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Notice of Preparation

To: ,4r~ec7—€J /‘{aenc/ [

(\.,wc )
P odren
Sukject: Notice of 7 reparation of a Draft Environmental Impact Report
Lead Agency: Censulting Firm (11 acplicakle):
AgencyName _Town of Mammeth Lavag Firm Name
Street Address _P. O. Box 1609 Strest Address
Ciy/SuteZip _Mammoth LaXes, CA 935454 City/Swate/Zip

Contac: 4 /s g / ,/a:\/or'

Z ﬁo [ e of /y]am»«ﬂ : Z«Ae;w'” ce the Lead Agency and will Frepate an environmental impact report for the
prejectidentified below. We nesd 10 iow the viewsof yourageacyasiothe scope and conientef e environmental information which
germans 0 your agency's statutory responsibilites in connection with the preposed preject Your agency will need 1o usa theEIR

Contac:

is gemnane

prepar=d by our agency whea consices ning youwr permit or other zpproval for the project.

The project deseripfon, Incation, and the petential environmentz] effecis ace contzined in. the zzached marersials, A copy of the Initia]
Stwey (Z7s [ isnot) agached.

Due 10 ths tme Umits mandaied : oy State law, your response must be sentat the earliest possivie daie but not later then 30 dzys after
receipt of this notics,

Y . R e S
Please sandyourrcspcnscto_é/////am [ - /= /of"
the name for a ceatact person in your agency.

at the adcress shown above, We will nesd

Project Title: Lodesfcv' l?esar+ anc/ CQ;MYF\T C A
/
Project Location: mg wimo7h La/a—: Mcno

City {nearest) Courncy

Aroject Descriptlon: (brie)
Se—e If\t7cr-a/ S\/L!AC{I]

Date \?ﬂxuﬁ, 7, /750D Signature _/\/V&M /- /%—/4/
\ Tide __ AR coceYe /D/«vmer\'l
Telephone (5/7) T34 ~ 8783

eference: Califomia Adminiszative Code, Tide 14, (CEQA Guidclines) Scctions 15082¢a), 15103, 15375. Revised Oc:ober 1689






22/14/57

xS o
Fewisad

P.O. Box 1609, Mammoth Lakes, California 93546

619-934-8983
I NTTIAL S TUDY
This form and the descriptive information sucplied by ths

aprlicant constitute the initial
oI the state EIR Guidelines.

I. BACKXGROUND

Project Title:

Assessor's Parcel Number:

Zoning:

General

Project Applicant:

Project Characteristics:

Existing Site Conditions:

Surrounding Land Uses:

North
Family

Surroundirg Zoning:
Residential Multiple

stucy pursuant to section 15063

Lodestar Resort and Country
Club

33-010-06, a portion of
33-010-25, 33-100-19,
33-100-20, and 33-100-22.
Pescrt

Resorz

Locdestar Company

1000 residential units on 62

acres; 300 hotel rooms, 400
resort residential units, and
125,000 sc. ft. of resort
related commercial on 30
acres; 100 unics of employee
housing on 4 acres; 114 acres
of golf course, cpen space,
and roads; and ski lift andé
ski-back access to and from

Mammotn Mcuntain.

210 acres of forested

lard, one multi-unit
structure, and one underground
parking structure.

Mixed residential,
commercial, and vacant

East -
and

- Commercial Lodging,
1 and 2, South - Resort,

West - Residential Single Family and Resort.
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ENVIRONMENTAL IMPACTE

Does

significant g

proposal have the potential to result in a
"erse impact on cne or more oz the

\
environmental componsnts listed below? A "VES" indicates a

pctential
apparent signif

YES

YES

rq
trg
n

YES

1ficant impact. Z "NO" indicates ro

for a nif
icant advers= envirocnmental 1mo=ct.

SOILS/TCPOGRAPEY - The proiject will reguire
extensive grading, especially in conjunction with
the golf course lakes.

E2LCOCY/SZISMIC -~ The sublec oroperty 1s  not
located in an Alcuist-Priclo zone.
WATER QUALITY - The large amount of surface

disturbance necessitated bv the gproject and the
probable use of pesticides ané fertilizers on the
golI ccourse may lead to s2éiment and chemicals
being transported off s with storm runoff.
There 1s also the pcten - for percolation of
pesticides and fertilizers to ths grounédwater.

.
b
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WATER SUP?2LY - The effect of this develogzent,
particulerly the goli course, cn ths Town's water
supply ne=ds to be assessed. IZ reclaimed water
is to ke used for irrigaticn, th

:at supply should
be evaluated in 1light oI the needs for Laurel
Pond, the prcpcsed 2nd nine holes ¢f the Snowcrsek
golf course, the prcposed Sherwin Bowl Ski Area,
and the prcposed municipal ¢olf ccurse.

STREAMS AND TLAXES - No permanent streams or
lakes are affected bv this project.

PLANT AND ANIMAL POPULATICNS AND HABITAT - The
property has not been surveved to determine the
resence or absence of ssnsitive plant cr animal
species.

AIR CQUALITY - Any increased particulate
emissions resulting from this project would acdd to
the current violations of PM-10 standards.

TRPANEPORTATICH -~ This proiect will result in
1“creasec traffic. The proposed golf cart
crossing of Meridian Elvd. may be a problem.

NATURAL RESOQURCES =~ More than 100 acres of
foreszted land will be cleared for this
develorment. A Timberland Conversion Permit from
the CDF will ke required.
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LAND USE AND PLANNING CONSIDERATIONS - Proposed
residential cdensities and prcposed Uuses are

]
o]
n

consisternc with the Town General Plan and zoning, \&\
hewever, che amount of commercial scems to be high \W
and analysis is neaded to show thzt the com:ercial<§%5
could be supported tv the project. //;;>3
»°

;{{ YES HOQUSING - This groject may increase the need
for employee housing teyond that housing prorosed
to be provided on site.

7 . - .

1z, NO POPULATION -~ The densitvy of develcpment is
coensistent with that prolected in the Town General
Plzn. e project does not include extansions of
utilities or roads which would irnduce additional
grcwth.

173. NO PU3LIC SZRVICES-UTILITIES - The level cf

development is consistent with that anticipated kv
the Town Gerneral Plan.

léf YES HZALTH-SAFETVY-NUISANCE - There may be some
concern over the uss of pesticides, and reclaimed
wasts water on the golf course.

15 YES NOISEZ - The positioning of interior circulation
s behind existing residential subdivisions may
¢ to an increase in noise in those subdivisions.,

GET OR_GLARE - All exterior lighting will
Ve to comply with the Town Design Review Manual.

THETICS - There will be a change from the
rent heavily wooded setting.

A,  YEs CULTURAL ;
reconnaisssa
Archaeologi
testing i
cignificance.

SOURCES - An archaeological ¢
of the property was performad. ;w
sites were lccated. Further

necessary to dertermine their

P4
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c
s
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19. NO ENERGY & SCARCE RESOURCES =~ There are no energy
intensive uses proposed and all structures must
comply with Town and State standards.

20. NO RECREATION - The project will provide
additionel recreational opportunities.

21. CTHER -

REMARKS :

L
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the project have the potential to degrade the
ity of the environment, subst antially reduce
habitat of a fish or wildlife species, cause a

or wildlife population to dJdrop below sels
aining levels, threaten to eliminate a plant
animal communitv, reduce the number or restrict
range of a ra cr endancereé plant or animal
eliminate important examples of the major
periods ¢f Califcrnia historv or prehistoryv.
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Does the project have the potential to achieve
short-term, to the disadvantage of long-term,
envirornmental goals? (A short-term impact on the
envircnment is cne which occurs in a relatively
brief, definative period of time while long-term
impacts will endure well into the future.)

Deces the project have impacts which are
individually limited, but cunulatively
consicderable. (A project may impact on two or
more separate resources where the impact on each
resource 1is relativelv small, but the effect of
the total of those impacts on the envirorment is
significant.)

Does the project have environmental effects which
will cause substantial adverse effects on human
beings, either directly or indirectly.

IV. ENVIRONMENTAL DETERMINATION

XX

I £finéd tha:t the rroposed project could not have
a significant effect on the environment, and a
Necative Declaration will be prepared.

I £ind that although the proposed project could
have a significant effect on the environment,
there will not be a significant effect in this
case because the mitigation measures described on
&n attached sheet have been added to the project.
A Negative Declarztion will be prepared.

I find that the proposeé project may have a
significant effect «c¢cn the environment, and an
Environmental Impact Report is required.
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JAMES T. KELLEY & ASSOCIATES

LODESTAR DEVELOPMEINT PLAN

The following information is being provided alonz with the new
Locestar Development Plan in orcder to satisly the reguirements of
Town Ccce Section 19.12.045 and to rrovicde sufficient infcrmazion
~
-]

4
regarding the land use regulations that will govern the various

sections of the plan.

The propcsed Lodestar Development, as depicted cn the accomganying
plan, is a 21l0-acre master-planred destination resor:z which
includes the constructicn of single-family hcmes, multi-family
condominiuns, arpartments for emplcye=s hcusing, lodges, full-
service hectels, a commercial village and an 18-hcls Golf course.
A tetal of 1,800 units a-s planned for the 210-acre czciject,
repres2nting an overall density of 8.6 units per acre.

The project is divided up into S main development areas.

Axreas 1, 2 and 3, totalling approximately 62 acres sturrouncding the

golf course, will include 1,000 residential units consisting of
single-family homes, townhomes and condominiums. Lot size minimums
for single- ily homes will be 6,000 scuare feet with a 60-foo:

Sicde yard minimum setbacks will be § fest and lot
coverage w be a maximem of 50%. All cther single-family site
requirsments will achers to the Town Coce Stancards for RSF use.
Site coverage fcr the multiple family uses will conform to the code
for R¥F-2 Zones with a maximum of 60% coverage. Rear yaxrd setbacks
may be reduced to 10 fée+ whan buildings front on the gol:i course
Or other open space. Construction may also be within 50 feet of
the streams and lakes created within the project. The townhouses
and condeminiums will be constructed in various building sizes, as

Py
fam
e S—n s
minimuem wic<h
s a6 et R R -
1
PERRER
]

-
permitted in <the cocde, either stacked or in commen wall
coniigurations. Maximum building heights will be 35 fee- abeve a
parking garace. Designs feor all constructicen will be unified by
architectural standards established in the project’s master
C,C-R’s.

Azea 4 has been cesignated for Commercial Lodging (CL).
Approximately 4 acres are plannad feor development of 100 lodce and
épariment (emplcyee housing) uvnits. The number of lodce versus
épartmeént units has not yet been cdetermined. Site coveracge and
building standards will ceniorm to the Town Zoning Coce for CL use.

Area 5, totalling approximately 30 acres, is planned for various
mixed uses, including cne or mecre hotel sites, retail commercial
and resort condeminiums. The hotel(s) and resort condecminiums will
not exceed 700 total units. Amenities which may be provided on-
Slte include swimming pools, spas, tennis courts, a fitness center,

December 19, 1989 : Page 1

‘ Exhibit B-1, cont.
I Birch Streel, Suile 2730, Newport Beach, Californio 92600 . ) DL FAX (T14) 32513



JAMES T KELLLY & ASSOCIATES

LODESTAR DIVELOPMENT PLAN (continued)

meating facilities, movie theatr=zs and ice skating. Also planned

=

is a ski lif¢ conrecting to the bese of Mammoth Mountain Ski Area,
rear Chair 15. The commercial village is planned as a pecdestrian-
orientsad multi-use retail, residential and recreational
developmen<t. Buildings are to be constructed along a central
pedestrian street with the design character of a small European
village. Residential condeminivas may be built cver the ratail

snoeps. Site coverage for the overall area, including the hotel(s),
netel(s) will consist of a maximum

.‘\

o

t{ O

will be azcroximately 75%. The h 1

of 5 flocrs above subterranean Parking with a maximun height of 60
feet as measured from the hichest point and not the average of the
highest and lowest pocints under the buildingy. Front setbacks for
commercial lcts in Area 5 will be a minimunm of 10 feet. Side and
rear setbacks may bs reduced to 0 fest. ©Parking in the village
area may be handled with joint parking facilities, th-ough the
formation cf a parking district, in order to reduce the cumulative
rsqguirements of hectel(s) use, caytime retail usss and nighttime
restaurant uses. Whera possible,'pa:king will be constructed under
the hotel(s) and commercial aérea.

r project will ke cof a
clled in the C,C+R’s.

>

The village center site and surrounding areas of the Ledestar
project ars covered by a mature Pine forest of JefiZrsey an

Lodgerole Pines, Red Fir, Aspen, Sagetrush and Manzanita. The main
objective of the landscaping and siza Plamning will ta to Dresarve
&S many trees as pessible and replant with native materials in any

disturbed arzas. Numerous ponds ancd lakes are planned for the
broject anc will be developed in conjuncticn with the gols course.
They will be fully lired in orde- to minimize wa<ter usage. In

additien te being an attractive amenity for golf in the summe- and
ice skating in the winter, the

runcfi in the soring. Gradin
minimum in crder to disturb t}
require forming and grading
the edges of the course cdayl

-

will be used to contrcl surface
¢t ite will be kso: to a

(o4 v
thop

(o)

ct ot Fhn s

h

»
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Due to the extensive amount of recreational amenities included in
the.develcpment, no other recuirements for public open space or
facility will be recuired.

The_maste* Plan, as it is a= this time, regresents tha overall
Zoning and land uses that are proposed for the devalopment.
Specific site pPlans will be pPrerared as each arza of the project
December 19, 1939 Pace 2

HIQ Birch Stecet, &uile 270 . Newpart Beach, Califsing, 0240 G D2-070. AN (T14) 52515
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JAMES T. KELLEY & ASSOCIATES

LODESTAR DEVELQPMENT PLAN (continued)

is submitted for aprroval. 1In the course of further plenning that
is to be done on the village center more detailed site planning for
development Area 5 will be provided to the town during the masterx
plan appreval preocess. Also as the golf course planning proceeds,

more detailed grading plans will be made available.

December 19, 1989 Pa
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4101 Birch Slecel. Suile 270 . Newport Beadh, Californin 020 . (TH) D276 FAX (T14) 32518
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Area 3
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units / acrs

units / acre
units / acre

units / acre

ARCA
ADRES UNITS
23 acres 439 units
22 acres 375 uniss
{4 arras 215 units
£2 arrzs 1000 units 18
§ acres 100 unite oot
S acres 300 units £0
20 acres 400 units
25 acres 700 units 28
S aires 125,000 <f
39 aires
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wn

airss

Exhibit

1800 units 20

125k cobmereisl

B-1,

cont.

HaXINUY 2
§iTE CQVERSES

E0Y - 37,2 avres

801 - 4.0 acres
702 o7

82,1 acres

11 acres

A gv A



(&)
5e
I
—
[§3]
(]
-3
w
]
18]

STATEMENT OF PERMITTED USES

A. All uses gs forth in tThe previously approved
envirormental impact report and the supplement thereto which was
certified ccncurrently with the approval of this Agreement.

B. Temporary and permanent perimeter walls may be
constructed around part and/or all of the Project as lcng as they
do not exceed six (&) feet above the existing surfzce and comply
with the Zoning Ordinance. Height may be temporarily increas=d4 o
compansate for accumulated snow. Azchitectural £fesatures and
project identification entry wzlls containing the Project name
shall also be permitted at each corner of all access points to the
Project. Height of such entry wall shall be no greater than the
maximum height of perimeter walls. Marketing signs may be located
anywhere on the Project.

C. No use permits will be =required for pPlacement of
residential units above commercizl fzcilities, but such units shall
be included in the calculation of sleeping areas in the total unit
count of the Project.

D. Total units in the Project may be the number of units set
forth in the Master Plan so long as they do not exceed a cumulative
total of 4,800 sleeping areas, plus a maximum of

28,00 2 square feet of commercial floor space shall be
permitted.
z. Only the Town’'s oréinances and regulations adopt=24 on

canuary 4, 1990 (the date this application was submitted to ths
Town) shall be applicable to the Project. The railroad set forth
in the Master Plan, this Agreement and the Road Agreement, together
with timeshare uses shall be permitted so long as Developers obtain
standard use permits for said items. With regard to the Transient
Occupancy Tax, said tax shall be applicable to owners of timeshare
units when they are rented out to other individuals, but shall not
be applicable to owners who use their own units. Also, the Parties
acknowledge that Dévelopers wish to maintain an architectural
design theme throughout the Project. This theme is generally
consistent with a Tyrolean Village. Developer shall at all times
in connection with design review Le permitted to maintain their
architectural design theme.

F. Developers shall have the right to provide temporary
housing for workers on the Project in the form of portable or
mobile homes which meet State health, safety and construction
standards.

e~



"EXHIBIT B-2, CONTINUED"

G. Service and storage vyards serving the Project and
operating within the Project and which maintain a minimum 50-foot
setback from existing houses and condominiums are permitted,
including areas and facilities for maintenance, repair and storage
of equipment and materials used in the development and disposition
of property and buildings within the Project, and for operations
and activities conducted with the Project.

H. Develcpers shall have the right to ccnstruct and maintain
on the Project sewage treatment and effluent removal systems to
provide reclaimed water for irrigation ponds or streams in the
Project, provided such systems meet minimum health and safety
requirements of the Mammoth County Water District and the
California Water Quality Control Board and provided further, a use
permit is obtained from the Town.

I. Drilling and operation of water wells in the Project
shall be permitted provided they meet State health and legal
requirements, and provided permission is obtained from the Mammoth
County Water District.

J. Recordation of final subdivision maps in incremental
phases shall be permitted in accordance with the State Subdivision
Map Act. Maps for condominium purposes may contain multiple lots
for incremental development. Parcel maps for sales or increments
of the Project to other developers shall be permitted.

K. Geothermal drilling for heat extraction for the benefit
of the Project may be undertaken provided no uncontrolled pollution
results from such operations, and the operations meet applicable
CEQA requirements.

L. Specific restrictions governing development of the
Project shall include the following: (1) Maximum density is those
number of units set forth in the Master Plan not to exceed 4,800
sleepring areas and 128, 600 square feet of
commercial floor space; (2) Maximum height and area for each
propesed building will be limited by the Zoning Ordinance except
that buildings and theme towers may be permitted subject to the
restrictions in the EIR and subject to a use permit up to a height
of 65 feet, or such other greater height as is mutually agreed to
by both the Town and Developer; (3) All deed restrictions on the
Property shall, to the extent permitted by law, impose upon
applicable timeshare homeowners associations the obligation to
accept on behalf of their members, all public notices sent by Town,
and to deliver such notices to their members.
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January 18,1990 RN

MAMMOTH CO@"?I‘Y WATER DISTRICT

‘illiam T. Taylor |
~s3sociate Planner ; L.u__,»w-_
Town of Mammoth Lakes | i

Post Office Box 1609

J’ammoth Lakes, California 93546

Fe: Notice of Preparation of a Draft Environmental Impact
Report for the Lodestar Resort and Country Club Project

Dear Mr. Taylor:

The Mammoth County Water District has reviewed the Initial Study
for the Lodestar Resort and Country Club Project and being a
responsible agency relating to this development has identified
the following issues that should be subject to analysis in the
environmental impact report.

Water Utilities:

1.

-

Identify new water main distribution pipeline con-
struction that will be required to meet demands for
normal domestic use and fire protection within the
the project.

Will the project create a need for a new pressure re-
ducing station to incorporate the project into the
existing water distribution system?

Is there sufficient water storage tank volume in the
area to meet peak demands that may be placed upon the
District's distribution system by the project?

What is the feasibility of installing a reclaimed water
system for the purpose of golf course irrigation?

Sewer Utilities:

1.

Identify new sewer main collection system pipeline
construction that will be required to nmeet the demands
of normal domestic use within the project.

Will the sewage flow generated within the project
create a need for expansion of sewage collection
facilities outside of the project?

Should main line facilities be sized to handle addi-
tional flow that could come from the lorth Village
project?

If expansion of the sewage collection system outside
of the project is necessary, should that expansion
occur on Meridian Boulevard or Chateau Road?

P. 0. BOX 597 « MAMMOTH LAKES, CALIFORNIA 93546 ¢ (619) 934-2596



Page 2

Lodestar EIR

Water Supply:

1.

2.

What are the projected water usage demands of this
project on an annual and seasonal basis?

Is the planned density of the project consistent with
that established in the existing Town of Mammoth Lakes
General Plan thereby keeping within the total projected
water demand for the community?

What impact will this demand have on existing supplies
used by District customers?

What impact will this demand have in conjunction with
other projects also currently involved in the enviro-
nmental review process on existing District supplies?
What is the projected additional volume of water supply
to be derived from sources that have been identified by
the District but remain to be developed?

What water conservation measures can be taken, in addi-
tion to existing District landscape and conservation
crdinances, to insure efficient utilization of water?
Will there be a sufficient supply of reclaimed water
for irrigation purposes if it is determined feasible to
use?

Thank you for the opportunity to review the Initial Study on this
project and to provide comments regarding issues that should be
addressed in the environmental impact report.

If you should have any questions, please contact me at the Dis-
trict offices at (619) 934-2596.

Sincerely,

MAMMOTH COUNTY WATER DISTRICT
/
H/gjﬁ?; <f2/*41414\

GARY SISSON
Operations and Maintenance Manager

gs/lodestar
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January 31, 1990 MAMMOTE-GOUNEYWATER DISTRICT
¥ P ot R s
hg(r' I

Brian Hawley ‘

Planning Department .

Town of Mammoth Lakes \ L_ o e e

Post Office Box 1607 C

Mammoth Lakes, California 93546

Re: Water Availability Letter; Lodestar Resort and Ccuntry
Club Project

Dear Mr. Hawley:

The Mammoth County Water District has been requested to prepare a
letter confirming water availability for the Lodestar precject,
exclusive of water requirements related to development of the
golf course. This request was made by Rick Liebersbach, repre-
senting Lodestar.

Proposed plans for the Lodestar Resort and Country Club Project
have recently been reviewed by the District. Based upcn the
information provided, the total demand for water that would be
created by the project, exclusive of the golf course development,
is estimated to be 566,000 gallons per day which is the equiva-
lent of 634 acre-feet per year. The most recent data available
to the District indicates that there is approximately 2100 acre-
feet of water available on an annual basis to serve existing
community needs. Total water demand for the year 1989 amounted
to 2746 acre-feet.

Future supplies that have been identified by the District include
Well No. 11 (located in the 0l1d Mammoth meadow) and wells that
have been drilled and pump tested in the Dry Creek area. Well
No. 11 has been designed to pump at an annual rate of 500 gallons
per minute which would amount to 807 acre-feet per year. This
project is in the final stages of approval and should ke final-
ized at any time by the U.S. Forest Service. Construction is
planned for the summer of 1990 to connect the well into the
Cistrict's existing system. Groundwater supplies available for
District use from the Dry Creek area are being prcjectid at this
time 'to be approximately 2000 acre-feet.

The District has projected an annual water demand of 5,946 acre-
feet at total buildout as described in the Town of Mamnoth Lakes
General Plan.

Although existing water supply figures indicate that derands from
this project could be rmet, the cumulative impacts frorn develop-
rent of other projects that have been proposed such as Juniper
Ridge, North Village and the Sherwin Ski Area, would require that

P. 0. BOX 597 ¢« MAMMOTH LAKES, CALIFORNIA 93546 ¢ (619) 934-2596



Page 2
Lodestar Water Availability

District groundwater supplies referenced above be developed and
cennected to the distribution system for use in order to meet the
total increase in demand that will be created by these projects.

It should be noted that District ordinances state that there
cannot be any unconditional guarantee of priority or reservation
of capacity regarding water and sewer availability. The
developer or subsequent purchaser of the parcel must acquire a
water and sewer permit prior to construction of any improvements.
Such permits will be issued by the District solely upon a first-
come, first-served basis and only to the extent there is then
remaining available capacity in the physical facilities for
conveyance and treatment. Also, such permits will be issued only
upon payment of all applicable fees and charges and in accordance
with and subject to all then applicable District rules, regula-
tions and ordinances.

If you should have any questions regarding this letter, please
contact me at the District offices at (619) 934-2596.

Sincerely,
MAMMOTH COUNTY WATER DISTRICT
j;'cjp'cd</“44i41‘(\_/

GARY SISSON
Operations and Maintenance Manager

gs/bh-ldstr



MAMMOTH&&ES . PLANNING DEPARTMENT

—CALIFORNIA=

P.O. Box 1609, Mammoth Lakes, California 93546
619 934 8983

—ar?

April 23, 1990 FFR 301990

Brent Barnes

EIP Associates

150 Spear st.

San Francisco, Ca. 94105

Dear Brent,

Town Staff and the Town Planning Commission have reviewed the
responses to the Notice of Preparation for Lodestar at
Mammoth. Modifications to the Initial Study are:

1. Item 2, Geology/Seismic. This should now be a "YES."
See the comments from the Division of Mines and Geology.

2. Item 7, Air Quality. We need to clarify that particulate
emissions include increases in resuspended road dust as a
result of increased vehicle miles travelled.

3. Item 8, Transportation. This section should address the
possibility of completing Majestic ©Pines from its
northeastern end across the prOJect and connectlng with
Minaret. Also, the applicant is proposing that all
internal roads be private. What, if any, are the public
service implications of these roads being private.

4. Item 12, Population. The Planning Commission expressed
concern that the project might affect population
distribution in the community and would like to have this
discussed.

5. Item 13, Public Services/Utilities. Both the Police
Department and the Mammoth Unified School District have
expressed concern over the possible effect of the project
on their operations.

The DEIR should address those concerns raised by the Ca.
Integrated Waste Management Board in their response to
the NOP.

6. Item 16, Aesthetics. This section should include
discussion of the ski 1ift and ski back from and to the
southwest corner of the property to Mammoth Mountain.



Item 16, Energyv. The Planning Commission wanted the
energy impacts of the project to be discussed. They are
interested in the effect of use or non-use of wood heat
and the energy required to transport visitors from
southern California to Mammoth Lakes. The efficiency of
propane as opposed to electricity and the possibility of
alternate energy sources (e.g., solar and geothermal)
should be mentioned as well.

You have received copies of most of the written responses and
copies of the other responses are attached.

If you have any questions, please contact me at this office.

Sincerely,

B/

William T. Taylor
Associate Planner
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MAMMOTH Ak " POLICE DEPARTMENT
CALIFORNIA

Dox 27949, M TR ,ﬁuudx'rﬂzi

slaba2nti

INTER-DEPARTMENTAL MEMORANDUM

DATE: January 30, 1990

TO: Bill Taylor, Planning Department .
FROM: Michael J. Donnelly, Police Lieutenant ﬁtﬁ
SUBJECT: LODESTAR RESORT & COUNTRY CLUB EIR -

Since this project will have a significant impact on current
levels of police services, it is requested that police services
and protection be addressed in the Project EIR.
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MAMMOTH €S

CALIFORNIA

POLICE DEPARTMENT

ox 2799 Moamaooor 1 Cdornia Y50

bl

INTER-DEPARTMENTAL MEMORANDUM

DATE: January 30, 1990

TO: Bill Taylor, Planning Department )
r”

FROM: Michael J. Donnelly, Police Lieutenant jzi*

SUBJECT: LODESTAR RESORT & COUNTRY CLUB EIR —-

Since this project will have a significant impact on current
levels of police services, it is requested that police services
and protection be addressed in the Project EIR.

MJD:dm - -






“UPERINTENDENT
CHARD A. MCATEER

MAMMOTH UNIFIED SCHOOQL DISTRICT

-

=

'EJ E (n‘: SE ﬂ \, _ )‘ BOARD OF TRUSTEES
H [ . .
ERE b
| JAN ' 8 l_ MICHAEL BERGER
' | LAUREEN AGEE
Januaryv 16, 1990 g OF Y T R. GARY JONES
(V.o gy Tv= .

Mr. Bill Taylor, Associate Planner
Town of Mammoth Lakes

Post Office Box 1609

Mammoth Lakes, CA 93346

Dear Bill;

Please accept this letter as the Mammoth Unified School District
response to the initial study of the Lodestar Resort and Country Club
project. i '

Under Section 13 Public Services, I believe this project would have a
significant impact on the scheol district. The increased number of
students generated will significantly impact the need for land,
buildings and additional transportation needs for the school district.

[ herebyv support your environmental deter mination that an E.I.R. be
required and thai the above noted impucts and any others
Jdetermined in the study be required to be mitigated for this project
o be approved.

N

Stncerely, 7, o~

X //./ -~ /:/ ’
VA [
Richard A. McAteer

Superintendent

RAM:st

"QUALITY EDUCATION"
PO BOX 1320. MAMMG T~ LAKES CALIFORNIA 93545

14n ma.  AnA

NANCY O’KELLY
KEN COULTER
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“imiC OF CALIFORNIA—THE RESOURCES AGENLT GEORGE DEUXMEJIAN, Governor

] TPARTMENT OF CONSERVATION — / ,
5ION OF ADMINISTRATION 1
UIVISION OF MINES AND GEOLOGY '
VISION OF OIL AND GAS e
y SION OF RECYCLING 1416 Ninth Street
SACRAMENTO, CA 95814

TOD (916) 324-2555
ATSS 4542555

| February 15, 1990 (916) 445-8733

Mr. William T. Taylor
P.O0. Box 1609
Mammoth Lakes, CA 93546

Dear Mr. Taylor:

Subject: Notice of Preparation (NOP) of a Draft Environmental
Impact Report (EIR) for the Lodestar Resort and Country
Club, SCH# 90020042

Thank you for forwarding the NOP for the Town of Mammoth Lakes'
Lodestar Resort and Country Club project. The Department of

\ Conservation's Division of Mines and Geology (DMG) has special
expertise in evaluating geologic and seismic hazards, and will
review the relevant information and analysis when we receive your
document from the State Clearinghouse. DMG Note 46, enclosed, is
used as a guide by DMG staff when reviewing Draft EIRs. It
contains a checklist of potential environmental impacts you
should consider in preparing the EIR.

The Initial Study for the NOP indicates on Page 2, item II -.2,
that there are no apparent significant adverse environmental
impacts expected from geologic/seismic hazards, given that the
project is not located within an Alquist-Priolo Special Studies
Zone (A-P Zone). Although the site is not within an A-P Zone
and, consequently, the potential for damage on the site due to
surface fault rupture is considered low, there are other
potentially serious geologic and seismic hazards which could have
significant impacts on the project and should be addressed in the
Praft EIR.

The site, as well as the entire Mammoth Lakes area, is located in
a geologically very active area. Earthquakes and volcanic erup-
tions have occurred in the area in the recent past, and can be
expected to occur again in the future. An earthquake swarm,
including four earthquakes of magnitude 6+, occurred in the
Mammoth Lakes vicinity during May 1980. The epicenter of the
Closest magnitude 6 event was only 1-1/2 miles southeast of the
site. The most recent volcanic eruptions in the area took place
beneath Mono Lake in the 1890s. The closest volcanic eruption
happened about 500 years ago, approximately 1-1/2 miles northwest
of Mammoth Lakes (Sherburne, 1980). Based on the pattern of
seismic activity monitored during the 1980 earthquake swarm, the
U.S. Geological Survey determined the most like] reA—for——- —-
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Mr. William T. Taylor
February 15, 1990
Page Two

the next eruption in the Long Valley Caldera will be approximately
1-1/2 miles southeast of Mammoth Lakes (Miller, 1989). Although
the more recent volcanic eruptions in the Mammoth Lakes area have
been relatively small, the lLong Valley Caldera still has the
potential to produce larger eruptions similar to those that
occurred at Mount St. Helens, Washington, in 1980, which killed
approximately 60 people. The hazards of very strong ground
shaking and of volcanic eruptions of various kinds should be
addressed in the Draft EIR, along with proposed mitigation
measures to minimize the impacts from these hazards.

Selected publications containing information relevant to
identifying and mitigating potential geologic hazards affecting
the site are listed below.

If you have any questions regarding these comments, please
contact Zoe McCrea, Division of Mines and Geology Environmental
Review Officer, at (916) 322-2562.

Sincerely,

Dennis J. O'Bryant
e - e Environmental Program Coordinator

DJO:JS:efh
Enclosure

cc: Zoe McCrea, Division of Mines and Geology
John Schlosser, Division of Mines and Geology

Relevant Publications:

Hart, Earl W., Bryant, William A., and Smith, Theodore C., 1984,
Summary Report: Fault Evaluation Program, 1983 Area - Sierra
Nevada Region, California; California Division of Mines and
Geology Open File Report 84-52.

Miller, C. Dan, Mullineaux, Donal R., Crandell, Dwight R., and
Bailey, Roy A., 1982, Potential Hazards from Future Volcanic
Eruptions in the Long Valley - Mono Lake Area, East-Central
California and Southwest Nevada - A Preliminary Assessment; U.S.
Geological Survey Circular 877.

Miller, C. Dan, 1989, Potential Hazards from Future Volcanic
Eruptions in California; U.S. Geological Survey Bulletin 1847.

Sherburne, Roger W. (Editor), 1980, Mammoth Lakes, California
Earthquakes of May 1980; California Division of Mines and Geology
Special Report 150.



TATE OF CAUFORNIA—BUSIMESS TRANSPORTATION AND HOUSING AGENCY GEORGE DEUKMEJIAN, Governor

DEPARTMENT OF TRANSPORTATION
CO SCUTH MAIN STREET

.0 BCX 347

BISHOP, CA 93515

February 22, 1990 File: Mno-203-4.782
SCH #90020042

Town of Mammoth Lakes
Planning Department

P. O. Box 1609

Mammoth Lakes, CA 93546

Attn: Mr. William Taylor

NOP of a DEIR for the Lodestar Resort and Country Club
SCH #90020042

We have reviewed the above referenced document and have the
following comments:

We agree that an Environmental Impact Report should be prepared for
this development. The DEIR should contain a traffic study which
includes existing and future average daily traffic (ADT) volumes,
traffic generation (including peak hour), traffic distribution,
intersection capacity analysis, along with current and projected
capacities of local roads and the state highways that might be
impacted.

The signal installation at Minaret Road and State Highway Route 203
may require some modification when Minaret Road is completed
between Meridian Blvd. and Main Street (Route 203). The traffic
study should include a capacity analysis of this intersection
considering a "Worst case" viewpoint. Mitigation of Potential
traffic impacts should be addressed. Costs related to any
transportation improvements, potential for funding, and sources of
those funds should be discussed.

In view of the California Transportation Commission's policy that
the cost of any infrastructure improvements to the state highway
for mitigation will be the developer's responsibility, we recommend
that the City take the lead in developing a fair-share mechanism
in which the project(s) can fund improvements commensurate with the
decrease in level of service for which it is responsible.

If you have any questions regarding these comments, please call ne
at (619) 872-0693.

Very truly yours,
(ﬁ?i%zﬁ;€ZfQQv¢aﬂnA_ . 3 E f = | —

Andrew J. Zeilman, Chief
Transportation Planning Branch A _

AJZ:ac Lo
cc: SCH JCon Or 6k > :
PLANY NG DEPS- " " !
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Memorandum

te

To . 1. Gordon F. Snow, Ph.D.
Assistant Secretary for Resources
2. Mammoth Lakes, Planning Department
P. 0. Box 1609
Mammoth Lakes, CA 93546
Attention: William T. Taylor

m : Department of Water Resources

Los Angeles, CA 90055

. —— DEIR for Lodestar Resort and Country Club for 1,500 Units, Hotel and Other
Appurtenances, dated January 1990, SCH 90020042

Your subject document has been reviewed by our Department of Water Resources
staff. Recommendations, as they relate to water conservation and flood damage
prevention, are attached.

After reviewing your report, we also would like to recommend that you further
consider implementing a comprehensive program to use reclaimed water for
irrigation purposes in order to free fresh water supplies for beneficial uses
requiring high quality water supplies.

For further information, you may wish to contact John Pariewski at
(213) 620-3951. Thank you for the opportunity to review and comment on this
report.

Sincerely,

AT

Charles R. White, Chief
Planning Branch
Southern District

Attachments

WN OF MAMMOTH
ﬂ}hNIGDEMRﬂH'
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DEPARTMENT OF WATER RESOURCES RECOMMENDATIONS
FOR WATER CONSERVATION AND WATER RECLAMATION

educe water demand, implement tha water conservartion measures describeal

Required

The following State laws require water-efficient plumbing fixtures in
structures:

o] Healsh and Safetv Coda Section 17721 .3 regquires lcow-flush tzilass ans
urinals in wirtually 2all puildings as Szilows
cJanvarsy 1, 1S23, all rmaw tuildinzs censcructed in this scaze
s2 water closets and asscciated {lushometer valwves, if any, whizh
2o-conservation water clssets as defined by American Matignal
i3 Inscicuea Sctandard 2112.13.2 nd urinals and asscciacesd
wczetaer valves, 1T any, tha:t usa 1 than zn ag2 ¢f 1-1,2
szllzns ger flush. Slcwcus wastz ) 3 lushcmezar
valves are exsmpt frca the regul s

o) Tizle 20, California Adoinistrasive Csode Sectien 16C4(F) {Applianca
Efficiency Standards) establishes efficiency standards that give the
paxiaum flow rate of all new showerheads, lavatory faucets, and sink
faucets, as specified in the standard approved by the American National
Standards Institute on November 16, 1979, and known as ANSI
A112.18.1M-1979.

o Title 20, California Administrative Code Section 1606(b) (Appliance
Efficiency Standards) prohibits the sale of fixtures that do not cooply
with regulations. No new appliarce may be sold or offered for sale in
California that is not certified by its manufacturer to be in compliance
with the provisions of the regulations establishing applicable
efficiency standards.

o Title 24 of the California Administrative Code Section 2-5307(b)
(California Energv Conservation Standards for New Buildings) prohibits
the installation of fixtures unless the manufacturer has certified to
the CEC compliance with the flow rate standards.

o Title 24, California Administrative Code Sections 2-5352(i) and (j)
address pipe insulation requirements, which can reduce water used before
hot water reaches equipment or fixtures. These requirements apply to
stean and steam-condensate return piping and recirculating hot water
Piping in attics, garages, crawl spaces, or unheated spaces other than
between floors or in interior walls. Insulation of water-heating
systems 1is also required.

sk



Heal:h and Safety Code Section UCUYT prohibits installation of
res:.dential water softening or conditioning appliances unless certain
cecnditions are satisfied. Included is the requirenment that, in most
instances, the installation of the appliance must be accorpanied by
water ccenservation devices on fixtures using softened or conditioned

waier,

Covernment Code Section 7800 specifies that lavatories in all public

facilities constructed after January 1, 1985, be equipped with
self-closing faucets that limit flow of hot water.

To 5y implamantad ‘whars applicabla

Y"\

1,

6.

Sucplv line oressure: Water pressure greater than 50 pounds per square
inch {psi) e recuczd to 3C psi cr less by zeans of a pressure-reducing
valve

Drinzing fcun<cains: Drinking fountains be equipped with self-clesing
valves.

Hotel rcoms: Conservation reminders be posted in rooms and restrooms.®
Therzcstatically controlled mixing valve be installed for bath/shower.

Lavnéry facilities: Water-conserving models of washers be used.

Restaurants: Water-conserving models of dishwashers be used or spray
emitters that have been retrofitted for reduced flow. Drinking water be
served upon request only.*

Ultra-low-flush toilets: 1-1/2-gallon per flush toilets be installed in
all new construction. .

Exterior:*

1,

2.

3.
4,

Landscape with low water-using plants wherever feasible.

Minimize use of lawn by limiting it to lawn-dependent uses, such as
Playing fields. When lawn is used, require warm season grasses.

Group plants of .similar water use to reduce overirrigation of
low-water-using plants.

Provide information to occupants regarding benefits of low-water-using
landscaping and sources of additional assistance.

*The Department of Water Resources or local water district may aid in
developing these materials or providing other information.



12.

13.

Use mulch extensively in all landscaped areas. Mulch applied on tcp of
soil will improve the water-holding capacity of the soil by reducing
evaporation and soil compaction.

Preserve and protect existing trees and shrubs. Established plants are
often adapted to low-water-using conditions and their use saves water
needed to establish replacement vegetation.

. . .. . o e

Install efficient irrigation systems that minimize runoff and

2wazsratiza and zaximize the wastar that will reagch the plant »cots.

2 . . . o

ooz 5011 mcistun2? 32n3ars, Irrizazicn 3r3tin

arz 2 28 inmcrecsing Lrrizziicn .

v . . A e . -

Lse rerwvigcus raving zaterial whznevar Js23izls to resucs suriacs watzo
. : . . o -

cuncll and o aid in ground waiso racharss

-~ ] = = - A R -- $ = St ~md

Zr2da slzzas 32 that runcll ol surface waztis is zinizized,

- S - g ~ L] 3 > 3 A - - -3

-nvestizacse th2 T2asikility of using reclaizezd wasste wastar, storssd

~ . I 4 - - .
rainwatsr, or grey water fer irrigacien.

Encourage cluster development, which can reduce the amount of land being

converted to urban use. This will reduce the amount of impervious
paving created and thereby aid in ground water recharge.

Preserve existing natural drainage areas and encourage the incorporation
This aids ground water

of natural drainage systems in new developments.
recharge. "

To aid in ground water recharge, preserve flood plains and aquifer
recharge areas as open space.




FLOOD DAMAGE PREVYENTION

In flcod-prone areas, flood damage prevention measures required to protec:
propcsed developzent should be based on the following guidelines:

1.

4=

\n

It is the State's policy to conserve water; any potential loss to groun
water should be mitigated.

All building structures should be protected against a 100-year flood.

Flocd Insurance Rate Map or Flocd

& ne tha Tzde=a) ZTmarrance Mzmagoman-s
¥ 2 -2 - v ool Ml

Revegetaticn of disturted or newly constructed slopes should be done as
soon as possible (utilizing native or low-water-using plant material).

The potential damage to the proposed development by mudflow should be
assessad and mitigated as required.

Grading should be limited to dry months to minimize problems associated
with sediment transport during construction.

8

€.

W
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<« 8 CAUFCRNIA—OFFICE OF THE COVERNUK

FICE OF PLANMING AND RESEARCH

TENTH STREET
ACAAMmENTO, CA 93814

GECRCE CEUKMEIIAN, Suvermor

NATE: January 17, 1990

- TO: Reviewizg Agsncies

2, The Town of Mammoth Lake's NCP for
Lodestar Resort And Country Club
SCH#90020042

LI

Attached for your commernt is the Town of Mammoth Lake's Notice of Preparation of a
draft Envirommental Impact Report .(EIR) for the Lodestar Resort And Country Club,

lesponsible agenciss must transmit their concerns and comments on the

content of the EIR, focusing on specific information celated to thsir own
statutory responsibility, within 30 days of veceipt of this notlice. We encoursge
:oxenting agencies to respond to this notice and express their concerns early in
¢he environmental review process.

scope and

?lease dirsct your comments to:

William T, Taylor
P.0. Box 1609
Mammoth Lakes, 'CA 93546

with a copy to the 0f%fics

qf Planning and Research. Please crsfer to the SCH
number noted above

in a1l correspendencs concarning this projec:.

1f you have any questiocns about the review process, call John Keene
at (916) 445-0613.

iincarely,

Rl

David C. Nuneakamp
leputy Director, Permit Assistance

Atzachments

o William T. Taylor
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‘S Sent by Lead  °X': Sent by SCH

Bob Fletcher

% At Resaurces Rossd
1142 Q Suret
Sscranrwio, CA 93814

7 916722 R267

Knren Cagle

Dept. of Domting & Waktways
1629 § Strect

Sactamrntn, CA 95814
$16/445 6201

Gary 1. lollowny

San Mrancisco, CA 94103
4) /343 8553

Terry Maderos

Califisnia Frergy C

1516 Ninth Stree, Rm. 200
Sscamento, CA 93014
91G/324-3227

]

Sandy lleynard

Caltrans - Division of Aeromautics
PO. Box A4

S ate, CA 94274 0001
916/324-1033

Georpe Smith
Coltrans - Manning
\— PO Bon G12874
Sscranenin, CA 94274 000}
916/443 3370

Dennls O Beyant

= Prept of Comservatin
1416 Nenth Street, Room 1326 2
s nta, CA 95114

9NGIN-387)

Div. of Mincs and Ueology
Div. of O# and (las
L.and Resources Prect. Unit

Vashek (Cervinks

Dept. of Food and Agriculiare
1220 N Steet, Roomn 104

S nin, CA 95814
NGIN-3227

Pouglss Wickizer .

Dept. of Forestry
m 1416 Ninth Sueet, Rioom 1516-2
Sscranmvutn, CA 95814
916/322.0128

Robert Sleppy

Dept. of General Services

400 P Street, Suite 3460
Sscramenin, CA 95814 v
916/324.0214

Atiene Chance

— Pept. al Mealth
714 P Street, Roomn 1253
— 1 Sarvmvento, CA 9%RIA

¥

Sgt. Jtm Weddell
Cal lighway I'nbad
Lamg Range 11anning Scclion

Flarasing st Armlysis Division
2555 First Averuo

Sacramento, CA 958148
916M45-1981

Willtam A. Johnson

Native Amrrican Heritage Comm.
915 Capitol Mall, Room 288

S , CA 95814

]

916/322-7191

Hans Kreutzherg
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MAMMOTH COUNTY WATER DISTRICT
»illiam T. Taylor ,
As3sociate Planner L_“.__“m_.
Tcwn of Mammoth Lakes ERIRIR

! ot
Post Office Box 1609 e
“immoth Lakes, California 93546
Fe: Notice of Preparation of a Draft Environmental Impact

Report for the Lcdestar Resort and Country Club Project

Dear Mr. Taylor:

The Mammcth County Water District has reviewed the Initial Study
fcr the Lodestar Resort and Country Club Project and being a
responsible agency relating to this development has identified
the following issues that should be subject to analysis in the
environmental impact report.

Water Utilities:

1. Identify new water main distribution pipeline con-
struction that will be required to meet demands for
normal domestic use and fire protection within the
the project.

2. Will the project create a need for a new pressure re-
ducing station to incorporate the project into the
existing water distribution system?

3. Is there sufficient water storage tank volume in the
area to meet peak demands that may be placed upon the
District's distribution system by the project?

4. What is the feasibility of installing a reclaimed water
system for the purpose of golf course irrigation?

Sewer Utilities:

1. Identify new sewer main collection system pipeline
construction that will be required to meet the demands
of normal domestic use within the project.

2. Will the sewage flow generated within the project
create a need for expansion of sewage collection
facilities outside of the project?

3. Should main line facilities be sized to handle addi-
tional flow that could come from the North Village
project?

4. If expansion of the sewage collection system outside
of the project is necessary, should that expansion
occur on Meridian Boulevard or Chateau Road?

P. 0. BOX 597 » MAMMOTH LAKES, CALIFORNIA 93546 e {619) 934-2596
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Lodestar EIR

Water Supply:

1.

2.

What are the projected water usage demands of this
project on an annual and seasonal basis?

Is the planned density of the project consistent with
that established in the existing Town of Mammoth Lakes
General Plan thereby keeping within the total projected
water demand for the community?

What impact will this demand have on existing supplies
used by District customers?

What impact will this demand have in conjunction with
other projects also currently involved in the enviro-
nmental review process on existing District supplies?
What is the projected additional volume of water supply
to be derived from sources that have been identified by
the District but remain to be developed?

What water conservation measures can be taken, in addi-
tion to existing District landscape and conservation
ordinances, to insure efficient utilization of water?
Will there be a sufficient supply of reclaimed water
for irrigation purposes if it is determined feasible to
use?

Thank ycu for the opportunity to review the Initial Study on this
project and to provide comments regarding issues that should Le
addressed in the environmental impact report.

If you should have any questions, please contact me at the Dis-
trict offices at (619) 934-2596.

Sincerely,

MAMMOTH COUNTY WATER DISTRICT

Pl v_/

vy
/17

Red

A

GARY SISsoN
Operations and )} alntenance Manager

gs/lodestar
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Brian Hawley

Planning Department .
Town of Mammoth Lakes L
Post Office Box 1607 [
Mammoth Lakes, California 93546

Re: Water Availability Letter; Lodestar Resort and Ccuntry
Club Project

Dear Mr. Hawley:

The Mammoth County Water District has been requested to prepare a
letter confirming water availability for the Lodestar preoject,
exclusive of water reqguirements related to develcpment of the
golf course. This request was made by Rick Liebersbach, repre-
senting Lcdestar.

Proposed plans for the Lodestar Resort and Country Club Project
have recently been reviewed by the District. Based upcn the
information provided, the total demand for water that woculd be
created by the project, exclusive of the golf course development,
is estimated to be 566,000 gallons per day which is the equiva-
lent of 624 acre-feet per year. The most recent data available
to the District indicates that there is approximately 3100 acre-
feet of water available on an annual basis to serve existing
community needs. Tctal water demand for the year 1989 amounted
to 2746 acre-feet.

Future supplies that have been identified by the District include
Well No. 11 (located in the 0ld Mammoth meadow) and wells that
have been drilled and pump tested in the Dry Creek area. Well
No. 11 has been designed to pump at an annual rate of 500 gallons
per minute which would amount to 807 acre-feet per year. This
project is in the final stages of approval and should ke final-
ized at any time by the U.S. Forest Service. Construction is
planned for the summer of 1990 to connect the well into the
Cistrict's existing system. Groundwater supplies available for
District use from the Dry Creek area are being prcjecitcd at this
time to be approximately 2000 acre-feet.

The District has projected an annual water demand of 5,946 acre-
feet at tctal kuildout as described in the Town of Mammoth Lakes
General Plan.

Althcugh existing water supply figures indicate that desands fronm
this project could be met, the curnulative impacts from develop-
rent of other projects that have been proposed such as Juniper
Ridge, North Village and the Sherwin Ski Area, would require that

TN S
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Lodestar Water Availability

District groundwater supplies referenced above be developed and
cnnected to the distribution system for use in order to meet the
total increase in demand that will be created by these projects.

It should be noted that District ordinances state that there
cannot ke any unconditional guarantee of priority or reservation
of capacity regarding water and sewer availability. The
developer or subsequent purchaser of the parcel must acquire a
water and sewer permit prior to construction of any improvements.
Such permits will be issued by the District solely upon a first-
come, first-served basis and only to the extent there is then
remaining available capacity in the physical facilities for
conveyance and treatment. Also, such permits will be issued only
upcn payment of all applicable fees and charges and in accordance
with and subject to all then applicable District rules, regula-
tions and ordinances.

If you should have any questions regarding this letter, please
contact me at the District offices at (619) 934-2596.

Sincerely,
MAMMOTH COUNTY WATER DISTRICT
4 ettt ()

CGARY SISSON
Operations and Maintenance Manager

gs/bh-ldstr



MAMMOTH UNIFIED SCHOOL DISTRICT

SUPERINTENDENT YBEBDW T BOARD OF TRUSTEES
ICHARD A. MCATEER ;D | SR AR NANCY O’KELLY
S , by KeN COULTER
‘ ‘ JAN ¢ 8 ‘ii_.le MICHAEL BERGER
, Vo LAUREEN AGEE
Januarv 16, 1990 PL;Q;-‘,-:-.,‘Q‘; M o R. GARY JONES

W.e s _2¥ar -

Mr. Bill Taylor, Associate Planner
Town of Mammoth Lakes

Post Office Box 1609

Mammoth Lakes, CA 93346

Dear Bill:

Please accept this letter as the Mammoth Unified School District
response to the initial study of the Lodestar Resort and Country Club

project.

Under Section 13 Public Services, I believe this project would have a
significant impact on the school district. The increased number of
students generated will significantly impact the need for land,
buildings and additional transportation needs for the school district.

