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CHAPTER 1

SUMMAERY

A summary of the Master Plan is presented on the folded map
which is contained in the pocket following this page,
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CHAPTER 2

INTRODUCTION

The community of Mammoth Lakes has developed to the point
where peak flows from spring snowmelt and fall and spring
thunderstorms cause erosion and localized flooding in many areas
of the community. Uncontrolled vunoff s accelerating erosion
and increasing sediment loads and attendant water guality
problems in Mammoth Creek. These problems are also aggravated
by discharges dirvectly to Mammoth Creek of surface runcff from
heavily developed commercial areas containing sediment, oil and
grease, and nutrients.

The U.8., Forest Service {(Forest Service) and California
Department of Fish and Game have reported a trend in degreasing
fish population and redd counts in Hot Creek, downstream of
Mammoth Lakes. They are sorking with the California Regional
Water Quality Control Board, Lahonton Region {Lahontan Regional
Beard), to identify upstream erosion and uncontrolled surface
runoff which are believed to be a major contributor to the water
quality problems in Hot Creek.

Development activites conducted under limited controls in
the past have collectively created problems as the density and
areal extent of the urbanized area has increased. Erosion and
drainage problems, which in the past were a minor inconvenience,
ar2 thus accentuated and create fleoding and water quality
degradation.

Recognizing this, the Board of Supervisors of the County of
Mono on May 24, 1983, authorized the Public Works Director to
contract with Brown and Caldwell and Triagd Engineering, Inc., to
prepare a storm drainage master plan for Mammoth Lakes.

SCOPE GF WORK

Planning to control these types of problems reguires the
development of an improvement program to rehabilitate existing
reas; and policies, standards, and procedures to guide future
development. This report documents existing conditions and
presents a long-range master plan for control of drainage and
exosion. Control priorities are defined, and a proposed method
for financing a staged capital improvement program is presented,.
An institutional structure for implementation of the Master Plan
is recommended, as are changes to existing County ordinances.



This report is supplemented by a design manual for storm
drainage and erosion control that specifies design criteria,
standard details, and runoff calculation procedures. This
document, which can be secured from the Public Works Department,
was the basis for development of the master plan, and iz to be
used as a design manual for future development. TLimited copies
were also developed of an appendix documenting the hvdrologic
data used to develop curves and runcff calculation procedures in
the design manual.

REPORT CONTENTS

The entire master plan report and improvement plan is
summarized on the map contained in the pocket in Chapter 1.
Chapters 3 through 5 present the data on which the plan has been
developed,; the hydrologic calculation procedures used, and the
criteria for svsten design. The master plan is described in
Chapter 6, and the fina-cial and implementation plans are
presented in Chapters 7 and 8.



CHAPTER 3

MAMMOTH BASIN CHARACTERISTICS

This chapter describes the characteristics of the Mammoth
Basin {(Basin), concentrating on the urbanized portion for
which storm drainage and erosion control facilities have been
developed in this master oplan.

GENERAL SETTING
The geographic location and hydrologic and water gquality

regime for the Mammoth Basin are described below.

Geographic Location

The Mammoth Basin is a distinct geographical area located on
the eastern slope of the Sierra Nevada in central eastern
California (see Figure 3-1), It 1s situated in southwestern
Mono County at approximate latitude 37°38' and longitude
118%59¢" . The Basin contains the relatively remcte resort
community of Mammoth Lakes {population 6,000) and the nearest
major population centers are Bishop, 40 miles tc the south, and
Carson City, Nevada, 120 miles to the north. With the exception
of the 2,600 acres of private land which comprise the Mammoth
Lakes community, the Basin consists primarily of wilderness
and semi-wilderness lands under the jurisdiction of the Inyo
National Forest. The Basin provides recreational opportunities
for approximately 2.7 million tourists and vacationers annually,

Hydrologic Setting

The Basin encompasses approximately 71 sguare miles and
includes the entire watershed of Mammoth Creek which is
eventually tributary to the Owens River via Hot Creek (Bee
Figure 3-21%. Mammoth Creek and Hot Creek are really the same
surface stream, but the pame changes at U.S. Highway 395 dus to
historical precedent. The Mammoth Basin is within the Long
Hydroloegic subunit of the Owens Bydrologic unit of the Lahontan
Brainage Province. Watershed boundaries are physically defined
by the Mammoth Crest divide of the Sierra Nevada on the south
and west, by the Dry Creek drainage divide on the north, and by
the Convict Craek drainage divide on the east. The general
trend of the Basin is northeasterly, extending from Mammoth
Crest at elevation 11,600 on the southwest, to the Hot Creek
Gorge in the Upper Owens Valley at elevation 6,960 on the
northeast. Total length of the Mammoth Creek/Hot Creek drainages
system is approximately 18 miles.



! L
N

- \;(

R TI

L

Was1gd

[
«®

Fauouti¥ wavans ]
he]

[yery—,
E P i

3 ™ ; 3 awm B &R £ N2

- e
= ey

N

tamE A FiNmama o

| y

Cepatfuka

ol 2 B g

e
QMAW

Figure 3-1i
LOCATION MAP




ApDBE 7

Wyt

L FOREST ¥

ﬁé‘,?ﬁ?

71 e

VICINITY MAP




hée‘e»-‘,»;k

froc

¥

SO

g

]

il

DVER

L
.
H

The Basin includes a complex system of alpine lakes and
interconnecting surface streams in the higher elevations of
its scouthwestern portion. All o©f these lakes and streams are
eventually tributary by either surface flow or underground flow
te Mammoth Creek or Hot Creek.

The lakes and streams of the Basin are generally of
excellent guality and are used for a wide variety of beneficial
uses, including muanicipal and domestlic water supply,
agricultural water supply, water contact and noncontact
recreation, cold freszhwater habitat, and wildlife habitat.
Because of its size (average annual flow of about 20 cubic feet
per second) and proximity to the community, accessible reaches
0of Mammoth Creek provide popular recreation areas for trout
fishing and hiking. 1In addition, the contrast of characteristic
riparian vegstation with surrounding pine forests and chaparral
contributes to the aesthetic character and visual appeal which
makes the Basin a popular resort recreational area.

Building and recreatiocnal activity has increased
significantly within the Basin during the last decade, and the
California Regional Water Quality Control Board, Lahontan Region
(Lahontan Regional Board), has becoms concerned with the water
quality impacts of runoff and drainage from urbanized areas.
This concern has been accompanied by specific guidelines and
waste discharge reguirements for the control of drainage
and erosion within the developed areas of the Mammoth Lakes
community. At present, only portions of the community are
served by an integrated storm drainage system. The majority of
the area is traverszed by numerous natural or man-made surface

channels and drainage problems are prevalent throughout much of
the community.

PHYSBICAL CHARACTERISTICS

Watersheds within the Basin and physical characteristics
that affect the planning and design of storm drainage systems
are describhed below.

Major Watersheds

The Basin contains six distinct major watersheds as shown on
Figure 3-3, and summarized in Table 3-1.
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Tanie 3~1, Mamroth Basin Wabtevrsheds

Watershed Descriptive name Area, acres
I Lakes Basin 6,920
11 014 Mamaoth 2,710
111 Murphy Gulch ; 5,120
v Sherwin Creek ; 7,310
7 . Casa Diablo § 5,050
Subtotal : Mammoth Creek ! 27,110
VI Hot Creek and Laurel Creek 5 17,950
Total Basin 45,100

Watersheds I through V ~omprise the maijor tributary areas of
Mammoth Creek upstream of State Highway 395. Downstream of
Highway 395 (where the stream name changes to Hot Creek), all of
the remaining Basin area has been simply lumped into Watershed
Vi, even though minor drainage distinctions c¢ould be made.

Watershed I encompasses the Lakes Basin which is the most
distinct and complex tributary area within the Mammoth Creek
drainage system. It is the only watershed for which lake
storage is a significant factor because it contains the largest
and most numerous lakes within the Mammoth Basin. Watershed I1
is immediately downstream of area I, and includes those portions
of the Mammoth Lakes community and Mammoth Mountain which are
directly tributary to Mammoth Creek. Watershed II! encompasses
a zomewhat separate drainage system, known as Murphy Gulch,
which 18 eventually tributary to Mammoth Creek near
Highway 395. This watershed contains most of the more intensely
developed areas of the Mammoth Lakes community.

Drainage Subareas

Watersheds II and III contain all of the private land
holdings o©of the Mammoth Lakes community, and are the primary
areas of interest in this study. These two watersheds have been
further divided into more detailed drainage subareas as shown on
Figure 3-4. Watershed II contains four distinct drainage
subareas labeled TI-1 through 1I-4, which are directly tributary
to the main stream channel of Mammoth Creek. Watershed II1 has
been subdivided into nine areas, labeled III-1 through I111-9,
which are all tributary to the Murphy Gulch drainage system.
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Topography

The Basin is characterized as a relatively broad casterly
trending vallev confined by the Sierra Mevada mountain rangs on
the south and west, and a series of lower knolls on the north.
The mountain slopes are precipitous with considerable variation
in relief, while the valley floor is relatively flat with
moderate slopes of 0 to 10 percent. A graphic slope analysis of
the Basin is presented on Figure 3-5 and summarized in
Table 3-2. Approximately 40 percent of the Basin consists of
iand which has a slope steeper than 30 percent.

General topographical characteristics of the major
watersheds and drainage subareas are presented in Table 3-3,

Land Forms

The Basin is a region with a complex geologic history
and the geomorphology of the area is varied and unusual.
Pre-Tertiary metamorphic rocks form the backbone of the Sierra
Nevada, but Tertiary volcanic rock, Quaternary glacial and lake
deposits, and recent alluvial and volcanic materials are all
interbedded throughout the Basin. The valley fioor of much of
the Basin has been formed by subsidence of the roof of a massive
collapsed caldera centered in the Long Valley area. This
floor has been filled alternately with volcanic rock, glacial

deposits, 1ake deposits, and alluvial outwash from the Sierra
Nevada.

General land forms of the RBasin are depicted on Figure 3-6,

with the legend and descriptive information presented in
Tabkle 3-4.

Soils

8oil types throughout the Basin are characteristic of
the parent rock materials and are relatively homogeneous. They
consist predominantly of noncohesive decomposed granitic
materials, pulverized fine-grained volcanic debris, and fine
silts, Small pockets of meadow deposits with considerable

organic fractions are sparsely distributed throughout the
area.,

Previous studies in the Basin have classified the various
surficial soil types by the following characteristics: ruanoff
potential, soil depth, ercsion hazard potential, and vegetative
productivity potential. Each characteristic is identified by
the following rating system:
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Table 3-2. &lops Analvaisg

pereant; Over 38 pergent

- B TV,

3 to % percent 5 L to 30

Maior 5 Drainage  Potal L T e

1

i

wateyrshod Avea _ acres Aores | Pereent Acves  Perocent Acres f?ercant
. . b e e S b S —— .
I : ! 5,920 567 8,2 1,578 22.8 P4 ,183 60,2

Fi~i ; 8159 359 43.%
¥i-Z 532 349 &5.6
I1~3 €39 133 3G.2

2% 3.2 : 3iq 39,1
W13 : 80 ¢ 11,3
87 26,1 £3% | 38.8

Pi-4 720 - e T S 230 4903 £30 : 59,7
11 5 2,710 801 33.3 SR O 553 0 20.4 1,04% 0 38,5
I 5 & B £94 408 59,3 2720 33,4 1 - = i 1.8
S & 5 SV AN 359 310 88.6 . 400 11,4 0 - e A
poIri-a 266 206 ge.e o - Lo R e -
S 65 ©F TN 644 61 25,9 030 16,0 | TE7 . 29,0 193 1 38,9
COXII-n 811 281 34.7 | 285 ¢ 31.4 275 ; 31.9 ]
[ III~E 819 P e 2.0 ZBG | 34.2 357 44.8

111-7 265 &6 24.9 178 0 §7.5 | 200 7.8 - -
I1i~8 580 - - 167 . 28.8 2811 48,4 132 22.8
1119 755 - - 45 0 19,2 436 © 57.3 174 | 23.0

1,479 28.9 876 | 17.1

v 7,310 570 7.4 L1725 0 2106 3,735 . 51,
v 5,050 1,005 19,38 1,434 286 1,07t 0 21.2
I A S - - } - B e T SRR S
Totals 27,110 4,475 6.5 | 4,976 18.4 6,769 25.0 10,890 | 40,1
P J—— R i S H S - rreeeoem, S

Table 3-3. Watershed Charvacteristics

; EBlevation, feetr | Basin | Averages | Total
Maior | Dprainage A length, | silope, | ares, . aresa, Developed
watershad area Hiah . bow : feer pereent | acres | acres area,d acres

1 | 11,600 8,400 | 39,600 . Bl 6,920 6,920 -0~

2,710 1,681 1,049
814 . 556 263
532 | 92 440
639 308 EER
720 705 | 15

11 : c 11,130 7,820 13,730

| II-1v | 10,180 0 7,840 13,200
I1-2 | 8,700, 7,820
I-3 1 9,760 7,840 13,200
I1-4 11,3130 8,500 11,080

-

of et e

Yoe a4

-t
L
-
-,
Lat
o]
E O I d
LR YR

111 10,1100 7,380 1 29,700

9.2 5,120 0 3,538 1,692

IXI-1 . 8,200 7,280 17,420 4,7 £99 90 | (e
Ir1-2 1 7,900 7,656 | 4,800 5,2 350 52 258
1r1-3 | 8,020 7.800 | 6,009 3.7 206 ¢ 19 187
111-4 B,76c 7,720 %,000 1.8 644 543 101
1ir-5 9,300 7,840 13,200 1 11 146 655
1X1-6 © 3,380 9,000 10,560 13.0 219 760 | 59
111-7 8,500 { 7,945 | 7,800 8.0 265 ¢ 14 231
111-8 9,380 F,840 7,920 18,0 584 510 70
IXT-9 . 10,110 8,300 $,338 8.6 755 744 | 11

v ; Po11,780 0 7,188 44,880 10,2 7,310

v IIT-9% 8,768 7,200 : 31,687 4.9 R,050

VI L IIre L 11,760 6,960 | 63,360 L 7.6 17,980

Totals

45,100 3

AfArea within boundary of community of Mammotrh Lakes, plus areas proposed for community
CEPAENILION .
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Table 3-~4,
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Alluvial i
§ Cutwash Tl
é Moraine

5 Rock Glacier
giﬁmmmﬁw

f Colluvial

. Pumice
| Mammoth Mountain

§ Glaciated Rimland
- Glaciated Mountainland .
- Glaciated Graniticlard |

Glaciated Volcanicland

% Dissected Domeland

. Dissected Flowland

Lardform Descriptions

Description

Unconsolidated sediments and detrital
material deposited by water transport,
Usually below 7,500 feet in flatter
terrain,

Undifferentiated glacial outwash and coarse
till usually found at 7,500 to 9,500 feet.
associsted with moderate to steep terrain.

Undifferentiated +il] occurring as
scattered knolls or ridges between 7,200
and 9,000 feet,

Glacial deposits with significant boulder
and cobble fractions. Occurs primarily in
Sherwin Lakes basin.

Lake bed deposits, including consolidated
sandstones, clays, and gravels. Occurs at
lower elevations along Hot Creek.

Poorly consolidated terrace depositg,
slope outwash, and talus occurring at the
bases of steep mountain slopes.

Recent volcanic ash deposits of significant
depth occurring in northwestern portions of
Basin.  Associated with Mammoth Mountain

- voleanic activity.

| Dormant volcano which dominates the
. westerly portion of the Basin. Moderate to

Steep slopes covered with pumice and

. volcanic debris.

- Most Prevalent general type of landform,

includes granitic batholith, volcanics,
and complex metamorphic materials modified
by glaciation. fThe Sierra Nevada Range
along the entire western, southern, and
southeastern rim of the Basin is in this
category, including Mammoth Mountain,

Rhyolitic domes and intrusions of recent
voleanic origin which generally rim the
northern portion of the Basin.

Basalt flows, weathered and glaciated,
which dominate the lower portion of the

| Basin floor. Lower reaches of Murphy Gulch

and Mammoth Creek traverse this landform
near Highway 203 and U.s. Highway 395,
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Eunoff Potential

Very low runoff potential
Low runoff potential
Moderate runoff potential
High runcff potential

Lo I B 4 B <

S0il Depth

1 0 to 20 inches

Z 20 to 36 inches

3 More than 36 inches
4 Variabhle conditions

Inherent Erosion Bazard

1 Low hazard
2 Moderate hazard
3 High hazard

Vegetative Productivity

] Low potential
2 Medium potential
3 High potential

i-13

5011 types within the Basin are mapped on Figure 3~7 and
summarized by watersheds and subareas in Table 3-5. The mapping

symbols represent the above described
accordance with the following code:

Soi) Symbol (Example B322)

B 3 2
Runoff S50il depth~- Erosion hazard--—
potential-~low  over 36 inches mderate

characteristics in

2

Vegetative
productivity--medium
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Table 3-5. Soil Type Distribution

; | Soil Code/Percentage of Area
?‘%&}E o DZ‘ 2 l I8 a{} & S — T et s ik 80 e e e —

watecsned subarea | A312 |A322 | B222 | B232 | B321) B322 | €222 | C232 | D322 | pA3t

-t

E

] : e e S M: 45,0 4.4
ES S B e
111 — =
S A
11-3 0 — . ,
-4 — e »

YWD WO
]
i

|
f

ok LT fad
b Lot

T e L~ 2.3 10,9 15.9] 70.9 - — -
o LII-r o — 149 85 L el —_
II1-2 | — 976 2.4 — —_ -
HI-3 - = e 18350 | 465 e
-4 | = = | = 1.6 28,4 0.0 - | - -
HI-5 = = — e 100.0 — — e
I¥1-6 == 2.0 —  57.8] 40.1 — - -—
g%ﬁ HI=7 | = =~ 0000 — ? —_ -
Eh OI-8  — |~ — 291 0.9 — | —
Hi=S = = = e 1000 — |
v L 0.3 — | 14.0: 18,4 — 5.1,43.5 18,7 — | —
i L2362 131 — | 9gal - —
i 5 S | _ S S S W g _..,“W_Luﬁ.__,q

Vegetation

Vegetative types found in the Basin are generally typical of
the eastern Sierra region. The Basin includes portions of the
Upper Sonoran life zone, the Canadian zone, and the Trangsition
life zone, although there is considerable intermixing and
classical zonal boundaries are not sharply delineated. General
plant communities include the lodgepole pine-fir forest, montane

chaparral, sagebrush scrub, meadow, riparian woodland, and
grassland,.

Vegetative types are mapped on Figure 3-8 and summarized by
watersheds and subareas in Table 3-6 according to the following
=y legend:
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Code Dominant Vegetative Typed

A Coniferous forest >11 inches, 10 to 40 percent
B Coniferous forest »11 inches, 40 to 70 percent
C Conifercus forest >11 inches, over 70 percent
D Coniferous forest <11 inches, 10 to 40 percent
E Coniferous forest <11 inches, 40 to 70 percent
F Coniferous forest <11 inches, over 70 percent
G Subalpine forest

H Pinyon—-Juniper woodland

I Deciduous forest

J Rargeland

K Grassland

L Hatural meadow or pasture

M Riparian

N Mountain brush or chaparral

O Barren

Aoniferous forest designation are: »>11 inches and
<11 inches-—meaning trees of diameter greater than or
less than 11 inches. Percent values indicate the
density of coverage.

Table 3~6. Vegetative Cover Analysis

Vegetative Type/Fercent of Area
Madjor Drainage T
watershed subarea A B D i ¥ G H .1 J 4 L M N G
1 28.9 12,5 — 0.1 ] 0.8~ | 97 | = lom | o= 01| 2.4 | 1.4 | 441
I 5.7 1.7 - 83038 - 9.4 | — |~ 105 6.9 7.6 9.5| 8.0 |11.6
-1 [15.7 1 2.8 —  — L= BT e = 16,2 23,6 10.5 17,01 0.1 —
TI-2 0 16 1.6~ A8 16,8 | — |~ | e = 130.5] — [ 13.3 16,4 |16.0 | —~
I1-3 45,5 M.4 w~ | = 2.9 em e e e e 9.2 6,1 7.8 1440
17-4 1702501 — 15.0 0 0.7 — (270 —~ = | e e | oe= | e 1,7 28.8
11 39,4 - W03]5.9 15— =161 —  — | — | §2 0.5
-t — B4~ | — 29 i M5 e e em [ 3.0 e
-2 26,20 — | = e e (312 e | e e 28,80 e
Y113 5.7 — 4.0 20,5 | — | — | | 1259 e | e e ] e e
13-4 (38,7 0187 -~ 148 149 - | | e e e e — L~ 11206 —
III-5  61.9 0 4.0 — = 22,0  — s e e (12,0 e e e e
-6 91,70 7.2 — 8.8 11 - e e 35— e 7,4 e
-7 193,60 4.2 — 1 e= L 201 = e e e | e e e e e | e
TII-8 29,8 55,9 o | w1 e e e e e 93 5.0
YiT-9 373 (4770 e B — e BT | = ] e L e L e e | e
v 3.0 0.2 — | 0.8 L2 — 8.9 — — 355 0.3, 0.2 2.8 6.0/50.1
i |
v 46,0 112.3, — 1149 0 1.2 171 | 0.8 4.0 — (112 — | — | | 2.6 —




Land Use

within the next 20 years.

e
st

Current zoning designations for land
presented on Figure 3-9 and summarize
Table 3-7, Approximately 45 percent

the community is presently undeveloped,
designated for CO-R {concentrated resort)
limited supply of private land in the Mammoth Lakes area and the
pressures created by increasing recreational demands, it can be
anticipated that most of the remaining land will be built out

The Mammoth Lakes community is characterized by a mixture of
relatively intensive commercial and residential land uses.
of the developed areas of the community are concentrated within
watersheds 11 and III, as indicated

All

previously on Figure 3-3.

land uses.

Table 3-7. Land Usge Summary

within the community are
d by drainage subareas in
of the total land area of

most of which is

Due to the

R S e e - =
g i Area, acres
! e N -
Drainage | 5 Urban Planned
subarea | Total  Natural | Open Development | R-13 | R-2b | R-3¢ | cRd cHe | public
II-1 . 819 55 | g 215 38 0 10 0/ 0 0
II~2 532 92 . 125 113 68 0 76 0 54 4
11-3 -~ 639 308 72 21 210 5 23 0 0 0
-4 : 720 05 15 0 5 0 0 g i 0 0 o
I1I-1 | 690 690 . 0 0 0 0 0 0, ¢ o
I1-2 350 52 11 81 21 47 78 0 0. 60
I11-3 - 206 19 ] 28 2 1 43 0: 86 27
ITI-4 | 544 543 . 0 0 32 0 0 0: 31, 38
Irr-5 L8N 146 32 156 117 70 | 102 104 | 62 22
111-6 . B19 760 0 0 57 0 0 0 4] 2
Iir-7 - 265 44 0 i 0 P25 0 13 35 1 48 ]
I11-8 S 530 510 0 0 P34 0 0 0 1 25
II1-9 - 755 744 0 0 2 0 1 8 0 0
Totals 7,830 | 5,169 | 255 | 614 1706 (123 | 346 | 147 1292 | 178

R-1 = Single~family residential.

PR-2 = Duplex residential.

CR-3 = Multiple-unit residential.

dCR = Concentrated Resort (condominium) .
©CH = Commercial.

i
4
H
b §




NIWGOTIAZ QENNY T
oiene™ [ TN
HOSAMW O3 IVHINIONOGD T wwwd 7

ATMMHDIH - TIDUBWNODT T %%;....J....;ﬂ..m

183404 TWNOILLYN  OANE

T

I U
OSSR

L]

] r@mnuw-
- * LR *

[ a0 )

1S3

TYMOILYN AN

15304

TYNOILITHN

DANY

i)
o
X
<t <L
mo_e
H
027
o
55>
i 0 4
o=




3-20

The first comprehensive General Land Use Plan for the
Mammoth Lakes area was originally adopted in 1975 after
considerable study. This master plan document was known as the
Monoplan and is currently in the process of being updated and
revised. The preliminary master land use plan presently being
considered for adoption is presented on Figure 3-10, Although
several of the existing zoning categories are anticipated to be
revised under the updated master plan, the changes are not

surface

associated with

Table 3-8,

expected to significantly affect the amount of
various developments.

surface areas currently associated with
presented in Table 3-8,

Development Categories, percent

Impervious Surface Area Associated with

impervious
Impervious
zoning designations are

Individual parcel
coverage Orerall
Public percent of
Zoning Parking/ streets and | impervious
designation | Development category Building® | driveways® roadways areaC®
R-1 Single-Family 35 5 15 55
Residential
R-2 Duplex Residential 40 10 15 65
R-3 Multiple-Unit 40 10 15 65
Residential
Cc-R Concentrated Resort 50 10 15 75
{condominium) !
C-H Comercial 30 ; 50 20 90
P Planned Development 50 10 — &0
Public Schools, hospital, 90 50 15 50
- governmental office,
. maintenance yards

FMaximum coverage allowed by County Code.
DEst imated aversye coverage.
“Total expected impervious surface area based on gross acreage,

HYDROLOGIC CHARACTERISTICS

Streamflow and precipitation records have been
develop depth~&urationmfrequency relationships for
The results are reported below.

analyzad to
the Basin.
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Hydrologic Records

There are seven precipitation gauging stations in the
general wvicinity of the Basin, but only three stations within
the Basin itself: Lake Mary Store, Mammoth Ranger Btation, and
Mammoth Pass. The Lake Mary Store and the Mammoth Pass gauges
have over 35 vyears of record, but the Mammoth Ranger Station
gauge has only been in operation for four years,

Similarly, although there are four streamflow gaugin
stations within the Basin, only one has been in long~term
operation, Streamflow records for Mammoth {Hot) C(Creek at the
Highway 395 crossing have been maintained by the City of Los
Angeles for over a 50-year period. The flow recorded at this
ilocation essentially represents the surface outflow from all of
Watersheds I through V.

The location of precipitation and streamflow gauging
stations within the Basin is shown on Figure 3-11. 7Table 3-9
1ists the data stations, the information collected, and the
reried of record for all gauging points in the general vicinity.

Table 3-3. Precipitation and Stremsaflow Datad

Gaging station

location . Type of data | Method of oollection | record
U S St S R
Lake Mary Store ¢ Precipitation | Continuous chart, ¢ 1946-present
| summarized as daily |
{ wolumes
| ; ] 5
Reds Meadow { USFS | Precipitation ! Paily record [1979-1983
Mateoth Mountain | USES | Precipitation | Daily record | 19791983
Little flot Creek | USFS | Precipitation | Daily record | 19791983
Mammoth Rarger | usFs E Precipitation | Daily record [ 1979-1963
Station j | |
Convict Lake L USFS | Precipitation | Daily record | 1979-1983
Bewage Plant : !
; ; i
Mammoth Pass | USBR | Precipitation | Storage gage f 194%-present
Lake Mamie Cutlet | MOWD Btreamflow Continmous chart ? 19801983
Mamoth Cresk ot MWD Streanflow | Continuous chart | 1980~1983
Cid Mamaoth Rosd
fot Cresk at LAWP | Streamflow | Continuous chart, | 1931-1983
Highway 353 f : ! samarized as E
. average daily flows |
Hot Creek at D LAIMP | Stresnflow . Continuous chart, 1972-1583

the Gorge i | summarized as !
: : average daily flows |

J— . RS S S B S T

UL = Ins Argeles Department of Water and Power.

USFS = U.E, Porest Service.
USBR = 0.5, Bursan of BEeclamation.
MWD = Mamoth County Watep Bistrict,
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Precipitation

The Lake Mary Store rain gauge 1is situated at an elevation
of 8,900 feet and has a 25-year recorded mean of 28.85% inches
annually., Mean annual precipitation at the Mammoth Pass gauge
{elevation 9,500 feet) 1s 59,46 inches. Studies conducted by
the State Department of Water Hesources (DWR) in 1973 correlated
rain gauge data, snow gauge data, runoff data, and various other
factors to produce projected 50-year mean isohyets for the
Bagin. The DWR ischyets are presented on Figure 3-12,

The projected 30-year annual precipitation for the entire
Basin averages 27.5 inches based on the DWR studies, Total
theoretical water production of the 45,100~acre Basin 1is
therefore approximately 103,250 acre-fest annually.

