North Tahoe Public Utility District and Tahoe City Public Utility
District provide wastewater collection service slong the north and
west shores of Lake Tahoe. Interceptors extend to the Nevada state
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line on the north shore, and to Bliss Park, nort
the west shore. The sewage is treated at the Ta
Agency treatment facilities near Truckee.
The &&hoewm“uckse Sanitation Agency is a five-district joint povers
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(D) Douglas County Sewer Improvement District No. 1

Wastewater collected in the five sewerage dist: vada's south
shore ig treated and exported by facilities oper he Douglas
County Sewer Improvemen®t District No. 1. Casine ADProx—
imately 70 percent of the sewage handled by the

After secondary Z%eazméﬁf ef t is exported over Daggett Pass
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year, the effluent is used for lrrigation on a ranch in the Carson
Vall leve

The treagtment facilities are i%ﬁdeggatég Be
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effective capacity of less than 1.8 mgd. Efflu set by
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the Nevada Division of Environmental Protection were violated for

nine months in 1977 and ten months in 1978. The effluent produces a
visible foam when it is discharged directly to the Carson River, and
there is clear evidence of adverse impacts on sguatic life below the
discharge point. Due to the inability of the sctivated sludge unit to
meet effluent limitations, the district has used an oxidation pond to
provide additional treatment. Some of the sewage in the unliined pond
percolates into the groundwater and ultimately will flow into Lake
Tahoe,

Available Capacity

The capacity of the treatment and export systems to handle future
development without expansion or modification can be determined on
the basis of the effective capacity of the systems and current high
flows. Effective capacity is the ability of the system to collect,
treat, export and dispose of wastewater in compliance with standards
set by state and federal water quality agencies. Effective capacity
may be less than design capacity, as the limiting component of the
system may not prove capable of adequately treating flows for which
the system was originally designed.

The current high flow for each of the four systems is estimated here
based on historic flows or on projections based on known commitments.
Actual flows may be different because of new connections made after
the historic high flows, changes in occupancy, water conservation, and
reductions in infiltration and inflow.

Unless estimates of available capacity are regularly updated, un-
planned building moritoria may result when commitments meet or exceed
the effective capacity of the treatment systems. If flows exceed
effective capacity, violations of effluent limitations and water
quality standards result. The sewerage agencies are best equipped to
provide the information needed to regularly update estimates of
avallable capacity.

It is proposed that as part of any water quality plan approved for the
Lake Tahoe Basin, the permits and waste discharge requirements issued
to sewerage agencies require them to submit annual reports providing
the information needed to update the estimates of available capacity
made here. The reports shall state:

. The effective capacity of each key element of the collection,
treatment, export and disposal system

. Current high flows
. An allocation of capacity among: 1) current users; 2) projects

for which connection permits have been issued; 3) capacity cur-
rently used or to be reserved for public agencies; 4) projects for
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which will-serve letters or similar commitments have been issued;
and 5) additional capacity, listed in terms of total flow and
single family dwelling unit equivalents.

. The npumber of additional connection permits or service commitments
to be issued in the following year, and the flow projected from
these units.

N Any proposed actions, including time schedules and financial
plans, which will provide increases in effective capacity.

The reports shall be reviewed by the Lahontan Regional Board or the
Nevada Division of Environmental Protection, and will be made avail-
able to other public agencies and interested individuals.

Before a subdivision lot can be offered for sale or lease in Califor-
nia, the Real Istate Commissioner must issue a final public report.
Where, as in the Lake Tahoe Basin, a sewer connection is needed for
residential or commercial construction, a lack of available sewerage
capacity constitutes grounds for the Commissioner to deny issuance of
the report. In addition, the Subdivision Map Act requires cities and
counties to determine whether the discharge of sewage from a proposed
subdivision to a community sewer system will result in a viclation of
waste discharge requirements set by the Regional Water Quality Control
Board. If the new subdivision would cause or add to a vioclation of
waste discharge requirements, the city or county may disapprove of the
subdivision. ESewage treatment capacity on the California side of the
Basin currently is not adeguate t0 serve all of the lots in existing
subdivisions. Therefore, no nevy subdivisions should be approved by
the Real Estate Commissioner or by local government unless treatment
facilities are expanded.

Current estimstes of available capacity for each of the four sewerage
gystems in the Basin are set forth below.

(A) South Tahoe Public Utility District

The capacities of the major components of the South Tahoe Public
Utility District treatment and export system and estimated high
flows are shown in Table V-1,

Indian Creek Reservoir cannot hold all of the water discharged into

it without some release before the start of the irrigation season.
Based on the ratio between peak and average flows, the capacity of

the reservoir works out to the equivalent of 5.0 mgd, meximum day.

The permit for the discharge fo Indisn Creek Reservolr does not
prohibit releases before the irrigstion season, however. The capacity
estimates in Table V-1 agsume an effective capacity of 7.0 mgd for the
treatment and export systems, based on the capacity rating set by the
Zouth Tahoe Public Utility District's panel of consultants.
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TABLE V~1

ESTIMATED AVAILABLE CAPACITY
of the SOUTH TAHOE PUBLIC UTILITY DISTRICT

COMPONENT

Collection System
Treatment Plant
Export Pumping

indian Creek Reservoir

EFFECTIVE CAPACITY

CAPACITY

Varies
7.0 mgd, maximum day
8.6 mgd, maximum day

5.8 mgd, maximum day

FLOWS
Projected flows from all units
connected as of August 1, 1979 6.2 mgd
Contractural obligations
to public agencies not yet exercised 0.33 mgd
Potential high flows 6.53 mgd

Estimated Available Capacity

(7.0 mgd ~ 6.53 mgd): 0.47 mgd

REMARKS

No known capacity problems
Below design capacity of 7.5 mgd
Limited in high lift section™

Cannot store all effluent without
discharge before irrigation season

Total allocation for Forest Servic’é
and State Parks is 0.47 mgd

* The District is currently testing the capacily of the export line between the treatment plant and the Luther Pass pump station,

The District indicates capaci

ty is probably between 7.5 and 9.0 mgd.
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Flows are estimated on the basis of data developed by the South Tahoe
Public Utility Districte When all existing connections and contrac-
tural obligations are taken into account, the remaining capacity is
estimated at 0.47 mgd.

(B) North Tahoe and Tahoe City Public Utility
Districts

Table V-2 estimates the available capacity of the North Tahoe and
Tahoe City Public Utility Districts. The capacity of the Tahoe-
Truckee fanitation Agency treatment facilities has been apportioned
among the five member entities. The total allocated to the two
districts within the Lake Tahoe Basin is 2.94 mgd.

The high flow estimate is based upon 11,696 equivalent single family
dwelling units connected or issued connection permits as of August 1,
1979. Flow per unit is derived from occupancy rates, persons per
single family unit, and per capita wastewater generation data from the
197k Tahoe Regional Transportation Study.

After contractual obligations to public agencies are fulfilled, only
0.05 mgd are estimated to be available for new development beyond the
units for which connection permits already have been issued.

Based on a recommendation made by the State Water Resources Control
Board in response to questions presented by a court reviewing the
current flow allocations for the Tahoe-Truckee Sanitation Agency,
those allocations may be changed. The allocations would remain the
sane for the summer months, but higher flows would be allowed for the
rest of the year. The change would not increase the available capa-
city estimated here, however, as the high flow estimate is based on
population and per capits wastewater generation during the summer
months.

(C) 1Incline Village General Improvement District

Estimated available capacity of the Incline Village General Improve-
ment District facilities is summarized in Table V-3. Flow estimates
are based on flows observed in the treatment plant in August 1978,
plus flows obsgerved from the Washoe County Sewer Improvement District
No. 1. Before completion in 1979 of an interceptor leading to the
Incline Village general Improvement District plant, Washoe County
Sewer Improvement District No. 1 contracted with the North Tahoe
Public Utility District to handle its sewage. Since completion of
the interceptor, the Washoe County Sewer Improvement District Ho. 1
has merged into the Incline Village General Improvement District.

The available capacity of the Incline Village General Improvement

District facilities is estimated at 1.07 mgd.



TABLE V-2

ESTIMATED AVAILABLE CAPACITY

of the NORTH TAHOE and TAHOE CITY PUBLIC UTILITY DISTRICTS

EFFECTIVE CAPACITY

COMPONENT CAPACITY REMARKS
Collection System Varies No known capacity problems
Export {nterceptor 3.89 med All pravity flow
Treatment Plant 2.94 mgd, 7-day average Allocation of Tahoe-Truckee

Sanitation Agency facilities fo
flows from Tahoe Basin

FLOWS
Projected high flow from all
connected units and private includes 8.046 mgd from Forest
units with sewer permits 2.82 mgd Service
Contractual obligations to .
public agencies not yet A total of 0.118 mgd is reserved
exercised 0.072 mgd for Forest Service through 1985
Estimated Available Capacity 0.05 med
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TABLE V-3

ESTIMATED AVAILABLE CAPACITY

of the INCLINE VILLAGE GENERAL IMPROVEMENT DISTRICT

EFFECTIVE CAPACITY

COMPONENT CAPACITY REMARKS
Collection System Varies
Treatment Plant ’ 3.0 mgd, 30-day average
Export System 3.0 mgd
FLOWS
Historic Flows 1.33 mgd 1.05 mgd treated in August 1978

plus 0.28 mgd from former Washoe
County Improvement District No. 1

Reserved for Public
Agencies ]

Estimated Avaifable Capacity 1.67 mgd
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(D} Douglas County Sewer Improvement District No. 1

The Douglas County Sewer Improvement District No. 1 has made commit-
ments far in excess of the avallable capacity of its trestment and
export system. Table V-4 summarizes the capacity and demands upon the
system.

The effective capacity of the district’s treatment plant is 1.8 mgd.
Flows in excess of this capacity are not adequately treated. The
district has proposed substantial interim modifications which will
raise the treatment facility capacity to between 2.3 and 2.5 mgd.

If all the new casinos and casino expansions with will-serve letters
from the Douglas County Sewer Improvement District No. 1 are built,
average flows in the system will incresse to an estimated 3.97 mgd.
This figure includes only those projects which have received all
necessary approvals from the Tahoe Regional Planning Agency, and does
not include approximately 650 proposed dwelling units granted building
permits as of February 197G.

Flows from Projected Growth

Cewage flows can be projected for the level of development allowed
under each of the five alternatives. These flow projections, shown in
Table V-5, are based on the population projected for each alternative.

The population projections are shown in Table V-18 and their deriva-
tion is explained in the accompanying text. The population projec-
tions, and hence the flow projections in Table V-5, reflect conditions
when all development allowed under each alternative 1is completed.
Under the Strict Adherence to Land Capability {B) and Proposed Alter—
native (C), where development is phased in over a 20-year periocd, the
projected flows would be reached by the year 2000. For Alternative D
(Control Worst Problems) and E (No Action) the ultimate level of
development would be reached by 1995 in Californias. The year when
development would be complete in Nevada is not determined. The land
use and land capability data used to project populations does not take
into account any development for which sewer permits have been issued
since 1977, but which would not have been allowed under the controls
set under one or more of the alternatives. Hence, the flows projected
in Table V-5 under the No Growth Alternative may be somewhat lower
than flows estimated on the basis of current commitments.