I herebyv support yvour environmental determination that an EIR. be
required and thai the above noted impuacts and any others
determined in the study be required to be mitigated for this project
to be approved.

Sincerely, 7 -

7/ //

/",. -~ A /: .
'\L ,/:. .,/ &,/C-‘
L. e N /(,\' AN

Richard A. McAteer
Superintendent

RAM:st

"QUALITY EDUCATION"
PO BOX 1320. MAMMC = LAKES CALIFORNIA 93546
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| ATE OF CALIFORNIA GEORGE DEUKMEJIAN, Governcr

! .LIFORNIA REGIONAL WAT?RE}L -ITY CONTROL BOARD
LAHONTAN REGION

TORVILLE BRANCH OFFICE
28 C1VIC DRIVE, SUITE 100 O g
i e sy A saase - . To: Town of Mammoth Lakeoe=
I R Se T ) Art W““Om T Taq(or‘
(619) 241-6583 PO, Pox |LO9 )
Mammotn Lakes, CA 9354<

RE: Lodwstar Pesort $ Country Club - N.O.P, E.L.F,

Please refer to the items checked for our comments on the above-referenced

project.

[] If the proposed project will utilize a community sewer system, we
have no comments.

[ ] Discharge of any material other than domestic wastewater to a
septic tank wastewater disposal system is generally prohibited.

[1] The proposed project could allow development which would exceed

1 the Regional Board’s 500 gallon per acre per day limitation on the
discharge to septic tank wastewater disposal systems. The county
will have to identify the septage disposal site where periodic
pumpings from the project will be disposed of.

[] The proposed development is in an area where septic tank waste-
water disposal systems are prohibited.

[vf, The proposed project is located in an area containing surface
waters which could be impacted by the off site discharge of
earthen materials and stormwater runoff.

[Vf The proponent should contact Regional Board staff to provide
additional information regarding this project.

[vf A Report of Waste Discharge will be requested of the proponent to
evaluate the threat to water quality posed by this project.

[v{ Please require written clearance from the Regional Board before
approving this project.

[ 1] The Regional Board has determined that this project will not have
a significant effect on water quality as proposed. No further
Regional Board action will be taken.

[] If a proposed industrial facility would generate wastes other than
domestic sewage, waste discharge requirements may be imposed to
include, but not limited to, industrial pretreatment of wastewater
and special handling for solid waste.

[] OTHER

hY .\\

SWMJDate 2-1-90
An’gb\brﬂj 1. Sandoval
VJ““CD\fLF%ahﬁ¢£LF
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January 30, 1¢°°

Tewn of Mammotr Lakes
Planning Deparzienrt
P.C. Box 160¢

Mammoth Lakes, CA 93546

Attention: William T. Taylor
Re: Lodestar Iritial Study
Dear Mr. Taylor:

The Mammeth Lakas Fire Protection District has reviewed the Initial
Study for Lodes*ar Resort and Country Club. The District has determined
that until we receive more detail on this project, we cannot reach a
firm decision on what type of mitigation will be necessary to minimize
the impact of this project on the District.

The District cover the years has had little contact with the Lodestar
developers. Hcwever, at one time the District was in negotiation for a
fire staticn site.

The District must review the site plan for this project to determine the
neec and locaticn of a fire station site. The District may determine
upon review that the project may be better mitigated by the purchase of
fire apparatus rather than a station site.

The Fire District has the following comments for the preparation of the
E.I.R.:

1. Access to al! structures shall comply with Mammoth Lakes Fire Pro-
tection District Ordinance #85-02.

Access roads sh:!? be of an approved hard all-weather surface and shall
have a minimum clear unobstructed width of 20 feet. A1l access roads
shall have a minimum vertical clearance of 15 feet. Access roads shajl
have a grads of rot more than 10%.

To provide for aerial ladder access to building roof tops, a minimum 20
foct wide access road shall be provided for each structure locatec nct
more than 25 fe-t from the structure, but no closer than one foot for
every 3 feet ¢® building height. This access roac¢ shall have a grade of
rot more than 5 and shall be clearly posted "No Parking - Fire Lane".

1.
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A hiagh-rise structure is identified by this Department as any structure
which exceeds 3 stories or 35 feet in height (55 fee: for residential
cendeminiums or apartment buildings) measured from Fire Derartment
access. High-rise structures shall be required to have approved Fire
Department access roads to at least 2 sides of the stiructure. One of
these access roads shall be on the side of the builcirg with the longest
continual rcof line.

Fire Department access roacs that are 150 feet or mcre in length shall
be provided with approved fire apparatus turn-arourcs. The required
width and height clearances for Fire Department access roads shall be
maintained - this includes parking of private vehicles,

If a smoke tower or stairway is used as a required exit for a structure,
that exit must have an unobstructed passage of not less than 6 feet in
width to Fire Department access, and then not less than 3 feet in width
from that point to the public way.

2. An approved water supply system capable of supplying required fire
flow for fire protection purposes shall be providec to all premises upon
which buildings or portions of buildings are constructed. The establish-
ment of gallons-per-minute requirements for fire flow shall be based on
the "Guide for Determination of Required Fire Flow" published by the
Insurance Service Office.

Fire hydrants shall be located and installed per Department standards,
and approved by the Fire Chief. On-site fire hydrants shall be provided
when any portion of the building protected is in excess of 150 feet from
a water supply on a public street, or as required by the Fire Chief.

Fire hydrants and access roads shall be installed and made serviceable
prior to and during time of construction. They shall be properly iden-
tified per Department standards.

3. An approved automatic fire extinguishing system is required for all
covered parking areas and other structures having:

A. A foundation fcocterint of 5000 square feet or more.

B. A height of more than 35 feet (50 feet for residential
condeminiums or apartment buildings).

C. A height of more then 3 stories.
* The existence cf fire separation walls, flocrs, or ceilings

shall not effect the requirements stated ir Ttems A, B or C.

C. A1l otker occupancies as identified in the Unifcrm Fire and
Lniform Building Code, or as special hazard cccupancies as
cutlined in the appropriate National Fire Prntection Association
pamphlet,

E. Fire standpipe systems shall be installed ir cr.rformance with
National Fire Protection Association Standards and the Uniform
Fire Code.



3.

Other special fire prctection methods may be necessary in underground
parking garaqces and hign-rise structures based upon buildinc con-
struction, size, and acjoining occupancy types. This will be determined
upon formal plan submission.

4. A1l vehicular bridges and tunnels, and pedestrian bridges shall
comply with fire apparatus access road requirements in regards to
minimum width and height clearances.

5. Liquid petroleum gas storage and system installation shall comply
with Mammoth Lakes Fire Protection District Ordinance #85-02, which
establishes and regulates the storage of L.P. gases.

6. The Lodestar complex will impact the Fire District financially. The
fire and life safety hazard will increase dramatically. The District
will require new and improved equipment to handle this task.

This impact on the District must be mitigated during the environmental
review process.

The Mammoth Lakes Fire Protection District reserves the right to impose
further requirements upon further plan submissicn.

Sincerely,
- ~

J
J ﬁA ."éweeny
Fire Chief

Mammoth Lakes Fire

JAS/blc

otection District

LODESTAR
FPS091






Jenuary 30, 1¢°°

Tcwn of Mammot- Lakes
Planning Departrert
P.C. Box 160¢

Mammoth Lakes, CA 93545

Attantion: William T. Taylor
Re: Lodestar Iritial Study
Dear Mr. Taylor:

The Mammeth Lakss Fire Protection District has reviewed the Initial
Study for Lodestar Resort ard Country Club. The District has determined
that until we receive more detail on this project, we cannot reach a
firm decision on what type of mitigation will be necessary to minimize
the impact of this project on the District.

The District cver the years has had 1ittle contac* with the Lodestar
developers. Hcwever, at one time the District was in negotiation for a
fire staticn site.

The District mist review the site plan for this project to determine the
neec and locaticr of a fire station site. The District may determine
upon review that the project may be better mitigated by the purchase of
fire apparatus rather than a station site.

-

ihe Fire District has the following comments for the preparation of the
E.I.R.:

1. Access to a'' ctructures shall comply with Mammoth Lakes Fire Pro-
tecticn District Ordinance #85-02.

Access roads sh:!! be of an approved hard all-weather surface and shall
have a minimum clear unobstructed width of 20 feet. All access roads
shall have a minimum vertical clearance of 15 feet. Access roads shall
have a arads of not more than 10%.

To provide for asrial ladder access to building roof tops, a minimum 20
foct wide acces: rgad shall be provided for each structure locatec rct
more than 25 fe-t from the structure, but no closer than one foot for
every 3 feet ¢ building height. This access roac¢ shall have a grade of
rot more than S and shall be clearly posted "No Parking - Fire Lane".

1.
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A hich-rise structure i< identified by this Departmant as any structure
which exceeds 3 steories or 35 feet in height (85 fee: r¢r residential
cendeminiums or apartment buildings) measured from Fire Necactment
access. High-rise structures shall be required tc have apnroved Fire
Department access roads to at least 2 sides of the stiructure. One of
these access roads shall be on the side of the builcirg with the longest
continual rcef line.

Fire Departrment access roads that are 150 feet or mcre in length shall
be provided with approved fire apparatus turn-arourcs. The required
width ard height clearances for Fire Department accecs roads shall be
maintained - this includes parking of private vehicles.

If a smoke tewer or stairway is used as a required exit for a structure,
that exit must have an unobstructed passage of not less than 6 feet in
width to Fire Department access, and then not less thar 3 feet in width
from that point to the pubiic way.

2. An approved water supply system capable of supplyinc required fire
flow for fire prctection purposes shall be providec to all premises upon
which buildings or portions of buildings are constructecd. The establish-
ment of gallons-per-minute requirements for fire flow shall be based on
the "Guide for Determination of Required Fire Flow" published by the
Insurance Service QOffice.

Fire hydrants shall be located and installed per Department standards,
and approved by the Fire Chief. On-site fire hydrants shall be provided
when any portion of the building protected is in excess of 150 feet from
a water supply on a public street, or as required by the Fire Chief,

Fire hydrants and access roads shall be installed and made serviceable
prior to and during time of construction. They shall be properly iden-
tified per Department standards.

3. An approved automatic fire extinguishing system is required for all
covered parking areas and other structures having:

A. fouridation Ffecteorint of 5C00 square fee
B. A height of more than 35 feet (50 feet fo
congeminiums or apartment buildings).

C. A height of more then 3 stories.
* Tre existence cf fire separation walls, flocrs, or ceilings

shall not effect the requirements stated ir Ttems A, B or C.

C. A1 other occupancies as identified in the Uniferm Fire ard
Lniform Building Code, or as special hazard occupancies as
cutlined in the appropriate National Fire Fruotection Association
pamphlet,

E. Fire stancpire systems shall be installed ir crrformance with
National Fire Protection Association Standards and the Uniform
Fire Code,

t or more.
r residential
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Other special fire protection methods may be necessary in underground
parking garaces and hisr-rise structures based upon building con-
struction, size, and acjoining occupancy types. This will be determined
upon formal plan submission.

4. A1l vehicular bridges and tunnels, and pedestrian bridges shall
complvy with fire apparatus access road requirements in regards to
minimum width and height clearances.

5. Liquid petroleum gas storage and system installation shall comply
with Mammoth Lakes Fire Protection District Ordinance #85-02, which
establishes and regulates the storage of L.P. gases.

€. The Lodestar complex will impact the Fire District financially. The
fire and 1ife safety hazard will increase dramatically. The District
will require new and improved equipment to handle this task.

This impact or the District must be mitigated during the environmental
review process.

The Mammoth Lakes Fire Protection District reserves the right to impose
further requirements upon further plan submissicn.

Sincerely,
- ~

g ﬁA.‘%weeny
Fire Chief
Mammoth Lakes Fire

JAS/blc

otection District

LODESTAR
FP9091
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JEPARTMENT OF FORESTRY AND FIRE PROTECTION
JAVID J. DRISCOLL, RANGER UNIT CHIEF

-AN BERNARDINO RANGER UNIT

3800 SIERRA WAY

"AN BERNARDINO CA 92405

714) 832-1226 January 22, 1990

‘r. William T. Taylor
Town of Mammoth Lakes
P.0. Box 1609

Mammoth Lakes, CA 93546

SUBJECT: LODESTAR RESORT AND COUNTRY CLUB
NOTICE OF PREPARATION

Dear Mr. Taylor,

The Resource Management section of the California Department of
Forestry and Fire Protection offers the following pecints for
consideration during the environmental review of the above
project:

1. The proposed project is to take place on timberland as
defined by the Public Resource Code (Section 4526). A
Timberland Conversion Permit, the type as indicated
below, may be required from this departnment. The
Conversion Permit indicated below may only be required
if the timber to be removed is done within the
definition of "timber operations" as defined by the
Public Resource Code 4527.

([ X ] Timberland Conversion Permit (RM-53)
[ X ] Notice of Exemption from Timberland Conversion
i Permit for Subdivision (RM-91)

A Notice of Determination from the Office of Planning
and Research, State Clearinghouse is required before
the California Department of Forestry and Fire
Protection can process either one of these permits.

2. Removal of trees from the project site may require one
on more of the following permits prior to ground
breaking activity:

[ X ] Timber Operators Permit
[ X ] Timber Harvest Plan
[ ] Exemption Notice

3. The native vegetation (trees) in the proposed project
area have evolved in a wet-dry cycle and establishing
irrigation .for landscaping beneath these trees is
harmful. If the soil is irrigated and kept excessively
wet vyear round, an ideal environment for water borne
diseases results, thus creating health stress on the

remaining trees. This, in turn, allows the ever-
present bark beetles to attack with eventual tree
mortality. Irrigation systems and water application

should be kept well outside the dripline of retained



trees if long-term survival is desired.

4, Activities associated with development near trees, such
as soil compaction, grade changes, and trenching can
result in tree health decline from mechanical damage to
living tissue and root loss/disturbance. A reduction
in health renders the tree highly susceptible to
disease and insect pests (particularly bark beetles).
Therefore, protection of remaining ~vegetation from
disturbance should be evaluated and addressed in the

EIR.

5. Construction activity within the dripline of retained
trees should be discouraged. The design features of
the proposed project should not enter the root zone.

6. Landscaping material should be used that is consistent
with the intention to retain native trees. The use of

non-native landscape material may induce conditions
that will encourage the development of pest conditions.

7. All coniferous slash (limb, trunk and stump residue
from tree removal) should be treated by chipping,
disposal in an appropriate solid waste facility, or
chemical application within 15 days of its creation in
order to preclude the attraction of bark beetles to the
material. Untreated coniferous slash becomes perfect
breeding habitat for the destructive insects.

8. To ensure that all the above points above are properly
addressed, a State of California  Registered
Professional Forester (RPF) should be consulted during
the earliest possible phase of environmental review.

9. Fire safe Guidelines for development that is occurring
in or near forest, brush, and/or grassland should be
considered. Specific measures should be incorporated
into the project plan as specified by the Government
Code, Sections 12038, 65402(a), 65302(1i), 65303, 65451,
65560, 66418, 66411, 66424, 66474, 66455.5. A copy of
Fire Safe Guides For Residential Development in

California 1s available through the California
Department of Forestry and Fire Protection, 3800 Sierra
Way, San Bernardino, CA 92405.

Thank you for this opportunity to review and comment on the
proposed project. If you have any questions or comments, please
contact me at the above office location.

CordiaM—
oud /Forrest

Respurce Planning Officer
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CALIFORNIA REGIONAL WATER QUALITY COHTROL BOARD
LAROITAIl REGION

: RESOLLTIOﬂ 83-5
Adopt1ng An Amendment to the Water Qualmty Contro] Plan
for the South Lahontan BaSTH Incorporating Spec1f1c
Erosion Control Guidelines for the Mammoth Creek .

Watershed EAEE -
Hono County ) ) K

"WHEREAS, the California Reg1ona1 Water Qualitf Control Board Lahontan Reglon f1nds

1.

It is the responsibility of the Reg1ona1 Board to regulate the
activities and factors which affect or may affect the quality of
waters of the regxon in order to achieve the highest water qualIty
consistent with maximum benefit to the people of the state.,

The Porter-Cologne Water Quality Control Act (Sect1on 13240) requires
each Regional Board to adopt and perxod1cal]y review vater quality
control plans for all areas within the region.

The Regional Board adopted a Water Quality Control P]an'(Basin P]ao) .
for the South Lahontan Basin on May 8, 1975, and that plen contains
genaral er0510n control gu1de11n=s for the South Lahontan Bas1n.

As a2 result of current and potentxa]]y increasing 1mpacts to a unxque
dovnstream fishery resource in Hot Creek caused by an increased amount
of sediment being discharged to Mammoth Creek from accelarated land
development in the commun1ty of lMammoth Lakes, the Regional Board is
establishing specific erosion control gu1del1nes for the nanroth Creek
Watershed.

Regional Board staff reviewed the Basin Plan and re1evant_fechnica]
1iterature and data and drafted an amendment to Chapter 5 of the
Basin Plan. . _

The Regional Board staff prepared an environmental document 1n
accordance with the California Environmental Quality Act (Public
Pesources Code, Section 21080.5) and the State Guidelines.

The draft Basin Plan amendment and environmental docunenu were widely
circulated for public review and comment. -

On March 16, 1933 Regional Board staff conducted a workshop on the
draft quidelines in Mammoth Lakes. The workshop was attenced by
representatives of governmental agencies and local engineers and
developers. No adverse comments regarding the draft guidelines wvere
received at the workshop. ;



10.

THEREFORE
].

4.

I, Roy C.

—_ - {f‘3 \
" . -2- " 'Resolution 83-5

On June 9, 1933 the Regional Board held a public hearing during

which staff presented and explained the proposed amendment, the

public was afforded the opportunity to comment, and staff responded
to comments received.

The Regional Board, after consideration of all relevant evidence,

has determined that the erosion control guidelines established in°
the amendnent are reasonable and necessary for the protection of the
existing high-quality of Mammoth and Hot Creeks and their present ‘and

future beneficial uses.
BE IT RESOLYED THAT

The attached amendment to"the South Lahontan Basin Plan entitled . .
"Guidelines for Erosion Control in the Mammoth Cresk Hatershed" is -
hereby adopted. o : , %

The “Guid=lines for Erosion Control in the Mammoth Creék‘ﬁateréhéd"

'shall apply to areas within the Marmoth Creek Hatershed above an

elevation of 7,000 feet.

The Regional Board shall file a Notice of Decision with the Secretary
of Resources in accordance with Section 21080.5 of the California
Environmental Quality Act. . N :

- Copies of the amendment shall be forwarded to the State Water Resourczes

Control Board.

Hampson, Executive Officer, do hereby certify thét the forégoing is a

full, true, and correct copy of a resolution adopted by the California Regional

Vater

ity CoPtrol Board, Lahontan Region on June 9, 1983.
VRIS : . _

B i oy

A .
T ;oY EXECUTIVE QFFICER

7+ RO( C. HAPSON

;-
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GUIDELINES FOR ERQOSION CONTR%%I

Iy

IN THE MAMMOTH LAKES AREA

Erosion control guidelines have been adopted by the Regional Board to establish
standards for the control of erosion and drainage from developments in the Mammoth
Creek Watershed, above elevation 7,000 feet. Such standards are necessary to provide
developers with a uniform approach for the design and installation of an adequate
system to control erosion and storm runoff. The guidelines are designed to prevent
the degradation of Mammoth and Hot €reeks by minimizing the impacts on the creeks of
the drainage from the community of Mammoth Lakes.

I. ENERAL POLICY

The Regional Board will request a report of waste discharge from the developers
of a proposed project and will establish waste discharge requirements to ensure
that proper control measures for the protection of water quality are taken
during all phases of a proposed development. The report of waste discharge
and the adopted waste discharge requirements will be in conformance with the
erosion control guidelines which are listed below:

II. = WASTEZ DISCHARGE REPORTS

A. The submittal of a report of waste discharge shall be required accord-
ing to the following criteria:

1. A new development involving either (a) six or more dwelling
units, or (b) commercial developments that involve soil
disturbance on % acre or more shall file a completz report of
waste discharge not less than 90 days before the intended commence-
ment of construction activities.

2. Existing developments and new developments involving five or
- Yess dwelling units-shall file a report of waste discharge :
only at the request of the Regional Board. Such filing shall
be no more than 60 days from the date af request, or sooner,
if so stated in the initial request. Y

E. Reports of waste discharge for projects in the Mammoth Creek
Watershed that involve the disturbance of scil shall contain the
following elements: ' :

1. A description of the interim erosion control measures to be
applied during the period in which the project is under
construction.

2.  Details of the short-term and long-term erosion and drainage
control measures to be employed following the completion of
the construction phase of the project. :

3. A time schedule delineating the sequence by which the above
erosion and drainage control measures will be applied and are
expected to become effective.
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Mamaoth Lakes Guidelines—2

Details of all erosion control measures shall be shown on suitable-

scale ergineering drawings. The report shall also include eng1neer1ng '

criteria and design calculations for erosion control facilities.
GUIDELINES

~The following guidelines are necessary for the protection of water
quality within the Manmoth Lakes area.

1. Dreinage collection, retantion, and infiltration facilities
shall ba censtructed and maintained to prevent transport of
the runoff frem a 20-year, 1-hour design storm from the project

site.a/

2. Surplus or waste material shall not be placed in dralnage-ways
or within thke 100-year flood plain of surface vaters.

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

4. Devatering shall be done in a2 manner so as to prevent the
discharge of earthan material from the site.

5. A1l disturbed areas shall be stabilized by appropriate soil
stabilization measures by October 15th of each year.

6. All work performed between October 15th and May 1st of each year
shall be conducted in such a manner that the project can be
winterized within 43 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 a2t a legal point of d1sposa1

9. Drainage swales disturbed bj construction act1v1t1es shall be
' stabilized by the addition of crushed rock ar riprap as necessary
or other appropriate stabilization methods.

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

a/

The 20-year, 1-hour design storm for the Mammoth Lakes area is eqdal to
1.0 inch (2.5 cm).

A

' .
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12.

13.

Mammoth Lakes Guidelines--3

During construction, temporary erosion cantrol facilities
(e.g. impermeable dikes, filter fences, hay bales, etc.)
shall be used as necessary to prevent discharge of earthen,

materials from the site during pnrlods of precipitation or
runoff.

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

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

IV, IMPLERMENTATION

1.

cvh
150-01

The responsibility for the timely sufmittal of information
necessary for the Regional Board to determine compliance
with these guidelines rests with persons submitting proposals
for development. The Porter-Cologne Water Quality Control

Act provides that no person shall]l initiate any new discharge
of wastes prior to fiiing a complete report of waste discharge
and prior to issuance of waste discharge requirements, the
expiration of 120 days after submittal of a complete report

of waste discharge, or the waiver of waste discharge requ1re—
ments.

The Reg1ona] Board may pursue enforcement action should these _
erosion control guidelines not be adhered to.
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Common Name

PLANTS

White Fir

Wheatgrass

Wild Onion

Pink Pussytoes
Rockcress

Greenleaf Manzanita
Big Sagebrush Sagebrush
California Brome Grass
Pussypaws

Sedge

Paintbrush

Snowbush

Tobacco Bush
Douglas’ Pincushion
Dwarf Chamaesaracha
Goosefoot
Chrysothamnus
Blue-Eyed Mary
Spotted Coral-root
Hawksbeard
Cryptantha

Larkspur

Nude Buckwheat
Spurrey Eriogonum
Sulphur Buckwheat
Mountain Fritillary
Bedstraw

Diffuse Gayophytum
Miniature Gilia
California Barley
Firecracker Flower
Western Blue Flag
Rush

Bristly-leaved Linanthus
Nuttall’s Linanthus
Lotus

Anderson’s Lupine
Elegant Madia

Melic Grass

Nevada Stickleaf

COMMON, POTENTIAL AND OBSERVED PLANT & WILDLIFE SPECIES
IN THE LODESTAR PROJECT AREA, MONO COUNTY, CALIFORNIA

Scientific Name

Abies concolor

Agropyron cristatum

Allium bisceptrum

Antennaria rosea

Arabis holboellii var. retrofracta
Arctostaphylos patula

Artemisia tridentata ssp. tridentata
Bromus carinatus

Calyptridium unbellatum var. umbellatum
Carex sp.

Castilleja sp.

Ceanothus cordulatus

Ceanothus velutinus

Chaenactis douglasii var. rubricaulis
Chamasaracha nana '
Chenopodium sp.

Cryothamnus sp.

Collinsia sp.

Corallorhiza maculata

Crepis intermedia

Cryptantha echinella

Delphinium sp.

Eriogonum sp. var. nudum

Eriogonum spergulinum var. spergulinum
Eriogonum umbellatum var. umbellatum
Fritillaria pinetorum

Galium sp.

Gaylophytum diffusum ssp. parviflorum
Gilia capillaris

Hordeum californicum

Ipomopsis aggregata ssp. aggregata

Iris missouriensis

Juncus sp.

Linanthus ciliatus

Linanthus nuttallii

Lotus sp.

Lupinus andersonii var. andersonii
Madia elegans ssp. wheeleri

Melica bulbosa var. bulbosa

Mentzelia dispersa
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Common Name

Beard tounge

Phlox

Lodgepole Pine
Jeffrey Pine
Hooker’s Bluegrass
Bluegrass

Quaking Aspen
Sticky Cinquefoil
Five-finger

Bitter Cherry
Terebinth Pteryxia
Antelope Bitterbrush
Squaw Currant
Sorrel

Willow
Single-Stemmed Groundsel

Bottle-Brush Squirrel-Tail Grass

Sestern Needlegrass
Common Dandelion
Pretty Face
California Valerian
Mountain Violet
Mule’s Ears

MAMMALS

Mt. Lyell Shrew
Dusky Shrew
Water Shrew
California Mole*
California Myotis
Silver-Haired Bat
Big Brown Bat
Hoary Bat

Black Bear*
Ringtail
Raccoon
Mountain Lion
Bobcat

Feral House Cat*
Gray Fox
Coyote*

Red Fox

Marten

Fisher

Scientific Name

Penstemon rydbergii

Phlox hoodii ssp. canescens
Pinus contorta var. murrayana
Pinus jeffreyi

Poa nervosa

Poa sp.

Populus tremuloides

Potentilla glandulosa
Potentilla gracilis

Prunus emarginata

Pteryxia terebinthina var. californica
Purshia tridentata

Ribes cereum

Rumex sp.

Salix sp.

Senecio integerrimus var. exaltatus
Sitanion hystrix

Stipa occidentalis

Taraxacum officinale

Triteleia sp.

Valeriana capitata ssp. californica
Viola purpurea

Wyethia mollis

Sorex lyelli

S. monticolus

S. palustris

Scapanus latamanus
Myotis californicus
Lasionycteris noctivagans
Eptesicus fuscus
Lasiurus cinereus

Ursus americanus
Bassarisus astutus
Procyon lotor

Felis concolor

Lynx rufus

Felis domesticus
Urocyon cinereoagenteus
Canis latrans

Vulpes vulpes

Marten americana

M. pennanti
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Common Name

Ermine

Longtail Weasel

Mink

Wolverine

Badger

Striped Skunk

Spotted Skunk

Mountain Beaver
Yellow-Bellied Marmot
River Otter

Yellow-Pine Chipmunk
Allen’s Chipmunk

Least Chipmonk
Lodgepole Chipmunk*
California Ground Squirrel
Belding’s Ground Squirrel*

Golden-mantled Ground Squirrel

Douglas’s Squirrel*
Mountain Pocket Gopher*
Beaver

Western Harvest Mouse
Deer Mouse*

Pinon Mouse
Bush-Tailed Wood Rat
Heather Vole

Montane Vole
Long-Tailed Vole

House Mouse

Western Jumping Mouse
Porcupine

Blacktail Jackrabbit
Snowshoe Hare
White-Tailed Jackrabbit
Pika

Nuttall Cottontail

Mule Deer*

REPTILES AND AMPHIBIANS

Mount Lyell Salamander
Western Toad

Yosemite Toad

Pacific Treefrog

Mountain Yellow-Legged Frog

Scientific Name

Mustela erminea

M. frenata

M. vison

Gulo gulo

Taxidea taxus

Mephitis mephitis
Spilogale putorius
Aplodontia rufa
Marmota flaviventris
Lotra canadensis
Tamias amoenus

T. senex

T. minimus

T. speciosus
Spermophilus beecheyi
S. beldingi

S. lateralis
Tamiasciurus douglassii
Thomomys monticola
Castor canadensis
Reighrodontomys megalotis
Peromyscus maniculatus
P. truei

Neotoma cinerea
Phenacomys intermedius
Microtus montanus

M. longicaudus

Mus musculus

Zapus princeps
Erethizon dorsatum
Lepus californicus

L. americanus

L. townsendii
Ochotona princeps
Sylvilagus nuttallii
Odocoileus hemionus

Hydromantes platycephalus
Bufo boreas

B. canorus

Hyla regilla

Rana muscosa
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Common Name

Western Fence Lizard*
Sagebrush Lizard
Northern Alligator Lizard
Rubber Boa

Pacific Gopher Snake
Common Kingsnake

Western Terrestrial Garter Snake

Western Aquatic Garter Snake
Western Rattlesnake

BIRDS

Turkey Vulture
Cooper’s Hawk
Sharp-Shinned Hawk
Northern Goshawk
Northern Harrier (w)
Ferruginous Hawk (w)
Red-Tailed Hawk
Swainson’s Hawk
Golden Eagle (w)
American Kestrel
Prarie Falcon

Blue Grouse
White-Tailed Ptarmigan
California Quail
Mountain Quail
Chukar

Band-Tailed Pigeon (s)
Killdeer

Spotted Sandpiper
Barn Owl

Flammulated Owl (s)
Great Horned Owl
Great Gray Owl
Long-Eared Owl
Northern Pygmy-Owl
Common Nighthawk (s)
Poor-Will

Black Swift (s)

Vaux’s Swift (s)
White-Throated Swift (s)
Broad-Tailed Hummingbird (s)
Calliope Hummingbird

Scientific Name

Sceloporus occidentalis
S. graciosus
Gerrhonotus coeruleus
Charina bottae
Pituophis melanoleucus
Lampropeltis getulus
Thamnophis elegans

T. couchi

Crotalus viridis

Cathartes aura
Accipiter cooperi
A. striatus

A. gentilis
Circus cyaneus
B. regalis

B. jamaicensis
B. swainsoni
Haliacetus leucocephalus
Falco sparverius

F. mexicanus
Dendragapus obscurus
Lagopus leucurus
Callipepla californicus
Oreortyx pictus
Alectoris chukar
Columba faciata
Charadrius vociferus
Actitus macularia

Tyto alba

Otus flammeolus
Bubo virginianus

Strix nebulosa

Asio otus

Glaucidium gnoma
Chordeilus minor
Phalaenoptilus nuttallii
Cypseloides niger
Chaetura vauxi
Aeronautes saxatalis
Seasphorus platycercus
Stellula calliope
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Common Name

Belted Kingfisher
Northern Flicker*
Pileated Woodpeacker
Lewis’ Woodpeacker
"Red-Breasted" Sapsucker
Williamson’s Sapsucker
White-Headed Woodpecker*
Black-Backed Woodpecker
Hairy Woodpecker
Hammond’s Flycatcher (s)
Willow Flycatcher (s)
Dusky Flycatcher (s)*
Horned Lark

Barn Swallow (s)
Violet-Green Swallow (s)
Tree Swallow (s)

Stellar’s Jay*

Pinyon Jay

Clark’s Nutcracker*
Black-Billed Magpie
Common Raven*
Mountain Chickadee*
White-Breasted Nuthatch
Pygmy Nuthatch*

Brown Creeper*
American Dipper

Rock Wren

Canyon Wren

House Wren (s)

Winter Wren (w)

Robin*

Hermit Thrush (s)
Swainson’s Thrush (s)
Mountain Bluebird
Townsend’s Solitaire
Ruby-Crowned. Kinglet (s)
Golden-Crowned Ringlet
Starling

Solitary Vireo (s)
Warbling Vireo (s)
Yellow-Rumped Warbler (s)*
MacGillivray’s Warbler (s)
House Sparrow
Redwinged Blackbird
Yellow-Headed Blackbirds (s)

Scientific Name

Ceryle alcyon
Colaptes auratus
Dryocopus pileatus
Melanerpes lewis
Sphyrapicus varius daggetti
S. thyroideus

Picoides albolarvatus
P. arcticus

P. villosus
Empidonax hammondi
E. traillii

E. oberholseri
Eremphila alpestris
Hirundo rustica
Tachycineta thalassina
Iridoprocne bicolor
Cyanocitta stelleri
Gymnorhinus cyanocephalus
Nucifraga columbiana
Pica pica

C. corax

Parus gambeli

S. canadenis

S. pygmaea

Certhia familiaris
Cinclus mexicanus
Salpinctes obsoletus
Catherpes mexicanus
Troglodytes aedon

T. troglodytes

Turdus migratorius
Catharus guttata

C. ustulata

Sialia currucoides
Myadestes townsendi
Regulus calendula

R. satrapa

Sturnus vulgaris

Vireo solitarius

V. gilvus

Dendroica coronata
Oporomis tolmiei
Passer domesticus
Agelaius phoeniceus

Xanthocephalus xanthocephalus



90031

Common Name

Brewer’s Blackbird*
Brown-Headed Cowbir (s)*
Western Tanager*
Western Meadowlark
Indigo Bunting

Lazuli Bunting (s0

Rosy Finch

Purple Finch (s)*

Cassin’s Finch

House Finch (s)

Pine Grosbeak

Red Crossbill

Evening Grosbeak

Pine Siskin

Green-Tailed Townee (s)
Savannah Sparrow (s)
Dark-Eyed Junco*
Chipping Sparrow (s)*
White-Crowned Sparrow (s)*
Golden-Crowned Sparrow (w)
Fox Sparrow

Lincoln’s Sparrow (s)

Scientific Name

Euphagus cyanocephalus
Molothrus ater

Piranga ludoviciana
Sturnella neglecta
Passerina cyanea

P. amoena

Leucosticte arctoa
Carpodacus purpureus

C. cassini

C. mexicanus

Pinicola enucleator
Loxia recurvirostra
Coccothraustes vespertinus
Spinus pinus

Pipilo chlorurus
Passerculus sandwichensis
Junco hyemnalis

Spizella passerina
Zonotrichia leucophrys oriantha
Z. atricappilla

Passerella iliaca
Melospiza lincolnii

"Wildlife species observed during field survey June 16-18, 1990

(w) = Winter range only
(s) = Summer range only

All plant species recorded during field survey June 26-27, 1990.

Sources:  California Department of Fish and Game, 1983, California Wildlife/Habitat
Relationships Program. The distribution of California mammals, reptiles and

amphibians.

E.W. Jameson, Jr. and HJ. Peeters, Mammals of California, University of

California Press, Berkeley, California, 1988.

R.T. Peterson, 1969 A field Guide to Western Birds, Houghton Mifflin

Company, Boston.

R.C. Stebbins, 1985, A_Field Guide to Western Reptiles and Amphibians,

Houghton Mifflin company, Boston.

Grenfell, W.E., Jr., and w.f. Laudenslayer, Jr., eds. q983. the distribution of
California birds. California Wildlife/Habitat Relationships Program. Publ. #4.
Calif. Dept. Fish and Game, Sacramento, and USDA For. Serv., San

Francisco, CA.



RARE, ENDANGERED OR THREATENED SPECIES
KNOWN TO OCCUR IN THE PROJECT REGION!

Taxa

PLANTS

Hoary Draba
(Draba cana)

Kobresia
(Kobresia myosuroides)

Mono Lake Lupin
(Lupinus duranii)

Mono Milk Vetch
(Astragalus monoensis)

BIRDS

Northern Goshawk
(Accipiter gentilis)

90031

Status?

/ /] List 2

// List 2

/C2/List 1B

R/CI/List 1B

CSC3/ /

Notes

A low herbaceous perennial herb occurring

in rocky areas. Last observed in 1978 at the
timberline on a north facing talus slope above
a Whitebank Pine forest north of Lake
Geneview. -

This mountain sedge is known to occur in moist
habitats between 9,700 and 10,600 feet
elevations. In California known only from
Convict Basin.

A habaceous perennial found only in disturbed
areas of volcanic sand or gravel between 6500 -
8500 feet. Seattened plants of this species
observed in 1981 between Mammoth Mountain
and the highway to Minovet Summit from
Mammoth Lakes.

A perennial legume found in gravelly or sandy
flats, sometimes sheltered under and scrambling
through low sage at the 7,500 to 7,900
evaluations on the east slope of the Sierra
Nevada. Known principally in the Lookout
Mountain and Antelope Valley areas of Mono
County.

Known to breed throughout the Sierra Nevada
Mountains at mid to higher elevations. Key
habitats on north facing slopes near water.
Known to nest in Mammoth Lakes area as
recently as 1983.  Locational information
suppressed.



Taxa Status?

Great Grey Owl E/FSS2/
(Strix nebulosa)

Spotted Owl
(Strix Occidentalis) csczrr/
Yellow Warbler C5C2/ /

(Dendroica petechia brewsteri)

MAMMALS

Pacific Fisher
(Martes pennanti pacifica)

Wolverine T/C2/
(Gulo gulo)

1Source:

CSC3/FSS2/

Notes

Forages in wet meadows and nests and roosts
in nearby coniferous forests. Both old-growth
and second-growth forest is used. Year around
resident species. Active at times during day light
hours. One owl observed in 1975 at Valentine
Camp near Old Mammoth Lakes. Probable
breeding habitat nearby, but no recent surveys
have been done to evaluate breeding status.

Resident in conifer, dense Redwood, old growth,
multilayered mixed and Douglas Fir habitats from
sea level to approximately 7,600 ft. elevations.
Known to occur in Crystal Crag and Mammoth
Mountain areas. Locational information
suppressed

Known to occur in montane chaparral, in open
Ponderosa Pine and mixed conifer habitats. Last
known from area near Mammoth in 1923.

Species preys on a variety of small to medium
sized mammals in heavy stands of mixed species
of native timber. Most recently seen 3.5 miles
WNW of Mammoth Lakes in the vicinity of
Mammoth Lodge in the 1970s.

A large predator in high alpine habitats. Usually
in open areas above timber line. Most sightings
in California at the 8000 ft. level. Last observed
in 1947 near Clover Leaf Lake.

California Natural Diversity Data Base (CNDDB). Computer printout for four surrounding 7.5
minute guadrangle USGS maps in the project region (Old Mammoth, Bloody Mountain, Mammoth

Mountain, Crystal Crag). June 30, 1990.

California Department of Fish and Game, Bird Species of Special Concern in Calironria No. 78-

1 (June 1978). .

» Mammalian Species of Special Concern in California, Report 86-1 (June 1986).

, Special Animals List, April 1990.

90031



ZState/Federal/Other:
State:

California Endangered Species Act (1984), Native Plant Protection Act (1977), and the California
Environmental Quality Act.

R = Rare. Plants that although not currently Threatened are in such small numbers or restricted
habitats that they may become Threatened or Endangered if present conditions continue.

T = Threatened. Plants or animals likely to become Endangered in the foreseeable future in the
absence of protection action(s).

E = Endangered. Seriously in danger of becoming extinct.

CCE = California Candidate for listing as Endangered.

CCT = California Candidate for listing as Threatened.

CSC#= California Department of Fish and Game "Species of Special Concern”.

CFP = A California Department of Fish and Game "fully protected” species, as described in Section
4700 of Chapter 8, Section 5050 of Chapter 2, Division 6, Chapter 1, Section 5515.

Federal:

Federal Endangered Species Act of 1973, as amended.

E = Taxa formally listed as Endangered.

T = Taxa formally listed as Threatened

C1 = Candidate taxa for which there is enough information to support the biological appropriateness
of proposing to list as Threatened or Endangered.

C2 = Candidate taxa for which there is blologlcal information that indicates that proposing to list
the taxa as Threatened or Endangered is possibly appropriate, but for which substantial data on
biological vulnerability and threat(s) are not currently known or on file to support the immediate
listing.

C3 = Taxa that are no longer under consideration for listing. There are three subcategories,
depending on reason(s) for removal from consideration:

3A = Taxa believed to be extinct.

3B = Taxa with taxonomic problems that do not meet the Endangered Species Act definition
of a "species.”

3C = Taxa that are too common or widespread and/or those not subject to any identifiable
threat(s).

PE = Proposed Endangered.
FSS = Federal (BLM and USFS) Sensitive Species.

1 = Category 1 Candidate for Federal listing. (Taxa for which the U.S. Fish and Wildlife
Service has sufficient biological information to support a proposal to list as
Endangered or Threatened.)
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2 = Category 2 Candidate for Federal list. (Taxa which existing information indicates may
warrant listing, but for which substantial biological information to support a proposed
rule is lacking.)

w = Watch list. Location information for these taxa is not computerized. The NDDB
is currently collecting distribution information but maintains manual files only.

Other:

Section 15380 of the California Environmental Quality Act [CEQA (September, 1983)] has a
discussion regarding non-listed (State) taxa. This section states that a plant (or animal) must be
treated as Rare or Endangered even if it is not officially listed as such. If a person (or organization)
provides information showing that a taxa meets the State’s definitions and criteria, then the taxa
should be treated as such in an EIR.

The California Native Plant Society (CNPS) Inventory of Rare and Endangered Vascular Plants
(1985).

List 1 = Plants of Highest Priority.

List 1A = Plants presumed Extinct in California.
List 1B = Plants Rare or Endangered in California and elsewhere.

List 2 = Plants Rare or Endangered in California, more common elsewhere.
List 3 = Plants for which more information is needed.
List 4 = Plants of limited distribution (a watch list).
Priority:
Face immediate extirpation in California.

1.
2. Definitely in decline.
3. Vulnerable to extirpation due to small natural range.

3Suitable habitat for species maintenance and/or reproduction exists within project boundaries.
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I. INTRODUCTION

This report documents the findings of a traffic study conducted by Kaku
Associates to evaluate the potential traffic impacts and circulation needs of the
proposed Lodestar Master Plan in the Town of Mammoth Lakes, California. This
study is part of an overall Environmental Impact Report (EIR) which is being
prepared for the project by EIP Associates.

PROJECT DESCRIPTION

The proposed Lodestar development is a 210-acre master-planned resort community
which would include the following components: single-family homes; resort
condominiums; apartments for employee housing; lodges; resort hotels; a
commercial village; an 18-hole golf course which would be built throughout the
entire development area; and an overhead ski 1ift and ski back connecting the
commercial village to Mammoth Mountain Ski Area (MMSA) Base 7. Figure 1
illustrates the project site location in relation to the existing street system,
while Figure 2 illustrates the proposed project site plan.

As indicated on Figure 2, the project is divided into five development areas.
The following summarizes the proposed development for each area:

0 Areal
Area 1 would consist of 300 condominium units to be located on 20-acre
site. The units would be constructed over subterranean parking.

o Area 2
Area 2 would consist of 375 condominium and townhouse units to be located
on a 23-acre site. Subterranean parking would be provided for the
condominiums while the townhouses would have attached two-car garages.

o Area3
Area 3 would consist of 100 single-family homes and attached duplexes to
be located on a l4-acre site. The duplexes would have attached two-car
garages.
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0 Area 4
Area 4 would consist of 100 lodge and apartment (employee housing) units
to be Tocated on a 3-acre site. The number of lodge versus apartment
units has not yet been determined.

0o Area b
Area 5 is a 25-acre site to be developed with various mixed uses. The
land uses proposed for this area are as follows:

2 hotels with a combined total of 550 rooms and 550 underground
parking spaces. The hotels would have various support facilities
and amenities such as meeting rooms, restaurants, swimming pools, a
fitness center, and tennis courts. The hotels would be situated on
the north and south ends of Area 5.

- A pedestrian-oriented commercial village totalling 80,000 square
feet which is proposed to include retail shops, restaurants, movie
theaters, and a skating rink. The village would be located between
the two hotels. Parking for the village would be provided in part
by the hotel underground parking structures and also by its own
subterranean parking.

- 150 resort condominiums to be built over the retail shops.

- An overhead ski 1ift connecting the commercial village area with
MMSA Base 7 (Chair 15), with provision for ski back.

Project access would be provided by a series of internal local streets, four of
which would intersect Meridian Boulevard and two of which would intersect Minaret
Road. Figure 2 indicates the proposed internal circulation plan.

STUDY SCOPE

The scope for this study was developed in conjunction with the Town of Mammoth
Lakes. The base assumptions, technical methodologies and geographic coverage of
the study were all identified as part of the study approach. The study is
directed at the analysis of potential project-generated traffic impacts on the
adjacent street system. Afternoon peak hour intersection capacity analyses are
conducted in this study at the following fourteen intersections:

Minaret Road & Forest Trail

Minaret Road & Canyon Boulevard

Kelley Road & Lake Mary Road

Lakeview Road & Lake Mary Road

Minaret Road & Main Street/Lake Mary Road
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6. Sierra Boulevard & Main Street

7. 01d Mammoth Road & Main Street

8. Majestic Pines Drive & Meridian Boulevard
9. Minaret Road & Meridian Boulevard

10. Mono Street & Meridian Boulevard

11. 01d Mammoth Road & Meridian Boulevard

12. Minaret Road & Chateau Road

13. 01d Mammoth Road & Chateau Road

14. Minaret Road & 01d Mammoth Road

In addition, daily volumes and capacities are evaluated for the following
thirteen roadway segments:

Lake Mary Road - Lakeview Road to Minaret Road

Main Street - Minaret Road to Mono Street/Sierra Boulevard
Main Street - Mono Street/Sierra Boulevard to 01d Mammoth Road
Majestic Pines Drive - Meridian Boulevard to Kelley Road
Meridian Boulevard - Majestic Pines Drive to Minaret Road
Meridian Boulevard - Minaret Road to 01d Mammoth Road
Minaret Road - 01d Mammoth Road to Chateau Road

Minaret Road - Chateau Road to Meridian Boulevard

Minaret Road - north of Meridian Boulevard (future segment)
10. Minaret Road - south of Main Street (future segment)

11. Minaret Road - Canyon Boulevard to Forest Trail

12. 01d Mammoth Road - Chateau Road to Meridian Boulevard

13. 01d Mammoth Road - Meridian Boulevard to Main Street

WO~ P WR —

Also, potential project impacts at the proposed project access points onto
Minaret Road and Meridian Boulevard are evaluated in the study.

In order to assess the potential impact of the project on future traffic
operating conditions in the study area, the following traffic scenarios are
analyzed in the study:

o Existing Base Conditions
o Cumulative Base Conditions (without the Lodestar Master Plan)
o Cumulative Plus Project Conditions (with the Lodestar Master Plan)

Throughout the report, the traffic analysis concentrates on conditions for a peak
Saturday during the winter ski season, which represents the most-heavily
travelled and congested period on streets within Mammoth Lakes. Also, it is
anticipated that the proposed Lodestar project would generate more traffic (and
thus have greater traffic impacts) during the winter ski season than during the



summer months, as the project’s proposed visitor lodging units would be more
fully utilized during the winter ski season. Therefore, this study is concerned
solely with peak winter conditions, on the assumption that summer traffic volumes
would be adequately accommodated on roadways sized for winter conditions.

ORGANIZATION OF REPORT

The remainder of this report is divided into six parts. Chapter II presents an
analysis of the existing street system and winter weekend traffic conditions
within the study area. Forecasts of project-generated and future cumulative
traffic volumes are presented in Chapter III. Potential impacts of the proposed
project on cumulative traffic conditions are discussed in Chapter IV, while a
description of mitigation measures is presented in Chapter V. Chapter VI
includes a discussion of the proposed project site access and internal
circulation plan. The results and conclusions of the traffic study are
summarized in Chapter VII.



II1. EXISTING CONDITIONS

A comprehensive data collection effort was undertaken to develop a detailed
description of the existing conditions on and near the project site. The
assessment of conditions relevant to this study include land use, streets and
highways, traffic volumes, and operating conditions on the street system.

LAND USE

The proposed project site is currently undeveloped, consisting of both forested
and open areas. The project site is centrally located in the Town of Mammoth
Lakes, with a mixture of residential/lodging areas and undeveloped parcels to the
east, south and west. Commercial and lodging uses are present along Main Street
to the north of the project site.

ROADWAY SYSTEM

Regional Access

Regional access to the Town of Mammoth Lakes is provided by U.S. 395 via State
Route 203 and the Mammoth Scenic Loop road. State Route 203 is an east-west,
four-lane divided highway between the interchange with U.S. 395 and the Town.
Within Mammoth Lakes, both Main Street (east of Minaret Road) and Minaret Road
(north of Main Street) are designated as State Route 203. Main Street provides
four travel lanes, while Minaret Road provides four lanes at Main Street and
narrows to two lanes to the north of Main Street at Canyon Boulevard.



Local Roadways

Streets in Mammoth Lakes are classified in the Town of Mammoth Lakes General Plan
according to the following definitions:

o Arterials - Main traffic carrying facilities which accommodate relatively
high volumes of traffic at speeds up to 40 miles per hour.

o Collectors - Provide access from major residential, industrial, recre-
ational and commercial areas to arterial streets.

o Local Roads - Provide access from primarily residential areas to
collector or arterial streets.

o Rural Roads - Provide access to remote scenic or recreational areas.

Primary access to the Lodestar project site would be provided by Meridian
Boulevard and Minaret Road. The following is a brief description of the key
streets of interest in this study:

o Main Street/Lake Mary Road - West of Minaret Road, this facility is known
as Lake Mary Road and is a two-lane collector street. East of Minaret
Road, this facility is known as Main Street and is also designated as
State Route 203. Main Street is a major east/west arterial connecting
with all three of the other arterials in Mammoth Lakes (Minaret Road, 01d
Mammoth Road, and Meridian Boulevard). Main Street/State Route 203 also
provides the primary access into and out of the Mammoth Lakes area,
connecting with U.S. 395 approximately three miles to the east of the
Town. Main Street provides four travel lanes east of Minaret Road. A
two-way continuous left-turn lane is provided between Mono Street/Sierra
Boulevard and Sierra Park Boulevard. The intersections with Minaret Road
and 01d Mammoth Road are signalized.

o Meridian Boulevard - Meridian Boulevard is a four-lane arterial between
its western terminus at Majestic Pines Drive and Sierra Park Road east of
01d Mammoth Road. Parking is permitted in this section in summer months.

- East of Sierra Park Road, Meridian Boulevard is striped for two lanes and
connects with State Route 203, providing an alternative route into and out
of Mammoth Lakes. The intersection with 01d Mammoth Road is signalized.

o Minaret Road - Minaret Road is designated as State Route 203 between Main
Street and the Mammoth Mountain Ski Area and is designated as an arterial
in the Town General Plan. Between Main Street and Canyon Boulevard,
Minaret Road provides four travel lanes. From Canyon Road to the Mammoth
Mountain Ski Area, Minaret is a two-lane rural highway. Between Main
Street and the existing terminus of the Minaret Road to the south of Main
Street, Minaret is striped for two Tanes with a continuous left-turn lane.
Minaret Road does not presently exist between this location and Meridian



Boulevard, although eventual completion of this section is envisioned in
the General Plan. South of Meridian Boulevard to 01d Mammoth Road,
Minaret Road exists and is striped for two travel lanes. The intersection
with Main Street/Lake Mary Road is signalized.