Streamflow

Streamflow records for Mammoth Creek are available for the
Jocations shown on Figure 2-11, hut the only long-term record is
for the Mammoth (Hot) Creek gauge at Highway 395, Flow in
Mammoth Creek usually peaks in mid-June to early July in
response to snowmelt at high elevations in the basin. However,
flows may risze sharply in response to rainstorms between April
and November,

Figure 3-13 sghows the runoff hydrograph for Mammoth (Hot)
Creek at Highway 395 for water year 1981-82. The hydrograph
shows the typical peak which occurs in mid~summer due to
Snowmelt and also shows the effect of a major rainstorm in
late Beptember. The data for this station are recorded by the
Los Angeles Department of Water and Power (LADWP) as mean daily
fiows., A frequency plot of annual maximum mean daily flows was
constructed from the data for 1931 through 1982 for thisg station
and is shown on Pigure 3~14, Data for peak annual flows was not
available for any of the stations in the Basin.

Storm Characteristics

Data on depth~daration~frequency relationships in the
Mammoth Lakes area are not readily available, The DWR
compiled some data on depth versus frequency for 24~, 48-, and
72~hour periods based on data collected between 1947 and 1968,
Considering discontinuities in the collection of data, these
relationships are based on 17 years of data. The accuracy
of the felaticnships for 20~ to 100~-year return periods is
therefore questionable. Shorter term depthmdurationwfrequency
relationships are hecessary to develop procedures for
calculation of runoff in the master planning process. Data for
precipitation at the Lake Mary Store are recorded by LADWP on
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drum charts, but the data are reduced and rvecorded as daily
volumes only. HNo shorter term depth-duration-frequency
relationships were available for any of the stations in the
Mammoth area.

Actual rainfall drum chart records were available from LADWP
for the vyears between 1973 and 1983, Because of their scale,
the charts are very difficult to interpret for durations less
than four hours. However, maximum hourly, 2-hourly, and
8~-hourlv intensities for all significant storms between 1973 and
1983 were determined as accurately as possible. Storms were
analyzed which met the following criteria:

1. Occurred between November 1 and April 1 and had greater

than or equal to 0.75~inch of precipitation during the
24-hour period, or

? Occurred between April 1 and November 1 and had greater

than or equal to 0.5-inch of precipitation during the
Z4-hour period.

The curve created from the short-term depth-duration data
was compared with the daily depth-duration-frequency
relationships developed by DWR and was found to agree reasonably

well., In addition, data from several other stations outside the
Basin, but in the same general vicinity and hydrologic setting
were compared to the curve. The results of this analysis are

shown by the precipitation versus frequency curve shown on
Figure 3-15.

Baecause of its elevation, malor storms in the Basin often
sceur as snowfall., Winter and summer storm patterns differ in
that winter storms are typically associated with large frontal
movements, while summer precipitation may occur as the result of
local convective thunderstorms. Although much of the annual
precipitation occurs in the winter months, winter storms tend to
have slightly lower short-term intensities and longer durations
than the summer rainstorms.

The precipitation intensity relationship must be modified
for use in the master planning process and in the design manual
for the design of storm drainage and flood control facilities.
Recause gnowfall does not usually contribute to direct runoff,

it was necessary to seqgregate the characteristics of winter and
summer StTOrms.

pPata for snowfall and snow-on-ground for the 1973 through
1983 period was obtained from Caltrans District Headquarters in
Bishop. The two reporting stations used were Mammoth Ranger
Station and Mammoth Mountain Inn. This data was used to
establish two precipitation seasons. For the period of May to
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November, it was found that there was little chance of snow on
the ground and little chance that precipitation during this
period would occcur as snow. Therefore, May through November was
taken as the summer season, and December through April was taken
as the winter sgeaszon. The depth-~duration-fregquency data were
then segregated by season and compared with several other
stations and with the annual curve to produce the winter and
summer precipitation versus fregquency curves shown on
Figures 3-16 and 3-17.

Spatial variations in short-term precipitation intensities
in the Basin cannot be determined from the avallable data.
Although the mean annual precipitation varies significantly with
elevation and location, short-~term intensities can be expected
to have much less variation. Because the thunderstorms are not
directly related to orographic lifting, the correlation between
elevation and peak intensity is probably much weaker than it is
for average annual precipitation. The elevation of the Lake
Mary Store is near the average Basin elevation, and because it
is slightly higher than the developed area, the intensity curves
were used without elevation adjustments in the runoff
calculation procedures described in Chapter 4,

EXTISTING DRAINAGE FACILITIES

Developed areas of the Mammoth Lakes community lie entirely
within Watershed I and T1I. Approximately 40 percent of the
land area is directly tributary to Mammoth Creek with the
remainder tributary to a natural drainage course known as Murphy
Gulch. Murphy Gulch is a seasonal stream and has very little
tor even no} flow during dry months, but does carry significant
runoff volumes during the spring snowmelt as well as during
heavy rainfall events. Murphy Gulch eventually doins with
Mammoth Creek just west of the intersection of U.S. Highway 395
and 8tate Highway 203, approximately 2-1/2 miles east of the
developed area of the community.

Watersheds I1 and III have been broken down into the
drainage subareas shown previously on Figure 3-4. During
the historical development of the Mammoth Lakes community,
little attention was given to a coordinated drainage plan.
Consequently, drainage improvements within the community have
been built primarily in response to site-specific drainage
problems, rather than integrated into a comprehensive drainage
system. Much of the runoff from the community area follows a
sheet~-flow pattern to existing roadways or is carried in
unimproved channels or ditches to drainage concentration
points, Culverts at road crossings have been inconsistently
designed and installed resulting in chronic ponding and
maintenance problems in some areas.
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The only major storm drainage project installed within the
community area was undertaken in the period from 1%75 through
1976, The improvements consisted of a "backbone® storm drain
system extending from the Mammoth Slopes residential area to the
Mammoth Rangey Station via Canyon Boulevard, Berner Strest,
Alpine Circle, and Main Street {Highway 203). The storm drain
discharges directly to the Murphy Gulch drainage course just
2ast of the Mammoth Ranger Station. Storm drain pipe sizes
range from 72-inch at the lower end of the project to Zd-inch at
collection points in Canyon Boulevard. 1in conjunction with the
project, a 260,000-cubic-foot siltation basin was constructed at
the downstream end of the Murphy Gulch channel, approximately
1/4-mile from its junction with Mammoth Creek.

No other storm drainage systems or major facilities
presently exist within the community,

Des.ription of Existing Facilities

Detailed maps of the existing drainage facilities within
cach subarea are presented in Appendix A on Figures A-1 through
A-11. General drainage characteristics of each subarea are
described in the following paragraphs.

SBubarea IT-1. Existing drainage is predominantly sheet flow
across the Arcularius pasture south of 014 Mammoth Road. The
subarea includes major portions of the Snowcreek Planned
Development. The subarea is directly tributary to Mammoth Creek
in the viecnity of an existing bridge across 0ld Mammoth Road.
The subarea receives upstream runoff from natural areas to the
south of the community.

Subarea II-2. The westerly portion of the subarea {includes
part of the Mammoth Vistas residential area and part of the
Snowcreek Planned Development) drains by sheet flow and along
roadways directly to Mammoth Creek. The easterly portion
includes intensive commercial and condominium develcopment and
drains via Chateau Road and a northerly channel/culvert system
to Inyo National Forest areas east of the community boundary.,
This portion is also tributary to Mammoth Creek.

Subarea II-3. This subarea includes most of the Old Mammoth
rural-residential area and contains the main stream channel of
Mammoth {reek. Drainage from developed areas is conveyed by
sheet flow, unimproved ditches, and roadways directly to
saturated meadow areas adjacent to the creek. The creek grosses
Minaret Road and 014 Mammoth Road via existing culverts.

Subavea I1-4, This subarea consists of natural area and
primarily includes offgsite drainage from Mammoth Mountain, west
of Lake Mary Road. There are no drainage improvements in this
area except for culvert crossings on Lake Mary Road.




Subarea III-1. This Subarea primarily consists of natural
area which drains directly to the Murphy Gulech channel., The
subarea includes the Murphy Guich s&dimeniati@aﬁgiztatian
basin,

Subarea I1I1-~2, This subarea is directly tributary to
Subarea 111-71 via existing culverts which cross Highway 203,
The subarea basically encompasses lands known as the Gateway
Planning Unit and includes the Mammoth Industrial ¥Yark, the
Manzanita Recreational Vehicle Park, ang portions of Mammoth
High School and Mammoth Hospital sitesy, Existing drainage
improvements consist of the industrial park storm drain system.
All other areas are presently unimproved.

Subarea I11-3. intensive commercial ang condominium
development {3 contained in this subarea. The westerly portion
drains by unimproved channels, culverts, and sheet fiow; the
easterly portion contains storm drain pipes and an improved
“hannel along the fasterly side of Sierra Park BEoad, The
majority of the subarea isg tributary to Murphy Gulch (Subarea
Tii~1) via two large culverts at the intersection of Sierra Park
Road and Highway 203, Scme northerly areas ars tributary to the
existing "backbone™ storm drain in Main Street {Subarea 111-4)
via drop inlets at the roadway edge,

Subarea I1II-4, Most of this subarea is natural area
1ving north of Egg*eommunity boundary, but it also includes the
Sierra Vista Estates residential area and commercial development
along the north side of Main Street. The subarea is tributary
to the storm drain system in Main Street and most drainage is
conveyed via existing improved roadways.

Subarea III-5. This is the most complex and extensive
drainage subarea within the community. The drainage systen
extends from the lower slopes of Mammoth Mountain on the
west to the Center Street commercial area on the gast. All
drainage is eventually tributary to the Main Street storm drain
{Subarea I1I-4), bhut is conveyed by a wide variety of improved
and unimproved means. The westerly portion is primarily drained
by roadways and culverts; the central portion by semi-natural
channels; and the easterly portisn by meandering man-made

area, The area is characterized by both existing and proposed
high density development and drainage patterns have been
5ignfic&nt}y altered by land uses.

Subarea I71-6. The majority of this subarea is natural, but
the southerly pertion includes the Enolls residential area. 'The
primary drainage pattern is via existing roadways and culverts



in developed portions of the subarea. Although the subarea is
tributary to the existing storm drain in Alpine Circle
{Subarea III-~7}, there is no direct improved connection.

Subarea I111-7, This subarea includes the Mammoth Slopes
residential area and dense condominium development in the
vicinity of the Warming Hut No. 2 ski base. It receives
ocffsite drainage from natural areas included in Subarea 111-9,
and 1s tributary to the Canyon Boulevard storm drain. The
majority of the subarea drains via improved roadways to Canvyon
Boulevard, then down to a series of storm drain inlets at the
easterly end of the subarea.

Subarea III1-8. Most of this subarea is natural, but
includes portions of the Knolls residential area at its
downstream end. Drainage is primarily by natural channels, with
some collection and drainage by improved roadways in the
southeasterly portion. The subarea is tributary to the Berner
Street /Alpine Circle storm drain although there is no direct
rmproved connection.

General Drainage and Water Qualityv Problems

The lack of a coordinated, continuous system of drainage
conveyance facilities, as well as the use of inconsistent design
criteria has resulted in severe drainage problems in many areas
of the Mammoth Lakes community. A general description of
problem areas within each drainage subarea is presented in
Table 3-10, The most prevalent problem within the developed
portions of the community is related to ponding and localized
flooding during periods of intense precipitation or rapid
snowmelt. Significant roadside erosion problems are also common
in steep areas where drainage facilities are lacking or
improperly designed. Severe =srosion problems also arise where
drainage is concentrated at discrete points, conveyed for a
short distance in culverts or storm drains, and then discharged
directly to unimproved natural swales or channels.

Water quality impact arising from uncontrolled drainage
discharges from the community area have hecome an increasing
concern to the Lahontan Regional Board, the U.S. Forest Service,
and the State Department of Fish and Game. Increased sediment
and turbidity levels in Mammoth Creek have been monitored in the
immediate vicinity of the community during significant storm
events. Perhaps more disturbing is the fact that a consistent
long~term increase in silt and sediment deposits in Mammoth
Creek has been noted as far as 5 miles downstream from the
community at the Hot Creek Fish Hatchery.
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Table 3-10. Summary of Subarea Drainage and Eresion Problems

Tributary |

subarea | Froblems

11-1 . Uncontrolled runoff from steep slopes resulting in accelerated
- erosion and increased sediment loads to creek.

Ii-% | Development of land near creek on steep slopes without provision

for storm drainage control. Erosion of roadside areas, and high
suspended sediment load ko creek result.

11-3 ' Direct discharge of runoff from residential development and
| unpaved streets to cresk. Several small creeks in poorly
defined and meandering channels through developed areas. High
runoff causes flooding of residential lots., Culverts too gmall
to carry runoff, result in erogsion of roadside ditches, ard
flooding of some street areas. Severe erosion in steep upper

portion of subarea by uncontrolled runcff along streets,

ITI-1 | Murphy Gulch Sediment Retention Basin not functioning
- satisfactorily on a consistent basis.
HI-3  Lack of drainage facilities in commercial area causes

intersection and street flooding during intense precipitation
eyvents. Discontinuous channels and undersized culverts cause
runoff flow to be carried on surface in streets, through parking
lots, and across residential Property. Drainage paths are
poorly drained.  This results in minor flooding of commercial
and residential property.

I11-4 Residential area is near outlet of large natural tributary
 subarea. Lack of drainage facilities causes severe roadside
erosion and flooding in residential lots.

I11-5 . Flow from large tributary area carried through residential
- development in small, poorly defined channels and undersized
culverts., Sericus flooding of residential property in lower
portions of tributary subarea. Extreme erosion problems in
steep portions of upper rortion of tributary subarea due to
steep slopes and uncontrolled runoff. Drainage from roadways on
steep slopes rung directly downslope resulting in erosion and
flooding problems below,

I11-6 Residential area near outlet of large natural tributary subarea
- with no provision Ffor transporting flew. Roadside erosion,
flooding of regidential lots, garages, and driveways result.

I1¥-7 ' Relatively heavy development on Steep slopes without provision
. for drainage has resulted in several problem areas where runoff
flows across residential property and perpendicular to streets.
Problems include erosion of roadsides, uncontrolled runof f
through residential properties, dead end drainage paths,
flooding of intersections and streets, and deposition of
sediment in streets and yards. At the upper end, flow from
large natural area and ski area runs down Canyon Boulevard
wncontrollied. Result ig standing water in lots below Canyon
Boulevard, ravines eroded in street, and ercsional debris over

i large area.
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The Murphy Gulch siltation basin was originally constructed
Lo control sediment discharges from most of the developed area
of the community. The Basin is essentially formed by an earth
F11l dam which was criginally constructed as part of an ol14d
readway £1il1l acress the Murphy Gulch channel. At maximum ponded
water level {approximately 7 or 8 feset deep}, the Basin has a
Capacity of approximately 260,000 cubic feet. Although the
Basin traps a significant volume of silt and sediment each Vear,
there is considerable evidence that its performance iz not
completely satisfactory. During peak runoff periods, sediment
removal efficiencies arve drastically reduced (due to high
filow-through velocitieg) resulting in visibly turbid effluent
discharges. It appears that these velocities are freqguently
high enough to actually scour and resuspend sediments which have
previously deposited in the Basin. The old earth fill dam is in
relatively poor condition and there i8 some seepage on its
downstream face. Although several proposals have been
considered during recent Yyears for the expansion and improvement

of sediment control facilities, no significant progress has been
nade to date,



CHAPTER 4

RUNCFF CALCULATION PROCEDURE

This chapter describes the development of a runoff
calculation procedure for use in designing storm drainage and
flood control facilities, The procedure has been incorporated
into the Mammoth Lakes Storm Drainage and Erosion Control Design
Manual (Design Manuzal), whieh specifies return periods for
storms to be used for design, provides typical design details,
and presents the runoff caleulation procedure in detail. This
chapter describes how the procedure was developed. The reader

should refer to the Design Manual for specific procedural
details.

SUMMARY OF METHODS IN COMMON USE

Several methods which are commonly used by public agencies
in the desigan of storm drainage and flood control facilities
are described below. The methods fall generally into three
categories: {1) rational methods, (2) flow~-frequency analyses,
and (3) hydrograph methods.

This secticon is not intended to be 3 comprehensive
discussion of runoff calculation methods in current use,
but rather to present examples of some of the most commonly
used methods, their advantages and disadvantages, and their
applicability to the Mammoth Lakes Basin.

Rational Method ’

The procedure most commonly used to calculate ranoff from
urban areas is the rational method, which has the general
form:

Q = CiA
Where: O = runoff flow
C = runoff coefficient or fraction
1 = precipitation intensity
A = tributary area
This equation is popular because of itsg simplicity, The

following steps are normally used +to compute peak runoff flow:

1. Determine the tributary area, A.



T

2. Find the time of concentration for the tributary avea,
Lew
c

3. Find the precipitation intensity, i, for the time of
concentration of the tributary area and the return
period of storm to he used for design.

4. Find the composite runoff coefficient, ¢, for the
tributary area considering the spacific improvements on
the site or the general land use of the area.

5. Calculate Q from C, i, and A.

Individual procedures based on the rational method differ
primarily in the way in which C, 1, and t, are determined.
Yalues of C for different types of surfaces or different land
uses are usuvally specified by agencies which review drainage
design,. Some agencies specify corrections to coefficients
ta be used based on the size of the tributary area. These
Torrections are normally intended to account for the differences
in infiltration-storage~runoff relationships between large and

small areas, or may be used to provide safety factors in the
dgesign of facilities.

Runoff Coefficient. The accuracy of the rational method
depends on the accuracy to which the C and i terms in the
equation can be determined. Although C is normally taken as a
constant for each type of land use or surface, the actual
proportion of precipitation which runs off depends on factors
such as slope, intensity of rainfall, soil type, vegetation, andg
antecedent soil conditions (e.g., moisture content, frozen
depth, compaction), Although it is not practical to include all
the factors in a runoff calculation procedure, the accuracy of
the method can be severely limited unless the most important
factors for a particular area are included, For example,
Mammoth Lakes has a significant number of areas where slopes
are steep and rocky. Unless corrections for general soil type
and slope steepness are included in the runoff calculation
procedure, the flows calculated using the rational method would
incorrectly be the same from these areas as from the same
acreage of flat, well vegetated park or meadow.

Another problem arises in determining C for an area
with heavy snowfall. Snow has two major effects on the
rainfall-runoff relationship, First, a small amount of snow
on the ground can be converted to runoff very guickly by
rainfall, In effect, this increases the runoff volume per unit
of rainfall wolume vielded from a tributary area. This effect
increases the apparent ¢ value, Second, snow on the dround
increases the time of concentration of a basin by slowing the
travel of water through the watershed. Because a longer time of
concentration corresponds to a lower precipitation intensity
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{see depth-duvation curves in Chapter 3, this effect decreases
the apparent precipitation intensity. Areas with heavy snowfall
are also likely to have freguent freezing and thawing of the
s0il, vesulting in variations in the apparent C value, Where
design flows may be caused by snowmelt alone, the rational
method simply does not apply. Because of the hydrologic
importance of snow and snowfall in the Mammoth Lakes area, a
comprehensive runoff procedure for use in the area must include
the effects of snow.

Precipitation Intensity. The accuracy of the precipitatrion
intensity term, 1, 18 aiso an important factor in the accuracy
of the rational method equation. This term depends on two
Principal components--the time of concentration and the
precipitation degthwduratiﬂnwfrequency relationship. The time
of concentration is a function of length of travel, slope,
antecedent precipitation and s0il conditions, and nature of
the surface [vegetative cover, depression storage, etc.), The
time of concentration of flow through improved channels or
pipes may be fairly accuriately estimated for small areas from
the hydraulic properties of the channel or pipe. Time of
concentration for overland flow is more difficult to estimate
due to large variations in velocity caused by difference in
slope and nature of the surface. As discussed above, the time
of concentration is also atfected by snow on the ground.
Accurate estimation of the time of concentration is important to
the overall accuracy cof the calculation, especially in smaller
tributary areas. For relatively short times of concentration,
the precipitation intensity may vary significantly with design
precipitation duration. To maintain reasonable accuracy, the
method of determining the time of concentration should at least
incilude the general surface type {paved, vegetated, ete.) and
whether or not the surface will be snow-covered during the
design storm.

Precipitation depthwduzati%nwfreqnency relationships provide
the basic precipitation intensity information for use in design.
They are generally statistically developed from long-term
precipitation records. As discussed in Chapter 3, no depth-
ﬁuratian~frequency curves have previously been developed and
published for the Mammoth Lakes area. The winter and summer
curves presented in Chapter 3 are the result of data obtained
during this study for the Lake Mary rain gage. It is important
to separate snowfall and rainfall data in production of the
curves, since snowfall does not directly relate to runcff. Usge
of annual ﬁe@thwdurationmfrequency curves in snowy areas leads
YO erroneous results because they relate the intensity of
precipitation, rather than rainfall, to a return period or
frequency. It is also helpful to separate winter rainfall (that
18, rainfall which falls or may fall on snow-covered ground)



from summer rainfall because of the differences in the runcff
coetficients and times of concentrations which may exist for the
same tributary area in different seasone.

Unfortunately, the amount and accuracy of short-term
precipitation depth~duration-frequency data available for
Mammoth Lakes is limited. No information is available on the
spatial variation of these rejationships over the tributary
area. An important step in the refinement of the runoff
calculation procedure developed in this study should be to
collect short-term precipitation intensity data at several
stations in the basin. Unfortunately, an adequate data base for
use in statistical analysis will require 10 to 20 years of data
collection,

Flow-Frequency Analysis

Runoff calculation methods which rely on flew~-freguency
analysis differ from the rational method in that they are
Zeveloped from flow data rather than from precipitation data.
In many ways, the flow-frequency approach is simpler than even
the rational method. Where sufficient flow data exist, all
that is required to develop the relationship is a plot of annual
peak flows versus fregquency. The difficulty arises when a
flow-frequency relationship from one point must be transferred
Lo another point in the basin where no data have bean collected,
Local conditions often introduce variations in peak flow rates
per unit area which cannot be accounted for by this type of
method. However, for relatively large areas in a fairly
homogeneous watershed, a flow-frequency relationship from
one point can be adapted to subwatersheds in its hagin. The
principal factors used to modify the relationship are usually
area, elevation, and mean annual precipitation.

The flow-frequency method has an advantage over the rational
method 1n that factors such as C, t., and i need not be
estimated, This eliminates scome of the potential sources of
error, and the compounding of errors which can result from the
use of an equation with several terms which must be estimated.
Its primary disadvantage is that it cannot be easily or
accurately transferred for use in small areas from one basin
to another which have different hydrologic characteristics,
For this reason, it iz most applicable to relatively large
undeveloped or lightly developed areas.

Hydrograph Methods

The oldest and best known hydrograph technique is the unit
hydrograph method which is often used for predicting peak flood
flows and volumes where storage in reservoirs or lakes must be
considered. The basic premises for predicting flood flow rates



using the unit hydrograph method are that for 2 given watershed
the flow at any time is proportional to the wvolume of runcff
produced, and that the hydrograph resulting from a series of
excess rainfall increments in unit time steps can be built up by
superimposing the hydrographs for the individual time steps.

The first step in using the unit hydrograph method is
generally to estimate the volume of runoff produced per unit of
rainfall. This depends on losses to infiltration, evaporation
and transpiration, and on retention in the basin. The losses
may be estimated from the hydrologic characteristics of the
hasin or from actual precipitation runoff data. The second step
15 the development of the unit hydrograph, the hydrograph which
contains a volume of one inch of runoff over a specified unit of
time. The shape of the unit hydrograph may be determined from
precipitation/flow data or it may be estimated from basin
hydrelogic characteristics such as soils, vegetation, and
slope, A storm hydrograph is developed by dividing the storm
event into unit time increments and finding the hydrographs
wiich result from the rairfall excess in each time increment by
multiplying the ordinates of the unit hydrograph by the actual
rainfall excess in the time increment. The hydrographs for the
unit time increments are then superimposed to find the storm
runoff hydrograph. When the actual pattern of precipitation is
not known, a storm hydrograph can be produced by assuming a
typical storm distribution pattern and a given total volume of
precipitation,.

Expressions for the peak flow rate can be written as
a function of total runoff volume per unit area, basin
tributary area, basin time of concentration or lag time, and a
coefficient, Where sufficient data are not available for
derivation, the coefficient must be estimated from empirical
relationships based on the watershed characteristics.

The unit hydrograph method is much more complex than
the rational method, or the flow-frequency analysis method.
Considerable effort and background data may be required to
accurately estimate the shape of the unit hydrograph. Further,
a precipitation pattern must be known or asgsumed to find the
peak flow for a given storm duration and precipitation volume.
To simplify the calculations, a standard unit hydrograph may be
used and a storm pattern assumed. The peak flow rate can then
be found relatively easily, but the results are then very
general and may not apply with sufficient accuracy to particular
tributary subareas with loecal differences in slope, soil,
vegetation, or precipitation intensity. In general, the
unit hydrograph method is best applied to fairly homogeneous
tributary areas greater than ten acres in size. The method has
been used extensively in forested and agricultural watersheds.
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COMPARISON OF SEVERAL PROCEDURES

For comparison, Table 4-1 presents the results of
calculations using procedures adopted by six agencies. Four of
the procedures are applications of the rational method, one is
a [low-frequency analysis method, and cne is based on the unit
nydrograph method. All of the calculations are for the 100-year
event in Mammoth Lakes and have been made for a sample tributary
area before and after urbanization. The sample tributary area
used for the calculations was Tributary Subarea III 5 B (see
Chapter 3).

Many of the methods include rainfall data for use in the
cailculations which are specific to the area for which they are
intended. in these cases, the depth-duration-frequency curves
presented in Chapter 3 for summer precipitation in Mammoth
Lakes were substituted for the intensities specified in the
technique, This allows comparison of the methods when applied
«o the Mammoth Lakes area >n a consistent hasis.

Table 4-2 briefly lists the advantages and disadvantages of
each method. As would be expected, the rational methods yield
results which compare closely. The flow-frequency method and
the hydrograph method give results which are somewhat lower.
This is primarily because the flow-frequency and hydrograph
methods have been developed from data on larger, more patural
watersheds, while the rational method has been developed for use
in smaller urban watersheds. The rational methods therefore
tend to overestimate flows from larger homogeneous natural
watersheds, while the other methods tend to underestimate flows
from smaller urban watersheds.

The analysis described above was used to formulate an
approach to the development of a runoff procedure for Mammoth
Lakes. The main objectives in development of the procedure
wers:

1. It should be relatively simple to apply.

2. It should be flexible enough to account for differences
in hydrologic characteristics of small basins such as
scils, slopes, vegetation, land use, or density of
developnent.

3. It should apply to both large, natural basins and
smaller developed areas because in some casges flow from

undevelioped areas must be conveyed through developed
Areas.
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Flexibility provided in zalodation
of muenif ooeffivient teoending on
suriace types, lopes, vegelation.

Allows caloulation of 10, 7%, and
1G0-vear §lows,

Directly related to 5 precipita-
Lion depth-duration-frequency
relaticnship,
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Extremely sasy o ume,

Includes sethod for caloalation of
time of concentration based on
function of length of Fflow and
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Fazy to use.

Flow caigulated foom Q@ = ClA, and
related divectly to a design
precipitation intengity for the
caiculated time of concentration.

Raged on artual flow daia,

Fasy to use,

Acooaints for soseelt flows.

Dmes Zi-hoor precipitation.  Data
for this pericd are more availabie
than shorter durationg.

Incivdes factors such as slope,
w311 types, and assumed stomm
distribution patrern,
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Bureff eoefficients oo general.

Only (0-vear flow can be caleulated,
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Bigetie M

Previpitation intensities based on very
general geographical relationship,

Relies beavily on very simple, general
st ions which say not be accurate for
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tion, precipitation intensities, and
runofE £lows not olear, (nly flow vs.
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Canmwt acoount for snowmelt or snow on
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Funoff ocoefficients too general-—not
enough flexibility in caloulation
of ¢ for different surface bypes,
slopes, vegetation, ete.