The population figures were multiplied by estimates of per capita flow
to yield summer average flows, which in turn were converted to peak
flows. Per capita flow estimates, based on 1974 summer average
population estimates derived from Tahoe Regional Transportation Study
data and summer seasonal sewer flows for the same year, are shown in
Table V-6. The population figures used to determine per capita flows,
like the population projections, do not include day users. The higher
per capita flows shown for the Douglas County ZSewer Improvement
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TABLE V-4

ESTIMATED AVAILABLE CAPACITY

of DOUGLAS COUNTY SEWER IMPROVEMENT DISTRICT NO. 1

EFFECTIVE CAPACITY

COMPONENT CAPACITY REMARKS
Collection System Varies Mo known capacily problems
Treatment Plant 1.8 mad 2.5 mgd after completion of

inferim improvements
Export Pumping 2.88 med
FLOW

Historic High Flow 2.05 med August 1578

Reserved for Public Agencies 8

Estimated Available Capacily: 0.45 mgd

Avyailable only afler completion
of interim improvements




TABLE V-5

PROJECTED FLOWS (MGD)

ALTERMNATIVE

A 8 C D E
EFFECTIVE No Growth Strict Adherence Proposed Control Worst No Action
SERVICE AREA TREATMENT To Land Alternative Problems
CAPACITY Capability
South Tahoe PUD 7.0 mgd 6.5 6.7 i.5 9.4 110
maximum day
North Tahoe PUD 2.94 mgd 2.4 2.5 31 4.0 4.7
Tahoe City PUD I-day avg.
incline Village G.1.D. . 3.0 mgd, . 1.1 1.2 1.5 1.9 4.8
30-day avg.
Douglas County S.1.D. 1.8 (2.5) mgd, 1.9 1.5 LY 2.3 8.1
30-day avg.
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TABLE V-8

PER CAPITA WASTEWATER GENERATION

SERVICE AREA GALLONS PER CAPIT
PER DAY 1/
South Tahoe Public Utility District 752/
North Tahoe and Tahoe City Public Utility Districts 85 3/
incline Vi!’iage General improvement District 110 4/
Douglas County Sewer improvement District No. | 140

1/ All estimates are based on 1974 summer average population, derived from Tahoe Regional
Transportation Study data, and summer seasonal sewage How observed in 1974, The population
served and sewage collected by the former Washoe County Improvement District No. 1 are taken
into account in the Incline Village General Improvement District estimate.

2/ Using the 1975 mid-census population estimale by the State Depariment of Finance and seasonal
sewage flows for summer 1975, sewage flows compute to 76 gallons per capita per day.

3/ The 1974 final environmental impact statement for the Tahoe-Truckee Sanitation Agency
facilities estimated current flows at 80 to 85 gallons per capila per day.

4/ The 1979 facilities plan for the Incline Village General Improvement District computes August 1978
peak fiows at 110 gallons per capita per day.
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District He. 1 are the result of higher day use in the casino core
area than in other parts of the Basin. The conversion factors set
forth in Table V-7 were used to convert average flows into high flow
estimates, which are expressed in the units by which effective capa~
city is rated for each district. The conversion factor used for the
North Tehoe and Tahoe City Public Utility Districts is taken from a
draft Environmental Impact Report on expansion of the Tahoe-Truckee
Sanitation Agency facilities. The conversion factor for the other
systems is derived from flow data in their facilities plans.

Numercus factors could result in flows different than those projected
in Table V-5. Populations could be different because of changes in
occupancy rates or persons per household. If increases in day use are
not proportional to increases in resident, seasonal, and overnight
visitors, the flows could also be different. Finally, changes in
water use habits or in the amount of infiltration and inflow could
affect total flows. Even so, the flow projections provide a basis for
determining when detailed facilities planning will be necessary. More
refined flow estimates may be made as part of these detailed plans.
Different flow projections than those used here can be accepted if
they are based on growth which can be expected under applicable land
use ordinances and the restrictions on development called for by the
water quality plan ultimately approved for the Lake Tahoe Basgine.

Facilities Needs

Projects needed to upgrade or expand waste treatment and export
systems can be divided into three groups:

Type 1 ~  Immediate improvements, including temporary or interim
measures to correct existing viclations of effluent
limitations.

Type II - Projects needed for long-term compliance with effluent

limitations.
Type III -~ Expansion of capacity needed for projected growthe

Table V~-11 lists the projects needed in each of these three groups,
and estimates the cost for each project.

The Type III projects listed in Table V-1l are those needed to accom
modate the growth projected under the Proposed Alternative (C). No
expansion of capacity will be reguired under the No Growth {A) or
Strict Adherence to Land Capability (B) Alternatives, although Type I
and Type Il projects will be needed to bring effective capacity up to
current lows.

Only the two systems on the California side will have to be expanded
to treat the increased flows projected under the Proposed Alternative.
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TABLE V~7

CONVERSION FACTORS

SERVICE AREA

South Tahoe
Public Utility Disinct

North Tahoe and Tahoe City
Public Utility Districls

Incline Village
General Improvement District

Douglas County

Sewer lmprovement District No. 1

TERNS OF CAPACITY DESIGNATION

Maximum day

Peak 7-day average

Maximum 30-day average

Maximum 30-day average

CONVERSION FACTOR

1.35

L19

1.13

maximum day

Symmer average

peak 7-day avg.
Summer average

maximum mo. ave.

summer average

S— o

maximum mo, avg.
summer average




If Alternative D (Control Worst Problems) is adopted, all of the
treatment plants except the Incline Village General Improvement
District plant will have to be expanded to handle the projected
flows. Much larger projects than those listed in Table V-8 would be
required for the two California plants. The export pumping capacity
of the South Tahoe Public Utility District would also have to be
increased.

Under the No Action Alternative (E), all treatment plants and all
export systems serving the Lake Tahoe Basin would have to be expanded.

5. Energy Use

The energy used to treat and export sewage from the Basin, based on
flows projected for the Proposed Alternative (C), is estimated in
Table V-9. The estimates assume the projects listed in Table V-8

are carried out. The estimates include primary energy consumption,
that consumed at the treatment and export facilities, and secondary
consumption, the energy used to manufacture chemicals and other
materials used at the treatment plants. The primary energy figures
include only energy used for treatment and export, not for collection.

South Tahoe Public Utility District and Douglas County Sewer Improve-
ment District No. 1 have the highest rates of energy use because of
the distance and elevation sewage must be pumped for export. The
Tahoe~Truckee Sanitation Agency uses more energy intensive waste
treatment processes than the other three plants. Because the sewage
is exported by gravity flow, however, the North Tahoe and Tahoe City
Public Utility Districts have lower energy use rates than the two
south shore districts.

Both primary and secondary energy consumption are a function of the
amount of sewage treated and exported. The larger flows projected for
the Control Worst Problems (D) and No Action (E) Alternatives will
yield corresponding increases in total energy consumption.

D. SBocilal Impacts

1. Pogulation

a. Population Projections

The summer average population projected under each of the alier—
natives, after construction of 211 units which may be built under
each alternative, is shown in Table V-10.

The population in the Carson City portion of the Lake Tahoe basin

is small, and the number of dwelling units is projected to decrease
from fourteen to nine.
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TABLE V-8

PROJECT LIST of WASTEWATER FACILITIES NEEDS

TYPE | PROJECTS

IMMEDIATE NEEDS

SERVICE AREA

PROBLEM DESCRIPTION

FACILITIES DESCRIPTION

COST (Witlionsy

Seuth Tahoe
Public Utility District

South Tahoe
Public Utility District

South Tahoe
Public Utility District

Douglas County Sewer
Improvement District No.1

Douglas County Sewer
Improvement District No.l

Tahoe City
Public Utility District

Lack of storage reservoir
capacily

Discharge of waste within
Basin due {o ruptures of
export line

improve plant reliability

Discharge of waste info
Tahoe Basin

Reduce violations of
effluent limitations,
improve effective capacily

Periodic raw sewage
overflows from collection
system

Mew reservols (Heise Sited

Repair export pipeline

Treatment plant modifications 1/
Line emergency reservoir

Dissolved air flotation unif,
secondary clarifier, diffused
air system

Pump station telemelry
sysiem

1.6 (1980 dollars}

1.4 (1979

1.2(1979

0.5 (1979

1.8 (1979

0.2 (1979

TYPE | FACILITIES (1973 dollars)

SUBTOTAL

12.7

1/ Head Start Program

20
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LE V-8 {continued)

PROJECT LIST of WASTEWATER FACILITIES NEEDS

TYPE 11 PROJECTS

—  LONG-TERM COMPLIANCE

SERVICE AREA PROBLEW DESCRIPTION FACILITIES COST (Millions) IMPLEMENTATION
DESCRIPTION DATE

South Tahoe Yiolation of effiuent Mew secondary trealment 8.4 (1982 1982
Public Utility District | limitations, retais effective | facilities, new reservoir,

capacity of 7.0 mgd irrigation system £
Douglas County Sewer | WMeet more stringent Treatment plant modifica- 18.4 (1982) 1982
improvement efflyent limitabions tions, new effluent )
District No. 1 disposal for 1.9 mgd 3/
incline Village General | Meet more stringent Treatment plant modifica- 4.5 {1982} 1982
General Improvement effluent limitations tions, new effivent

disposal for 1.5 mgd %/
TYPE i FACILITIES (1382 doliars) SUBTOTAL 313

2/ Assumes secondary treaiment export {o new reserveir in Alpine County, land disposal by imigation.
¥
1]

7
37 Assumes secondary treatment, sltorage reservoirs, flood irrigation in Carson Valley on leased land.
4/ Assumes effiuent will be used for wetiands enhancement,

3
By




TABLE V-8 {continued)

PROJECT LIST of WASTEWATER FACILITIES NEEDS

TYPE 1 FACILITIES -

EXPANSION UNDER PROPOSED ALTERNATIVE

SERVICE AREA

PROBLEM
DESCRIPTION

FACILITIES
BDESCRIPTION

South Tahoe
Public Utility District

North Tahoe and
Tahoe City Public
Utility Districts

.5 mgd expansion
{7.0 med to 7.5 mgd)

.2 mpd expansion
at Tahoe-Truckee
Sanitation Agency
glant

Included in Type Il
facilities
Additional facilities,
expand disposal ¥

COST (Mitiions)

IMPLEMENTATION

TYPE 1} FACILITIES (158
ALL TYPES (157

74
4 dollars)

oliarsy SUBTOTAL -
TOTAL -~ 329

BATE
0.5 (1989 1987
1.8 (1982) 1887
2.3

5/ Assumes 7.5 med plant will be conshructed in one stage; the cost cifed represents the estimated incremental cosiof 3
7.5 med plant compared to 2 7.0 mpd plant.
&/ Assumes that 0.2 mad increment will be part of a larger expansion of the plant o serve ali five member entities,
Cost represents share of expansion costs allocated to 0.7 mgd increment.
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TABLE V-9