01d Mammoth Road - 01d Mammoth Road is classified as an arterial.
Between its northern terminus at Main Street and south of Chateau Road (at
the Stove Restaurant), O1d Mammoth Road has two travel lanes and a two-way
continuous left-turn lane. Two lanes are provided from south of Chateau
Road to the western terminus of the paved section of 01d Mammoth Road (in
01d Mammoth). West of this point to Lake Mary Road, Old Mammoth Road is
narrow, unpaved, and closed during winter months. The segment of 0id
Mammoth Road between the Stove Restaurant and Ranch Road has recently been
reconstructed on a new alignment. On-street parking is permitted on 01d
Mammoth Road between Main Street and the Stove Restaurant, in the summer
only. The intersections of 01d Mammoth Road with Meridian Boulevard and
Main Street are signalized.

Maiestic Pines Drive - Majestic Pines Drive is a two-lane local road
between Monterey Pine Road/Kelley Road and its southern terminus adjacent
to the private residential community of Snowcreek.

Kelley Road - Kelley Road is a two-lane local road which connects
Majestic Pines Drive with Lake Mary Road.

Waterford Avenue - Waterford Avenue is a two-lane, discontinuous local
road within the community of 01d Mammoth. The road is about 20 feet wide
and is paved between 01d Mammoth Road and a point just north of Hill
Street. From Hill Street to a point just north of Glasscock Street the
road is unpaved.

Forest Trail - Forest Trail is a two-lane collector serving a residential
areas to the east and west of Minaret Road. To the east it terminates at
Main Street and to the west at Lakeview Boulevard.

Lakeview Boulevard - Lakeview Boulevard is classified as a collector. It
provides two travel lanes and provides access between Warming Hut II and
residential areas and Lake Mary Road (via Lakeview Road) and Minaret Road
(via Canyon Boulevard). Near Warming Hut II at the western end of
Lakeview Boulevard it turns north and becomes Canyon Boulevard.

Lakeview Road - Lakeview Road is a short, two-lane local road which
connects Lakeview Boulevard with Lake Mary Road. Traffic travelling from
Lake Mary Road to Warming Hut II must jog through Lakeview Road to obtain
access to Lakeview Boulevard.

Canyon Boulevard - Canyon Boulevard is an east/west, two-lane collector.
Near Warming Hut II at the western end of Canyon Boulevard it turns south
and becomes Lakeview Boulevard. It provides access between Warming Hut II
and residential areas and Minaret Road.

Miller Siding - This short two-lane local street provides a connection
between Minaret Road and Lake Mary Road.



o Sierra Boulevard - Sierra Boulevard is a north/south, two-lane collector
that connects Forest Trail with Main Street.

o Mono_Street - Mono Street is a north/south local street serving a
residential area. It is a paved street but is substandard in width and
does not have any curbs or gutters. Mono Street intersects Meridian
Boulevard to the south and connects with Main Street to the north via
frontage road access points at Lupin Street and Manzanita Road.

o Chateau Road - Chateau Road serves as a collector to the west of 01d
Mammoth Road and as a local street to the east of 01d Mammoth Road. It
provides two travel lanes.

o Azimuth Drive - Azimuth Drive is a two-lane collector which intersects
with Sierra Nevada Drive at its northern terminus and with Chateau Road at
its southern terminus.

o Sierra Nevada Drive - Sierra Nevada Drive is an east/west two-lane
collector intersecting with Azimuth Drive, Laurel Mountain Road, 01d
Mammoth Road, and Sierra Park Road.

Diagrams illustrating the existing lane configurations at the fourteen analyzed
intersections are contained in Appendix A.

EXISTING WINTER WEEKEND TRAFFIC VOLUMES

New 24-hour traffic counts were conducted at eleven of the thirteen analyzed
roadway segments on the weekends of March 31 and April 7, 1990 (no counts were
conducted for the two analyzed sections of Minaret Road north of Meridian
Boulevard and south of Main Street, as Minaret Road currently exists immediately
south of Main Street only and does not connect to Meridian Boulevard). New
afternoon peak hour turning movement counts were conducted at the following
eleven of the fourteen analyzed intersections on March 31 or April 7, 1990:

Kelley Road & Lake Mary Road

Lakeview Road & Lake Mary Road

Sierra Boulevard & Main Street

01d Mammoth Road & Main Street
Majestic Pines Drive & Meridian Boulevard
Minaret Road & Meridian Boulevard
Mono Street & Meridian Boulevard

01d Mammoth Road & Meridian Boulevard
Minaret Road & Chateau Road

01d Mammoth Road & Chateau Road
Minaret Road & 01d Mammoth Road

0000000 OO0OO0OO
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PM peak hour turning movement counts conducted by BSI Consultants, Inc., on March
4, 1989, were obtained from the North Village Specific Plan EIR for the remaining
three study intersections:

o Minaret Road & Main Street/Lake Mary Road
o Minaret Road & Canyon Boulevard
0 Minaret Road & Forest Trail

As indicated above, the majority of the new traffic counts conducted for this
study were counted in late March or early April, during the spring skiing season.
As this study is intended to evaluate traffic conditions for a peak winter ski
weekend, the existing traffic counts were factored to estimate weekend conditions
in the middle of the winter ski season. The factors used in this analysis were
derived from a comparison of available historical traffic count data for sample
Tocations to Mammoth Mountain Ski Area 1ift ticket sales data for the 1989 and
1990 ski seasons (obtained from the U.S. Forest Service). A regression analysis
was performed to develop relationships between traffic volumes and 1ift ticket
sales, with different equations developed depending upon the characteristics of
the roadway (i.e., arterials serving commercial areas, roadways on access routes
to MMSA base facilities, roadways primarily serving residential and lodging
areas).

The resulting estimates of existing daily traffic volumes for a peak winter
Saturday are illustrated on Figure 3, while the estimates of existing PM peak
hour intersection turning movements are presented in Appendix B.

EXISTING WINTER WEEKEND LEVELS OF SERVICE

Level of Service Methodology

Level of service (LOS) is a qualitative measure used to describe the condition
of traffic flow, ranging from excellent conditions at LOS A to overloaded
conditions at LOS F. The Town of Mammoth Lakes’ standard for acceptable level
of service is LOS C or better. Level of service definitions are included in
Tables 1 and 2 for signalized and unsignalized intersections, respectively.

1
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TABLE 1
LEVEL OF SERVICE DEFINITIONS FOR SIGNALIZED INTERSECTIONS

Level of Volume/Capacity
Service Ratio Definition

A 0.00 - 0.60 EXCELLENT. No vehicle waits longer than
one red light and no approach phase is
fully used.

B 0.61

0.70 VERY GOOD. An occasional approach phase
is fully utilized; many drivers begin
to feel somewhat vrestricted within
groups of vehicles.

C 0.71

0.80 GOOD. Occasionally drivers may have to
wait through more than one red light;
backups may develop behind turning
vehicles.

D 0.81 - 0.90 FAIR. Delays may be substantial during
portions of the rush hours, but enough
lower volume periods occur to permit
clearing of developing 1lines, preventing
excessive backups.

E 0.91 - 1.00 POOR. Represents the most vehicles
intersection approaches can accommodate;
may be long lines of waiting vehicles
through several signal cycles.

F Greater than FAILURE. Backups from nearby locations
1.00 or on cross streets may restrict or
prevent movement of vehicles out of the
intersection approaches. Tremendous
delays with continuously increasing
queue lengths.

Source: Transportation Research Board, Jransportation Research Circular No. 212,
Interim Materials on Highway Capacity, January 1980.

13



TABLE 2

LEVEL OF SERVICE DEFINITIONS FOR
TWO-WAY STOP-CONTROLLED INTERSECTIONS

Available Level of Expected Delay to
Reserve Capacity Service Minor Street Traffic
400 or more A Little or no delay.
300 to 399 B Short traffic delays.
200 to 299 C Average traffic delays.
100 to 199 D Long traffic delays.
0 to 99 E Very long traffic delays.
Less than 0 F Failure - extreme congestion.
(Any value) F Intersection blocked by external

causes.

Source: Transportation Research Board, Highway Capacity Manual, Special Report
209, 1985.
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The "Critical Movement Analysis-Planning" (CMA) (Transportation Research Board,
1980) method of intersection capacity analysis was used to determine the
intersection volume to capacity (V/C) ratio and corresponding level of service
for the turning movements and intersection characteristics at each of the
signalized intersections in the study area. The CMA methodology normally uses
a volume of 1,500 vehicles per lane per hour of green time as the capacity for
a two-phase traffic signal, with per lane capacities of 1,425 and 1,375 vehicles
per hour for signals with three and four critical signal phases, respectively.
However, adverse weather and street surface conditions experienced in Mammoth
Lakes during winter months can substantially reduce street and intersection
capacities. This is due to such factors as reductions in speed and increased
caution, use of tire chains, presence of snow removal equipment on the streets,
etc., during poor weather conditions. To present a "worst case" analysis and
ensure that the street system capacity is sufficient to accommodate traffic
volumes during snow and ice conditions, a reduced capacity value of 1,275
vehicles per lane per hour of green was used in this study for two phase signals
(15% lower than the standard capacity value), with a corresponding 15% reductions
in capacity for three and four phase signals.

The "Two-Way Stop Control" (Transportation Research Board, 1985) method was used
to conduct intersection capacity analyses for the unsignalized intersections.
This methodology provides an estimate of the "available reserve capacity" and
corresponding level of service for each of the constrained movements at the
intersection. Under existing conditions, all but three of the analyzed
intersections (Minaret Road/Main Street, 01d Mammoth Road/Meridian Boulevard and
01d Mammoth Road/Main Street) are unsignalized.

Levels of service for the analyzed roadway segments were determined based on a
comparison of daily volumes and daily capacities, using procedures similar to
those utilized in preparation of the Circulation Element for the Mammoth Lakes
General Plan. These procedures are based on estimated two-way daily roadway
capacity values of 12,500 vehicles per day (vpd) for a two-lane street, 17,500
vpd for a three-lane street (two through lanes plus a two-way continuous left-
turn lane), 25,000 vpd for a four-lane arterial and 30,000 vpd for a five-lane
street (four through lanes plus a two-way continuous left-turn lane). It should
be noted that these values are slightly lower than typical daily capacity values
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used for urban and suburban streets, and as such take into account the lower than
average street capacities often experienced in Mammoth Lakes during winter months
due to adverse weather and street surface conditions (as discussed above).

Existing Levels of Service

Table 3 shows the estimated existing daily levels of service on major streets in
Mammoth Lakes for a typical winter Saturday, while the level of service
worksheets are contained in Appendix C. As shown, all but two street segments
are currently operating at acceptable levels of service (LOS C or better). 01d
Mammoth Road is operating at a poor LOS E between Meridian Boulevard and Main
Street, and Minaret Road is operating at LOS F between Canyon Boulevard and
Forest Trail.

Table 4 summarizes the estimated existing afternoon peak hour V/C ratio or
available reserve capacity and corresponding level of service at each of the
fourteen analyzed intersections for a typical winter Saturday. As indicated in
the table, under estimated existing conditions, six of the fourteen analyzed
intersections are currently operating at unacceptable levels of service (i.e. LOS
D, E or F) during the PM peak hour. The signalized intersection of 01d Mammoth
Road/Meridian Boulevard operates at LOS D. The unsignalized intersections of
Minaret Road/Forest Trail, Lakeview Road/Lake Mary Road and 01d Mammoth
Road/Chateau Road operate at LOS D, while Sierra Boulevard/Main Street and
Minaret Road/Canyon Boulevard respectively operate at LOS E and F.

It should be recognized that the poor operating conditions indicated for these
five unsignalized intersections reflect conditions only for the stop-controlled
vehicles waiting to turn from the side street onto the major street, and do not
represent conditions for the intersection as a whole. Traffic on the major
street is not stopped.

It is interesting to note that the estimated existing traffic volumes at two of
the five unsignalized intersections currently operating at poor levels of service
(Minaret Road/Canyon Boulevard and Lakeview Road/Lake Mary Road) are sufficiently
heavy to satisfy standard traffic signal warrants, indicating that installation

16



of traffic signals at these two locations could potentially be considered (see
Appendix D). However, it should be noted that circulation improvements proposed
as part of the North Village Specific Plan (see Chapter 111), if implemented,
would eliminate the Minaret Road/Canyon Boulevard intersection.
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III. FUTURE TRAFFIC PROJECTIONS

In order to properly analyze the potential impact of the proposed project traffic
on the local street system, it was necessary to develop estimates of future
traffic conditions both with and without the project. Traffic projections for
the Cumulative Base scenario (representing future conditions without the
project), were developed along with forecasts for the Cumulative Plus Project
scenario (representing future conditions with the project). These projections
were developed assuming that certain street system improvements contained in the
Mammoth Lakes General Plan and programmed for implementation would be in place.

BASE STREET SYSTEM IMPROVEMENTS

The analysis of cumulative traffic conditions in this study assumes implementa-
tion of several planned roadway improvements. These improvements include those
that are planned by the Town of Mammoth Lakes and those that are proposed as part
of the North Village Specific Plan (a proposed project included in the cumulative
analysis for this study). The following summarizes these public and private
improvements.

Town of Mammoth Lakes Improvements

The fo]lowing roadway improvements are programmed for implementation by the Town
of Mammoth Lakes:

o Minaret Road - The Town of Mammoth Lakes is currently in the midst of
constructing Minaret Road as a two-lane roadway between its present
terminus just south of Main Street and Meridian Boulevard.

o Minaret Road/Main Street/Lake Mary Road - In addition to construction of

Minaret Road south of Main Street, the following localized intersection
improvements are planned: widen and/or restripe the southbound Minaret
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212 condominiums in The Ranch; and an additional 357 condominiums near
01d Mammoth Road.

o Juniper Ridge - Resort development consisting of 120 condominiums, 44
single-family dwelling units, a 250-room resort hotel and 35,000 square
feet of resort commercial space.

o Deer Creek - 195-room hotel.

o Shady Rest - 120 condominiums.

o Bluffs - 60 single-family dwelling units.

o Gateway - 75 single-family dwelling units.

Cumulative Traffic Generation and Distribution

Future traffic generation was estimated for the cumulative developments listed
above through a methodology developed specifically for use in Mammoth Lakes.
This methodology was designed to take into account the unique trip-making
characteristics associated with the ski resorts and the resort lodging
developments, and the interrelationships between the two.

The methodology consisted of the following basic steps:

o For Proposed Visitor Lodging (Hotel Rooms and Condominium Units)

1. Generate total trips for proposed visitor lodging, using standard
trip generation rates for the resort hotel rooms and a trip
generation rate developed specifically for the resort condominium
units (Table 6).

2. Separate visitor lodging trip generation into two parts: trips
to/from ski areas; and trips not associated with ski areas.

3. Reduce visitor lodging to/from ski area portion of trips due to non-
automobile modes (walk-ins, transit bus, tour bus). The mode splits
for ski-related trips were estimated as part of the ski area PAOT
allocation process described below.

4. Distribute remaining visitor lodging to/from ski area vehicular

trips to the various ski base facilities (MMSA and Sherwin Ski
Area).
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TABLE 6
WINTER SATURDAY TRIP GENERATION RATES

Average PM Peak Hour
Land Use Daily Rate Rate % In % Out
RESORT HOTEL
Base Rate: Outside Walk-In Zone® 8.0 0.56 60% 40%
(trips per room)
Effective Rate: Within Walk-In Zone® 7.2 0.36 51% 49%
(trips per room)
RESORT CONDOMINIUM
Base Rate: Outside Walk-In Zone® 5.6 1.18 60% 40%
(trips per DU)
Effective Rate: Within Walk-In Zone® 4.4 0.87 54% 46%
(trips per DU)
OTHER USES
Single-Family Residential? 10.1 1.01 63% 37%
(trips per DU)
Employee Housing (apartment)d 6.1 0.67 68% 32%
(trips per DU)
Commercial® [e] [e] 49% 51%

Notes:
a. Source: San Diego Association of Governments, San_Diego Traffic
Generators, January 1990 update.

b. Modified rate for resort lodging within one-quarter mile walk-in Zzone
surrounding ski base facilities or overhead 1ifts.

c. Trip generation rates for resort condominiums not available from standard
sources. Resort condominium rate derived assuming 1.6 ski and 4 non-sKki
vehicle trips per day per condominium unit, based on condominium visitor
occupancy, skier to total visitor ratio, PAOT to SAOT ratio, mode split
and peak percent factors as described in text.
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approach to provide a left-turn lane, a shared through/left-turn lane, and
a shared through/right-turn lane; widen and/or restripe the northbound
Minaret approach to provide a left-turn lane, a though lane, and a shared
through/right-turn lane.

o Minaret Road/Meridian Boulevard - Stripe all four approaches to provide
the following configurations: one left-turn lane, one through lane, and
one shared through/right-turn lane on the westbound and eastbound Meridian
approaches; one left-turn lane and one shared through/right-turn lane on
the northbound Minaret approach; one left-turn lane, one through lane,
and one right-turn lane on the southbound Minaret approach. Also, install
a four-phase signal with protected left-turn phasing for all four
approaches.

North Village Specific Plan Circulation Improvements

The following modifications to the roadway system within the North Village
Specific Plan area are proposed as part of the North Village Specific Plan:

o Minaret Road - Widen Minaret Road between Main Street and a point just
north of Forest Trail to provide four travel lanes and a continuous left-
turn lane. The two northbound lanes would merge into one lane just north
of Forest Trail, while the second southbound lane would begin at Forest
Trail. The improvements along Minaret Road would also include installa-
tion of a two-phase traffic signal at the Minaret Road/Forest Trail
intersection, with a continuous right-turn arrow for traffic turning from
eastbound Forest Trail into the second southbound Minaret Road lane
originating at Forest Trail.

o Lakeview Road/Lake Mary Road - Modify grades at the intersections of
Lakeview Road/Lake Mary Road and Lakeview Road/Lakeview Boulevard. Also,
install a traffic signal.

o Canyon Boulevard - Abandon Canyon Boulevard between Hillside Drive and
Minaret Road (eliminating its intersections with Spring Lane and Minaret
Road), with traffic re-routed to Forest Trail. Reconstruct the intersec-
tion of Hillside Drive/Canyon Boulevard to a higher elevation. Realign
the intersection of Hillside Drive and Forest Trail.

o Miller Siding - Abandon Miller Siding as a public road and lower grades
to provide better access to the underground parking garage which is
planned to be constructed as part of the North Village West Plaza.

o Berner Street - Closure of a portion of Berner Street just east of
Minaret Road, with traffic re-routed to Forest Trail.
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CUMULATIVE BASE TRAFFIC PROJECTIONS

Description of Cumulative Projects

The Cumulative Base traffic projections include traffic expected to be generated
by the following sources: proposed expansion of the Mammoth Mountain Ski Area
(MMSA) to 24,000 skiers-at-one-time (SAOT); construction of the proposed Sherwin
Ski Area at a capacity of 8,000 SAOT; and a number of residential/lodging/com-
mercial projects proposed for development throughout the Town. Information
regarding these projects was obtained from the Mammoth Lakes General Plan and
from previous traffic and environmental studies conducted in the Town, and was
updated by the Town of Mammoth Lakes Planning Department. These projects are
described below, and their locations are illustrated on Figure 4:

o Mammoth Mountain Ski_Area expansion - The proposed MMSA expansion plan
would increase the skier capacity from an estimated current capacity of
approximately 19,000 SAOT to an ultimate 24,000 SAOT, consistent with the
Mammoth Lakes General Plan. Table 5 summarizes the estimated existing and
ultimate SAOT by base facility. The expansion plan provides for a
substantial increase in skier capacity at Bases 4 and 7, with slight
decreases at Bases 1 and 2. New overhead l1ifts are anticipated which
would carry skiers between the proposed North Village Specific Plan
development and Base 2, and between the proposed Lodestar Master Plan
development and Base 7.

o Sherwin Ski Area (Alternative #6-Preferred Alternative) - 8,000 SAOT
design capacity with a base lodge located adjacent to and east of
Snowcreek Village. Parking would be provided for 2,000 automobiles and 30
buses, with access obtained via extensions of Minaret Road and Sherwin
Creek Road.

o North Village Specific Plan - Proposed resort development located on both
sides of Minaret Road in the vicinity of Main Street, to include a total
of 1,750 resort hotel rooms, 50 motel rooms, 400 condominium units and
80,000 square feet of commercial space. An overhead 1ift would be
constructed to transport skiers from North Village to MMSA Base 2 (Warming
Hut II), with a ski back provision. A shuttle bus system is proposed to
provide internal circulation within the North Village Specific Plan area.
Also, the circulation plan proposed as part of the North Village Specific
Plan would implement the series of street system changes described
previously under base street system improvements.

0 Snowcreek Master Plan (future development) - Proposed future phases of
the Snowcreek resort development include a total of up to: 1,200 resort
hotel rooms, 574 condominium units and 150,000 square feet of commercial
space in the Snowcreek Village area; 288 condominiums in Snowcreek V;
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TABLE 4
EXISTING WINTER WEEKEND PM PEAK HOUR INTERSECTION LEVELS OF SERVICE

PM Peak Hour
V/C Ratio or

Intersection Reserve Capacity LOS
1. Minaret Rd. & Forest Trail +117° D*
2. Minaret Rd. & Canyon Blvd. -87° F*
3. Kelley Rd. & Lake Mary Rd. +558° A
4. Lakeview Rd. & Lake Mary Rd. +132° D*
5. Minaret Rd. & Main St. 0.57° A
6. Sierra Bivd. & Main St. +11° E*
7. 01d Mammoth Rd. & Main St.  0.68° B
8. Majestic Pines Dr. & Meridian Blvd. +487° A
9. Minaret Rd. & Meridian Blvd. +472° A
10. Mono St. & Meridian Blvd. +322° B
11. 01d Mammoth Rd. & Meridian Blvd. 0.84° D*
12. Minaret Rd. & Chateau Rd. +678° A
13. 01d Mammoth Rd. & Chateau Rd. +144° D*
14. Minaret Rd. & 01d Mammoth Rd. +287° C
Notes:
a. Intersection controlled by stop-signs on the minor street approaches, with

b.

*

free-flowing traffic on the major street. Indicates available reserve
capacity and LOS for the most constrained movements on the minor street
approaches.

Intersection controlled by signal. Indicates volume/capacity ratio and LOS
for intersection operation as a whole.

Does not meet Town of Mammoth Lakes level of service standard.
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TABLE 6 (continued)
WINTER SATURDAY TRIP GENERATION RATES

Notes (continued):
d. Source: Institute of Transportation Engineers, Trip Generation, 4th
Edition, 1987.

e. Trip generation rates for retail/commercial uses vary according to the
size of the development. Trip generation calculated using the following

formulas:
Daily Trips: Ln(T) = 0.65 x Ln(A) + 5.92
PM Peak Hour Trips: Ln(T) = 0.52 x Ln(A) + 4.04
where:
Ln = Natural logarithm,
T = Two-way volume of traffic (total trip-ends), and
A = Area in 1,000 gross square feet of leasable area.
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5. Distribute visitor lodging non-ski trips to commercial areas,
including any internal commercial uses proposed within the cumula-
tive projects.

o For Proposed Single-Family Residential Units and Employee Housing Units

1. Generate total trips using standard trip generation rates (Table 6).

2. Distribute trips based on geographic distribution of commercial
areas and employment centers throughout the Town.

o For Proposed Resort-Related Commercial Development

1. Generate total vehicle trips using standard trip generation factors
(Table 6).

2. Reduce vehicular trip generation by 50% to account for internail
overlap between the commercial development and on-site visitor
lodging and for potential diversions from traffic already on
adjacent streets.

3. Distribute net remaining commercial-generated trips primarily to
residential areas throughout the Town.

o For Proposed MMSA Expansion and Sherwin Ski Area

1. Determine portion of projected ultimate persons-at-one-time (PAOT)
at each MMSA base and Sherwin Ski Area which would be walk-ins from
a one-quarter mile ring surrounding the base facility. For MMSA
Bases 2 and 7, the amount which would arrive via the proposed
overhead 1ifts from North Village and Lodestar, respectively, was
also determined.

2. The remaining PAOT (non-walk-in) was allocated to automobile, drop-
off, tour bus and transit bus modes. The automobile allocation was
derived based on the proposed ultimate parking supply to be provided
at the MMSA base facilities and Sherwin Ski Area (it should be noted
that no new parking spaces are proposed to be provided as part of
the MMSA expansion plan). Drop-off allocations were estimated
assuming that drop-offs represent seven percent of the total PAOT.
Tour bus allocations were determined based on projections obtained
from previous studies of 100 tour buses at MMSA Base 1 and 30 at
Sherwin. A1l other PAOT was assumed to utilize the public transit
system. Table 7 summarizes the estimated allocation of ultimate
PAOT to travel mode for each of the ski base facilities.

3. Vehicle trip generation was determined for each base facility from
the PAOT allocation based on assumed vehicle occupancy factors.

4. The overall net increase in future vehicular trip generation of the
MMSA base facilities and Sherwin Ski Area was compared to the
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estimated aggregate net increase in ski-related trip generation of
the proposed future lodging facilities. It should be recognized
that these trip types are in fact two ends of the same visitor
lodging to ski area trips. As a result, the future growth in ski
area-generated traffic was assigned from the proposed future visitor
lodging facilities. The trips were not assigned again from the ski
area end, as this would have resulted in a double-count of the
lodging to ski area trips. (It is of interest to note that the
estimated aggregate net increase in ski-related trip generation of
the proposed future lodging facilities, as projected using the above
methodology, is slightly higher than the projected overall net
increase in vehicular trip generation of the MMSA expansion and
Sherwin Ski Area. As such, assigning these trips from the lodging
end, rather than from the ski area end, results in a conservative
analysis.)

The following factors were assumed in this process:
o Average condominium visitor occupancy of 4.15 persons per unit, with 100%

of units occupied.

o Average hotel/motel visitor occupancy of 2.65 persons per room, with 100%
of rooms occupied. '

o 75% of all visitors to the Town on a winter Saturday actually ski.

o Non-skier to skier ratio of 0.07 at the slopes, yielding a ratio of 1.07
PAOT per SAOT.

o 75% of skiers staying in lodging within a one-quarter mile radius of a
base facility (MMSA or Sherwin) or overhead 1ift (North Village or
Lodestar) would walk to the nearby base facility/1ift. The remaining 25%
wgu]d travel via automobile or bus to another base facility (MMSA or
Sherwin).

o All skiers staying in lodging outside of a one-quarter mile radius of a
base facility or overhead 1ift would travel via automobile or bus to a
base facility (MMSA or Sherwin).

o Average automobile occupancy for skiers travelling to and from the ski
area by private automobile of 3.2 skiers per automobiie.

o Average peak period transit bus occupancy of 40 passengers per bus.
o Average peak period tour bus occupancy of 40 passengers per bus.

o 7% of all SAOT would be dropped-off and picked-up via private automobile
at the ski area.

o 52% of the daily SAOT would be in transit during the PM peak hour,
outbound from the base facility (MMSA or Sherwin).
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The above factors were utilized in combination with an assessment of the walk-in
potential for each base facility and overhead 1ift (determined from an evaluation
of the amount of existing and potential future lodging within one-quarter mile
of each facility), as indicated on Table 7, to develop two sets of mode split
factors for visitor lodging to ski area trips: one for trips between the ski
areas and visitor lodging located within the one-quarter mile walk-in zone; and
one for trips between the ski areas and visitor lodging located outside of the
one-quarter mile walk-in zone, as follows:

Mode Split
Lodging Within Lodging Outside
Mode Walk-In Zone Walk-In Zone
Walk-In 75% 0%
Transit Bus 5% 18%
Tour Bus 6% 26%
Drop-Off 3% 11%
Automobile 11% 45%
Total 100% 100%

These mode split estimates were applied to the base trip generation rates for the
resort hotel and resort condominium uses to derive effective trip generation
rates for visitor Todging located within the one-quarter mile walk-in zone, which
are also indicated in Table 6.

The resulting estimates of net vehicular trip generation for each of the
cumulative development projects is summarized on Table 8. As indicated on the
table, the seven cumulative development projects are projected to generate a net
total of approximately 46,980 daily vehicle trips on a peak winter Saturday, of
which approximately 4,415 would be during the afternoon peak hour. As discussed
previously, these trips include future trips generated by the MMSA expansion and
the Sherwin Ski Area. Thus, in order to avoid double-counting the ski area
trips, the MMSA and Sherwin Ski Area trips are not added to the cumulative total
indicated on the table.

Cumulative Base Traffic Forecasts

Figure 5 illustrates the resulting projection of winter Saturday daily traffic
volumes for the Cumulative Base scenario, assuming implementation of the base

31



TABLE 8

NET WINTER WEEKEND VEHICULAR TRIP GENERATION FOR CUMULATIVE PROJECTS

Daily trips rounded to nearest ten vehicles.
Peak hour trips rounded to nearest five vehicles.

32

Daily PM Peak Hour
Name/Location Land Use Size Trips In Out Total
North Village Hotel (walk-in) 200 rms 1,600 70 40 110
Hotel (non-walk-in) 1,550 rms 11,190 280 275 555
Motel 50 rms 360 10 10 20
Condominiums (walk-in) 40 du 220 25 20 45
Condominiums (non-walk-in) 360 du 1,590 170 145 315
Commercial 80,000 sf 3,210 135 140 275
Total 18,170 690 630 1,320
Snowcreek Resort Hotel (walk-in) 1,200 rms 8,660 220 210 430
Condominiums (walk-in) 575 du 2,430 270 230 500
Condominiums (non-walk-in) 856 du 4,790 605 405 1,010
Commercial 150,000 sf 4,840 190 195 385
Total 20,720 1,285 1,040 2,325
Juniper Ridge Resort Hotel (walk-in) 250 rms 1,810 45 45 90
Condominiums (walk-in) 120 du 510 55 50 105
Commercial 35,000 sf 1,880 90 90 180
Single Family 44 du 440 30 15 45
Total 4,640 220 200 420
Deer Creek Resort Hotel (walk-in) 195 rms 1,410 35 35 70
Shady Rest Condominiums (non-walk-in) 120 du 670 85 55 140
Bluffs Single Family 60 du 610 40 20 60
Gateway Single Family 75 du 760 50 30 80
Net Total 46,980 2,405 2,010 4,415
Notes:
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street system improvements and the cumulative projects described above. The
projected Cumulative Base PM peak hour intersection turning movements are
presented in Appendix B.

LODESTAR PROJECT TRAFFIC PROJECTIONS
Projection of traffic volumes generated by the proposed Lodestar project used the

same general process of trip generation, trip distribution and traffic assignment
as used above in the projection of traffic for the cumulative projects.

Project Traffic Generation

Traffic generation estimates for the proposed project were developed using the
methodology, assumptions and trip generation rates developed for use in the
cumulative projects analysis (and shown in Table 6). For this analysis, all of
the 550 resort hotel rooms and 150 resort condominium units proposed in Lodestar
Area 5 were assumed to be within the one-quarter mile walk-in zone surrounding
the proposed overhead 1ift from the commercial village to MMSA Base 7. One-half
(150) of the 300 resort condominium units proposed in Lodestar Area 1 were
assumed to be within the one-quarter mile walk-in zone surrounding MMSA Base 7.

The resulting estimates of net vehicular trip generation for the proposed
Lodestar project are summarized on Table 9. As indicated on the table, the
project is projected to generate a net total of approximately 13,160 daily
vehicle trips on a peak winter Saturday, of which approximately 1,515 would be
during the afternoon peak hour.

Project Traffic Distribution and Assignment

The geographic distribution of traffic expected to be generated by the proposed
project was determined using the same factors described previously for the
cumulative projects. Ski-related traffic generated by the resort hotel, motel
and condominium elements of the project was distributed to the various ski base
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TABLE 9
NET WINTER WEEKEND VEHICULAR TRIP GENERATION FOR PROPOSED PROJECT

Daily PM Peak Hour
Land Use Size Trips In Out Total
Resort Hotel (walk-in) 550 rms 3,970 100 95 195
Motel 50 du 400 20 10 30
Condominiums (walk-in) 300 du 1,320 140 120 260
Condominiums (non-walk-in) 525 du 2,940 370 250 620
Single Family 100 du 1,010 65 35 100
Employee Housing 50 du 310 25 10 35
Commercial Village 80,000 sf 3,210 - 135 140 275
Total 13,160 855 660 1,515

Notes:
Daily trips rounded to nearest ten vehicles.
Peak hour trips rounded to nearest five vehicles.
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facilities (MMSA and Sherwin). Non-ski-related traffic generated by the resort
hotel, motel and condominium elements of the project was distributed to
commercial areas throughout the Town as well as to the resort commercial uses
proposed within the Lodestar project. Traffic generated by the single-family
residential and employee housing elements of the project was distributed to
commercial and employment areas, while the net external traffic generated by the
commercial village was distributed primarily to residential areas throughout the
Town.

Figure 6 illustrates the assignment of the project-generated winter weekend daily
traffic to the roadway system, while Appendix B summarizes the project-generated
winter weekend PM peak hour traffic at the analyzed intersections.

CUMULATIVE PLUS PROJECT TRAFFIC PROJECTIONS

The traffic expected to be generated by the Lodestar project was added to the
projected Cumulative Base traffic volumes illustrated earlier on Figure 5 and in
Appendix B. Figure 7 illustrates the resulting projections of winter weekend
daily traffic volumes for the Cumulative Plus Project scenario, while Appendix
B summarizes the projected PM peak hour intersection volumes.
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IV. TRAFFIC IMPACT ANALYSIS

The previous chapter described the development of the traffic forecasts of future
conditions both with and without the proposed project. In this chapter,
intersection and roadway segment capacity analyses are conducted for both
scenarios to assess the potential impact of the proposed project-generated
traffic on the local street system.

SIGNIFICANT TRAFFIC IMPACT CRITERIA

As indicated, this traffic analysis was conducted as part of the overall EIR to
determine if the proposed project-generated traffic would have a significant
impact at any of the fourteen intersections or thirteen roadway segments that
have been identified. For the purposes of this study, the project is considered
to have a significant traffic impact if it contributes traffic to an intersection
or roadway segment which is projected to operate at an unacceptable level of
service (i.e., LOS D, E or F) after the addition of the project traffic.

Using this criteria, the project would not have a significant impact on an
intersection or roadway segment if it is operating at an acceptable level of
service (i.e., LOS C or better) after the addition of project regardless of the
volume of traffic which is added to the intersection or roadway segment.

CUMULATIVE BASE ANALYSIS

The Cumulative Base traffic volumes illustrated in Figure 5 and Appendix B were
analyzed using the same level of service methodologies used to assess existing
conditions (and described in Chapter II) to determine the projected winter
weekend daily and peak hour levels of service for the thirteen study roadway
segments and fourteen study intersections. Tables 10 and 11 summarize the
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As indicated in Table 11, poor PM peak hour levels of service are projected under
Cumulative Plus Project conditions for the same eleven intersections which are
projected to operate poorly under the Cumulative Base conditions. The addition
of project-generated traffic would result in a decline in level of service from
D to E at 01d Mammoth Road/Main Street, Minaret Road/Meridian Boulevard and Mono
Street/Meridian Boulevard, and from E to F at Minaret Road/Main Street. The
project-generated traffic is projected to increase V/C ratios at the signalized
intersections from between 0.02 (at Lakeview Road/Lake Mary Road) to 0.25 (at
Minaret Road/Main Street), and would also contribute to declines in operating
conditions at the unsignalized intersections. The intersections of Kelley
Road/Lake Mary Road and Majestic Pines Drive/Meridian Boulevard are projected to
continue to operate good levels of service with the addition of project traffic.
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V. MITIGATION MEASURES

The traffic impact analysis in Chapter IV determined that unacceptable levels of
service would be experienced on peak winter Saturdays along portions of Lake Mary
Road, Main Street, Minaret Road and 01d Mammoth Road on a daily basis and at
eleven of the fourteen analyzed intersections during the afternoon peak hour,
under both Cumulative Base and Cumulative Plus Project conditions. These
conditions result from the substantial amount of new traffic which would be
generated by the cumulative projects as well as by the proposed Lodestar project.
The proposed project is expected to contribute traffic to each of the locations
which are projected to operate at poor levels of service under the cumulative
conditions.

Therefore, a series of street system improvements have been developed in an
attempt to achieve acceptable operating conditions throughout the roadway system
with the projected future traffic volumes. These mitigation measures are
described below and are illustrated in Appendix A. Where possible, these
mitigations are consistent with roadway designations as contained in the
Circulation Element of the Mammoth Lakes General Plan. Also, these improvements
would be in addition to the roadway improvements either currently programmed by
the Town of Mammoth Lakes or proposed as part of the North Village Specific Plan
and assumed to be implemented in the Cumulative Base scenario (as described in
Chapter III).

MITIGATION MEASURES

Major Roadway Improvements

0 Minaret Road (Main Street/lLake Mary Road to south of 01d Mammoth Road) -
Widen Minaret Road between Main Street/Lake Mary Road and a point just
south of 01d Mammoth Road to provide four travel lanes plus the necessary
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snow storage easement. This improvement is consistent with the designa-
tion of Minaret Road as an arterial in the Town General Plan.

01d Mammoth Road (Main Street to south of Chateau Road) - Restripe or
widen 01d Mammoth Road between Main Street and a point just south of

Chateau Road to provide four travel lanes, and maintain the existing
continuous left-turn lane. This improvement is consistent with the
designation of 0ld Mammoth Road as an arterial in the Town General Plan.

Lake Mary Road (Main Street to lLakeview Road) - Widen Lake Mary Road

between Main Street and Lakeview Road to provide four travel lanes. The
outer westbound through lane within this road segment would become a
forced right-turn lane at the intersection with Lakeview Road.

Main Street (Sierra Boulevard to Minaret Road) - Widen and restripe Main
Street between Sierra Boulevard and Minaret Road to provide a two-way
continuous left-turn lane in the median (consistent with the existing two-
way continuous left-turn lane east of Sierra Boulevard).

Intersection Improvements

1.

5.

Minaret Road/Forest Trail - In addition to the traffic signal and other
improvements proposed as part of the North Village Specific Plan
circulation plan, widen Minaret Road just north of Forest Trail to provide
two southbound lanes, resulting in one exclusive left-turn lane, one
through lane and a shared through/right-turn lane on the southbound
Minaret approach to Forest Trail. Also, eliminate the constant eastbound
right-turn arrow for traffic turning from eastbound Forest Trail to
southbound Minaret which is proposed as part of the North Village Specific
Plan circulation plan.

. Lakeview Road/Lake Mary Road - In conjunction with the recommended

widening of Lake Mary Road as described above, the following localized
intersection improvements are required: widen or restripe the eastbound
Lake Mary Road approach to provide one exclusive left-turn lane and one
through lane (the second eastbound through lane recommended as part of the
Lake Mary Road widening east of Lakeview Road would begin at Lakeview
Road); widen the westbound Lake Mary Road approach to provide one through

- lane and one exclusive right-turn lane (the second westbound through 1ane

recommended as part of the Lake Mary Road widening east of Lakeview Road
would terminate as the forced right-turn lane at Lakeview Road); and
formally stripe the southbound approach Lakeview Road approach to provide
one exclusive left-turn lane and one shared left/right-turn lane. These
improvements would be in addition to the installation of a traffic signal
and grade reconstruction proposed as part of the North Village Specific
Plan circulation plan.

Minaret Road/Main Street/Lake Mary Road - Widen the northbound Minaret
approach to provide an exclusive right-turn lane. Restripe the southbound

approach and northbound departure to provide the following configuration
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10.

11.

on the southbound Minaret approach: two exclusive left-turn lanes, one
through lane, and one shared through/right-turn Tane. Restripe the
westbound approach and eastbound departure to provide a second left-turn
lane on the westbound Main approach. Also, modify the signal phasing to
provide Teft-turn protected phases on the north and south approaches which
would replace the existing split phasing on these approaches.

. Sierra Boulevard/Main Street - Restripe Main Street to provide a left-

turn lane on the eastbound approach (in conjunction with the recommended
widening of Main Street to provide a two-way continuous left-turn lane
between Sierra Boulevard and Minaret Road as described above). This would
remove turning vehicles from the through traffic lanes and thus improve
the overall operation of the intersection. However, installation of a
traffic signal is not recommended, as the cumulative traffic volumes do
not satisfy signal warrants (see Appendix D), and the projected poor level
of service would be experienced only by stop-controlled vehicles waiting
to turn left from Sierra onto Main.

. 01d Mammoth Road/Main Street - Restripe the northbound and eastbound

approaches to provide the following configurations: one exclusive left-
turn lane and one shared left/right-turn lane on the northbound 01d
Mammoth approach; one through lane, one shared through/right-turn lane,
and one exclusive right-turn lane on the eastbound Main approach.

. Minaret Road/Meridian Boulevard - In conjunction with the recommended

widening of Minaret Road to four through lanes as described above, the
following localized intersection improvements would be required: widen
both the northbound and southbound Minaret approaches to provide one
exclusive left-turn lane, one through lane, and one shared through/right-
turn lane on each approach; and widen and/or restripe the eastbound
approach Meridian to provide an exclusive right-turn lane. These
improvements would be in addition to the exclusive left-turn lanes on the
eastbound and westbound Meridian approaches and installation of a traffic
signal programmed for implementation by the Town of Mammoth Lakes.

Mono Street/Meridian Boulevard - Widen and restripe Meridian Boulevard to
provide left-turn lanes on both the eastbound and westbound approaches
(consistent with the two-way continuous left-turn lane proposed for
Meridian Boulevard as a project access improvement in Chapter VI). This
would remove turning vehicles from the through traffic lanes and thus
improve the overall operation of the intersection. However, installation
of a traffic signal is not recommended, as the cumulative traffic volumes
do not satisfy signal warrants (see Appendix D), and the projected poor
level of service would be experienced only by stop-controlled vehicles
waiting to turn left from Mono onto Meridian.

01d Mammoth Road/Meridian Boulevard - In conjunction with the recommended
widening of 01d Mammoth Road as described above, the following localized
intersection improvements would be required: restripe the southbound 01d
Mammoth approach to provide one exclusive left-turn lane, one through
lane, and one shared through/right-turn lane; and widen the northbound
01d Mammoth approach to provide two exclusive left-turn lanes, one through
lane, and one shared through/right-turn lane.
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12.

13.

14.

Minaret Road/Chateau Road - In conjunction with the recommended widening
of Minaret Road as described above, the following localized intersection
improvements would be required: stripe the northbound Minaret approach to
provide one through lane and one shared through/right-turn lane; widen
the southbound Minaret approach to provide one exclusive left-turn lane
and two through lanes; restripe the westbound Chateau approach to provide
an exclusive left-turn lane and a shared left-turn/right-turn lane; and
install a two-phase traffic signal (the cumulative traffic volumes satisfy
traffic signal warrants -- see Appendix D).

01d Mammoth Road/Chateau Road - In conjunction with the recommended
widening of 01d Mammoth Road as described above, the following localized
intersection improvements would be required: restripe the southbound 01d
Mammoth approach to provide one exclusive left-turn lane, one through
lane, and one shared through/right-turn lane; widen the northbound 01d
Mammoth approach to provide one exclusive left-turn lane, one through
lane, and one shared through/right-turn lane; and install a two-phase
traffic signal (the cumulative traffic volumes satisfy traffic signal
warrants -- see Appendix D).

Minaret Road/01d Mammoth Road - In conjunction with the recommended
widening of Minaret Road as described above, the following localized
intersection improvements would be required: widen the northbound Minaret
approach to provide one exclusive left-turn lane, one through lane and one
shared through/right-turn lane; widen the southbound Minaret approach to
provide one exclusive left-turn lane, two through lanes and one exclusive
right-turn lane; widen the westbound 01d Mammoth approach to provide two
exclusive left-turn lanes, one through lane and one exclusive right-turn
lane; widen the eastbound 01d Mammoth approach to provide one exclusive
left-turn lane, one through lane, and one exclusive right-turn lane; and
install a traffic signal with overlapping left-turn phasing on the 01d
Mammoth approaches (the cumulative traffic volumes satisfy traffic signal
warrants -- see Appendix D).

EFFECT OF PROPOSED MITIGATION MEASURES

Each of the analyzed roadway segments and intersections were evaluated under the
assumption that the mitigation measures identified above would be implemented.
Tables 13 and 14 summarize the results of these analyses. As indicated on Table
13, each of the roadway segments would operate at acceptable levels of service
(LOS C or better) on a peak winter weekend with the proposed roadway improve-
ments, with the exception of the two analyzed segments of Main Street between
Minaret Road and 01d Mammoth Road (which are projected to operate at LOS D and
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TABLE 14

WINTER WEEKEND PM PEAK HOUR INTERSECTION LEVELS OF SERVICE
CUMULATIVE PLUS PROJECT WITH MITIGATIONS

PM Peak Hour

Cumulative Cumulative
Plus Project w/ Mitigations
Intersection V/C LOS V/C LOS

1. Minaret Rd. & Forest Trail 1.14° F* 0.73 o

2. Minaret Rd. & Canyon Blvd. [c] [c]

3. Kelley Rd. & Lake Mary Rd. [e] [e]

4. Lakeview Rd. & Lake Mary Rd. 0.89°  D* 0.47 A

5. Minaret Rd. & Main St. 1.22 F* 0.94 £*

6. Sierra Blvd. & Main St. +10® E* +10° E*

7. 01d Mammoth Rd. & Main St. 0.91 E* 0.59 A

8. Majestic Pines Dr. & Meridian Blvd. [e] [e]

9. Minaret Rd. & Meridian Blvd. 0.95°  E* 0.68 B
10. Mono St. & Meridian Blvd. +86° E* +86° E*
11. 01d Mammoth Rd. & Meridian Blvd. 1.32 F* 0.94 E*
12. Minaret Rd. & Chateau Rd. +6° E* 0.36 A
13. 01d Mammoth Rd. & Chateau Rd. -48° F* 0.56 A
14. Minaret Rd. & 01d Mammoth Rd. -701* F* 0.80 C
Notes:

a. Intersection controlled by stop-signs on the minor street approaches, with
free-flowing traffic on the major street. Indicates available reserve
capacity and LOS for the most constrained movements on the minor street
approaches.

b. Intersection would be signalized in conjunction with proposed North Village

Specific Plan improvements.

. Intersection would be vacated in conjunction with proposed North Village

Specific Plan improvements.

. Intersection to be signalized as a Town of Mammoth Lakes improvement.

e. No mitigations required for this location.

Does not meet Town of Mammoth Lakes level of service standard.
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As indicated on Table 14, each of the analyzed intersections would operate at
acceptable levels of service during the winter weekend afternoon peak hour with
the proposed intersection improvements, with the following four exceptions (each
of which is projected to operate at LOS E):

Minaret Road/Main Street/Lake Mary Road
Sierra Boulevard/Main Street

Mono Street/Meridian Boulevard

01d Mammoth Road/Meridian Boulevard

OO0 o0O0o

Further evaluation of the locations identified above which are projected to
continue to operate at poor levels of service indicates that substantial
additional physical improvements (such as widening Main Street to provide six
through lanes or widening the 01d Mammoth/Meridian Boulevard intersection into
adjacent commercial parcels) would be needed which may not be feasible. At
Sierra Boulevard/Main Street and Mono Street/Meridian Boulevard, traffic signals
would be required to improve the poor levels of service projected for stop-
controlled vehicles waiting to turn from the side street (Sierra or Mono) onto
the major street (Main or Meridian). However, traffic signal warrants are not
satisfied by the projected volumes at these locations, indicating that the side
street volumes would not be sufficient to justify the delays to and degradation
of flows on the major street which would be incurred if a signal were to be
installed. These results imply that, if the projected travel demands in fact
materialize in the future, additional measures such as implementation of an
extensive and successful public transit system would be needed to accommodate the
peak winter weekend.

However, it should be recognized that the level of service projections in this
study represent a conservative "worst case" scenario combining peak winter
weekend traffic volumes with reduced capacities due to adverse weather and road
surface conditions (snow and ice). Levels of service better than those projected
would be experienced during most of the year, including the spring, summer and
fall months and winter weekdays, when lower traffic volumes are present on the
roadway system. Better levels of service would also be experienced during peak
winter weekends with "normal"™ (dry) roadway conditions, when the street and
intersection capacities would be greater.
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An evaluation was conducted of the projected winter weekend traffic volumes at
these locations assuming typical capacities associated with "normal" (dry)
roadway conditions to determine the potential levels of service which would be
experienced when snow and ice conditions are not present. This evaluation
determined that the two signalized intersections of Minaret Road/Main Street/Lake
Mary Road and 01d Mammoth Road/Meridian Boulevard, as well as the affected
segments of Main Street on a daily basis, would operate at acceptable levels of
service of C. Although poor levels of service would still be experienced by
stop-controlled vehicles waiting to turn from the side street at the unsignalized
intersections of Sierra Boulevard/Main Street and Mono Street/Meridian Boulevard,
these results indicate that each of the analyzed street segments and signalized
intersections throughout the Town would operate at acceptable levels of service
with winter weekend traffic during "normal" surface conditions, assuming
implementation of the series of mitigation measures recommended previously.

LODESTAR PROJECT CONTRIBUTION

The mitigation measures discussed above are intended to achieve acceptable levels
of service throughout the roadway system under cumulative conditions, wherever
feasible. As discussed in Chapter IV, however, the poor cumulative traffic
conditions at these locations result from both the addition of traffic generated
by the proposed Lodestar project and the cumulative growth in traffic volumes
resulting from other proposed cumulative developments throughout the Town.
Therefore, in order to ascertain that portion of the cumulative mitigation
measures which could be attributable to the proposed Lodestar project, an
analysis was conducted to determine the percentage contribution of the proposed
Lodestar project to the projected cumulative traffic volumes at each location.

Tables 15 and 16 summarize the results of this analysis, for winter weekend daily
traffic on the analyzed roadway segments and for afternoon peak hour traffic at
the analyzed intersections, respectively. As indicated on Table 15, the Lodestar
project is projected to contribute anywhere from one percent (on Lake Mary Road
between Lakeview Road and Minaret Road) to 23% (on Minaret Road south of Main
Street) of the total cumulative daily winter weekend traffic volumes on the
roadway segments requiring mitigation. If existing background traffic is not
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TABLE 16

PERCENT CONTRIBUTION OF PROJECT TRAFFIC TO
CUMULATIVE WINTER WEEKEND PM PEAK HOUR TRAFFIC

Percent of
Percent of Total Cumulative
Cumulative Traffic® Traffic Growth®
Other Other
Intersection Lodestar Projects Existing Lodestar Projects

1. Minaret Rd. & Forest Trail 4% 13% 83% 24% 76%

2. Minaret Rd. & Canyon B1. [c] [c] [c] [c] [c]

3. Kelley Rd. & Lake Mary Rd. 1% 17% 82% 7% 93%

4. Lakeview Rd. & Lake Mary Rd. 2% 10% 88% 19% 81%

5. Minaret Rd. & Main St. 12% 36% 52% 25% 75%

6. Sierra B1. & Main St. 9% 19% 72% 31% 69%

7. 01d Mammoth Rd. & Main St. 6% 24% 70% 20% 80%

8. Majestic Pines Dr. & Meridian Bl. 1% 28% , 71% 4% 96%

9. Minaret Rd. & Meridian B1. 20% 56% 24% 26% 74%

10. Mono St. & Meridian BI1. 24% 19% 57% 56% 44%

11. 01d Mammoth Rd. & Meridian Bl. 8% 28% 64% 21% 79%

12. Minaret Rd. & Chateau Rd. 14% 67% 19% 18% 82%

13. 01d Mammoth Rd. & Chateau Rd. * 46% 54% * 100%

14. Minaret Rd. & 01d Mammoth Rd. 7% 67% 26% 10% 90%
Notes:

a. Percent of total cumulative traffic volume, including existing traffic.
b. Percent of incremental increase in traffic, not including existing traffic.

c. Intersection would be vacated in conjunction with proposed North Village Specific Plan
improvements.