Cannod, avoount for snow oo ground
or Erowse .

Very general relationship for streans
in large region,

Best applisd to larger watershwds which
are not mavily developed,

Based on mean annual precipltation.

General equation apparently not very
acourate for Hameth Creek.

Provedure not strictly applicable to
a developed area,

Bast applisd to relatively large
watersheds rather than zmall urhan
areas.

More corplex and cequicss move sube-
sective professional hudgent in
determining appropriate hydeologic
sohl/oover classfications than obher
proredures .
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It should account for major hydrologic factors and
conditions important in the Mammoth Lakes ares. For
example, it should include the effects of snow on the
ground, snowmelt, and changes in runoff coefficients
resuiting from antecedent conditions.

@+« 1t should be based as much as possible on specific
hydrolegic data from the Mammoth Lakes area. This
improves the accuracy of the procedure and allows
adjustment in the future 1f additional data become
available for analysis,

Based on the limited precipitation and flow data available,
the general approach adopted was to develop two procedures for
calculation of runoff--one which applied to smaller urbanized
basins, and one which applied to larger natural areas. The
procedure for smaller basins was based on the rational methed,
and the é@ythwduraticn~fraquency curves presented in Chapter 3.
The procedure for larger basins was based on streamflow data in
Aammoth Creek and is a flow-frequency method. The development
of the procedures is described in the following szection.

DEVELOPMENT OF RUNOPF CALCULATION PROCEDURES

This section describes the conceptual development of runoff
calculation procedures for Mammoth Lakes. The process of
development was necessarily an iterative one, with modifications
made as the procedures were tested in calculation of flows for
actual tributary areas. The procedure developed for small urban
basins is called Procedure A, and the procedure for larger,
natural basins is called Procedurs B.

Procedure A Develooment

The development of Procedure A began with the development of
the depthwduration~frequency (DDF) curves for Mammoth Lakes.
Because the effects of rain on snow were of interest, it was
necessary to develop DDF curves which would separately represent
winter (rain on snow a possibility) and summer (rain only)
conditions. In addition, a method had to be devised to predict
the "effective” precipitation intensity of rain on snow and the
chances of its occurring, Figure 4-1 shows a flow chart for
the development of the precipitation intensity design curves.
The resulting DDF curves were really design curves--the winter
Curve represents depth of precipitation contributing to runoff,
rather than a strict depth—duratisnwfrequency relationship for
precipitation. Analysis of snowfall and snow-on-ground data
indicated that there was little chance of significant snow on
the ground during a major storm from May to November, and that
the storms during this period are generally rain. Therefore,
the summer season was taken as May through WNovember, and the
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winter season was taken as December through April. The
resulting winter and summer égpthméazatiﬁnmfrequéﬂcy design
curves were incorporated directly into Procedure A,

After development of the precipitation intensity curves, the
next step was to define the procedures to bhe used For finding ¢,
the runoff ccefficient for a particular area or basin. As noted
previously, most methods specify constant C values for use with
particular surface types {paved, landscaped, etc.) or with
land use types (residential, commercial, ete.). However, actual
C values also depend on antecedent conditions, season, and
rainfall intensity. This effect is especially important in
natural or landscaped areas where soil moisture conditionsg and
the amount of depression storage available are highly variable.
A review of other procedures and variousg literature sources
indicated that typical values cemmonly used with specific
surface types were:

1. Pavement--0.85 to 0.95
2. Roofs~-0.85 to 0.95

3. Hatural or landscaped areas--0.15 to 0.75,
depending mainly on slope, soils, and vegetative

CGYeEYr.
A runoff coefficient of C = 0,90 was selected for paving and
roof areas.  For aggregate driveways and walks, a coefficient of
C = 0.80 was selected, and for unpaved corporation vards or

similar compacted, relatively flat areas, a coefficient of ¢ =
0.75 was chosen.

Coefficients for natural and landscaped areas were initially
made a function of season and ground slope, When additional
soils information became available, soil type was also included.
It was assumed that vegetative cover was related to soil
type {(e.g., rocky soils have little vegetation), and that
the calculation results should not rely too heavily on the
establishment of heavy vegetative cover in developed areas.
Figure 4-2 shows the resulting graph of design runoff fractions
(RF) and reduction ratios (RR}. The coefficient of runoff from
a natural or landscaped area, Cn, is determined hy:

Ch = RF x RR

The purpose of the reduction ratio is to correct for
infiltration losses on the flatter slopes. The overall runoff
coefficient, C, for a tributary area is calculated by weighted
average of the area in each category. For example, an area
which is 30 percent roofs, 20 percent paved, and 50 percent
natural or landscaped would have a runoff coefficient:
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C (0.903{0.30) + {0.803(0.20) + {Cn3{0.53)

i

Where: In natural runoff coefficient from graph = RR x RF

Two C values are required--one for a summer storm and one for a
winter storm,

After a procedure for calculating C was defined, the next
step in the development of the procedure was to specify the
way in which the time of concentration would be calculated. The
precipitation intensity used in the traditional rational formula
depends directly on the time of concentration for the tributary
area. The time of concentration has two components--the travel
time required for overland flow of runoff to a defined channel
{ditch, creek, gutter, storm drain, etc.}), and the travel time
required for flow in the channel to reach the basin outlet. One
of the primary reasons for including both winter and summer
storms in the procedure was to account for the difference in
travel time caused by snow on the ground. Figure 4-3 shows the
graph used in finding the variable taps the overland flow time
of concentration. This graph can be used to find tgo, values
for both winter and summer conditions, and includes corrections
for pavement and snowplowing. The channel flow time of
concentration, t.., can also be determined from a graph.
Figure 4-4 shows the curves initially developed for finding this
paramebter., The curves are based on expected velocities in
different types of channels over a range of slopes. The times
of concentration from Figures 4-3 and 4-4 are added together to
find the total time of concentration, to. A minimum time of
concentration of 15 minutes should be used to prevent excessive
extrapolation of the depth-duration-frequency data.

The resulting procedure can be used to find the design
runcff flow for a particular tributary area by applying the
rational formula in the traditional manner, except that flows
are calculated for both winter and summer conditions. The
larger of the two flows is taken asg the design flow. The
relationship between winter and summer flows varies acecording to
design exceedence interval and relative proportions of natural
and developed areas within the basin.

Procedure B Development

Procedure B is intended for use in larger, natural areas. A
flow-frequency analysis approach was adopted, based on the flow
data available and the ease with which it could be applied.
Sufficient concurrent precipitation and runoff data were not

available to develop a hydrograph method with reasonable
acouracy.
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The flow cut of a large, natural basin in the Mammoth Lakes
area has two principal components--snowmelt and rain flood
flows. 1In general, flow records indicate that the peak flows in
Mammoth Creek at Highway 395 are produced by snowmelt. Extreme
rainfall events may produce short-term peaks on an annual
nydrograph which is dominated by flows produced by snowmelt.
This situation is tvpical of major basins on the eastern side of
the Sierra Nevada.

The mean dalily flow records for Hot Creek at Highway

395 were used to develop the flow-~fregquency relationships.

Znownmelt flows were segregated from rain flood flows by plotting

low~freguency relationships separately for rainy and non-rainy
periods.

Rain Flood Flows. To calculate rain flood flows from
specific tributary subareas, a procedure for transferring
the flow-freguency relationships developed for Hot Creek at
Highway 395 to other areas had to be developed. These types of
progedures have been developed by the U,5. Geological Survey,
U.8. Army Corps of Enginerers, and others. The procedure used
here was one developed by the U.S. Army Corps of Engineers. The
variables involved are a linear elevation factor, an exponential
function of tributary area, and an exponential function of mean
annual precipitation. The Hot Creek Basin characteristics and
Hot Creek rain flood fregquency curve were used to define a
cpefficient, €, to be used in calculating the maximum mean daily
rain flcod flow. The resulting equation for mean daily design
flow has the form:

Q = CKAG ¢85PZ

Where: C = a constant related to design exceedence
interval and found from a graph
K = a linear elevation factor computed from the
mean basin elevation and two constants
A = the basin aresa
P = the mean annual precipitation in the tributary
area.

Peak runoff will be significantly greater than mean
daily flow unless the stream system is highly regqulated.
Unfortunately, data on instantanecus peak flows in Hot Creek are
not available, A peaking factor of 1.7 was therefore adopted
based on data from other similar watersheds in the same general
area. The calculated mean daily design flow is multiplied by
the peaking factor to obtain a peak flow. One of the major
tributary areas in the Hot Creek Basin is highly regulated,



This area is the Lake Mary Basin, shown as Basin I on Figure
3-3. Streams in this area flow through a number of lakes, and
outflow from the bazin is regulated, Therefore, the peaking
factor adopted for flows which criginate in this basin is
1.15,

Snowmelt Flows. The maximum mean daily tlow-freguency
relationship o©of the Hot Creek gage was used to develop a
procedure for estimating mean daily snowmelt flow frequencies
for subbasing of Mammoth Creek. Snowmelt season peak flows are
primarily a function of the size of the snow covered area which
is melting when the peak flows are produced. The procedure
therefore is based on calculation of a melt band area. The melt
band is the area contained within the tributary area which is
undergoing snowmelt at a particular time. The area is bounded
by a "top of melt" elevation contour and a "bottom of melt®
elevation contour, or the basin outlet. The runoff produced per
unit area is taken as a function of only the design exceedence
interval. The area contributing to the flow {melt band area)
therefore determines the design mean daily flow.

The procedure reguires that an area elevation curve be
developed for the basin, or at least that the area within the
basin between elevation contours be determined from topographic
mapping. Figure 4-6 shows the graphs developed for calculation
of mean daily snowmelt flows. The melt band width is determined
for a particular design exceedence interval by considering the
elevation of the top of the melt band, and the melt band width.
Design runoff per unit area for the exceedence interval is then
multipled by the area within the melt band. A flow adjustment
factor, based on elevation, compensates for changes in runoff
efficiency due to factors such as shade produced by vegetation,
s0il types, and steepness. The factor is related directly to
elevation of the top of the basin based on typical hydrologic
characteristics of subbasins within the Mammoth basin., As for
the rain flood flow calculations, the calculated mean daily
floews should be multipled by a peaking factor of 1.7 for all
tributary areas except Basin I, and 1.15 for Basin I flows.

DEVELOPMENT OF A HYDROGRAPH
PROCEDURE FOR STORAGE FACILITY DESIGN

In some cases, not only the peak flow rate but also the
volume of runoff corresponding to a design storm condition must
be calculated. This is true in the design of storage facilities
such as sediment retention and flow detention basins. The
U.8. S0il Conservation Service unit hydrograph method was
adopted for use in the Design Manual. As described previously,

this procedure pernits construction of a runoff hydrograph from
a known precipitation pattern.
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A design precipitation pattern for a given exceadence
interval and basin time of concentration may be constructed
using the procedures given in Chapter 1 of the Design Manual.
Basically, the precipitation pattern is built up in unit time
steps from the center of a Z4-hour period outward in both
directions.

For any time period of x hours, the volumes of rainfall
under the curve between t = -1/2 x and t = +1/2 x are egqual to
the precipitation depth for t = x from the DDF curve.

A unit hydrograph can be constructsd using the standard
hydrograph shape from the U.S. So0il Conservation Service
procedure, and the basin time of concentration. Incremental
precipitation volumes are multipled by the unit hydrograph
ordinates and the resulting hydrographs superimposed to find a
storm runoff hydrograph. The reader should refer to the Design
Manual for complete details,

TESTING AND MODIFICATION OF
THE RUNOFF CALCULATION PROCEDURES

The best method of verification of a runoff calculation
procedure is one which is based on a carefully collected set
of precipitation/runoff data. This could typically include
flow gaging data for several watersheds of different s=ize
and hydrologic characteristics during precipitation events.
Short-term precipitation intensities could then be related to
basin outflows to verify procedures used to calculate times
of concentration and peak flows. Runcff coefficients for
different surface types and land uses could alse be verified.
Unfortunately, no data like this have been collected in the
Mammoth Lakes area. Even mean daily flows for the gaged
stations on Mammcoth Creek are often not available for days on
which storms occur. Gaging in the basin is used primarily for
determination of low flows, and measuring egquipment 1is often
washed out or submerged during peak flows. Where possible,
calculated flows were compared with measured stream flows.
However, only a few storm events had sufficient data for this
type of comparison, and the flow data applied only to very large
basins. The results of precipitation vs. flow comparisons wers
therefore extremely general and of little help in verification
of the procedures.

In the developed area, the procedures were used to calcoulate
flows for a 20-year exceedence interval for an initial layout of
the master plan storm drainage system described in Chapter 5,
Originally, Procedure A was used for all areas l#s8 than
160 acres in size and all developed areas. Procedure B was used
for undeveloped areas larger than 160 acres in size. Later, the
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divieion point was increased to 320 acres because of the

relatively low results from Procedure B and the possibility that
undeveloped areas greater than 160 acres in size might be
included within the general boundaries of development in Mammoth
Lakes, and might not have hydrologic characteristics similar to
strictly natural watersheds.

After completing a number of flow calculations using
both Procedures A and B, it became evident that a significant
digcrepancy existed between the results from the two procedures.,
For exanmple, from a 320-acre natural area, Procedure A yields
results of approximately 120 to 180 cfs for the Z0-year storm.
Procedure B, for the same design, gives results of approximately
15 to 30 cfs. For an area of this size, Procedure A results are
probably high because they do not account sufficiently for
spatial wvariation in rainfall and various interception losses.
Procedure B results are probably toc low because they are based
on a flow-fregquency relationship for a much larger basin. For
the larger basin, losses to groundwater may have a significant
impact on the results. No data was available for evaluation of
the discrepancy in watev sheds of this size. Therefore, a
conservative procedure was adopted which used both results. The
resulting modification to the procedure consisted of two parts:

t. The minimum area for use of Procedure B was increased
ta 1,600 acres.

2. An adjustment to Procedure A was developed for areas
between 160 and 1,600 acres in size.

The adjustment is used to decrease the results of
Procedure A for areas larger than 160 acres. The correcticon
varies from a factor of 1.0 at 160 acres to 0.3 at 1,600 acres.
Figure 4-7 shows the natural area correction factor graph
used in the design procedure. Results using Procedure A with
the correction factor are still somewhat higher than Procedure B
results for areas between 160 and 1,600 acres in size. For
basins larger than 1,600 acres in size, Procedure B can be
applied without correction.

Chapter 1 of the Design Manual gives a detailed description
of the final runoff calculation procedures and presents sample
calculations, The reader should refer to the manual for the
specific details of the procedures and their application.
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CHAPTER 5§

BASIS FOR DEVELOPMENT OF THE MASTER PLAN

Blimination of Iocalized flooding and concern for protection
of the water quality of Mammoth and Hot Creeks are the btwo
primary factors that precipitated the Preparation of the master
plan. The lmprovements proposed in Chapter 6 of thisg master

chapter presents the limited data that has been gathered to date
to document water quality problems, and then describes the
regulatory plans, policies, and standards which have been
adopted by the Lahontan Regional Board. Objectives and design
criteria which provided the basis for development of the master
plan to achieve solutions to these problems, and to eliminate
flooding and drainage problems in the urbanized areas are also

WATER QUALITY PROBLEMS

The headwaters of Mammoth Creek, fed by snowmelt ang storm
runoff, are near the Sierra Nevada crest at an elevation of over
11,500 feet. Mammoth Creek flows through a series ¢f high
mountain lakes, past the Mammoth Mountain sgki area, and through
the southern portion of the community of Mammoth Lakes. Murphy
Gulch receives the drainage from the northern portion of Mammoth
Mountain and Mammoth Lakes, and it then flows into Mammoth
Creek, Downstream from Mammoth Lakes, Mammoth Creek ang the
discharge from the Hot Creek Fish Hatchery combine to form Hot
Creek. Hot Creek, one of the most productive trout streams in
California, has been classified 48 a Wild Trout Stream. Hot
Creek flows into the Owens River and Crowley Lake.

The California Department of Fish and Game {DFG) has
reported reductions in the number of brown trout produced
naturally in the wild trout habitat of Hot Creek. Thisg may be
due to increased turbidity in the Stream, but the data are
inconclusive, The increased turbidity in Hot Creek may be
partially attributed to the development that has occurred in the
Mammoth Lakes area over the last 20 years. Previously natural
ground surface hasg been covereg by pavement andg buildings,
and has increased ercsion. Sediment materials settle out and

cover stream spawning gravels and also contain nutrients which
may be biostimuiatory.



A limited amount of water quality data have been gathered
in the Mammoth Lakes area by the U.g, Forest Service anga
U.s. Geological Survey. Table 5-1 presentsg the mean suspended
sediment voncentrations apg turbidity valyes at sampling sites
In the Mammoth Lakes area, These data were gathered Aduring the
summer monthsg between 1979 and 1982, Mammoth Creek above Lake
Mary is the only sampling station that ig clearly above the
developed area. The mean Suspended sediment concentration at
this station ig 5 mg/1 and the mean turbidity 15 g.g NTU. as
Mammoth Creek flows through the developed area, the suspended
sediment ang furbidity increase, Below Murphy Gulech, the mean
suspended sediment concentration ig 141 mg/1 and the mean
turbidity value ig 8s NTO, The quality of Mammoth Creek
improves), due to the settling of sediment ang dilution from

downstreanm past 014 Bighway 395 and the figh hatchery. ar
the sampling station locateqd just above the Figh hatchery, the

hean suspended sediment Concentration ig 6 mg/1 and the mean
turbidity valye is 10 N7y,

are much higher in the runcff from thesge disturbed areas than
the natural values in Mammoth Creek above the developed area,
Mean suspended sediment concentrationsg range from 154 mg/1 in
the Minaret Village runoff to 8,25¢ mg/1 in the runcff from

Table 5-1.  Suspended Sediment and Turbidity Data in the Mpwoth Lakes Area

Sawling location
mtﬁ Creek

Above Lake Mary
At 14 Mamemoth

At 013 Highway 399
Above Fiah hatohery

Manmoth Mountain at Austria Hof ig

Minaret Village vunoss ]

Murphy Gulch at visitor center 13 10,3 - 11,589 2,370 [ 14 | 4.0 3,500 737
Marphy Guich ar HMammoth Cresk 8 § - 5,890 715 1 23 | 4.5 - 2,780 434
*%—WL . R S

W renresents tne nxber of sawples collected.

|
i
|
Mamoth Mountain at Warming Hut 11 118 j
Chairlift 3 watershes j_13 [
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These water quality data cannot be used to guantify the load
of sediments reaching Mammoth Creek from various problem areas
in the drainage because they represent occasional grab samples
without corresponding flow data. The data do show, however,
that the developed arsas produce runcff with significantly
higher suspended sediment concentrations and turbidity values.
The data also show that the suspended sediment concentration and

turbidity of Mammoth Creek increases as it flows through the
developed area.

The Regional Board is currently planning to conduct a
detailed sampling program in the Mammoth Lakes area to gather
substantially more water guality data. This data will he used
to determine whether the water quality objectives for Mammoth
Creek and Hot Creek should be revigsed, and to more clearly
identify the sources of pollutants to these creeks.

WATER QUALITY POLICIES AND OBJECTIVES

The Regional Board has developed and adopted a series of
requlatory plans, policies, and objectives over the last 10 to
15 years that contain specific references to control of surface
runoff and erosion. Those which have been established by the
Regional Board in the Water Quality Control Plan Report for the
South Lahontan Basin {Basin Plan), 1975, which have direct
applicability to the master plan, have been extracted from the
Basin Plan and are summarized below.

Nondegradation Policy

Cn Cctober 28, 1368, the State Water Resources Control Board
adopted Resolution No. 68-16, "Statement of Policy with Respect
to Maintaining High Quality of waters in California." While
requiring the continued maintenance of existing high guality
waters, the policy provides conditions under which a change in
water gquality is allowable. a change must:

1. Be consistent with maximum benefit to the people of the
State,

2. Not unreasonably effect present and anticipated
beneficial uses of water, and

3. Not result in water quality less than that prescribed
in water quality control plans or policies.
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General Objective

Wherever the existing quality of water lg better than the
quality of water established as objectives, sueh existing
quality shall be maintained unless otherwise provided by the
provisions of the State Water Resources Control Board Resolution
Ro. 68-16, "Statement of Policy with Respect to Maintaining High

Quality of Waters in California,r" including any revisions
thersato,

Objectives for Surface Waters

Color. Waters shall be free of coloration that causes
nuisance or adversely affects beneficial uses.

Tastes and Odors. Waters shall not contain taste or
odoﬁjbroﬁucing'3ubstances in concentrations that impart
undesirable tastes Or odors to fish flesh or other edible
products of aquatic origin, that cause nuisance, or adversely

Floating Material. Waters shall not contain floating
material, including solids, liquids, foams, and gcum, in

concentrations that Ccause nuisance or adversely affect
beneficial uses,

Suspended Material. Waters shall not ¢ontain suspended

material in concentrations that tause nuisance or adversely
affect beneficial uses,

Settleable Material. wWaters shall not contain substances in
concentrations that result in the deposition of material that
cause nuisance or adversely affect beneficial ysesg.

0il and Grease. Waters shall not contain oils, greases,
waxes, or other materials in concentrations that resylt in a
visible film or coating on the surface of the water or on
objects in the water, that cause nuisance, or that otherwise

adversely affect beneficial uses.
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Biostimulatory Substances. Waters shall not contain
biostimulatory substances in concentrations that promote aguatic

growths to the extent that such growths causge nuisance or
adversely affect beneficisal uges,

Turbidity. Waters shall be free of changes in turbidity
that cause nuisance or adversely affect beneficial uses.

Increases in turbidity shall not exceed natural levels by more
than 10 percent.

Dissolved Oxygen. The dissolved oxygen concentrations,
in terms of percent saturation, shall not be depressed by
more than 10 percent, nor shall the minimum, dissolved
OXygen concentration at any time be less than 8§0 percent of

saturation of less than the following limits, whichever is more
restrictive:

* Waters designated WARM--5.0 mg,/1
* Waters designated COLD--7.0 mg/1

ggzigigxﬁ All waters shall be maintained free of toxic
substances 1in concentrations that are toxic to, or that produce
detrimental physiological responses of human, plant, animal, or
aquatic life. Compliance with this objective will be determined
by use of indicator organisms, analyses of species diversity,
population density, growth anomalines, biocassays of appropriate

duration or other appropriate methods as specified by the
Regional Board.

Pesticides, The summation of concentrations of total
identifiable chlorinated hydrocarbons, organophosphates,
carbonates, and all other pesticide and herbicide groups, in all
waters of the basin, shall not exceed lowest detectable levels,
using the most recent detection procedures available, There

shall be no increase in pesticide concentrations found in bottom
sediments or aquatic life.

Water Quality Obiectives for Surface Waters. Rumerical
water quality objectives For specific surface waters in the
Mammoth Basin are presented in Table 5-~2.
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Table 5-2. Chemical Water (Quality Objectives for Surface Waters

' ?ﬁ- Ubjective, my/1a
| motar [ e e
| |dissolved | | 5 | f L
Surface water Cosolids | [804 @ F ' B O NO3-N| N | PO4
. — i Yw%wwm%_“.__,ﬁ_h ﬁ_wmﬂjr_wg W_HM,.ML ...... ?WWM
Mammoth Creek (Twin ; 60 L 0.6 | i | 0.4 C.50.03
Lakes Bridge) 9% 1. | ; 11.80 | 0.8 1.0 0.05
¢ : ! H i :
i ] ] ; i !
Mammoth Creek (Old | g5 | g.g | ; ; | 0.4 /0.6 0.27
Hamoth Creek) | 115 | gy : ! | 0.8 ;;‘05 0.50
f f ! , ;
1 i i i
Mammoth Creek .5 | 1.0] 6.0 0.10 0.03 { 0.4 10.60.11
(at Highway 395) |10 1.4}‘11,0 10.30 10.05 0.8 1.0 0.22
! j ! g | |
Sherwin Creek o2 o § | 0.4 o, ;aﬂs
| 26 | 0.7 ; ; ‘ 0. 0.08

3100 Upper number represents average value = arithmetic average of
all data.

200 Lower number represents 90-percentile value = only 10 percent of
data exceed thig value,

WATER QUALITY IMPLEMENTATION PLAN

In addition te the policies and objectives adopted in the
Basin Plan, the Regional Boargd also incorporated g plan of
action for their implementation. The following sections, which
impact development of the master Plan, have been extracted from
the Basin Plan.

Control of Urban Runoff

and type and rainfall intensity have been made, ang studies
concerning the amounts of these constituents present on street
Surfaces have been conducted. It appears that considerable
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quantities of Contaminants, heavy metals in particular, may
enter through urban runoff. The federal Water Pollution Control
Act Bmendments of 1972 stress future “"control of treatment of
all point and nonpoint sources of pollution.” Thus, the federal
government has concluded that nonpoint Bources, such as urban
vunoff, are indses deleterious to the aguatic environment and
that measures should he taken to control such emissions. The

following discussion is presented in accordance with this
view,

There are five basic approaches to controlling pollution
from urban runcff: {1) prevent Contaminants from reaching urban
land surfaces; (2) improve street cleaning and cleaning of other
areas where contaminants may be present; (3) treat runoff prior
to discharge to receiving water; (4) diversion ang infiltration;
and {5) controls of land use and development., Which approach or
combination of approaches is most effective or economicsal
has not been studied extensively, Thus, only the basic
characteristics of each approach can be discussed. In addition
to these direct approaches are measures to reduce the problem by
reducing the volume of runo’f from urban araas,

Areas of concern in the South Lahontan Basin where urban
runoff is or could cause a surface water quality problem include
mountain communities in the Mono-Oweng Planning Area such as
June Lake and Mammoth Lake. Implementation of urban runcff
controls will be initiated by the Regional Board where
appropriate,

Source Control. The first approach, which emphasizes source
control, has many aspects. Tough, effective air pollution laws
can probably aid in reducing the amounts of certain materials
deposited on the land. An obvious example is lead in automobile
exhaust emissions. In order to meet future federal emission
standards, automobile manufacturers will probably utilize a
"catalytic converter" which requires nonleaded gasoline. Thus,
the production of leaded gas will pProbably decrease in the
future, cutting down the supply of lead which can be washed
into receiving waters. Effective anti~litter ordinances
and campaigns can aid in reducing floatable materials washed to
surface waters. These materials are objectionable Primarily
from an aesthetics viewpoint. New construction techniques may
reduce emissions to receiving waters. Erosion can be decreased
by seeding, sodding, or matting excavated areas as quickly as
Practicable. Construction in certain critical areas can be
limited to the dry season. Stockpiling of excavated material
can be regulated to minimize erosion. Control of chlorinated
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Street Cleaning. The sscond approach to reducing pollution
from urban runoff involves improving sgtreet cleaning
techniques, Generally, street cleaning as presently practiced
is intended to remove large pieces of litter which are
aesthetically objectionable. The removal of fine material which
may account for most of the important contaminants is minimal.
It may be possible to design mechanical Eweepers Lo remove a
greater fraction of the fine material, Alternatively,

vacuum-type street cleaners could be developed to produce hetrer
resuits,

In addition to streets, sidewalks and rocfs contribute large
amounts of runoff, Controlling contaminants pregent on thesge
surfaces would be more difficult and would be up to individuals.
Advertising campaigns would probably be unproductive and
legislation would be unworkable except perhaps in specific,
localized situations. Therefore, contaminant removal will
probably be limited to street surfaces,.

In many areas streets are cleaned by flushing with water
from a tank truck. If cat«h basinsg are present, this material
may be trapped in them. If catch basins do not exist, the
material will be simply washed to the sewers where subsecquent
rainfall will carry them to surface waters. Where catch basinsg
are regularly cleaned out, they can be effective in removing
materials during runoff. Where they are allowed to fill up with
material, they add to the pollution loading during a storm by
discharging septic material.