ENERGY USE FOR SEWAGE TREATMENT AND EXPORT

SERVICE AREA TOTAL PRIMARY TOTAL SECONDARY TOTAL ENERGY USE RATE
ENERGY ENERGY ENERGY BTU Per Gallon
Millions of Millions of Mitlions of Trealed
BTU/yr. BTU/yr. BTU/ yr.
South Tahoe
Public Utility District 83,345 2,558 86,303 47.3
North Tahoe
& Tahoe City
Public Utility District 13,280 19,902 24,182 79.9
Incline Village
General lmprovement
District 11,875 500 12,475 79.0
Douglas County
Sewer improvement
Bistrict No.1 19,558 977 20,535 399




TABLE V-10

PROJECTED POPULATION AFTER COMPLETION

of ALL PERMITTED DEVELOPMENT

A &} ¢ 0 !
STRICT PROPOSED CONTROL
ADHERENCE ALTERNATIVE WORST
N0 GROWTH fo LAND PROBLEMS NO ACTION
(1877 CAPABILITY

South Tahoe PUD 62,505 64,374 72,604 50,587 106,424
Tahoe-Truckee
Sanitation Agency 23,985 24,408 30,332 39,484 46,717

CALIFORMIA - TOTAL #6,430 89,782 102,335 130,071 153,136
Douglas Counly 11,591 11,921 11,937 14,117 19,646
Washoe County 8,534 9,354 11,619 14,635 37,455

NEVADA ~ TOTAL 20,1725 21,7275 23,556 28,572 §7,101
BASIN TOTAL 106,615 111,057 126,492 158,823 240,237
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Population is projected on the basis of housing units to be buillt
under each alternative. Housing units are projected using Tahoe
Regional Planning Agency data showing developed and developable
ascyreage, land capability., and zoning, and applying the restric-
tions on development set by each alternative. The housing unit
projections make use of = 1974 lot count taken as part of the
Tahoe Regional Transportation Study, and are adjusted on the
California side to reflect a 1978 lot count by the California
Tahoe Regional Planning Agency. The housing unit projections
assume that the breakdown between single family units, multiple
family units, hotel/motel units, mobile homes and campgrounds will
follow current patterns. A California Tahoe Regional Planning
Agency ordinance favoring construction of single family homes,
until most of the existing vacant lots are built upon, could
change current patterns in California.

Trends

The population on the Californis side of the Basin which may be
expected 1f growth continues according to previous ftrends can be
calculated using the Department of Finance's "E-150" formula. The
formula assumes that previous birth rates and migration rates will
continue as they have in the past. Table V-11 shows the projected
populations in California using the "E-150% formulas. The formula
assumes no increase in occupancy rates.

Using the Department of Finance's formula, the California pesk
population, including day use, is about 25% higher than the
California average summer population. The Department of Finance's
1976 population estimate of the present population was adjusted to
the California Tahoe Regional Planning Agency's 1978 population
estimates. From the 1978 population estimate, the year 2000
population projection was made.

As can be seen by comparing Table V-10 with Table V-11, if growth
in California continued according to past trends, the population
would soon reach the levels projected on the basis of construction
of all housing units which may be built in the Basin. Under all
five alternatives, the population would reach the buildout level,
including builldout of all new subdivisions allowed under Alterna-
tive E (No Action), before the year 2000. Thus, under each alter-
native, rapid buildout can be expected unless growth is limited by
g growth management ordinance or some other measure which prevents
growth according to earlier trends.

The requirement in the Proposed Alternative (C) that any new

development be offset by construction of measures to correct
existing erosion and runoff problems would phase in growth.
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TABLE V11

CALIFORNIA E~150 POPULATION PROJECTIONS
PROJECTED POPULATION BASED ON PREVIOUS TRENDS

{Assuming No Limitations Are imposed By Amount of Permitted Development}

SOUTH TAHOE PUBLIC UTILITY DISTRICT AVERAGE SUMMER POPULATION

1978 1980 1985 1990 1995 2000
Res. 22,446 25,574 33,1396 40,169 46,942 53,714
Non-Res . 18,233 20,775 27,130 32,631 38,133 43,637
Hotel/Motel 16,769 19,334 25,247 30, 367 35, 487 40,607
Campgrounds 4,609 5,249 6,842 8,236 9,616 11,010
E-150 Total 62,257 70,932 92,615 101,403 13,178 148,968

SOUTH TAHOE PUBLIC UTILITY DISTRICT PEAK POPULATION
Res. 25,990 29,612 38,669 46,511 54,353 62,}95
Non~Res . 21,658 24,677 32,226 38,761 45,296 51,834
Hotel/Motel 20,668 23,549 30,751 36,987 43,222 &9,&?9
Campgrounds 4,264 4,540 7,230 8,704 10,162 11,635
E-150 Total 73,180 33,378 108,876 130,963 155,033 175,123

TAHDE-TRUCKEE SANITATION AGENCY AVERAGE SUMMER POPULATION

Res. 9,004 9,787 11,743 13,877 16,211 18,445
Non—Res . 13,280 14,434 17,320 20,615 23,910 27,205
Hotel/Motel 3,643 3,960 4,751 5,655 6,559 7,463
Campgrounds 2,437 2,540 3,048 3,628 4,208 4,788
E-150 Total 28, 264 30,721 16,862 43,875 50,888 57,901

TAHOE-TRUCKEE SANITATION AGENCY PEAK POPULATION
Res . 12,522 13,610 16,331 19,438 22,545 25,652
Non-Res. 18,387 19,985 23,981 28,543 33,106 37,668
Hotel/Motel 4,439 4,825 5,78% 6,891 7,992 $,093
Campgrounds 2,466 2,680 3,216 3,828 4,440 5.051
E-150 Total 37,814 51,100 49,317 58,700 68,083 77,464

CALIFORNIA AVERAGE SUMMER POPULATIOR
Res. 31,450 35,361 45,039 54,146 63,153 72,159
Non-Res. 31,513 35,209 44,450 53,246 62,043 70,842
Hotel/Motel 20,612 23,294 29,998 36,022 42,046 48,070
Campgrounds 6,946 7,789 9,890 11,864 13,824 15,7498
E~15%0 Total 90, 521 101,653 29,377 155,278 181,066 206, H6Y
CALIFORNIA PEAK POPULATION

Res. 38,512 43,222 55,000 65,949 76,898 87,847
Non-Res. 40,045 44,662 56,207 67,304 78,402 89,502
Hotel/Motel 25,107 28,374 36,540 43,878 51,214 58,552
Campgrounds 7,330 8,2’ 10,446 12,532 14,502 16,686
E-150 Total 110,994 124,478 158,193 189,663 221,018 252,587




{ over a twenty-yesar period, growth
nty-year pericd. Population projec=-
r increments under the Proposed
ble V-1Z.

will be phased in over a
tiong in California by fiv
Alternative (C) are shown

Occupancy

Ccecupancy rates, the percentage of housing units occupied at any
time, may increase as commercial development of Lake Tahoe,
including Nevada casinos, leads to a greater permanent population
to maintain and operste those facilities. Increased use of second
homes in the Basin as retirement residences or rentals could also
increase occupancy rates as would multiple cwnership of vacation
homes. Occupancy rates were 72 percent in California and T0
percent in Nevada in the summer of 19T7hk. Occupancy rates are
higher on the south shore.

At the same time, the nunmber of persons per household may increase.
A shortage of housing, especially low-cost housing for service
employees, may lead more basin residents to share residences,
increasing the population per housing unite.

The extent to which occupancy increases will depend largely on the
amount of commercial development, especially casino expansion, but
will alsc be affected by the amount of new housing constructed.
Increases in occupancy, therefore, will be greatest under Alterna=-
tive A {No Growth) and least under Alternative E {No Action) with
the other alternatives having intermediate impacts. The higher
occupancy rates to be expected as a result of setiing controls
which limit the number of housing units in the Basin could be
prevented by limiting casino expansion.

The population projections in Table V-10 assume no change in
occupancy. With increases in occupancy rates and in the number
of persons per household, the Basin population could be signifi-
cantly higher. Some increase in occupancy is likely. and a large
increase 1s possible.

While increasing occcupancy may yileld an average population well
over projected levels, it would not have a comparable effect on
peak population. The difference between peak and average popula-
tions in the Basin reflects the number of housing units which are
occupled on peak days but asre vacant for part of the season. An
increase in occupancy rates could increase average population
without increasing pesk population. The trend towards more housing
units being occupled by permanent residents would increase occu=—
pancy rates, and thus increase average population, buit might not
affect the population on peak days, when a very high percentage of
a1l units are occupied. In fact, the average number of persons
per housing unit is slightly lower for units cccupied by residents
than for units occupied by non-residents.



TABLE V-—-12

SUMMER AVERAGE POPULATION PROJECTION in CALIFORNIA
UNDER the PROPOSED ALTERNATIVE (C) by 5-YEAR INCREMENTS

South Tahoe PUD

Tahoe-Truckee
Sanitation Agency

California

1977

62,505

23,985

86,490

1985 1590 1995 2000
65,029 67,555 70,079 72,604
25,512 27,159 28,745 30,332
90,601 94,714 98,824 102,336
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d. Epillover

Increasing employment opportunities in the Lake Tahoe Basin, in
combination with a shortage of housing, may cause some spillover
of population to nearby areas. Spillover will stem largely from
casino expansion on the south shore, which will generate Jobs in
the casinos and in hotels, motels, restaurants, shopping centers
and gas stations serving casino visitors. Home employees who
cannot find housing on the south shore may be willing to commute
from outside the Basin. Most of the population spillover will
occur in the Carson Valley in Douglas County, Nevada. There may
alsc be increased growth pressure in Alpine County, California.

The greatest factor in determining the amcount of spillover will be
the extent of casino expansion. Spillover can be limited if
casino expansion is limited. The availability of housing, as
determined by the residential construction allowed under each of
the alternatives, will also be a factor, with spillover being
greatest under Alternative A (No Growth).

Limiting housing construction in the Lake Tahoe Basin may not
generate large population increases outside the Basin. Increased
employment opportunities in the Basin probably will be reflected
more in increased occupancy than in an increase in the number of
workers commuting from cutside the Basin. The increased popula-
tion, reflected either as increased occupancy or spillover,
represents people who move to the Lake Tahoe Basin or the Carson
Valley from other areas. These people may be attracted to the
Basin as much by the opportunity to live at Lake Tahoe as by the
availability of employment, and may not be willing to commute from
outside the Basin. Indeed, to the extent that increased cccupancy
cannot accommodate additional population generated by casino
expansion, the casinos may have difficulty in recruiting employees.

Housing

The number of housing units {single family dwellings, multiple family
dwellings, motel/hotel rooms, and campground and mobile home spaces)
at buildout under each alternative is shown in Table V-13. These
projections assume that the current housing mix is maintained.