* Less than one percent.
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considered in this analysis, the Lodestar project would contribute anywhere from
3% (on Lake Mary Road between Lakeview Road and Minaret Road) to 32% (on Minaret
Road south of Main Street) of the net incremental growth in cumulative future
traffic volumes.

As indicated on Table 16, the Lodestar project is projected to contribute between
less than one percent (at 0ld Mammoth Road/Chateau Road) to 24% (at Mono
Street/Meridian Boulevard) of the total cumulative afternoon peak hour winter
weekend traffic volumes at the intersections requiring mitigation. Again, if
existing background traffic is not considered in the analysis, the Lodestar
project contribution would range from less than one percent (at 01d Mammoth
Road/Chateau Road) to 56% (at Mono Street/Meridian Boulevard) of the net
incremental increase in cumulative future traffic volumes.
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VI. SITE ACCESS AND INTERNAL CIRCULATION ANALYSIS

This chapter presents an analysis of the preliminary access and internal
circulation plan proposed for the Lodestar Master Plan. The access and internal
circulation analysis is based upon the Cumulative Plus Project winter weekend
traffic projections developed in Chapter III.

PROPOSED ACCESS AND INTERNAL CIRCULATION PLAN

The preliminary project site plan illustrated previously in Figure 2 indicates
that access to the proposed Lodestar project would be provided by a series of
internal local streets, four of which would intersect Meridian Boulevard and two
of which would intersect Minaret Road. Primary internal circulation would be
provided via these access roads, while secondary circulation would be provided
via local cul-de-sacs connecting to the access roads.

As indicated on Figure 2, the six access points onto Meridian Boulevard and
Minaret Road have been assigned reference numbers for discussion purposes.
Access number 1 onto Minaret Road would serve Lodestar Areas 2 and 4, while
access number 2 onto Minaret Road would serve Areas 2, 4, 1 and 5. Access number
3 onto Meridian Boulevard would primarily serve Lodestar Area 1, and access
number 4 onto Meridian Boulevard would primarily serve Area 5. Access number 5
onto Meridian would serve Areas 2 and 4, while access number 6 onto Meridian
would serve Area 3 only.

EVALUATION OF INTERNAL CIRCULATION SYSTEM

A review of projected daily and peak hour traffic volumes on the proposed
internal roadways serving the Lodestar site indicates that each of the streets
would be adequate to accommodate the projected traffic volumes at good levels of
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service with two through lanes (one in each direction). Thus, each of the
internal roadways providing access to the Lodestar project site should be
constructed to two-lane collector street standards. The proposed internal cul-
de-sacs should be constructed to two-lane local street standards.

EVALUATION OF SITE ACCESS POINTS

The projected peak hour traffic volumes at the six project access points were
evaluated to determine the potential levels of service and to ascertain whether
traffic signals would be warranted. The following table summarizes the results
of this analysis:

Volumes Meet Level of
Access # (Location) Signal Warrants? Service
1 (Minaret Road) yes A*
2 (Minaret Road) yes A*
3 (Meridian Boulevard) no E
4 (Meridian Boulevard) no E
5 (Meridian Boulevard) no D
6 (Meridian Boulevard) no D

*

assuming signalization

As indicated in the table, the projected traffic volumes at access numbers 1 and
2 would be sufficient to warrant installation of traffic signals (see Appendix
D). Both of these locations would operate under very poor conditions without
signalization (LOS E at access number 1 and LOS F at access number 2), and both
would operate at excellent levels of service (LOS A) assuming signalization.

The projected traffic volumes at access numbers 3 through 6 would not be
sufficient to satisfy signal warrants. Since the projected poor LOS of D or E
at these locations would be experienced only by stop-controlled vehicles waiting
to exit the project site and turn left onto Meridian Boulevard, with good levels
of service‘experienced by all other movements at the intersections, it is
recommended that traffic signals not be installed (the close spacing of traffic
signals at these locations, if they were to be installed, would likely result in
a degradation of level of service along Meridian Boulevard itself). Rather, it
is recommended that Meridian Boulevard be widened and restriped to provide a two-
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way continuous left-turn lane along the entire Lodestar project frontage, from
west of access number 3 to east of Manzanita Road. This would remove turning
vehicles from the through traffic lanes and thus improve the overall operation
of the intersections along Meridian Boulevard.

The following measures are recommended to avoid potential adverse impacts related
to the project site access plan:

o Traffic signals should be installed at access numbers 1 and 2 onto Minaret
Road. Left-turn storage pockets should be provided on the southbound
Minaret -approach to access number 1, and on both the northbound and
southbound approaches to access number 2. Two approach (outbound) lanes
and one departure (inbound) lane should be provided on each access road.
At access number 1, the outbound lanes should be striped as one Teft-turn
and one right-turn lane. At access number 2, the outbound lanes should be
striped as one left-turn lane and one shared through/right-turn lane.

o The four access points onto Meridian Boulevard should be controlled by
stop signs on the project access approaches, with uncontrolled traffic
flows along Meridian. Two approach (outbound) lanes and one departure
(inbound) Tane should be provided on each access road, with the outbound
lanes striped as one left-turn and one right-turn lane.

o Access number 6 (from Lodestar Area 3 to Meridian Boulevard) should be
aligned directly opposite the existing Joaquin Road, to form a four-way
intersection rather than two slightly offset "T" intersections. Through
movements from the access road onto Joaquin Road should be permitted from
the rightmost approach (outbound) lane on the access road.

o Access number 5 (from Areas 2 and 4 to Meridian Boulevard) should be
located as close as possible to the midpoint between Minaret Road and
Joaquin Road/access number 6, to maximize the spacing between the three
adjacent intersections.

o Widen Meridian Boulevard along entire Lodestar project frontage to provide
a two-way continuous left-turn lane, thus providing lTeft-turn storage on
Meridian at each of the proposed project access roads (access numbers 3,

. 4, 5 and 6), as well as at the existing intersections of Meridian with
Vi];a Vista Drive, Joaquin Road, Lupin Street, Mono Street and Manzanita
Road.

59



VII. SUMMARY AND CONCLUSIONS

This study was undertaken to analyze the potential traffic impacts of the
proposed Lodestar Master Plan on the surrounding street system. The following
summarizes the key findings of this analysis:

o A total of thirteen roadway segments and fourteen intersections were
analyzed within the study area for this project. Two of the roadway
segments currently operate at unacceptable levels of service (LOS D, E or
F) on peak winter weekends, while six of the intersections currently
operate at unacceptable levels of service during the winter weekend
afternoon peak hour.

o The proposed project would generate a net total of approximately 13,160
new daily vehicle trips on a peak winter weekend day, of which approxi-
mately 1,515 are projected to occur during the afternoon peak hour.

o Analysis of the Cumulative Base conditions, representing future conditions
without the proposed project, indicates that eight of the thirteen
analyzed roadway segments and eleven of the fourteen analyzed intersec-
tioas :ou1d operate at unacceptable levels of service on a peak winter
weekend.

o Analysis of the Cumulative Plus Project conditions indicates that, with
the addition of traffic expected to be generated by the proposed Lodestar
project, the same eight roadway segments and eleven intersections would
operate at unacceptable levels of service on a peak winter weekend. An
additional analyzed roadway segment (Main Street between Sierra Boulevard
and 01d Mammoth Road) would decline from LOS C to LOS D. The proposed
project is expected to contribute to the poor cumulative conditions at
$ach of these locations, and thus would significantly impact these same

ocations.

o The roadway improvements proposed in Chapter V would mitigate the
projected poor cumulative operating conditions on all but two of the
impacted roadway segments on a daily basis (Main Street between Minaret
Road and Sierra Boulevard and between Sierra Boulevard and 01d Mammoth
Road), and all but four of the impacted intersections during the afternoon
peak hour (Minaret Road/Main Street/Lake Mary Road, Sierra Boulevard/Main
Street, Mono Street/Meridian Boulevard and 01d Mammoth Road/Meridian
Boulevard). Additional physical improvements to further mitigate these
remaining impacts do not appear to be feasible or practical, particularly
since the projected levels of service represent a "worst case" scenario
combining peak winter weekend traffic volumes with weather-related
reductions in intersection and street capacities. These conditions would
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not be present during most of the year. Under "normal" (dry) weather and
road surface conditions, each of the analyzed street segments and
signalized intersections are projected to operate at acceptable levels of
service during peak winter weekends.

The proposed Lodestar project is projected to contribute anywhere from 3%
(on Lake Mary Road between Lakeview Road and Minaret Road) to 32% (on
Minaret Road south of Main Street) of the net incremental growth in
cumulative future daily traffic volumes on the roadway segments requiring
mitigation. The Lodestar project contribution would range from less than
one percent (at O01d Mammoth Road/Chateau Road) to 56% (at Mono
Street/Meridian Boulevard) of the net incremental increase in cumulative
future traffic volumes at the intersections requiring mitigation.

Each of the proposed internal roadways providing access to the Lodestar
project site should be constructed to two-lane collector street standards.
The proposed internal cul-de-sacs should be constructed to two-lane local
street standards.

The two proposed project access points onto Minaret Road should be
signalized, while the four proposed project access points onto Meridian
Boulevard should be controlled by stop signs on the access roadway
approaches. Each access roadway should provide two approach (outbound)
and one departure (inbound), with an exclusive left-turn Tane on the
outbound approach. Left-turn pockets should be provided on Minaret Road
at the project access points, and a two-way continuous left-turn lane
should be provided on Meridian Boulevard along the entire Lodestar project
frontage. Access number 6 (from Lodestar Area 3 to Meridian Boulevard)
should be aligned directly opposite the existing Joaquin Road. Access
number 5 should be located close to the midpoint between Minaret Road and
Joaquin Road/access number 6.
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It should be noted that the Cumulative Base forecasts represent traffic demand
at each of the roadway segments and intersections under analysis. When streets
or intersections become severely congested, traffic will generally choose another
route. Since it is not possible to analyze all possible paths when distributing
traffic and since it is of value to understand the magnitude of the demand and

the potential "worst case" conditions, traffic projections at some locations may
be unrealistically high. The levels of service projected for these locations may
be unlikely to occur, but provide an indication of the magnitude of the potential
problems.

CUMULATIVE PLUS PROJECT ANALYSIS

The Cumulative Plus Project traffic volumes illustrated in Figure 7 and Appendix
B were analyzed to determine the future operating conditions with the addition
of project traffic. Table 12 summarizes the projected winter weekend daily
levels of service for the analyzed roadway segments, while the final column in
Table 11 summarizes the projected winter weekend afternoon peak hour intersection
levels of service.

As indicated in Table 12, poor daily levels of service are projected under
Cumulative Plus Project conditions for the same roadway segments (sections of
Lake Mary Road, Main Street, Minaret Road and 01d Mammoth Road) which are
projected to operate poorly under the Cumulative Base conditions. In addition,
operating conditions along Main Street between Sierra Boulevard and 01d Mammoth
Road are projected to decline from a good LOS C to an unacceptable LOS D. The
addition of project-generated traffic would result in increases in the projected
volume to capacity ratios at each of these locations. The streets which would
be impacted most significantly by the proposed project include Main Street
(increases in V/C of 0.06 to 0.12), Minaret Road between 01d Mammoth Road and
Main Street (V/C increases of 0.11 to 0.35) and 01d Mammoth Road (increases of
0.04 to 0.06). This indicates that, at these locations, the project-generated
traffic would utilize between approximately 4% (01d Mammoth Road between Meridian
Boulevard and Main Street) to 35% (Minaret Road south of Main Street) of the
daily roadway capacity.
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TABLE 11

WINTER WEEKEND PM PEAK HOUR INTERSECTION LEVELS OF SERVICE
CUMULATIVE BASE AND CUMULATIVE PLUS PROJECT

PM Peak Hour

Cumulative Cumulative
Base Plus Project
Intersection V/C LOS V/C LOS

1. Minaret Rd. & Forest Trail 1.08°  F* 1.14®  F*
2. Minaret Rd. & Canyon Blvd. [c] [c]
3. Kelley Rd. & Lake Mary Rd. +511° A +507° A
4. Lakeview Rd. & Lake Mary Rd. 0.87°  D* 0.89°>  D*
5. Minaret Rd. & Main St. 0.97 E* 1.22 F*
6. Sierra Blvd. & Main St. +10° E* +10° E*
7. 01d Mammoth Rd. & Main St. 0.87 D* 0.91 E*
8. Majestic Pines Dr. & Meridian Blvd. +352° B +346° B
9. Minaret Rd. & Meridian Blvd. 0.82¢  p* 0.95¢  E*
10. Mono St. & Meridian Blvd. +180° D* +86° E*
11. 01d Mammoth Rd. & Meridian Bivd. 1.21 F* 1.32 F*
12. Minaret Rd. & Chateau Rd. +50° E* +6° E*
13. 01d Mammoth Rd. & Chateau Rd. -48° F* -48° F*
14. Minaret Rd. & 01d Mammoth Rd. -630° F* -701° F*
Notes:

a. Intersection controlled by stop-signs on the minor street approaches, with
free-flowing traffic on the major street. Indicates available reserve
capacity and LOS for the most constrained movements on the minor street
approaches.

b. Intersection would be signalized in conjunction with proposed North Village
Specific Plan improvements.

c. Intersection would be vacated in conjunction with proposed North Village
Specific Plan improvements.

d. Intersection to be signalized as a Town of Mammoth Lakes improvement.

*

Does not meet Town of Mammoth Lakes level of service standard.
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results of this analysis, indicating the projected winter weekend levels of
service for the Cumulative Base scenario for roadway segments and intersections,
respectively. The intersection level of service worksheets are presented in
Appendix C.

The results of this analysis indicates that traffic conditions on streets and
intersections throughout the Town would decline substantially from existing
conditions under the Cumulative Base scenario. Comparing the results in Table
10 with the existing conditions summarized in Table 3, it can be seen that
operating conditions along the following analyzed roadway segments are projected
to deteriorate to poor levels of service of F as a result of the growth in
traffic from cumulative projects:

Lake Mary Road - Lakeview Road to Minaret Road
Main Street - Minaret Road to Sierra Boulevard
Minaret Road - 01d Mammoth Road to Main Street
01d Mammoth Road - Chateau Road to Main Street

00 o0Oo

Table 11 indicates that eleven of the fourteen analyzed intersections would
operate at LOS D, E or F during the afternoon peak hour under the projected
Cumulative Base conditions (as compared to six under existing conditions). These
intersections are as follows:

Minaret Road/Forest Trail
Lakeview Road/Lake Mary Road
Minaret Road/Main Street

Sierra Boulevard/Main Street
01d Mammoth Road/Main Street
Minaret Road/Meridian Boulevard
Mono Street/Meridian Boulevard
01d Mammoth Road/Meridian Boulevard
Minaret Road/Chateau Road

01d Mammoth Road/Chateau Road
Minaret Road/01d Mammoth Road

0000000000 O0O

The intersections of Kelley Road/Lake Mary Road and Majestic Pines Drive/Meridian
Boulevard are projected to continue to operate good levels of service (LOS A and
B, respectively). As discussed in Chapter III, the intersection of Minaret
Road/Canyon Boulevard would be eliminated as part of the circulation improvements
proposed as part of the North Village Specific Plan.
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Intersection Configurations
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APPENDIX B
WINTER WEEKEND PM PEAK HOUR INTERSECTION TURNING MOVEMENTS
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14 MINARET RD. R 110 - i - &3 -1 - - -1 - - 71
% OLD MAMMOTH | L 1101 g [ 621 i L 1 i L 711
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LODESTAR

CUMULATIVE FLUS LODESTAR FM FEAKE TURNING MOVEMENTS
WINTER WEEKEND CONDITIONS

e e o e o
t

H INTERSECTION ! NORTHEOUND | SOUTHEOUND

iND STREETS N T R i L T R ¢ L T R
¢ 1 MINARET RD. 217 368 T30 47 1027 741 60 12 25831
H % FOREST TRAIL | [ 618] i (11481 i [ 4261 i
¢t I KELLY RD. S | - 1087 - - -4 - 127 11
i % LAKE MARY RD.: [ 136] ] L ] i [ 2181 H
! 4 LAKEVIEW V- - - 1 366 - 611 59 I83 -
i % LAKE MARY RD.: £ ] i L 4271 ‘ [ 442] i
! S MINARET RD. C 74 T64 26611006 S72 1497 60 562 1130
: % MAIN : [ 7041 ' [17271 g [ 740] H
{ & SIERRA % MAIN I - - - 1 48 - 107 24 1884 - i
H g L ] i f =81l ] (12081 i
! 7 OLD MAMMOTH Ie92 - go: - - - - 261 10461
: % MAIN i £ 7721 i L ] i [13071 '
! 8 MAJ. FINES P 9 10341 277 =5 - - - -
: % MERIDIAN ‘ L 1123 i L 3121 i £ ] i
! 9 MINARET RD. {181 453 s21 105 S07 76 107 481 2B6i
{ % MERIDIAN i [ 6861 i [ 6881 i [ 8741 :
! 10 MONO ET. V- - - 1 96 - 161 13 603 -
i % MERIDIAN : L ] H [ 721 i [ 6161 :
¢ 11 OLD MAMMOTH 1 2T8 L6462 1941 287 944 04 131 152 2391
: % MERIDIAN : [1094] : [15351 i [ 822 i
! 12 MINARET RD. . 683 6% 20 821 - - - -
: % CHATEAU RD. ‘ L 746] ‘ { 8411 i L ] '
! 1T OLD MAMMOTH : 11 825 47 S0 957 2011 103 11 L3
: % CHATEAU RD. i [ 840] i (12081 H [ 1171 :
! 14 MINARET RD. 1123 401 456 13 852 2241 147 373 20510
: 2 OLD MAMMOTH f 9801 i [ 7891 i [ 7211 i

G/14/790
WESTEOUND
L T =
Z8 146 20
[ &41
75 1951 -
[ 2261
[ S6Z1
255 IB7 480G
[11Z22]
- 1059 2
108213
108 284 -
£ 2!21]
126 - 14
[ 2741
42 3I20 11°F
[ 4771
- 657 26
[ 6931
206 230 209
[ 74%5]
97 -
[ 1031
e = 3
L 491
I8 I 1
[ B8791]



TABLE C-2
RELATIONSHIP OF LEVEL OF SERVICE TO RESERVE CAPACITY

Available Level of Expected Delay to
Reserve Capacity Service Minor Street Traffic
400 or more A Little or no delay
300 to 399 B Short traffic delays
200 to 299 C Average traffic delays
100 to 199 D Long traffic delays
0to 99 E Very long traffic delays
Less than 0 F Failure - extreme congestion
(Any value) F Intersection blocked by

external causes

The remainder of this appendix contains the worksheets used to calculate the
winter weekend PM peak hour levels of service at the analyzed intersections. In
addition to the calculation of V/C ratio or reserve capacity, each worksheet
indicates the hourly volumes for each turning movement, the lane configuration
for each approach, and the type of intersection control.

The worksheets are grouped in the following order:

1. Existing Conditions

2. Cumulative Base Conditions

3. Cumulative Plus Project Conditions

4. Cumulative Plus Project Conditions with Mitigations

Please refer to the appropriate sections of the report for more detailed
descriptions of these scenarios.

c-3






UNSIGNALIZED FOUR-LEG INTERSECTION LEVEL OF

Major Street: MINARET RD.
Minor Street: FOREST TRAIL
Scenario:

=+ + 3 1t > 3+t 2 F 2 Sttt 2 ¥+ 2 + 2+ 1 2 3 2+ 2 4 5 3 F S+ 1+ 25+ 3 35 7 573
STEF 3: THROUGH FRDM MINOR STREET (vV8,Vi11)
Conflicting Flows: 1/72 V2 + V2 +
Vi + V6 +
VS + V4 = ve8
16 + 364 +
71 + 20 +
786 + 24 = 1281 wvph
Critical Gap: Tc = 6.0 sec
Fotential Capacity: Cp€ = 185 pcph
Impedance Factor: F8 = 0.995
Actual Capacity: Cm8 = Cp8
F1 F4 = 164 pcph
STEF 4: LEFT TURN FROM MINOR STREET (V7,V10)
Conflicting Flows: Ve8 + Vi1 +
vViz2 = Ve7
1281 + 7 +
S8 = 1346 vph
Critical Gap: Tc = 6.5 sec
Fotential Capacity: Cp7 = 136 pcph
Actual Capacity: Cm7 = Cp7 x
F1 F4
P11 F12 = 108 pcph
SHARED LANE CAFACITIES
Two Movements (L+T): Csh = NA pcph
Two Movements (T+R): Csh = NA pcph
Three Movements: Csh = 148 pcph
F+ 3+ 3 3 3t >+ + + I+ t + 1 3+ 1+ 32 1 3+ 3 1t + 1t 1+ 1ttt 13 st ittt it
RESERVE CAFACITY AND LOS
Volume
Movement V)
Left Turn from Minor Street (V7) NA
Through from Minor Street (VB) 31
Right Turn from Minor Street (V?) NA
lLeft Turn from Minor Street (VIO) NA
Through from Minor Street (V11) 67
Right Turn from Minor Street (V12) NA
Left Turn from Major Street (Vi) 71
Left Turn from Major Street (V4) 24

EXISTING (SAT) BASE 17,000 SAOT

SERVICE ANALYSIS (Page 2)

Peak Period:

PM

4+ 40+ +

Veill

1286
6.0
1e4

0.975

"+ 0+

1/72 V&6 + VS
V4 + vz
v2 + Vi
10 + 786
24 + Z1

264 + 71

Tc =

Cpil =

F11 =

Cmil = Cp1l1

‘4 » F1

Vecll + ve

ve

1286 + 2

9

Tc =

Cplo =

Cmi0o = Cpio0O

F4 x F1
F8 x F9

Csh =

Csh =

Csh =

Capac—- Resrve
ity Capcty

(Cm)

NA
148
NA

(Cr)

NA
117
NA

o ¥ ¥ ¥ ¥ Y T Y T I T e L L Y e T T T T T T e e I T T Ty ryry v =
LR a2 g 2 2 i 2 2t 2 2t 1t 2 22 32 2 43 31 ittt 2 2 2 2 32 2 2 4 3 2 3 4



Intersection Configurations
CUMULATIVE
CUMULATIVE WITH
EXISTING BASE MITIGATIONS
Lakeview Rd. Lakeview Rd. Lakeview Rd.
4. Lakeview Rd. & U @ LU @
Lake Mary Rd. <_‘L )k E\— <L
ﬁT Lake Mary Lake Mary Lake Mary
— Rd. 2 Rd. — Rd.
5. Minaret Rd. & \_® rL@ (E@
L= L= =
Main St | ke )l\ N Lake Va Lake ©— Mann
Mary am Mary ™7 Main St. Mary =7
o \M, st o _)‘\ﬁ/ o _Q‘WTT( st.
—>
— | xx TN N
Minaret Rd. Minaret Rd. Minaret Rd.
Sierra Bivd. Sierra Blvd.
6. Sierra Blvd. & J\ EM * A ~__
Main St | Same as < -
e s Main St Existing — Main St.
R — _"__/>
—_—
LEGEND:
@ Number of Signal Phases.
P Stop Sign

Q Functions as a separate turn lane, although not striped.
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Q09-Aug-90 Kaku Associates
UNSIGNALIZED "T" INTERSECTION LEVEL OF SERVICE ANALYSIS
Major Street: LAKE MARY RD. Peak Period: PM
Minor Street: KELLY RD.
Scenario: EXISTING (SAT) BASE 17,000 SAOT
I 4 1 3131t 3 1ttt 11t 1t 1ttt i1ttt 1t i1t ittt ittt 3t 313
INFUT VOLUMES AND DATA fm————— VS 22 M S
111 V2= 2 -——=V4 b6 a t
Major Street 69 VI-———- / jgr
Average Speed: 39 mph \ < v > o e
Num of Lanes-VZ2I: 1 v \ / r e
Rgt Trn Lane-Vi: 0O (0O=N,1=Y) H i t
Minor Street v7 Ve
Stop or Yield: 0 (0=5,1=Y) 22 91
Shared Lane-LR: 0O (0=N,1=Y) Minor Street
4+ 43+ S+ 4 S+ 41 3+ 3 X+ S+t S+ 3 S+ S+ T 2 2 1+ 3 S 3t 4 2 2+ + 4+ 3 2 X I+ 3 3 S+ T 1+ 4 + 22+ + £+ 1+ 3+ 2 1 T+ 1 £+
STEF 1: RIGHT TURN FROM MINOR STREET (V9)
Conflicting Flow: i Ve = 1/2 V3 + V2 = IO+ 111 = 146 vph
Critical Gap: ! Te = 3.5 sec
Fotential Capacity: i Cp? = 947 pcph
Actual Capacity: i Cm? = Cp9 = 947 pcph
STEF 2: LEFT TURN FROM MAJOR STREET (V4)
Conflicting Flow: i Vc4d = VI + va = 69 + 111 = 180 vph
Critical Gap: i Tc = S.0 sec
Fotential Capacity: i Cp4d = 1011 pecph
Impedance Factor: i P4 = 0.95%
Actual Capacity: i Cm4 = Cp4s = 1011 pcph
STEF 3: LEFT TURN FROM MINOR STREET (V7)
Conflicting Flow: P Ve7 = 1/2 VI + V2 + VS + V4 =
' ' I5 + 111 + 123 + &6 = 335 vph
Critical Gap: i Te = 6.5 sec
Fotential Capacity: i Cp7 = 607 pcph
Actual Capacity: { Cm7 = Cp7 F4a = 580 pcph
Shared Lane Capacity: | Csh = NA pcph
t 1+ ¢t + 1 3 + 1ttt 1t 3t 1t 1+t % 2 1 : I I 1 It I I F 1 1t 1 t 131t 1t 1ttt 1ttt 1 ¥+t ¥ 1+ 3 1 ¢+ttt ¢t ¢4+ 21+
RESERVE CAPACITY AND LOS Capac- Resrve
Volume ity Capcty
Movement (V) (Cm) (Cr) LOS
Left Turn from Minor Street (V7) 2 580 558 A
Right Turn from Minor Street (V9) 91 Q47 8S6 A
Left Turn from Major Street (V4) &b 1011 945 A



11. Old Mammoth Rd. &
Meridian Blvd.

)lk

Meridian Blvd.

=1l
Old Mammoth Rd.

12. Minaret Rd. & i\ d\—
Chateau Rd. v Chateau Rd.
*
Minaret Rd.
LEGEND:

@ Number of Signal Phases.
b Stop Sign

EXISTING
Mono St.
10. Mono St & )\ Ny
Meridian Bivd. ¥ )
Mendian Blvd.
2
—_—

Intersection Configurations

CUMULATIVE
BASE

Same as
Existing

Same as
Existing

Same as
Existing

Q Functions as a separate turn lane, aithough not striped.

CUMULATIVE

WITH
MITIGATIONS

Mono St.

N— *
A=
&.
= Meridizn Bivd.

—_—
—_—

Meridian Blvd.

= 7

Old Mammoth Rd.

NR=
1Y

Minaret Rd.

Chateau Rd.

IKAKKU A\SSOCIATES ‘J
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09-Aug-90 Kaku Associates

UNSIGNALIZED “T" INTERSECTION LEVEL OF SERVICE ANALYSIS

Major Street: MERIDIAN ELVD. Peak Period: PM
Minor Street: MINARET RD.
Scenario: EXISTING (SAT) BASE 17,000 SADT
i 3 3 31 3 I I I 1+t I It I 1ttt 3t 1t 132t 1t 1311111ttt 1113231323313+ttt 113
INFUT VOLUMES AND DATA o —— VS 285 M S
292 Vi-—————- v -——=V4 J1 a t
Major Street 57 Vi-——- / jr
Average Speed: IS5 mph \ ) \Y > o e
Num of Lanes-Vi: 2 v \ / r e
Rgt Trn Lane-V3: 1 (O=N,1=Y) : : t
Minor Street V7 Ve
Stop or Yield: O (0=S8,1=Y) 24 23
Shared Lane-LRK: 1 (0=N,1=Y) Minor Street

Y S e T T T T e T e T T e e T r I Tt L T I 3 T T It It 1 Tt Tt ¥+ F F
22+ 1 2 3 2 3 245t 1t 1 1111 1ttt 1 R R R

STEF 1: RIGHT TURN FROM MINOR STREET (V9)

Conflicting Flow: P Ve® = 1/2 VI + V2 = O + 1446 = 146 vph
Critical Gap: i T = 5.5 sec
Fotertial Capacity: 1 Cp9 = @47 pcph
Actual Capacity: i Cm? = Cp9 = 947 pcph
STEF 2: LEFT TURN FROM MAJOR STREET (V&)
Conflicting Flow: i Vc4b = VI + v2 = 87 + 292 = 349 vph
Critical Gap: i Tc = 5.5 sec
Fotential Capacity: i\ Cp4d = 746 pcph
Impedance Factor: i F4 = 0.97%
Actual Capacity: i Cm4 = Cp4a = 746 pcph
______________________ : ——— — —— — — = Y = - - S A e e S S S S S e S W S S D e —— -
STEF 3: LEFT TURN FROM MINOR STREET (V7)
Conflicting Flow: 1 Ve7 = 1/2 V2 + VI + VS + V4 =

i QO+ 292 + 285 + I = 608 vph
Critical Gap: P Tc = 7.0 sec
Potential Capacity: ! Cp7 = X711 pcph
Actual Capacity: { Cm7 = Cp7 x F4 = I62 pcph
Shared Lane Capacity: | Csh = S19 pcp
=====================3:===========================.==================
RESERVE CAFPACITY AND LOS Capac- Resrve

Volume ity Capcty

Movement (Vv) (Cm) (Cr) LOS
Left Turn 4rom Minor Street (V7) 47 519 472 A
Right Turn from Minor Street (V9) NA NA NA
Left Turn from Major Street (V4) 31 74646 715 (]

e T T T T T T T e e e Yy rr 1t 1ty rr1r 3 r1rrrrtirvrr1rre 1+ttt
12 1+t 1 1 1ttt 1t 1 1t 1 1t 11t 1t 1 2ttt 1 T 1t 1ttt 1ttt Attt 2133+t 2 23 3 4312 31 3 2 bl



IMFAX 2.2Z2 Traffic Analysis on Microcomputers FRC ENGINEERINC

Frogram Licensed To: taku Assoclates

|_ODESTAR
CUMULATIVE BASE FM FEAE TURNING MOVEMENTS /14790
WINTER WEEKEND CONDITIONS

! INTERSECTION ' NORTHEDOUND ! SOUTHBOUND i EASTEOUND i WESTEOUND
tNO STREETS i L T R ¢+ L T R { L T R ¢ L T R
¢ 1 MINARET RD. ' 217 IS I 47 953 74 60 13 3530 =28 16 z
' % FOREST TRAIL | [ 6011 H {10741 i [ 42461 : 641
¢ T KELLY RD. V29 - 105 - - - - 127 84! 75 151 ~
d % LAKE MARY RD.| L 1241 : C ] i [ 2131 i 2261
¢t 4 LAKEVIEW Vo= - - 1 244 - bl 59 38T -4 - Iz8 224
: % LAKE MARY RD.! C ] : L 4081 : [ 4421 : S92
! S MINARET RD. 1 &I IOl 11911006 451 149) 65 562 1% 109 87 480
: % MAIN i [ 4821 g [1606] : [ 7181 ] 3761
¢! & SIERRA & MAIN + - - - 1 48 - 107 24 1758 -4 - 29 23
: i £ | H [ 5g1l g (17791 i 982
¢ 7 OLD MAMMOTH i 642 - gor - - -1 - 237 9951 108 260 -
] & MAIN ' L 7221 i L ] i (123221 L 3681
i 8 MAJ. FINES V- e 1031 272 29 -0 - - - 1 126 - 14
H % MERIDIAN 1 [ 11213 : [ 2071 i L ] i 2721
i 9 MINARET RD. V126 89 2T 6T 468 b= 78 IB6 2744 1 258 <
: % MERIDIAN ' [ S0e1l g [ 5941 i [ 73g1 ; 3421
! 10 MONO ST. - - - 1 56 - 161 13 445 - - 485 :
i % MERIDIAN i £ ] i L 721 i { 4581 : 5211
! 11 OLD MAMMOTH L1467 L0 194 287 94T 2501 g 101 193 206 200 I0°
] % MERIDIAN ] 102113 : £14801 ‘ L 3771 : 7151
! 12 MINARET RD. Vo= S0%5 O 20 7359 - - - - 1 96 - &
' % CHATEAU RD. i [ 565 i L 7791 i L ] H 1021
! 1% OLD MAMMOTH : 11 B2S 4, S0 957 2011 103 11 R 8 3 B
; % CHATEAU RD. H [ 8401 g [12081 : L 1171 : 491
! 14 MINARET RD. 123 291 456 17 489 224! 143 I7IT 2091 I8 362 &0
t 2. OLD MAMMOTH [ 8701 g [ 7261 i { 7211 : B0E1
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IMFAX Z2.22 Traffic Analysis on Microcomputers FRC ENGINEERING
Frogtram Licensed To: Fkaku Associates
LODESTAR

CUMULATIVE FLUS LODESTAR FM FEAL TURNING MOVEMENTS - 9/14/90
WINTER WEEKEND CONDITIONS

} INTERSECTION ! NORTHEOUND i SOUTHEOUND
tNO STREETS VoL T R+ L T R+ L T R I L T R
1 MINARET RD. v 217 68 =30 47 1027 741 60 13 ISIL I8 16 20
% FOREST TRAIL [ 6181 i [114€1 i [ 4261 i [ &41
7 KELLY RD. =1 - 105 - - - - 127 91+ 75 131 -
2, LAKE MARY RD. [ 1361 i C ] ‘ [ 2181 : [ 2261
4 LAKEVIEW - - - 1 I6b - it 59 IBZ -5 - IEg 2350
% LAKE MARY RD. L ] { 4271 ; [ 442] [ 9631

5 MINARET RD. 1006 572 149

b5 Se2 11Tt 255 I87 480

% MAIN { 7041 : {17271 i L 7401 [1122]
6 SIERRA % MAIN - - - i 4B - 10 24 1884 - - 10359 i)
£ ] i r Sel i {19081 10821
7 OLD MAMMOTH 692 - so: - - - - 261 10440 108 284 -
% MAIN L 7721 i L ] i [13071 [ 2921]
g MAJ. FINES - 9 1031 277 5 - - - - 126 - 14
% MERIDIAN { 1121 [ 212] i L ] [ 2741

% MINARET RD. 1 181 453 52 107 481 2B&: 42 T20 11

i P105 507 761

i % MERIDIAN [ 6861 i [ 6881 i [ 8741 [ 4771

¢ 10 MONO ST. - - - i 56 - 16, 13 603 - - 657 Z
: %, MERIDIAN L ] H t 723 H [ 6161 [ 693]

¢+ 11 OLD MAMMOTH 2B 662 1941 287 944 T04: 131 152 23 206 270 2CT
i % MERIDIAN [10941] H (15351 i [ 5221 [ 745]

i 172 MINARET RD. - 683 63 20 821 -1 - - -1 97 - &
: 2, CHATEAU RD. [ 7461 i [ 8411 i L ] b [ 1031

¢ 1T OLD MAMMOTH 11 825 4, SO 957 2011 103 11 Ry =] i/ e
: 2. CHATEAU RD. L 8401 ] [1208] i [ 1171 d [ 4%]

i 14 MINARET RD. 127 401 4561 13 552 2241 143 373 205! IB6 62 1D
: 2, OLD MAMMOTH f 9801 : { 7891 i { 7211 \ [ 8791



13-Aug-90 Kaku Associates

UNSIGNALIZED FOUR-LEG INTERSECTION LEVEL OF SERVICE ANALYSIS

Major Street: OLD MAMMOTH RD. Peak FPeriod: PM
Minor Street: MINARET RD.
Scenario: EXISTING (SAT) BASE 17,000 SADT

-2+t 2 2 2 3 2 3 P 2321 1 - T 1t - 1t 1+ Tt 1T 1 T 1ttt i+ttt ittt i1ttt t

INFUT VOLUMES AND DATA

viz Vi1 vVio
26 11 17
Major Street H : ]
Aver age Speed: 5 mph H H H
Num of Lanes-VI: 1 / : \
Rgt Trn Lane-VI: O (0=N,1=Y) < v ’ >
Num of Lanes-V3: 1 - \ M S
Rgt Trn Lane-Vé6: O (O=N,1=Y) / -—=-Vé B at
Vi——- 26 {mm—— ve 177 I r
Minor Street (V7,VB,V9) V2-———- » 242 --=-V4 42 o e
Stop or Yield: 0 (0=5,1=Y) Vi-—- 169 / r e
Shared Lanes: O (O=N,1=LT, \ v t
2=TR,3=LTR) v < - >
\ i /
Minor Street (V10,V11,VID) i : }
Stop or Yield: 0 (0=5,1=Y) : i !
Shared Lanes: 2 (0=N,1=LT, V7 ve ve
2=TR,Z=LTR) 63 Z 81
Minor Street
STEF 1: RIGHT TURN FROM MINOR STREET (V9,V1ID)
Corflicting Flows: 1/72 V3 + V2 = ve9 1 1/2 V6 + V5 = VeliZ
8BS + 242 = 327 vph i 4 + 177 = 181 vph
Critical Gap: Tc = S.9 sec { Tc = 5.9 sec
Fotential Capacity: Cp9 = 766 pcph | Cpl2 = 910 pcph
Impedance Factor: F9 = 0.930 { P12 = 0.980
Actual Capacity: Cme® = Cp9? = 766 pcph | Cmi2 = Cpl2 = 210 pcph

——— — —— —— - — — —— — ———— ———— ] ———— — i —  — G — — o S (e — T G o — | S G P W M S e e - — — ——— - S —— — —

STEF Z2: LEFT TURN FROM MAJOR STREET (Vv4,V1)

Conflicting Flows: VI + V2 = Vc4 ! Ve + VS = Vel

169 + 242 = 411 vph | 8 + 177 = 185 vph
Critical Gap: Tc = 5.0 sec | Tc = 5.0 sec
Fotential Capacity: Cp4 = 785 pcph | Cpl = 1006 peph
Impedance Factor: F4 = 0.970 i Pl = 0.980
Actual Capacity: Cm4 = Cp4 = 785 pcph | Cml = Cpl = 1006 pcph

continued .....



level of service and V/C ratio based on the sum of critical volumes and the
number of critical phases are shown in Table C-1.

TABLE C-1
RELATIONSHIP OF LEVEL OF SERVICE TO CRITICAL VOLUME

Maximum Sum of Critical Volumes

Two Three Four or Level of
Phases Phases More Phases Service Iypical V/C Ratio
765 725 700 A 0.00 - 0.60
895 845 820 B 0.61 - 0.70
1,020 970 935 C 0.71 - 0.80
1,150 1,090 1,055 D 0.81 - 0.90
1,275 1,210 1,170 E 0.90 - 1.00
—————— not applicable---—-- F Greater than 1.00

The "Two-Way Stop Control" method was employed to determine the levels of service
at the two-way stop-sign controlled intersections within the study area. This
methodology bases the level of service on the amount of delay expected to be
experienced by stopping vehicles.? The delay to stopped vehicles on the minor
street is dependent upon the volume of traffic on the major street. Vehicles
from the minor street will only pull out into the traffic stream when there is
an acceptable gap in traffic on the major street. The intersection level of
service is therefore evaluated based upon the amount of "reserve capacity”
available for the minor street traffic to pull out into or across the major
street traffic. The lower the reserve capacity, the lower the number of addi-
tional vehicles on the minor street that could be accommodated at the intersec-
tion and the greater the delay to minor street traffic. If the reserve capacity
reached zero, no additional vehicles could turn from the side street or cross the
main street (any available gaps for such movements are already utilized). Table
C-2 indicates the relationship of reserve capacity to level of service.

Source: Transportation Research Board, Highway Capacity Manual,
Special Report 209, 1985, Chapter 10.

c-2
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09-Aug=F0

alu Associates

UNSIGNALIZED FOUR-LEG INTERSECTION LEVEL OF SERVICE ANALYSIS

Major Street: MINARET RD. Peak Feriod: PM
Minor Street: FOREST TRAIL
Scenario: EXISTING (SAT) BASE 17,000 SAOT
========================================================================
INFUT VOLUMES AND DATA
Viz 20! V1o
58 7 2
Major Street H : !
Average Speed: 30 mph H ' :
Num of Lanes—-VZ: 1 / ' \
Rgt Trn Lane-VI: O (0=N,1=Y) A v - ¥
Num of Lanes-VGS: 1 - \ MS
Fgt Trn Lane-V6: O (0=N,1=Y) / —-—=V& 20 a t
Vi-——- 71 fm———- v 786 J r
Minor Street (V7,VE,V9) V2————- > 364 -—-V4 24 o e
Stop or VYield: O (O=8,1=Y) VI——— 31 / r e
Shared Lanes: T (O=N,1=LT, \ v t
2=TR,2=LTR) v < - i
\ ! /
Mimor Street (V1O,V11,V12) : : i
Stop or Yield: O (0=5,1=Y) H : H
Shared Lanes: Z (0=N,1=LT, V7 Ve Ve
2=TR,3=LTR) 20 2 9
Minor Street
STEF 1: RIGHT TURN FROM MINDR STREET (V%?,V1Z)
Conflicting Flows: 1/2 V3 + V2 = Ve 1 1/2 V6 + VS = Vel
16 + 364 = 380 vph | 10 + 786 = 796 vph
Critical Gap: Tc = 5.5 sec | Tc = 5.5 sec
Fotential Capacity: Cp9 = 718 pcph | Cpl2 = 432 pcph
Impedance Factor: F9 = 0.995 i P12 = 0.915
fctual Capacity: Cm9 = Cp9 = 718 pcph | Cmi2 = Cp1l2 32 pcph
___________________________________ - —: — e  — - — e —— s G —— — - —
STEF 2: LEFT TURN FROM MAJOR STREET (V4,V1)
Conflicting Flows: VZ + v2 = Vc4 i Vé + VS = Vc1i
I1 + 364 = 39S vph 20 + 786 = B8O& vph
Critical Gap: Tc = 5.0 sec | Tc = 5.0 sec
Fotential Capacity: Cpd4 = 800 pcph | Cpl = 497 pcph
Impedance Factor: F4 = 0.980 ! P1 = 0,905
Actual Capacity: Cm4 = Cp4 = 800 pcph | Cmi = Cpl = 497 pcph

continued



09-Aug-90

Kaku Associates

UNSIGNALIZED FOUR-LEG INTERSECTION LEVEL OF SERVICE ANALYSIS

Major Street: OLD MAMMOTH RD. Peak Period: PM
Minor Street: CHATEAU RD.
Scenario: EXISTING (SAT) BASE 17,000 SAOT
========================================================================
INFUT VOLUMES AND DATA
V12 Vit V1o
X 11 108
Major Street : ' :
Average Speed: 30 mph : H ]
Num of Lanes-VI: 1 / H \
Rgt Trn Lane-V3: 1 (O=N,1=Y) < v - »
Num of Lanes-V3: 1 - \ M S
Rgt Trn Lane-Vé6: 1 (O=N,1=Y) / --=V6 211 a t
Vi--—- 11 {mmm—= vV 471 S r
Minor Street (V7,VB,V9) Dem———— > J02 -—=-V4 50 o e
Stop or Yield: 0 (0=5,1=Y) VI——- 4 / r e
Shared Lanes: 1 (O=N,1=LT, \ v t
2=TR,3=LTR) v < ~ >
\ ' /
Minor Street (ViO,V11,V12) ' ' H
Stop or Yield: 0 (0=5,1=Y) : H :
Shared Lanes: 1 (O=N,1=LT, v7 ve ve
2=TR,3=LTR) 8 3 38
Minor Street
========================================================================
STEF 1: RIGHT TURN FROM MINOR STREET (V9,Vi1Z)
Conflicting Flows: 172 V3 + V2 = Ve 1 1/2 V6 + V5 = Vel
0+ 302 = 302 vph | O+ 471 = 471 wvph
Critical Gap: Tc = 5.9 sec | Tc = 5.5 sec
Fotential Capacity: Cp9? = 788 pcph | Cpl2 = &54 pcph
Impedance Factor: Pe = 0.970 ! FI12 = 1.000
Actual Capacity: Cm@ = Cp? = 788 pcph | Cmi2 = Cpl2 = 654 pcph
______________________________________________ l —————— — — — T —— S — T S (- T —————
STEF 2: LEFT TURN FROM MAJOR STREET (V4,V1)
Conflicting Flows: V3 + Ve = Vca : Vé + VS = Vci
4 + 302 = I06 vph | 211 + 471 = é82 vph
Critical Gap: Tc = 5.0 sec | Tc = 5.0 sec
Fotential Capacity: Cp4 = 884 pcph | Cpl = 577 pcph
Impedance Factor: P4 = 0.965 i\ FPL = 0,990
Actual Capacity: Cm4 = Cpd4 = 884 pcph | Cml = Cpl = 577 pcph

continued
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10-Aug-90

UNSIGNALIZED "T" INTERSECTION
MINARET RD.

CANYON BLVD.