Treatment. The third approach to reducing the effects of
urban runoff on receiving water quality involves collecting and
treating the runoff. Physical or physical~chemical treatment
would be required:; the intermittent nature of storm flows
precludes biological treatment. Examples of possible treatment
processes are simple sedimentation, sedimentation with chemical
clarification, and dissolved air flotation. A principal problem
with this approach is collection. Present storm sewerage
systems generally drain to open creeks and rivers. Even if
treatment facilities were located at varicus sites in the Basin,
a massive collection System would have to be built. The
gconomic question of "treatment vs, transport” would have to be
studied with specific regard to stormwater runoff. ILocal zewage
treatment plants abandoned in favor or regional facilities could
possibly be utilized in such a program. One method of cutting
down the peak flow capacity required is to provide storage
volume in the collecticn system,

Diversion and Infiltration. Another possgsible control
measure to prevent pollution of surface waters by urban runoff
1s to eliminate runoff reaching surface waters in the first
place, Storm drainage water could be diverted to engineerad
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501l systems where percolation could occur. An obvious
advantage to this method would be increased racharge of
groundwater and reduction of some pollutants after benefit of
bPassage through a soil layer,. In some cases, however,
conservative polliutante such as sodium chloride, may travel
through the soil, entering and degrading groundwater.

A program of urban runoff management through diversion and
infiltration may be implemented at various levels. Where storm
drainage systems already exist it may be economical to construct
a centralized infiltration facility to serve each system.
Economics in this case would be depandent on availability of
adegquate land area.

For new development, it may be feasible to institute a
program of urban runoff control by requiring design features
promoting on-site percolation of runoff. Examples of such
design features would be gravel percolation trenches on the
down gradient side of impervious surfaces and under all
structural drip lines. Variations in the diversion and
infiltration technique may be selectively applied to effect a
reduction in the total wvolume of runcff emanating from urban
areas.

Control of Urbanization. A fifth approach is to ancourage
controls on urbanization which will either reduce the volume of
runcff or at least not cause runoff to increase as a result of
urban growth. The usual pattern is that incresed urbanization
leads to higher runoff coefficients, reflecting the many
impervious surfaces associated with development. Roof drains to
storm sewers, paved parking lots and streets, installation of
storm sewers, filling of natural recharge areas, and increased
efficiency in realigned and resurfaced stream channels all are
characteristics of urban growth. Development near streams and
on steep slopes is deleteriocus to water resources; it is less
disruptive to develop the lower portions of a watershed than the
headwater areas, both from the standpoint of the length of
channel effected and the extent of channel enlargement necessary
to convey stormwater., Use of porous pavements and less reliance
on roof connections to storm drains and more emphasis on local
recharge would reduce the peak volume of runoff from storms,
Urban planning should be more cognizant of land constraints to
permit greater natural recharge where possible and feasible and
to discourage intensive development of steep land particularly
in headwater areas,

EROSION CONTROL GUIDELINES

The Regional Board adopted a resolution and a set of erosion
control guidelines for the Mammoth Creek watershed in June 1983,
The guidelines require that a waste discharge report be
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submitted to the Board for new developments of six or more
dwelling units andg commercial developments greatey than
one-~guarter acre in size. The waste discharge reports must
include descriptions of erosion control measures during
construction and after completion of the project. The guidelines
also include a list of specific control measures which are
required. A list of the specific guidelines i3 shown in
Table 5-3, A1l of the specific control measures have been
incorporated into the Mammoth Lakes Storm Drainage and Ercsion
Control Design Manual., TIn addition, the design manual specifies
procedures to be used to meet the guidelines.,

MASTER PLAN CONTROL OBJECTIVES AND DESIGN CRITERIA

This section describes the methods and criteria used to
select the types, locations, and sizes of proposged drainage
facilities that will help achieve many of these regulatory
policies and guidelines. The formulation of design objectives
is also discussed, and the application of flow calculationn

Control Objectives and General Design Criteria

The proposed storm drainage system is formulated pPrimarily
to control the existing drainage and erosion problems. 1In
general terms, the major problems are:

1. Bevere roadside and slope erosion due to uncontrolled

runoff flow in poorly defined channels from steep
areas.

2. Drainage paths which Cross private property, and
development in or near the drainage paths.
3. Undersized culverts and channels.,

4. Lack of maintenance to prevent clogging.

5. Discharge of runoff from developed areas directly to
Mammoth Creek resulting in high sediment loads to the
creek and water quality degradation.

6. Unsatisfactory performance of Murphy Gulch Sediment
Retention Basin.



Table 5-3. Frosion Control Guidelines Adopted by
Lahontan Regional Board

! Drainage collection, retention, and infiltration facilities shall be
constructed and maintained to prevent transport of the runoff from a
0-year, 1-hour design storm from the project site,d

2 Surplus or waste material shall not be placed in drainage ways or within
the 100~year flood plain of surface waters,

3 All loose piles of soil, siit; clay, sand, debris, or earthen materials
shall be protected in a reasonable manner to prevent any discharge to
waters of the State,

4 Dewatering shall be done in a manner 80 as to prevent the discharge of
earthen material from the site.

5 All disturbed areas shall be stabilized by appropriate soil
stabilization measures by October 15 of each Year.

bt
&

6 All work performed between October 15 and May 1 of each year shall be
conducted in such a manner that the project can be winterized within
48 hours,

7 Where possible, existing drainage patterns shall not be significantly
modified,

8 After completion of a construction project, all surplus or waste earthen
material shall be removed from the site and deposited at a legal point
of disposal.

9 Drainage swales disturbed by construction activities shall be stabilized
by the addition of crushed rock Or riprap as necessary or other
appropriate stabilization methods.

10 All nonconstruction areas shall be protected by fencing or other means
to prevent necessary disturbance.

11 During constructicn, temporary erosion control facilities {e.qg.,
impermeable dikes, filter fences, hay bales, ete.) shall be used as
necessary to prevent discharge of earthen materials from the site during
pericds of precipitation or runoff.

12 Revegetated areas shall be continually maintained in order to assures
adequate growth and root development. Physical erosicn control
facilities shall be placed on a routine maintenance and inspection
program to provide continued erosion control integrity,

S

13 yhere construction activities involve the crossing and/or alteration of
a stream channel, such activities shall be timed to occur durirg the
period in which stream flow is expected to be lowest for the year.

el
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9The 20-year, i-hour design storm for the Mammoth Lakes area is equal to
1.0 inch (2.5 om).
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The first step in the lavout of the master plan wss to
define new drainage paths based on the existing ground and
roadway slopes., In general, the drainage paths follow existing
streets wherever possible. To confine runcff flow in the strest
and to prevent erosion and maintenance problems which would
result from the use of roadside ditches, conventional curb and
gutter, catch basins, and storm drainage pipe are proposed for
many areas. In other areas, where a natural drainageway
provides an aesthetic benefit to the community, the natural
channels have been retained where possible. 1In some cases,
several channels have been consolidated to form a maior drainage
path. This reduces the required maintenance and maintains the
aesthetic quality of the area.

Direct discharge to Mammoth Creek has been eliminated in the
proposed system. A combination of on-site retention facilities
and sediment retention basins at major outlets to the creek is
propossad. The design and construction of a new sediment
retention basin in Murphy Gulch is also required to improve
water quality in Mammoth Creesk.

Storm drain pipes have been placed in streets wherever
possible. In a few locations, pipes must cross private
property. The proposed channels more commonly cross private
property because existing development has ooccurred very near
stream zones and existing drainage paths.

NOo attempt to analyze the problems associated with easement
acquisition for construction of improvements on private property
has been made in this report. Where possible, facilities which

Cross property were placed on property lines or in the least
developed portion of the private area.

Although local conditions will determine the specific design
criteria used for individual projects, the facilities are
generally laid out in accordance with the following standards
which are in conformance to the design manual.

. In most areas, streets in which storm drains are to be
constructed are provided with curb and gutter.

2. Manholes are assumed to be required at all intersections
of pipes or every 400 feet, whichever is shorvter,

3. 1Inlets are assumed necassary at street intersections

(one for each corner) or every 400 feet, whichever is
shorter.

4. All culverts are assumed to have flared end sections or
transition structures at their inlets and outlets,
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5. Storm drains in streets are assumed to be reinforces
concrete pipe:; culverts and amall drain leads are
corrugated metal pipe.

5. Improved channels are assumed to be viprap lined.

7. HNatural channels which are utilized to carry flows in
the master plan system are assumed Lo reqguire minor
improvements such as bank pProtection and channel
clearing,

a basis for consistent design of storm drainage and erosion
control facilities. In combination with the Master Plan, the
design manual provides for adequate sizing of facilities to
carry runoff flows from the areas when the community has reached
its ultimate level of development., ‘The procedures given in the
design manual for calculating flows and designing facilities
were followed in the development of the proposed Master Plan
facilities. The flow calcul itions and system sizing are briefly
described below.

Determination of Design Flows

Chapter 1 of the Mammoth Lakes Storm Drainage and Erosion
Control Design Manual prescribes methods to be used for
calculation of flows for return pericds of 20 to 100 years. It
also lists the return periods to be used for the design of
specific types of improvements. The general criterion given in
the design manual is that the drainage system should transport
the 100-year flow without damage to property, Specific
facilities may be designed for shorter return periods provided
they are part of a system which will carry the 100~year flow.
The design flow therefore depends on the type of facility and
the rest of the drainage system of which it is a part.

An example of this type of sizing is the design of a storm
drain in a street with curb and gutter. For storm drains under
48 inches in diameter, the design manual requires sizing for the
20~year flow., 1I1If the 20-year flow (as calculated using the
design manual procedures) is 20 c¢fs, and the 100-year flow is 30
cfs, the storm drain may be sized for 20 cfs provided the street
section with curb and gutter will carry the remaining 10 cfs.
If the street section cannot convey this flow, the storm drain
must he sized for the entire 100~-year flow.

The layout of new drainage paths for proposed facilities
changed the existing tributary subareas slightly. In most
cases, major drainage divides were maintained, but the breakdown
of the tributary subareas into smaller watersheds was changed by
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the proposed facilitiss, The 20-, 58-, ang 100~-year flows
from each watershed were caleoulated using the design manual
procedures and tabulated. The flows were used *o size
facilities in individual watersheds considering the drainage
paths, locaticns of streets and street crossings, and the tvpe
of proposed facilities.

Sizing of Proposed Facilities

Mammoth Lakes differs from most communities in that the
ground slope in much of the developed area isg very steep. For
this reason, the capacity of storm drainage facilities is seldom
limited by the slope available for the hydraulic grade line.
All pipes have been sized to provide a hydraulic grade line
parallel to and at or below the street surface. However,
because of the high street slopes, the energy grade line may be
above the street in some locations. Wherever the calculated
pipe velocity for the 100-year flow exceeded 15 feeot per second
(total velocity head = 3.5 feet), special structures for energy
dissipation have been included in the costing of the facilities.
The structures would be jocated at all major storm drain
junctions, slope changes, and outlets to channels.

Although 20~ and 50-year return periods are specified for
design of storm drains in the design manual, in many areas the
proposed facilities are gized to carry the 100-vear flow. The
20~ and S50-year design return periods are uszed primarily for
storm drains in streets at the upper ends of tributary subareas,
Where pipes crossed roads rather than following them, or where
flow in the street would have been carried across watershed
boundaries, the pipes were sized for the 100-year flow.
Although street capacity can be a significant part of the total
160-year flow for small areas, it becomes a smaller and smaller
portion of the flow for large areas. Therefore, facilities in
the lower portions of the tributary subareas are generally sized
to carry the entire calculated 100-year flow.

Storm Drainage Retention and infiltration Pacilities

Based on the limited water quality data available on
suspended sediment concentrations in runoff from the Mammoth
Lakes community, it appears that the Regional Board water
quality obiectives are currently being exceeded. To improve the
quality of runoff, facilities must be constructed which will
retain sediment rather than discharge it directly to the cresk.

Figure 5-1 shows a plot of suspended sedimant concentration
in runoff versus time after the beginning of a storm for a
typical urban area. The initial runoff flows carry the sediment
which has accumulated in streets, ditches, creeks, gutters, and
pipes since the last major storm. In addition to sediment, the
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initial flow carries oil and grease which has accumulated on
Streets and high levels of nutrients which may be in dissolved
form or carvied by the suspended sediment. Because of the high
concentrations of pollutants in the initial runoff fiows,
facilities which are designed to retain the runoff volume from
the initial portions of a storm are effective water gquality
improvement devices,

The Mammoth Lakes Storn Drainage and Erosion Control Design
Manual reguires that parking lots {except small residential
lots) be equipped with storm drainage retention infiltration
facilities, In addition, for all areas which discharge runoff
directly to Mammoth Creek, on-site retention basins at outlets
to the creek have been identified in the Master Plan. The
Master Plan also includes 3 new sediment retention facility in
Murphy Gulech, which will improve runcff water gquality from all
of Watershed 171T1.

In addition to improving water guality, storm drainage
retention and infiltration facilities have an effect on the
guantity of runoff produced by an area. The pPrincipal effecots
are to increase the time of concentration for small areas and to
reduce peak flows. ror example, consider a percolation pit
which is designed for a 20~year, 1-hour storm. If an actual
T~hour storm oceurs which has the same volume as the 20-year
design storm, the percolation pit will completely retain the
runcff, However, if a 20-year design storm with a longer
duration occurs, the runoff will not be completely contained by
the pit. Pigure 5-2 shows a hypothetical storm distribution for
a 20-year, é&~hour design storm constructed in accordance with
the procedures given in Chapter 1 of the design manual for an
area with a 0.50«hour time of concentration. The cumulative
pPrecipitation volume curve crosses the level of available

intensity occurs. In this case, outflow from the percolation
pit would he nearly zero for the first 2.5 hours of the storm
and then increase sharply to the same rate that would occur with
no percolation pit installed. If both infiltration in the plt
and storage volume are considered, the peak outflow rate will
be reduced by the rate of infiltration. However, for wet
antecedent soil conditions the infiltration rate is likely to be
extremely small compared to the beak runoff rate in a small
basin.

This example illustrates the fact that <the effect of
retention facilities varies dramatically with storm distribution
type., The effect also varies with return period,. For long
return period storms, the retention facilities may have little
effect on the peak outflow rates because of extremely unusual
s0il moisture conditions and precipitation volumes which may
precede the short-term, long return periocd event. The retention
facilities are most effective in reducing the amcunt of runcff
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which occurs on a mean annual basis--their effect on yuncff from
50~ to 100-year return period events may be minimal in some
cases,

Probably the mast significant effect of retention facilities
on runoff quantity is to limit the minimum time of concentration
in a watershed. For example, if each lot in a residential ares
is provided with on-site retention facilities, the time of
concentration for the watershed cannot be less than the time of
concentration for an individual lot plus travel time through the
storm drainage system, A higher time of voncentration results
in a lower design precipitation intensity and lower design
flow.

In the Master Plan for Mammoth Lakes, retention facilities
are required for sgeveral residential areas. Flows for thege
areas were calculated using a minimum time of concentration
equal to a calculated time of concentration for a typical lot
with infiltration facilities, However, in most areas the time
of concentration for design of storm drains was determined by
natural areas and not Fy the residential development .
Therefore, on-gite facilities had little or no effect on the
watershed time of concentration. Assuming that peak outflows
might be reduced somewhat by infiltration in thesge areas, the
10~ and 20-year flows weére both c¢alculated for the developed
areas for usge in design of the storm drains. Because of natural
areas tributary to the storm drains (for which the 20~year flow
was assumed} the resulting difference in design flow was found
to be negligible, On~site retention in residential areas
potentially has the largest impact on flows in small storm
drainage laterals. However, to reduce the possibility of
Plugging, a minimum size of 18 inches in diameter wag used for
all storm drainsg in streets. Storm drains which would have been
reduced below this size by on-site retention facilities were
therefore not affected.
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CHAPTER 6

STORM DRAINAGE AND ERCSION CONTROL MAETER PLAN

This chapter describes the master plan facilities proposed
for the Mammoth Lakes community. The proposed improvements are
designed to serve the needs of the community after it isg
compietely developed. Therefore, in most cases, the proposed
facilities are larger than necessary to serve the existing needs
of the community. The design flows and unit costs used to size
and cost the facilities, the total costs, and a recommended
improvement program which spreads construction out over a period
of approximately 15 years are also presented here.

MASTER PLAN FACILITIES

The proposed storm drainage facilities are shown by
individual tributary subareas on Plates 1 through 10 at the end
of this chapter. In general, the proposed drainage system
utilizes storm drain pPipes to convey runoff flows from developed
areas. When possible, the master plan recommends retaining or
improving natural streams rather than replacing them with storm
drain pipe for aesthetiec and COSt reasons. In addition, the
natural channels provide more storage capacity than pipes and
therefore reduce the peak outflow from a tributary area.

Storm drain pipes have been placed in streets wherever
puossible. In a few locations, pipes must cross private
property. The proposed channels more commonly cross private
property because existing development has occurred very near
stream zones and existing drainage paths.

No attempt to analyze the problems associated with easement
acquisition for construction of improvements on private property
has been made in this report. Where possible, facilities which
Cross property were placed on the property lines or in the least
developed portion of the private area.

DESIGN FLOWS

The design flows used to determine the required sizes of
drainage facilities are shown in Table €-1. fThe flows for
20~, 50-, anrd 100-year return periods at each tributary Junction
are shown. Most of the tributary subareas are made up of a



Table 6~7. Haster Plan Design Plows, ofs

Watershed Q20 U5 Q100 Design Season®
Subarea II-1
A 21 25 31 g
Subarea II-2
; I
AZb.2 34 43 54 3
aZb.1 20 25 i2 s
BZ2b ‘ 54 63 85 8
AZa 31 39 48 b
A2 85 160 134 5
Al 42 50 65 8
A, 127 158 156 5
B 18 21 26 5
Subarea 1I-3
a22b.2h 35 46 56 s
A2h, 2al 14 20 28 W
A2h, 2a2 93 143 194 W
AZb.Za 110 165 210 W
AZb.2 138 187 250 W
AZb 1 : 39 57 70 W
Wi o) 177 254 370 W
Ala ] 11 15 19 W
A2 188 269 340 W
Al 42 65 80 w
A 230 5 334 420 W
B " 15 18 W
c 56 74 90 W
D 14 17 20 W
Subarea II1I-2
A3 54 73 50 W
A2 103 135 165 W
B 24 34 42 W
: 157 208 260 W
Bubarea Total 164 223 270 W
§ PO _




Table 6-1. Master Plan Design Flows, ofs, continued

Watershed Q30 {0t G100 Design Season®
Subarea I171--3
AZh, 2a 55 £9 86 W
AZb.Zb 3 37 45 [
27h.2 82 104 130 W
A1 U 25 3 W
AzZb 97 124 152 W
AZa m’ 48 52 5
B2 130 161 200 W
Al 4 5 6 W
A 134 172 212 W
Subarea total 134 172 212 W
Subarea 111-4
B 89 132 177 W
A 5 £ 73 95 W
Subarea total 141 205 212
Subarea III-%
C2b.2b2 ., a2b 105 145 180 W
Cib.2b2.a2a 12 15 18 8
Ceb.2h2.a2 118 158 185 W
{2b.2b2.a 121 166 210 1]
Céb.2b2.b : 27 25 30 5
Cih.2b 136 188 233 W
CZh.2a 28 34 41 8
2b.2 ' 171 232 290 w
C2h 187 253 310 W
C2a 59 i 90 5
c2 : 234 313 3580 W
C f 257 343 420 W
B2a.2b ‘ 70 84 105 8
BZa.2a 26 32 38 a8
B2a.2 95 114 140 8
RB2a ; 136 164 200 5
B2b 13 17 22 8
g B2c 41 54 70 W
B2 168 218 270 W
R ; 198 245 60 3
g A2a | 23 27 36 g
o AZb 22 27 36 5
A2 45 54 69 s
Al 48 56 70 5
A j 91 108 i35 8
m Subarea total 510 660 840 W
pe




Table 61, Master Plan Design Flows, ofs, continoed

Watershed o0 Osp 2100 Design Season®
Subarea I1I-8
1116 139 205 ZB0 W
Subarea IT1-70
Prom I11-9 113 155 232 W
C2.bih 143 214 294 W
C2.hla 161 238 326 W
CZ2.b2 17 22 33 W
C2.b 176 257 356 W
C2.a 24 3 » W
<2 197 285 3985 W
Cla 10 i2 1 g8
Cib 25 35 44 W
C1 34 47 54 W
2 16 18 24 w
3 19 23 30 5
¢ 242 348 466 W
B 15 18 22 8
A 30 37 48 s
Subarea total 279 194 528 W
Subarea I11~8
A 40 53 66 W
B g2 140 180 [
Subarea total 132 193 246 W
Subareas I11-~7
arnd 111-8 Combined 390 552 720 W
g&;m étreet ‘ffiunk Flows
Mountain Boulevard 529 757 1,000 W
Center Street 1,009 1,387 1,770 W
Laure]l Mountain Road | 1,150 1,592 2,042 ; W

A8 means design flow occurs in summer; W means design flow occurs in winter.
PFlows in this subarea include flows from Subarea ITI-9 where applicable.
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number of smaller watersheds which each have a major storm drain
or channel outlet. Yo calculate the flow at a particular point
requires "routing” the flow from upstream watersheds to the
point by calculating individual watershed Limes of concentration
and travel times through trunk storm drain or channel,

In Plates 1 through 10, each small watevrshed within a
tributary subarea has a designation such as "A25,2a." The
designations are used to break down the tributary subarea into a
series of watersheds. For example, watersheds A2b.2Za and A2b.2h
would together form a larger watershed, AZb.2. Watersgheds A2b.2
and A2b.1 would combine to form a still larger watershed, AZb.
The design flows shown in Table &-1 use the same designations as
those shown on Plates 1 through 10,

Design flows were routed through the tributary subareas
using the following procedure:

t. Calculate the time of concentration for the uppermost
watershed and the corresponding design flow.

<. At the first jurction of two watersheds moving
downstream, determine which one has the longer time of
concentration. Add the design flow from this watershed
to the flow calculated for the second watershed using
the longer time of concentration. This gives the design
flow at the first junction.

3. At the next Jjunction downstream, determine the time of
concentration by adding the travel time in the channel
or pipe between the two junctions to the time of
concentration used for design from Step 2. Calenlate
the flow by adding the original design fiow from the
uppermost watershed to new flows calculated for gach of
the other watersheds tributary to the 3Junction using the
time of concentration at the junction.

4. Continue downstream, calculating the time of
concentration at each junction by adding the travel time
in the channel from the last junction. Use the time of
concentration at the point for which the design flow is
being calculated to determine the contribution from each
tributary watershed, except the uppermost watershed.
Add the original design flow for the uppermost watervshed
{calculated based on its own time of concentration) to
the flow from the other watersheds (calculated based on
the time of concentration at the junction}.

This procedure produces slightly conservative results for
most storms, but allows a little excess capacity to be provided
in case the runoff pattern from the watersheds is influenced by

an unusual storm pattern or other factors and does not occour
exactly as expected,.
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The routing procedure assumes that rainfall occurs over the
entire basin at the szame intensity at the zame time. In
reality, this would seldom be true. High precipitation
intensities will normally occur in some arsas while others have
relatively low intensities. HMost storms also have bands of
relatively high or low intensities which move in the same
general direction as the ztorm. Because a uniform precipitation
intensity would seldom occur over a very large area, the flows
calculated using design precipitation intengities probably
slightly overestimate the runoff from large watersheds. This
effectively provides an additional safety factor in the design
of the trunk facilities which are especially important to the
operation of the entire system.

SYSTEM CGSTS

The estimates for construction costs of the master plan
facilities are based on the desian standards listed in Chapter 5
and the unit costs shown in Table 6~2, The estimates are
for current construction costsg (Engineering News-Record, 20
Cities Average Construction Cost Index 4080) in Mammoth Lakes.
The costs of field and office engineering, legal services,
administration of construction contracts, and right-of-way
acquisition are not included in the unit costs in Table 6-2,

Appendix B lists the quantities and costs of specific
storm drainage items by tributary subarea. When reviewing the
improvement plans shown on Plates 1 through 10, the reader
should refer to Appendix B for details on the extent of proposed
storm drainage improvements and the assumptions made in costing
the facilities.

The costs of correcting erosion control problems not
directly associated with drainage are shown by tributary subarea
in Table 6-3. These problems include slope stabilization,
revegetation, and cleanup of construction spoil piles and
materials. The problem area locations and recommended solutions
are shown on Plates 1 through 10. Table 6-3 separates the
estimated costs to the County, private owners, and other
agencies. This segregation is based on an estimation of the
problem areas which occur in county road rights~of-way, on
private lands, or in state highway rights-of-way. Detailed
investigation of broperty line locations may change the
proportion of responsibilities glightly,

Table 6-4 summarizes the total master plan facilities costs
by tributary subarea. The total estimated construction cost for
all the proposed improvements is approximately $13 million. To
this total amount has been added a 10 percent contingency, and
25 percent for engineering, legal, and administration, These
costs add about $5 million to the construction costs, and
increase the total master plan cost to about $18 million.



Table 6-~2. Unit Construction Costs for Storm Drainage Facilities
Storm Drainage Pipe and Frnd Sections
Installed unit cost, N
dollars/lineal foot it oost
- — of flared
Diameter, Storm drain Storm drain L end sections,
inches in straet outside atreet Culvert dollars/each
18 40 32 iz 125
24 46 35 30 150
30 57 44 49 -
36 & 64 50 219 300
42 75 &0 85 -
48 89 | 73 7 &50
54 103 86 87
60 125 105 105
66 141 120 117
72 152 130 127
24 194 176 -
96 246 220 -
Other Items
Basis of Unit oost,
Ttem o5t dollars Remarks
Drain inlets and leads esach 500.00 Typical inlet ard
connaction to stoms
drain, installed
Manhole each 1,153.00 Based on 48-~inch
diameter manhole, 6 to
8 feet deep
Curb and gqutter lineal foot 12.00 Based on &~inch concrete
caurb and an 18-inch
: gutter
2~foot deep V-ditch lineal foot 3,006 Based on improvements
2 4-foot bottom width lineal foot 15.00 constructed in egisting
e 6~foot bottom width lineal foot 25.00 | channel, including
. 8-foot bottom width lineal foot : 35,00 riprap lining
Excavation cubic yard 2.50
. Excavation and hauling | cubic yard 5.00
Riprap cubic yvard | 5.00




Table 6-3, Eroaslon Control Cosatruction Costa®. D

Tributary County <osis, Private owney Other agency Total,
subares dollinrs cost,© dollars evst,® dollars dollara
111 e - - %
11-2 12,000 3,000 e 15, 000
113 3,000 $,500 - 2,500
1311 - — e o
Yir-2 - oo o ]
IXy-3 7,508 o e 7,500
¥1i-4 2,500 1,500 - 4,000
Iti~-% 85460 16,480 o 111,000
1114 3,000 1,500 - 4,500
1117 52,560 30,000 ! - B2.300
Ili~-s 3,000 Y,.508 : 22,300 27,8640
Total 178,500 59,000 22,500 280,008

BThese costs are in addition to costs associated with control of storm
drainage and improved roadway drairage facilities included in the Haster
Pian,

bosts do not include design of erosion control treatments or long-term
maintenance. All costs at June 1983 price level (ENR CCI = 408Q).

CErosion control facilities required on land outside the public
right-of-way,
dErosion control improver.nts in State Highway rights-of-way,

Table 6~4. Total Haster Plan Pacility Costs by Tributary Subarea

Tributary Subarea Total cost, dollagsd
151 256,590
If~2 1,081,500
Yi-3 1,375,500
Irr-1 165,000
131-2 : 728,500
I1I:i-3 : T.101,000
ITI~4 1,715,300
I1i-% 3,184, 000b
£ 11i-6 701,600
b 111-7 , 7,490,000
: Irr-8 : 439,600
Total construction cost 13,238,000
Contingency--10 percent ; 1,323,000
Engineering, legal, and
administration~-2% percent 3,308,000
Total ; 17,844,000

Aaped on June 1983 price lewel {ENR CCI = 4080).

brhis is based on Alternative 1 which includes storm drain pipe in the
arex between Joaquin Street and Center Streer; Alternative 2 includes
open channel and culverts for thiz area and would cost $2,612,000.
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IMPROVEMENT PRICRITIES

Construction of the master plan facilities could be spread
out over a number of vears. This would allow facilities to be
built as they are needed or as further development ocours.
Three priority levels have been established for construction of
the improvements.