Roughly twenty-five percent of the housing units in the Lake Tahoe
Basin are hotel and motel rooms. ¥Five percent of the total housing
units are campground units. In addition, about forty-five percent of
the remaining, residentisl units are second homes. In the futurs,
economic incentives may favor second home construction even more
{Dornbusch, 1978).



TABLE V-13

HOUSING AVAILABILITY (TOTAL UNITS)

A B G O E
STRICT
ADHERENCE PROPOSED CONTROL
NO GROWTH to LAND ALTERNATIVE WORST
(1977 LEVEL) CAPABILITY PROBLENMS NO ACTION
CALIFORNIA - TOTAL 37,530 38,516 43,288 53,646 66,272
REVADA -~ TOTAL 10,098 10,687 11,875 14,508 43,725

BASIN -~ TOTAL 47,628 45,203 55,163 68,154 109,997




Low-income housing is in short supply in the Lake Tahoe Basin. This
shortage is not expected te change under any aslternative, as there is
very little market incentive for construction of low-income housing in
the Basin. Very little low-income housing is being buillt, or even
proposed, despite a California ordinance favoring low-income housinge.
Low-income multiple family units are exempt from a California Tahoe
Regicnal Planning Agency ordinance which limits residential construc-
tion to one unit per lot.

The State Water Resources Control Board must consider housing needs
before adoption of water quality standards, but the State Board is not
required to weaken.water quality standards where there is a need to
develop more housing within a region. In addition, under federal law,
housing needs do not constitute a valid basis for weakening water
quality standards for waters like Lake Tahoe which constitute an
outstanding national resource. In the Lake Tahoe Basin, relaxing
water quality standards would not be an effective means of meeting
housing needs. Much of the additional housing would be second homes,
and almost none would be low-income housing. Housing needs in the
Lake Tahoe Basin should be addressed through more direct means than
through modification of water quality controls. Strong incentives for
low-~income housing, in the form of subsidies or priority for building
and sewer permits, are needed to overcome market conditions favoring
higher-income and second home housing.

Except under Alternative A (No Growth), which bars any new develop-
ment, the development restrictions set by the various alternatives
still leave local and regional government some flexibility in deciding
how much housing there should be. The restrictions are based on land
capability and the extent of land disturbance. They do not specify
how many units can be built. More units could be built if local and
regional ordinances limiting the number of units allowed per lot are
amended.

Land Use

a. Within the Lake Tahoe Basin

Within the Tahoe Basin, much of the land zoned for urban use has
not been subdivided or otherwise committed to development. Table
V-1l shows the amount of land currently being used for various
purposes and the amount of land which will be devoted to those
purposes if all areas zoned for urban use by the Tahoe Regional
Planning Agency and the California Tahoe Regional Planning Agency
General Plans are developed. The General Plans of the two agen-
cies set the same land use district boundaries.
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TABLE V-—-14

LAND USE and ZONING in LAKE TAHOE BASIN *

LAND USE DISTRICT

EXISTING LAND USE

GENERAL PLAN

(Acres) (Acres)

Rural Estates 2,488 2,331
Low Density Residential 13,308 19,1498
Medium Density Residential 1,626 1,504
High Density Residential 1,074 2,210
Medium Tourist Residential 3 3
Tourist Commercial 1,024 1,320
General Commercial 1,123 1,503
Recreation 2,207 4,328
Public Service 127 898
Conservation Reserve - 1,753
General Forest 174,538 163,004
BASIN TOTAL 198,118 198,118

# Source: Tahoe Regional Planning Agency (1977).
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The General Plans would allow development of a large ares which

is now forest. By prohibiting further subdivisions, all alterna-
tives, except E (No Action), would preserve existing land uses
instead of allowing the further urbanization called for by the
General Plans. Limiting the extent of development 1s consistent
with the Forest Service's Land Management Plan for the Basin,
which calls for preservation of a larger area of forest lands than
is provided for by the General Plans.

Restrictions on development would also preserve open space within
areas already subdivided or otherwise committed to urban use.
Alternative A (No Growth) would keep the largest amount of open
space, while Alternatives B (Strict Adherence to Land Capability)
and C (Proposed Alternative) would preserve somevwhat less open
space. Alternative D (Control Worst Problems) would preserve
considerably less open space than the stricter alternatives, but
would still prevent development on about 25 percent of the pre-
sently subdivided land which would be built upon under Alternative
E (No Action).

A large part of the open space preserved under Alternative D
(Control Worst Problems), including most of the open space pre-
served within existing urban areas, would be in stream environment
zones. Alternative D would preserve over 1,000 acres of stream
environment zone within existing subdivisions plus approximately
6,500 acres of stream environment zone in presently unsubdivided
areas which would be developed under Alternative E (No Action).
Alternatives A (No Growth), B (Strict Adherence to Land Capability)
and C (Proposed Alternative) would also preserve this stream
environment zone acreage as oOpen SPACE.

Restrictions on stream environment zone development would prevent
development in the floodplain, reducing the hazard of flood

loss. Financial assistance from the federal Department of Housing
and Urban Development cannot be provided for housing in flood
hazard areas unless the community is participating in the National
Flood Insurance Program. Two areas of the Basin, Placer County
and the parts of El Dorado County outside the City of South Lake
Tahoe, do not have the development restrictions or building
standards necessary to participate in the programe.

Outside the Basin

If development restrictions cause a spillover of population from
the south shore of Lake Tahoe to Alpine County, California or the
Carson Valley in Douglas County, Nevada, development in these
areas could cause a loss of range and forest land. The more
spillover, which would be greater under the alternatives setting
tighter controls on development, the more serious the possible
land use problems outside the Tahoe Basine.
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The extent of spillover may not be significant under any alterna-
tive, however, as a housing shortage within the Basin is more
likely to cause an increase in occupancy than it would development
outside the Basin. In any event, the area developed ocutside the
Basin should be far less than the area preserved as forest land or
open space within the Basine.

Mitigation measures should be adopted by the counties or the State
of Nevada to prevent spillover from adversely affecting land use
outside of the Lake Tahoe Basin. Limiting casino expansion, the
principal cause of any population spillover into areas adjacent to
the Lake Tahoe Basin, would prevent spillover and the land use
changes it causes. Zoning to protect environmentally sensitive
areas could also help prevent spillover from causing environmental
problems.

Transportation

Transportation intc and within the Lake Tahoe Basin is almost entirely
by automobile. Commercial busg, train, and air service do not account

for s significant portion of the trips to the Basin. The location of

the Basin with respect to nearby population centers is shown in Figure
V-3. Seven million people live within four hours’ driving distance of
the Basin. Access is provided primarily by two-lane Californis high-

ways. About 70 percent of the trips to the Basin are from California;
30 percent are from Nevads.

Figure V-4 shows the major transportation corridor on the south and
east shores of the Lake. Highways 89 and 28 are the major corridors
on the west and north shore. Highway 50 is the major corridor on the
south shore. Commerciasl flights use the South Lake Tahoe Airport and
the Truckee-Tahoe Airport, near Truckee to the north of the Basin.
Greyhound provides bus service to Basin destinations. One AMTRAK
passenger train runs each day with a stop at Truckee. Public transit
within the Basin is provided by two bus systems, one operated by the
City of South Lake Tahoe and the other operated on the north shore by
Placer County.

Traffic volumes are at or near the capacity of the roads entering the
Basin and along major corridors within the Basin. Traffic congestion
is greatest along Highway 50 near the state line where traffic volume
is at capacity, with stop and go traffic at low speeds, for periods of
eight hours or more. Traffic in the Tahce City area alsc is congested
in both summer and winter.

The Lake Tshoe Basin is well suited for public transportation. Most
traffic occurs within a few narrow corridors. Most trips to the south
shore casino ares originate near the Highway 50 corridor. Most trips
to the Tahoe City area on the north shore start in areas close to the
Highway 89-Highway 28 corridor. Traffic demand is relatively uniform,
spread out over a long portion of the day.
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Figure V—-3
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Figure V-4

-~ 10 Ranc

To Sacramento @

TRUCKEE

g 4

\ Truckee - Tahoe ;‘2 4 Ts Reno
N 74

Airport

Squaw
‘Vuiiey

WASHOE

Alpine CO.

Meadows

CARSON
CITY

\""w: To
.\, Carson City

-

e

Homewood

PLACER

co. DOUGLAS
Co.
EL DORADO i“
Co. \ ‘
SOURCE: S To
California Tahoe Regionai’\%, ~ Minden
Planning Agency, Regional

Transportation Plan

e
4 LANES . \,94/4
Lgke Y )
“Tahoe )
VAéfgpgs?,

I aLPINE
co.
To g
Sacramento , T v © LANES /s
4 e Tl e,
— LOCAL TRANSIT SERVICE s“ T ifg, ;f Ceevit
B i (1) arkisevilie
AREAS R -
% — AMTRAK SERVICE )}i }4‘

217



Traffic Volumes

Traffic volume will correspond to the level of development allowed
under each of the alternatives. Basin residents account for about
60 percent of the automobile trips within the Basin, but because
visitor trips are longer on the average -- 6.3 miles per trip as
compared to 4.1 miles per trip for residents -- total miles
traveled are about the same. Resgtrictions on development will
limit the number of residents and visitors in the Basin, and thus
also limit the amount of traffice.

Increases in traffic will cause congestion on roads where traffic
is now near capacity, and extend the period over which traffic is
backed-up at areas already at capacity. A Lake Tahoe Basin
Highway Capacity Study, prepared by the California Tahoe Regional
Planning Agency in 1979, indicates the effect of a 17 percent
increase in traffic -- about the increase which may be expected
under the Proposed Alternative (C). On peak days, traffic would
exceed highway capacity for over ten hours at every critical
location on the Californie side of the Basin. At the south shore
state line, traffic would be at capacity for 18 consecutive hours.
At the north shore, where peak traffic is still slightly below
capacity, capacity volumes would be maintained for 13 straight
hours. The much larger increase in traffic to be expected under
Alternative D (Control Worst Problems) would cause even more
severe traffic problems. Traffic under the No Action Alternative
(E) would far exceed that which Basin highways conceivably could
handle.

Expanded public transit could limit the increases in traffic, but
the extent to which public transit can cut automobile use in the
Basin remains to be seen. It is unlikely that public transit
could handle even the moderate growth projected under the Proposed
Alternative (C) without some increase in traffic congestion. A
significant worsening of traffic conditions can be expecied under
Alternative D.

Transportation Facilities

Construction of new roads to handle the increased traffic pro-
Jjected for the Lake Tahoe Basin would cause serious water quality
problems. Road construction adds large impervious surfaces,
increasing surface runoff and erosion. Road cuts also add to
erosion and runoff problems. The quality of runoff water from
heavily used roads and highways is seriously degraded. The most
serious water quality problems threatened by new highway con-
struction in the Lake Tahce Basin stem from encroachment of stream
environment zones and construction in high erosion hazard lands.

218



The prohibitions against encroachment of stream environment zones
and high erosion hazard lands, proposed under all but the No
Action Alternative (E), will effectively prohibit new highway
construction in the Basin. Only relatively short segments could
be constructed without crossing stream environment zones or high
erosion hazard lands. Adoption of the prohibitions, therefore,
would preclude major new highway construction as a means of
reducing traffic problems.