Major Street:
Minor Street:

Scenario: EXISTING (SAT) BASE 17
F 2 1 I 3 1T 1T 3 1t 33131 T T 1 3+ 113131ttt
INFUT VOLUMES AND DATA
694 V

Major Street é8 Vv

Average Speed: IO mph

Num of Lanes-VZ2I: i

Rgt Trn Lane-V3: O (0O=N,1=Y)
Minor Street

Stop or Yield: o (0=5,1=Y)

Shared Lane-LR: 1 (O=N,1=Y)

e L T e T T T T T T+
43 3 S S F 3 S S S S 1 51T 1 1t

STEF 1: FRIGHT TURN FROM MINOR STREE

Conflicting Flow: i V9 = 1/72 VI

Craitical Gap: i Tc =

Fotential Capacity: i Cp? =

Actual Capacity: i Cm9 = Cp% =

STEF 2: LEFT TURN FROM MAJOR STREET

Conflicting Flow: i Ve4q = VZ +

Critical Gap: t Tc =

Fotential Capacity: i Cp4 =

Impedance Factor: ' F4 =

Actual Capacity: { Cm4 = Cpg =

STEF Z: LEFT TURN FROM MINDOR STREET

Conflicting Flow: i V7 = 1/2 V3
; 34 +

Critical Gap: ! Te =

Potential Capacity: ! Cp7 =

Actual Capacity: t Cm7 = Cp7 «

Shared Lane Capacity: | Csh =

i+ 3 31 3t t ¥ 3+ 1t t 3+ t 1 1+ &%t : - 3 3+ + + 3 1+

RESERVE CAFACITY AND LOS

Movement

Left Turn from Minor Street (V7)

Right Turn from Minor Street (V9)

Left Turn from Major Street (V4)

3 3 3 3 3T 1 3t t It 1 3 1 3 1 t 1+ 42 3+ 3 1 3 24

Kaku Associates

LEVEL OF SERVICE ANALYSIS
Peak Period: PM
, 000 SA0T
¥ 3 ¥ 1T T Tt 3t 3 1ttt i1t it 1+t -+ 3 x
{mm———— v 224 M S
2 e ---=V4 1BZ a t
I—— / Jr
\ < v p o e
v \ / r e
' i t
V7 ve
64 269
Minor Street
T (V9)
+ V2 = 24 + 694 = 728 vph
5.9 sec
470 pcph
470 pcph
(V4)
v2 = 68 + 694 = 762 vph
9.0 sec
525 pcph
0.720
S25 pcph
(V7)
+ V2 + VS + V4 =
694 + 224 + 187 = 1135 vph
6.9 sec
190 pcph
F4 = 137 peph
346 pcph
1t 3 1 3t 1t 1131t 11t 31t 31 1t 1t 1t ¢+t ¢
Capac— Resrve
Volume ity Capcty
(W) (Cm) (Cr) LOS
43 346 -87 F
NA NA NA
183 925 42 R
3 ¥t 3+ 1+t 1ttt 1+ttt 1t ¢+t %133t 331 1+ 2+t



12-Sep-90 t.al.u Associates

UNSIGNALIZED "T" INTERSECTION LEVEL OF SERVICE ANALYSIS

Major Street: MAIN 5T. Peak Feriod: FPM
Minor Street: SIERRA ELVD.
Scenario: CUMULATIVE EASE
INFUT VOLUMES AND DATH G em————— VS 1755 ™M S
QU9 VD~ ———— } -——=-V4 2 at
Maior Stree* 23 Vi-——— / jr
Average Specd: IO mEh \ i v e o e
Num of Lanes-\1: = v \ / r e
gt Trn Lane-V7T: 1 (QO=N,1=Y) ' ' t
Minor Strest V7 Ve
Stop or Yisld: O (0O=8,1=Y) 4 10
Shared Lane-LR: 1 (0=, 1=Y) Mirior Street

STEF 1: FRIGHT TURN FROM MIMOR STREET (VS

Comflicting Flow: P Vee = 1/2 VI o+ V2 = 0O+ 4&5 = 4465 vph
Critacal Gs=p: v Te = 5.9 sec
Frotertial Capacity: P CpR o= &SEB poph
Aztual Capzzity: i Ch§ = Lpo = 658 pcphi

ETER 4 LEFT TURN FROM MAJUR STREET (Y49

Cordflicting Flow: H = VI 4 V2 = 23+ 9Z°9 = go2 vph
Critical Gap: ' = 5.5 sec
Fotential Capacity: i Cp4 = 249 pcph
Impecarce Factor: : = 0,958
fctual Capacity: : = Cp4 = 24% pcph

CTEF 3: LEFT TURN FROM MINOR STREET (V7)

Conflicting Flow: VVeE7 = 172 V3 O+ V2 4+ o o+ V4 =

H O+ 929 + 1755 + 24 = 2708 wvph
Critical Gap: v Te = 7.0 sec
Fotential Capecity: v Cp7 = &0 pcph
Actual Capacity: ! Cm7 = Cp7 » F4 = 57 poph
Shared Lane Capacity: | Ceh = 68 pcph
RESERVE CAFACITY AND LOS Capac— Resrve

Volume ity Capcty

Movement V) (Cm) (Cr) LOS
Left Turn from Minor Street (V7) SE 68 10 E
Right Turn from Minor Street (V%) NA NA NA

Left Turn from Major Street (V4) 24 349 225 E

e T ey T T T v T T T+ T T ¥ 2 F T 3 T X 3 5 5 &+ 43—
1 13 3 1 1t 3t 13 3 1 1t 1 1 1t 2t 1111 11 111 R R e e



09-ALg=-90 Kaku Associates

UNSIGNALIZED "T" INTERSECTION LEVEL OF SERVICE ANALYSIS

Major Street: LAKE MARY RD. Peak Period: PM
Minor Street: LAKEVIEW
Scenario: EXISTING (SAT) BASE 17,000 SAQOT
I I I 33 T Tt 1 1t 1 3t 11ttt ittt it 113+ it 1 111t it 13t ittt ittt 11ttt +it 1ttt
INFUT VOLUMES AND DATA (m————— VS 349 ™M €
289 V2-—-———- * ——-=V4 62 at
Major Street 161 Vi-——- / jr
Average Speed: IS5 mph \ 4 v > o e
Num of Lanes-VZ: 1 v \ / r e
Rgt Trn Lane-V3I: 1 (0O=N,1=Y) ! H t
Minor Street V7 Ve
Stop or Yield: 0O (0=5,1=Y) 214 63
Shared Lane-LR: O (O=N,1=Y) Minor Street
STEF 1: RIGHT TURN FROM MINDOR STREET (V%)
Conflicting Flow: 1 V9 = 1/72 V3 + V2 = 0O+ 289 = 289 vph
Critical Gap: { Tc = 5.5 sec
Fotential Capacity: i Cp9 = 801 pcph
Actual Capacity: i Cm? = Cp? = 801 pcph
STEF 2: LEFT TURN FROM MAJOR STREET (\V4)
Conflicting Flow: ! V4 = V3 + V2 = 161 + 28B9 = 450 vph
Critical Gap: i Te = 5.0 sec
Fotential Capacity: i\ Cp4 = 750 peph
Impedance Factor: i F4 = 0.950
Actual Capacity: i Cm4 = Cp4d = 750 pcph
STEF 3: LEFT TURN FROM MINOR STREET (V7)
Conflicting Flow: P Ve7 = 1/72 V3 + V2 + S+ V4 =
' O + 289 + 349 + 67 = 701 vph
Critical Gap: i T = 6.5 sec
Fotential Capecity: i Cp7 = 364 pcph
Actual Capacity: { Cm7 = Cp7 x P4 = I35 pcph
Shared Lane Capacity: | Csh = NA pcph
t 1 3+ 1+ 3t 1t 3 3 3+ + 1 ¢ 1+ &+ : e T I T S S RS SR T RS RS EEEE
RESERVE CAPACITY AND LOS Capac- Resrve
Volume ity Capcty
Movement (V) (Cm) (Cr) LOS
Left Turn from Minor Street (V7) 214 44 132 D
Right Turn from Minor Street (V9) 63 801 738 A
Left Turn from Major Street (V4) 63 750 687 A
=====================================================================



12-Sep-90 ial.u Associates

UNSIGNALIZED "T" INTERSECTION LEVEL OF SERVICE ANALYSIS

Major Street: MERIDIAN RD. Peak Period: FM
Minor Street: MAJESTIC FINES DR.
Scenario: CUMULATIVE EASE
INFUT VOLUMES AND DATA f e ———— S 25 M S
g V2-—————- F -———-v4 272 a t
Major Street 107 Vie——- / Jr
Aver age Speed: 20 mph \ “ v e o e
Num of Lane=s-\'I: 1 % \ / r e
FRgt Trn Lane-VI: O (0=N,1=Y) g : t
Minor Street . V7 G
Stop or Yield: 0 (0=5,1=Y) 126 146
Shared Lane-LR: O (O=N,1=Y2 Minor Street

STEF 1: FIGHT TURN FROM MINOR STREET (V%)

Conflictirg Flow: b Ve = 1/2 VI o+ V2 = 52 + g = 61 vph
Craticel Gap: N .5 sec
Fotential Capscity: i Cpo = 10736 pcph
Actuel Capacity: ! CmS = Cp9 = 1036 pecph

CTEF Z: LEFT TURN FROM MAJOR STREET (V4)

Conflicting Flow: ' = VI + vz = 107 + ? = 112 vph
Craticel Gap: ] = 9.0 sec
Foteritial Capacity: i Cpd = 1082 peph
Impesdance Factor: 1 = 0.815
Actual Capscity: ; = Cp4 = 1082 pcph

STEF I: LEFT TURN FROM MINOR STREET (V7)

Conflicting Flow: P V7 = 1/2 V3 o+ V2 o+ S+ V4 =
: 52 + g + I+ 272 = 6B vph

Criticel Gap: v Tc = 6.5 sec
Fotential Capeacity: v Cp7 = 586 pcph
Actual Capacity: ! Cm7 = Cp7? F4 = 478 pcph
Sthared Lane Capacity: | Ceh = NA pcph
1 I 1 3 3 1t 1 1 2t 1 13t 11 1 : =============================================‘—'
RESERVE CAFACITY AND LOS Capac- Resrve

Volume ity Capcty
Movement v (Cm) (Cr) LOS
Left Turn from Minor Street (V7) 126 478 J82 E
Right Turn from Minor Street (V9) 146 10326 890 A
Left Turn from Major Street (V4) 272 1082 810 A



13-Aug-%0 Kaku Associates

UNSIGNALIZED "T" INTERSECTION LEVEL OF SERVICE ANALYSIS

Major Street: MAIN ST. Peak Period: PM
Minor Street: SIERRA BLVD.
Scenario: EXISTING (SAT) EASE 17,000 SAOT
=====================================:===============================
INFUT VOLUMES AND DATA L m———— 5 1474 M S
674 V2—————=; --—-V4 24 at
Major Street 273 Vie——- / jr
Average Speed: 35 mph \ < v e o e
Num of Lanes-V2: 2 v \ / r e
Rgt Trn Lane-V3: 1 (O=N,1=Y) i L t
Minor Street v7 ve
Stop or Yield: O (0=5,1=Y) 48 10
Shared Lane-LR: 1 (O=N,1=Y) Minor Street
=====================================================================
STEF 1: FRIGHT TURN FROM MINOR STREET (V%)
Conflicting Flow: P Ve9 = 1/2 V3 + V2 = O+ 327 = 327 vph
Critical Gap: v Te = 5.5 sec
Fotential Capacity: i Cp9 = 757 pcph
Actual Capacity: ! Cm9 = Cp9 = 757 pcph
STEF 2: LEFT TURN FROM MAJOR STREET (V4)
Conflicting Flow: i Ve4d = vz + V2 = 22+ &74 = 697 vph
Critical Gap: i Te = 5.5 sec
Fotential Capacity: i Cp4 = 487 pcph
Impedance Factor: i F4 = 0.970
Actual Capacity: ! Cm4 = Cp4s = 487 pcph
STEF X: LEFT TURN FROM MINDR STREET (V7)
Conflicting Flow: Ve7 = 1/2 VI o+ V2 + Vs + V4 =
: O+ &74 + 1474 + 24 = 2172 vph
Critical Gap: t Tc = 7.0 sec
Fotential Capacity: { Cp7 = 60 pcph
Actual Capacity: ! Cm7 = Cp7 » F4 = 8 pcph
Shared Lane Capacity: | Csh = &% pcph
FF i1 31 3 1 131 311 1t 2t 2+ : ===========’-‘=================================
RESERVE CAFACITY AND LOS Capac—- Resrve
Volume ity Capcty
Movement (V) (Cm) (Cr) LOS
Left Turn from Minor Street (V7) 58 &9 11 E
Right Turn from Minor Street (V%) NA NA NA
Left Turn from Major Street (V4) 24 487 463 A



12-Sep-90 Vaku Associates

UNSIGNALIZED “T" INTERSECTION LEVEL OF SERVICE ANALYSIS

Major Street: MERIDIAN RD. Peak Period: FM
Minor Street: MOND ST,
Scenario: CUMULATIVE EASE
INFUT VOLUMES AND DATA G ————— S 445 M S
485 Vl-—-—-—- 2 -——=V4 12 a t
Major Street 26 VIi-——- / jr
Average Speed: 20 mph \ < v * o e
Num of Lanes-V2: 2 % \ / roe
Fiar Trn Lane—-VI: 1 (0O=N,1=Y) ‘ : t
Minmor Street V7 ve
Stop or Yield: O (0=8,1=Y) S£ 1&
Shared Lane-LR: 1 (O=N,1=Y) Mimor Street
STEF 1: RIGHT TURN FROM MINOR STREET (V%)
Cornflicting Flow: 1 Ve? = 1/2 VI o+ V2 = O+ 24% = 247 wvph
Criticel Gar: i Te = 5.5 sec
Fotential Cepeacity: i Cp® = 847 pcph
Actusl Capacity: i Cmg = Cp9 = 847 pcph
ETER Z: LEFT TURK FROM MAGJIDR STREET (V45
Conflictimg Flaow: i Vc4 = VI + va2 = I&6 + 4E5 = S21 vph
Criticel Gep: P Te = 5.9 sec
Fotential Capecity: i Cp4d4 = &£19 pcph
Impedance Factor: i F4 = 0.970
Ffictual Capacity: i Cm4 = Cp4d = 619 pcph
CTEF I: LEFT TURN FROM MINOR SETREET (V7)
Conflicting Flow: P Ve7 = 1/2 VI o+ V2 o+ S+ Vq =
' O + 485 + 4435 + 17 = 947 vph
Critical Gap: v Te = 7.0 s2C
Fotential Capacity: i Cp7 = 212 pcph
Actual Capeacaity: i Cm7 = Cp7 « F4 = 210 pcph
Shared Lame Capacity: | Csh = 252 pcph
RESERVE CAFACITY AND LOS Capac—- Resrve
Volume ity Capcty
Movement V) (Cm) (Cr) LOS
Left Turn from Minor Streest (V7) 2 252 180 D
Flight Turn from Minor Street (V) NA NA NA

Left Turrn from Major Street (V4) 12 619 606 a



13-Aug-20 Kaku Associates

UNSIGNALIZED "T" INTERSECTION LEVEL OF SERVICE ANALYSIS

Major Street: MAJESTIC FINES DR. Peak Period: PM
Minor Street: MERIDIAN BLVD.
Scenario: EXISTING (SAT) BASE 17,000 SADT
I 3 I 33t it Tt 1t 1 131ttt ittt 1311t i3I 12 ittt it 1 1ttt i1t 113ttt it ittt i+ttt 1
INFUT VOLUMES AND DATA G m————— \s) I2 M S
8 Vi@-===—— -——=V4 260 a t
Major Street 21 VI-———- / jr
Average Speed: 25 mph \ < v ” oe
Num of Lanes-VZ2: 1 v \ / r e
Rgt Trn Lane-VI: 0O (0=N,1=Y) H : t
Minor Street v7 ve
Stop or Yield: O (0=5,1=Y) 39 145
Shared Lane-LR: QO (O=N,1=Y) Minor Street

STEF 1: RIGHT TURN FROM MINOR STREET (V9)

Conflicting Flow: 1 Vg9 = 1/2 V3 + V2 = 11 + 8 = 19 vph
Critical Gap: i Te = 5.5 sec
Fotential Capacity: i Cp9 = 1080 pcph
Actual Capacity: i\ Cm9 = Cp? = 1080 pecph
STEF 2: LEFT TURN FROM MAJOR STREET (V4)
Comflicting Flow: i Vc4 = vz + ve = 21 + 8 = 29 vph
Critical Gap: i Tc = 5.0 sec
Fotential Capacity: i Cps = 1177 pceph
Impedance Factor: P F4 = 0.845
Actual Capacity: i Cm4 = Cp4d = 1177 pcph
STEF 3: LEFT TURN FROM MINOR STREET (V7)
Conflicting Flow: P Ve7 = 1/72 V3 + V2 o+ Ve + V4 =

' i1 + 8 + T2+ 260 = 311 vph
Critical Gap: i Te = 6.5 sec
Fotential Capacity: v Cp7 = 23 pcph
Actual Capacity: { Cm7 = Cp7 x F4 = S26 pcph
Shared Lane Capacity: ' Csh = NA pcph
======================:==============================================
RESERVE CAFACITY AND LOS Capac—- Resrve

Volume ity Capcty

Movement V) (Cm) (Cr) LOS
Left Turn from Minor Street (V7) 39 526 487 A
Right Turn from Minor Street (V%) 145 1080 @3S A

Left Turn from Major Street (V4) 260 1177 Q17 A



12-Sep-90 Faku Associates

UNSIGNALIZED "T" INTERSECTION LEVEL OF SERVICE ANALYEIS

Major Street: MINARET RD. Peak Period: FM
Minor Street: CHATEAU RKD.
Scenario: CUMULATIVE BRASE
INFUT VOLUMES AND DATA G m————— S 789 ™M S
D0 VImm———— } -———=-Y4 200 a t
taror Streot &0 Vie——— / J r
A,erage ESpeed: 20 mph A\ %, v 4 c e
Nom of Larnes—-VCI: 1 v \ / r e
foat Trn Lene-VTo 1 (=N, 1=Y) ' i t
1inDr Street V7 Ve
Stop or Yield: O (0=5,1=Y) Q& &
Shareg Lane-Li: O (O=N,1=Y) Mirror Street

STEFR 1: RIGET TURN FROM MINOKR STREET (V)

Comflicting Flow: VVeES = 1/2 VI o+ V2 = O+ 505 = S0% vph
Critical Gap: v Te = 9.9 sec
Fotertiz]l Capacity: i Cp% = 621 pcph
Actual Capecity: i Cm% = Cp& = &Z21 poph
ETLF Z:  LEFT TURNK FROM MAJOR ETREET (V&3

Cormdlicting Flow: i Vo4 = VI o+ va = &0+ B05 = SES wvph
Cratical Gap: i Te = 5.0 sec
Frotential Cepacaity: i Cpd = 656 peph
Impedence Factor: v F4 = 0,980
Actosl Capacity: i Cmd = Cp4 = 656 peph

STEF Z:  LEFT TURN FROM MINOR STREET (V7)

Conflicting Flow: Vo7 = 1/2 V3 + V2 + Ve + V4

nu
—

r)
[s0)

I

<
hal

T

. : O+ 505 + 759 + 20

Critical Gap: v Te = 6.5 sec
Fotential Capecity: t Cp?7 = 14% pcph
Actual Capacity: i Cm7 = Cp7 F& = 14& pcph
Sthared Lane Ceapacity: | Csh N& pcph
RESERVE CAFACITY AND LOS Capac— Resrve

Volume ity Capcty
Movement V) (Cm) (Cr) LOS
Left Turn from Minor Street (V7)) Q& 144 S0 E
Right Turn from Minor Street (V9) 6 621 25 A
Left Turn from Major Street (V4) 20 656 636 A

- —— — — e S - S - S gme S e S S S S S S S S e e e e i S W SR S S S M e Em e e Wi S G S S T S S S e S SR S G e S S SR e e A= T T S T
-3 33+ 1 S+ 2 3+ 3t 3 22 4+ + 1 2t 2 3 3+ 3 2 2 2 T F T 5 3 1+ 2 2 22 2 S gk



13-Aug-20 Kaku Associates

UNSIGNALIZED "T" INTERSECTION LEVEL OF SERVICE ANALYSIS

Major Street: MERIDIAN ELVD. Peak Period: PM
Minor Street: MONQO ST.
Scenario: EXISTING (SAT) BASE 17,000 SAQOT
T S T T o TS ST E S T S R T S S L T N S S S E S S oo oS TSRS EESSE SRR EEE
INFUT VDOLUMES AND DATA {=—mm——- VS 294 M S
I62 V2=————— > -——-=V4 12 a t
Major Street 36 Vi—-——- / jr
Average Speed: IS5 mph \ < v b o e
Num of Lanes-V2: 2 \% \ / r e
Rgt Trn Lane-V3: 1 (O=N,1=Y) : : t
! :
Minor Street v7 Ve
Stop or Yield: ¢ (0=5,1=Y) 56 16
Shared Lane-LR: 1 (O=N,1=Y) Minor Street
X 3+ T F X 3 3 3 F X S 3 F 3 3 3 T $ + 3+ ¥ 1 F 4 3 3 ¥ 32 1 I+t + + T 1+ 3+t 2 1t 1ttt 1ttt t 2 2t 3 2 2]
STEF 1: RIGHT TURN FROM MINOR STREET (V9)
Conflicting Flow: P Ve = 1/2 VI + V2 = O+ 181 = 181 vph
Critical Gap: v Tc = .9 sec
Fotential Capacity: i Cp9 = 910 pcph
Actual Capacity: ! Cm9 = Cp9 = 210 pcph
STEF 2: LEFT TURN FROM MAJOR STREET (V4)
Conflicting Flow: it Vc4g = V3 + v2 = J6 + 362 = 3?8 vph
Criticel Gap: i Tc = S.5 sec
Fotential Capacity: i Cpd = 702 pecph
Impedance Factor: { F4 = 0.990
Actual Capacity: i Cm4 = Cp4 = 702 pcph
STEF 3: LEFT TURN FROM MINOR STREET (V7)
Conflicting Flow: 1 Ve7 = 172 VI + V2 + VS + V4 =
: O+ 3I62 + 291 + 13 = 666 vph
Critical Gap: i Te = 7.0 sec
Fotential Capacity: i Cp7 = 342 pcph
Actual Capacity: { Cm7 = Cp7 % F4 = 339 pcph
Shared Lane Capacity: | Csh = 3?4 pcph
3+ 1 3 1 3 11 3t 3 Tt i 1t X 3 : F I I 3 T 1T 1T It 131t 1113t 1ttt 3131 133+ ¢+ 3+ 3+t 2 1 214 3 1
RESERVE CAFPACITY AND LOS Capac—- Resrve
Volume ity Capcty
Movement V) (Cm) (Cr) LOS
Left Turn from Minor Street (V7) 72 I94 22 B
Right Turn from Minor Street (V%) NA NA NA
Left Turn from Major Street (V4) 13 702 689 A



UNSIGNAL IZED FOUR-LEG INTERSECTION LEVEL OF SERVICE ANALYSIS (Fage 2)

Maior Street: OLD MAMMOTH RD. Peak Period: PM
Minor Street: CHATEAU RD.
Scenario: CUMULATIVE BASE

I P T T T T T T T T T T T T T YT T T T F T s Xt 1 1 1 2 T S
Y T 1 T 11 T e ok i e e s

STEFP 3: THROUGH FROM MINOR STREET (V8,Vi1i1)

Conflicting Flows: 1/2 VT + V2 + v 1/2 V&6 + VS +
V1 + Ve + ' v4 + VI +
VS o+ v4 = Vce ' v + Vi = Vcii
G+ BRSO+ : O + 957 +
11 + 201 + H S50 + 4 +
Qo7 + 50 = 2044 vph | B2 + 11 = 1847 wvph
Triticel BGap: Tc = 6.0 sec i Tc = 6.0 sec
Fctenti1al Capacity: Cp& = G0 pcph | Cpll = g8 pcph
Imnpedance Factor: FE = 0,980 i F11 = .90
Aztuz]l Capacaty: Cnz = Cp i Cmil = Cp1ll :
F1 o F4 = 82 pcph | F4 « F1 = 20 pcph
CTEF 4: LEFT TURN FROM MINOR STREET (V7,V10)
Cornflicting Flows: Vee + V11 o+ 7 Veoll o+ Ve +
Vi2 = V7 ! Ve = Vclo
1847 + 11 + i 1847 + 3+
Z = 1857 vph | ZE = 1BE4 vph
Criticel Gap: Tec = 6.5 sec  Tc = 6.5 sec
Foterntial Capscity: Cp7 = 77 pecph | CplO = 76 pcph
Actusl Cepacity: Cm? = Cp7 : i Cmio = Cplo
F1 F4 ] F4 x F1 x
Fi11 Fi12 = 65 pcph | F8 x F9 = 64 pcph
SHARED LANE CAFACITIES
Twz Movements (L+T): Csh = 69 pcph | Csh = &6 peph
Two Movements (T+R): Csh = NA pcph | Csh = NA pcph
Thres Movements: Csh = NA pcph | Csh = NA pcph
RESERVE CAFACITY AND LOS Capac— Resrve
Volume ity Capcty
Movement (V) (Cm) (Cr) LOE
Left Turn from Minor Street (V7) NA NA NA
Through from Minor Street (VE) 11 69 S8 E
Right Turn from Minor Street (V9) ZB 416 378 E
Left Turn from Minor Street (V1O) NA NA NA
Through from Minor Street (V11) 114 66 -48 F
Fkight Turn from Minor Street (V1X2) 3 Z47 344 E
Left Turn from Major Street (V1) 11 32 16 E
Left Turn from Major Street (V4) S0 486 436 A

—— — — ——————— —_— —— — = S P i S e . = e S P = S R A E A Ee e e e R T I o ST SN EEEEREE
T T T 1 3 T T T 1 1t T - 1 1 1 1 11 1 1 1 11 1 21 2t L e e e S



09-Aug-90 Kaku Associates

UNSIGNALIZED "T" INTERSECTION LEVEL OF SERVICE ANALYSIS

Major Street: MINARET RD. Peak Period: PM
Minor Street: CHATEAU RD.
Scenario: EXISTING (SAT) BRSE 17,000 SADT
INFUT VOLUMES AND DATA G —————— VS 78 M S
45 V2-————- = -——=-=V4q 16 a t
Major Street &3 Vi-—-—- / jr
Average Speed: 35 mph \ 4 \% pe o e
Num of Lanes-V2Z: 1 v \ / r e
Rgt Trn Lane-VZ: 1 (O=N,1=Y) : : t
Minor Street V7 ve
Stop or Yield: Q (0=5,1=Y) 101 S
Shared Lane-LR: QO (0O=N,1=Y) Minor Street

3+ 4 3 4 3 3 3 3 3+ 3 2 X 4 2 2 22 1 2 4 2 33 1+t 1t 2 F ¥ 2t 2 2t 2+t s+t 42t 2 3 3

STEF 1: RIGHT TURN FROM MINOR STREET (V%)

Conflicting Flow: 'V Ve9 = 1/2 VI + V2 = 0 + 45 = 45 vph
Critical Gap: i Te = 9.9 sec
Fotential Capacity: i Cp9 = 1057 pcph
Actual Capacity: { Cm9 = Cp9 = 1053 pcph

STEF Z: LEFT TURN FROM MAJOR STREET (V4)

Conflicting Flow: ! Vc4 = v + v2 = &7 + 45 = 108 vph
Critical Gap: t Te = 5.0 sec
Fotential Capacity: i Cpd = 1087 pcph
Impedance Factor: ¢ F4 = 0.995
Actual Capacity: i Cm4 = Cp4d = 1087 pcph
STEF X: LEFT TURN FROM MINOR STREET (V7)
Conflicting Flow: 1 Ve7 = 1/2 VI + V2 + VS + V4 =

H o+ 45 + 78 <+ 16 = 139 vph
Critical Gap: it Tc = 6.5 sec
Fotential Capacity: { Cp7 = 783 pcph
Actual Capacity: { Cm7 = Cp7 x P4 = 779 pcphi
Shared Lane Capacity: | Csh = NA pcph
-t 3 2 3 3+ 7 1 + st 5 ¥ 1 1+ : 1ttt 1t 1 1 3 1+ttt 31t 1ttt 311t 1ttt 333t 33
RESERVE CAPACITY AND LOS Capac- Resrve

Volume ity Capcty

Movement (V) (Cm) (Cr) LOS
Left Turn from Minor Street (V7) 101 779 678 A
Right Turn from Minor Street (V%) S 1053 1048 A
Left Turn from Major Street (V4) 16 1087 1071 A

Y T T T T T 3 Y T ¥ T e T e e e T e ey T T e e e T T T T Y T  r r v T T ¥ ¥ 1 1 ¥+ T 1 1 1 3 3
2 32 3 T ittt it 1+t 4 1T 13 3 2 3+ 3 3 Tt 1+t 2t 1t 2 2 3 1 2 2 2 3 2 3 3 12 204 3 4 42 S



UNSIGNALIZED FOUR-LEG INTERSECTION LEVEL OF

MINARET RD.
OLD MAMMOTH RD.
CUMULATIVE BRASE

Major Street:
Minor Street:
Scenario:

SERVICE ANALYSIS (Page 2)

Pealk Period: FM

STEF J: THROUGH FROM MINOR STREET (vE,Vvit)
Conflicting Flows: 1/2 VT + V2 + P 1/2 V6 + VS 4+
Vi o+ V6 + ! v4 + VI +
Ve + V4 = vc8 ! v + Vi = Vci1li
107+ 732 + : IO+ 362 4+
147 + 60 + H IBe + 205 +
36T+ IBL = 1427 vph 1 3I72 4+ 147 = 1499 vph
Critical Gap: Tc = &0 sec | Tc = 6.0 sec
Fotemti1al Capacity: Cp8 = 155 pcph | Cpit = 149 pcph
lmpedarce Factor: Fe = 0,000 i P11 = Q. 000
Actual Capacity: Cmz = Cp8 : i Cm1l1 = Cp1
F1 F4 = 65 pcph 3 Fq x F1 = S% pcgph
STEF 4: LEFT TURN FROM MINDR STREET (V7,Vi0)
Cormslicting Flows: VecE + Vi1 o+ i Vcit + ve +
vViZ2 = V7 H ve = Vcio
1427 + 48% + i 1499 + 291 +
224 = 2140 vph | 456 = 22446 vph
Critacal Gap: Tc = 6.5 sec 1V Tc = 6.5 sec
Fotenti1al Capacity: Cp7 = 75 pecph | CplQ = 75 pcph
Actual Capacaity: Cm7? = Cp7 i Cm1o = Cplo
Fit « F4 u : F4 » F1
F1l1 » F12 = O pcph | F8 x F9 = O pcph
SHAREL LANE CAFACITIES
Two Movemente (L+T): Ceh = NA pcph | Csh = NA pcph
Two Movemente (T+R): Csh = NA pecph | Csh = 87 pcph
Three Movements: Csh = NA pcph | Csh = A pcph
RESERVE CAFACITY AND LODS Capac- Resrve
Volume ity Capcty
Movement V) (Cm) (Cr) LOE
Left Turn from Minor Street (V7) 123 Q -123 F
Through from Minor Street (VEB) 291 65 =226 F
Right Turn from Minor Street (V9) 456 651 195 D
Left Turn from Minor Street (V10) 13 0 -13 F
Through from Minor Street (Vi1) 713 8z 620 F
Right Turn from Minor Street (Vi) NA NA NA
Lett Turn from Major Street (V1) 147 775 32 A
Left Turn from Major Street (V4) 386 647 261 Cc



UNSIGNALIZED FOUR-LEG INTERSECTION LEVEL OF SERVICE ANALYSIS (Fage 2)

Major Street: OLD MAMMOTH RD. Peak Period: FPM
Minor Street: CHATEAU RD.
Scenario: EXISTING (SAT) BASE 17,000 SAOT
===========================================================B============
STEP 3: THROUGH FROM MINOR STREET (v8,V11)
Conflicting Flows: 1/2 VI + V2 + 1 1/2 V6 + VS 4+
Vi + Vé + ! V4 + Z o+
v3 + V4 = vcB i ve + Vi = Vecili
O+ 302 + i 0O+ 471 +
11 + 211 + : S0 + 4 +
471 + 50 = 1045 vph + 302 + 11 = 8728 vph
Critical Gap: Tc = 6.0 sec | Tc = 6.0 sec
Fotential Capacity: Cp8 = 259 pcph | Cpll = 349 pcph
Impedance Factor: F8 = 0.995 t P11 = 0.980
Actual Capacaity: Cm8 = CpB x { Cmil = Cpit «
F1 F4q4 = 247 pcph | F4 x P1 = 332 peph
STEF 4: LEFT TURN FROM MINOR STREET (V7,ViO)
Conflicting Flows: Vec8 + V11 + i Vel + ve +
viz2 = ve?7 ' Ve = Vcilo
834 + 11 + i\ 834 + 3 +
I = 848 vph | 38 = 875 vph
Critical Gap: Tc = 6.5 sec | Tc = 6.5 sec
Fotential Capacity: Cp7 = 291 pcph | CplO = 280 pcph
Actual Capacity: Cm7 = Cp7 x ! Cm10 = CplO «
Fi » F4 x H F4 x F1
Fil1 x F12 = 272 pcph | FB % F9 = 252 pcph
SHARED LANE CAPACITIES
Two Movements (L+T): Csh = 265 pcph | Csh = 263 pcph
Two Movements (T+R): Csh = NA pcph | Csh = NA pcph
Three Movements: Csh = NA pcph | Csh = NA pcph
===============:============================== : P+ 33 3 3t 5+t 1t 1311 1 21
RESERVE CAFACITY AND LOS Capac- Resrve
VVolume ity Capcty
Movement V) (Cm) (Cr) LOS
Left Turn from Minor Street (V7) NA NA NA
Through from Minor Street (VB) 11 265 254 c
Right Turn from Minor Street (V%) 38 788 750 A
Left Turn from Minor Street (V10) NA NA NA
Through from Minor Street (V11) 119 263 144 D
Right Turn from Minor Street (V12) 3 654 651 A
Left Turn from Major Street (V1) 11 577 S66 A
Left Turn from Major Street (V4) S0 884 34 A



12-Sep-90 kalbuw Associates

UNSIGNALIZED "T" INTERSECTION LEVEL OF SERVICE ANALYSIS

Major Street: LAE MARY RD. Fealk Periocd: FM
Minor Street: HELLEY RD.
Scenario: CUMULATIVE FLUS FROJECT
INFUT VOLUMES AND DATA G m————— veE 151 ™M €
127 Vo-——————- - --—=-V4 S & t
Malor Street 1 VIi-—-——- / Jr
Avsrage Speed: 0 mpt \ 2 v : c e
Nua of Lanes-VZI: 1 v \ / r e
ot Trn Lene-NT:r  C (o=l 1=Y) ' : t
Mirnor Streest v7 ve
Ctop or Yield: O (0=8,1=Y) Z1 105
Shared Lan=-LR: GoO=n,1=Y) Minor Street
STEF 1: RIGHY TURN FROM MINIR STREET (V)
Cormrdlicting Flow: CoVeS = 1/2 VI O+ V2 = 465 + 127 = 172 vph
Critical bGap: i T = 5.9 sec
Frotentisl Capscity: v Cpe = G1E pcph
AFrtusl Cepecaty: ¢ Cms = Cp% = 18 pcph

ETEF T LEFT TurRb FROM MAJOR STREET (V4

Lomdlicting Flow: V4 = VI o+ Ve = 1 + 127 = 218 vph
Criticeal Gap: P T = .0 sec
Frfoterntial Capscaty i Cpd = ?72 pcph
Impedsance Factor: v F4 = CG.9a0
FAFoctusl Capacity: i Cmd4 = Cp4d = 72 pcph
STEF Z: LEFT TURN FROM MINOR ETREET (V7)
Conflicting Flow: PVe7 = 1/2 VI O+ V2 o+ VS + V4 =

' 44 + 127 + 151 + 75 = 99 vph
Craticel Gep: v Tc = : 6.5 sec
Fotential Capacity: v Cp7 = S4&e peph
Actual Capeacity: ' Cm7 = Cp7 % F4 = S8 pcph
Shared Larne Capeacity: | Cesh = NA peph
3+ 1 3 3 1 3 11 I 11t 1 21 : ==============================================
RESERVE CAFACITY AND LOE Capac— Resrve

Volume ity Capcty

Movement (W) (Cm) (Cr) LOS
Left Turn $rom Minor Street (V7) 31 o378 S07 A
faght Turn from Minor Street (V9) 105 q1& 817= A
Left Turn from Major Street (V4) 75 972 897 A



UNSIGNALIZED FOUR-LEG INTERSECTION LEVEL OF SERVICE ANALYSIS (Fage 2)

Major Street: OLD MAMMOTH RD. Peak Period: PM
Minor Street: MINARET RD.

Scenario: EXISTING (SAT) BASE 17,000 SAOT
===================================================='==‘=8==============

STEF J: THROUGH FROM MINOR STREET (v8,V11)

Conflicting Flows: 1/72 VI + V2 + V172 V6 + VS +
Vi + V6 + ' V4 + VI +
VS + V4 = vec8 ' vz + Vi = Vcii
8BS + 242 + H 4 + 177 +
26 + 8 + : 42 + 169 +
177 + 42 = 580 vph | 242 + 26 = 660 vph
Critical Gap: Tc = 6.0 sec | Tc = 6.0 sec
Fotential Capacity: CpB = 494 pcph | Cpll = 444 pcph
Impedance Factor: FB = 0.995 i P11 = 0.990
Actual Capacity: Cm8 = Cp8 { Cmil = Cpl11l x
F1 F4q4 = 470 pcph | P4 x F1 = 422 pcph
STEF 4: LEFT TURN FROM MINOR STREET (V7,V10)
Conflicting Flows: Ve8 + Vil o+ i Vcil + v +
viz = ve7 H ve = Vclo
S80 + 11 + ! 660 + I+
26 = 617 vph | 81 = 744 vph
Critical Gap: Tc = 6.5 sec | Tc = 6.5 sec
Foterntial Capacity: Cp7 = 415 pcph | Cplo = 341 pcph
Actual Capacity: Cm7 = Cp7: ! Cmio = Cplo
F1 : P4 i F4 x F1 »
F11 Fi12 = 387 peph | FB x P9 = 300 pcph
SHARED LANE CAFACITIES
Two Movements (L+T): Csh = NA pcph | Csh = NA pcph
Two Movements (T+R): Csh = NA pcph | Csh = 677 pcph
Three Movements: Csh = NA pcph | Csh = NA pcph
RESERVE CAFACITY AND LOS Capac- Resrve
Vol ume ity Capcty
Movement (V) (Cm) (Cr) LOS
Left Turn from Minor Street (V7) 63 383 320 B
Through from Minor Street (VB) X 470 467 A
Right Turn from Minor Street (V9) 81 766 685 A
Left Turn from Minor Street (V10) 13 300 287 C
Through from Minor Street (Vi11) 37 677 640 A
Right Turn from Minor Street (V12) NA NA NA
Left Turn from Major Street (Vi) 26 1006 e80 A
Left Turn from Major Street (V4) 42 785 743 A
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UNSIGNALIZED "T" INTERSECTION LEVEL OF SERVICE ANALYSIS

Major Street: LAFE MARY RD. Pealk Period: PM
Minor Street: HELLEY RD.
Scenario: CUMULATIVE BASE
INFUT VOLUMES AND DATHA G ———— S 151 M &
127 vo—————- F ———-V4 79 a t
Mayor Street Bé VIi—-——- / Jr
A.erage Speed: T mph \ i v ; o e
Num of Lanes-VZ2: 1 v \ / r e
kgt Tra Lane-VZT: O (O=N,1=Y) : i t
Minor Street 7 Ve
Stop or Yield: O (O=E5,1=Y) 29 105
Shared Lan=-LR: O (O=H,1=Y) Minor Street

ETEF 1: FRIGHT TURN FROM MINOR STREET (V%)

Conflicting Flow: i Ve9 = 1/2 VI + V2 = 47 + 127 = 170 vph
Criticel Gep: v T = 3.5 sec
Fotential Capacity: i Cpe = Q22 pcph
Actusl Capacaty: ¢ Cm9 = Cp9 = 22 peph
STEF Z: LEFT TURNH FROM MAJOF STREET (V4)
Lomflicting Flow: i Vc4d = VI + V2 = g6+ 127 = 217 vph
Critical Gap: i Tc = 5.0 sec
Foterntial Capacity: i Cp4 = 977 pcph
Impedance Factor: i F4 = 0,950
Aztual Ceapacity: i Cm4 = Cp4 = 277 pcph
STEF Z: LEFT TURN FROM MINOR STREET (V7)
Conflicting Flow: PVe7 = 1/2 V3 o+ V2 o+ VS + V4 =

. : 47 + 127 + 151 + 75 = 396 vph
Criticel Gap: i Tc = 6.5 sec
Fotential Capecity: 1 Cp7 = 568 pcph
Actual Capacity: i Cm7 = Cp7 « F4 = S40 pecph
€hared Larme Capacity: i Cesh = NA pcph
RESERVE CAFACITY AND LOS Capac- Resrve

Volume ity Capcty

Movement (V) (Cm) (Cr) LOS
Lett Turn from Minor Street (V7) 29 S40 St A
Right Turn from Minor Street (V9) 105 Q22 £17 A
Left Turn from Major Street (V4) 75 Q77 02 A
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UNSIGNALIZED FOUR-LEG INTERSECTION LEVEL OF SERVICE ANALYSIS

Major Street: OLD MAMMOTH RD. Fealk Period: FM
Minor Street: CHATEAU RD.
Scenario: CUMULATIVE FLUS FROJECT
INFUT VOLUMES AND DATA
viz Vi1 Vi
et 11 107
Maicr Street : H :
Average Speed: 0 mph ' H H
Num of Lanes-\VZI: 1 / : N
Rgt Trn Lane-V3I: 1 (O=N,1=Y) ‘. v
Num of Lanes-VIo: 1 \ M E
Figt Trn Lane-Vé&: 1 (O=N,1=Y) / --=V¢& 201 a t
Vi-—-- O S e VS 957 i r
Minor Etrest (V7 ,VE,VS) Va8—em—— ers -—=-\'4 50 o e
Stop or Yield: O (0=Z2,1=Y) Vi--- 4 / r e
Chered Lanes: 1 (O=N,1I=LT, \ v t
2=TR,2=LTR) v 4 - >
\ ! /
Minor Street (VM10,V11,V1D) ! H :
Stop or Yield: Q (0=8,1=Y) ' H ]
Stered Lanscs: 1 (O=M,1=LT, V7 VE Ve
2=TR,Z=LTR) e = B
Minor Street
STER 1:  RIGHT TURN FROM MINOR STREET (V9,VIZ)
Conflicting Flows: 1/72 VI + V2 = Vel T 1/2 V6 + VT = -1z
O+ BRS = 25 vph i O+ 957 = 57 vph
Critical Gap: Tc = 5.9 sec i Tc = 5.9 sec
Fotential Capacity: Cp% = 416 pcph | Cpl2 = 247 pcph
Impedance Factor: Fe = 0,940 P P12 = Q.995
Actual Capacity: Cme = Cp? = 4146 pcph @ Cmi2 = Cpi2 Z47 pcph
STEF 2Z: LEFT TURN FROM MAJOR STREET (V4,V1)
Comflicting Flows: VI + Vo o= Vec4 ' Ve + o = Vel
4 + B2S = 829 vph | 201 + 57 = 115 vph
Critical Gap: Tc = S5.0 sec v Tc = S.0 sec
Fotential Capacity: Cp4 = 486 pcph | Cpl = I27 peph
Impedance Factor: F4 = 0.9 i F1 = 0.980
Actual Capacity: Cm4 = Cp4 = 486 pcph | Cm1l = Cpl = 327 peph

continued
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12-Sep-90

UNSIGNALIZED FOUR-LEG INTERSECTION LEVEL

Major Street: MINARET RD.
Minor Street: OLD MAMMDTH RD.
Scenario: CUMULATIVE FLUE FROJECT

k.atku Associates

OF SERVICE ANALYSIS

INFUT VOLUMES AND DATA

viz
224
Mayor Street H
~\erage Speed: IO mph 1
Nuir o+ Lanss-\VI: 1 /
Figt Trn Lane-VZ: O (O=N,1=Y) 4
Num of Lamnes-\VI: 1
kgt Trn Lane-Veé: O (0=N,1=Y) /
V1i-——- 147
Minor Street (V7,VE,VS) V2-————- w373
Stop or Yield: QO (0O=&,1=Y) Vi-—- 2095
Shared Larmes: G (O=Ny1=LT, \
2=TR,Z=LTR) %
Minor Street (V10O,V11,V1Z2)
Stop or Yield: G (0=E,1=Y)
Ehared Lene=z: = (O=N,1=LT,
2=TR,Z=LTR)

CTEF 1: RIGHT TURN FROM MINOR STREET (Vo,V1Z)

Corflicting Flowsz: 172 V2 + V2 = Ve @

102 + Z7Z = 476 vph
Criticesl Gap: Tc = 5.5 sec
Fotertial Capacity: Cp% = 651 peph
Impedance Factor: F9 = Q.375
Actusl Capacity: Cme? = Cp9g = 651 pcph

STEF 2: LEFT TURN FROM MAJOR STREET (V4,V1)

Conflicting Flows: V> o+ Ve = Vcé

205 + I7Z = S7E vph
Critical Gap: Tc = S.0 sec
Fotential Capacity: Cpd = 647 pcph
Impedance Factor: F4 = 0.480
Actual Capacaty: Cm4 = Cpd4 = 647 pcph

o ———— - ——— —— T — — i — —— —— T T ————— - —— > = = f—

FPeak Period: FM
Vil V1o
S552 17
%
\ M S
-—=Vs 171 a t
—————— 5 362 Iy r
--=-V4 3ZBL O e
/ r e
v t
\ H /
v7 V8 Ve
23 401 45&
Minor Street
1/2 V&6 + V5 = Vcli2
&6 + T2 = 428 vph
Tc = 9.9 sec
Cpl2 = 682 pcph
Flz = 0.740
Cmi2 = Cpl2 = &EZ peph
Ve + Ve = Vel
131 + 362 = 497 vph
Tc = S.0 sec
Cpl = 711 pcph
F1 = 0. 860
Cmi = Cpl = 711 pecph

continued



12-Sep-—-90

UNSIGNALIZED FOUR-LEG INTERSECTIDN LEVEL

Fakuw Associates

OF SERVICE ANALYSIS

Major Street: OLD MAMMOTH RD. Pealk Period: FM
Minor Street: CHATEAU RD.
Scenario: CUMULATIVE EASE
INFUT VOLUMES AND DATA
viz Vil V1o
z 11 107
Major Street ] ' i
Average Epesed: IO mph H ' H
N.m of Lanes—-VI: 1 / : N
Fgt Trr Lane-\'I: 1 (0O=N,1=Y) i v
Num of Lanes-Vo: 1 : \ Mg
Fat Trn Lane-V&: 1 (QO=N,1=Y) / -—=Y& 01 & t
Vi--—- 11 G m———— 5 987 s r
Mimor Strest (V7,VE,VR) Vi-———=3 B25 -—-V4 S0 o e
€tcp or Yielc: O (0=5,1=Y) Vie—— 4 / e
Ehared Lanez: 1 (O=N,1=LT, \ v t
Z=TR,Z=LTR) v < i
\ ! /
Mirmor Street (V1G,V11,VIRD) o ! ;
Stop o©or Yield: 0 (O=5,1=Y) ! H H
Stared Laness: 1 (O=N,1=LT, V7 ve Ve
2=TR,Z=LTR) (= = ze
Mirnor Street
STER 1: RIGHT TURN FROM MINIR STREET (V9,V1Z)
Corflicting Flows: 1/2 VI + V2 = ve 9 172 V6 + VB = Vel
O+ 2D = B25 vph | O+ 957 = 257 vph
Critical Geap: Tc = 5.5 sec i Tc = 5.5 sec
fotential Capecity: Cgp%9 = 416 pcph | Cpl2 = 347 pcph
Impedance Factor: Fe = 0.940 P P12 = 0,995
fictuzl Capeacity: Cm? = Cp? = 416 pcph | Cmi2 = Cpl2 = Z47 pcph
CTEF 2: LEFT TURN FROM MAJDR STREET (V4,V1)
Conflicting Flows: Vi o+ Ve = Vc4 ? V& + Ve = Vec1l
4 + B2S = 829 vgh 201 + Q37 = 115E wvph
Critical Gap: Tc = 5.0 sec | Tc = 5.0 sec
Fotential Capacity: Cpé4 = 486 pecph V Cpl = 227 pcph
Impedance Factor: F4 = 0.935 i F1 = 0.980
Actual Capacity: Cm4 = Cp4 = 486 pcph | Cmi = Cpl = I27 pcph

continued



12-Sep-90 kFaku Associatecs
UNSIGNALIZED "T" INTERSECTION LEVEL OF SERVICE ANALYSIS
Major Street: MINARET RD. Peal Period: PM
Minor Street: LODESTAR ACCESS #1
Scenaric: CUMULATIVE FLUS FROJECT
INFUT VOLUMES ANL DATA G m————— S 812 MS
&1 VZ=————~ : ----V4 111 & t
Major Strest R / Jjr
Average Speed: TG mph \ . v e (=
Num of Lanse-NVI: < v N / r e
Rgt Trn Lane-WV70 Q= 1=Y) ' ] t
tinor Strecst V7 Ve
Stocp o Yield: O (0=G,1=Y) 20 g1
Sharec Lane-LK O (O=N,1=Y) Mino+r Street
STEF 1: FRIGHT TURN FRCM MINOR STREET (V9
Conflicting Flow: Ve = 1/2 VI3 + V2 = IZ2 + 2gE = IZ20 vph
Critical Gap: v T = 5.5 sec
Foterntial Ceoacity: ¢ Cp® = 772 peph
Actual Capscity: i Cm% = Cp% = 772 pcph
STEF Z: LEFT TURN FROM MAJOR STREET (V&)
Condlaicting Flow: i Ved = o+ Ve = 6T + &I9 = 702 vph
Criticel Gap: P Te = .9 sec
Frotential Capacity: i Cpd = 4E4 pcph
Impedance Factor: i F4 = 0,835
foctuel Ceapecaity: i Cmd = Cpd = 484 pcph
STEF Z: LEFT TURN FROM MINOR STREET (V7)
Conflicting Flow: PVe7 = 1/2 VI O+ V2 o+ ve + Va4 =
' I+ 639 4+ B12 + 111 = 1594 vph
Craiticel bap: v Te = 7.0 ser
Fotential Capacity: i Cp7 = €1 pcph
Actual Capacity: ! Cm7 = Cp7 F4 = g pcph
Shared Lane Capacity: | Ceh = NA pcph
RESERVE CAFACITY AND LOS Capac—- Resrve
Vol ume ity Capcty
Movement (\) Cm) (Cr) LOS
Left Turrn from Minor Street (V7) 20 638 48 E
Fight Turn from Mincocr Street (V) 81 772 691 A
Left Turn from Major Street (V4) 111 484 373 E

U S Y T T T T 1 T T T 1T T T T 3 1 T T T T T o T + %
F3 3T 3 X F 3 X 3 ¥ 3 1 3 4 ¢+ 2+t 4+ 3 233+ 1+ 332 3 -2 2 3 P kbt S R



12-Sep-70 aku Associates

UNSIGNALIZED FOUR-LEG INTERSECTION LEVEL OF SERVICE ANALYSIS

Major Street: MINARET RD. Peak Period: FM
Minor Street: OLD MAMMOTH RD.
Scenario: CUMULATIVE EBRASE

INFUT VOLUMES AND DATA

viz Vi1l vVio
224 487 172
Ms1or Street ; H H
Average Speed: 20 mph ' ' i
Num of Lanes-V2: 1 / H \
Fiat Trn Lane-VZ: O (0=H,1=Y) 2 v *
Num of Lanes—-Vi: 1 - \ M E
Fgt Trn Lane-Vé&: O (O=N,1=Y) / -—=Vé &0 a t
Vi-—- 147 Gm———— S 26T I r
Minor Street (V7,VE,VS) 2= 373 ---V4 7Bt o e
Stop or Yield: O (0=5,1=Y) VIie—- 05 / r e
Shared Lanesz: O (O=N,1=LT, \ v t
2=TR,Z=LTR} v < - i
\ 1 /
Mimor Strest (V10,V11,V13) : : :
Ctop or Yield: O (0=5,1=Y) i : '
Shared Lanes: 2 (O=N,1=LT, v7 ve ve
2=TR,Z=LTR) 1273 291 45¢
Minor Streest
ETEF 1: FRISHT TURN FRDOM MINOR STREET (V9,V1iZd)
Conflicting Flows: 1/72 VI + V2 = Ve e ! 1/2 Ve + VB = Vo122
1027 + 273 = 476 vph I0 4+ 6 = I92 vph
Craticel Gap: Tc = 5.9 sec i Tc = 5.9 sec
Fotential Capacity: Cp9 = 651 pcph | Cpl2 = 707 pcph
Impedance Factor: Fe = G.375 v P12 = 0.750
Actual Capacity: Cm9? = Cp% = 651 pcph | Cm12 = CplZ = 707 pcph

STEF 2: LEFT TURN FROM MAJOFR STREET (V4,V1)

Conflicting Flows: VZ o+ V2 = Vcé : Ve + o o= Vel

205 + 373 = 578 vph | 60 + 6L = 422 vph
Critical Gsap: Tc = .0 sec | Tc = S.0 sec
Fotential Capacity: Cp4 = 647 pcph | Cpt = 775 pcph
Impedance Factor: F4 = 0.480 i F1 = 0.87%
Actual Capacity: Cm4 = Cp4 = 647 pcph | Cm1 = Cpl = 775 pcph

continued .....