Priority 1 improvements have been selected primarily to
eliminate existing drainage and erosion control problems. These
improvements are listed in Table 6-5 in their suggested order
of construction. The total estimated construction cost for
Priority 1 Improvements is approximately $4.7 millien. To
this figure have been added a contingency (10 percent) andg
engineering, administrative, and legal costs (25 percent) to
bring the total cost to approximately $6.4 million.

Priority 2 Improvements include solutions to less critical
drainage problems and faci.ities required to provide adequate
drainage trunk capacity for the ultimate development. Thessa
improvements are listed in Table 6~6, and have an estimated
total construction cost of approximately $6.4 million. Although
Priority 2 Improvements are also listed in a suggested order of
construction, the actual construction priority for each problem

may be changed in response to drainage problems in specific
areas or to new development.

Priority 3 Improvements include the remainder of master plan
facilities, principally improvements for local storm drainage.
The estimated construction cost for Priority 3 Improvements is
$3.8 million. Adding contingencies, engineering, legal, and
administrative costs produces a total cost of approximately
$5.1 million. These improvements are shown in Table 6-7.

It is expected that the Mammoth Lakes community will be
fully developed in 15 to 20 years. Therefore, the construction
of the facilities could be accomplished in three 5-year periods,
each corresponnding to a priority level for improvements.



i
b
ol

RR

Leeamid

i Drainasas
Item | asubaves

L COEIEed

All areas

111-5
a 111-5
e | I111~5

mfozgum

211 areas

DavisonSlohn Bulr Roads

m&&;quinfL&pinfnﬂnof

Pable %, Friovivy 1 Improvements

ST

Logation

Hurphy Sulch

Lake Mary Road/
#aiestic Pipes Drive

. Eromion ceontrol imp

Dgacripiion of improvemsnt
Toratruclt new siltation
bazin and improve sxisting
Basin.

men

Congtruction onsi,
doilars

1R%,8048

178,500

Iinstall new zigrm drain on
Haiestic Pines Drive to garry
flow from Davison, John Muir,
Laks HMary Roads; install
new stotm drain and cueb
and gulttey on Lake Msry
Foed southwest of Laksview
Boulevard.

287,440

Construct new storm drains;
improve roadway dralnage;
avabilize voadside slinpes.

436,560

Lake Mary Road/
Hidden Vallevy Hoad

install storm drain on Laks
Mary and Hidden valley
Rosds . Construct curk and
gutter on zast side of Lake
Mary Road from Laksviesw
Boulevard to Hinarst Eoad.

162,700

ManzanitasCenter Strset

Construct new <channel
improvements and gulverts or
storm drain trunks froas
Joeaguin Road to Centex
Street. Construct storm
drain on Center Strest.

1,015,006

,mg I -

Canyon Boulevard

Construct new storm drain and
curb and gutter improvemsnts
from Lakeview Boulevard to
Warming Hut II parking lot.

875,080

%MHMVMXIst

kK ¢ IfI-8

1 1118

| Chateas Road near

sierraﬂpark Boulevard

14 Mammoth Road

Install new storm drain trunk
in Sierra Park Boulevard from
Sierra Newvada Road to Main
Street.

201,560

Construct new storm drain and
curb and gutter from Azimuth
Drive to cutlet at creek.
Construct new sediment
retention basin. Congtruct
new storm dvain in Sierra
Maror Drive,

274,480

EASo—,

ﬁﬂmﬂm t‘i'; wﬂ{?éf}

Mammoth {reek Drainags
Crossing~~{onstruct new box
culvert coreek orocssings
stabilize crsek channel near
crogsing.

35,000

Mountain Boulevard to ;

Vacation Place

Construct storm drain and
curb and gutter improvemsnts
between Rusgty Lane and
Mountain Boulevard: on Rusty
Lane; on Holiday Circle:
betwesn Holiday Circls and
Vacation Place; and on
Yacation Place.

200,700

Forest Trail to
Banner Straet

Congtract $t$;m drain trunk
from Forest Traill and #inaret

;,to Banner SBtreet.

144,300

,m;nmw ii:;v

PN S —

QEE ﬁa&aéth residential
ares

Congtruct drainage
improvements except in Area
A2.b,2.b. Install sediment
retention basins and reguire
on-site retention facilitiss
where applicadble.

1,088,000

Total Priovity 1 Improvements-—Construction Josts

Cont ingency--10 percent

4,706,060

471,000

Engineering, legal, administrative--%5 percent

Total Cost

1,477,000

6,354,000

athese flgures asssume Alternative ! ig selected in Triburary Subarea 111-5,

is chosen, the Item £, cost and the total cost would be reduced by 5476, 530,

If Altarnative 2



Table 6-6. Priority 2 Improvements

on Minaret Road, Mammotbh
Knolls between Minaret Hoad
and Sestriere Place, and on
Anton Cirele.

\? - JT'Z_'NL“L.::J.,ZZ%;T,X' o ﬁ"_"“‘”_,’a’i:.'.‘."u..‘:*?"“"” R
| Drainage Construction cost,
Item ' pubarea hocation Beseription of improvement dolisrs

A § I11-5 Zntire subarea All master plan improvements 1,820,600
| net  comstructed in Priority
f 1, except Lakeview Bonlevard.,

b S & & Entire subarea All master plan improvements 585,000
| not constructed in Friority
] ; 1, except Snowcreek Road,

c é ITr-3 Entire subarea All master plan improvements 892,200
; not constructed in Priority
% i,

b é 1114 ¢ Main Street Construct new drainage trunk 1,136,600
: : g from outlet at Murphy Gulch
: ' epstream.

o 1iz-7 Canyon Boulevard, Construct drainage trunk 591,500
; Minaret Road, Berner frem Canyon and Lakeview ‘
; Street, Main Street Boulevards to Main Street.

£ f Iif-g& ; Mammoth Knolls, Construct atorm drain ang | 261,800
! Anton Circle curh and gutter improvements
i

Forest Trail Construct storm drain and 241,400

curb and gutter on Forest

: Trall, Holiday Cirele to

: Grindelwald. Congtruct new

; drainage trunk on Hain

: Street,

R S S VUSRI O 4. S S
Total Priority 2 Improvements--Construction Cos 4,740,000
Contingency~-10 percent f 474,000

Engineering, legal, and administrative--25 percent 1,185,000

Total Cost é 6,399,000

- S i

B T N SV R

Brntanosimt



Table &-7. Priority 3 Improvements

Drainsge

Construction oost,
Item  subarea Description of 1mp*0vement dollars
a I1-1 Constrmet all Master ?lan iacilltxes. 256,500
b 11-3 Construct drainage improvements in 315,000
Arsa A.Z2b.2b.
¢ I11-2 Construct all Master Plan facilities. 728,500
4 T11-4 Construct all Master Plan facilities 578,800
not constructed in Priority 2.
e Iri-5 Construct facilities in Lakeview 291,800
Boulevard.,
£ 1116 Construct all Master Plan facilities 258,900
not constructed in Prioritiesg 1
argd 2.
g 1117 Construct all Master Plan facilities 1,323,500
not constructed in Priorities 1
angd 2,
h I11-8 Construct all Master Plan facilities 38,900
not constructed in Priorities 1
arnd 2.
Total Prlarlty 3 Improvements-~€cnstruct1on Cost 3,792,000
Contlngencywuiﬂ percent 379,000
Engineerlng, 1Egal and adminzstratzve~~25 percent 248,000

Total Cost

5,119,000
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C. Obstruce, divert, or interfere with matural or
artificial surface drainage, swales, ditches, gutters,
or  other improved oar unimproved drainage channels or
drainagewavs,

B. Perform any work or congtruct any facility, including
excavation or embankment, trenching, driveway
construction, or drainage facilities within the
right-of-way of a public road or street or within an
easement under the jurisdiction of the Department
without a permit from fhe Department,

grade for building basements and footings, retaining wall,
swimming pool, or other Structure for which a bermit has been
issued by the Department. '

13.08 070 Hazards

Whenever the Department determines that any natural siopes
or excavation, embankment, or £i1} on private property is a
menace to life and 1limb, endangers Property, is a hazard to
public safety, adversely affects the safety, use, or stability
of adjacent property, a public way or drainage channel, or could
adversely affect the water quality of any water bodies or
Streams, the owner of the Property upon which the excavation or
fill is located, or other person or agent in control of said
Property, upon receipt of notice in writing from the Department
ghall, within the period specified therein, repair or eliminate
such excavation or embankment sc as to e¢liminate the hazard and

*

be in conformance with the requirements of this ordinance.

The Department may require the submission of plans, soils
or geological reports and recommendations or other engineering

13.08.080 Permit Application

Application for a Grading Permit shall be submitted on the
form provided by the Department. Additional documentation to be

submitted with the application shall include but not be limited
to:

A. Improvement Plan

An  improvement plan, prepared in accordance with the
requirements of Chapter 17.24 of the Mono County Code
shall accompany the application. All roads, curb
and gutter, storm drainage, flood control, erosion
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prevent water guality degradation. Ho person shall
viclate any conditions so imposed by the Director. Such
conditions may include, but shall not be limited to:

. Limitations on the hours of operation in which work
may be performed.

2. Designation of routes upon which materials may be
transported and means of access to the site.

3. The place and manner of disposal of excavated
materials.

4. Requirements as to the mitigation of dust and dirt,
the prevention of noises and other results offensive
or inijurious to the neighborhood, the general
public, or any portion thereof, including due
congideration, care, and respect for the property
rights, convenience, and reasonable desires and the
needs of said ne’ghborhood or any portion thereof.

5. Designation of maximum or minimum slopes to be used.

€. Limitations on the areal extent and duration of tinme
of exposure of unprotected soil surfaces,

7. Requlaticns as to the use of public streets and
places in the course of the work.

8. A performance bond to cover landscaping, erosion
control facilities, revegetation, or other
conditions of the permit.

9. Mitigating measures recommended by the Lahontan
Board, Forest Service, Soil Conservation Service, or
cther permit review agency.

0. Phasing of operations to minimize water or other
environmental impacts.

There shall be no excavation on the site before the
Department has approved the location of the stakeout of
the drives, parking sites, building sites, and other
arzas to be graded or filled.

13.08.160 Denial of Permit

Hagardous Grading. The Director shall not issue a
permit in any case where he finds that the work as
proposed by the applicant ig liable to constitute a
hazard to the public welfare or endanger life or any
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private property or result in the deposition of debris
on any public way or interface with any existing
drainage c¢ourse or cause any water quality degradation.

iIf it can be shown to the satisfaction of the Director
that the hazard can be essentially eliminated hy the
construction of retaining structures, buttress fills,
drainage devices, erosion control facilities, or by
other means, the Dirsctor may issue the permit with the
condition that such work be performed,

B. Geological or Flood Hazard. If, in the opinion of the
Director, the land area for which grading is proposed is
subject to geological or flood hazard to the extent that
no reasonable amount of corrective work can eliminate
or sufficiently reduce the hazard to human life or
property, the grading permit and the building permits
for habitable structures shall be denied.

€. Adverse Environmental Effect. The Director may
require plans and specifications to be modified in
order to mitigate anticipated adverse environmental
effects of proposed grading projects and he may,
under circumstances where the significant adverse
environmental effects of a proposed grading project
cannot be mitigated, deny the issuance of a grading
permit,

13.08.180 Hauling Routes

The Department may attach as a condition to any permit
issued hereunder a requirement that all equipment used to haul
excavation or fill material from or to the gite shall follow a
designated route or routes in going froem and coming to the site.
An applicant shall be entitled to the designation of a route
providing access to a specified place other than the site,
when he has shown to the satisfaction of the Department that
such specified place is a place where excavation material may
be reasonably deposited or fill material may be obtained.
Designation of such routes shall be subject to the following:

A. All equipment shall be limited to the actual area to be
disturbed on all sites according to the approved plans.
No vehicles of any kind shall pPass over areas to be left
in their natural state according to the approved plans.

Steep banks and vegetative areas shall be avoided by
traffic.

B. Access roads to the premises shall be only at points
designated on the approved grading plan. Traffic in and
along creeks or streams shall be avoided.
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The last 50 fest of the access road, as it approsches
the intersection with the public rcadway, shall have a
grade not to exceed 3 percent. There must be a 300~-foot
clear, unobstructed sight distance to the interssction
from Dboth the public roadway and the access road. If
the 300-foot sight distance cannot be obtained, flagmen
shall be posteq.

Either water or dust palliative or both must be applied
for the alleviation or Prevention of excessive dust

13.08.190 Fees

Plan-Checking Fee. For excavation and fill on the same
site, the fee shall be based on the volume of the
excavation or fill, whichever is greater, Before

fee., Separate permits and fees shall apply to retaining

Separate charge for standard terrace drains and similar
facilities, The amount of the plan-checking fee for
grading plans shall be as set forth by resolution by the
governing body of Mono County,

The plan-checking fee for a grading permit authorizing
additional work to that under a valid permit shall be
the difference between such fee paid for the original
permit and the fee shown for the entire project.

Grading Permit Fees. 2 fee for each grading permit
shall be paid to the Department as set forth by
resolution of the governing body of Mono County.

between the fee paid for the original permit and the fee
shown for the entire project,

If substantial grading is commenced prior to obtaining a
bermit, a fee equal to twice the amount provided for in
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Bonds Required. a permit shall not he issued unless the
permittee shall firgt poest with the Department a bond
executed by the owner and a corporate Surety authorized
to do businees in the State of California a8 a surety in
an amount sufficient to cover the cost of the grading
project, including the construction of drainage and
protective devices and any corrective work neacessary to
remove and eliminate engineering and geological hazards
in a form prescribed by the Department or approved as to
form by the counsel of Mono County,

In liey of a surety bond, the applicant may file a cash
bond or, if approved by the counsel of Mono County, a
letter of credit from one or more financial institutions
subject to regulation by the state or federal government
in an amount equal to that which would be required in
the surety bond,

Exceptions:

The Director may reduce the amount of the bond when he

3

determines the.proposeé grading will not adversely

existing or proposed structures thereon, and will not
create or cause slope failure, erosion, siltation,
flooding, or other adverse environmental impact if, for
any reason, the proposed project or grading is not
completed,

On  developments where progressive individual grading
Projects or several concurrent projects are being
constructed by one owner, a continuing bhond or single
letter of credit may be provided which will cover all
such projects; the amount therecf shall be determined by
the Director.

Conditions. Every bond shall include the conditions
that the permittee shall.

1. Comply with ali of the provisions of this chapter
and any other applicable 1laws and ordinances.

2. Comply with all of the terms and conditions of the
permit for excavation or £ill to the satisfaction of
the Department.

3. Complete all of the work contemplated under the
permit within the time limit specified in the
Permit or complete the work to a safe condition
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satisfactory to the Department. (The Divector may,
for zufficient Tause, extend the time specified in
the permit, but no Such extension shall release the
surety upon the bond. )

Fallure to Complete Work, The term of each bond shall
begin upon the date of filing and shal} remain in effect
until the completion of the work to the satisfaction of
the Department, In the event of failure to complete the
work and failure to comply with all of the conditions
and terms of the permit, the Department may order the
work required by the permit to be completed or put in
a safe condition to his Satisfaction,. The surety
executing such bond or deposit ghall continue to be
firmly bound under a continuing obligation for the
payment of al1l necessary costs ang expenses that may be
incurred or expended by the governing agency in causing
any and all such required work to be done. 1In the case
of a cash deposit, said deposgit or any unused portion
thereof shall be refunded to the permittes,

Default in Performance of Conditions. Whenever the
Deartment finds or determines that a default hasg
occurred in the Performance of any requirement of a
condition of a permit issued hereunder, written notice
thereof shall be given to the Principal and to the
Surety on the bond. Such notice shall specify the work
to be done, the estimated cost thereof, and the pPeriod
of time deemed by the Department to be reasonably
necessary for the completion of such work.

After receipt of such notice, the surety shall, within
the time specified, cause or require the work to be
performed, or failing therein, shall Pay over to the
Department the estimated cost of doing the work as set
forth in the notice. Upon receipt of such monies, the
Department shali Ccause the required work to be performed
and completed,.

Substitution, A substitute bond or letter of credit may
be filed in liey of any above-mentioned bond or letter
of credit, and the Department may accept the same if it
is suitable to insure completion of the work remaining
to be performed and in Proper form and Substance, and
the bond or letter of credit for which it is substituted
may be exonerated if the Department finds that the
conditions of saig bond or letter of credit for which a
substitute has been filed have been satisfied and that
no default exists ag to the performance upen which the
said bond or letter of credit is conditioned.
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control, and other improvements for the subiect proiect
identified in the improvement plan shall be designed in
accordance with the Design Manual and Road Standards.
The limprovement plan shall include the following items:

Construction Plan

All applicants for a Grading Permit involving
disturbance of more than 10,000 square feet of land
surface shall prepare and submit 2 construction plan
subiect to the following provisions:

. Revisions 1in the proposed project shall be
accompanied by necessary revisions in the
construction plan.

2. All projects which will require more than one
construction season to complete shall submit an
annual progress report to the Department within
three months after completion of the first, and any
subsequent construction seasons,

3. All construction plans shall assess the water
management implications of the proposed project,
including water quality, erocsion control,
groundwater considerations, revegetation, surface
runoff, the methods and procedures for construction,
and the construction schedule.

The constructin plan shall include the following
information, The Department shall determine the
adequacy of the plan and may require the submigsion of
additional information where necessary to adequately
assess project implications.

. Estimated schedule for project construction,
including date of starting and completion of
construction, and dates when major improvements will
be started and completed.

2. Location map showing project gite.

3. #™Map showing property boundaries and dimensions of
area covered by application for permit.

4. Statement of the credentials of the person or
persons who prepared the plan.,

5. A plan drawn at a scale of 1 inch equals 20 feet or
other appropriate scale that adequately shows the
details of terrain and drainage for the conditions
existing before and after the proposed work. The
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10.

11.

12.

use of a scale that does not adeduately show
project details may be cause for rejection of the
application. The plan shall show contours and
the limiting dimensions and elevations within the
limits of the graded area on completion of the work;
all temporary erosion control and storm drainage
facilities to be used during construction; the
broposed drainage channels and facilities; and
the planned elevations, grades, and slopes of
excavations and embankmentas. The plan shall
show existing drainage patterns, the location of
observed springs, swampy areas, areas subject to
flooding, landslides, surface faults, and mud flows.
Elevations shall be based on USGS datum, unless
waived by the Director.

Cross-section of the ground showing both original

and proposed ground surfaces, with grades, slopes,
and elevations noted.

A so0ils report, including a general description of

the earth and rock materials involved in the work as

to classifications: bedding or other geological

features; any other reports by soils engineer or

geologist on the test borings and slide conditions

existing or anticipated; the suitability of the

material for its proposed use, including data on

expansive so0ils; and recommendations for construction
procedure to obtain required stability and relative

compaction,

Calculations to show surface runoff flows from
construction site in accordance with procedures
defined in the Design Manual,

Calculations for design in accordance with
procedures defined in the Design Manual of temporary
drainage and erosion control facilities to be
installed during construction.

Methods for winterization of the site if
construction extends beyond October 15 of the year
of initiation of construction.

A revegetation plan specifying methods to be used
following completion of the project and at any
intermediate stages of construction to stabilize
501l surfaces on the site.

A written description of the site and proposed
mitigation measures to be used to control runoff and
prevent discharge of sediment from the site.
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C. HMinor Construction Plan

211 applicants for a grading permit involving
disturbance of 5,000 to 10,000 sguare feet of land
surface shall prepare and submit a minor construction
plan, The Department shall determine the adeguacy of
the plan and may require the submisgsion of additional
information where hecessary to adequately assess projsct
implications. S5aid plan shall include the following:

1. Construction schedule as described above.

2. Location map showing project site and map showing
property boundaries and dimensions of area covered
by application for permit.

3. Map at an adequate scale to show existing surface
drainage paterns, how they will be affected by the
proposed project, and location of all temporary
storm drainage ari eroszion control facilities to be
used during construction.

4. Methods for winterization of the site if necessary.

5. A written description of the site and proposed
mitigation measures to be used to control runoff and
prevent discharge of sediment from the site,

13.08.090 Review of Grading Permit Application

Applications for grading permits will be reviewed by the
Department. At the Department's discretion, the application may
be submitted to the Forest Service, Soil Conservation Service,
Lahontan Board, or other agency with specialized expertise
necessary to evaluate the proposed action. The reviewing agency
shall recommend to the Department that the application be
approved, disapproved, or approved with mitigating measures.
Any measured contained in such recommendations shall be
incorporated into the construction and improvement plans if
directed by the Department.,

13.08.100 Additional Data
{Same as existing Section 13.08.070.)
13.08.110 Grading-~014d Fill, Swamp, Slide Area
(Same as existing Section 13.08.080.)
13.08.120 Supplementary Data

{Same as existing Section 13.08.090.)
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T3.08.130 rian Checking

{Same as existing Section 13.08.100.)
13.08,140 rees

{Same as existing Section 13.98.110.)
13.08.150 Permit Issuance

The Department may require that grading operations and
project designs be modified if delays occur which may lead to
weather-generated problems not considered at the time the permit
was issued. 1In addition, the following conditions shall apply:

A. The grading permit will be issued when all fees are paiq
and all bonds necessary to meet the requirements of this
chapter are posted,

B. Every permit issued -hall be valid for a period of no
more than one vear.

reasons for his failure to complete the work during the
period of validity of the permit, the Director, upon
application by the permittee, may grant extengions of
time deemed heécessary by reason of such difficulties,
No request for such extensions will be considered later
than the 30th day following the date on which saig
permit would otherwise expire,

within 60 days, or completed within one year, or
continued without being suspended for 120 days, the
Director may grant extensions of time reasonably
necessary by reason of such difficulties. No request
for such extensions will be congidered later than the

E. Whenever in the judgment of the Department the proposged
work would cause excessive and unnecessary scarring of
the natural landscape through grading or removal of
vegetation, the application shall be denied.

Foo1n granting any permit under this ordinance, the

private property, to prevent the operation from being
conducted in a manner likely to create a nuisance, or to
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CHAPTER 7

PROGRAM FINANCING

This chapter discusses alternatives for financing
construction of Master Plan facilities and recommends a

financing method. All program costs are identified, and the
basis for cost-sharing and approximate user charges necegsary
to pav for system construction are presented, Financing

alternatives using user fees as the basic revenue are analyzed
and a recommended approach is identified.

FINANCING METHODS

The recommended improvement program requires large capital
expenditures for construction of new facilities and smaller
annual expenditures for operation, maintenance, and
administration of the system, Several alternative methods
of financing are available to any district or agency which
provides public services such as storm drainage and erosion
control. This section describes several of these methods and
compares their advantages and disadvantages, Alternative
organizational frameworks which might be used to facilitate
financing, construct the facilities, maintain and operate the
system, and collect revenues are described in Chapter 8.
Financing and organizational alternatives are not independent.
The various types of firnancing availabie depend on the
organization used and its powers under federal and state
laws, Only the advantages and disadvantages of the financing
methods and the revenue sources which can be used to support
the financing methods are discussed in this chapter. The
organizational alternatives are analyzed in Chapter 8,

Operating expenses are often paid from existing revenues
commonly known as "pay as you go." Larger capital expenditures
are often financed over a long term using "pay as you use." The
term of the debt generally coincides with the useful life of the
improvement. Cash expenditures have the advantage that interest
expense and some administrative costs are saved, and that the
public entity retains its ability to borrow money at a favorable
rate. On the other hand, long-term debt provides a greater
capacity to construct new facilities, allows the benefits and
the cost of improvements to occur at the same time, and provides
greater flexibility in cash flow management. To be effective
and cost efficient, a public agency should consider the benefits
of each approach for each function which the agency performs.
In addition, the possibility of obtaining grant funds from state
and federal governments should be explored.



Four types of financing which are discussed below are
appiicable to the construction and operation of new Master Plan
facilities,

&

Cash expenditures.
SGovernment grants and loans.
Municipal bonds.

Short-term loans.

i dad g et
e«
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Each method is discussed below.

Cash Expenditures

Cash expenditures have traditionally been used to pay the
costs for operating public facilities. Cash expenditures may be
supported by tax revenues, user fees, connection or capacity
charges, special assessments, or any other means. Cash
expenditures simplify the administrative work asgociated with
operation of facilities by obviating the need for financing
analysis and decisions. They alsce allow existing residents to
determine how funds will fre spent, rather than obligating future
residents.

The primary disadvantage to cash expenditures iz their
limited capacity for financing improvements. To provide for a
large capital expenditure, a large reserve must be built up over
time, This requires that revenue be collected for many years
before benefits can be provided, and that the charges or
assessments to residents be large to limit the time required to
create the necessary reserves. A similar drawback of a system
which relies only on cash expenditures is that a relatively
large reserve must be maintained to provide for unexpected
repairs or emergencies. Short-term debt or emergency grant
funds can often be used in combination with cash reserves to
more efficiently provide for unexpected expenditures.

Long-term debt may also be used effectively in combination
with cash expenditures to improve and operate a drainage system
or other improvements, For example, bonds are often sold to
finance capital improvements, while revenues produced from ouzer
charges are used to pPay operation, maintenance, and
administrative costs.

Because of the size of the expenditures required to
construct Master Plan facilities, the use of only cash
expenditures will extend program construction over a long
time period. GEstablishment of cash reserves and the use of
cash to pay operation, maintenance, and administrative costs
will reduce the annual revenue available to finance capital
improvements. Cash expenditures could be used in conjunction
with a bond-financed major capital improvement program to
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finance construction of smaller, incidental improvements,
to limit the administrative effort reguired, and to get the
improvements built as guickly as possible.

Government Grant Funds and Loans

Table 7-1 summarizes contacts made with federal and state
agencies to determine the avallability of government financial
assistance. Bach program is identified by legislative
authorization, purpose, type of assistance available, and
funding potential.

As shown in the table, there is not great potential for
government-assisted funding. The most promising sources are
technical assistance from the U.S8. Soil Conservation Service
(8CS5) and financial assistance through the Economic Development
Administration (EDA}.

Soil Conservation Service, Although relatively small in
terms of financial value, technical assistance from the 8C8 may
prove to be valuable to the long-term success of erosion control
WwOT K. Through Resource Jonservation District No. 44, the SCS
could train county staff or others involved in supervision of
erosion control improvements; assist in the design of treatments
or improvements for particular areas; assist in the selection of
appropriate vegetation types; and provide demonstration
planting. The District Conservationist, Mr. Leonard Jolley,
should be contacted for more information.

Economic Development Administration. Grants through the EDA
may be available to finance construction of storm drainage
improvements, To obtain financing, the improvements must be
consistent with the Overall Economic Development Plan {QEDP) for
the area. Mono County is currently developing an OEDP and
expects to submit the document to EDA shortly. Under Title I
funding of the EDA program, grants of 50 to 80 percent of the
project cost may be available. Projects must improve long-term
commerical development and employment prospects. Title I
assistance also includes a Public Works Impact Program (PWIP),
which is intended to generate short-term construction jobs.
Projects must be in areas with substantial unemployment or
low~-income persons. Public Works Impact Program projects are
not required to be related to the OEDP,

Bonds

Bonds are the form of long-term indebtedness most often used
to finance major improvement projects. Several types of bonds
may be used, depending on the needs of the project and the
organizational framework through which bonds are issued.
Several different types of bonds are discussed below.
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General Obligation Bonds. General obligation (80) bonds
havéwtraéiti@nﬁiiy been used to finance public facilities
because of their low interest costs. The bonds are sold by a
public entity which pledges its full credit for the interest and
prinicipal on the bonds. The bonds are secured by the entitv's
authorization to levy ad valorem taxes on all real property as
pecessary to pay the bond principal and interest, Therefore,
security on the hbonds is of the highest guality.

In California, Proposition 13 has limited total taxation to
P percent of the full market value of all property. HNo
additional ad valorem taxes may be levied to incur new debt.
This eliminates the possibility of using GO bonds unless they
can be secured within the tax limitation. General obligation
bonds will not provide a significant source of revenue and
are therefore not a potential financing method for use in
constructing Master Plan facilities.