Variances are not provided for new highways designed to reduce
traffic congestion, however. Construction of new reoads in high
erosion hazard lands or stream environment zones would cause water
quality problems which far cutweigh any benefits in traffic
improvement. The Regional Transportation Plan in force for the
California side of the Basin, where the most heavily congested
areas are located, concludes that envirommental considerations,
especially air and water quality, preclude expansion of the Basin
highway system.

Traffic problems can be mitigated by limiting the amount of
additional development in the Basin or by providing expanded
public transportation. The four alternatives which set prohibil-
tilons affecting highway construction also limit the amount of
development in the Basin to varying degrees. If it is believed
that the Proposed Alternative (C) allows too much traffic conges-
tion, the stricter limitations set Ly the Ho Growth Alternative
(A) could be adopted. Limitations on casino expansion, which
draws more traffic into the most heavily congested road segments,
could also be adopted by Nevada or by Douglas and Washoe Counties.

The Regional Transportation Plan for the California portion of the
Basin, prepared by the Californis Tahoe Regional Planning Agency,
calls for an extensive public transportation system. Major
elements of the plan include:

o Greatly expanded transit service, with exclusive bus lanes and
Ly §8 s
service at reduced fares

. Peripheral parking facilities and associated transportation
gystems to provide visitors with an alternative to automobile
use in the Basin

. More bikevways

. Improved pedestrian facilities, and

. Road use or entry charges

Implementation of these measures would reduce automobile use in

the Basin. The Californis Alr Rescurces Board adopted these
measures ag part of a Lake Tshoe Basin Nonettainment Plan, required

218



to meet the requirements of the federsl Clean Air Act. In adopt~
ing the plan, the Air Resources Board resolved that the basinwide
public transportation system provided by these measures 1s essen-
tial to attainment of federal air quality standards for carbon
monoxides

Implementation of a basinwide public transportation system may, in
some cases, require construction in stream environment zones or
high erosion hazard lands. For example, minimal road widening of
up to five or six feet may be required for bus lanes or bikeways.
In contrast to new highway construction which would affect large
areas, the amount of land required for these public transportation
facilities will be insignificant. Construction will be along
existing transportation corridors, instead of in previously
undeveloped areas. Wherever possible, existing structures or
fills will be used when stream environment zones must be crossed.

Accordingly, the prohibitions on development proposed for Alterna-
tives A through D make exception for measures required to implement
the basinwide public transportation system. The public transpor-
tation system will mitigate traffic congestion, is essential to
meeting federal air quality standards, and will have little effect
on water quality. In fact, the public transportation system will
help protect water quality. By reducing automocbile traffic, the
system will help cut surface runoff problems from areas of inten=-
sive vehicular use.

Controls will still be necessary to ensure that adverse impacts on
water quality are kept to a minimum. In California, an exception
to a prohibition will be made only when the Lahontan Regional
Board finds:

. There is no reasonable alternative which avoids the need for
the exception.

» The proJject incorporates measures which will ensure that any
erosion and surface runoff problems caused by the project are
kept to a minimume.

. Any encroachment of stream and envirconment zones or high
erosion hazard lands 1s mitigated by restoration of presently
disturbed areas in the Basin sufficient to offset the effect
of the projects

One kind of mitigation project could be restoration of stream
environment zones which have been altered by previous development.
Ideally, mitigation measures should be in the same watershed, but
mitigation could be provided on any stream in the Basin. Projects
already required as part of this plan or other orders issued by
water quality control agencies shall not be accepted as mitigation
measures.
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The prohibitions adopted under the Proposed Alternative (C) should
not affect construction of transportation facilities other than
highways and facilities part of the basinwide transportation
system adopted by the Air Resources Board. The Regional Transpor-
tation Plan does not provide for additional runways or taxiways at
the South Lake Tahoe Airport. Terminal facilities, which the
Transportation Plan indicates may be expanded, can be constructed
outside stream environment zones and high erosion hazard lands.
The Regional Transportation Plan also proposes a waterborne trans—
portation system, but docking facilities can be constructed
without wetlands filling or any other violation of prohibitions.
The No Growth Alternative (A) would prevent airport expansion and
construction of docks needed for waterborne transportation unless
exceptions are provided for when prohibitions are adopted.

Recreation

Lake Tahoe is a popular resort destination for residents of northern
California and Nevada. On an average summer day, over 120,000 visi-
tors can be expected in the Basin. Outdoor recreation includes
fishing, hiking, and simply enjoying the scenery. The largest winter
sport is skiing. According to the Tahoe Regional Planning Agency's
Draft 208 Plan, approximately two-thirds of the visitors come primar—
ily to enjoy the Lake, the mountain environment, and the cutdoor
recreation opportunities offered. The remainder come for gaming and
entertainment at the casinos.

To the extent that the alternatives protect water guality and preserve
open space, they will help protect the quality of outdoor recreation
in the Lake Tahoe Basine.

Control measures adopted to prevent erosion from gkl area expansion,
set under all but the No Action Alternative (E), severely restrict the
areas where additional ski resort development way take place. The
California Tahoe Regional Planning Agency’'s Regional Plan provides,
however, that no new large or major facilities shall be provided for
alpine skiing. As part of its preparation of Part 2 of the Land
Management Plan for the Lake Tahoe Basin, the Forest Service is
considering several sites for possible ski resort expansion (Forest
Service, 1979). One of the possibilities being considered involves
expansion of Heavenly Valley by adding new ski slopes at sites cutside
the Lake Tahoe watershed. As these slopes are cuiside the area
covered by this water guality plan, and erosion from these slopes
would not affect Lake Tahoe, they are not subject to the controls set
by this plan.

The control measures set for ski areas may also affect operation of
existing facilities, especially at times of inadequate snow cover when
operation could cause erosion problems.



There are several ski areas Just outside the Lake Tahoe Basin which
provide opportunities for alpine skiing to residents and visitors of
the Lake Tahoe Basin. This plan does not apply to the operation of
ski areas outside the Basin or limit the possibility for expansion of
these areas.

Alternatives A, B, C, and D restrict the possibility for additional
golf course construction in the Lake Tahoe Basin, although golf course
construction is allowed so long as it is outside stream environment
zones. The California Tahoe Regional Planning Agency's Regional Plan
states that there shall be no new large or major facilities for
golfing in the Lake Tahoe Basin.

The development restrictions set under Alternatives A, B, C, and D may
also limit the possibilities for casino expansion. In addition, this
Chapter suggests limits on casino expansion as & means of preventing a
spillover of growth into areas adjacent to the Basin and as a means

of controlling traffic problems.

E. Public Services and Utilities

1.

Services

Most of the public services and utilities in the Tahoe Basin are at,
or very near capacity. Only a few of the basic services could easily
accommodate the population projected for the Proposed Alternative
(C)e Growth allowed by the No Action Alternative (E) would overwhelm
all services in the near future. If development is slowed, excess
capacity in services will be depleted much less rapidly. One public
service, municipal wastewater treatment, is discussed on pages 189
through 208. Transportation is discussed on pages 220 through 226.
Other public services are discussed in this section. This section
focuses on the problems in the California portion of the Basin because
the majority of the people live in California. In some cases, ser-
vices located in California are also used by Nevada residents.

a. Schools

Schools on the California side of the Lake Tahoe Basin are provided
by two districts.

The Lake Tahoe Unified School District serves the south lakeshore
from Emerald Bay to the Nevada state line. It extends west to
near Twin Bridges, outside the Lake Tahoe Basin. The maximum
number of additional primary and secondary students which can be
accommodated using existing facilities is 1,133.
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The west and north shore areas, including parts of El Dorado

County and Placer County, are served by the Tahoe~Truckee Unified
School District. The maximum number of additional students which
could be acommodated in the Tahoe Basin portion of the District is

953.

Based upon student permanent resident ratios of 1:7 and 1:9 for
the Lake Tahce and Tahoe-Truckee Unified School Districts, respec-
tively, an additional permanent population of T,931 in the south
shore area and 8,577 in the west and north shore areas could be
accommodated. The growth permitted under Alternative D (Control
Worst Problems) could not be accommodated by the existing facili-
ties in the Lake Tahoe ESchool District. The growth permitted
under Alternative E (No Growth) would exceed capacity in both
districts.

Health Care Services

Two full-service hospitals serve the Lake Tahoe Basin: Barton
Memorial Hospital, a private, nonprofit facility in South Lake
Tahoe, and Tahoe Forest Hospital, a public facility in Truckee.
These two hospitals serve the needs of both the California and
Nevada sides of the Basin.

Barton Memorial Hospital can, on the average, adequately serve
the existing permanent population. Capacity is exceeded for
approximately 25 days out of the year during peak demand. The
bed capacity will be increased by about L5 percent when 28
presently unlicensed beds are included.

Tahoe Forest Hospital serves a smaller population than Barton
Hospital and does not provide specialized services. Capacity
is well above the current demand.

Demands for skilled nursing and intermediate care beds exceed
supply. A single skilled nursing facility is available. It
is consistently full and patients often must be referred to
facilities outside the area.

Emergency room care is provided for residents and visitors and
is considered overcrowded.

ELl Dorado and Placer Counties provide mental health services in
South Lake Tahoe and Kings Beach, respectively. These services
do not have any in-patient facilities. Population growth will
require expansion of services as demand increases.

Other services provided by county healtih departments include

various primary-care detection and prevention clinics, rehabil-
itation services, educational programs, and drug abuse and
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alcoholism counseling. Other than the educational programs, which
could handle a 35 percent incresse, and the counseling programs,
which could handle s 10 percent increase, the services are at or
over capacity. Many health care needs remsin unfulfilled for lack
of funds.

Police

The staffing levels of the various police forces in the Basin are
calculated from the permanent resident population. This results
in understaffed services which are strained by the influx of
summer and holiday visitors.

- Fire Protection

Six separate fire protection Jurisdictions serve the California
side of the Tahoe Basin. Some fire protection districts do not
have sufficient staff, facilities, equipment, or hydrant water
pressure. Location of newer developments has, in some cases,
created response time problems, while water pressure in hydrants
varies with available water supply and with the size and length of
the water lines.

Fire protection is not fully adequate in any ares of the Basin.

Fire insurance rates in the Tahoe Basin are among the highest in
the State. Expansion of residential areas would further burden

already overburdened services.

Road Maintenance

Ice control during the winter is a problem on Lake Tahoe roadse.
Erosion control projects would reduce the need for ice control
measures. Runoff from snowmelt would be collected and conveyed
in stable drainage systems rather than allowed to flow across
roadways where it can freeze in thin layers which regquire ice
control for public safety.

Erosion control projects will also reduce the amount of genersl
road maintenance required throughout the year. There will be less
mud flowing onto roads, less regrading of roadsides to maintain
proper slopes, and fewer cases of roads being undermined by
runoff.