UNSIGNALIZED FOUR-LEG INTERSECTION LEVEL OF SERVICE ANALYSIS (Fage 2)

Major Street: MINARET RD. Peak Feriod: FM
Mirmnor Street: LODESTAR ACCESS #C
Scenario: CUMULATIVE FLUS FROJECT

STEF Z: THROUGH FROM MINOR STREET (vVE,v11)

Conflicting Flowsz: 1/72 VI + V2 4 ) /2 V6 + VS 4+
Vo4 Ve + ‘ V4 + V2 +
vS o+ V4 = VcE : Vo + V1 = vcil
g + 4724 + : 29 + 547 +
DT+ SC o4 : 7 4+ 175 +
547+ G7 = 1447 vph | 674 + 22 = 1501 vph
Ce-1ti1cxl Gap: Tc = &£&.5 sec S = &£.5 sec
Feit=nti1el Capscait, Cpe = 119 pecph @ Cpll = 110 peph
Japedzsrnce Factor: Fe = 1,000 ¢ F11 = 1,000
Aztoas]l Capszat, Cm= = Cp3 x i Cmll = Cpli
Fri F4 = ?7 pcph F4 « F1 = 0 peph
CTEF 4:  LEFT TLRY FR2M MINOR STREET (V7,V10)
Corflictaing Flows: VeE + Vil o+ ¢ Vell + Vg +
Viz = ve7 : Ve = Vcoi1o
12285 + O+ V1326 4+ O +
15 = 1400 vph | 78 = 1474 vph
Cratics=: Gape o = 7.0 sec i Te = 7.0 sec
Fotentiel Cagpescity: Cp7 = 100 peph 1 Cpl0 = 100 peph
F-tual Capeacity: Cm? = Cg7 = i CmiQo = Cpi0 x
F1 w F4 x i F4 » F1
Fi1l1 »« F12 = €1 pcph | FE »x F9 = 7& popt
SHAREL LANE CARFACITIES
Tw Movements (L+T): (Csh = NA pcph | Csh = N& poph
Two Movements (T+R): Ceh = 774 pcph + Csh = 818 pcph
Three Movements: Ceh = NA pcph | Cesh = NA pecph
RESERVE CAFACITY AND LOT Capac— Resrve
Volume ity Capcty
Movement . (V3 (Cm) (Cr) LO%-
Left Turn from Minor Street (V7) 144 el ~63 F
Through from Minor Street (V8) 7€ 774 696 A
Right Turn from Minor Street (V%) NA NA NA
Left Turrn from Minor Street (V10) 26 76 S0 E
Through from Minor Street (Vi1) 15 g18 807 A
Right Turn from Minor Street (VI NA NA NA
Lett Turn from Major Street (V1) 27 559 o936 A

Left Turmn from Major Street (V4) Q7 425 28 E
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12-Sep-90 kalku Asscociates
UNSIGNALIZED "T" INTERSECTION LEVEL OF SERVICE ANALYSIS
Major Street: MERIDIAN ELVD. Peak Period: PM
Minor Street: LODESTAR ACCESE #4
Scenario: CUMULATIVE FLUS FROJECT
INFUT VOLUMES AND DATA G ————— S 815 M S
SI1 Vi-=———- -———=V4 16 a t
Major Street 5T VI-——- / jr
A.errags Speed: O mph \ < v o e
Numn of Lanez-VI: 2 v \ / r e
Rgt Trrn Lane-VZ: O (0O=h,1=Y} i ' t
Minor Streetl v7 Ve
Etop or Yield: QO (D=E,1=Y) = 14
Stiared Lazne-LhR: O (O=N,1=Y) Mirnor Street
STEF 1: RIGHT TURN FROM MINOR STREET (V%)
Conflicting Flows P VZ@ = 1/2 VI + V2 = 27 + 274 = 261 vph
Critical Dep: v Te = 5.8 sec
Foterntial Cepecity: i Cp? = g29 pcph
Adctuel Capacaity: P CmE o= Lps o= £2% pcph
E1EF I LEFT TuRm FROM MAJOR STREET (V43
Comflicting Flow: i Vc4 = VI + Va2 = 2 + G521 = 574 vph
Critaicsl Gsp: N e S.o gec
Fotentiel Capacaty i Cp4g = 8% poph
Impedsarice Factor: i F4 = G, GED
Gztusl Capecaity: i Cmd = Cp4 = S20 pcph
STEF Z: LEFT TURN FROM MINOR STREET (V7)
Conflicting Flow: P Vg7 = 1/2 VI 4+ V2 o+ S+ V4 =
: i 27 + 521 + B15 + 16 = 1379 wvph
Critical Geap: v Te = 7.0 sec
Fotential Capacity: i\ Cp7 = 108 pcph
Actual Capacity: i Cm7 = Cp? F4q4 = 107 pcph
Shared Lane Capacity: | Csh = N& peph
RESERVE CAFACITY AND LOS Capac- Resrve
Volume ity Capcty
Movement (V) (Cm) (Cr) LO&
Left Turn from Minor Street (V7) S9 103 44 E
Right Turn from Minor Street (V9) 16 829 B1Z A
Left Turn from Major Street (V4) 16 S8G S64 A



IMFax 2.20 Traffic Analysis on Microcomputers FRC ENGINEERING
Frogran Licensed To: FKaku Associates
LODESTAR EIR

CUMULATIVE BASE + LODESTAR FM FEAE LOS Q/12/99
WINTER WEEKEND CONDITIONS
Intersection: 4 LAKEVIEW ? LAME MARY RD. (High Critical Volume Estimate)

Lane Configquration and Tuwrn Volumee
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H i Grouvp Larne:d: Volume | Vclume | f—————— | ——————— | m————- | m————— H
e —————— P m——— i mm————— P ———— H iLevel of! Two | Three | Four |
' : , : ' iService | FPhasze | Fhase | FPhas=s |
' : ' i : A H GG S 25
I Bl ; i IEE A=Y : ' E H 105 | 1000 1 Q65 |
. £+ . i el ; / ' c V1200 0 11490 1140 |
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; . . ! ' : E V1SG0 v 142T 1275 1
e L3 . i 45 442 ' F : N& WA b NA |
L S | ' 1 28 28 | e :
: CEARE : 1 27050 : i Critical Volume = 1136
i ; : : i No of Critical Fhases = 2 '
e e e - - | ——————— ' ! Level of Service = G{) :
: Totel Critical Volume | 1126 91 i Volume/Capacity = S, :
fmm—————- e == - 00 e ittt 5-gg !
117D
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2-Sep-90 kaku Associates

UNSIGNALIZED "T" INTERSECTION LEVEL OF SERVICE ANALYSIS

Major Street: MERIDIAN RD. Peak Period: FM
Minor Street: MAJESTIC FINES DR.
Scenario: CUMULATIVE FLUS FROJECT
INFUT VOLUMES AND DATA G m————— S I9 M S
g Voi—=-———- = ----V4 277 =& t
Mz1or Street 107 VI—---- / jr
Averags Speed: 3¢ mph \ < v o e
Num of Lanez-VT: 1 v \ / r e
Fgt Trn Lene-\VT: O (O=N,1=Y) ' ' t
Mirmor Street v7 V7
Stop or Yield: O (O=5,1=Y) 124 14¢
Shared Larns-LFk: O (O=N,1=Y) Minor Street
ETEF 1: FRIGHT TURN FROM MINOR STREET (V9)
Cormflicting Flow: pVeEQ = 172 VI o+ V2 = 52 + g = 61 vph
Critical Gap: v Te = 5.9 sec
Fotential Capeacity: i Cp% = 10736 pcph
Actual Capacitys: i Cm9 = Cp% = 16326 peph
ZTEF Z: LEFT TURMN FROM MAJOR STREET (V4
Conflictirg Flow: i Vc4 = VI o+ va = 103 + 9 = 112 vph
Critical Gap: i Te = S9.0 sec
Fctential Capzacity: i Cpa = 1082 pcph
Impedance Factor: i F4 = 0.81¢
fictual Capecity: i Cmd4 = Cp4d = 1082 pcph
ETEF Z: LEFT TURN FROM MINOR STREET (V7)
Conflicting Flow: P Ve7 = 1/2 V3 4+ V2 o+ VS + V4 =
i S o+ ? + IS + 277 = I7Z7 vgh
Critical Gap: v Tec = 6.5 sec
Fotential Capecity: P Cp7 = SET pcph
Actual Capeacity: i Cm7 = Cp7 »x F4q = 472 pcph
Shared Lane Capacity: | Ceh = NA pcph
RESERVE CAFACITY AND LOS Capac—- Resrve
Volume ity Capcty
Movement V) (Cm) (Cr) LOS
Left Turn from Minor Street (V7) 126 472 344 E
Right Turn from Minor Street (V%) 14 1026 868& A
Left Turn from Major Street (V4) 277 1082 8035 A

T N T T T T N T e s T o o e e o o e e e o e o o v B e e e e e e T e e e e . S e e e - A - e G ——— g —— e = =



12-Sep-9u0 talbu Associates

UNSIGNALIZED "T" INTERSECTION LEVEL OF SERVICE ANALYSIS

Major Street: MERIDIAN ELVD. Peak Feriod: FM
Minor Street: LODESTAR ACCESS #6
Scenario: CUMULATIVE FLUS FROJECT
INFUT VOLUMEZ AND DATA Gm————=Y5  4BO M €
604 Yo—-mm——— i —--=V4 47 & t
Major Street 17 Vi-——- / jr
Average Spes=sd: 20 mph \ . v : o e
Mua- of Lanez-VI: z v \ / r e
Fgt Trn Lane-VI: O (0=t,1=Y, ‘ : t
Minor EStrest V7 Ve
Ctop or Yield: Co(Cc=5,1=Y) 10 27
Srared Leme-LR: GO (O=N,1=Y]) Minor Street

STEF 1: RIGHT TURN FROM MINDR ETREET (V9)

Lcrnflaicting Flow: FVE? = 1/2 VI o+ V2 o= ? + 294 = 07 vph
(riticel Gagp: v Te = ' 5.5 cec
Fotertiel Capacity i Cp@ = 787 pcph
Aotuwal Capacitly: = Cpe = 787 poph

STER It LEFT TuUrRM FROM MAJOR ETREET (V42

Czorndflicting Flow: i Vod = VI o+ ve = 17 + 604 = &21 vph
Critical OGap: N N 5.5 esec
F'otesti1al Capacity: i Cp4d = 344 pcph
Impedarce Factor: P4 = ©.940
Fot ozl Capazity: it Cmd4 = Cp4d = 544 pcph
STEF Z:  LEFT TURN FROM MINDR STREET (V7)
Contliicting Flow: bVe7 = 1/2 V3 + V2 o+ 5 o+ V4 =

! 9 + 604 + 4BC + 47 = 1140 vph
Criticel Ge&r: 1 Tc = 7.0 sec
Fotential Capacity: i Cp7 = 159 pcph
Actual Caepscity: i Cm7 = Cp7 » F4 = 149 pcph
Shared Lane Capacity: | Csh = NA pcph
RESERVE CAFACITY AND LOE Capac- Resrve

Volume ity Capcty

Movement W (Cm) (Cr) LOE
Left Turn from Minor Street (V7 10 149 129 D
Right Turn from Minor Street (V) 27 787 760 A

Left Turn from Major Street (V4) 47 44 457 A

T T T R T R R L S R e T rm m o o o e e o e e e oo e e e e Tl . — — — — e —— ———



12-8ep-90 t‘alu Associates

UNSIGNALIZED “T" INTERSECTION LEVEL OF SERVICE ANALYSIS

Major Street: MAIN ET. Peak Period: FM
Minor Street: SIERKRA ELVD.
Scenario: CUMULATIVE FLUE FROJECT
INFUT VOLUMES AND DATA G ———— VY5 1884 ™M E
1087 Vi-———-- 1 V4 24 a t
Majyor Street 25 Vi-——= / jr
Averrags Speed: 20 mph \ <, % i o e
Num of Lanez-\'I: = v \ / r e
Fgt Trn Lan=-\'T: 1 o=, 1=Yy ' ‘ t
Mimnor Street v7 Ve
CStop or Yield: O {(0=8,1=Y) 4E 10
Srared Lane-LK: 1 (D=, 1=Y) Minor Street

STEF 1: RIGHT TURK FROM MINDOR STREET (V%)

Comflicting Flow: VVeT = 1/2 VZ + V2 = O+ S0 = SZ0 vph
Craiticel Gap: i T = 5.9 sec
Foterntiel Cepacity: v Cpy = &12 peph
Aztual Cspazity: 1 Cm? = Cp9 = 613 pcph

STEF Z:  LEFT TURNK FROM MAJOR STREET (V4!

Corflicting Flow: i Vc4 = VI o+ v2 = 2T 4+ 1059 = 1082 vph
Critical Gap: i Tec = 5.9 sec
Fotential Capacity: i Cp4d = 296 pcph
Impedance Factor: v F4 = 0O.950
Fztazal Capacity: i Cmd4 = Cpéd = 29& pcph

CTEF Z: LEFT TURN FROM MINOR STREET (V7)

Conflicting Flow: bve7 = 1/2 VI o+ V2 o+ Ve + V4 =
! O+ 1059 + 1864 + 24 = 2947 vph

Lritical Gap: P T = 7.0 sex
fotentiel Capacaity: i Cp7 = 6C poph
Actual Capacity: i Cm7 = Cp7? F4 = S7 pcph
Shared Lane Capacity: | Csh = &8 pcph
RESERVE CAFACITY AND LDS Capac—- Resrve

Volume ity Capcty
Movement (V) (Cm) (Cr) LOS
Left Turn from Minor Street (V7) S8 68 10 E
Right Turrn from Minor Street (V9) NA NA NA

Left Turn from Major Street (V4) 24 296 272 C
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12-Sep-90 ialu Associates

UNSIGNALIZED "T" INTERSECTION LEVEL OF SERVICE ANALYSIS

Major Street: MERIDIAN RD. Peak Period: FPM
Minor Street: MONO S7.
Scenario: CUMULATIVE FLUS FROJECT
INFUT VOLUMES AND DATA mmeees VS &0 M S
657 Vo-————-—=: ~-——=-Y4 12 & t
HMaj)or Street 16 Vi-——- / ir
Average Speed: 20 mph \ <, v o e
Num of Lanes-VZ: 2 v \ / r e
Rgt Trn Lan=s-VT: 1 (0=N,1=Y) ' ' t
Minor Strest v7 Ve
Stop or Yield: O (0=%,1=Y) =1 14
Shered Lane-—-LR: 1 (O=H,1=Y) Minor Street
STEF 1: FRIGHT TURN FROM MINIOR STREET (VS
Corflacting Flow: b Ve9 = 1/2 VI o+ V2 = O+ 329 = 229 wvph
Criticsl Gagp: iV T = ' 5.5 sec
Fotertial Capacity: i\ Cp9 = 7&4 pcph
Actoal Capacity: ! Cm%® = Cp5 = 764 pcph

STEF Z: LEFT TURN FROM MAJOR STREET (V4)
Comflicting Flow: ' = VZ + ve = I6 + 57 = 697 vph

Criticel Gap: : =

ptential Capecity: i Cp4 = 450 pcph
Impedance Factor: : =

Actual Capacity: H =

STEF Z: LEFT TURN FROM MINOR SETREET (V7)

Corflacting Flow: P Ve7 = 1/2 VI o+ V2 o+ I V4 =

H O+ 657 + 60T 4 12 = 273 vph
Craticel Gap: v le = 7.0 sec
Fotential Capacity: v Cp7 = 132 peph
Actual Capacity: ' Cm7 = Cp7 Fq = 129 pcph
Shared Larne Capacity: | Cesh = 158 pcph
RESERVE CAFACITY AND LOS Capac- Resrve

Volume ity Capcty

Movement (V) (Cm) (Cr) LOS
Lett Turn from Minor Street (V7) 72 158 8¢ E
Fight Turn from Minor Street (V%) NA NA NA

Left Turn from Major Street (V4) 13 4390 477 A

I T T I T T T T T T T T 1 Tt T 1t Tt 1t At 2 R
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UNSIGNALIZED FOUR-LEG INTERSECTION LEVEL OF SERVICE ANALYSIS (Fage 2)

Major Street: OLD MAMMOTH RD. Peak Period: FM
Minor Street: CHATEAU RD.
Scenario: CUMULATIVE FLUS FROJECT
STEF 3: THROUGH FROM MINOR STREET (VvB,V11)
Conflicting Flows: 1/2 V2 + V2 + P 1/2 V6 + VS o+
Vi + Ve + 1 V4 + V> +
VS + V4 = VcE ' vz + Vi = Vcil
O+ B2% 4 ! G+ 957 +
11 + 201 + H 50 + 4 +
T+ S0 = 2044 vph I BZ2S + 11 = 1847 wvph
Cratical Gap: Tz = &.0 sec i Tc = &£.0 sec
Fotenti1al Capacity: Cp& = 0 pcph + Cpll = 9 pcph
Impedance Factor: Fi& = 0.980 i P11 = 0,930
Actusl Capacait,: Cms = CgpS t Cmit = Cpl1
"1 FFq = ez pcph Fa « F1 = 90 peph
STEF 4: LEFT TURN FROM MINOR STREET (V7,V10)
Corflicting Flows: Ve + Vil o+ P Voill o+ Ve +
Viz2 = vc7 : Ve = Veoio
1847 + 11 + i 184Z + 3o+
= = 1857 vph Z8 = 1BB84 vph
Criticel bagp: Tc = 6.5 sec i\ Tc = &.S sec
frotzntial Capaczatye Cp7 = 77 pecph @ Cpio = 7& pcph
Actuel Ceapecity: Cm7 = Cp7 i Cm1o = Cpl0o
Fi F3 H F4 « F1
Fil1 Fi1Z = &S pecph | FE v F9 = &4 pcph
SHAFED LANE CAFACITIEL
Twe Movemente (L+T): Csh = 69 pcph | Csh = &6 pcph
Twe Movements (T+R): Csh = NA pcph | Csh = A peph
Three Movements: Cesh = NA pcph | Csh = NA pcph
RESERVE CAFACITY AND LOS Capac—- Resrve
Volume ity Capcty
Movement (V) (Cm) (Cr) LOS
Left Turn from Minor Street (V7) NA NA NA
Through from Minor Street (VE) 11 69 S8 E
Right Turn from Minor Street (V9) 38 416 378 E
Left Turn from Minmnor Street (V10) NA NA NA
Through from Minor Street (V11) 114 b6 -48 F
Right Turn from Minor Street (V1Z) z 347 344 E
Left Turn from Major Street (V1) 11 27 & E
Left Turn from Major Street (V4) S0 486 4736 A

—— . ————— — —— o — — — - —— o S e S T e e . B Am A e Em e M e SR G T e A e S R T T o T oSSR =E
T I T 1T 3 3 1 1 1 31 3 T 1 31 1 1 1 1 1 33 1 1 3 T R it
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12-Sep-90 kalku Associates
UNSIGNALIZED “T" INTERSECTION LEVEL OF SERVICE ANALYSIS
Major Street: MINARET RD. Pealk Period: FM
Minor Street: CHATEAU RD.
Scenario: CUMULATIVE FLUS FROJECT
INFUT VOLUMES AND DATA [ m———— 5 82t MS
687 Vo————-—- -———=4 o a t
Major Street 67 VI——-—- / jr
A\ er-rage Speed: 20 mph \ ” v E o e
Num of Lanes-\'T: 1 v \ / r e
Rgt Trn Lane-\VT: 1 (D=1, 1=Y) : H t
Minor Street \'7 Ve
Stop or Yield: O (0=5,1=Y) 97 &
Stared Leane-LK: O (O=N,1=Y) Minor Street
STEF 1: FRIGHT TURN FROM MINOR STREET (V)
Conflicting Flow: CYee = 1/2 VIO+ V2 o= O + &B7 = &7 vph
Critical Gap: i Te = 5.5 sec
Fotential Capacity: v Cp9 = 492 pcph
Actual Capecity: ! Cm9 = Cp% = 462 pcph
STEF 7: LEFT TURN FRDIM MAJOR STREET (V41
Comdlicting Flow: i Vcd = VI o+ ve = &7+ &BI = 746 vph
Critical Gap: S B S.0 sec
Fotential Capacity: i Cp4 = S35 pcph
Impedance Factor: V' F4 = 0.975
Actual Capacitys i Cm4 = Cp4d = 575 pcph
STEF I: LEFT TURN FROM MINOR STREET (V7)
Conflicting Flow: ' Ve7 172 V3 + V2 + Vo + V4 =
. ' O + GET + B21 + 20 = 1524 vph
Criticeal Gap: v T = &.% sec
Fotential Capzacity: i Cp7 = 106 pocph
Actual Capacity: ! Cm7 = Cp7 F4 = 102 pcph
Shared Lane Capacity: | Csh NA pcph
RESERVE CAFACITY AND LOS Capac- Resrve
Vol ume ity Capcty
Movement V) (Cm) (Cr) LDE
Left Turn from Minor Street (V7) 97 103 1) E
Right Turmn from Minor Street (V9) () 498 4972 A
Left Turn from Major Street (V4) 20 S79 S1% A
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UNSIGNALIZED FOUR-LEG INTERSECTION LEVEL OF SERVICE ANALYSIS (Fage 2)

Maior Street: MINARET RD. Peak Period: FM
Minor Street: OLD MAMMOTH RD.
Scenario: CUMULATIVE FLUS FROJECT

STEF 3: THROUGH FROM MINOR STREET (v8,V11)

Conflicting Flow:z: 1/2 VT + V2 + P 1/2 V6 + VS +
Vi + Ve + : V4 + VI o+
vo o+ V4 = VcE ' Vo o+ Vi = Vvcii
102+ 272 + ] &L+ LD+
147 + 171 + P3B6 + 205 4
262+ IB6 = 1458 vph 1 372 + 142 = 1535 vph
Critical Gap: Tc = 6.0 sec I = 6.0 sec
Fotential Capecity: CpgE = 140 pcph | Cpli = 127 pecph
Inpedsnce Factor: F& zz 0000 i P11 = 0. 000
Actual Capacaity: CmZz = Cpg i Cmil = Cpl1l :
F'1 % F4 = SE pcph | F4 x F1 = S5 pcph
STEF 4: LEFT TURN FROM MINOR STREET (V7,V1I0)
Corflicting Flowsz: VcgE + Vil + i vctl o+ VE +
ViZ2 = ve7 : Ve = Vclio
1458 + S5 + 11875+ 401 +
224 = 2274 vph 456 = 2392 wvph
Craticezi Gap: Tc = &.9 sec I I = 6.5 sec
Fotzrntial Capacity: Cp7 = 75 pcph 1 CplQ = 75 pcgh
fctual Capecaty: Cm? = Cp7 = i Cml1o = Cplo
1 F4 H F4 = F1
F1i F12 = O pcph | FE « F9 = O pcph
SHARED LANE CAFALITIES
Twx Movements (L4T): Ceh = NA pcph | Csh = NA pcph
Two Movements (T+R): Csh = NA pcph | Csh = 75 pcph
Threz Movements: Ceh = NA pcph | Csh = NA pcph
FRESERVE CAFACITY AND LOS Capac- Resrve
Volume ity Capcty
Movement (V) (Cm) (Cr) LO=
Left Turn from Minor Street (V7) 23 ] =122 F
Through from Minor Street (V8) 401 SB =34z F
Right Turn from Minor Street (V9) 45 651 195 D
L.eft Turn from Minor Street (VIG) 1z O =13 F
Through from Minor Street (V11) 776 S =701 F
FKight Turn from Minor Street (V12) NA NA NA
Left Turn from Major Street (V1) 143 711 568 A
Left Turn from Major Street (V4) 386 647 261 c

L T T T s e e T e s S o on on o o o S B T S S e e e e e e e e e S e S e - A S e S S - S —— ———— e = — v
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APPENDIX A
INTERSECTION CONFIGURATIONS



172-Sep-%uv

Faku Associates

UNGIGNALIZED FOUR-LEG INTERSECTION LEVEL OF SERVICE ANALYSIS

Major Street: MINARET RD. Fealk FPericd: FM
Minor Street: LODESTAR ACCESS #17
Scenario: CUMULATIVE FLUS FROJECT
INFUT VOLUMEZ AND DATA
Vio Vi1 V1o
o C z¢
Mz Street ‘ ; '
fvermage Spesd: DO mph i : i
Nut cf Larnesz-"VJ>: = 4 i
gt Trn Lane—VDr o (0=, 1=Y0 %
Non of Lenesz-WVI: 2 % Mg
Fgir Tra Lenm-NVer O (QsN,1=Y)2 / ———tlh 55 a t
Vi-—- =7 G m——— 'S 9547 5 r
Mimor Street VT ,VE VT VEdemm— 4 -—=N S7 o e
Stop o Yield: O (O=5,1=Y) Vi——= 175 / roe
Shared Lanes: o (O=N,1=LT, \ v t
2=TR, Z=LTR! v <, i
N\ : /
Maimor Street (V1w NITL,N1ZD , i :
Stop o Yislad: Go(O=5,1=Y) ' i i
Sreres Lerez: o=, 1=LT, V7 Ve Ve
Z2=TR,Z=LTR 144 0 7E
Mirmor Street
CTEF 13 RIGHT TURN FROM MINOR STREET (V9,V1Z)
Corslacting Flows: 170 V2 + V2 = Ve & V1/2 Ve + NS = Volz
ge + 270 = I1e vph 29 247 = 272 vEh
Criticsal bBGap: T = 5.9 sec i+ Tc = .5 sec
F'ctential Capazity: Cp9 = 774 pcph | Cpl2 = 212 pcph
lmpedance Factor: ‘5 = 0.8 i F12 = Q. 950
Artual Capacaity: Cms = Cp% = 774 pcph | Cmi2 = Cpll = €18 pcph
STEF Z:  LEFT TURN FROM MAJOR STREET (V4,V1)
Conflicting Flows: VI o+ Vo o= Vi H V& + vS = Vel
175 + 6374 = 0 vph S8 + 543 = 6C1 vph
Critical Gap: Tc = S5.% sec i Tc = 5.5 sec
Fotential Capecity: Cpd4 = 425 pcph | Cpl = 599 pcph
Impedance Factor: = = 0,825 i F1 = 0.975
Actual Capacity: Cm4 = Cp4 = 425 pcph |+ Cml = Cpl = 559 peoph

continued



Intersection Configurations

CUMULATIVE
CUMULATIVE WITH
EXISTING BASE MITIGATIONS
1. Minaret Rd. & ik @ @
Forest Trall $ JI S>— Y S— &K <
p Forest Trail ] Forest Trail »
;_x *' jA/ Free Flow =y WTT] N WT/FY
Minaret Rd. Minaret Rd. Minaret Rd.
aret o 4
2. Minaret Rd. & Canyon Biva. " o)

Canyon Blvd. — b WT

SR 203/Minaret Rd.

e No
3. Kelll(ele?d. &R — Lake Mary Rd. Same as Mitigations
Lake Mary Rd. W f Existing Required
Kelley Rd.
LEGEND:
@ Number of Signal Phases.
P Stop Sign

¥ Functions as a separate turn lane, although not striped.
Q Intersection to be vacated in conjunction with North Village Specific Plan

IKAKU ASSOCIATES

Forest Trail

_/



12-Sep-90 llak.u Associates

UNSIGNALIZED "T*" INTERSECTION LEVEL OF SERVICE ANALYSIS

Major Street: MERIDIAN ELVD. Feak Period: FM
Minor Street: LODESTAR ACCESS &7
Scenario: CUMULATIVE FLUS PRDJECT
INFUT VOLUMES AND DATA fm————— VS 791 M €
47%, Yom———— : -———=V4 19 a t
Majyor Street &2 Vi-——- / jr
A.ei"age Speed: 3G mph \ . v : o e
Nem of Lanes—-\VIt @ v AY / r e
gt Trn Lame-47: O =, 1=Y) : i t
Mirmci Street V7 Ve
Stop or Yield: 0 (0=E,1=Y) 4¢ e
Shered Lane-iR: GoO=y 1= Mimor Street
STEF 1: FRISH! TURN FROM MINOR STREET (V9
Cernflicting “low: vVves = 1/2 VI o+ V2 = 1+ 207 = 278 vph
Craticel Oap: S N 5.8 sec
Frotentisl Cepacity: v Cpe = g€52 pcph
Adctuel Ceapecaty: i Cmy = Cp9 = 52 poph
ETEF Z: LEFT TURNK FROM MAJITR STREET (V4
Corflicting Flow i Vzd = VI o+ V2o = &2 + 475 = 537 vph
Craiticel Gap: v Te = 5.5 sec
Foterntial Capazity: i Cpd4 = &O7 poph
Impedzrnce Factor: 1 F4 = G.9e
Aot oal Capacity: ¢ Cm4 = Cp4 = &07 poph
GTEF Z:  LEFT TURN FROM MINOR STREET (V7)
Corflicting Flow: Ve 7 = 1/2 VI 4+ V2 o+ VS o+ Va4 =
: Il + 475 + 791 + 19 = 171& vph
Criticel Gep: v Te = 7.0 sec
Foterntisl Cepsacity: i Cp7 = 121 pcph
Actual Cepecity: i Cm7 = Cp7 F4 = 119 pcph
Shared Lane Capacity: | Csh = NA pcph
RESERVE CAFACITY AND LOE Capac- Resrve
Vol ume ity Capcty
Movement (V) (Cm) (Cr) LOS
Left Turn from Minor Street (V7 4 119 79 E
Fight Turn from Minor Street (V%) e g2 B47 A
Left Turn from Major Street (V4) 19 607 88 A



Intersection Configurations
CUMULATIVE
CUMULATIVE WITH
EXISTING BASE MITIGATIONS
7.0ld Mammoth Rd. & @ @
6—_
Main St. 6/: Same as —
. Main St. Existing Main St.
= =\
Old Mammoth Rd. Old Mammoth Rd.
8. Majestic Pines Dr. &
*
Meridian Rd.
N
lk 'l/_ | No.
-2 Mendian Rd. Same as Mtigations
Existing Required
Majestic Pines Dr.
@ @
9. Minaret Rd. & )lk S /il k S
- < y S
Meridian Blvd. — ‘ 2 e
N —_— Meridian Bivd. = __7 Meridian Bivd. 7 Meridian Blvd.
— Y — | R T/ _ T
—>| 2 \
A Y
Minaret Rd. Minaret Rd. Minaret Rd.
LEGEND:
@ Number of Signal Phases.
P Stop Sign
separate turn lane, although not striped. )
IKAICU ASSOCIATES

Q Functions as a




12-Sep-90 alu Associates

UNSIGNALIZED "T" INTERSECTION LEVEL OF SERVICE ANALYSIS

Major Street: MERIDIAN ELVD. Pealk Feriod: FM
Minor Street: LODESTAR ACCESS #0
EScenaric: CUMULATIVE FLUE FROJECT
INFUT VOLUMESD AND DATA G ————— VE B8 M S
4L V2 —————~ o -——=\'4 5 a t
Maror Strest 27 VT———- / Jjor
~eerege Speesed: S0 mEh \ C % o e
News ot Lanez-—V1: = Y \ / r e
Rzt Trrn Lame-\T O o=, 1Yy ' : t
.z Streest V7 Ve
Stop or Yield: Go(0=5L,1=Y) & 14
Sharec Lane-LF G(O=H,I=Y) Minor SEtreei
ZTLEFR 1 RIGT TURNK FROM MINIR STREET (VS
Corflicting Flow coMeR o= 1/2 VI o+ V2 o= 14 -+ 218 = 222 wvph
Critical Gzpo v T = 5.9 sec
Fotentixl Canacity ¢ Lo = PSE pcph
Arotusl Capacity v Cm% = Cp% = g€ pcph
STLR Iy LEFY TURN FRIM MAJOR STREET (V43
c-fliztirg Flo I Vecd = VZ + Vo o= 7 + 44T = 49C vph
Critizal Gap i Te = 2.9 sec
Fotentaial Canszoaty i Cpd = 642 peph
lmpesance Facocton . Fa = G,57¢
Fotusl Capszitve i Cmd4 = Cp4d = 642 pcph
STEF Te¢  LEFT TURN FROM MINOR STREET (V7)
Conflicting Flow: ¢ Vc? = 1/72 VI o+ V2 o+ Vs + V4 =
' 14 + 447 + 590 + I35 = 1107 wph
Craticel Gap: v Te = 7.0 osec
Foterntial! Capacity: t Cp7 = 164 pcph
Actual Capacaity: v Cm7 = Cp7 x K4 = 159 popt
Shared Lene Cespzcity: | Csh = NA pcph
RESERVE CAFACITY AND LOS Capac- Resrve
Volume ity Capcty
Movem=nt (Vi (Cm) (Cr) LOE
Left Turn from Minor Street (V7)) 26 159 122 L
Fright Turn from Minor Street (V9) 14 goe g44 A
Left Turn from Major Street (V4) 28 64z 607 A



Intersection

EXISTING
13. Old Mammoth Rd. &
Chateau Rd. *
l i K " x

AL

o Chateau Rd.
»
=="NIr
*

Old Mammoth Rd.

14.Minaret Rd. &
Old Mammoth Rd. %

AN

d

"nb

4\

_

—
Y

Minaret Rd.

LEGEND:
@ Number of Signal Phases.

P Stop Sign

& Functions as a separate turn lane, although not striped.

Old Mammoth Rd.  Same as

Configurations

CUMULATIVE
CUMULATIVE WITH
BASE MITIGATIONS
@
A =
7——-
Same as Chateau Rd.
Existing *:L: \TT/

Oild Mammoth Rd.

Existing

©),
6——
M|E o
g
Mammoth
— Rd.
—_
= lr
Minaret Rd.

KAKU NASSOCINTES ’/
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Intersection

Lane Configuration and Turn Volumes
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APPENDIX B
WINTER WEEKEND PM PEAK HOUR INTERSECTION TURNING MOVEMENTS
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IMFAX 2.22 Traffic Analysis on Microcomputers FRC ENGINEERING
Frogram Licensed To: FKaku Associates
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FEAL WINTER WEEKEND CONDITIONS
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APPENDIX C
WINTER WEEKEND PM PEAK HOUR INTERSECTION LEVEL OF SERVICE WORKSHEETS

The peak hour levels of service at signalized intersections in the study area
were determined utilizing the “Critical Movement Analysis - Planning Method. "
Under this method, the constraining, or critical, hourly traffic movements are
identified and aggregated to yield the "sum of critical volumes" for the inter-
section. The sum of critical volumes is divided by the practical hourly capacity
of the intersection for the number of critical signal phases to determine the
intersection volume to capacity (V/C) ratio, which indicates the percentage of
the total intersection capacity which is utilized by the given traffic flows.

The CMA methodology normally uses a volume of 1,500 vehicles per lane per hour
of green time as the capacity for a two-phase traffic signal, with per lane
capacities of 1,425 and 1,375 vehicles per hour for signals with three and four
critical signal phases, respectively. However, adverse weather and street
surface conditions experienced in Mammoth Lakes during winter months can
substantially reduce street and intersection capacities. This is due to such
factors as reductions in speed and increased caution, use of tire chains,
presence of snow removal equipment on the streets, etc., during poor weather
conditions. To present a "worst case" analysis and ensure that the street system
capacity is sufficient to accommodate traffic volumes during snow and ice
conditions, a reduced capacity value of 1,275 vehicles per lane per hour of green
was used in this study for two phase signals (15% lower than the standard
capacity value), with a corresponding 15% reductions in capacity for three and
four phase signals. With this modification, the guidelines used to identify the

! Source: Transportation Research Board, Jransportation Research

Circular No. 212, Interim Materials on Highway Capacity, January
1980, pp. 5 to 23.
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Kaku Associates Signal Marrant Analysis 10-Aug-90

TRAFFIC SIGNAL WARRANTS 1, 2 AND 8
(Based on Eigth Highest Hour of Traffic)

: Page

2. Adopted from: Caltrans, *Traffic Manual,® Decesber 1986, pages 9-1 through 9-7; and
U.S. Departaent o Transportation, Federal Highway Adsinistration, °Manual on Unifora
Trattic Control Devices,® March 1986.

{1 Major Street: MINARET RD. H Miniaua Requireaents

i Hinor Street: FOREST TRAIL i--- --

1+ Scenario: EXISTING (SAT) BASE 17,000 SROY ! # of Lanes on | Vehicles Per Hour

‘1 Urban/Rural: U (U=urban, R=rural) i Each Approach ! {eigth highest hour)

! WARRANT 1-MININUM VERICULAR VOLUME : { Major Street | Minor Street
tH i i (Total of Both | (Higher Volume
i1 Nuaber of Lanes on Each Approach ' i\ Approaches) | Approach Only)
HH Major Street: 1 i Major HMinor | : --
i Ninor Street: 1 i Street Street | Urban Rural i Urban Rural
i1 Vehicles Per Hour (Bth Highest Hour) Rttt H e et
i+ Major Street (Approach 1): 498 : { - 300 350 & 150 103
i1 Major Street (Approach 2): 280 LY i 1 600 420 ¢ 130 105
it Major Street Left Turn (See Note 1): 0 o2 =2 600 420 1 200 140
it Minor Street (Higher Voluse App.): 40 i 1 »2 1 500 350+ 200 140
11 WARRANT | SATISFIED? NO { Minimua Req. | 500 NA & 150 NA
i ! Test Amount | 778 NA | 40 NA
{1 WARRANT 2-INTERRUPTION OF CONTINUOUS TRAFFIC H ! HNajor Street | Minor Street
H H i (Total of Both { (Higher Voluase
'+ Nusber of Lanes on Each Approach i i\ Approaches) | Approach Only}
" Rajor Street: ! { Major Minor i --- i

e Minor Street: 1 | Street Street | Urban Rural | Urban Rural
++ Vehicles Per Hour (Bth Highest Hour) 1-- | i

' Major Street (Approach 1): 498 : i 1 150 525 & 75 33
1t Major Street (Approach 2): 280 I 1 900 630 | 75 3
o Hajor Street Left Turn (See Note 1): 0 Too»x2 0 =2 0 900 630 1 100 10
i+ HMinor Street (Higher Volume App.): 40 : 1 =2 ¢ T¥ 525 ¢ 100 70
i1 WARRANT 2 SATISFIED? NO { Minimus Req. { 750 NA | 75 NA
e ! Test Amount | 178 NA | 40 NA
i+ WARRANT B-COMBINATION 1

i+ No one warrant satisfied but following H

it warrants fulfilled 80 or sore: :

i1 Warrant 1 BOY Fulfilled? NO '

i1 Marrant 2 801 Fulfilled? N0 ‘

i1 WARRANT B SATISFIED? NO : Warrants 1 and 2 Both BOX Fulfilled

1+ NOTES:

{11, Heavier left-turn sovement from the sajor street may be included with sinor street voluae

“ if a separate signal phase is proposed for left-turn moveaents.




Kaku Associates

TRAFFIC SIGNAL WARRANTS 9 AND 11
{Warrant 9 Based on Fourth Highest Hour of Traffic;

Signal Marrant Analysis

Warrant 11 Based on Peak Hour of Traffic)

MINARET RD.

FOREST TRAIL

EXISTING (SAT) BASE 17,000 SAOT
U {(U=urban, R=ryral)

Najor Street:
Minor Street:
Scenario:

Urban/Rural:

WARRANT 9-FOUR HOUR VOLUME

Nusber of Lanes on Each Approach
Hajor Street: 1
Minor Street: 1

Vehicles Per Hour (4th Highest Hour)

10-Aug-90 : Page 2

4. Adopted froe: Caltrans, "Traffic Manual," Deceaber 1986, pages 9-1 through 9-13; and
U.S. Departaent of Transportation, Federal Highway Administration, “Hanual on Unifora
Traftic Control Devices,” March 1986.

1 Major Street (Approach {): 706 Major Street Left Turn (See Note {): 0

: Hajor Street (Approach 2): 396 Minor Street (Higher Voluse App.): 1

H Major Street Total (Both Approaches): 1102 Minor Street Total: 37 0
H Minisus Volume on Major Street Minisua Voluae on Minor Street "
' to Satisfy Warrant (see Note 2): 380 to Satisfy Warrant (see Note 2): g0

11 WARRANT 9 SATISFIED? ND "
11 WARRANT 11-PEAK HOUR VOLUME "
i+ Nuasber of Lanes on Each Approach o
H Kajor Street: 1 ::
11 Minor Street: 1 i
11 Vehicles Per Hour (Peak Hour) '
i+ Major Street (Approach 1): 830 Major Street Left Turn (See Note 1}: VA
i Major Street (Approach 2); L1 Hinor Street (Higher Volume App.): 67

!t Major Street Total (Both Approaches): 1296 Hinor Street Total: LY
(i Minisus Voluse on Major Street Miniaua Voluse on Minor Street "
i+ to Satisfy Warrant (see Note 3): 450 to Satisfy Warrant (see Note 3): 130 o
{1 WARRANT 11 SATISFIED? NO H
1 NOTES: i
i1 1. Heavier left-turn sovesent from the sajor street say be included with sinor street voluse it
e it a separate signal phase is proposed for left-turn movesents. i
‘1 2, Froa: Caltrans, °Traffic Manual,® Deceaber {984, Figure 9-2A. i
1+ 3. Froa: Caltrans, "Traffic Manual," Decesber 1986, Figure 9-2C, "
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APPENDIX D
TRAFFIC SIGNAL WARRANT WORKSHEETS

Traffic signal warrants from the California Department of Transportation Traffic
Manual (December 1986) and the U.S. Department of Transportation, Federal Highway
Administration Manual on Uniform Traffic Control Devices (March 1986) were
utilized to assess the need for traffic signals at those locations for which
signals were evaluated as potential traffic mitigation measures.

Signal warrants 1, 2 and 8 are based on the eighth-highest hour of traffic
through the intersection, with the projected volumes on both the major and minor
street approaches during the eighth-highest hour compared to recognized standards
for signalization. These warrants consist of:

o Warrant 1, Minimum Vehicular Volume - The Minimum Vehicular Volume
warrant determines whether the total projected volumes on both streets
during the eighth-highest-hour are sufficiently high to warrant a signal;

o Warrant 2, Interruption of Continuous Traffic - The Interruption of
Continuous Traffic warrant determines whether the major street volumes
during the eighth-highest-hour are so high that they effectively prohibit
minor street traffic from entering the intersection; and

0 Warrant 8, Combination of Warrants - A combination of Warrants 1 and 2,
in which the intersection is said to satisfy warrants if neither Warrants
1 nor 2 are fully satisfied, but both are fulfilled by 80 percent or more.

Warrant 9 (Four Hour Volumes) is based on the fourth-highest hour of traffic
through the intersection, while Warrant 11 (Peak Hour Volume) is based on the
single highest hour in the day.

Generally, an intersection which meets warrants should be considered for
signalization, although special conditions at a particular location could
indicate that a signal may not be desirable. Conversely, a traffic signal may

D-1



alleviate special conditions at a location which does not otherwise meet signal
warrants. As stated in the Caltrans Traffic Manual:

"The satisfaction of a warrant is not necessarily justification for a
signal. Delay, congestion, confusion or other evidence of the need for
right of way assignment must be shown." (Caltrans, Traffic Manual,
December 1986, pages 9-5, 9-6 and 9-7)

Thus, use of these signal warrants in a long-range planning study such as the
current study is only intended as a general guide, and does not, in and of
itself, justify installation of a traffic signal without further engineering
studies at the time traffic volumes appear to warrant the signal.

Note that traffic volumes during the eighth-highest hour of traffic through the
intersection (Warrants 1, 2 and 8) were estimated assuming that the eighth-
highest hour of traffic would be approximately 60 percent of the projected single
highest peak hour of traffic. Traffic volumes during the fourth-highest hour of
traffic through the intersection (Warrant 9) were estimated assuming that the
fourth-highest hour of traffic would be approximately 85 percent of the projected
single highest peak hour of traffic.

The remainder of this appendix contains the traffic signal warrant worksheets
used to assess the need for traffic signals at unsignalized intersections with
stop-controlled movements operating under poor conditions (LOS D, E or F). Under
estimated existing winter weekend conditions, these locations are as follows:

Minaret Road/Forest Trail
Minaret Road/Canyon Boulevard
Lakeview Road/Lake Mary Road
Sierra Boulevard/Main Street
01d Mammoth Road/Chateau Road

OO0 O0OO0O0o

Under projected cumulative plus project winter weekend conditions, these
locations consist of the following:

o Sierra Boulevard/Main Street
0 Mono Street/Meridian Boulevard
0 Minaret Road/Chateau Road

D-2



01d Mammoth Road/Chateau Road

Minaret Road/01d Mammoth Road

Minaret Road/Lodestar access number 1
Minaret Road/Lodestar access number 2
Meridian Boulevard/Lodestar access number 3
Meridian Boulevard/Lodestar access number 4
Meridian Boulevard/Lodestar access number 5
Meridian Boulevard/Lodestar access number 6

0000000 O0

As can be seen in the following pages, traffic volumes at the intersections of
Minaret Road/Canyon Boulevard and Lakeview Road/Lake Mary Road satisfy warrants
under the estimated existing conditions. The projected traffic volumes at the
intersections of Minaret Road/Chateau Road, 01d Mammoth Road/Chateau Road and
Minaret Road/01d Mammoth Road would satisfy warrants under the projected
cumulative conditions.

D-3






Kaku Associates Signal Warrant Analysis 10-Rug-90 : Page 3

SUMMARY OF TRAFFIC SIGNAL WARRANT ANALYSIS

i Major Street: MINARET RD. H
i Minor Street: FOREST TRAIL '
+ Scenario: EXISTING (SAT) BASE 17,000 SAOT i

Coabination of Marrants NO n/a Daily

i Requested  Volusmes H
H for Satisfy Applicable H
i+ Marrant Nuaber and Naae fnalysis? Marrant? Time Period i}
it I-Miniaus Vehicular Volume YES NC 8th Highest Hour :!
11 2-Interruption of Cont. Traffic  YES NO 8th Highest Hour 11
i\ B-Combination of Warrants | & 2 YES NG 8th Highest Hour i}
it 9-Four Hour Voluae YES NO 4th Highest Hour !
i+ 11-Peak Hour Voluame YES NO Peak Hour Y
i1 Estimated Average Daily Traffic H
v Hinisus Vehicular Voluse NO n/a Daily H
H Interruption of Cont. Tratfic 1] n/a Daily H
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TRAFFIC SIGNAL WARRANTS 1, 2 AND 8
(Based on Eigth Highest Hour of Traffic)

Major Street: MINARET RD.

Minor Street: CANYON BLVD.

Scenario: EXISTING (SAT) BASE 17,000 SAQT
Urban/Rural: U (U=urban, R=rurall

J Vehicles Per Hour
Each Rpproach | (eigth highest hour)

WARRANT {-MININUM VEHICULAR VOLUME

Minor Street
{Higher Volume

i Major Street | :
| (Total of Both | ;
Nugber of Lanes on Each Approach i Approaches) | Approach Only)

Major Street: 1 i Major Minor / - '

: Minor Street: | Street Street | Urban Rural Urban  Rural

! Vehicles Per Hour (Bth Highest Hour) -- R ettt il het ettt it :

! Major Street (Approach 1): 457 1 I 300 350 1 30 105 4
: Major Street (Approach 2): 244 322 §0 600 420 150 105 4

| Major Street Left Turn (See Note 1): ] =2 »=2 600 426 1 200 140
i+ HMinor Street (Kigher Voluse App.): Zth ! =2 0 500 ¢y 200 140 1
i WARRANT { SATISFIED? YES i Minisua Reg. 500 N& 150 NA
i i Test Amcunt 701 NA 260 NA

L' WARRANT 2-INTERRUPTION OF CONTINUOUS TRAFFIC : Major Street Minor Street
(Total of Both

Approathes)

(Higher Voluee
Nuster of Lanes on Each Approach Approach Only)

Major Street:

Major Binor

—

i Hinor Street: 1 Street Street | Urban Rural Urban  Rural
' Vehicles Per Hour (Bth Highest Hour) jmmommmme- e Pttt
it Major Street (Approach 1): 457 : 1 1 750 523 75 93
o Major Street (Approach 2): 244 £+ 1 900 830 5 M
0 Major Street Left Turn (See Note i): U D S5 ¥=2 200 $30 160 M
:: Minor Street (Higher Voluse App.): 260 ‘ ) ¥=2 750 25 164 70 3
i NARRANT 2 SATISFIEL? NG i Minisus Reg. 750 NA 75 NA |
‘ i Test Amount 701 NA 260 NA

WARRANT 8-COMEINATION

No orie warrant satistied but following
warrants fulfilled B0L or more: H

Warrant 1 807 Fulfilled? YES
Warrant 2 80X Fulfilled? YES

WARRANT B SATISFIED? YES Warrants | and 2 Both BOY Fulfilled

NOTES:
1. Heavier left-turn movesent froe the major street say be included with minor street voluee
if a separate signal phase is propose¢ for left-turn movements.
2. Adopted from: Caltrans, *Traffic Manual," Decesber 1986, pages 9-1 through 9-7; and
U.S. Departaent of Transportation, Federal Highway Adsinistration, *Manual on Unifora
Traffic Control Devices," March 1986,
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TRAFFIC SIGNAL WARRANTS 9 AND 1

i Major Street: MINARET RD, :
i Minor Street: CANYON BLVD. '
i Scenario: EXISTING (SAT) BASE 17,000 SAQT :
¢ Urban/Rural: U (U=urban, R=rural} i

WARRANT 9-FOUR HOUR VOLUME

i Nuaber of Lanes on Each Approach i
H Hajor Street: i H
i Mingr Street: ! H

Vehicles Per tour (4th Highest Hour! :

i Major Street (Approach 1): b48 Major Street Left Turn (See Note 1): 0
it Major Street (Apprcach 2): 346 Minor Street (Higher Volusme App.): 368
‘1 Major Street Total (Both Approaches): 994 Mingr Street Total: 8
't Miniaus Voluse on Major Street Minisue Voluae on Minor Street o
¢ to Satisfy Warrant (see Note 2): 380 to Satisfy Warrant (see Note 2): e
i WARRANT 9 SATISFIED? YES :

WARRANT 11-PEAK HOUR VOLUME :

Nuaber of Lanes on Each Approach :
Major Street: 1 '
Minor Street: 1 '

Vehicles Per Hour (Peak Hour)

Major Street (Approach 1): 762 Major Street Left Turn (See Note 1}): ¢
i Major Street (Approach 2): 407 Minor Street {Higher Voluse App.}: £33
i+ Pajor Street Total (Both Approaches): 1165 Pinor Street Total: 413
¥ Minisus voluse on Major Street Miniaus Voluse on Minor Street
i+ to Satisfy Narrant (see Note I): 450 to Satisfy Warrant (see Note 3): 169
i MARRANT 11 SATISFIED? YES
NOTES:

' 1. Heavier left-turn movesent froa the major street say be included with minor street voluse
' it a separate signal phase is proposed for left-turn sovesents,

i 2. Froa: Caltrans, "Traffic Manual,* Deceaber 198b, Figure 9-2A.

! 3. Froa: Caltrans, "Traffic Manual,® Deceaber 1986, Figure 9-2C.

&, Adopted fros: Caltrans, "Traffic Manual,® December 1986, pages 9-1 through 9-13; and

: U.S. Department of Transportation, Federal Highway Adsinistration, "Manual on Unifors

i Traftic Control Devices," March 1986,
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Kaku Associates

Signal Warrant Analysis

SUMMARY OF TRAFFIC SIGNAL WARRANT ANALYSIS

i Major Street: MINARET RD.
¢ Minor Street: CANYON BLVD.

-Hinisua Vehicular Volume
Interruption of Cont. Traffic

1
2
8-Combination of Warrants 1 &% Z

9-Four Hour Yoluee

11-Peak Hour Volume
Estisated Average Daily Tratfic
Minisus Vehicular Volume

Interruption of Cont. Tratfic
Coabination of Harrants

Scenario: EXISTING (5AT) BASE 17,000 SACT

Reguested  Volumes
for Satisfy
Analysis?  MWarrant?

fpplicable
Tine Period

YES YES
YES NG
YES YES
YES YES
YES YES
ND nfa
NO nia
NO n/a

Bth Highest Hour
Bth Highest Hour
Bth Highest Hour

4th Highest Hour
Feak Hour
Daily

Daily
Daily

13-5ep-90 : Page I
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TRAFFIC SIGNAL WARRANTS {, 2 AND 8
(Based on Eigth Highest Hour of Traffic)

3 =g!zazssreszzzs -

Major Street: LAKE MARY RD.

Ninor Street: LAKEVIEW

Scenario: EXISTING (SAT) BASE 17,000 SAOT
Urban/Rural: U (U=urban, R=rural)

Hinisue Requiresents

Vehicles Per Hour
{eigth highest hour)

§ of Lanes on
tach Approach

WARRANT 1-MINIMUM VEHICULAR VOLUME

Major Street

Minor Street

No one warrant satisfied but following
warrants fulfillied 801 or more:

Warrant 1 BOY Fulfilled? YES
Warrant 2 801 Fulfilled? ND

WARRANT 8 SATISFIED? NO Warrants | and 2 Both 80X Fulfilled

" H i (Total of Both ! (Higher Volume !}
i1 Nusber of Lanes on Each Approach i i Approaches! | Approach Only) !i
i1 HMajor Street: { i+ Major Minor | --- : i
11 Minor Street: 1 i Street Street | Urban Rural ! Urban Rural !
i+ Vehicles Per Hour (Bth Highest Hour) i ! H H
i1 HMajor Street (Approach 1): 247 i | S 300 350 4 150 103 !
i1 Major Street (Approach 2): 270 io)=2 o 600 4201 130 105
11 Major Street Left Turn (See Note 1): 0 I EY I 600 420 ¢+ 200 140 1
i Minor Street (Higher Voluse App.): 166 H 1 »=2 500 350 ¢ 200 140 03
1 WARRANT 1 SATISFIED? YES i Minisus Req. | 500 NAT 150 NA
' ¢ Test Amount | 517 NA | 164 NA 1
i1 WARRANT 2-INTERRUPTION OF CONTINUDUS TRAFFIC H i Major Street | Minor Street

" ; : i (Total of Both ! (Higher Volume

i1 Nuaber of Lanes on Each Approach : i MApproaches) i Approach Only)
i1 Major Street: 1 i Major Minor ! i

ti Minor Street: { i Street Street ! Urban Rural ! Urban Rurzi

i1 Vehicles Per Hour (Bth Highest Hour) i : !

1+ Major Street (Approach {): 247 ! O 1] 325 75 33

: Major Street (Approach 2): 270 ] i 900 630 ! 75 M

i Majur Street Left Turn (See Note 1): 0 HEEDEY S Sy B 900 630 ¢ 100 10

+  Minor Street (Higher Voluse App.): 168 | =2 1 180 328 1 100 70

i WARRANT 2 SATISFIED? N0 i Ninisua Req. ¢ 730 NA ¢ 15 NA

: i Test Aaount ! 317 NA | 166 NA

i WARRANT B-COMBINATION :

NOTES:
1. Heavier left-turn sovesent froa the major street may be included with minor street voluse
it a separate signal phase is proposed for left-turn mgvesents.
2. Adopted from: Caltrans, *Traffic Manual," Deceaber 1986, pages 9-1 through 9-7; and
U.S. Departeent of Transportation, Federal Highway Administration, *Manual on Unifora
Tratfic Control Devices," March 1986,
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TRAFFIC SIGNAL WARRANTS 9 AND 11
(Warrant 9 Based on Fourth Highest Hour of Traffic; Warrant 11 Based on Peak Hour of Traffic)

Rajor Street: LAKE MARY RD.