Special Assessments and Improvement Act Bonds. Special
asgessments are often used to finance municipal improvements.
Assessments differ from taxes in that they may only be levied
where property owners will be specially benefited by the
improvement. Assessments are also apportioned according to
benefit received rather than property value,

The most commonly used assessment proceedings are the
Improvement Act of 1911 and the Municipal Improvement Act of
1913. Bonds may be issued under the Improvement Act of 1911
©or the Improvement Bond Act of 1915. Each bond issued under
the 1911 Act constitutes a direct lien against a gpecific
piece of property. The 1915 Act provides a method of issuing
bonds through which they are secursd by assessments levied in
accordance with the 1911 or 1913 Acts. Figure 7-1 schematically
shows the 1911 and 1913 Act proceedings. The total assessments
levied under these acts may not exceed the cost of improvements,
Determination of the assessment spread generally requires
considerable time and expenditure to egquitably apportion the
value of benefits received by each property owner,

The Benefit Assessment Act of 1982 differs from the 19711 and
1913 Acts in that the apportioned benefit is the value of
service provided rather than the value of the improvements.
Annual assessments may be levied for the total cost of providing
the service, including debt service associated with constructing
new improvements and operation, maintenance, and administrative
costs.  The 1982 Act, like the 1913 Act, does not provide for
issuance of bonds, only the method of levying assessments and
collecting revenues. Bonds must be issued according to the
provisions of the Improvement Act of 1911 or the Improvemsent
Bond Act of 1815,
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Unlike the 1%17 and 1913 act proceedings, the proposed
assessment to vepay bonds issued under the 1982 Act nust be
submitted to the voters and passed by a majority vote., The 1982
Act is designed especially for flood control and drainage and
specifically provides proportioning the assessments according to
runoff from each parcel. Federal, state, and local agencies may
not be assessed for henefits,

RHevenue Bonds. This is a broad class of bonds which include
general revenuve bonds, lease revenue bonds, mortgage revenue
bonds, and many others. The general revenue bond acts most
commonly used for sewerage systems are the Sewer Revenue Bond
Act of 1933 and the Revenue Bond Law of 1914, Only the 1914 law
is applicable to stormwater and drainage. Revenue bonds are
used to finance facilities which provide benefits to a group of
readily identifiable users. The debt is paid for by charges
placed on the users of the facilities. The user charges can
include service charges, connection fees, standby charges, and
cthers. Requirements for issuance of revenue bonds include the
astablishment of a reserve fund equal to the annual debt service
and several operatiocnal requirements relating to the employment
of professional staff, payment of bonds, maintenance of the
system, and collection of fees. Majority voter approval is

required. Fiqure 7-2 schematically shows revenue bond
proceedings.

Revenue bonds generally have higher interest costs than
assessment bonds because they are secured by an enterprise's
pledge revenues rather than by liens on real property.

Lease Revenue Bonds. These bonds are typically issued by
non-profit corporations to construct facilities which will be
irased back to a public agenay. The bonds are secured by
pledged rental revenues, and title reverts to the agency after
the bonds are paid off. There is no maximum interest rate.
Voter approval is not required, but the leases and the issuance
of bonds must be authorized by ordinances subiject to voter
referendum. Formation of the non-profit corporation and
approval by the appropriate federal and state regulatory
agencies is relatively complex, Only leasable improvements,
such as pipelines, could be financed by this method. It would
not be applicable to curb and gutter or erosion control work,
The revenues pledged to secure the bonds may be project
revenues, tax revenues, and the revenues and reserves of the
general fund. A reserve fund equal to the maximum annual debt
service must be maintained.

. Certificates of Participation. Cer t i ficates o £
;% participation are a long-term financing method similar to the
it use of bonds. Financing is provided through a lease that does

o
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not constitute indebtedness under the state constitutional debt
Timit, Voter approval is not reqguired.
{(service and connection charges) may be used to make lease

payments by a public agency to the lessor,.

Project revenues

The lessor may be a

private corporation, non-profit corporation, or public agency.
Capital 1is produced by investors who purchase certificates of
participation in the lease. A reserve fund equal to one vear's
debt service is reguired. The procedure is shown schematically

on Figure 7-3.

The certificates of participation can be secured by user
charges or assessments. Use o©of the benefit assessment
proceedings described above would allow the certificates to be
secured by liens on real property, resulting in a relatively low

interest charge.

Short-Term Debt

Short-term debt may be used by public agencies to meet cash
flow requirements, to allow interim financing of a project, or
to pay administrative costs and other costs associated with
implementation of a project. Several available techniques are
listed in Table 7-2. A technique should be selected to meet

specific requirements.

Table 7-2. SBummary of Short-Term Financing Techniques

Technique Purpose

Security

Bond anticipation Finance proiject prior to
notes issuance of bonds

Grant anticipation | Cash-flow deficit prior to

notes - receipt of grant funds

Tax and revenue . Cash~flow deficit in general
anticipation . fund, prior to receipt of tax
notes | or other revenues

Tax~oxempt - Cash~flow deficit

commercial paper

Bond proceeds; project
revenies; insurance

Grant proceeds; project
revenues; insurance

Pledged tax revenues;
piedged revenues

Pledged reverues;
revolving credit;
agreement

Recommended Financing Method

The details of project and operational financing depend on
the type of district or agency used to implement the Master
Plan. The general approach to financing, however, may be
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similar for several different institutional arrangements. The
Benefit Assessment Act of 1982 provides a means for collecting
assessments to pay both capital improvement and operation and
maintenance cost, and may be used by any agency empowered to
provide drainage services., Because this method involves an
assessment, financing can be secured against liens on property,
resulting in low interest costs, and the ability to raise
capital to finance initial construction rather than ijust
improvements to an ongoing enterprise. The disadvantages to the
1982 proceedings are that a maijority vote is reguired to approve
the proposed assessments, and that government agencies may not
he assessed, In comparison, assessments under the Improvement

Act of 1911 can be approved by public hearing and order of the
Board of Supervisors.

Because the Benefit Asgsessment Act of 1982 provides a method
for collection of revenues for all master plan facilities and
associated services, 1ts use is recommended. 'The establishment
of a revenue stream by benefit assessment would allow bond
financing under one of th: Improvement Acts, revenue bonds, or
certificates of participation. The appropriate financing
vehicle depends on market conditions and should be determined by
a bond counsel at the time funds are reguired. As is provided
for in the Act, Master Plan improvements are assessed to system

users based on the proportion of runoff from each class of
parcel.

PROGRAM COSTS

A problem facing the community of Mammoth Lakes is the
almost complete lack of storm drainage facilities and the need
for a very large capital improvement program. As shown in
Chapter 6, Master Plan improvements have the following costs:

Total capital cost,d

Priority million dollars
1 6,354
2 6.35%9
3 5.111
Total 17.564

fpased on June 1983 price level (ENR CCI =
4080). Costs include construction, contin-
gency of 10 percent, and engineering, legal,
and administration at 25 percent.
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In this section, the basis for financing these improvements
is discussed and a plan recommended.

Program costs will include bond debt service, or other form
of financing of capital improvements; operation, maintenance,
and vepair; and administration. These are discuzsed below.

Financing Costs

To finalize a financing plan and revenue program, prepare
the bond prospectus and documents, conduct an election, and
complete all other required activities to secure bond financing
will add approximately 10 percent to proiject costs, The
estimated size of bond issue required to finance the capital
improvements defined in each control priority and for the entire
program is shown in Table 7~3.

Table 7-3. Estimated Size of Bond Issues@

Priority Capital cost Bond issue
1 6.354 6.989
2 5.399 7.039
3 5.111 5.622
Total 17.864 19.650

Malves are in million 1983 dollars.

Operation, Maintenance, and Repair

Public works maintenance requirements will. increase as
project improvements are constructed. Expected additional
efforts will be required to remove sediment materials from
retention basins, periodically unplug and repair drainage inlets
and culverts, maintain and repair slope stabilization and
revegetated areas, and purchase some additional equipment.
It is projected that the average annual cost for operation,
maintenance, and repair will be about $100,000 for Priority 1
facilities, $100,000 for Priority 2 facilities, and $50,000 for
Priority 3 facilities.

Frogram Administration

A system for collecting user fees, annual billing,
coordination and superision of the design and construction of
improvements, application for and coordination of grants, and
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Gther similar administrative activities will be required to
implement the program, It is projected thar costs for these
activities will average about $20,000 per year,

UEER FEES

User fees can be used ton pay all program annual Ce8ts, both
capital costs and Cperating expenses. This section deseribes
Now the user fee isg determined and the revenue that several
alternative fee levels would genarate.

Basis for Fee

As stated in the Benefit Asgessment Act of 1982, user fees
are to be determined on the proportion of runoff from each
type of land use. In general, the most significant factor
in determining runoff quantity from a particular parcel isg
the proportion of impervious surface area {such as rooftop,
driveway, parking lot, etec.) to the total parcel area.
Table 7-4 lists the percentage of impervious surface associated
with each land use class in Mammoth Lakes that was used to
calculate surface runoff to size the master plan improvements.
Assuming an average land slope of 5 Percent and an annual
average l-hour storm, the design manual procedures can be used
to calculate a typical runoff coefficient for each land use
type. These are also shown in Table 7-4.

Table 7-4. Impervious Surface Proportions and
Typical Runoff Coefficients by Land Use

”””” T
Percentage of 5 Typical runoff

Lard use class impervious surface ; efficient

S e B e S -
R-1 55 0.58
R~2 65 .65
R-3 65 0.65
PD 60 | g.61
R 75 0.72
P S0 j 0.83
CH 90 § 0.83
Open 0 0.18
Undevelopeda 0 0.18

R et S

@This is not a land use class, but is included to show
the appropriate data for undeveloped land.
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The runoff coefficients shown in Table 7-4 can be used to
establish olasses of user fees. Since the runoff coefficients
are the same for several of the land use classes, a single
user fee class can be established that includes both land use
classes. Thus a single user class could cover RB-2 and B-3, and
angther for P and (H. The enabling legislation for the Benefit
Assessment Act of 1982 prohibits assessment of user fees for
property owned by federal, state, or local agencies. 'Thus the
land in land use classes P and Open cannot be assessed, and
there is no need to develop a user class for these land uses.
The resultant listing of five user fee classes i3 shown in
Table 7-5.

Table 75, User Fee Classes

Land gse
User fee class class included
A -1
B B2, R-3
C m
D CR
£ H

The runoff coefficient, and the acreage of developed and
undeveloped land that falls into each user fee class, can be
used to determine the portion of annual cost to be supported by
each vser fee class. Since the level of development will change
during the implementation of this program, it is necessary to
determine the portion of annual cost to be borne by each user
class at both the start of the program (existing conditions) and
when the community is fully developed. It has been assumed for
this financial plan that the community will be fully developed
in 20 years, that all land use classes will build out at the
same rate, and that development over the 20-year periocd can be
approximated by a straight line.

The share of annual costs to be borne by each user fee class
in Year 1 and Year 20 of the program is shown in Table 7-6.
These percentages are used later in this chapter to datermine
the annual user fees for alternative financing programs.

Pattern of Revenue Generation

decause undeveloped parcels in all land use categories would
be charged a lower fee while they remain undeveloped, and a
higher fee after they are developed, the revenue generated by
user fees will change substantially with time. The financing
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alternatives presented later in this chapter assume that
the community will be fully developed in 20 vears, and that
development will occur uniformly over that time. The present
level of development in the community gives a ratio hetween the
currvent and ultimate eguivalent runoff area of 0.6%. Therefore,
assuming constant user fees, the revenue generated by annual

fees will increase by approximately 50 percent over a 20-year
pericd.

Connection fees will be charged at the time undeveloped
parcels are developed. The basis for setting connection fees
iz that all property which benefits from construction of the
improvements should ultimately pay an equal share of the cost.
Charging undeveloped parcels at a rate computed using the runcff
coefficient for open land provides a means for deferring payment
of the full fees until development takes place. When the
property is developed, a connection fee equal to the difference
in the fees paid up to that time for an undeveloped status and
the fees which would have been paid if the property had been
developed at the start of the improvement program become due.
For example, assume an o'ner of an R-1 lot which has not vyet
been built upon might be charged $3 per month while the lot
remains vacant. When a house is constructed on the lot, the
monthly user fees would increase by the ratio of the runoff
coefficients for developed and undeveloped land for land use R-1
{0.58/0.18), or to about $9.67 per month. In addition, the
owner would be charged the difference between the two monthly
fees, $6.67 per month or about $80 per year, for the number
of years since the beginning of the improvement program.
Therefore, 1if development of the parcels occurred five vears
after the start of the improvement program began, a one time
charge of $400 would be due.

Assuming that development occurs uniformly over a 20-year
period, this system produces a stream of revenue which increases
linearly with time. Each year, 1/20 of the undeveloped land in
the community would be developed. Therefore, in the first year,
1/20 of the difference in starting and ultimate user fees would
be charged in connection fees. 1In the second year, another 1/20
of the community would be developed, but the feeg collected
would be equal to 2/20 of the differsnce between the starting
and ultimate fees {(two years' charges). In the 20th vear,
connection fees would be exactly equal to the difference between
the starting and ultimate annual user fee revenues.

Figure 7-4 schematically shows the pattern of revenues which
would be generated by user fees and connection charges over
the Z20-year development period. The total amount of revenue
collected over the 20-year period is equal to the fees which
would have been collected if the entire community had been
developed at the start of the improvement program. This pattern
of revenue generation and alternative user fee levels are uszed
in the next section to evaluate financing alternatives.
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ANALYSIS OF FIRANCING ALTERNATIVES

This section presents an analysis of three alternative
financing methods:

1. tCash expenditure
2. Single bond financing
3. Multiple bond financing

The analysis is based on the colleection of fees in
proportion to runoff and the revenue pattern which results from
development of Mammoth Lakes within the next 20 Years.

It has been assumed for the purpose of analysis that all
users of the system will pay a fee based only on area of land
and use fee c¢lass. As discussed previously in this chapter,
properties which utilize on-site retention facilities could
be charged a lesser user fee based on lower operation and
maintenance requirements. This would require a corresponding
increase in user fees for property without these facilities
to provide the same level of total program revenue., It is
estimated that 10 percent of the total number of ultimate users
might install on-site systems, 8ince this represents such a
small portion of annual revenue, it would have an insignificant
etfect on the user fees for the balance of the community. It is
recommended that property owners who install on-site retention
facilities be charged a lower rate which does not include a
contribution to system operation and maintenance.

Caltrans, the U.8. Forest Service, and Mammoth Mountain
have facilities on land which are tributary to Master Plan
facilities, Under the Benefit Assessment Act of 1982,
public agencies cannot be directly assessed. However, their
contribution to flow in the system is significant, and an
effort should be made to obtain a voluntary contribution from
them to pay a portion of Master Plan facility costs. Their
contributions should be calculated in proportion to runoff from
their lands.

Cash Expenditure

Because the level of cost of capital improvements is quite
high, the program to construct the master plan on a c¢ash
expenditure basis must be relatively long to maintain a
reasonable level of user foe. It seems appropriate to match
the completion of the program with the 20-year projected time
period for full developmment of the entire community. The
annual cost to complete the entire master plan in 20 years is
plotted on Figure 7-5. This cost curve is based on the annual
costs for an $18 million improvement pProgram; operation,
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maintenance, and repair increasing from $50,000 per vear st the
start of the program to $250,000 per vear at vear 20: and
administrative costs of $20,000 per vyear. Total annual costs
are matched to the pattern of revenue collection shown on
Figure 7-~4. This shows that the Priovity 1 improvements would
be completed in Yesr 9, Priority 2 in Year 1%, and the entire
program in Year 20. This type of program could be accelerated
and/or the user fee reduced if grant funds could bhe shtained to
supplement local financing.

The schedule for collection of revenue from bhoth user fees
and connection fees is shown in Table 7-7. Because & portion of
the land in the community will be converted each year from an
undeveloped user class to a developed user class with a higher
use fee, the revenue from user fees during the vyear will
increase by the end of the year. Similarly, the connection fee
revenue will increase from the beginning to the end of the vyear.
This analysis assumes that development will be uniformly spread

out over the year, and is based on the average annual revenus
for the vear,

Table 7-7. Revenue Co” lection Schedule for Cash Expenditure
Alternative,d thousand dollars

Annual user fee Annual connection
revenue fee revenue
Total average
Year Start Erd Average | Start | End | Average | annual revenue

1 701 719 719 0 18 9 719

2 719 737 728 18 26 27 755

3 737 755 746 36 54 45 791

4 755 773 764 54 72 63 8327

5 773 791 782 72 g0 81 863

6 791 8GY 800 30 108 99 899

7 809 827 817 108 126 117 934

8 827 345 836 126 143 134 370

9 B45 863 854 143 161 152 1,006
10 863 881 872 161 179 170 1,042
11 881 899 890 179 197 188 1,078
12 899 917 308 197 215 206 1,174
13 917 934 926 215 233 224 1150
4 934 952 943 1 233 251 242 1,185
15 952 970 561 251 269 260 1,221
16 70 geg | 579 269 287 78 1,287
17 988 1,006 | 997 287 305 296 1,293
18 1,006 | 1,024 1,015 205 23 314 1,329
19 1,024 1 1,042 1,033 323 341 332 1,365
20 1,042 1 1,059 1,051 341 359 350 1,401

Total :

revenue 17,614 3,586 21,200

Ihese fees are shown in 1983 dollars and would increase with the annual
rate of infiation.
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. Use of the $2Z2.7 million reserve fund after Year 30 to
pay for unexpected repalr or additional improvemants.
Alternatively, the reserve fund could be maintalined
after Year 30 and the interest used to pay operation,
maintenance, and repair costs for an extended period. A
second alternative would be to use the reserve fund to
pay the debt service in Year 30. This would reduce
the reguired user fees in Years 1 through 30 by an
insignificant amount.

Table 7-10 shows the revenue collection schedule from usery
fees and connection fees over the 30-year bond financing period.
Connection fees would be collected in Years 1 through 20. This
analysis assumes that development occurs uniformly over the
20-year period. Although the proportion of property which
becomes developed each year remains constant, the connection fae
revenues increase with time because the fee is calculated as the
difference in user fees between undeveloped and developed land
over the entire period prior to development. The connection

fees also include 10 per—ent interest, compounded annually, on
the connection fees due.

The required user fee revenues in this alternative ave
higher than the Cash Expenditure Alternative because the fees

must pay for the capital construction cost plus debt service on
the money at 10 percent.

Tahle 7-11 shows the required fees for each user fee class
for the Single Bond FPinancing Alternative, The monthly user fee
required for a typical R-1 residential lot (1/4-acre) would be
approximately $20. The fees are based on June 1383 costs {ENR

CCI 4080). Unlike the Cash Expenditure Alternative, user foes
and connection fees would not have to be increased annually at
the annual rate of inflation in this alternative. Howsver,

the required fees should be calculated from the fees shown

by adjusting for inflation from 1983 costs to the start of
constructlion.

Table 7-12 presents connection fees which would be due for
properties developed at the end of the 20-year periocd. These
fees include the difference between user fees for developed and
undeveloped property over the 20-year period, and 10 percent
annual interest.

Figure 7-7 shows the increase in connection fees over the
20-year period for this alternative, These fees rvise sharply
over the period due to the compounding of interest.
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Table 7-10.

Revenue Collection Schedule for Single Bond
Alternative, thousand dollars®

s
i
g
fail

Year

WO~ O e e B e

NNMMMMM—EMMJM—E—)#MW

30

Total present

worth at
10 percent

anrual user fee

Ennual oomnection

fep revenue

1,553
1,592
1,632
1,672
1,712
1,751
1,791
1,831
1,870
1,910
1,950
1,989
2,029
2,069
2,108

2,148

2,188
2,228
2,267
2,307
2,347
2,347
2,347
2,347
2,347
2,347
2,347
2,347
2,347
2,347

Start

Total average

End hverage | Start Erd Average | annual revenue
1,592 1,573 0 44 22 1,594
1,632 1,612 44 92 &8 1,680
1,672 1,652 92 145 118 1,770
IR TEAY 1,692 145 203 174 1,865
1,751 1,731 203 267 235 1,966
1,791 1,71 267 337 302 2,073
1,831 1,811 337 414 376 2,186
1,870 1,850 414 439 | 457 2,307
1,910 1,890 499 593 | 546 2,436
1,950 1,930 592 696 644 2,574
1,989 1,970 696 809 753 2,722
2,029 2,009 809 934 87 2,881
2,069 2,049 934 | 1,071 ¢ 1,002 3,051
L 2,108 2,089 1,071 | 1,222 1,146 3,235
| 2,148 2,128 1,222 ¢ 1,387 | 1,304 3,433
2,188 2,168 1,387 , 1,570 1,479 2,647
2,228 2,208 1,570 . 1,770 1,670 2,878
2,267 2,247 1,770 | 1,991 1,881 4,128
2,307 2,287 1,991 ¢ 2,234 2,113 4,400
2,347 2,327 2,234 | 2,50 2,367 4,694
2,347 2,347 0 0 0 2,347
2,347 2,347 ) 0 0 2,347
2,347 2,347 0 0 ¢ 2,347
2,347 2,347 0 0 0 2,347
2,347 2,347 0 0 0 2,347
2,347 2,347 0 0 0 2,347
2,347 2,347 0 0 ) 2,347
2,347 2,347 0 0 0 2,347
2,347 2,347 0 0 0 2,347
2,347 2,347 0 0 0 2,347
17,31 4,619 22,350

AFxpressed in 1983 dollars.



Table 7-11. fgstimated Dser Fees for Simgle
Bord Financing Altevnatived

nthly user fee,
User fee olass dollars/acre
A (R-1) aob
B {R2, B-1) 89
C (PD) 84
D (CR) 100
E (CH) 116

Apxpressed in 1983 dollars.

BThis is equivalent to $20 per month for a
1/4~acre residential parcel.

Table 7-12. Estimated Connection Fee for Single
Bond Financing Alternative@

i

Connection fee & Year 20,

User fee class dollars/acre

A (R-1) 39,5000

B (R-2, -3} 46,500

C (PD} 42,000

D {CR) 53,000

E (CH) : 64,000

— o { — S
;% agxpressed in 1983 dollars.

brhis is equivalent to approximately $1¢,000 for a
1/4~acre residential parcel.
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4. Use of interest on the reserve fund to pay annual
operation, maintenance, vepair, and administrative
costs. Ten percent per annum would pay the estimated
annual costs of $120,000 in Years 1 through 5, §200,000
in Years & through 10, and $270,000 after Year 10.

5. Use of the $2.7 million reserve fund after Year 40 to
pay for unexpected repairs or to construct additional
improvements, The fund could alternatively be used to
pay operation, maintenance, repair, and administrative
costs for an extended pericd {thus eliminating user
fees) or to pay the debt service for Years 38 through
40. Use of the fund to pay the debt service would
reduce the size of the bond required {and therefore the
ugser fees} by an insignificant amount.

6. Cellection of connection fees, which are the difference
between user fees for developed and undeveloped land
in each user fee ¢lags accumulated over the period
prior to development. The connection fees include 10
percent interest, on the difference in fees, compounded
annually.

Tables 7-13 through 7-15 show the revenue collection
schedule from user and connection fees over the three 30-year
bond financing periods., Table 7-16 shows the total revenue
collected as the sum of revenues from the three bond issues over
the 40-year total financing period. Each of the bond issues
have revenue collection patterns which match the expected
development of the community over the next 20 y2ars. Connection
fees associated with each bond issue would therefore be
collected until Year 20, and total annual revenues reach a peak
at Year 20.

Table 7-17 shows the required user fees by user fee class
and five-year period for this alternative. The monthly user fee
required for a typical R-1 residential lot (1/4-acre) would be
$7.50 in Years 1 through 5, $15 in Years 6 through 10, $20 in
Years 11 through 30, $23 in Years 31 through 35, and 85.50 in
Years 36 through 40. The fees shown are in 1983 dollars, based
upon construction costs estimated at the June 1983 level (ENR
CCI 4080).

The fees required for each bond issue have to be increasad
to account for the annual rate of inflation between June 1983
and the beginning of construction financed by the bond. For
example, if the second bond is to be issued in 1990, the
required additional user fee for the bond should be increased by

an amount equal to the increase in estimated construction costs
between 1983 and 1990.
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Table 7-14, Bond No. 2 Revenue Collection Schedule @
thousand dollars
[ iraing ”"”;:—,:'::;':mm:;: ey bt o Pisbusis S s --'--~-wv-«->»~r”“_‘;ﬁ““,_.";""“”’* P et
Annual user fee Annual connection
revenue fee revenue

B - Total average

Year Start | Bnd Average . Start | End Average | annual revenue
1 632 | 647 640 0 18 8 647
2 647 661 654 16 33 24 £78
3 661 675 668 33 52 43 711
4 675 690 683 52 73 63 745
5 630 704 697 73 96 85 782
6 704 718 711 96 122 109 820
7 718 733 726 122 150 136 861
8 733 747 740 130 180 165 905
9 747 761 754 180 214 197 951
10 761 776 769 214 281 233 1,001
11 776 790 783 251 292 72 1,055
12 790 804 ! 197 292 337 315 1,112
13 B804 819 812 337 ag7 362 1,174
14 819 833 826 g7 441 414 1,240
15 833 847 840 441 501 471 1,311
16 847 847 | 847 0 0 0 847
17 847 847 | 847 0 0 0 847
18 847 847 847 0 0 0 847
19 847 847 847 0 0 0 847
20 847 847 847 0 0 0 847
21 B47 847 B47 0 0 0 847
22 847 847 847 ] ] 0 847
23 847 847 847 0 0 0. 847
24 847 847 847 0 0 0 847
25 847 B47 847 0 0 ] 847
26 847 847 847 0 0 0 847
27 847 847 847 0 0 0 847
28 847 847 847 0 g 0 B47
29 347 847 847 0 0 0 847
30 B47 B47 847 0 0 0 847

Total present
worth at

10 percent 6,981 1,058 8,03%

3Expressed in 1983 dollars.



facilities is not conzideved argent, a smaller bond might be
issued, or user fees Increased gradually to finance a cash
expenditure program to construct limited additional facilities.

During this period, the County should also actively pursue
grant funding for portions of the Master Plan. Obtalning grants
would allow smaller bonds to be issued in the future and thus
reduce the size of user fee increases required.

fssuance of a bond to construct only Priorvity 1 facilities
would also permit the option to form smaller improvement
districts within the county service area to construct local,
lower pricrity facilities. These districts could be formed in
response to local neighborhood requests for improved drainage
facilities and erosion control improvements.
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CHAPTER 4

PROGRAM IMPLEMENTATION

Implementation of the Master Plan will reguire that a
suitable public agesncy be established or empowered to administer
funds, manage and operate the system, and ceollect revenues.
additional regulatory measures are 2130 needed to assure that
new facilities are constructed in accordance with the Mammoth
Lakes Storm Drainage and Erosion Control Design Manual and the
Master Plan, that the public agency has the power to collect
revenues to finance the facilities, and that review and approval
of plans for new drainage and erosion control improvements takes
place efficiently and in conijunction with other public agency
review processes, This section describes existing public
agencies with interest and/or authority in management of a storm
drainage and erosion control system, identifies future needs for
implementation of the Master Plan, and recommends changes and
additions to current regulatory practices.

PRESENT INSTITUTIONAL FUNCTIONS AND POWERS

Figure 8-1 schematically shows the County's process for
review of new development projects in the community. Review of
drainage facilitlies, site grading, and changes to natural
drainage patterns 1is done primarily by HMono County. There is
presently no ordinance which relates directly to the design of
drainage facilities, and no fees are charged specifically for
drainage services.

The California Regional Water Quality Control Board,
Lahontan Region {Lahontan Regional Board), reviews projects
{except residential developments of less than six units and
commercial developments of less than 1/4-acre) for erosion
control and sediment retention facilities where required. A
Waste Discharge Permit from the Lahontan Regional Board is
required, and the permit is issued only if the project meets the
specified Erosion Control Guidelines for Mammoth Lakes discussed
in Chapter 5.

The Mammoth Lakes Design Review Authority principally
reviews projects for conformance with aesthetic standards,
including landscaping. This review therefore has a potential
impact on erosion control for the area.