These positive impacts on road maintenance would occur under
either Alternative A (No Growth), Alternative B (Strict Adherence
to Land Capability) or Alternative C (Proposed Alternative).
Because Alternative D would only control some of the erosion and
drainage problems, the magnitude of the improvement would be less
than under the other alternatives. Alternative E (No Action)
would allow present problems to continue.
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Sclid Vaste

All solid wastes must be exported from the Basin. The western
and northern shores of the Tahoe Basin, from Rubicon-Meeks Bay
to Etateline, are serviced by the Tahoe City Disposal Company

and the Kings Beach Disposal Company.

These companies dispose of the refuse in the North Tahoe Landfill,
which is on Forest Service land 1.3 miles off Highway 89 aproxi-
mately 5 miles north of the entrance to Sguaw Valley. This
landfill is expected to reach capacity before 1985. The Forest
Service is not willing to lease additional land for solid waste
disposale.

The southern and eastern shores of the Basin are served by the
South Tahoe Refuse Company which operates and maintains a landfill
site east of Gardnerville in Douglas County, Nevada. The site is
leased by the county from the Bureau of Land Management. The fill
receives solid waste from the El Dorado County portion of the
Basin, including the City of South Lake Tahoe, Douglas County and
the Carson City area. Approximately 85 percent of the refuse
comes from the Tahoe Basin. The physical capacity of the landfill
is adequate. In 1980, the Douglas County Commissiocners will
review the landfill operation and decide if the South Tahoe Refuse
Company can continue as the fill operator. The Commissioners'
decision could seriously affect solid waste removal service on the
southern and eastern shore of Lake Tahoe.

Reducing the volume of waste generated and recycling wastes could
extend the time before new disposal sites are needed.

Water Service

Some of the water delivery systems in the Basin are inadequate for
the existing service area populations. Others do not have the
capacity to serve msjor increases in population. Water service
may alsc be limited by the water rights held by water companies
and public utilities. For example, the Incline Village General
Improvement District estimates that it will need 4,600 acre-feet
of water per year 1f all parcels within its service arsa are built
upon. The district has water rights for 3,115 acre-fest per

year. Water rights in the Lake Tahoe Basin are discussed on pages
235 through 243,

Energy Utilities

Natural gas, which is brought in by pipeline, is the largest
source of energy in the Lake Tahoe Basin. Existing supply lines
are adequate, but some additions will be necessary 1if development
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continues. Peak demand for electricity, almost all of which is
generated outside the Basin, has exceeded the reliable capacity of
existing electrical transmission systems. Reliable capacity is
determined by the capacity when the most critical component of the
system is out of service. The Sierra Pacific Power Company has
proposed a master plan consisting of a series of steps by which
capacity can be increased gradually to serve varicus levels of
development. Increases in demand for liguified petroleum gases
and fuel cils, now used by about 9,000 residential and commercial
customers, can be served by increasing the number of trucks

used to deliver supplies or by increasing reserve tank capacity.

Local Agency Revenues

e

Historical Profile

Over the years cities, counties, and special districts have relied
heavily on property tax revenues to pay for the services which
they provide. In the 1950's and early 1960's, local capital
improvements were in large part funded by general obligaticn bonds
repaid through property taxes. By the late 1960's and early
1970's an inflationary trend had started increasing property
values. Assessments and property taxes rose along with the
property values.

As assessments and property taxes rose, people became increasingly
concerned with their rising property taxes. In 1969 the Califor-
nia State Legislature established a homeowners tax exemption which
relieved homeowners of approximately $200 to $250 of property
taxes per year. Local government did not lose any revenue,
however, because the State made up the difference from income and
sales taxes.

In the mid-1970's inflation in housing values skyrocketed. As-
sessments and property taxes followed. Local governments had so
much money available that they rarely had to raise tax rates to
provide for necessary services. By that time, however, the once
generous attitude of the voters towards taxes and general obliga-
tion bonds had turned sour. Fewer and fewer bonds received the
required vote for passage at elections.

The Property Tax Revolution

In June of 1978 the frustration of California property taxpayers
culminated in the passage of Proposition 13, an initiative amend~
ing the California Constitution. Proposition 13 severely limits
local government's ability to collect property tax revenues, o
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pass general cobligation bonds, or to increase other taxes. Pro-
position 13 cut property tax revenues by nearly $7 billion. The
state used surplus funds, bullt up cover a four year period, 1o
"bail out" local government. The bail-out funds heid the loss in
total revenues to local government to about ten percent. As the
accumulated state surplus 1s exhausted, it is unlikely that state
funding of local government will continue at current levels,
especially if a downturn in the economy reduces state revenues.
Thus, Proposition 13 wmay have a far greater impact in the future
that is has thus far.

The State of Nevada alsc has a property tax limitation provision
in its Constitution. Since before 1900, the limit has been $5 per
$100 of assessed valuation. The statutory ratio of assessed value
to market value in Nevada is 35 percent.

Uncertainties in Predicting Revenues

In the wake of Proposition 13, it is impossible to predict with
any certainty the ability of a given unit of local government fo
raise revenues for the services it provides.

. Local agencies in Californias no longer can set property tax
rates to cover budgeted or projected costs. Proposition 13
egstablishes the formula by which property tax rates are
determined.

. Proposition 13 limits reassessments. When property is pur-
chased cor newly constructed, it can be resssessed at 1is
market value. Utherwise, the assessed value may increase by
only two percent per year. HRestriciions on development in the
Lake Tahoe Basin will reduce the value of property subject to
the restrictions, reducing property tax revenue vwhich may be
collected on that property. At the same time, the restrictions
will dncrease the market value of property where development
is allowed or already has occurred. Even 1f it could be
determined how much the property not subject to the development
restrictions would increase in value, the effect on property
tax revenues could not be determined without knowing how often
the property will be sold. About 15 percent of the residential
units in the Basin are scld or exchanged each year, but it
cannot safely be assumed the turnover rate will remein constant.

s Property tax revenues are not necessarily allocsted to the
cities or districts where they are raised. Before Proposition
13, cities and districis levied their own property taxes on
the property within their boundaries. HNow the county super-
visors distribute all the property tax revenue raised within
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the countieg, and are not reguired to distribute the taxes to
the cities or districts within which they are ccllected. Even
before Proposition 13, a county did not have to spend &ll of
the property taxes it received in the same areas as where the
taxes were collected. In recent years a large portion of the
property tax revenues collected in the Lake Tahoe Basin by
Placer and El Dorado county has been spent outside the Basin
to serve areas on the western slope of the Sierras.

. General obligation bonds, previously relied upon o raise
capital for public services, are no longer viable because
local agencies do not have encugh control over thelr revenues
to provide adequate security. Other kinds of bonds carry
higher interest rates. As a result, it is now more difficult
and expensive for local government to raise capital to build
new facilities to serve developing areas.

. The ability of local government to raise fees is clouded by
pending litigation and may be limited by state legislation in
response to opposition to increasing fees.

. The amount of state and federal funds which will be provided
to local government is unknown. The California state surplus
is nearly gone and it is uncertain to what extent the state
will reduce local government's responsibility for existing
state and federally mandated programs. A proposed income
tax initiative, if approved by the California voters, would
severely restrict state revenues. Federal subventions may also
be greatly reduced in the near future. Appropriations for the
Federal Clean Water Grants Program have been less than the
amounts authorized in the Clean Water Act for the last two
years. The last year of authorization for funding of the
program is the 1981-82 fiscal year.

Placer and El Dorado Counties lost nearly $32 million in property
tax revemues as a result of Propostion 13. At least for the next
few years, until the full impact of Propostion 13 is understood,
it will be extremely difficult to determine whether local govern-—
ment can raise enough revenues to provide adequate services for
new development.

This plan proposes that a land purchase plan be adopted as a means
of implementing restrictions on development, although regulatory
programs shall be imposed in the absence of a land purchase
program. A property acquisition program could be created by
legislation establishing a National Scenic Area. Draft proposed
legislation being considered by Representative Fazio {California)
for introduction in Congress includes a provision authorizing
reimbursement of local government for lost property tex revenues.
Considering both the increased property tax values of property
where development is allowed and the reduced service costs to
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local government for property purchased for s National Scenic
Area, the net impact on local government finances may be minor.
Nevertheless, National Scenic Area legislation should include an
authorization to reimburse losses of properity tax revenues. Such
legislation would at least eliminate some of the uncertainties
about what future local government revenues will be.

Relationship of Revenues to the Cost of New Developments

In reviewing the impact of restrictions on development on local
agency finances, the impact on local revenues should not be
considered in isclation from the increassed cost of providing
service to additional development. New construction raises the
assessed value of the property which is developed, but local
government also must provide more services.

A study by California’s Office of Planning and Research in May

1979 found that in nine out of ten cities surveyed, new housing did
not generate enough tax revenues to pay for the increased service
cost to local government (Office of Planning and Research, 1979).
Whether new development pays for itself depends largely on whether
it can be asccommodated within the capacity of existing public
services, or whether capital expenditures to expand public service
facilities will be required.

Many of the public services in the Lake Tahoe Basin are at or near
their capacity. It may well be that restrictions on development
would have a positive impact on local government finances because
the new development would not pay for itself.

Cosgts and Benefits of Erosion Control Projects

Chapter III of this plan identifies $95 million in erosion and
urban runoff control projects required to correct erosion problems
caused by development, especially roadbuilding. Roughly $17
million of these projects are on state highwsys in California and
Nevada. AllL but & few of the remaining projects are on city and
county streets and roads.

Erosion problems on public streets and rosds are the legal respon-
sibility of local government. Paying the full cost of these
projects would place a very heavy burden on local government
finances, however. In California, under Alternatives A (No
Growth), B (Strict Adherence to Land Capability), and C (Prcposed
Alternative), the total cost of the preggﬁzs which are not on
state highways is close to $55 million. BEven though the cost of
implementation would be spread over tweﬁty years, it is unlikely
that local government could raise that much money. Therefore this
plan proposes to use state and federal grants, and seek legisla-
tion for new sources of funds, so that the total local share in
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California can be held to $10 million or less——about $500,000

per year. Under Alternative D {Control Worst Problems). where the
total cost of projects on local streets and roads would be less
than $6 million, grant funds could also be used to reduce the
local shares.

The cost of erosion control projects will be at least partially

offset by reduced road meintenance costs. The State Water Resocurces

Control Board recently conducted an erosion control study and
demonstration project at a heavily eroding site in the Lake Tahoe
Basin (White, 1978). The study found that over a ten year pericd
the project would pay for itself in reduced road maintenance costs
to local government. The savings would be enocugh to pay for the
entire cost of the project, not just the share local government
would have to pay if the project were paid for in part by the
state and federal grants.

Considering the local responsibility for creating erosion problems
in the construction of streets and roads, and the savings in road
maintenance costs, the local share of project costs under Alterna-
tives A, B, and C is justified. Basin residents, as well Basin
visitors benefit from protecting Lake Tahoe. Alternatives D
(Control Worst Problems) and E (No Action), would require less
expenditure by local government, but the savings in road mainte-
nance costs would be less, especially under Alternative E.