Minor Street: LAKEVIEW

Scenario: EXISTING (SAT) BASE 17,000 SAOT
Urban/Rural: U (Usurban, R=rural)

Nuaber of Lanes on Each Approach
Hajor Street: 1
Ninor Street: 1

Vehicles Per Hour (4th Highest Hour)

i WARRANT 9-FOUR HOUR VOLUME

WARRANT 11-PEAK HOUR VOLUME

Wajor Street (Approach !): 350 Hajor Street Left Turn (See Note 1}: 0
i Major Street (Approach 2): 383 Hinor Street (Higher Voluae App.): 235
Major Street Total (Both Approaches): 733 Minor Street Total: 215
i Minisum Volume on Major Street Minisus Voluse on Minor Street ;
i to Satisfy Warrant (see Note 2): 380 to Satisty Warrant (see Note 2): 170
i WARRANT 9 SATISFIED? YES :

Nusber of Lanes on Each Approach
Major Street: {
Minor Street: !

Vehicles Per Hour (Peak Hour!

Hajor Street (Approach 1): 412 Major Street Left Turn (See Note 1): 0

Major Street (Approach 2): 450 Kinor Street (Higher Voluase App.}: 7

Major Street Total (Both Approaches): 862 Minor Street Total: 277

Miniaua Voluse on Major Street Hinisua Voluse on Minor Street H

to Satisty Warrant (see Note 3): 430 to Satisfy Marrant {see Note 3): 230
WARRANT 11 SATISFIED? YES '
NOTES:

1. Heavier left-turn sovesent froa the major street say be included with sinor street voluse
it a separate signal phase is proposed for left-turn moveaents.

2, Froa: Caltrans, "Traffic Manual,® Decesber 1984, Figure 9-24.

3. Froa: Caltrans, *Traffic Manual," Deceaber 1986, Figure 9-2C.

i, Adopted froe: Caltrans, "Traffic Manual,® Decesber 1986, pages 9-1 through 9-13; and
U.5. Department of Transportation, Federal Highway Adainistration, ®Manual on Unifors
Traffic Control Devices,” March 1986,
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SUMMARY OF TRAFFIC SIGNAL WARRANT ANALYSIS

[Py——— == z ===z

i1 Major Street: LAKE MARY RD. '
{1 Ninor Street: LAKEVIEW H
i Scenario: EXISTING (5AT) BASE 17,000 SAOT H
H Requested  Voluaes 1
HH for Satisfy fipplicable HH
o Warrant Nusmber and Naae fnalysis? Marrant? Tise Period "
1 §-Miniaum Vehicular Volume YES YES  Bth Highest Hour ii
i1 2-Interruption of Cont. Tratfic  VYES NO 8th Highest Hour !
i1 B-Cosbination of Warrants 1 & 2 YES NO Bth Highest Hour 1!
it 9-Four Hour Voluae YES YES  4th Highest Hour !
i1 11-Peak Hour Voluse YES YES Peak Hour “
i1 Estisated Average Daily Traffic i
11 Minisus Vehicular Voluse ND n/a Daily H
4 Interruption of Cont. Traffic NO n/a Daily g
o Combination of Warrants NG n/a Daily i






Kaku Associates

TRAFFIC SIGNAL WARRANTS 1, 2 AND 8
(Based on. Eigth Highest Hour of Traffic)

Signal Warrant Analysis

09-Aug-90 & Page 1

=S3s=Z2 2

Major Street: MAIN ST,

Ninor Street: SIERRA BLVD.
Scenario: EXISTING (SAT) BASE 17,000 SAOT
Urban/Rural: U (U=urban, R=rurall

Miniaus Requiresents

§ of Lanes on
Each Approach

g

Vehicles Per Hour
{eigth highest hour)

WARRANT 1-NINIMUM VEHICULAR VOLUME

Nusber of Lanes on Each Approach

Major Street: 2

Minor Street: 1
Vehicles Per Hour (Bth Highest Hour)

Major Street {Approach 1): 899

Major Street (Approach 2): 418

Major Street Left Turn (See Note 1): 0
Minor Street (Higher Voluse App.}: 3a

WARRANT | SATISFIED? NO

1 MWajor Street Minor Street
! (Total of Both ! (Higher Voluse
! Approaches) | Approach Only)
Major Minor
Street Street i Urban  Rural Urban Rural
1 | 500 350 150 103
»=2 1 400 420 130 105
=2 =2 600 420 200 140
{ »=2 500 350 200 140
Minisus Req. 600 NA 130 NA
Test Amount 1317 NA 35 NA

WARRANT 2-INTERRUPTION OF CONTINUQUS TRAFFIC

Nuaber of Lanes on Each Approach
Major Street: 2
Hinor Street: !
Vehicles Per Hour (Bth Highest Hour)
Major Street {(Approach 1): 899
Major Street {Approach 2): 418
Major Street Left Turn (See Note 1): 0
Ninor Street (Higher Volume App.): 35

WARRANT 2 SATISFIED? X0

Major Minor

Major Street
(Total of Both

Minor Street
{Higher Voluae
Approach Cnly)

\  Approaches)

Street Street Urban  Rural Urban Rural
{ 1 750 925 75 53
)=2 1 200 630 7% 53
»=2 =2 900 630 100 10
| ¥=2 750 523 100 70
Minisua Reg. 900 NA 75 NA
Test Amount 1317 NA 35 NA
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WARRANT B-LDMBINATION

No one warrant satisfied but following
warrants fulfilled 801 or more:

Warrant 1 B0 Fulfilled? ND
Warrant 2 801 Fulfilled? ND
WARRANT 8 SATISFIED? NO

Warrants | and 2 Both 801 Fulfilled

1. Heavier left-turn movesent fros the sajor street say be included with minor street voluse
if a separate signal phase is proposed for left-turn sovesents.
2. Adopted fros: Caltrans, "Traffic Manual,® Decesber 1986, pages 9-1 through 9-7; and
U.5. Departeent of Transportation, Federal Highway Adsinistration, "Manual on Unifora

Traftic Control Devices,® March 1986.
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TRAFFIC SIGNAL WARRANTS 9 AND I
{Marrant 9 Based on Fourth Highest Hour of Traffic; Marrant 11 Based on Peak Hour of Traftic)

Major Street: MAIN ST,

Minor Street: SIERRA BLVD.

Scenario: EXISTING (SAT) BASE 17,000 SAOT
Urban/Rural: U (U=urban, R=rural)
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WARRANT 9-FOUR HOUR VOLUME

Nuaber of Lanes on Each Approach
Major Street:
Minor Street: i

Vehicles Per Hour (4th Highest Hour!)

Major Street (Approach 1): 1273 Major Street Left Turn (See Note 1): 0
Major Street (Approach 2): 392 Minor Street (Higher Voluse App.): 9 |
Major Street Total (Both Approaches): 18435 Minor Street Total: 49
Minisua Volume on Major Street Minisus Voluae on Minor Street ;
to Satisfy Warrant (see Note 2): 390 to Satisfy Warrant (see Note 2): 80
NARRANT 9 SATISFIED? NO '

= H4 = = rrcmcce e s -

NARRANT 11-PEAK HOUR VOLUME

Nuaber of Lanes on Each Approach
Major Street:
Minor Street: 1

Vehicles Per Hour (Peak Hour)

Major Street (Approach 1): 1498 Major Street Left Turn (See Note 1): 0

Major Street (Approach 2): 697 Minor Street (Higher Voluse App.): 58

Hajor Street Total (Both Approaches): 2193 Minor Street Total: |

Miniaus Voluse on Major Street Minisue Voluse on Ninor Street H

to Satisfy Marrant (see Note J): 910 to Satisfy Warrant (see Note J): 100
WARRANT 11 SATISFIED? ND i
NOTES:

f. Heavier left-turn movesent fros the sajor street may be included with minor street voluse
if a separate signal phase is proposed for left-turn moveaents.

2. Fros: Caltrans, *Traffic Manual,” Deceaber 1986, Figure 9-2A.

. From: Caltrans, *Traffic Manual,® Deceaber 1986, Figure 9-2C.

4. Adopted from: Caltrans, °Traffic Manual,® December 1986, pages 9-1 through 9-13; and
U.S. Departeent of Transportation, Federal Highway Adeinistration, *Manual on Unifore
Traffic Control Devices,® March 1984.
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SUMMARY OF TRAFFIC SIGNAL WARRANT ANALYSIS

=z == sz===g H === zz==s T

ajor Street: MAIN ST.
inor Street: SIERRA BLVD.
cenario: EXISTING (SAT) BASE 17,000 SAOT

o X X (I

Requested Voluses
for Satisty Applicable

Warrant Nusber and Name Analysis? Marrant? Tise Period
1-Minisua Vehicular Voluse YES NO Bth Highest Hour
8-Cosbination of Warrants 1 & 2 VES NO Bth Highest Hour
9-Four Hour Voluae YES NO 4th Highest Hour

11-Peak Hour Voluse YES NO Peak Hour

Estisated Average Daily Traffic
Miniaus Vehicular Voluse N0 n/a Daily
Interruption of Cont. Traffic N0 n/a Daily
Cosbination of Warrants NO n/a Paily

! 2-Interruption of Cont. Tratfic  VES NO Bth Highest Hour
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TRAFFIC SIGNAL WARRANTS 1, 2 AND 8
(Based on Eigth Highest Hour of Traffic)

i1 Major Street: OLD MAMMOTH RD. Minisua Requireaents

i Minor Street: CHATEAU RD. -- - memmmmme——m— o
I |

i+ Urban/Rural: U (Usurban, R=rural) Each Approach | (eigth highest hour)

Minor Street

cenario: EXISTING (SAT) BASE 17,000 SAOT ¢ & of Lanes on Vehicles Per Hour '
; Major Street

: {Total of Both | (Higher Voluee !
i Nusber of Lanes on Each Approach i '

: i Approaches) Approach Only)

; Bajor Street: ! v Major Minor | -----smse-m--- e '
: Ninor Street: ! ! Street Street ! Urban Rural | Urban Rural |
ii Vehicles Per Hour (Bth Highest Hour) e e fmmmmmmmmmmeeee et {
i Major Street (Approach {): 180 H i t 509 350 4 150 105 1
HH Major Street (Approach 2): 439 N 2 i 600 420 ¢ 13¢ 105 ¢
i Major Street Left Turn (See Note !): 0 o= =2 0 600 420 200 140 5
it Minor Street (Higher Voluse App.): 7l i | =2 1 506 I5¢ ¢ 200 149 |
i+ WARRANT 1 SATISFIEDY NG ! Minisus Reg. & 500 N& 150 NA |
o i Test Asount © 629 NA 73 NA D
i1 WARRANT 2-INTERRUFTION OF CONTINUDUS TRAFFIC i ! Major Street | Minor Street i
i i i {Total of Both : (Higher Voluse Ui
1 Number of Lanes on Each Approach i i Approaches) | Approach Oaly} Ui
Y Major Street: { ! Major Minor ;i ---- = | eemmmme—emo——- HH
i Minor Street: t i Street Street | Urban Rural Urban  Rural @i
{1 Vehicles Per Hour (Bth Highest Hour! jrmmmmmm o= Rt it i
1t Major Street (Approach 1): 190 : 1 ) S A 11 25 1 75 53 0
it Major Street (Approach 2): 425 L O 630 4 75 330
i Major Street Left Turn {(See Note 1): ] ) =7 900 610 1 100 70

it Minor Street (Higher Voluse App.): 73 ‘ | =21 T30 25 1 100 704

i MARRANT 2 SATISFIED? NC i Minlaus Req. 75 N& 75 N

i Test Amount | 629 NA 73 NA 0

No one warrant satiséied but following
warrants fulfilled 801 or maore:

Warrant 1 801 Fulfilled? ND '
Warrant 2 80% Fulfilled? YES H

NARRANT B SATISFIED? NO Warrants | and 2 Both BOX Fulfilled

i NOTES: :
! 1. Heavier left-turn soveaent froe the major street may be included with minor street voluse ;
i it a separate signal phase is proposed for left-turn moveaents. i
¢ 2. Adopted from: Caltrans, "Traffic Manual," Decesber 1986, pages 9-1 through 9-7; and !
; U.S. Department of Transportation, Federal Highway Administration, "Manual on Unifors i

—
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TRAFFIC SIGNAL WARRANTS 9 AND 1
{Warrant 9 Based on Fourth Highest Hour of Tratfic; MWarrant 1f Based on Peak Hour of Traffic)

i Major Street: OLD MAMMOTH RD. :
i Minor Street: CHATEAU RD. i
i\ Scenario: EXISTING (SAT) BASE 17,000 SADT '
v Urban/Rural: U (U=urban, R=rural) H

Nusber of Lanes on Each Approach
Major Street: 1
i Minor Street: 1 H

1 Vehicles Per Hour (4th Highest Hour)

i Mzjor Street (Approach I}: 269 Major Street Left Turn (See Note 1): (I
i Major Street (Approach 2i: 22 Minor Street (Higher Yoluae App.): 164 1)
o bttt i
e Fejor Street Total (Both Approschesi: 891 Minor Street Totai: 104 1
i Finieus Voiume on Rajor Street Kinisue Voluse on Minor Street "

' to Satisfy Karrant (see Note 2): 380 to Satisfy Warrart (sze Note 2): 13 i

i WARRANT {1-FEAE HOUR VOLUME i
ii Nusber of Lanes on Each Approac!

' Major Street: 1

o Minor Street: i

i Vehicles Fer Hour (Feak Hour:

i Maior Street (Approach 1): H7 Major Street Left Turn (See Note {}: 0
i Major Street (Approach 2): 732 Binor Street (Higher VYoluse App.): 2 0
i Major Street Total (Eoth Approaches): 1049 Minor Street Total: 20
i Pinisue Veouge on Major Street Minieus Volume on Minor Street '
i to Datisfy warrant (see Note 2): 459 to Satisty Marrant {see Note I}: 190
;1 WARRANT 11 SATISFIED? KO i

NOTES: :

1. Heavier left-turn sovement fros the sajor street say be included with sinor street voluae ;

it a separate signal phase is proposed for left-turn movesents. :
2. Froe: Caltrans, *Traffic Manual,® Decesber 1986, Figure 9-2A. '
J. Fros: Caltrans, "Tratfic Manual," December 1986, Figure 9-2C. '
4. Adopted from: Caltrans, *Traffic Manual,® Decesber 1986, pages 9-1 through 9-13; ang :
U.5. Departeent of Transportation, Federal Highway Adsinistraticn, *Manual on Unifors :
Traffic Control Devices,® March 1986. :
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TRAFFIC SIBGNAL WARRANTS 1, 2 AND 8
{Based or E1gth Highest Hour of Traffic)

WARRANT [-MINIMUM VEHICULAR VOLUME Major Street Hinor Street |

i (Total of Both | (Higher Voluae

i Major Street: MAIN ST, ' Minisus Requiresents :
v+ Minor Street: SIERRA BLVD. R e -1
i1 Scenaric: CUMULATIVE PLUS PROJECT t of Lanes on | Vehicles Per Hour "
i+ Urban/Rural: U ({U=urban, R=rural) Each Approach 1 (eigth highest hour) i

WARRANT Z-INTERROFTION OF CONTINUQUS TRAFFIC Major Street
(Total of Both

Approaches!

Minor Street |
(Higher Voluee !
Approach Only) !

Nusbe- of Lanes on Each Approach : fpproaches! Approach Only) !

; Major Strest: 2 i Major Minor ) =---m-e--e---- e o
n Minor Street: 1 . Street Street | Urban Rural ' Urbarn Rural o
i Vehi:les Per Hour (Bth Highest Hour! jmemmmmememme e {mmmmmm—————eaee jomeemmesmseomae 0
e Major Street {Approach 1): b49 : ! i 500 356 159 108 1
Pa;or Street (Approach 2:: 1145 R EW S 600 251 15¢ 1% 1

Ma:ar Street Left Turn (See Ncte 1): 0 poo=2 =2 800 420 207 143 1)

: Bircr Street (Higher Voluse App.): AN ' ! 22 L 300 J35¢ 200 147
WAFFANT | SATISFIEL NS Miniaus Reg. ! 600 NA 1580 NA L

o Test Asount | 1794 NA 5 K& 1

N.ater ¢ Lares or Each Apprcach

Test Asount

o Rajcr Strest: 2 Major Minor | ---=-=--=-n--- | mmmmmemmmeeee- ;
Piror Street: 1 Street Street ! Urban Rural § drban Reral ol
vericles Fer hour (Bth Highest Hour) fmmommmmmmmmeeoe jmmmmmmmmmmeeeeee R i
Maj3r Street {hpcroacs 1) b4°¢ i { 1 757 929 ¢ 75 339
o Ps:or Street (Approazh 2.1 1145 LY ) 900 63¢ 73 AR
o Mzjor Street Left Turr (See Note 1% 0 DY) =2 900 o301 104 743
H Kinor Street (Higher Voluee App.): 25 l ! =7 750 25 100 780
WARRARLT 2 SATISFIED™ 1 Kinisus Reg. | 900 NG 7S [T
' ' S !

WARRANT B-CCMEINATICN '

No one warrant satisfied but following ;

. warrants fulfilled 80X or sore: i
v Warrart 1 B0Y Fulfillec” NG
v Merrant 2 BLY Fuld:illed” ND

i WARRANT B SATISFIED" NC g Warrants | and 2 Both 80X Fulfilled

: NOTES: |
+ 1. Heavier left-turn movement fros the major street may be included with minor street voluse H
‘ it a separate signal phase 1s proposed for left-turn sovesents. '
2. Adopted froa: Caltrans, "Tratfic Manual,® Decesber 1986, pages 9-1 through 9-7; and '
' U.S. Departament of Transportation, Federal Highway Adainistration, *Manual on Unifora :
! Traffic Control Devices,® March 19B¢, i
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TRAFFIC SIGNAL MARRANTS 9 AND 11
(Warrant 9 Based on Fourth Highest Mour of Traffic; Warrant 11 Based on Peak Hour of Traffic)

i\ Major Street: MAIN ST. '
+ Minor Street: SIERRA BLVD. :
t Scenario: CUMULATIVE PLUS PROJECT :
+ Urban/Rural: U (U=urban, R=rural! ]

i Number o¢ Lanes on Each Approact

Bajor Street: 2 '

" Miror Street: 1 i
v Vehicles Per Hour (4th Highest Kaur! :
o Majcr Street (Aprroach th: 924 Major Street Left Turn (See Note 1): 0
¥ Raror Street (Approach 2): 1622 Minor Street (Higher Volume App.}): 49

. Major Strees Tota. (Both Approaches': 2547 Minor Street Total: 9

' Firisua Volume or Major Strezt Miniaus Volume on Minor Street "

; tc Satisfy Wzrrart (see Note 2@ 330 to Satisfy Warrant (see Note I): Bt 1
i WARRANT 9 SATISFIED” ND H
0 WARRANT 11-FEAE HOUR VOLUmE HH
v+ Nugber of Lanes on Each Approach i
' Parzr Streety 2 it
o Minor Streel: i i
1o vehicies Fer Hour (Feak Hoor: i
o Hajor Strest (Approach 1): 1082 Major Street Left Turn (See Note 1): (I
0 Pasor Street (Approach 2): 1908 Minor Street (Higher Volume App.): €
1+ Major Street Total (Both Approaches!: 2890 Hinor Street Total: SE i
0 Miniace Voluse on Major Street Miniaus Voluse on Minor Street 0
i1 to Satisfy Marrant (see Note 1) 310 to Satisfy Warrant (see Note 3): UG
i WARRANT 11 SATISFIED™ NG

1+ NOTES: i
111, Heavier left-turr sovemert from the major street say be included with sinor street volume i
H it a separate signal phase 15 proposed for left-turn sovements. '
it 2, From: Caltrans, *Traffic Manual,® Decesber 198&, Figure 9-2A. :
it 3, From: Caltrans, "Traffic Manual," Decesber 1984, Fiqure 9-2C. ;
it & Adopted fros: Caltrans, *Traffic Manual,® December 1964, pages 9-! through 9-13; and th
o U.S. Departsent of Transportation, Federal Highway Adeinistration, *Manual on Unifora o
e Tratfic Contrcl Devices,” March 198¢. i




fkaku Rssaciates Signal Warrant Analysis

SUMMARY OF TRAFFIC SIGNAL WARRANT ANALYSIS

i1 Major Street: OLD MAMMOTH RD.

i1 Minor Street: CHATEAU RL.

i1 Scemaria: EXISTING (SAT. BASE 17,000 SAOT

i Requested Voluses
th for Satisty
¥ Warrant Nusher ang Name Analysis®  Warrant?
ti 1-Minieus Veh:cular Veluee YES NG

it Z-Interryption of Cont. Traffic  YES ND

it B-Cosbination of Warrants 1 & 2 VYES NG

i1 §-Four Hour Voluse YES NO

i 11-Feak Hour Veluee YES NGO

1
i
i Estimated Average Deily Tra‘tic
1

Minisus Vehicular Voluss ND nfa
Interruption of Cont. Traffic ND nla
i Coahination of Warrantz N nia

Applicable
Tise Feriod

gth Highest Hour

Bth Highest Hour |
8th Highest Hour :

4tk Highest Hour !

Feak Hour

Daily
Daily
Daily

13-Sep-90

Page 3






Kaku Associates Signal Warrant Analysis 12-Sep-90 : Page 3

SUMMARY OF TRAFFIC SIGNAL WARRANT ANALYSIS

i\ Major Street: MAIN ST, '
i\ Minor Street: SIERRA BLVD. H
i Scenario: CUMULATIVE PLUS PROJECTY !

1 11-Fear Hour \olume YES N Peat Hour

! Requested  Voluses '
, tor Satisfy Applicable '
i Narrant Nuater and Nase Aralysis™  Warrant™  Tiae Period '
oo I-Minieae Vehicular Voluse YES NC Bth Highest Hour |
o 2-Interruptior of Cont, Traffic  YES NC Bth Highest Hour 1)
8-Coat:ratior of Warrants § & 2 VES NC Bth Highest Hour 11
§-Foor Hou vouoes YES N 4th Highest Hour i1

o Estimated fverage Daily Trafific
: Mirisue Yeh.culam Voluae NC n/a Daily
:: Interriptiar of Cont. Trafhic NG n/a Daily
' Cosbination of Warranls 0 n/a Da:ly






kaku Associates Signal Marrant Analysis 12-5ep-90 : Page 1

TRAFFIC SIGNAL WARRANTS {, 2 AND B
{Based on Eigth Highest Hour of Traffic)

Major Street: MERIDIAN RL.

Minor Street: MOND ST,

Scenario: CUMULATIVE PLUS FROJELT
Urban/Rurai: U (U=urban, R=rural)

WARRANT 1-RINIMUM VERICULAR VOLUME

§ of Lanes on
Each Approach

(e1gth hig

i Major Street
¢ (Total of Boith :

Vehicles Per Hour

hest hour)

................
................

Minor Street
{Higher Volume

Nuster of Lanes on Each Approazh Approaches' | Approach Onlyi
i a.2r Stree!: 2 Major Minor | ==---=--em---- {ommmemm e '
1 Miror Street: i Street Street | Urban Rural | Urban Rural

i vehizles Per Hcor (Bt Highest Koor) R R e jmmsesesmemesoo- o
Majcr Street (Approazr (h: kit ; { 1 504 350 150 165

Rascr Strees (hpprosct 20 e T 1 607 420 ) 150 10

Maizr Street feft Turn (See Note 1): ( =l =2 bt £20 204 140

Bircr Strest (higher Veiore Apr.e 4 | 1 =2 0l 350 200 144 1

lemeemccmmcemeae lemececeeemcm—aas .
WARFANT | SRTIEFIED N . Minieus Reg. | 690 NG 156 NG

i Test Amcunt | 78t NA 4 NF .
jisszzzzzzszzzszssssszssssssssassszsssszsssssssaszsasas {szszszsszssasas jssssszszzszsssas yszzzszzzzzsssszs :
Lo WARRANT I-INTERROFTION OF CONTINGD.D TREFFIL ' . Major Street | Minor Street !
i ' ¢ (Total of Both | (Higher Voluse !
"1 Nusber of Lares oo Each Aprroact : . Approaches) | Approach Only) i
: Bzocr Sireet: z v Major Mipgr | eemeees-eee—-- T i "
Mi-zo Streety t . Street Street | Urban Rural | Urban Rural |
i Vericles Fem Ho.r 1Bth highest Moo imoooosemooeees e bt fmmmmmmmmmomee- i
i Beior Strest (Acnrzach | 4k . t I NH 528 75 53 01
% Mior Sireet lApproect 2 A Y] 1 94 610 7% °
Meoor Streat Ledt Turn (See Note 1': i £ =2 90s 630 1 10f 7600
Finor Street (Higher Voiues Apr. 2 ! ! =2 75¢ 528 16 7600
jmmmemmeescacoan R et D e H
BAFRENT O CRTISFIEDT N i Miniaum Reg, | 940 NE S 75 NE b
i Test Amgunt ! 784 NA 4 &

------------------------------------------------------ {======ssssszzss)ssszzsssszssssez|sssssssssszozesc)
o WARRART E-CTMEINATION H HH
i Y
i Nc one warrant satisfied but folloming i i
v+owarrants fuldilied B(Y or sore: : HH
. . '
: ! iy
vo Warrant ] BOL Fulfaller” N ; '
o HWarrant 2 BCL Fulfilled” NC : o
) . .
' ' K
i WARRANT B SATISFIED™ NG ' Rarrants | and 2 Both BCX Fulfilled i
| Bt et e b I T e S T T S T r e s T e e A mane o= 1

NOTES: |
1. Heavier left-turr sovement fros the major street may be included with sinor street voluse '
if 8 separate signal phase 15 proposed for left-turn movesents. :

. Adopted from: Caltrans, "Traffic Manual,® December 1986, pages 9-1 through 9-7; and ;
U.S. Departmert of Transpsrtation, Federal Highway Adarnistration, "Manual on Unifora :

| Trattic Control Devices,® March 19B¢. ;



Kaku Assotiates Signal Marrant Analysis 12-Sep-90 : Page 2

TRAFFIC SIGNAL WARRANTS 9 AND 11
(Warran* 9 Based on Fourth Highest Hour of Traffic; MWarrant {1 Based on Peak Hour of Traffic)

! Major Street: MERIDIAN RD. v
i f#inor Street: MONC ST, . '

i Scenario: CUMULATIVE PLUS PROJECT "
¢ Urban/Rural: U (U=urban, R=rurs}! H

N.ster of Lanes on Each Approact 0
“ Ba;cr Street: 2 H
Minom Street: !

vet:izie: Per Hour (4th Highest hour 0

Mejor Street (Approach i 529 Major Street Left Turn (See Note 1) U

: Ba.or Street (Apgroazt 10: ol Minor Street (Kigher Volume App.): 6!
__________ o

i Kajor Street Total (Botr Approaches': 112 Minor Street Total: YO
. i,
v

Rinisct Voluee on Maror Street Minimua Volume on Minor Street i

. t0 Sat:sf, Karra~t (see Note 2): 394 to Satisfy Warrant [(see Note 2): 120 1
R et -- ---- --- i
fr WARRANT 9 SATISFIEDC NC i
" HE
I:::::::::::-‘.‘::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: :
pi MAREANT [1-PEA; HOUF VO_URE i
e e D e ittt HH
o0 Kegtzr of .anes or Each Approach i
Mioom Sireet; 2 i

. Pincr Street: i i
B e -
. Vericies Fer Hoor (Feel hoor i
o ®ajor Strest {Approach 1n: 697 Major Street Left Turn (See Note !): ¢
o Kaicr Street (Approact i bit Minor Street (Higher Volume Apf.i: 770
L e e it
o Baicr Street Total (Both Approaches’: 1309 Minor Street Totai: 12 ;
, '
iy Firieus Yoiake on Major Street Miniaua Voluae on Kinor Street i
! to Satisé, Warrant (see Note 3): Si0 to Satisfy Warrant (see Note I): 190

v 1. Heavier left-turn movement fros the major street say be included with ainor street voluse i
i 1 a separate signai phase 15 propcsed for left-turn sovements, o
v 2. Froe: Caltrans, *Traffic Manual," Deceamter 1986, Figure 9-2A. i
v 3. Fros: Caltrars, “Traffic Manual," Deceaber 1986, Figure 9-2C. i
v 4, Adopted fros: Caltrans, *Traffic Manual," December 1986, pages 9-1 through 9-13; and i
: U.S. Departeent of Transportation, Federal Highway Adainistration, *Manual on Unifora i
o Tratfrc Control Devices," March 198¢. o



Kaku Associates Signal Warrant Analysis

SUMMARY OF TRAFFIC SIGNAL WARRANT ANALYSIS

Voluaes
Sat1sty
Narrant®

Appiicable
Tise Period

) Rajor Street: MERIDIAN RD.

11 Minor Street: MONC ST.

{1 Scenario: CUMULATIVE PLUS PRCJECT

HH Requested
N for

i Narrart Nuster and Naes Aralysyie”
Vo b-Piniaae veticolar Yolume YES

vooo-Interryption of Cont, Tratis: YES
. B-Coatination of Warra~ts ! & D YES

Vi 8-Four hour Voiue: YE:
i i11-Fesb Hoor Voiume YE:

i, Estimatec Average Daily Trafdic

P Rinigug Veticular Volume KO
" Interrugtion of Lont, Tratfis It
| Costiraticr of Warrart: ¢

n/a
n/a
nla

8th Highest Hour
Bth Highest Hour
Bth Highest Hour

4th Highest Hour
Peak Hour
Daily

Daily
Daily

12-5ep-90 : Page 3






Kaku Associates Signal Warrant Analysis

TRAFFIC SIENAL WARRANTS 1, 2 ANL 8
{Based on Eigth Highest Hour of Traffic)

i Major Street: MINARET RD.

i Minor Street: CHATEAU RD. :
i Scenario: CUMULATIVE PLUS PROJECT

1 Urban/Rural: U (U=urban, R=rural:

WARRANT {-KINIMUN VEHICULAR VOLUME

Nuate- of Lanes on Each Approa:h

Baicr Street: !
: Mina- Street: 1
i Veritles Per Hour (Bth Highest Kour:
: Ma o Street (Arproact 1) 44 :
: Major Street (Approach 21 3T '
Major Street Left Turn (See Note 1) 0 i
“ M.inor Street (Higher Volume App.!': b2 i
WARRANT | SATISFIEL" N

WARRANT Z-INTEREFTIIN OF CONTINUOUS TRAFFIC

Numter of Lare:z on Each Approst:
Bayor Strees: 1
M.ror Street: i

veritle: Fer Kour (3th Pighest Hour.
Ma o Stre2t {Approact i) 448
Bajer Street (Approach o0 ¢S

: Major Street Leds Turn (See Note 10 0

Hy Pinor Street (Higher Voluee &pp. i 62

© WRRRANT Z SATISFIEL” NI

¢ WARRANT B-COMZINATICN

i+ Nooone warrant satisfied but foiloming
warrarte fulfilied BCZ or sore:

i« Warrant 1 BCX Fulfilled” NG
Warrant 2 BUY Fulfilled” Yil

¢ WARRANT B SAT[SFIED” NC

i NOTES:
v 1. Heavier left-turn soveaent froe the major street
' 1 a separate signal phase 15 proposed for left-

Trafé1c Contral Devices,” March 198¢,

12-5ep-90 : Page

Minisus Requiresents
§ of Lanes on | Vehicles Per Hour
Each Approach | (eigth highest hour)
i Major Street | Minor Street
¢ {Total of Both | (Higher Voluee
i Approaches) | Approach Only}
Major Minor | ==-e-----oome- R
Street Street ! Urban Rural | Urbar Rural
1 1 500 35¢ | 150 105
=l ) S 606 201 15¢ 105
y=2 =2 60 420 | 200 140
{ =7 500 501 200 147
Minieus Reg, | 300 N& 150 NA
Tect Amount | 953 NA ! 62 NA
i Major Street | Minor Street
¢ (Total of Both | (Higher Voluse
i PApproaches! | Approach Onlyi
Pasor Mingr | =---mmsemeeeee | me=emmmemmeeae
Street Street | Urban Rural ! Urban Rural
1 1 754 929 i 75 M
y=2 1 907 636 ) 75 93
»=2 =2 980 830 1 100 7¢
1 =2 756 525 ! 106 70
Miniaus Re:. 75¢ K& 15 NA
; b2 NA

Test Aasunt | 953 NA

Warrants 1 and 2 Both 80X Fulfilled

say be included with minor street volume
turn sovements,

2. Adopted from: Caltrans, °Tratfic Manual,® December 1986, pages 9-1 through 9-7; and
U.S. Departmert of Transportation, Federal Highway Adsinistration, *Manual on Unifora



Kaku Associates Signal Warrant Analysis 12-Sep-90 : Page 2

TRAFFIC SIBNAL WARRANTS 9 ANL 1!
(Warrant 9 Based on Fourth Highest Hour of Traffic; Warrant 11 Based on Peak Hour of Traffic)

i\ Major Street: NINARET RD. '
i Minor Street: CHATEAU RL. !
i Scenario: CUMULATIVE PLUS PROJECT '
! Urban/Rural: U (Usurban, R=rural) i

i Nuaber of Lanes or Each Approact '
' Major Street: 1 '
i M.nor Street: i :
v Vebicles Per Hoor (4th Highest Hor |
' Ma;or Strest (A;proach 1) 614 Major Street Left Turn (See Note ) 0

N Major Street (Approact 2': 113 Minor Street (Kigher Voluee App.): BE s
Major Street Toctas (Ecth Approaches @ 1243 Minor Street Total: e 1
i Minisue Voiuse or Major Street Pinisus Voluee on Minor Street i
i to Satisdy Werrant (see hate I: M tc Satisfy Warrant (see Note 2 B i
' WARRANT @ SATISFIERS YES o
. WARRANT 1{-PEAr HLuR VO_UME o
N.gter ¢f Lanes on Eazh Approach 0
Mzazr Strest: 1 i
v Mirar Street: i i
1o Vehticles Per Hour (Fear Hoor! i
o Major Street (Approach !i: 74¢ Major Street Left Turn (See Note 1): (N
' Major Street (Approact 2:: 841 Mincr Street (Higher Volume App.): 107
‘i Pajor Street Total (Both Approachesi:  15E7 Minor Street Total: 10
0 Binimue Yoluse or Major Stree! Miniaus Voluee cr Minor Street i
o to Satisty Warrant (see Note It: 450 to Satisfy Warrant (see Note J): {0¢

i WARRANT 11 SATISFIED" YES

i NOTES: :
! 1, Heavier left-turn movemert ¢ros the sajor street may be included with sinor street voluse i
; it a separate signal phase 15 proposed for left-turn movesents. :
'\ 2, Fros: Caltrans, "Traffic Manual,” Deceaber 1986, Figure 9-2A. '
¢ 3. Fros: Caltrans, *Traffic Manual," Deceaber 1984, Figure 9-2C. :
t &, Adopted from: [laltrans, *Traffic Manual,® Deceaber 1986, pages 9-1 through 9-13; and :
| U.S. Departeent of Transportation, Federal Highway Administration, *Manual on Unifora '
: Tratfic Control Devices,” March 196¢. '



Kak. Associates Signal Warrant Analysis 12-5ep-50 : Page 3

SUMMARY DF TRAFFIC SIGNAL WARRANT ANALYSIS

i Major Street: MINARET RD. H
i Minor Street: CHATEAL RD. :
{ Scenario: CUMULATIVE PLUS PRCJECT '

Requested  Volumes g

X for Satisty fpplicatle
War-ant Nuster a~d Nas: Analysis” MWarrant™  Tiae Period
¥
J-Mirieus Vehicular Volure YES NG Bth Highest Hour i
-Interroption of Cont. Traféic YEE NC 8th Highest Hour |
€-Comtiration cf Warrarts | & 7 YEZ N Btk Highest Hour !
[
"
9-Four Ho.m Voiome YE< YEZ &tk Highest Hour i1
Y
t1-Pesr Hour veoluke YES YES Peal Hour o
i
. Estimatec Average Darly Traffic i
Mirisua Yehizular Veluae N) n/a Daily o
" Irterruptior cf Cort, Traddic Z nia Daily |
)

1

1
Comtanatior of Wsrra-o: NT n/a Daily H

[}






Kaku Associates Signal Warrant Analysis 12-5ep-90 : Page |

TRAFFIC SIBNAL WARRANTS 1, 2 AND B
(Based on Eigth Highest Hour of Tratfic)

Rajor Street: OLD WAMMCTH RD. Kinisuas Requiresents
Minor Street: CHATEAL RD. JR—— —-- o

i+ Scenario: CUMULATIVE PLUS PRJJETT $ of Lanes on Vehicles Per Hour H

Urban/Rural: U ({U=urban, R=rural! Each Approach

WARRANT [-RINIM.® VEHICULAR VOLLRE i Major Street i Minor Street
i (Total of Both ! (Higher Volume |

i Nuater of Lanes on Each Approazt Approaches) Approach Only)

i Fa:or Strees: 1 Major Minor | =-=-==e--meoe- | ommemessessoao- o
Bi-o- Strest: ! Street Street | Urbar  Rural i Urbar Rural !
i Vetizles Per Hour (Bth Highest Hour! fommommmoccocce- jmommmmeemomoooee jmmmssesmsseoeee- o
; Ma;or Street (Approach iV a4 ' { ) 300 350 15¢ 105 3!
Kaior Street (Apprzach 20 728 Y, 1 60¢ 426 157 105 1
! Ma:ar Street Left Torn {See Note 1) 0 D E PEY 800 2¢ 0 20¢ 147 i)
Mingr Street (Higher Voluse App.': n i { =2 0 300 356 ¢ 200 180 41
R R L R et jmememmmmmmmoo oo "
Vo WARRANT 1 BRTISFIEDN NC ¢ Minisus Reg. ! 500 NA ) 15¢ NG
H i Test Agount 1 122 KA | 70 NA L
I T T T T T T T T T T T T T ST e Ss S rr = | Bt bttt it s e———- [ Badedadd bt ab e 1
© WARRANT Z-INTERSUFTION OF CONTINUOZ TRAFFIC ' i Major Street | Minor Street !
" ‘ i (Total of Both : (Higher Volume i
© Nugbter of Lares or Each Aprrosct ; i Approaches! | Approach Only) i
Y Be:or Street: i i Major Minor | memeeecemmee-- HR H
1 Bo-om Street: 1 i Street Street | Urban Rural i Urban Rural ;|
Vericles Fer hoor (Eth Highes Hoirs R jmmmmmemmme oo e jmeomTommsooooo- o
Major Streel {Approazt 1N 564 ' { S 750 251 7 9%
Mz;z- Strees tApproect 2 725 £ P 90¢; 630 1 5 T
Mz zr Street Leét Turn (See Note 1) 0 N =20 96 630 1 100 ¢ 0
Mirsr Street (Higher Voluee App.'s 76 ' 1 =2 1 730 25 1 100 70
i WAFFENT T SETISFIEL NC Miniaum Reg, S NE 73 NE S
¥ Test Amcunt 1 122 N& 76 N&

o1 WARFANT E-COMEINATION

i Nz ore warrant satisfied bit fclloming
vooowarrants fulfilled B0% or more:

i1 Warrant I BIN Fulfillec” NO
Vi Marrant 2 Bi% Fuldilled” YES

WARRANT 8 SATISFIED" NC Warrants | and 2 Both BOY Fulfilled I

: NOTES: i
i 1. Heavier left-turn aovesent froa the major street may be included with minor street voluese e
: 1 a separate signal phase is proposed for left-turn movesents, o
i 2. Adopted fros: Caltrars, *Traffic Manual,® Deceaber 1984, pages 9-1 through 9-7; and i
‘ U.S. Departmert of Transportation, Federal Kighway Adsinistratior, °Manual on Unifors i
' Tra¢41c Control Devices,® March 198¢. '




Kaku Associates Signal Warrant Analys:is 12-Sep-90 : Page 2

TRAFFIC SIGNAL WARRANTS § AND 11
{Warrant 9 Based on Fourth Highest Hour of Traffic; Warrant {1 Based on Peak Hour of Traffic)

¢t Major Street: OLD MAMMOTH RD. '
i\ Minor Street: CHATEAL RD. ]
i Scenario: CUMULATIVE PLUS PRDJECT !
i Urban/Rural: U (Usurban, R=rural! '

i Nusber of Lares on Each Approach

; Maiar Street: ! Hh
: Minor Street: ! )
. veticles Fer Hour {4th Highest Hour, i
¥ Majo- Stree’ (Approact 1): 714 Bajor Street Left Turn (See Note 1): G

B Mayor Streec (Approact 2.: 1027 Minor Street (Higher Voiuse App.): 99 ;
: Maicr Street Total (Both Approaches -;;;; Binor Street Total: ---;; ;;
5; Piroa.s Voluee oo Pajor Street Minlaus Volume on Minor Street ;;
:E to Satisty karrant (see Ncte 20 380 to Satisty Warrant {(see Note 2): 80 EE
I; WARRANT 9 SATISFIED™ YES ?

1 WARFAMT PI-PEAF HTUR VOLURE

H
i
i
Nueter ¢f Lanes or Each Appreoact i
)
1
i
1

' Major Strest: !
e Mincr Street; 1

i1 Veticles Fer Hour (Feai Hour!

O Major Strest (Aggroach 1) B4 Major Street Left Turn {See Note 1): 0 &
i Major Street (Approach Zi: 1208 Minor Street (Higher Volume App.): 1
i Major Street Tota. (Both Apprcaches.: 2045 Minor Street Total: 117 o
" finisce Voiume on Major Street Kinisua Volume on Minor Street i
b to Satisfy Warrant (see Note J): 450 to Satisfy Warrant (see Note 1): 0y
. WARRANT 11 SATISFIED” YES i
NOTES: '

i 1. Heavier left-turn movemsen! froz the sajor street say be included with minor street voluse i
' 1f a separate signal phase 15 proposed for Jeft-turn movesents, "
i 2. Froe: Caltrans, "Traffic Manual,® Deceaber 1984, Figure 9-2A. i
v 3, From: CLaltrans, *Traffic Manual," Deceaber 198¢, Figure 9-2C. o
+ 4, Adopted from: Caltrans, "Traffic Manual," Deceaber 1984, pages 9-1 through 9-13; and "
' U.S. Department of Transportation, Federal Highway Adainistration, °Manual on Unifore "
H Traffic Control Devices,® March 1986, i



katu Associates Signal Marrant Analysis

SUNNARY OF TRAFFIC SIENAL MARRANT ANALYSIS

ajor Street: OLD WAMMOTH RD.
inor Street: CHATEAL RD.
cenario: CUMULATIVE PLUS PROJECT

v =X X

Requested  Volumes
; for Satisfy
HK Warrant Nusbes and Naee Aralysis?  Marrant”

{-Min1eus Vehicuiar Voiuse YES NG

. 2-Interruption of lort. Traffic YES NC
‘" B-Coabt:ratior of Karrarts | 4 2 YES NC
v 9-Four Hour Voluee YES YES
vi 11-Peal Bour Voluse YES YES

i Estimates Average Daily Tratiic

i Minim:e Vehicular Volue: N n/a
i Interruption of Lort, Tratfic N n/a
! Coatination of Warrants NS nla

Applicatle
Tise Period

8th Highest Hour
Bth Highest Hour
Bth Highest Hour

4tk Righest Hour
Peak Hour
Daily

Daily
Daily

12-5ep-9C : Page 3






Kaku Associates Signal Warrant Analysis 12-Sep-90 : Page 1

TRAFFIC SIGNAL WARRANTS 1, 2 AND B
(Based on Eigth Highest Hour of Traffic)

! Major Street: NINARET RD. : Miniaus Requiresents

Minor Street: QLD MAMMOTH RD. (e -t
f of Lanes on Vehicles Per Hour '
Urban/Rural: U {U=urban, R=rural! Each Approach (eigth highest hour) i

11 Scenario: CURULATIVE PLUS PROJECT

1 WARRANT 1-MINIMU® VEHICULAR VOLUMZ i Major Street Minor Street

{Total of Both i (Higher Volume :

i Nusber of Lanes on Each Approact Approaches) Rpproach Orly) 11
Bajor Street: i . Major Minpr | ----e----e-ea- { mommmsmecom-o- i
Pinar Street: i i Street Street | Urbar Rural | Urban Rural '
V. Vericies Fer Hour (Bth Highes® Hour! | fmmmmmemmeeeeees R R jmmmmemm e H
s Major Street (Approach 1): 7 : { ) 50C 3501 150 105
o Ba;cr Street [Approact 2 7 L P 600 420 154 10
& Bajsr Street Left Turn (See Note 1): 0 Vo=l =70 600 2 200 142 ¢
Poncr Street (higher Voluee App.!: 56t o =21 S0k 3980 200 140
WRRFENT D SRTISFIELDT YES ¢ Minimus Reg, | 560 N& 56 NE
o i Test Aaount 940 NA T 5BB N& L
|1 ISSEIIIIIIISISIISI2223I22022I2IIIIIIIISIISIIIIIIIIIST SIizzzszssssass |zzszzzzzzzzzsesas {====zz2zzzzzzzocz .,
WAFRANT D-INTERRUFTION OF CONTINJOUS TRAFFIC i i Major Street | Minor Street i
: | ¢ (Total of Both | (Higher Volume i}
o Nugter of Lanes o- Eazh Approach : i Approaches! | Approach Only! i}
Pa.om Street: H v Major Minor | ------e-eeme--- R it '
B.-zr Street: 1 i Stree* Street | Urbar Rura! ! Urbamn Rural i
Verizlec Fer hoom (Bth Highest Hoor. jmmesessovooeoon jmosssssssseseeo R ettty i
Majam Straet (hAsproach 1) 413 i 1 HEH o 545 1 73 AN
Baocr Street lhpproach 20 Ry Y, 1 9G0 630 i g s3I0
Pesor Sereet Left Turn (See Note 1) 0 D L5 =i 901 b3¢ 4 100 761
o0 Mancr Street thigher Volume App. ' SET : 1 =2 9 25 100 70 1
: jommmomm e R it R L N
WARFENT 2 SATISFIEL” YES . Minisce Reg., | 756 N& 715 N& L
1

<1 WRREANT B-COMEINATION :

Test Amount 1 943 NA . 5BE KA

i« Nz one warrant satisfied but folloming
i owarrants fuifillec BCk or aore:

oo Warratt 1 BCY Fulfilled” YES
.o Warrant 2 BO% Fuldilles” YES

+ WARRANT B CATISFIED? YES Marrants | and 2 Both B8CY Fulfilled :

v 1. Heavier left-turn movesent fros the sajor street may be included with minor street voluse e
' 1f a separate signal phase 1s proposed for left-turn soveaents, i
i 2. Rdopted froa: Caltrans, *Traftic Manual," Deceaber 1984, pages 9-1 through 9-7; and 0
; U.S. Department of Transportaticr, Federal Highway Adeinistration, "Manual on Unifora i
; Tratfic Control Devices," March 19E¢. i



Kaku Assoriates Signa! Warrant Analysis 12-Sep-90 : Page 2

TRAFFIC SIENAL WARRANTS 9 AND 1!
(Warrant 9 Based on Fourth Highest Hour of Traffic; MWarrant 11 Based on Peak Hour of Traffic)

Major Street: MINARET RD. "
Minor Street: OLL MAMMCTH RL. : "
Scenari0: CUMULATIVE PLUS PROJECT Y

Urban/Rural: U (Usurban, Rsrural
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]
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]
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1 WARRANT 9-FOUR HJUR VOLUNE N
+ Nusber o Lares cr Bach Approact :
ajcr Street: ! i

i Pinor Street: 1 H

vericles Fer Hoor (4tr Highest Ho.-. :
a;cr Street (Approazh 1M (M Major Street Lett Turn (See Note 1): 0

HR Maior Street (Arrrcazt 20 747 Minor Street (Higher Volume App.i: g7y

S e e '

Maoor Street Tcte. iEoth Approaches 134D Minor Street Total: gl

i

i Pirilb voiuke On Marir Strees P:inisue Voluse on Minor Street H

tr 83%134) Warr-ant isee Nate 2: 18! tc Satisfy MWarrant {see Note 2i: B I

et it Vi
i OWARRANT R GATISFIEDT YES

1
N.gter of Lanes or Eath Approacth i
Major Strez: ) i
Fincm Streel: 1 i
e ittt K
vericles Fer hour (Feal Hoor i
i Major Street lApproech 1l i Major Street Left Turn (See Note 1): o 0
i Kajor Street (Aprroach 203 879 Minor Street (Higher Volume App.!: 98 i
G Pajcr Street Total (Both Approaches!: 1401 Minor Street Total: g8
" Biriece Voioge on Major Stree Minisua Volume on Minor Street n
: to Setiséy Watrant (see Note JI: L to Satisfy Warrant (see Note 3!: 1o
oo WARRANT 11 SATISFIED” YES

NOTES: o

1. Heavier left-turn sovement frog the major street ms; be included with sinor street volume ¥
it a separate sigral phase 15 propcsec +or left-turn moveaents, 0

2. From: Caltrars, "Traffic Manual," Decesber 19B6, Figure 9-2A. N
3. Froa: Caltrans, "Traffic Manual,* Deceaber 1986, Figure 9-2C. i

4. Adopted froa: Caltrars, *Tratfic Manual," Decesber 1966, pages 9-1 through 9-13; and '
U.S. Department of Transpcrtation, Federal Highway Administration, *Manual on Unmifore i

¥ Tratfic Control Devices,” March 198¢.



Karu Associates Signal Warrant Analysis 12-5ep-90 : Page 3

SUMMARY OF TRAFFIL SIGNAL WARRANT ANALYSIS

ajor Street: MINARET RD, i
inor Street: OLD MAMMOTH RD. '
cenario: CUMULATIVE PLUS PRGJECT '

X R

: Requested  Volumes H
¥ for Satisfy Applicable :

: warrant Nusbher and Name Analysis?  MWarrant®  Tise Period
i=Min1eue Vehicular Volume YES YES  Bth Highest Hour ..
J-Interruption of Cont. Traffiz  YES YES  Bth Highest Hour i}

v B-Teabination of Warrante 1 & 2 VES YES  Bth Highest Hour !

it 9-Four Hour Voiuee YES YES 4tk Highest Hour

o bi-Fear Haom Yoluee YES YES Peak Hour '

Est.aatec hverage Darly Tratfic
' Minimus Vehicular volume NO n/a Daily i
v Interrupticn of Cont, Traffic ¢ n/a Daily :
i Cosbinatior of Warrants 4 n'a Daily :






Kalu Assotiates Signal Marrant Analysis 13-Sep-90 : Page 1

TRAFFIC SIGNAL WARRANTS 1, 2 AND B
{Based on Eigth Highest Hour of Tratfic!

Major Street: MINAREY RD. : Minisus Requiresents

i WMinor Street: LODESTAR ACCESS #: e e L L L et
i Scenarip: CUMULATIVE PLUS PROJECT # of Lanes on Vehicles Per Hour

Urban/Rural: U {U=urban, R=rural} Each Rpproach

(eigth highest hour)

WARRANT 1-MINIMU® VEWICULAR YOLUME i Major Street | Minor Street
i (Total of Both ! (Higher Voluse !