Construction and maintenance of drainage facilities in
Mammoth Lakes 1is currently performed by the Monc County
Public Works Department as an element of road maintenance
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and improvement protjects, When drainage improvements not
associated with new development are required, the County
finances Iimprovements using General Fund rescurces supplementad
with grant funds if pogsible, Projects are selected for
construction on an as-needed basis and are generally in response
to specific drainage problems which are damaging or threatening
to damage public or private property, There is no current
program to finance construction of drainage or erosion control
improvements, or to conduct operation and maintenance, in
accordance with a formal plan,

Several additional existing public agencies in the Mammoth
Lakes area are either currently involved in storm drainage or
are empowered by law to perform some drainage or erosion control
functions. Table 8-1 shows the existing agencies, their current
functions, and a brief summary of their powers relating to storm
drainage, Of the agencies listed, only Monc County, Hammoth
County Water District, and Mammoth Lakes Community Services
District are the existing agencies empowered to provide storm
drainage. However, none of the agencies are presently organized
ts provide the service specifically to the area which will
benefit from new facilities. The future institutional and

requiatory needs, and a comparison of alternatives are presented
below.

PLAN IMPLEMENTATION

Implementation of the Master Plan will require the following
functions:

1. More detailed Planning, establishment of annual
construction priorities, and management of facilities
design.

2. Contract bidding, contract negotiation, and construction
management .

3. Modification of existing County codes and ordinances to

provide for review of proposed development projects for
conformance with the Master Plan and Design Manual.

4. Operation, maintenance, and repair of the system,

5. Development and adoption of a Ffinancial plan, revenue
program, and enabling ordinance to establish user fees
and connection fees for financing construction and
operation of the Master Plan.

R o
mfgsaxv*

6. Administration, billing, and collection of revenues,




Tabis &-1.

Agency

Mono County

i,ahontan Regional
Water Duality
Control Board

Mammoth Lakes
Fire Protection
District

Mammoth County
Water District

Mammoth Lakes
Design Review
Authority

Mammoth Lakes
Community Services
pistrict

Caltrans

improvements,

water and sanitar

Current functions

Storm drainage facilities

construction and maintenance.
Raview of development plans for
grading and drainage design.
Construction and maintenance

of yoads and frontage

e wl
}
L

Functions and Powers of Existing Agencies

Powsrs velating 1o storm
drainage and erosion control
Hay provide all storm drainage
and erosion control facilitiss.
May issue general obligation
bonds, limited obligation bonds,
and revenue bonds to finance
improvements.

Tssue waste discharge permits,
Enforce erosion control
guidelines, Review development
plans for erosion control/

sediment retention facilities.

Reviews development plans for

access, paving reguirements.

Hegulatory powers. Charged with
preventing harmful discharge

of pollutants to waters of the
state. Primarily involved in
requlating quality of storm runcff
discharges to natural waters.

Has an impact on the amount and
lovation of iwpermeable surface
{paving) in new development, HNo
powers to provide storm drainage
or erosicn control.

Y sewer
servicve for area. Issues
water and sewer permits,

Reviews development plans for
landscaping and exterior
building appearance.

May operate works for colliection,
treatment, and disposal of
stormwater. May borrow money,
issue general obligation bonds,

! and issue revenue bonds to

! finance improvements.

i

Review powers could be used to
require vegetation and other
measures for erosion gontrol,

Not currently active.
Previgusly issued bonds to
construct road improvements
in small local area.

May provide sewevage, street
improvements, and other services,
Area includes small portion of
the community only.

Maintains Highway 203 and

associated drainage and erosion
control facilities,

NO powers to operate public storm
drainage or erssion control
facilities not in lands owned oy

Calrrans,

.5, Forest Service

surrcunding community. Leases
land to Mammoth Mountain Ski
Area and exercises control over
drainage, flood control, and
erosion control on lands which
it owns.

Los Angeles Department
of wWater anpd Powsr

fiow gages in watershed.

Owns extengive
Mammoth Lakes/Convict Lske avea
and regulates several lake
levels for water supply.
Controls flow in Mammoth Creelk
and maintains several rain andg

water rights in

Powers do not extend to lands not
owned by 0.8, Forest Service,

HO powers o provide storm
drainage or erosion control
BErvices Lo community.
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Hono County could berform all af the functions listed
above ., However, rhe County cannot utilize the Benefit ASsessment
Act of 1882 ¢4 establish pger fees without forming a Special
PUrpose districet whose boundaries Match the areas Of benefit,
Alterﬁative}y, 8n  independent agency responsible for
im@iemeﬁtatieﬂ of the Master Plan could be formed. in either
case, the implemeﬁting a9ency must have adequate pProfessional
staff, or avthority to Contract for tonsultant Services:
have Fegulatory Powers andg enforcement abilitieg. have the
resources and ability ¢o Purchase, Operate, and maintain special
equipment ; have the authority to enter into tonstruction
contracts and financing Agreements; apg have 3 Suitable
administrative system, Several alternative 49encies and
districts which could be used io implement the Master Plan are
compared below,

Comparison of Alternative Xmalementlng Agencies

Table B8-2 jigts geveral 2lternative instituti@nal mechanismg
which mighe be used tg imp’ement the Master Plan. ‘The broadest
bowers are provided by establishment of 4 county seryice area,
This alternative jg relatively €asy to form, does not require ap
election 2XCept by referendum, and can apply a broad range of
financing metheds, Charges for Services can be established
without an assessment on Property. Service charges could be

also provide 4 relatively simple means of incorporating pProject
review, enforcement, anpgd requlatory Powers intg eXisting county
Procedures using county personnel.

A county drainage district offers no Particular advantage
aver a county service area, cannot collect charges for
services, and jg more limited inp Powers. por example, a county
drainage district jg not empowered under the existing codes
to provide for erosion contrel or soil conservation,

The existing MCWD isg authorizeg undey county watrey distriet
enabling legislation to provide storm drainage ang flood
control by 4eneral 1aw, It is not Sgecificaliy authorizeg
to provide s0il conservation orp erosion control Services,
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Although formation of a new water district reguires an election,
extension of the existing services of the MCWD to include storm

authorization to serve that function from the Local Agency
Formation Commission {LAFPCG)Y., Presumably, MCWD could also meet
the needs for professional staff easier than a new district and
could combine billing, revenue collection, and operation and
maintenance functiosns for Master Plan facilities with existing
water and sewer zervice operations. However, it is unlikely
that MCWD wants to extend its current services to provide storm
drainage and flood control as provided for in the Master Plan,

Public utility districts may perform a broad range of
services, and may charge for the services in a variety of ways.
However, operation of a public utility district is more closely
controlled than that of other types of districts. Aan election
18 required to form the district and the governing board is
elected at large. The formation of this type of district would
offer no particular advantages and would be more expensive to
form and to operate than other types,

Storm drain maintenance districts and stormwater districts
are both authorized to provide for construction and operaticon of
storm drainage systems. However, the authorized financing
methods and revenue sources for €ach are extremely limited.
Neither type offers an advantage over a county service area,
county flood control distric r O county water district,

Although the obligation for control of storm and flood
waters currently rests with the county, the possibility of
incorporation of the Mammoth Lakes community in the near
future exists. 1If that occurred, the new city could assume
responsibility for protecting private property from damage by
flood and stormwaters. Although the city might elect to provide
storm drainage services itself, separation of the storm drainage
and flood control function from other city services could be
beneficial. Because the capital expenditures required for
construction of the new Ffacilities are large, the best method
for obtaining financing will be to Separate the obligation for
bayment from city general fund revenues. A county service area
could still be used in the incorporated area (and area outside
the city limit). Mammoth County Water District vould also
provide services within the new city.

Because a county service ar2a would provide the greatest
immediate resources, be easiest and least expensive to operate,
provide wide flexibility in financing, and would mesh well
with existing county proiject review pProcedures, use of this
alternative iz recommended.



County Code Modifications

Mono County should enact a new ordinance or modify existing
ordinances to requirs compliance with the design manual
procedures, storm drainage design consistent with the Master
Plan, and orderly review of storm drainage works for new
development in Mammoth Lakes.

specific regulatory needs in the Mammoth Lakes area
include .

. Submittal of improvement plans to the county to provide
complete details on clearing, grading, drainage design,
erosion control and revegetation, slope design, and
provisions for winterizing the site.

2. Issuance of building permits by the county contingent
upon satisfaction of Lahontan Regional Water Cuality
Control Board waste discharge permit requirements.

3. Desgign of drainage facilities, slope stabilization, and
site grading as regquired by ordinance to conform to
procedures prescribed in the Mammoth Lakes storm
drainage and erosion control design manual.

4. Provision for storm drainage and erosion control
facilities in all new development projects which are
consistent with the adopted Master Plan.

5. Requirement for the posting of a bond by developers
in the amount required to correct potential erosion
control problems on construction sites by ordinance,
The bond amount should provide for regrading, slope
stabilization, revegetation, and maintenance of
vegetation for a reasonable period should the developer
Or contractor fail to comply with design manual
procedures or abandon the site, or should the
revegetation effort fail due to unfavorable weather
conditions.

6. The county should be empowered by ordinance to enforce
design manual standards and to recover costs associated
with correction for noncompliance.

As shown on Figure 8-1 and described earlier in this
chapter, the county project review process has several
requirements that partially address these needs. Rather than
enact a new ordinance, the existing County Codes could be
modified to effectively satisfy regulatory needs. It is
recommended that the following actions be taken:
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. Crdinance No. B2-502, which amended Chapter 19,66 of the
Mono County Code o establish design review policies
and standards for the Mammoth Lakes design review
district, should be modified to require compliance with
Chapter 8 {Revegetation) of the Design Manual. Design
review authority should he gxpanded to include zite
revegetation,

Z. Chapter 13.08 of the Mono County Code should be revisged

3. Chapter 15.06 of the Mono County Code szhould be expanded
by adding Section 15.06.060 which would specifically
require control of surface runoff on sonstruction
sites, prevention of erosion, and prohibit discharge of
sediment from construction sites by requiring compliance
with temporary run.ff and 2rosion control procedures
specified in the Design Manual.

4. Chapter 17.24 of the Mono County Code should be revised
o include Section 17.24.010 D. which would require that
all improvements, including but not limited to roads,
Storm drainage, curb and gutter, and slopes, hbe designed
in accordance with procedures specified in the Design

Actions to Implement Program Financing

To establish a revenue program to finance Master Plan
improvements, and subsequent operation and administration of
the stornm drainage system, a detailed financial plan, revenue
Program, and impl%menting Oordinance should be completed and
adopted, These efforts should expand on the information
presented in this report in the following areas:

. Establishment and adoption by the County of g capital
improvement Program defining the schedule for
construction of improvements.

3. Application for grant assistance from HUD, EDA, or other
roessible sources to supplement local funds.

4. <Caltrans, the U.8, Foresgt Service, and Mammoth Mountain
should be contacted by the Lounty to pursuye voluntary
contributions to program financing for their share of
runoff,
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Preparation of a detailed cost of service analysis to
clearly define all costs for administration: operation,
maintenance, and repair;  and billing. This analysis
should include preliminary budgeting for staff and
equipment, consultant services, and other costs to
implement the program.

Selection of a method of Program financing and
completion of a detailed revenue program to verify cash
flow requirements, cash reserves, financing costs, and
other similar items which have been assumed in this
report,

Preparation and adoption of an ordinance containing a
user fee schedule and connection charges to match the
revenue program,

Selection of a bond counsel to advise the County on
the best mechanism to use in program financing, and
LO prepare hecesssry documents to secure financing
instruments,
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APPERDIX B

QUANTITY TAKECFFS AND COST ESTIMATES FPOR
MASTER PLAN FACILITIES



Onit ooet,
watershed Loseat don Issprvremmrent dellare dllars
Bubares 111 ‘
A Suenit Srrest Té~ineh mhore drain 504 L.F. &2 2,
Hi-inch storm drain T L.F. 45 32,300
Fandelos & ®aoh 1,150 %, 800
inlets, jaterals 7 ench 260 €, 300
Foadnide Y-dizeh 3,200 L.F. 5 500
Brwogy dissipation H lamp s %, 000
Bainbewe fvenus 18~inch storm drain I L.F. &0 V.80
2d~inch siore drasin B8 L.F. #% 36,800
fankoles 3 pach 1% 2,450
Iniets, laverais @ garh o] it
Roedaide VWditeh 2,450 1P - 12,000
A Bubtoral v Y56, RO
B Supmit Street Impeorndt S-foot charrwl i &,000 L.F, s iR, G000
Subares I1-1 Toval T 56,50
SBubarea -2
L] Mrieutic Plres Drive 18-inch storw drain &35 L.P. & 32,000
¥-inch mtorm drain 1,300 L.¥. 4% 59,800
Manholes T emh 1,158 &, 050
Inlats, lstersls 18 pach 30 16,300
Curt: and gutter &, 200 L.F. iz 56 A00
Ewrgy digsipation 1 Famgs wmom 5,560
Valley Vists Drive 8~-inch storm drain 200 L.F. 43 8,008
Wyrinole 1 eah 1,150 1,158
Inleta, laterals 3 each g 2,704
Curty and quiter 1,000 L.F 32 12,000
Valley Vista to 18-inch stori drain 400 L.F. 3z 12,800
Baizatic Pines Drive Manhole 1 each 1150 1,150
Indets, laterals 2 each 904 800
Bnergy dissipation L Taavg: mawe 5,000
Boath of Matestic Fines Irive 2d~inch storm drain 300 L. 4% 13,800
Sediment rereantion
bazir 1 Lavg @mas 15,060
B Subtotsl 344,900
Vi Sooncresk Road th-inch storm drain 600 L.P. &% 4,008
24~inch stone drain 850 L.F, 46 38,168
30-inch mtorm drain 85C L.F. 47 48 450
Marioles & each 1,150 8,800
Inlets, laterals 12 each $00 PO, B00
Ourh and gutter %800 L7, 1z | E%,800
A2, Sustotal | 198,500
A 1. Hinaret Rosd ~inch seorm drain 500 L.¥F L 26,050
3~inch storm drain 350 L.P. 64 22400
Beanholes 2 each 1,154 €360
Inlets, isterals T each b o] &,300
Curb and gucter 2,600 L.¥. i2 31,208
Meadow Lane Ib~imeh mrorm drain 1,000 L.F. &4 £4 008
Harholes 3 sach 1,150 3458
Injets, laterzls § vach 500 3,660
East of Mesdow Lamne to 35-inch stors drain 850 L.P. &4 G4, 400
Old Mawmoth Foad Yomholes Z each 1,150 2,300
Injets, laterals 5 each 904 4,500
Gld Mawartt Road iB-inch storm drain 250 L.F & 15, 06
Meinch storm drain 366 L.F. &4 18, 200
Marholes 3 emch 1,150 3,450
inleta, iaterals T each 500 &, 300
Outlet at Old Mamoth Boad Ot let : 1 Eagrgs e 50
A1, Subtoral 253,500




R

Watarahed fovarion
Bubbares ¥T3-3 {onntinued}) :
#2s. | Chates: Rosd t8-inct storm drain 500 L.F. 4 24,000
2é-inch storm drain . B5%0 L.F. 46 29,900
Manholes i 2 osath 1,156 3,455
Inlsts, laterals i ¥ wach S0 &, 300
Curty and gutisr 3,500 L.F. %2 43,200
Azimath Drive 8-inch stovs drain 560 L.7. 45 B 000
Banboies 1 each 1,150 1,180
Inlets, laterals 2 mach o §,800
Qart and guitter 2,000 L,P 32 24 G
_As. sutotal 153,400
Rt Chatess Foad 301t storm drain 1,100 Loy 57 £2,700
Az-inch storm drain G L., T 22,50
Marholes 3 each 1,158 3,450
Inlets, laterals B each B T
Curk ared gubter 2,850 L.#. 34 33,600
Blerra Wwwr Road 3E-inoh stors drain 300 LLF. 64 19,200
Marde:les HE e 115G 1,158
Inlete, laterals 2 mach ] 1,800
Curb and gutter 600 L.F, 1z 7,300
South of Chatesu Rowd A2-imcd mhorm drain 450 1.7 &0 24,459
Bedisent retention baain | 1 Lawng mum 20,000
014 Msanoth Boad to Channe) lmprovements UG L.F. 2% 15,000
; Sediment retention besin
At Subtotal T 217,800
Subares II-2 Potxl 1,069,360
o B S - - S _—
Subarea ¥1-3
4] Crewford Avenue Gurnet Street 18-inch storm drain 1,700 L.F. ;3 61,200
Manholes & each 1150 6,90
Inlets, laterasls 11 each G0 B, %40
Foadside Vditch 3,400 L.F. 5 ERR ]
Gull Street 18~inch storm drain 200 L.F, 36 7,500
Mariesles i each 1150 1,150
Iniets, laterals % vach 900 1,800
Old Mamerth Bosd Sediment. retention basin | 1 Lawns s 2,000
| Bnergy dissipation ; 1 Lamme g 5,000
D Subrotsl 134,200
< Tomarack 18-inch storm drain 30 LLF. ¥ 0,800
24-inch steorm Arain 50 L.E. 1 i, 250
Marholes 2 gach V5 2,308
Inlets, laterals 7 sach e &,300
Foadside Veditoh 800 [.F, 35 1,000
West of Tmsarasck W~inch storm drain 500 n.¢, 38 18,000
Marholes 1 each 1,150 1,150
Inlets, laterals 2 each 904 1,806
Axpen Lare Tondeide V-diten &G L.P. % 3,000
Everyresn RBoadside V-gditch 1,000 L.F. | 5,000
South of M1l Brrest 18~-inch atorm drain 1,500 L.F. 3% 54,000
Mardoles & each Y, 158 £, 60
Inlets, laterals § each S04 T, 30
Fondgide V-ditch 4,008 L.y, % 20,
Mill Street 24~imch storm drain B L.F, 41 32,884
Ewrgy dissipstion 1 g s %, 000
| 14 Mamoth Road 30-inch stovs drain 1,650 LR, | 50 82,500
i Gatlet with energy :
dissipator 1 Lang: woee 3,008
Uld Maenth Boad and Manholes B each 1150 9,300
Mill Street Injets, laverals P19 each 506 17,180
Foadside Veditoh i 5,800 L.F 5 29,000
| Woodman Street 18-irch store drain 0 L.F. 35 2,200
Manholes 2 eash 1,152 2,300
Inlets, laterals 4 vach b 3,600
E Boadside Veditoh PA0a0 e, | 5 18,300
C Subtotal K ANRD




GRRTITY TREEWFP B OFT ESTINNTES,

T § e
Unit aoat, ftem onat,
Hatershed Lowation Lspmrrsement Triant ity dcllers Golines
Bubares 113 (oot inued) ; - -
B | Glasscock Brreet B-inch storm drain 500 L.¢. 36 38,000
F-irch mtome drain B0 L.y, 41 3%,.80G
Marivslen 5 each T 150 5758
Inlets, laterals 19 sach ] &80
Fondeide Vediteh 2,880 L.F. 3 13,990
Hill Street it mrors dradn TR LLF. 3% 5,55
Mxonoles 2 earh i.158 2,508
Inlets, lsterals 4 vach B0 3,800
Roxdside Vditeh 2,800 1.7, % 14,000
Owirs Btreet Rosdeide Veditch 1200 L.F, & &,
Laursl Steeet 18-inch stors Jrain S0 P, 3 18,000
Harihioies 2 sacn 1,358 2,300
Inlets, laterals 4 pach B30 3500
Rosdside V-ditoh 1,800 L.E, % @, 06
Sediment retention besin | | Lasmg aum 5,000
Bhadw Street 18-inch: stomm draip B0 LLE, 35 38,000
Romdoide Veditcoh 500 L.P. 5 2,500
B Subtotal 195,000
Az, 1, | Nstural channel south of Chanreel improvements | 700 L.P. i 7,000
Cld Mamnoth Rosd
Cid Manooth Foad Two 48-inch culverts 1 Lump s 14,700
Charmw]l novth of (4 Iwproved Charews) 500 1, F. il 12,500
Mynmoth Bosd
Chanrel Stoeet ooy 48-inch culverts 1 Tames wam 8,800
Radgide Vedicoh T 200 L.P. G &, 060
West of Sherwin Strest Channel imgprovements 1,400 L.p. 0 14,000
Exet of Sherwin Street Charnel improvements 2,500 L,F. 1o 26,008
Shetwin Strewt Inlets, lateraln 6 pach 960 5,400
Ronduide Yeditoh | 240 L, 5 12,060
AZb.} Subtotal e, 400
Al 2at. Ratural charmel south of Charrwsl  Improvemsnta SGC L.F, 10 g, 000
et Fir
Red Fir B~inch stors drain 05 L.F, 40 ! 3L 000
48-irch wtoos drain 805 L.¥. a3 : 71,300
Hardwsins 3 sarh 1,180 H 3,450
Irlets, laterals € gach S0 : 5,400
Curb anvd qutter 3,000 L.p. 12 ; 3,000
Flazad end sections 2 each 1,000 ! 2,000
A 2uY, Subtoral 165,006
A2 2. 161t stomm drain | %00 L2, " 128,000
H-inch storm drain 8OO L.F, 46 92,006
Manholes 14 sach 3, 158 16,160
Inlets, Iaterals 2% ench w0 22,508
Readaide Y=ditch 1,804 L.F, & 54,000
A2t . Bubdotsl 312,800
T
FA Batural chawel east of Charre} improvements G5 L.F, i 4] G, 000
el Btreet
Chanee] nocth of 014 Maevokh Improved 4~foot charwwl &5 L.F, 15 &, 750
! Bowd near Crawford
| Main charnel Chamel Lmprovements 5,000 L.P. 10 55,000
Minaret Rosd Inleis, laterals 2 each B0 1800
Gl Mawoth Boad crossing Box culvert t Lar s 35,000
i for main chowrw)] (twin S-foot by B-foob}
Al Subkntal Y0, 300

Bubarea II-3 Total

1,372,600




oot ired
i i oemst,
Yaterabed Lowcat bom Lasmtity | dolises
Subares 1113 ' ‘ 4
Murphy Gulich Haw mediment pelention k] Lawss mum 1540, 068
basin : ;
#iifications 1o H [ olawp man 1%, 000
existing sxdimens
basin
Subares 111-1 Total i 165, 0650
Subares II1-2
A3 Meridian Boulevard 3-inch: sboos drain 3,900 L.F. 57 YO8, 3060
Markoles & gach 1,150 &, %00
Inimte, lstersls 12 zach 200 5,800
Curk: and guther 3,490 L., Z 136, 800
Erergy Alsaipation 3 Lawg mes 5. 000
A3 Subtotal 28T 800
2 Industrial Way I0-inch storm deain | 3,300 L7 57 168,100
Plaved erd soction H Lo s 450
Mardsles 6 each 1,158 6,900
Inlets, latersle 13 bach SO0 0,800
T&-inch stoos dracn 400 L.F. 32 12,800
Corh and gutrer - 4,200 L.7. 1 ] B, 4060
Brwrcgy dissipstion 1 Lawrp s 14,008
A2 Subtotal : 773,500
B Bouth of Highwsy 203 Veetitoh
24-inch stoom drain OO L.F. 46 32,35
Marholes 4 each 1,150 ! &, 600
Inlets, latersis 7 each BG4 6,300
Brergy Aisaipetion 1 Targ sum 5,000
. B Subtotal 125,800
P .
A3 | Meridian Boulevard 3e~inch stors drain 806G L.F, 64 34 ,40C
Manholes 1 each 1,150 1,150
Inletn, istersls 2 each 906 1,800
Corb and gutter 200 12 16,800
Bubarea 11I-2 Total TR, 400
Bubares $11-3 I T
A 2. feridisn Boulevard Th-inch storm drain 355 L.¥. & 15,000
24-inch stops drain 0% §.P. & 41,400
I-inch storm drain 2,850 L.¥, 57 134,800
Marholep 8 sach 1,150 9,200
Inlets, laterals I3 wach 900 0,100
Cueh and gutter 6,000 L.7, 12 T2,000
Energy dissipation 1 Larp mom 10,900
structures
(14 Mammoth Road 30=inch stomm drain T L.F. 57 44,800
Haribsles 2 esch 1,150 2300
Intets, laverals 4 zach SO0 3,660
AZ. 28, Subtotsl 336,800
A . Sierra Nevada Boulsvard 18~inch gtomm drain B0 L.F. 46 4,006
2é-inch atore drain $,300 L.F. 4 5,20
Raeholes 5 each 1,580 B, 150
Inlets, laterals 17 wach by 15,300
Corty ard autber 3,200 L.F. 12 34,400
Erergy diasipation
structures 1 Liarg mear 10,000
Aryowheast Irive H-inch atorm drain SO0 L.F. 40 36, D00
Marixoles 2 each 1150 2300
Inlets, laterals 5 each B0 4, 508
Qb and gutter 1,800 L7, 12 21,6040
A, B, Subtotal 203,005




SRBNTTYY TRERCOFY M UOBET SRTTVRCER,
ook draasd

D oimit ooet. | Item cosi,
it erahed focstion Ousntiby doliars odollars
pores 1413 {sent] : S