Economic Impacts

Because Lake Tahoe is a year-round destination resort, maintaining a
high-quality environment, especially the Lake itself, is essential to
maintaining the economic base of the Basin. To the extent that the
alternatives preserve water quality, they will also preserve the long-term
viability of the Basin econony.

Implementation of control measures to protect water quality will alsc have
adverse economic impacts, especially in the short-term. Economic impacts
must be considered in the preparation of water quality plans. Under the
federal Clean Water Act, ecomomic impacts cannot Jjustify setting lower
standards than are necessary to protect the existing high quality of the
waters of Lake Tahoe. But economic considerations can form the basis for
choosing among alternatives which meet or exceed the federal nondegrada-
tion standard. A water quality plan may also propose measures to mitigate
economic impacts.

1. Land Values
Alternatives A (No Growth), B (Strict Adherence to Land Capability),

C (Proposed Alternative), and D (Control Worst Problems) all place
some restrictions on land use. These restrictions range from a total

230



prohibition on building {Alternative A) to a prohibition on new subdi-
visions with development allowed on existing parcels outside of the
stream environment zones and high erosion hazard lands (Alternative D).

Most of the subdivisions in the Basin were laild out without considera-
tion of the need to preserve environmentally sensitive areas and to
limit coverage according to land capability. There are about 156,000
vacant lots in existing subdivisions on the California side of the
Basin, 15,000 of which are residential lots. 1If the restrictions

called for under the Proposed Alternative (C) are implemented, as many
as 12,000 of these 16,000 lots could not be used for residential or
commercial development. The impact in Nevads would be similar, although
there are fewver vacant lots.

When this plan is adopted, vacant lots which cannct be built upon
without violating the prohibitions set in the plan will substantially
deciine in value. At the same time, land which has already been
developed or where fubure development iz allowed will increase in value
because of the more limited supply of developable land. In addition,
homeowners in subdivisions which have not been completely built-out may
reap substantial asesthetic and economic benefits from restrictions on
further development. Nearby open space will be protected. Persons vwho
own houses in the Basin may have an interest in purchasing adjacent
vacant land 4o provide yards, buffer zones, and natural areas for their
own use and enjoyment.

Regardless of the overall impsct on land values, restrictions on
development will seriously effect the individual lot owners who find
they cannot build on their lots. A land purchase program should be
established to provide relief to these lot owners.

He Land Purchase Programs

A program to purchase lots in the Lake Tahoe Basin, which are not
sultable for development, and thereby relieve landowners of the
financial impact of regulation, could be established by several
different means. OUne method would be through creation of a
National Scenic Area in the Lake Tahoe Basin. FPunds could be
provided from the federal Land and Water Conservation Fund, which
is supported by revenues from offshore oll production. A federal
land ascquisition program could also be established which would
make use of funds raised by selling Bureau cof Land Management land
in parts of Nevada outside the Lake Tahoe Basgin to pay for land
purchases in the Basin.

Property acquisitions could be made by the California Tshoe Con-
servancy Agency 1f funds are appropriated. The Regional Transpor-
tation Plan for the Californis side of the Basin calls for state
legislation to establish a road use or parking fee, with $25
million of the revenues raised over the next ten vears allocated
to the Californis Tahoe Regional Planning Agency.



The Parklands and Renewable Rescurces Investment Program, proposed
in a bill before the California Legislature (SB 547), includes $25
million for Lake Tahoe land purchases. The $25 miliion could be
used as part of the funding for a National Scenic Area, or for
land purchase by state agencies 1f Congress fails to pass the
legislation needed to establish a federal program. 4 high pricr-
ity is placed on purchase of lots in stream environment zones.

The Parklands and Renewable Resources Investment Program, which
includes parks, fisheries, soil conservation and water conserva-
tion elements, will require approval by the California voters,
probably in June 1980.

To prevent further deterioration of Lake Tahoe, controls on
development must be implemented as soon as possible, without any
delay pending establishment of a land purchase program. At the
same time, every effort should be made to establish & land acqui-
sition program, and to provide adequate funding for the purchase
of individual lots which cannot be used for residential or commer-
cial construction.

Because development restrictions will greatly reduce the market
value of the property where development is prohibited, payment

of the fair market value of the property is not the best way to
achieve the purposes of a land purchase program. Market value

may well be reduced to less than the original purchase price. A
better approach than purchase at fair market value would be to pay
the original purchase price plus interest and any special assess-
ments paid by the lot owner.

The State Water Resources Control Board will propose and urge
enactment of the legislation necessary to establish a land pur-
chase program for the Lake Tahoe Basin. Accordingly, the State
board welcomes public comment on how such a program can best be
established. If the necessary legislation has been introduced and
is proceeding towards enactment by the time the State Board adopts
this plan, the State Board will lend its support to the pending
legisiation. Otherwise, the State Bosrd will prepare 1its own
legisistive proposal. Even after regulatory controls are in
force, and the threat to water quality from additional development
is averted, the State Board will continue its efforts to establish
a land purchase program, so that the financial burden on lot
owners can be eliminated.

As a start towards creating a land purchase program, this plan
proposes that at least $5 million in Clean Lakes grant funds from
the Environmental Protection Agency be used to buy land and
development rights in the Lake Tahoe Basin. The state share
needed to match a Clean Lakes grant can be provided by a State
Water Resources Control Board commitment to expend funds available
under the Clean Water and Water Conservation Bond Law of 1978.
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Under the Proposed Alternative {C), the State Board will commit
$10 million in bond funds to protecting Lake Tahoe. Although
these bond funds cannot be spent to buy lots -- they will be used
to construct erosion control projects -—- part of the matching
Clean Lakes grant can be used to buy lots to prevent development
which threstens water guality. Commitments by other state or
local agencies to expend funds for erosion control projects or
property acquisition could increase the funds aveilable for
property acguisition under s Clean Lakes grant.

Other Means of Mitigating Reductions in Land Values

Transfer of development rights provides another means by which the
financial impact on lot owners of restrictions on development can
be reduced. Land use ordinances could provide transferable devel-
opment rights to lot owners whose property cannot be used for
residential or commerclal construction after development restric-
tions are adopted. For example, the owner of a lot on high ero-
sion hazard land could be issued a transferable right to build an
additional unit elswvhere in the Basin. This right could be used,
on any lot where development would not violate the development
regtrictions get by the water quality plan, to build one more unit
than applicable zoning ordinances otherwise would allow. The
holder of a transferable development right could buy ancther lot,
and use the right to build an extra unit, or =zell the right to
another lot owner. The value of transferable development rights
will depend on how many of the rights are issued, and how many
places they may be used. Under Alternatives A (No Growth) and B
(Strict Adherence to Land Capability), a large number of transfer-
able development rights would be issued and there would be few if
any lots on which they could be used. Under Alternaitve C {Pro-
posed Alternative), transferrabls development rights would have
more value, bubt their value would still be limited, as there would
be far more rights issued than lots on which they could be used.
Under Alternative D (Control Worst Problems}, on the other hand,
transferable develcopment rights would have considerable value.

The number of lots where the rights could be used would be almost
three times the number of rights issued.

A few landowners who cannot bulld on their property because of
regtrictions against stream environment zone encroschment may be
able to recelve payments through the Water Bank Program. The
Agricultural Stabilization and Conservation Bervice provides
annual payments to landowners whoe agree to protect wetlands on
their property. The program applies only to freshwater marshes
and open water. The wetland ares to be protected must be at least
two acres, although several landowners may participste jointly.
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c. Utility Assessments

Because of the changes in land values caused by resivictions in
development, special assessments now imposed on lots in the Basin
should be adjusted, or purchased as s part of a land purchase
program. Sewer assessments in the South Tahoe Public Utility
District range from $400 to $4,000 per lot. These assessments
impose an unfair burden on lot owners who will not be sble to

use the sewer system because restrictions on development prevent
construction on their lots. A land purchase program is needed

to eliminate this inequity. Buying the property relieves the
landowner of the burden of any specisl assessments. Special
assessments could also be paid for separately, without buying the
land itself. Paying the landowner for special assessments on the
property, purchasing the landowner's rights to connect to the
utilities for which the assessments were ilmposed, is s means of
acquiring the development rights to the property. A top priority
in the expenditure of the Clean Lakes grant funds used for pro-
perty acquisition will be placed on the purchase of wubtility
assegsments. Paying for these assessments can assure that all
property owners affected by development restrictions receive some
relief, while efforts continue to obtain the legislation and
funding needed for a complete land purchase program.

Employment

Employment patierns in the Lake Tahoe Basgin are different from most
areas. The Basin attracts a large number of seasonal workers. Many
young people work st the casinos, in other tourist trades, and on
construction during the summer, and for the ski resports in the
winter.

In the winter, approximately 25 percent fewer workers are employed
in the Basin thsn in the swuomer months. During the fall and spring
off-seasons many Basin residents are unemployed. This employment
pattern leads to a higher than average unemployment rate in the
Basin.

In 1974, 51% of the workers in the Basin were employed in four major
industries: gaming (29.7%), construction (10%), motel (6.7%) and
recreation (L4.6%). Most of the remaining workers were employed in the
following service industries: retail trade (17.6%), finance (6.9%),
business services (5.1%), and transportation and utilities (4.6%).

Implementation of a water quality plan will have a significant employ-
ment impact on the construction trades and on supporting services,
such as finance. Fewer jobs will be generated under the slternatives
setting stricter development ceontrols; the emplovment precluded by the
development controls will exceed that generated by construction of
erosion control projects. The estimated construction employment
affected by this plan for each of the five alternatives is found in
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Table V-15. These figures, estimated for a buildout period of 20
years, represent average annual employment. Once bulldout is com—
plete, the jobs cease, no matter which alternative is accepted. Even
under the No Action Alternative (E), the Basin will be built out, and
construction Jobs curtailed, within the near future. As the number
of new construction starts is reduced, an increasing economic incen-
tive may develop for reconstruction and remodeling of existing struc-
turess.

It should be emphasized that the difference between the employment
projected for Alternative E (No Action) and the projections for the
other alternatives does not represent a drop in employment below
current levels. The employment projections for Alternative E assume
a much higher rate of housing construction than is now the case in
the Basin. Thus most of the employment projected under Alternative
E would be in addition to current employment. The current rate of
housing construction on the California side of the Basin is slightly
below the rate assumed for Alternative D (Contral Worst Problems).

Impacts of the Financial Plan

The proposed financial plan suggests the use of Basin user fees,
increased trangient occupancy tax, and recrestion fees. A study
prepared for the Tahoe Regional Planning Agency indicates that the
small increase in individual visitor expenditures due to the proposed
fees would not discourage visitors from coming to the Basin (McDonald
and Smart, Inc., 197h).

G, Environmental Resources

13

Water Rights

Only a limited amount of water is legally available for municipal
and domestic use in the Lske Tahoe Basin. If water use in the Basin
increases beyond that limit, the rights of downstream water users
dependent on the Lake’s outflow into the Truckee River will be in-
fringed.

In 1968, after 13 vears of extensive debate and negotiation, the
Joint California~Nevada Interstate Compact Commission adopted the
"California-Nevada Interstate Compact™ allocating water in the Lake
Tshoe, Truckee River, Carson River and Walker River Basins. Califor-
nia ratified the compact in 1970; Nevada ratified in 1971. Although
ratification by Congress is still pending, the compact has been
accepted in both states as the only comprehensive basis available for
allocating water rights. The principal uncertainty concerning the
llocation made by the interstate water compact involves the unre=-
solved claims of the Palute Tribe of Indians of Pyramid Lake. These
claims are for more water at Pyramid Lake, the terminus of the Truckee
River, than is provided under the Compact. Thus, the allocation set
by the interstate water compact sets an upper limit on the amount of
water which can be diverted for use in the Lake Tahoe Basin, but there
is a possibility that the amount available will be less.
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TABLE V~15

EMPLOYMENT

PERSON-YEARS of EMPLOYMENT

in HOUSING CONSTRUCTION UNDER VARIDUS ALTERNATIVES

A 8 C D E
STRICT
ADHERENCE PROPOSED CONTROL
o LAND ALTERRATIVE WORST
NO GROWTH CAPABILITY PROBLENS RO ACTION
CALIFORNIA g 30 160 420 770
NEVADA 0 20 20 30 430
BASIN TOTAL 0 50 180 450 1,260
PERSON-YEARS of EMPLOYMENT
in EROSION CONTROL PROJECT CONSTRUCTION
A B Cc D E
BASIN TOTAL 200 200 200 5 G
A B C D 1=
BASIN TOTAL 200 250 380 500 1,260

The figures for housing construction (over an estimated 20-year period) are based upon
the projections of the number of housing units at buildout under each alternative, the
assumplion that the housing mix will remain the same as in 1978, and the construction
jobs per unit estimates. in Dornbusch (1978). Projected employment in erosion control
project construction based on Tahoe Regional Planning Agency (Draft 208 Plan, Veol. i1,

1877).
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Consistent with the hydrologic conditions of the Lake Taloe watershed,
where the groundwater and surface water systems are interconnected,
the compact allocation 1s based on all diversicns, from ground and
surface water. The compact sets the total amount of water which may
be diverted for use in the Lake Tahoe basin st 34,000 acre-fest per
year, with 23,000 acre-~feet per year allocated to California and
11,000 acre-~feet per year sllocated to Nevads.

The State Water Resources Control Board, which is responsible for
administering California’s water rights program, issued a Report on
Water Use and Water Rights in the Lake Tahoe Basin in January, 1980.
The report determined that after water rights held by the Forest
Service, state parks regquirements, and certain exports and depletions
are taken into account, 19,000 acre~feet per year 1ls available for use
on private lands on the California side of the Basin. Table V16
shows the breakdown among these usesg.

The report also estimated the amount of water used at the current
level of development, at buildout of existing subdivisions, and with
new subdivision construction for various levels of water consumption
per household. These estimates are shown in Table V=17 At the
present level of development, with water use per unit at levels
observed in 1974 and 1975, the estimated water use on private land on
the California side is nearly 14,000 acre-feet per year. If existing
subdivisions are buillt out, annual water use on private lands will
exceed 19,000 acre~feet unless consumption per household is reduced to
levels below the average for 197k through 1977. Conservation could
reduce consumption, but water use per unit has been increasing as a
result of higher occupancy rates and more landscape irrigation.

The No Action Alternative (E), which would allow new subdivisions,
would result in water use on private land in California in excess

of the amount available under the compact, unless consumption per
unit is cut to well below current levels. Alternative D (Control
Worst Problems)g which would allow construction on most of the lots
in existing subdivisions, would hold water use to below 19,000 acre-
feet if per unit consumption follows the 19T7h-77 average, but not if
use follows the maximum levels observed. The Proposed Alternative (C)
will hold water use on private lands on the Californis side of the
Basin to less than 19,000 scre~feet per year unless consumption rates
are significantly higher than have been observed.

Water supply for Nevads presents a similar picture. Total diversion
for use on the Nevada side of the Basin is about 6,000 of the 11,000
acre-feet allocated under the interstate water compact. With reason-
able efforts to hold down consumption, there should be enough water

to accommodate the development projected under Alternative D. It is
unlikely, however, that this will be enough water to serve development
beyond buildout of existing subdivisions, as would be allowed under
the No Action Alternative (E).
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TABLE V-16

ALLOCATION of WATER RIGHTS

on the CALIFORNIA SIDE of the LAKE TAHOE BASIN

%fﬁ_E_ ACRE-FEET PER YEAR
Sewer infiltration water exported from the Basin 600
Depietion associated with iake storage and

flow enhancement 500
Potential State of California requirements 350
Water Rights currentiy held by the

U.S. Forest Service 2,550
Municipal and Domestic Use 19,000

TOTAL 23,000
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TABLE V17

POTENTIAL LEVELS of MUNICIPAL, DOMESTIC and IRRIGATION WATER
DEMAND on PRIVATE LANDS
for the CALIFORNIA PORTION of the LAKE TAHOE BASIN A/

ANNUAL WATER DEMAND (ACRE-FEET/YEAR)

1. CURRENT DEVELOPMENT

Drought Condition 1/ 11,093
Present Average 2/ 12,414
Present Maximum 3/ . 13,888
Potential Occupancy 4 18,190
2. BUILDOUT OF EXISTING SUBDIVISIONS
Drought Cendition 17,825
Present Average 19,928
Present Maximum 22,245
Potential Occupancy 29,454

3. ADDITIONAL SUBDIVISION
A. California Tahoe Regional Planning Agency General Plan

Drought Conditions 20,983
Present Average 23,718
Present Maximum 26,375
Potential Occupancy 35,35
B. Tahoe Regional Planning Agency General Plan

Drought Conditions 25,945
Present Average 30,012
Present Maximum 33,518
Potential Occupancy 45,046

A/ includes golf courses, siockwatering, and pasture iands, but does not include
use on Forest Service and Siate lands,

1/ The minimum rale of waler use ohserved in either 1976 or 1977,

2/ The average rate of water use ohserved for 1974-1977.

3/ The rate of water use observed in the year of maximum use, usually 1974 or 1975.

4/ The present average rale of water use expanded to reflect increased occupancy of
available dwelling units. Annual average occupancy is assumed to expand from the
present 56% io a potential 78% within the California portion of the Basin,

Average summer occupancy rates are assumed o increase from 72% to 108% with 2
proportional winter time ocoupancy increase from 48% to 67%.
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In Nevada, all water diversions require a permit from the State
Engineer. Over the past ten years, the State Engineer has scted to
limit the amount which may be diverted on the Nevada side of the Basin
to ensure that diversions will not exceed the amcount allocated the
compacts

The California State Water Rescurces Control Board has adopted a
policy of limiting new water rights permits in accordance with the
compact allocation. The State Board does not have permit authority
over all diversions, however. The largest group of diversions not
subject to permit is groundwater diversions. Fifty-four percent

of the total diversions for use on the Celifornia side of the Basin
are from groundwater. Local government has suthority to regulate
groundwater pumping, and special groundwater districts can be created,
but current state law does not require local government to act, even
when groundwater pumping exceeds avallable supplys

The water rights study recommends that the Btate Board issue new water
rights permits subject to conditions which ensure that issuance of the
permits will not result in water use in excess of the smount available
under the interstate water compact. The North Tahoe Public Utility
District, Tahoe City Public Utility District, and South Tahce Public
Utility District have applied to the State Board for permits to divert
surface water to provide water service within their districts. The
19,000 acre~-feet per year available for use on private land in Cali-
fornia can be allocated among three zones which correspond to the
division of the Basin among the public utility districts. Figure V-5
depicts the three zones, and Table V-18 indicates the allocation among
them. The water rights study recommends that a permit be issued to
each of the public utility districts for the amount of water allocated
to the zone within which it provides service. The amount of water the
utility may divert under the permit will be determined by the amount
allocated to the zone minus the total of all other diversions, includ-
ing groundwater diversions, for use on private lands within the zZone.
Thus the permits are designed to prevent the utility from diverting
water in excess of the amount allocated to Californis under the
interstate water compacts

The water rights report also recommends that local and regional
agencies involved in land use planning consider the limitations set
by the interstate water compact, and that the state's water quality
program take the availability of water into account. The Californis
Water Code directs State Board and Regional Boards to take water
supply into account during water quality planning and in issuing
waste discharge requirements. The public utility districts provide
sewerage service, for which they are subject to waste discharge
requirements issued by the Lahontan Regional Board. Any additional
development in the Basin, which will increase water use, will not be
possible without a connection to the sewerage systems. The number of
units which may connect to the sewerage systems is limited by sewage
treatment capacity. Accordingly, any water quality plan approved by
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TABLE v-18

ALLOCATION of WATER AVAILABLE for USE on PRIVATE LANDS
AMONG the THREE ZONES on the CALIFORNIA SIDE

of the LAKE TAHOE BASIN

ZONE

N‘orth Tahoe — Zone A
(North Tahoe Public Utility District)

West Tahoe — Zone B
(Tahoe City Public Utility District)

South Tahoe — Zone C
(South Tahoe Public Utility District)

TOTAL

ACRE-FEET/YEAR

2,890

4,010

12,100

e ———————

19,000
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the State Board shall require that waste discharge requirements issued
for these sewerage systems include conditions designed to prevent
water use in the Basin beyond the compact limitations. The conditions
could take seversl different forms, ranging from connection limita-
tions to water conservation programs. The precise form the conditions
shall take can be determined when waste discharge requirements are
reneved or modified.

The erosion control projects proposed in Chapter III, some or all of
which will be implemented under all but the No Action Alternative (E),
require use of irrigation water for revegetation. Native plants will
be used, however, except for some temporary stabilization, and once
established will not require irrigation. In addition, the projects
involving the most extensive revegetation are within the highest
priority groups, and therefore should be completed before development
in the Basin causes water use to approach the limits set under the
compact. To make sure that the irrigation needed for revegetation can
be carried out within the limits of water supply, the State Board's
water rights decisions should reserve water for revegetation. Once it
is determined that reserving water for revegetation is no longer
necessary, the water can be made available for municipal and domestic
use.

Air Quality

The clear mountain air of the Lake Tahoe Basin has deteriorated over
the past two decades. In summer, a gray-brown haze frequently col-
lects along the south shore. The normal visibility of greater than 30
miles often is reduced to 17 to 20 miles. Automobile exhaust is the
principal source of air pollution. The Basin's bowl-like shape lends
itself to temperature inversions which trap pollutants in a thin layer
near the ground. The high altitude of the Basin also results in more
intense ultraviolet radiation, contributing to the formation of photo-
chemical smogs

State and federal air quality standards for carbon monoxide and oxi-
dants are shown in Table V~-19. HNumercus violations of state and
federal carbon monoxide standards have been recorded. In November
1978, one monitoring station in the City of South Lake Tahoe recorded
two violations of the federal one hour standard (35 ppm), 25 viola-
tions of the federal eight hour standard (9 ppm), and 30 violations of
the state eight hour standard (6 ppm). The highest recorded eight
hour average was 30.5 ppm. Violations of state oxi