2., Eievra Hevads Boulevard 43-inch prtorm drain M LLF. 75 53,500
Bardoles 2 aach 1,450 3,500
Inlsts, laterals £ each S0 &, 500
Ourh and guther 1,400 L.F. 12 15, 500
Brwrgy dlssipation
BLTUCLUDes % lavn san e
Sierva Manor Road B-inch storm drain 500 L.¥. A5 20,005
Barholes 1 emh 1. 150 1,552
Inlets, laterals 2 each o0 1,860
Oarh A guther 1,400 L.7, 12 800
Glerra Park Road Z-inch stors drain o LLF, &5 34,500
A2-inch srors drain 954 1.7, e ARy
Norboles 4 pach 1,158 &, BDG
Inlets, laterals B woh 900 7300
Ond ad guiter 3,308 L.F. 12 35,600
Erwrgy dissipation
structures ] Eown s 5050
A, Y. Subtotal BB
Ala, Mamrth Tavern Road -inch ghotw drain 1,300 L.F. 46 5%, 800
Manholies & vach 1,150 4,600
Iniets, laterals ¥ each 500 §,.500
Curk and gutter 2,800 L.F. iz 33,800
Laurel Mountain Road 1B-inch stoam drain 300 L.¥. &0 12,800
Marholes 1 each 1,150 1,450
Inlets, laterals Z each 930 1,806
Cich and guiter 1,300 L.F. 12 15,800
Gld Mavth Road HW-inoh Btovn drain 320 L..F. 4 12,800
2-inch storm drain 550 L.7. 45 25,360
Marholes 1 each Ty 150 1,150
Inlets, laterals Z eoch: L 1,860
A2y, BSubtotal 179,568
Al Bierra Park Road 80~inch storm drain 600 L.F. 125 O
Mandwsles 1 sach 1,150 1,150
Inlets, laterals 2 each 900 1,800
Curb and gutter 5,200 L.F. 12 14,400
Al Subtotal $2,400
Bubares 111-3 Totsl 1,083,700
Bubares 1114
B Pionecrest Averse 18-imoh: storm drale B850 L.7. L] 34,600
2inch wborm drain 1,500 L.F. 46 71,380
A2-inch stors drain 900 L.F. 73 £5,708
Markles 10 each 1,150 11,500
Inlets, Iatevals 4 ench G ZE 800
Gt ax! gastter 6,300 L.F. 12 1,400
Bawrery dissipation 1 Ly s 000
sructiges
Bierra Boulevard/ H-inch stoms drain 1,200 L.F, 40 42,000
Feuntain Boulevard Marholen 3 vach 1,150 3,450
Inlets, latevsls 10 each 200 9,000
ozt and gutter 80D L.F. 12 9. 600
Erevgy dissipation
structures k] Tamyg: som 5,000
Srowerest Avenue iB-inch stomm drain 1,008 L.F. 46 46,000
i Marbeles 2 each 1,150 2,308
Injets, laterals & each L3 3,600
Curly and gutter 1,403 L.F. 12 /800
Forest Trail 3e~inch storm drain 1,308 L.7, (2] 83,3200
Harholes 3 eah 1,153 3,650
Inlets, laterals & each 930 540
Curb ard gutter 3,000 L.F. 12 36,000
B Subtotal 576, 304




eyt S rmard
i Etm;mét,
Hatershed ioweation Isproemment mantity | dollavs dnilare
Subsrea I1i-4 {contimaed) 7
# Haln Sireet to Cmnter Strest fh~irgh store drain 2400 L.F. 41 197,400
Conter Street to Pineccest Bd-inch stowm drsin 430 L.F. 183 64,800
Brlow Pinecrest to cutlel Wl store drain 3,800 L.P. w05 TEe B0
Marbnles W each 1,156 1,500
Inlets, isterals % each 200 3,40
Energy dissipation
structure 1 Lasgy s 5,000
Dt let b Tawp S 5,000
West of Shady Rest Iapeoned d-foot charvel 3000 L.F. 1% 30,000
& Bubtotal 1,186,808
Bubarea I1I-4 Total 1, TIE, M
Bubsrea 111-%
§§ Clo 2., Majestic Pires Drive 36-inch storm drain 1,000 L.¥, 64 64,000
x,@‘i B, 0 charmel Filared end section 2 sach 850 1,304
iwe Karholes 1 each 1,150 1,150
o Inlest, slaterals 3 sach SO0 2,760
ar, W o IF ¥ 3 Bobooral £9,206
Clp. B3, , Monterey Pires Road H-inch storm drain 850 L.¥F, 4% 39,100
aln., Mashcies 3 each 1,180 3,450
Inlets, laterals 9 each Lo 8,100
Curb vl gther 1,000 L.F. 12 2,000
Brwrgy dissipation
structure 1 Tawg: man 5,080
Clo.Zo2. 82a. Bubtotal 87,700
CHe. Ik, Channel Charnel ingeesomwnts 1,000 L.F. 10 10,000
&. 3.
C2b, ®2.5, Holiday Vista Drive 18-inch storm drain 700 L.F. L 28,008
A-inch storm draly TG L.F. 13 32,300
Mardciles 4 sach 1,150 &, 600
Inlets, latevals 8 each 900 K- o
Qe ard gutter 2,800 L.F, 12 1,800
Villa vists H-inch stoes drain S00 5P, 45 23,000
Wardioles Z each 1,150 P e
Inlets, latersls 4 vach 964 3,600
Qb and gqutter 1,206 L.F. 12 14,400
Brergy dissipation
Bstructures 1 Livyg: mwr %, 800
Valley Vista 18-inch storm drain 650 L7, L ] 26,000
Manrxsies
Indets, laterals
Curb aed gutter 2,000 L., 12 4,008
Meridian Poulevard 18-inch storm drain 950 L.F. L 4] 38,006
Piared end section 1 650 50
Horth of Meridian Soumlevard Ivgmirred d-Foot charewe] 0 L.y, 18 &, 300
C2h. 2. b, Bubtotal 58,900
T, 2%, Channe! Ipeonmed §-frot channel 1,400 L.P fad 35,000
Peridisn Boulevard 48~foot oulvert 1 Lisngs mags 8,900
¥zodwmles 1 each 1,150 1,150
Inlets, laterals 2 eact 960 1,804
C2h. 2. Subtotal &, 900
Cae.da. Channe] Charzml improvements 1,500 LB, 16 18,0600
Meridian Boulevard Mankusle 1 each 1,150 1,158
Inlets, laterals 2 each bt 1,800

Cin. Za. Subtotal

22,000
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st erahed , Lesomt don Lngrrrspsent et ity doliace el as
SO PR - U O U
Subarea 111-5 {ooetined) [
£ 1, i Minaret fosd and Siinch gulvert i Lomp sue 41,500
Heridian Bovlevard
el weat of Josmin Imprrreed &-foot chanmel RGO L.P. 3% 28,000
Meridian Boulevard Inlets, laterals 3 wach 40 1,860
Minaret Hoad fnlets, laterals 2 sach W 1,850
Alternative 1o~
Sroaw Drain Plpe
Josguin to Manzanits Puo dB8-inch storm desins | 2,400 L.F. 73 $15,280
Barroles 3 esch 1,158 3,450
Inlets, laterals & each s 4] % 400
Alternative 1 Subtobsl 84,080
Kiternavive 2—
Channels and Culverts Iapwewed G-foot chargel 1,200 L.F. k] &2, 000
Jompiin e Se-inch culverts 1 Lownp s 16,400
Lopin Ty Sd-inch oulverts ] Lamrgy seam 18, 406
oo Two S4~inch culverts i fawy: Ao 16,400
Joacuin o Mono Inlets, latecals 6§ each 920 5,400
Alternative 2 Subtotz] 78,600
C 1. Subtotal with Altermative 1 257,100
T 1. Subtotal with Alvernative 2 191,700
C2a. Channel west of Joaguin Charmirl  {mprovesserts 200 L.F. 16 2,000
Storm drain west of Joaguin 36-inch storm drain 300 L.F. 55 15,000
Flared end section 1 each 300 360
Alternative 1
Btozm Deain Pipe
Joaquin to Msnzanita A~inch storm drain 850 L.F. &0 46,000
Masholen 3 each 1,150 3,430
Inlets, laterals & each 90 5. 400
Miernative 1 Bubtotsl 56, 850
Alternative 2—
{hannels and Culverts Ipeoved ~foot chasnel 800 L.¥. 2 20,000
Lumsin 42-inch culvert 1 Luegs s 4,400
Moo 42-inch culvert b Tawmg wxs &, A0
Joxpuin to Hono Harholes 3 eaxh 1,150 3,450
Inlets, laterals & each 906 5,400
Alternative 2 Subtotal 1,70
C2a. Gubtotal with Alternative 1 T4 3200
C2a, Subtotal with Alternative 2 55,000
3 Alternative 1— T 48~inch srorm draine | 3,800 L7, 73 77400
Storm Drain Pipe Manholes 4 exch 1,15 4,650
Inlets, laterals 7 vach 900 ; 1,500
o Mternstive 1 Subtotal | 283,850
| Alternative z— '?
Charnels and Culverts Ieproved chamel 1,908 L.F, 35 &5, S
Menzanita Py B0-lrwh culverts 1 Loy o 22,500
Altermative 2 Subtotal ' B0
C1 Subtotal with Alternative } '

21 Suhtotal with Alternative 2




comit dred
Pnit oo, Trem soet,
Harevahed foent lon b 4 Craaivy Aoliers doliars
Subares 1131-% {oont lrued) . -
1
B2, | Minavet Hoad B-ined oulvery 3 iagmp mum &, 200
: Iniets, latersls 2 eah 1, B0
{ake Mary Road Curk: and quiter ¥4 L. 32 16,860
k. Subuotal 8,800
A1, Channe! sapt of Minacet Rosd Tmprewoed charmel 1,600 L.F. el #,000
{E-foot wide)
Aternative oo
Stope Drain Pipe
Jompin fosd to Centar A7-inch storm drain 1,400 L.F. | &0 84,000
Street Mardinles 5 each 1,150 5,750
Injets, laterals 18 sach SO0 L v
Alternative 1 Subtotal 98,800
Alternative 2--
Channels and Culverts Impworred E6-foot chantmel 1,400 LF. Ki 35,000
Joacpain Road 4E~inch culvert 1 {ary sman 5,900
Lapin Strest 48-inch cilvert 1 Lawg mume 5,900
Monco Street Ad-inch culvert 1 Lawp oo %900
Marpanits Roxld 48-ich culvert 1 Liwg: wies 5.9500
Joaquin Foad to Manzanita Road | Marholes 4 each 1,450 4,600
inlets, laterals 8 pach 960 Y- ot
Alternative 2 Subtotal b e
Al. Subtotal with Altevnative ! 138,860
Al, Bubtotsl with Alternative 2 110,400
Subares IT1-5 Total
Alternative } 3,008,900 |
Alternative 2 2,532,400
Subarea 1116
Grindeliwald Road 42~inch storm drain 2,108 LLF. T8 157, %00
Mariies 5 each i 1,150 5,750
trdets, laterals 12 mach : e 1,800
Curb and gutter 6,400 L.F. 12 FE,A00
Brwrgy dissipetion
serocture 1 Loy s 5,000
Forest Trail 48-1rch atovm drain 1,000 L.¥, B85 89,000
Marholes 2 each 1,150 1,306
Inlets, latersls 4 sach - F 4] 3,600
Curl: sl gutter 3,260 L.P. 12 38,
Energy dissipation
srructure 1 Lamgp som 10,00¢
Vacation Place to . ¥~inch storm drain N0 L.F. 44 13,200
Roliday Clrole | Marholes 1 wach 1,15 1,158
Inlets, laterals 1 each %6 1,800
Ereroy dimsipation
stractne 1 Lamg: mus 5000
Vacatitn Place CQarh s gutter 908 L.¥. 12 3,808
| Boliday Clrels 30-inch storm drain YOO LLP. 57 392,900
Manhoies T pach 1,150 5300
Inlete, laterals 4 each W0 3,660
Carh and gutter 2,400 L.F. 12 8,800
Brwryy dissipation
structure ] Tamgp surn 5,000
i
. Sowth of Porest Trail 46-inch stome drain 0 L.F. 89 62,340
; Manheles 2 gach 1,158 2,340
Inists, latorals 4 wach a0 3,600
24-inch storm drain 200 L.F, 40 B, 000
Manholes 1 each 1,156 §.150
Iniets, laterals 2 each 900 1,800
Energy dissipation
: ructure 3 Lamsgp s 10000
| Main Street 66-inch storm drain 700 L.¥ 141 96,109
Bubarea 111-6 Total o §96, 000




B2x.1. Subtotal

gk drured
L imit ooer, e oo,
Faterabed loration Fparevseant Craant ity &oellars dstiace
Supares I171-5 feontiowed) LT )
Bia. B, Lake Wary Posd -inch stors drein 50 L.F. 41 35,00
H~inch store drain 954 L.F. 46 43,00
I-inch stors drain 650 57 &7.00
Mardoies 2 each 1,150 9,265
Inlets, latevals 16 emch S50 4, 400
Gt and gutter 2,500 L.F. 12 30,000
Davison Foad H~inch storm drain 1,906 L.P. 40 44,060
24~inch storm drain ;W L.EL 46 41,450
Marheles & eucth 1,150 6,950
inlets, laterals 12 sach 060 10,800
Garb and guiter 4,500 LoF. 12 54,000
Energy dissiration
Structuce 1 fawvp waum 15,000
Jobhn Muir Road 1B-inch atorm draln 2,600 L.¥. 0 104,000
Harholes # each 1,150 9,200
Inlets, laterals 18 sach 900 16,200
Curd and guttey 8,000 L.F. 12 96,000
Erergy dissipation
structuce ¥ Lo s 15,600
Johe Maic Boad to Derison B~inch stovw deain 3L L.P. 40 AE WL
B2a.2b. Subeotal ' 598,900
Bin, 2a. Lakeview Boulevard 18~inch stors drain 2,400 L.P, L] 96,540
Manholes 7 each 1:150 8,050
Inlets, laterals 4 each S00 12,600
Bla.ls. Subtotal 116,650
B2a.1. Maiestic Pines trive 2~dnch store drain LA LLP. 46 553,800
Manholes 4 each 1,150 4,600
Inlets, laterals 1 each 900 9, %00
Qb and gutter 2,800 L.F. 12 31,200
West of Majescic Pines Drive 30~inch storm drain 550 L.F. 57 31,400
Kajestic Pires Drive I0-inch storm deain 00 L7, 52 3 900
Mantxles 2 ench 1,150 3,360
Iniets, lasterals 4 each SO0 3,660
Outlet 1 each 1,460 1,860
Curb and gutter 1,480 L.F. 12 14,800
Eant of outlet on Majestic Inproved 6-foot channel 1,200 1.P. =3 30,000
Pires trive
Minaret Road o Se-inch culverta 1 Tamg> sean 11,300
Ladon Mary Boad 18-inch storm drain 800 L.P. 40 12,000
Manbcies 2 exnch ¥,150 3,300
Iniets, lsterals 4 sach 900 3,600
| Hidden Valley Foad 18-Inch stoew drain HE L.P. L] 32,350
Manhcsles 2 esach 1,150 2,360
inlets, lsterals 4 each B 3,600
; Curb and gutter 31,000 L.F. 12 3,000
| Hioden Valley Road to channel | 24-inch storm drain 359 L.F. % 15,180
Erergy dissipation
i structure and outlet 1 Lawp pome 4,000




st dreeed
i nit oomt, Item ol
Watevahed Locet ion Tapromement Quantity disllave dolinrs
U S S o .
Subares 111-5 {oontinued)
am. | Silver Tip Lane 18-inch storm drain 756 L.F. 40 30,000
| Karhoins 3 puch 1,350 3.450
H Inlets. laterais & sach W 5,450
Qurb and guitter 2,800 L.F, i2 33,800
Honterey Pines Road B-inch storm drain 500 L.F. & 2,000
Hanhales 2 mach 1,150 2.300
Injets, laterals 4 wich W0 3,860
Curd and gutter 2,300 L.F. 4 7,500
Wast of Moetersy Pineg foad t8-inch stove drain 300 L.p. 40 12,000
Foadeide V-ditch 0 L.F. 1% 13,505¢
B2, Subtotal 151,500
Bzc. Majestic Pines Drive 30-inch eulvert 1 P 3,30
Inlets, latersls 2 ench 8G6
Chanrse) from Majestic Pines Teproved charne] 1,000 L..F, W0 5,008
Drive to Montersy Pines Rosd
Monterey Pines Road 1B-inch storm drain 550 L.E. A0 22,500
Hanholes Z each 1,158 2,360
Inlets, laterals 4 sach %00 3,650
urh and gutter 1,400 L.¥. 12 16,855
3-inch culvert 1 Lomp sum 3,300
Channel eagt of Montersy 6-foot channe] 2,100 L.p. 75 52,50
Pines Road ’
Minaret Rosd Inlets, laterals 4 wach «00 ER il
B2c. Subtotal ' 117,406
BY, Channel west of Minaret Rowsd Ingxoned B-Foot channel 1,500 1.7, 35 52,500
Alvernative te—
Stovm Drain Pipe
Jospain to Center Btreet Two A2-inch storm dceine | 5,000 L.P. &0 306,060
Mantxslea 6 wach 1,150 6,900
Inlets, laterals 8 each 900 T A0
Alternative 1 Subtotal EAL e
Alternative 2.
Charmels st Culverts Tepeonmed Befont channe 2,000 L.F, k B4, 000
Jowguin Road T S-inch culverts L) Loep mum 10,700
fapin Strest o S4=-inch culverts 1 Lanp s 10,708
Mo Btreet P S4-inch culverts 1 Loy wime W, 700
Marceanita Road Twe Sé-inch culverts i Longp o 16,16
Soasth of Center Street T 423-inch storm drains | 8OO L.F. & 48,000
Manholes 3 exch 1,150 3,450
Indets, laterals ¥ sach 900 7.8
Alternative 2 Subtotal ) ' 185,500
B1. Subtoral with Alternative 1 366 &00
B, Supwotal with Alternative 2 38,000
Aa. | Main Street 24-inch storm drain 300 L.F. 4% 13,800
: Barholes 1 each 1,150 1,185
: Inlets, laterals 3 each o 2,700
Curt: and qutter 560 1.9, ¥ 6,000
: Enevgy dissipation
i stroctire ¥ Tang won 5,000
Ala, Subtot 28,100
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Bameroth Slopes

Rainbow Lane

C&.th. Subtotsl

Carmyon Boulevard

Poreet Trail

Ridagecrest Drive

Bewih of Rainhow Lane

Rainbow Lare

Coarvvict (rive

st dmued
Unit oomt,
Tmprorresesnt Cuantity aod Laers
30-inch atoos drain 1,000 L.F, 5%
Heinch stovm drain 060 1.7, &4
Fiared end section 1 wach o
42-inch gtons drain 04 L.F, i}
48-inch storm drain 850 E.¥. 8%
Bardwles & wach 1,156
Injets, latersis 14 each 900
Curts and gutter 4,000 L.§. 12
Brergy dissipation
ALrecture ¥ Lagng s
15-inch storm drain 308 1.7 &0
Zi-inch stors drain 450 1L.F. 46
Farholes 2 each 1,150
Inlats, laterals £ each 5]
Cord: and guttes 2,300 L.F. iz i
H
18-fnch storm drain HG LLF, 45
Ranioles 2 each ¥ 150
Inlets, laterals 4 sach 984
Freregy dimsipation
structure 1 Lawnp
Adinch storm drain 1,600 L.2, 83
Mardhoies 5 pach 1,150
Iniete, laterals 15 sach 900
Brweeyy Aianipation
structiure 1 Lirp o
18«inch storm drain 600 L.F. &0
Merholes 2 pash 1150 ;
Inlets, latersis 4 sach 906 :
Curh and gutter 1,400 L.B, 12
1B-inch storm drain 2358 L.P. 45
Martoles 1 exh 1,150
Inists, laterals 2 »ach 900
Qs and gutier 1,30 L.P. 12
TB~inch stoem drain 500 L.F. 32
Manhales T mach 1150
Inleta, latersls 2 each 500
Curb and gquiter 1,000 L.¥, ¥
e-dineh stors drain 305 L.¥. 40
246-1nch gtors drain 50 L., %
Manherles Z seds 1,158
Iniets, laterals & sach w$o
Curb & gutter 2300 L.¥. 12
Ereragy dissipation :
#rructure 1 Tamg man
B-inch storw drain G OL.E. 40
Modvoles 1 each 1,158
? each poed

Inlets, laterais
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Bubarea 171-7 continued)
i, 2. funinhow Lare I8-inch storm draln $00 L.F. 40 24,000
Wrriwsien 4 each 1,150 2,304
Inlets, laterals 4 wach SO0 3,600
Erserygy dissipation
structure 1 Tamg @ 5,000
Forest Trail 18-inch gtove deain 900 L.¥. 40 36,080
Mardoies 4 sack 1150 4,600
Inlets, latersls 11 sach 90 5,800
Gl and guiter 2,600 L.F, 14 31,30
Tain Lakes Lo F-inch stoom doain Y,200 L.F. 45 55,300
Mardvrlen 3 sach 1,150 3,450
Inlets, laterzls 7 wach 00 6,350
Curh and gutter 2,400 L.F. 12 28,480
Energy dissipation
structure 1 Tagop mwm 5,000
.2, Subtotal 215,400
Cla. Cagryors Boulwvard Sheinedn gtore drain 430 L.F. 104 41,600
42-inch Btorm draln 850 1.7, ¥ 80,600
36~-ineh wtore dvain 360 64 15,230
Mevholen 3 exch 1,150 3,450
; Inlets, laterals 10 ench 800 $,. 000
i Curd: and gubber 253 L.F. 12 3,000
: Brwrgy dissipation
| structure | Tagg sum 15,000
Borsesios Drive 24-inch stoem drain 80¢ .7, 4 36,800
Ranholes 2 each 1,150 2,306
Inlets, laterals % wack 980 4,508
Curty and guther
{Campon to Lakeview) 2,400 L.P. 12 500
Beaver Trail 18-{nch storm drain 1,300 L.F. L 4] 52,000
Manhcles 4 aach 1,158 4,600
Inlets, laterals ¥ sach %00 8,108
Curb and gtter 2,608 1.2, 12 31,300
Brevgy dissipation
structuore 1 Lisp wmom 5,000
Jahar Drive 15-inch storm drain 300 L.F. 4 13,00
Barholios 1 each 1. 150 1,150
Inlets, laterals £ each 900 4,500
Curh and gutter (Twin
Taken w0 Lakssriew) 1,808 L.F. 1z 1,600
Erergy dissipetion
structure 1 Ligp B 5,000
B-inch storm drain 706 L7, 4« 28,600
Hrdoies 2 each 1,15 2,300
Inlets, laterals 4 each 90 3,600
Curhs aed mstber {Ridos—
crest WO oul-de-gac) 2,600 L.F, 12 n,=
Ridgecrest Drive Qurks andd gutter 1,680 L.F. 12 1%, 200
C2a. Subtotal 453,100
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cont inued
tmit et ivess oo,
Hatsrshed iovation Beproveeent Quantity doliars doliars
Subares 1717 continued)
T, Forest Trail Lane 18~inch storm drain LI N 4G 4,000
Fa-ineh sorm drain 1,500 L.F. 46 &%, 0500
Hyhoies L 1,150 &, %00
inlets, latecals 5 each o icH] 13,500
Curls add gutter 5,000 L.F. 12 5,000
Brwrrgy dissipation
structurs 1 Tamng nen 5,000
Crest Lans Ol ad gutter 480 L.F. 12 4,800
Ridgecrest Drive Tl and gutter 1,800 L.P. 12 21,600
Lakieview Drive 24-ineh atoue drain 50 L.P. 46 23,000
Curd and gutter 1,000 L.F. 12 12,080
Cik. Subtoral 23%, 806
s, Lakeview Drive 1B-inch stovm drain 1,700 L.F. *3 &8, o0
Mardles 4 wach 1,150 4 B0
Inlets, laterals 10 each 9o 8,000
Curb and gutter ’ 43,200
Cla. Subtotal 124,800
3. Lakaview Boulevard iB-inch storm drain O L.P. 40 %000
2-inch storm drain 1,500 L.F, 45 &5, 000
Manholes 5 each 1, 154G 8,750
Inlevs, lsterals 12 each %o 10,800
CQurb and gutter
{Lakeview Drive to
Lake Mary Road) 5,800 L.F. 12 60,000
£3. Subtotal 173,600
- !
B | Canyen Boad Sd-irgh srorm drain 00 L7, 03 F3.100
Manholes 1 pah 1,150 1350
Inlets, laterals 2 each G0 1,800
Curl and guitter
fone side only} 700 L.P. 12 8,400
Minaret Road/Berner Street Sd-inch storm drain 600 L.F. 103 61,800
Manhoien 2 each 1,158 2,350
Inlets, latersls 6 sach 906G 5,400
Curb ad qurttar
{Berrer Street) 8O0 L.¥. 12 9,600
Ewergy dianipation
sracture 1 Lawg: oo 4,000
B Bubtotal 186 , 6G0
A Berner Street Sé-Linch seoem drain 2,000 L.F. L) Wk 000
Mapholes & nach 1,450 &,950
Inlets, laterals 1 sach GG 12,600
Qurb and gutter
{Baney to Main) 4,600 L.F, 13 135,200
| Prergy dissipation
i strocture 1 tiswp moan 18,000
A Subtotal 356, 100

Subarea I11-7 Total

2437 ,400




[

cont Lnoed
Unit ooet, Trem ooat
Waterahed Locat ion Inpromemont. Quantity dailarg dollare

Subares 1139 -
A Mammoth Enolla Drive 18~inch storm drain 1,400 L.F. 40 56,000
-inch storm drain 1,200 L.F. & 5%, 260
Hacdoles 7 each 1,758 8,050
Inlets, laterals 17 each 800 15,300
Curb and gutter 3,600 L.F. 12 43,200

Brerryy digsipation
scructure i oy som 0,000
Sestriers Place 16-frch storm drain | 200 L.P, ] 8,000
Mantzlien 1 pach 1,150 1,150
Inlets, laterslis 2 each 9040 1, B850
Qurts and gutter 400 L.F. 12 4,800
Minaret Hos H-inch stoom drain 800 L.F. 48 23,000
Manholes 2 each 1150 2,360
Inlets, laterals 5 sach 930 4,500

Prergy dissipation
structure 1 Lamp 5,000
Forest Trail south to Bermer 48-inch stors drain 0 L.F. 8% 62,300
Manholer 1 sach 1,150 1,150
Inlets, laverals & each 900 3,600
Flared end section 1 Lawg wor 850

Brergy dissipation
structure 1 Lawp mo e, 000
Sewth of Povest Trall to 18-inch grors drain 560 L2, 38 18,000
Anton Circie H~inch storm drain 00 L.E. £0 28,000
Marholes 3 exch 1,150 3,450
Inlets, laterais 8 ewh 900 T, 206
Curt and gqutter 400 L.¥. 12 4,800

Boergy dissivation
strocture 1 Liwm s 5,000
2 Subtoral ' - 392,600
Sulsares I11-8 Total Iez,800

Vgt
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APPENDIY C

RECOMMENDED MODIPFICATIONS TC CHAPTER 13.08 OF MONO COUNTY CODRE

A,

C.

AO

sl

13.08.016 Purposs

To establish regulations necessary to protect land and
water guality in Mammoth Lakes.

To establish procedures for submittal of documents,

project review, and issuance of permits to control
erosion and surface runoff,

To establish design standards for storm drainage, flood
control, and erosion control.

13.08 020 befinitions

In addition to those definitions given in Chapter 1.04 for
this chapter, the following words and phrases shall have the
meanings given in this section:

"Approval"™ means a written engineering or geclogical
opinion concerning the progress and completion of the
work.

"Bedrock"” means the relatively solid undisturbed rock in
place either at the ground surface or overlain by
unconsolidated material.

"Borrow" means the relatively solid undisturbed rock in
place either at the ground surface or overlain by
unconsolidated material.

"Clearing"” means the removal of vegetation.

"County Road Standards"™ means the Road Standards of the
County of Mono.

“Department” means the Mono County Department of Public
Works.

"Design Manual" means Mammoth Lakes Storm Drainage and
Erosion Control Design Manual.

"Director"™ means the director of the Department or his
duly authorized representative.



"Ezcavation” means & condition of the land resulting
from removal by human action of rock or soil from its
natural location.

"Fi1l" means rvock or soil deposited by human action.
"Forest Bervice® means the U.5. Porvest Service,

"Geologist®™ means engineering geologist, geophysicist,
or such other persons having expertise in soll science
and related fields.

"Grading” means the physical movement of earth, rock, or
vegetation by human action,

*Lahontan Board" means the C(California Regional Water
Quality Control Board, Lahontan Region.

"Project engineer” means the civil engineer responsible
for the design and/or construction supervision for the
project; may also be the soils engineer.

"Relative compaction” means the density of the material
in place compared to the maximum density as determined
using the California Department of Transportation's
standard test procedures.

"Revegetation” means restoration of the disturbed areas
of a site by planting seeds or live plants and the
necessary maintenance to ensure their survival.

"Soil Conservation Service®” means the U.85. 8o0il
Conservation Service.

"Scoils" means all the relatively loose incoherent earth
material or whatever origin which overlies the bedrock.

*Soils engineer"™ means a registered civil engineer
licensed by the state, experienced in soil mechanics,
who 1s responsible for the supervision of work outlined
in this chapter.

"State specifications™ means the current Standard
Specifications of the California State Business and
Transportation Agency, Department of Transportation.

"Test procedures™ means testing and control procedures
as modified from time to time in use by the State
Department of Public Works, Division of Highways, shall
be the standard test procedures for work performed under
this chapter. The County may perform tests, and in case
of conflict with the tests performed by others, the
tests performed by the County shall be final,



13.08.030 Applicability

A

Ne person shall grade, excavate, or £ill on any lands
without first obtaining a grading permit from the
Department, except as specified below.

A grading permit shall be granted only to the owner of
the site.

Separate permits shall be required for each site unless
the sites are contiguous. $ites are not defined to be
contiguous if separated by & road.

13.08.040 Permits Required

Grading permits are required for:

A.

|28

Excavation, fill, or combination thereof, in excess of
50 cuble yards.

Excavation 3 feet or more below natural grade or fill
3 feet or more above natural grade.

Any grading, excavation, or filling involving

disturbance of 5,000 square feet or more of land
surface,

Any grading, excavation, or filling on any lands with a
natural slope of 5 percent or greater, including but not
limited to:

1. An excavation or fill within a public sewer, water
main, storm drain, or power line easement.

2. An excavation or £fill which will encroach on or
alter a natural drainage channel or watercourse.

The construction, reconstruction, alteration, repair,
or installation of any structure in any natural
watercourse,

13.08.050 Prohibited Actions

No person shall:

A

Perform any work within the scope of thig chapter
without first having obtained a permit from the
Department as provided for herein.

Excavate, grade, or place fill material on or within any
property so that dirt or debris washed, eroded, or moved
from the property by natural or artificial means creates
a public nuisance or hazard on other property, public
road, street, or utility easement.