Numter of Lanes on Each Approach ; Approaches) Approach Cnly?
v Rajor Streetl: : i Mejor Mimor | --m-m-ememeee- I omeemmoeeseonoe
Minz- Street: ! * Street Street | Urban FKural | Urban Rural
Ver:cles Fer Hour (Bth Kighest Hoor! R el jmmmemmemmmmeee jmmmmememmmmeemee i
Ma:ar Street (Approacy 1) 954 ' 1 r 06 o0 156G 165 1.
Ba;cr Street (Approazr I o Y, 1 b0 420 150 105
Meiar Street Left Turn (See Note 1) 0 DT L 600 420 1 200 145 1!
Miror Street (Higher Vcolume App.): b1 i ! =20 MW 356 0 206 140 ¢
o WARRANT ) SRTISFIELT N Minimus Reg. 400 KA 50 K&
o Test Amgunt | 975 NE 61 NE 1
WARFANT 2-INTERECPTION OF CONTINJCLS TRASFIC ¢ Major Street | HMinor Street !
¢ (Total of Both | (Higher Volume |

Nuater of Lares on Earh Approach Approaches! Approach Dnly)
o Beior Strest: 2 Bajor Minor | ---------e-om- et ;
y Pinor Street: ) Street Street ! Urban Rural ! Urban Rural |
i Vehizies Fer kour (Btr Highest Hour! jommememmm e jmmmmomemmmemeee jmommmmoosoooooo-
. Maizr Street {Aporoazt 1i: 954 H 1 1 750 525 i 15 53 11
o Melor Street (Approach i 421 Pl 1 %06 630 1 5 T
Major Street L2ft Tyrn {See Ncte 113 ¢ DD L O 800 630 1 100 70 4
fv Mingr Street (Righe- Veluee App.i: b! i ! 20 150 25 160 76
o WARRANT 7 SATISFIELS NE Minisue Reg. | 90¢ NA 75 N& .
: Test Asount | 973 NA S b1 4

N> ore warrant saticfied but following
v omarrarnts fulfilies L or acre:

vi Warrant 1 BUL Fulfillez” < H
Narrant 2 B7% Fulfilled YES !

i WARRANT 8 SATISFIED" ND Warrarts 1 and 2 Both B0 Fulfilled '
NOTES:

1. Heavier left-turn movesent fros the major street may be included with minor street voluae
1t & separate signal phase is proposed for left-turn movesents.

2. Rdopted from: Caltrans, "Traffic Manual,” Deceasber 1986, pages 9-1 through 9-7; and
U.S. Departaent of Transportation, Federal Highway Administration, "Manual on Unifora
Tratfic Cortrol Devices,” March 198¢,




Kaku Asspciates Signal Warrant Analysis 13-Sep-90 : Page 2

TRAFF]C SIGNAL WARRANTS 9 AND 11
{Warrart 9 Based on Fourth Highest Hour of Traffic; Warrant {! Based on Peal Hour of Traffic)

! Major Street: MINARET RD, '
i Minor Street: LODESTAR ACCESS #1 i
i Scenario: CUMULATIVE PLUS PRDJECT !
{ Urban/Rural: U (U=urban, R=rural) :

Nuaher ot Lanes on Each Approach i
' Ma e Street: 2 i
i Fincr Street: ! H

Voo vehicies Fer Hour (4th Higrest Kouor!

X Baiar Strest {Approazt 1) 78% Major Street Left Turn (See Note 1): ¢
i Maicr Stree® (Approazt 20 597 Minor Street (Higher Voluse App.): T
: Rajor Street Tote: tBoth Approaches @ [3ED Minor Street Total: By o
' Y
o Birniace Voiume or Major Stree! Minisus Voluse on Minor Street i
o to Saticty Warrant (see Ngte 2): 390 to Satisiy Warrant (see Note 2i: ge
©OWRREART 9 SETICSIEDT YES i
N
1o WARRENT 11-FEAr BOUR VOLUME He

i+ Nugrer of Lares or Eazh Approact i
0 Ka;ar Ctreet: 2 i
i ¥iror Streen: 1

v Vericies Fer Hour (Feas Hoor

Major Street {(Approzcn {0 927 Major Street .eft Turn (See Note 1) 0
Maicr Street (Approach 2.: 7l Minor Street (Higher Voluse App.): 1 |
i Major Street Total (Both Approachesi: 1428 Minor Street Total: W0y
i Minisuk Voluke on Pajor Stree: Finisus Voluse or Minor Street :
i to Saticfy Warrant (see Note 20 S19 to Satisfy Warrart (see Note 3): 13
¢ WARRANT 11 BATISFIED" NC H
. :
NOTES: :

i+ 1. Heavier left-turn soveme~t from the sajor street may be included with sinor street voluse

; 1f a separate sigrai phase 1s proposed for left-turn mcveaents. i
i 2. Fros: Caltrans, "Traffic Manual," Deceaber 1984, Figure 9-2A. o
i 3. Froa: Caltrans, "Traffic Marual," Deceaber 19Be, Figure 9-2C. o
A, Adopted fros: Caltrans, "Traéfic Manual,® Decesber 1986, pages 9-1 through 9-13; and o
' U.S. Departsent of Transportation, Federal Highway Adeinistration, "Manual on Unifors ¥
: Traffic Cortrol Devices,” March 196¢, '



kaku Assoziates Signal Warrant Analysis

SUMMARY OF TRAFFIC SIGNAL WARRANT ANALYSIS

11 Major Street: MINARET R[,

i+ Minor Street: LODESTAR ACCESS #!

‘1 Scenario: CUNULATIVE PLUS PRDJECT

HE Requested  Voluames

H tor Satisty Applicable

' Harrant Nuader and Nage Analysis”  MWarrant™  Time Period

o0 1-Finiecs Vehsoular Volues YES NC 8th Highest Hour
2-Interruption of font, Traddic  YES NC 8th Highest Hour
-Coatiraticr of Warrarts 1 & 2 YES il Bth Highest Hour
9-Fe.r hour Voiuse YE3 YEZ 4tk Highest Hour

i 1i-Feal Hour olsse YES NG Peak Hour

i+ Estimated Average [a:ly Trathic

S Minimce vehizular Voluse N nia Daily

! Interruptior of fort, Trafdfic Nz r/a Daily

o Cosbizatior ot Warrarts NC nia Daily

13-5ep-90 : Page
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Kaku Associates Signal MWarrant Analysis 13-5ep-90 : Page !

TRAFFIC SIBNAL MARRANTS 1, 2 AND B

{Based an Eigth Highest Hour of Traffic)

. Major Street: MINARET RL. ' Minjauns Requireaents "
i Minor Street: LODESTAR ACCESS #2 fmmmmmemmeeee . -
i Scenario: CUMULATIVE PLUS PROJECY  of Lanes on Vehicles Per Hour H
i Urban/Rural: U (Uzurban, R=rural) Each Approach o

{eigth highest hour)

WARRANT 1-MINIMUM VERITULAR VOLUME i Major Street Minor Street

{Total of Both ! (Higher Voluse i

Test Aanurt

Nusber of Lanes on Each Approach Approaches! Approach Oriy:
Major Stree*: 2 Major Mingr | =--m------ee-- | omemmmeeomeeeoo H
Minor Street: Street Street . Urban Rural | Urban Rural !
o Vehiczles Fer Hour (Bth Highest Hour® jmeemmessoocooa- R kb jrossssescoooooo- o
' Ma:cr Street (Approach 1V 415 3 1 P 5C0 356 157 1ne o
Baior Street (Approact 2@ 455 D EN 1 601 427 1 156 105
Major Street et Turn (See Note 1): 0 HNEYS =2 0 607 420 200 146 1)
Piror Street (Higher Voluee App.!: 32 ' { =2 06 JsC 209 144 1.
D0 MARRANT 1 GATISFIITC N i Minimue Req. | 600 A 150 N& S
i i Test Asourt 1 918 NG 133 Ne 1
o WARRANT 2-INTERRUFTICN OF CONTINUDUS TRAFFIC : i MHajor Street | Minor Street )
i : i (Total of Both | (Higher Volume i
i Nagber o+ Lanes on Each Approach i i Approaches) | Approach Only: !
I; Ra:cr Strest: 2 ' Major Miror | -------------- | mememememoooen i
o Marzr Streze; 1 . Street Street ! Urbar Rural | Urbar FRural |
© Vehicles Per hour (BUh Kighest Hour, jresssmsssooooo R el fmmsmmmsoomoooeo- i
i Me;tm Strest (Approact 1 419 ; 1 r S 25 ] 3%+t
Beoor Street (Approazt Z: 455 N £ b g1 630 S 571
Maro- Streer Left Turs (See Note 1): { 34 P 900 630 1 10 700
Pinar Street {higher Voluee Apr.i: 132 ' { P 156 250 169 76
WAFRANT I SATISFIEL" YES Miniaus FReg, | 99¢ K& 73 Nk o

o BERRANT B-TOMEINATION

N3 cne warrart satisfied but following
v owarrante fulfalled BUL or more:

Warrants 1 and 2 Both BOY Fulfilled

vi Warrart ! BGL Fulfilled” Yt
Pt “E'ra't 2 E'Z FL]*R]}E:’ YEE '
i WARRANT B SATIGFIET" YE< ;

i 1. Heavier left-turr sovesent from the sajor street may be included with ainor street voluse
' 1 a separate signal phase is proposed for left-turn apvements, i
i 2. Adopted from: Caltrans, *Traffic Manual," Decesber 1986, pages 9-1 through 9-7; and H
¥ U.S. Department of Transportation, Federal Highway Adeinistration, *Manual on Unifora ¥

i Traffic Control Devsices,* March 198,



Kaku Associates Signal MWarrant Analysis 13-Sep-90 : Page 2

TRAFFIC SIGNAL WARRANTS § AND 1!
(Warrant 9 Based on Fourth Highest Hour of Traffic; Warrant {1 Based on Peak Hour of Tratfic)

! Major Street: MINARET RD. '
i Minor Street: LODESTAR ACCESS &2 '
{ Scenario: CUMULATIVE PLUS PROJECT '
! Urban/Rural: U (U=urban, Rerural’ !

i Number of Lanes or Each Approach

Major Street: 2 '

i Minor Street: 1 N
o Veticles Fer do.r (4t Highest Hoor o
Ma;cr Stree! {Approach )i 592 Major Street Left Turn (See Note 1) oo

. Major Street {Approect 20 767 Minor Street (Higher Volume Apg.): 189 Vi
Pasor Street Total (Botn Approaches': 1304 Minor Street Total: 189

' Miniace Voieee Or Major Streetl Minisum Voluse on Minor Street i
ta Satiedy Karrant (see Note Di: 300 to Satisfy Warrant (see Note 2i: 9 0

i WARRANT § GATIGFIED” YES o
o0 WARRANT [1-PEAr RLUR VOLUPD HH
'v Neerer cf Lanez on Each Appreect 0

: Pa:o- Streel: 2 :
i 'inae Street: 1 i
. vehicles Per Houor (Feal Hour: i
' Major Street {Approach 1) 8932 Major Street Left Turn (See Nste 1): ¢
i Bajor Street (Approach 20 81: Minor Street (Higher Voclume App.i: 2T
3 Major Street Total (Beth Approaches': 1536 Minor Street Total: 22
' P.nis.g voluse on Paicr Street ¥iniaua Volume on Minor Street i
v to Satisfy NWarrant (se2 Nete 70 St to Satisfy Warrant (see Note 3): e o
ot WARRANT 11 SATISFIED" YES i
NOTES: H
1. Heavier left-turn sovesent fros the sajor street say be included with ainor street voluse i

: if a separate signal phase 15 proposed tor left-turn movements.

V2, Fron; Caltrans, "Tratfic Manua!,® Decesber 1984, Figure 9-2A. :
' 3. Froe: Caltrans, "Traffic Manusi,® Deceaber 198¢, Figure 9-20. :
' & Adopted from: Caltrans, *Traféic Manual," Deceaber 1984, pages 9-1 through 9-13; and !
: U.S. Departament of Transportation, Federal Kighway Administration, *Manual on Unifora :
| Traftic Control Devices," March 19B¢. i



Kalu Associates Signal Marrant Analysis

SUMMARY OF TRAFFIC SIBNAL WARRANT ANALYS]S

1 Major Street: MINARET RD,

i1 Rinor Street: LODESTAR ACCESS 82

i1 Scenario: CUMULATIVE PLUS PROJECT

HH Requested  Voluses

i for Saticty Applicable

V Werrart Number and Nase Analys:s™  Marrant®  Tise Period
I-Firimag Vehiouiam Voiore YES g 8tk Highest Hour
-Interruption of Dont, Tradtéic YES YES  Bth Highest Hour
B-Coatingticr of Karrants 1 & 2 YEZ YES Bk Highest Ho.r

i G-Four Hoor voiles YE: YES 4tk Highest Hour

v il-Fear Hoor Viius: YEZ YES Peal Hour

i Estisater Average Laily Traffic

0 ymiege Venisolar Volues N2 n'a Dairly

i Interrupticn of Lort, Tratéic LA nle Daily

' Coatirstias of Warrants N r’a Daily

13-5ep-90 : Page 3






kaku Associates Signal Warrant Analysis 13-Sep-90 : Page !

TRAFFIC SIGNAL WARRANTS 1, 2 AND 8
(Based on Eigth Highest Hour of Traffic)

Major Street: MERIDIAN BLVD, ! Minisus Requiresents

i Minor Street: LODESTAR ACCESS 43 jmmmmmemm e .
i Scenario: CUMULATIVE PLUS PROJECT § of Lanes on Vehicles Per Hour '
i Urban/Rural: U (U=urban, R=rural) Each Approach (eigth highest hour) '

SSIZIsS8S=z=ReEs

i WARRANT 1-MINIMUM VEHICULAR VOLUME

i Major Street | Minor Street
i (Total of Both . (Higher Voluse |

U.S. Departaent of Transportation, Federal Highway Adeinistration, °Manual on Unifora
Traffic Control Devices," March 198¢.

. Number of Lanes on Each Approach Approaches! Approach Only!}
o Bajor Street: 2 Major HMinor | =--=--=-==---- R '
' ®ince Street: | treet Street | Urban Rural i Urban FRural |
¢ Vehicles Per Hour (Bth Highest Hour) jmmmssmsses-moe fmommmmemooeeen- fmmmmssemesssoees

' Major Street {(Approach 1): 32 ; 1 t o 300 3560 130 105 1
n Majcr Street (Approach 2); 45¢ yoo=2 . 600 420 ¢ 156 165 11
o Major Street left Turn (See Note 1): 0 I =20 600 420 5 200 14
' Minor Stree (kigher Veluae App.): 29 : 1 =7 S0¢ 3560 20 144
i1 WARRENT | GATISFIEDT NC : Minisus Reg, | 600 N& . 150 N6
a i Test Amount | 80e NG 29 N

©OWARRANT Z-INTERGUSTION OF CONTINUGLS TRAFFIC : i Major Street i Minor Street !
o : i (Total of Both i (Higher Voluse !
v Nuaber ot Lanes on Each Approach ' i Approaches) | Approach Only! 11
: Ma;or Strest: 2 v Major Minor | =--==e--m------ | memmeecemceeas H
o Minzs Street 1 i Street Street | Urban Rural ! Urban Rura!l |
v Veritles Fer Hoor {Bth kighest Hour) [messsssssssoee- jmeses-esssocooon e bt |

; Maror Street (Approach 10 322 ; 1 1 75¢ 523 1 IE 33 0
o Ma or Street (Approach 20 48¢ D £ 1o 900 M S AT

Major Street Left Turr {See Note 1) ¢ L =200 902 ¢ 100 75
Finor Street (Highe- Voiaes App.l: 26 ; 1 ¥=2 750 528 100 76

i1 WARRANT 27 SRTISFIELS NG ¢ Minimus Reg. | 900 NA 75 Ne 1)
o i Test Rmount | gog NA ¢ 2 NA
i1 WARRANT B-COMEINRTIZA i o

i Ko one warrant satisfied but following H i
i warrants fulfillec BC% or mcre: : o
‘o Warrant | BOI Fulfillec” N : i
oo KMarrant 2 B0% Fulfilied” NC H i
i1 WARRANT B SATISFIED” NC | Warrants | and 2 Both BOY Fulfilled ;
1+ NOTES: i
v 1. Heavier left-turn movesent from the major street aay be included with sinor street voluse i
' 14 a separate signal phase is proposed for left-turn movesents, "
1 2. Rdopted fros: Caltrans, °Traffic Manual," Deceaber 1984, pages 9-1 through 9-7; and i




Kaku Associates Signal Warrant Analysis 13-5ep-90 ¢ Page 2

TRAFFIC SIGNAL WARRANTS 9 AND 11
{Warrant 9 Based on Fourth Highest Hour of Traffic; MWarrant 11 Based on Peak Hour of Traffic)

1, Heavier left-turn aovesent fros the major street say be included with minor street voluse

11 Major Street: MERIDIAN BLVD. i
i+ Minor Street: LODESTAR ACCESS 47 H
1+ Scenari0: CURULATIVE PLUS PROJECT i
+i Urban/Rural: U (Usurban, R=ryral) o
+1 WARRANT 9-FOUR HOUR VOLUME 1
i+ Nuaber of Lanes or Each Approact "
0 Major Street: 2 i
i Kinor Street: | 0
i vehicles Per Hour (4tn Highesi Ho.r v
o Kajcr Street (Approach 1) 45¢ Major Street Left Turn {(See Note 1): o
i Baior Street {Approach 2i: 6B Miror Street (Higher Voluse fpp.): 4
o Major Street Total (Both Approaches::  114f Minor Street Total: 2
o Minis.a Voiuse 0o Major Stree Miriaus Volume on Minor Street i
: to Satiséy Warrant {see Note 2i: 39¢ to Satisty Warrart (see Note 2): 1
1 WARRANT © SATISFIED” NG H
oo WARRENT {1-FEAM HOUR VOLUME h
(i Nemzer o° Lanes cn Bach Approact '
y Pz:zr Strees: 2 o
iy Piror Street: { 0
i+ veticles Fer Hour (Peal Hour) H
o Major Street {(Approach 1): $17 Rajor Street Left Turn {See Note 1): ¢
' Majcr Street (Approach 2i: B¢ Hinor Street (Higher Voluse App.): 5 1
¥ Bajor Street Total (Bolk Approaches): 1347 Minor Street Total: 4
it Miriaus Voluse on Major Street Kinisus Volume on Minor Street i
i to Satisfy Warrant (see Note I): 515 to Satisty Warrant (see Note 3): 180
i WARRANT 11 SATISFIED" NO o
NOTES: '

it a separate signal phase 15 proposed for left-turn aovesents, i
2. From: Caltrans, °Traffic Manual," Deceaber 1986, Figure 9-24. o
3. Fros: Caltrans, "Traffic Manual,* Decesber 1986, Figure 9-2C. H
4. Adopted fros: Caltrans, "Traffic Manual,' December 1984, pages 9-1 through 9-13; and '
U.S. Departeent of Transportation, Federal Highway Adainistration, *Manual on Unifors i
Tratfic Control Devices," March 198¢. i




Kaku Associates

SUMKARY OF TRAFFIC SIGNA. WARRANT ANALYSIS

i1 Major Street: MERIDIAN BLVL,
¢+ Minor Street: LODESTAR ACCESS #3
!} Scenario: CUMULATIVE PLUS PROJETT
' Requested  Volumes
i for Satisfy Applicable
' Warrart Nusber and Nase Analysis™  Marrant™ Time Period
I-Finieoe vericoiar Yoloee YES N Bth Highest Hour
2-interryption of Cont. Traffic  YEC N2 Bth Highest Hour
E-Comtinatior of Warrants | & 2 YEZ N Bth Highest Hour
§-Four Kour Vollse YES NC 4th Highest Hour
ioii-Feai Koo velows TES NG Peat Hour
v Estimates Average Laily Traffic
o Mirim_g Vericular Voluss NC n'a Daily
Interrupticr of Cort. Traffic NG nia Daily
foatinatior of Warrarts NC nia Datly

Signal Warrant Analysis

13-5ep-90 ¢ Page 3






Kaku Associates Signal Warrant Analysis 13-Sep-90 ¢ Page 1

TRAFFIC SIGNAL WARRANTS 1, 2 ANL 8

(Based on Eigth Highest Hour of Tra#fic)

Rajor Street: MERIDIAN BLVD, : Mini1sus Requiresents '
Minor Street: LODESTAR ACCESS &4 fomm e ceeceeea s ae o :
Scenario: CUMULATIVE PLUS PROJECT ¥ of Lanes on Vehicles Per Hour
Urban/Rural: U (Usurban, R=rural) Each Approach {eigth highest hour)

i WARRANT I-MINIMURM VEHICULAF VOLUME ' i Major Street ! Minor Street |
' 1 i (Total of Both i tHigher Voluse !
1 Nusber of Lanes on Each Approach : i HApproaches: i Approach Orly) i
¥ Major Street: 2 i Major Mingr | semmmmemesceoeo | mememmmemeeeee "
i Minor Streel: | i Street Street : Urban Rural ! Urban Rural !:
i venicles Fer Hour (Bth Highest Hour) pmmesomoomoooos jmmsessesoooooooo R e o
; Majc- Street (Arproach 1': J44 : 1 ) I 1] 360 150 105
i Maior Street (Approach 2': 499 LY, 607 420 . 136 105
: Major Street Left Turn (See Note 1)@ 0 DL =2 400 426 1 200 140 1
n Pinor Street (Higher Volume App.): 45 ' { =70 366 150 1 206 146 4
. WARFANT | SATISFIEDT NZ i Minisus Req. | 89( NA ) 156 NA
o i Test Amount | B4 NA | 45 N&
o+ WARRANT D-INTERFFTION OF CONTINCOLD TRAFFIC ' i Major Strest . Minor Street i
i : i (Totai of Both | (Higher Voluse .|
¢ Numter of Lane: or Eac® Approach ' i Approaches! | Approach Orly: i)
Pa-or Streets P i Majyer Miror ! S ) e H
W m2r Ctrezt 1 i Street Street | Urban  Rural | Urbar  Rural !
v wETiIier Fem Mo (Bt Highest Hoor: R jmememsecsemmos mmeececeoeeee i
Miiim Strgst lhppecazh 144 : { 1 756 525 75 FEa
Pe.2m 3eress (Approsct 2 49 LY, ) 90 63C i 75 M
Pa;o- Strest Ledt Tuer (See Note 1) 0 D L5 = 900 2001 104 ¢
Pirzr Street (kigher Vcluse App.': 45 : 1 bEPE 75¢ 520 1 102 76 0
WARRENT T GRTIZFIED™ N { Minisus Reg. | 904 N6 75 [T
v Test Amount | 842 N& 4c NA D
i WARRANT B-COMBINETICN : b
.+ Nz one warrant satisfied but followirg i i
oo warrants fuifilles B0% or mcre: : 0
vi Warrart 1 BLY Fulfilles” N . H
o Warrart 7 OBO Fuldyiled” No ' N
i WARRANT 8 SATISFIEC” NC | Marrants | and 2 Both BOL Fulfilled i
NOTES:

. Heavier left-turn scveaert froa the sajor street say be included with minor street voluse ,
11 a separate sigral phase 15 proposed for left-turn scvesents, '
<. Adcpted from: Caltrans, *Traffic Manual,* Deceaber 1984, pages 9-1 through 9-7; and i
U.S. Departmert of Transportation, Federal Highway Adenistration, "Maruzl on Urifors H
Traffic Control Desices,® March 198t. :



Kalu Associates Signal Warrant Analysis 13-Sep-90 : Page 2

TRAFFIC SIGNAL WARRANTS 9 AND 11
{Marrant 9 Based on Fourth Highest Hour of Traffic; Marrant 11 Based on Peak Hour of Traffic)

{ Major Street: MERIDIAN BLVD. !
! Minor Street: LODESTAR ACCESS #4 !
! Scenario: CUMULATIVE PLUS PROJECT !
i Urban/Rural: U (U=urban, R=ryral! !

Nuster cf Lanes on Each Approach H
' Majcr Street: 2 :
i Rinor Street: 1 ;

Ven:cles Per Hour (4%n Highest Hoor.

‘ Majocr Street (Aprroach it 483 Major Street Left Turn (See Note 1): 5 0
T Msror Street (Approach 2. 708 Pinor Street (Higher Voluse App.): 84 1
i Major Street Tota! (Botr Approazhes.: 1194 Rinor Street Total: ot
o Minisue Vol.ee on Marcr Stree Mirisua Voluse or Minor Street i
to Satissy Warrant (see Note ' 391 to Satisfy Warrant (see Note 2): 1S AR
. WARRANT & SATISFIED® NO ¥
. WARRANT 11-FEn HOUR WOLUPE '
Nuszer of Lares or Each Appreact !
Beoor Strezt: 2 K
i Pincr Street: | i
i1 Vericles Per Hour (Feal Hour i
i Maio- Street {Appraazt 10 974 Major Street Left Turn (See Note 1): I
; Ba:or Stree* (fppreact 2 g Minor Street (Highe- Volume App.): 7500
: Ma.ar Street Total (Batt Approaches': 1405 Binor Street Total: 75
; Pinimuk Voiuse on Major Street Mintaus Voluae on Minor Street H
; ta Satisty Warrant (see Note 1i; 317 to Satisfy Warrant (see Note I:: 170 1
Vi WARFANT 1t SATISFIED” e i
NCTES: i

i 1. Heavier left-turn aivesznt fros the major street may be included mith minor street voluse :
: 11 a separate sigral phase iz proposed for left-turn sovements, ;
v 2. From: Caltrans, "Traffiz Manual,® Decesber 1984, Figure 9-2A. i

(2

. Froa: Caltrans, *Traffic Manual,” Decesber 1984, Figure 9-2C.

b. Adopted from: Caltrans, *Traffic Marual,® December 1986, pages 9-! through 9-13; and

U.S. Departeert of Transpcrtation, Federal Highway Adeinistration, °Manual on Uniforas '
Traffic Cortrcl Devices,® Warcr 19Ee. i
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SUMMARY OF TRAFFIC SIBNAL WARRANT ANALYSIS

ajor Street: MERIDIAN BLVD.
LODESTAR ACCESS #4
cenaryo: CUMULATIVE PLUS PROJECT

Uy R X
—
2
o
~
(12 ]
—~
~
D
o
—~~

Requested  Voluses

: for Satisfy
o Warrant Nuaber and Nase Analysis™  Warrart”
o
© o I-Minieus Vehicular Voluse YES NO
i 2-Interruptior of Cont. Traffic YES NG
1° B-Combinatior of Warrarts 1 & 2 YES NC

9-Faur hour Veoicee ez N
v 11-Feab Heur Volues YE: N:
i Estimater Average Daily Traffic

i Kinimum Vehicular Volume ND nla
o Interriptior of Cort, Traffic NC n'a

‘ (zezination of Marrants N nla

Applicable
Tise Period

Btk Highest Hour
Bth Highest Hour
8th Highest Hour

4th Highest Kour
Peal Hour
Daily

Daily
Daily
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TRAFFIC SIENAL WARRANTS 1, 2 AND B
{Based or Eigth Highest Hour of Traffic)

i Major Street: MERIDIAN BLVD. ' Minisus Requireasents '
1 WMinor Street: LODESTAR ACCESS 45 fm==-mmmcescncecceccecene -
i Scenaryo: CUMULATIVE PLUS PRDJECT § of Lanes on Vehicles Per Hour '
' Each Approach '

Urban/Rural: U (U=urban, R=rural) {eigth highest hour)

Major Street Kinor Street

i WARRANT 1-MINIMUM VEHICULAR VOLUME ; ' "
; i (Tota] of Botk | (Higher Volume i

Nuster of Lanes on Each Approach Approaches) Approach Only)

o Méior Street: 2 Major Mingr | ----------=--- | ovmmmeseemseoe- :
Bisor Street: ! Street Street ! Urban Rural ! Urban Rural |

v+ Vehicles Per Hoor (Bth Highest Hour! R el jmemmmmemessaoos e i
: Ma;or Street (Approazt 1Y 294 ; ! 1 396 350 1 150 105 4
o Pa zr Street (Approazh 21 w78 S i 1 60C 420 3 S 105 0
s Major Street Left Turn (See Note 1): { D £ »=2 600 L 200 140 1
o Pircr Street (Higher Volume App.): 24 i i )22 300 350 200 14C 1!
o0 WARRANT 1 SRTICFIEL N Minisue Req. 600 NA 150 NA .
i Test Rmount 672 NA | 24 NA 1)

[}
i
i
WARFART Z-INTERRCETION OF CONTINUCZUS TRAFFIC '
'
i
]
:

Major Street | HMinor Street |
{Total of Beth i (Higher Vclume !

Noater & Lanes on Each Approach Approaches! Approach Only) 1)
Biocr Serees: 2 Major Minor ) -----ceemee--- R e i
i Bingm Street: 1 Street Street | Urban Rural | Urban Rural !
i Venilies Fer Hoor (ELR Highest Hour, [memess—omoooooe e pmemssese—eseooo- i
! Meizr Stress (Aprrosct 1) 294 : 1 1 ¢ % 75 93 i
Meoor Sireet lepproach 7o 3o Y 1 906 b3 | N 30
o Mejor Street Lett Turn (See Note [0 ¢ A =2 900 630 | 100 76 1
Minzr Cireet (Higher Volume App..: 24 : 1 =2 750 525 4 107 761
e -i- -i- -- =i
or WERRANT DOSRTISFIEDT ND Miniaus Reg., | 9CL N& S 75 N& |
' Test Amount | 672 NA 24 NA 1S
' .
1 1

i1 WARRANT E-COMBINATION
viomarratts fulfillez BUL or szre:

:
i
v Ko cre warrant satisfied but following ;
vio wamrart ) 8GR Fuldiilles” N2 i

Marrart 2 BI% Fuid:lled” NG
i MWARRANT € SATISFIER™ NG Warrants | and 2 Both BOX Fulfilled i
NOTES:

1. Heavier left-turn mo.esent fros the sajor street may be included with minor street voluse '
14 a separate signal phase 15 proposed for left-turn movements. i
2, Adopted from: Caltrans, "Traffic Manual,® Decesber 196¢, pages 9-1 through 9-7; and !
U.S. Departeent cf Transportation, Federal Highway Administration, *Manual on Unifors :
Tratf1z Contro! Devices,* March 196¢. '
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TRAFFIC SIGNAL WARRANTS 9 AND 11
(Warrant 9 Based on Fourth Highest Hour of Traffic; Warrant 11 Based on Peak Hour of Traffic)
! Major Street: MERIDIAN BLVD.
i Minor Street: LODESTAR ACCESS #5
+ Scenario: CUMULATIVE PLUS PROJECT
it Urban/Rurai: U (U=urban, R=rural)
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« Nusber of Lanes on Each Approact i
i Majzr Street: 2 i
Y Kinor Street: 1 ,

Veticies Fer Hour (4t Highest hour! H

Major Street (Approach 15 417 Major Street Lef: Turn {See Note 1): (N
0 Majzr Etreet (Approect 20 93t Minor Street (Higher Volume App.i: R
e et e
o Major Street Total (Both Approachesi: 852 Minor Street Total: AT
. i
i Finie.a Voiuke or Major Street Binimus Voluse on Minor Street HH
: to Satiséy Marrant (see Note 21 19 to Satisfy Warrant l(see Note 2): T TUN
L T e et '
WAFRANT € GATIESIEDT KC i
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A:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
v WAFRANT T1-PEAN HTUR VGLUME "
‘i Nugher ¢f Lanes or Eacr Approact ;
Maior Surest 2 0
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D Rm T Rt e LEL S ELLI L L L s H
i Ver:zle:z Fer Hour (Feai Hoor e
o Major Street (Approach 1 497 Hajor Street Left Turn (See Ncte 1): [N
i Kajor Street (Aprroazt 25 I Minor Street {(Higher Volums App.i: LI
Eo e e (]
Tt
e Major Street Total (Bocth Approaches’:  112( Minor Street Teotal: ¢
P N
3 11
Y Miriese Voluss on Major Street Miniaue Voluse on Minor Street Y
‘o to Satisfy Marrant [(see Note 3i: st to Satisfy Warrant {see Note 3): 245
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+ NCTES: :
i1, Heavier left-turr scves2nt from the eajor street say be included with minor street volume :
: it a separate signa. phase is proposet¢ for left-turn soveserts.

it 2. Froa: Caltrars, "Tratfic Manual,® Deceaber 198, Figure 9-2A.

4. Adopted fros: Caltrans, “Traffic Manual," Deceaber 1986, pages 9-f through 9-13; and
U.S. Departaent oi Transportation, Federal Highway Adeinistration, *Manual on Unifors
Traffic Contrzl Devices,” March 196&. i

3. Fros: Caltrans, "Tratfic Manual," Deceaber 198¢, Figure 9-2C. '



kaky Associates Signal Warrant Analysis

SUMMARY OF TRAFFIC SIGNAL WARRANT ANALYSIS

i1 Major Street: MERIDIAN BLVD.

't Minor Street: LODESTAR ACCESS #5

i1 Scenaric: CUMULATIVE PLUS PROJECT

i Requested  Voluses

¥ for Sat1st, Applicable

o Warrant Nuster and Nam: Analysis™  Warrant™  Time Period
1-Fin1ece Vehiculiar Volues YES N gt Hignest Hour
2-interruption of Cone. Trafeiz YES NC Bth Highest Hour
E-Toatinaticr of Warrants 1 % 2 YEE NC Bth Highest Hour

oo S-Foor hour voioge YES NG 4th Highest Hour

©ii-Fear Hour Voluse YES NG Peal Hour

o Estimatec Average [aily Traffic

N Minisag Vericuias Voluae £ n/a Daily

' Interruption of Lont. Tradéag ND n’a Daily

Coebinatior of Warrarts N2 nia Daily
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TRAFFIC SIGNAL WARRANTS i, 2 ANL B

{Baseo on Eagth Highest Hour of Traffic)
i Major Street: MERIDIAN BLVD. i Minisus Requiresents
i Minor Street: LODESTAR ACCESS #¢ {meomommmeeemnacee
! Scenaric: CUMULATIVE PLUS PROJECT $ of Lanes on
i Urban/Rural: U (U=urban, R=rural! Each Approach

Vehicles Per Wour '
(ergth highest hour) ;

WARRANT 1-MINIWUM VEHICULAR VDLUME 1 Major Street Minor Street

{Total of Both | (Higher Volume

v WARRANT 2-INTERFIFTICN OF CONTINUQLS TRAFFIT Ninor Street

Major Street '
{Higher Voluse |

(Total of Both

Nuaber of Lanes on Each Approach Approaches) Approach Only) 01
Major Street: 2 i Major Minpr | ---meeesomooee | mmmesemmoomem- "

ot Minar Street: 1 i Street Street | Urban Rural | Urban Rural |
i Vehicles Per Hour (Bt Highest Hour: Cgmemmemeseemeeee jmsmmsemmmmeee jmmssssssssssoee- i
. Majcr Street (Approach i: 377 i | 1 30¢ 350 1 130 165 0
v+ Pajor Street (Approach 2): e LY, ) O Ul 42¢ 150 103
' Major Street Lett Turn (Ses Note ! 0 LY, =2 344 420 | 200 149 31
1 Pinor Street (Higher Voiume App..: 2 q 1 =2 500 356 1 200 146 1)
o WARRENT D BATIGFIELC N Mirniace Reg, | 601 NG S 154 NE i
o Test Amount | 689 NA | 22 NA 1

|
i
Noater of Lares or Fazn Approach Apprecaches! Approach Only) 1
i Marcr Street: 2 Bazor MWinor | =-==----=-==--nn H R e o
: Rinom Stregt: Street Stree* .| Urbas Rural | Urban Rural Ii
i Vehicies Per Hour (Bth HKighest Hoor) jmommmoeemmeme [mommesesscooooo- (mmmseceomomcooo- i
1 Pajor Street {Azproazn in: 73 i I 756 528 75 51 1
: Major Street (Approazh Is: 3t LY : §G0 M 75 A
! Haor Street Ledt Turn {See Nzte 1) { D EN =2 90¢ 630 4 Y 760
- Minor Street (Higher Voliee App.': 2 : ! P 75¢ 28 104 70 4
: jomomoememoooe- |mmmeesesmm—eoooe jmemmmmesceooooan i
NARFANT 2 SATISFIECD? N Minieua Reg. | 944 NR 73 N& i
Test Asount b9 N& 2 N& 1S
.
:

1 WARRANT E-COMEINATION

vi No one warrart satisfied but following
vi owarrants fulfilied BCY or more:

vv Warrant ) BIY Fulfalled” NC

« MWarrant 2 BOW Fulfilled” N .
i MWARRANT 8 SATISFIED” NT Warrants 1 and 2 Both BOY Fulfilled "
NOTES:

1. Heavier left-turn aoveaent from the sajor street say be included with ainor street voluse i
it a separate sigral phase 15 proposed for left-turn movesents. o
2, Rdopted fros: Caltrans, "Traffic Manual," Decesber 1984, pages 9-1 through 9-7; and o
U.S. Departaent of Transportation, Federal Highway Administration, *Manual on Unifora 0
Vi Tratéic Control Devices,* March 198¢, i
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TRAFFIC SIGNAL WARRANTS 9 AND 11
(Warrant § Based on Fourth Highest Hour of Traffic; Marrant 11 Based on Peak Hour of Traffic)

+ Minor Street: LODESTAR ACCESS #6 '
{ Scenario: CUMULATIVE PLUS PROJECT 1
it Urban/Rural: U (U=urban, R=rurali

i WARRANT 9-FDUR HOUR VOLUME Y
i Nuaber of Lanes on Each Approach "
: Major Street: 2 o
o Mincr Street: ! "
i+ Vehicies Per Hour (4th Highest Hours :
o Major Street {Approazh 1N 526 Major Street Left Turn (See Note {}: (N
i Major Street (Apgroach 2:: 44c Minor Street (Higher Voluse App.): k)
Vi Ma;or Street Tota. (Both Approaches!: 97t Minor Street Totai: L)
¥ Minimus voluse on Major Stree: Minisum Voluse on Minor Street o
o to Satis‘y karrant (see Note 2): 39¢ to Satisfy Warrant (see Note 2): 156 o
‘1 WARRANT 9 SATiSFiEn” NC "
1+ WARRANT 11-FEA* HOUF VOLUME "
i Nuter of Lanes on Each Approach '
Mejor Strest: Z i
) Biror Eirees: ! o
1. Vehicles Fer Hour (Feat Hour, i
o Major Street (Approach i): 621 Major Street Left Turn (See Note {): 6
vt Major Street (Approach 2): 527 Minor Street (Higher Volume App.): 37
. Major Stree! Total (Both Approachesi: 114k Minor Street Total: MY
o Mirimus Voluse on Kajor Street Kiniaus Volume on Mincr Street ¥
o to Satisty Warrant (see Note 3): St to Satisfy Warrant (see Note 3): 230
v WARRANT 11 SATISFIEL™ NC i
NOTES:

1. Heavier left-turn movesent fros the major street say be included with ainor street voluse '
if a separate signal phase is proposec for left-turn sovements, i
Fros: Caltrans, "Traffic Manual,® Deceaber 1986, Figure 9-2A. '
3. Froe: Caltrans, "Traffic Manual," Deceater 198&, Figure 9-2C. '

4. Adopted from: Caltrans, "Tratfic Manual,* Deceaber 1986, pages 9-1 through 9-13; and
U.5. Departaent of Transportation, Federal Highway Administration, *Manual on Unifora
Traffic Control Devices," March 198e.
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SUMMARY OF TRAFFIC SIGNAL WARRANT ANALYSIS

v

ot Minisus Vehlituiar Voluse NC n/a Datly
i Interruption of Cort, Traféic NG n/a Daily

3
]
1
1
]
'
i1 Estisatee merage Laily Trafiéig ;
'
]
!
[]
o Coeninztion oF Warrants NC nia Daily i

]

t

i1 Major Street: MERIDIAN BLVD, H
i Ninor Street: LODESTAR ACCESS 8¢ "
i+ Scenario: CUMULATIVE PLUS PROJECT H
" Requested  VYoluses Y
' for Satisfy Applicable i
o Na-rant Number and Naa: Aralysis? MWarrant”  Tise Period "

I-Mir1sus Vehicular Voluee . YES < 8th Highest Hour i

2-Interruption of lont. Tratéic  YEE NC Bth Highest Hour 1)

8-Coat:natior of Warrants 1 & 2 YES NC Bth Highest Hour 11
i §-Four Hour Violome YES NC 4th Highest Hour )
v+ 11-Feal Hoor volces YES NG Peak Hcur ;
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Management Summary

Trans-Sierran Archaeological Research has conducted an archaeological survey of
the Lodestar property, within the town of Mammoth Lakes, California. Six archaeological
sites and 13 isolates were located and recorded during survey of the approximately 200-
acre parcel. One of the sites, Lodestar #6, appears significant based on surface evidence
for its information potential. Addition fieldwork and analysis is recommended to assess the
significance of the other five sites. To comply with the California Environmental Quality
Act, data recovery is recommended at significant sites that cannot be avoided by the
proposed project. This would include Lodestar #6 and possibly the other five sites if they
are determined significant through additional fieldwork and analysis. No further
archaeological work is recommended for the isolates.
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INTRODUCTION

Trans-Sierran Archaeological Research (TSAR) conducted an archaeological survey
for the Lodestar property under contract with the Lodestar Company. The project area is
located within the town of Mammoth Lakes, north and south of Meridian Blvd. The legal
location is within section 34, T3S, R27E, MDB&M (Figure 1). A total of 200 acres was
surveyed, including all of the area considered in the Lodestar Master Plan. The master
plan outlines new developments, such as a new hotel, commercial developments, housing
developments, ponds, and a golf course. The archaeological survey was designed to identify
any archaeological resources within the project area as a first step to fulfill California
Environmental Quality Act (CEQA) requirements for mitigating the effects of the proposed
project on archaeological resources.

There are a total of six archaeological sites and 13 isolates within the project area.
Five sites and three isolates were recorded during this survey, the remainder had been
previously recorded of the Minaret Road Extension project (Burton 1989). This report
discusses the background, methods and results of the present work, followed by an

evaluation of significance and management recommendations.

ENVIRONMENTAL BACKGROUND

The project area lies at the base of the Sierra Nevada range, on a broad terrace
north of Mammoth Creek. The elevation is 2410-2460 m (7900-8070 feet) amsl. Soils are
derived from Pleistocene glacial deposits and alluvium and Holocene volcanic debris. The
soils consist of sands, gravels, cobbles and loam. Medium to large glacial erratics are also
found in the area. The area receives between 15 and 20 inches of precipitation annually,
mostly in the form of snow. Water can be found year-round in Mammoth Creek 0.5 to
1.5 km (1 mile) south of the project area.

Vegetation of the area is a mixture of forest types. The overstory is predominately
Jeffrey Pine (Pinus Jeffreyi) and lodgepole pine (P. murrayana), with lesser amounts of red
fir (Abies magnifica), white fir {A. concolor), western white pine (P. monticols), and
quaking aspen (Populus tremuloides). The understory consists of shrubs such as basin
sagebrush (Atemesia tridentata), greenleaf manzanita (Arctostaphylos patula), pinemat

manzanita (A. nevadensis), snowberry (Symphoricarpos vaccinoides), currant (Ribes



lasianthum), tobacco brush (Ceanothus velutinus), and bitter cherry (Prunus emarginata),
forbs such as buckwheat (Eriogonum spp.), goldenrod (Solidage canadensis), mules ears
(Wyechia mollis), clover (Trifolium sp.), lupine (Lupinus sp.), cinquefoil (Potentilla
glandulosa), and yarrow (Achillea lanulosa), and grasses, such as bluegrass (Poa sp.), blue
wildrye (Elymus glaucus), timothy (Alopecurus aequalis), wheatgrass (Agropyron sp.),
squirreltail (Sitanion hystrix), and cheatgrass (Bromus sp.).

Fauna present in the vicinity today include: mule deer (Odocoileus hemionus), black
bear (Ursus americanus), mountain lion (Felis concolor), coyote (Canis laterns), red fox
(Vulpes fulva), pine martin (Martes americana), and porcupine (Erethizon dorsatum).
Grizzly bear (U. horribilis), antelope (Antilocapra americana), and possibly bighorn sheep

(Ovis canadensis) may have been present in prehistoric times.

ARCHAEOQOLOGICAL BACKGROUND

Archaeological work in the region has been summarized in several major overviews,
especially those of Bettinger (1982a), prepared for the Forest Service, and Busby et al.
-(1979), prepared for the Bureau of Land Management. Jackson (1985) included a discussion
of current archaeological work in the area in his survey report. Several surveys have been
undertaken within and near the project area. E. L. Davis conducted an extensive survey
in the region, recorded numerous sites, and developed a site typology (Davis 1964). In 1975,
Kuhn and Jersey surveyed a sample of the Long Valley "Known Geothermal Resource Area"
(KGRA) for the Inyo National Forest. Bettinger conducted a systematic stratified random
sample of the KGRA in 1977. His survey encompassed lands administered by the Inyo
National Forest adjacent to the project area. Through his work, Bettinger was able to
develop a model to predict site density and site taxonomy based on the presence of nine
types of cultural material. In addition, Bettinger discussed subsistence and settlement
patterns and apparent changes through time. Most apparent from survey data from Long
Valley is the ubiquity of archaeological sites near the Casa Diablo obsidian quarries.

Most of the ‘archaeological work conducted in Long Valley has concentrated on the
Mammoth Lakes area. Excavation at sites in the Mammoth Lakes area has revealed a
variety of subsistence, residence, and exchange activities through time. Notable among

these excavations are those conducted at rockshelters such as CA-Mno-455 and -472 (Davis



Information compiled from the various excavations and surveys provides a glimpse
of lifeways during these periods. The pre-Newberry occupation of Long Valley may have
been sporadic. During the Newberry period, obsidian quarrying and biface production,
apparently for trade, appears to have become intensive. During the Haiwee and Marana
periods, biface production diminished, and there is evidence of increasing direct subsistence
activity. Long Valley has lacked evidence of the shifts in direct subsistence that appear
to have occurred in Owens Valley, to the south. For example, occupation sites are almost
always associated with riparian settings and were utilized throughout the Medithermal
(Bettinger 1982a:112-114). However, there is some evidence that pinyon exploitation did
not begin on any intensive scale in Long Valley until the Haiwee period (after A.D. 600),
and there may have been a partial abandonment or reduction in the use of upland and

desert scrub areas after ca. A.D. 1000 (Bettinger 1977).

ETHNOGRAPHY

Ethnographic information on the inhabitants of Long Valléy is limited, with most of
the available data contained in works by Steward (1930, 1933, 1934, 1938), Davis (1964), and
Stewart (1939, 1941). There are several excellent reviews of what is known about the
ethnography of Long Valley, extracted from these and other works (e.g. Bettinger 1982a;
Busby et al. 1979; Basgall 1983; Hall 1983; and Jackson 1985). No attempt is made here
to recapitulate all known ethnographic information, but rather follows an outline of a few
ideas that seem especially pertinent.

Not ascribed to any one particular group's territory, Long Valley is near the
Intersection of several et{mic groups: the Mono Lake Paiute to the north, the Owens Valley
Paiute to the south, Bentoh and Round Valley Paiute to the east, Monache to the west, and
Southern Sierra Miwok to the northwest. The Paiute and Monache are Numic speakers, of
the Uto-Aztecan language family, while the Southern Sierra Miwok are a branch of the
Utian language family.

Hall (1983:49) cites evidence that Northern Paiute generally regarded their borders
as fluid, which may have precluded exclusive use of Long Valley by a single group (cf.
evidence of territoriality among Paiute in Owens Valley, Bettinger 1982b). Territories of

the Monache and Southern Sierra Miwok were centered on the west slope of the Sierra



Paiute, with at least some hereditary rulers and semi-permanent villages (Levy 1978; Spier
1978; Theodoratus Cultural Research 1984: 32-39). Some researchers have postulated that
any autochthonous Long Valley group that may have existed would have followed a pattern
closer to that of the Mono Lake Paiute (and other Great Basin groups) than that of Owens
Valley Paiute, due to similarities in environmental constraints (Jackson 1985:21; Basgall
1983:10). However, Long Valley residents may have been closely tied to the Owens Valley
Paiute (see Bettinger and King 1971).

In the spring, Tui chub, specked dace, and Owens sucker may have been fished from
creeks, while roots and greens along creeks and meadows might have replenished dwindling
winter stores. Small game, deer, and antelope may have been hunted nearby. In the
summer, grass seeds may have been collected from meadows and drier upland areas. Fall
subsistence activities of both the Mono Lake and Owens Valley Paiute revolved around the
collection of pinyon.

In addition, much of the trade and travel likely occurred during the summer months,
when the high Sierran passes were free of deep snow. Inter- and intra-regional trade may
have had extensive ramifications for subsistence and settlement systems of the Owens
Valley and Long Valley areas. Bettinger and King (1971) proposed that an elaborate
redistributive exchange system might account for the relatively complex sociopolitical
organization of Owens Valley.

There is ethnographic evidence of many items traded: Owens Valley Paiute traded
salt, pinyon pine nuts, seeds, obsidian, sinew-backed bows, rabbitskin blankets, deerskins,
moccasins, mountain sheepskins, foxskin leggings, balls of tobacco, baskets, basketry water
bottles waterproofed with pitch, wooden hot rock lifters, and red and white pigments, in
exchange for shell money (e.g. disc beads, tubular clam beads, and more recently white
glass beads), acorns and acorn meal, finely-constructed Yokuts baskets, cane for arrows,
manzanita berries, squaw berries, and elderberries from the Monache (Hall 1983:56-57).
The Mono Lake Paiute traded salt, ginyon pine nuts, piuga, brine fly larvae, rabbitskin
blankets, baskets, pumice stones, and red and white pigments to the Sierra Miwok, in
exchange for shell money, acorns, baskets, arrows, a fungus used in paints, manzanita

berries, elderberries, and squaw berries (Hall 1983:57-58).



enterprise, although small scale mining still continued. In 1895 major work was again
started at the Mammoth mines. In 1898 a ten stamp mill was constructed at Mammoth
City, using the old water wheel from Mill City. Again the mine did not pay off, and was
closed the same year.

In the early 1900s "Old" Mammoth was promoted as a resort community and
recreation and tourism became a dominant industry in the region. The Los Angeles
Department of Power and Water (LADWP) began acquiring water rights in Inyo County, to
the south, early in the twentieth century. By the 1930s LADWP began buying water rights

on streams north of Owens Valley.

METHODS

Archival research was conducted at the Eastern Information Center of the California
Archaeological Inventory (CAl), located at the University of California, Riverside. During
work undertaken for a variety of projects (e.g. Basgall 1983, 1984b; Bettinger 1980; Burton
1980, 1989, 1990; Hall 1983; Jackson 1986; Leonard 1974), one site had been previously
recorded within the project area and numerous others have been recorded in the immediate
vicinity. These sites are characterized by lithic scatters, some with associated bedrock
milling features or midden.

Fieldwork was conducted on October 21-24, 1989, by the author and one other
archaeologist. The project area was traversed by walking parallel zig-zag transects at 15-
meter intervals. In areas of existing buildings and pavement, planters, bare soil, cut banks
and other areas where the ground was exposed were sought out and checked for cultural
. material. A total of 200 acres was examined (Figure 1). Thirteen isolates (three of them
previously recorded) and six sites (one previously recorded) are present within the project

area. No subsurface testing or surface collection was conducted for this project.

RESULTS
Site and isolate locations are depicted in Figure 2. Archaeological site records are

included as Appendix A; the sites and isolates are summarized below.



Lodestar #1

This site, previously recorded by Burton (1989), is located on the south side of an
ephemeral drainage in a small clearing within a heavily forested area (Figure 3). The site
includes less than 100 flakes in an area of approximately 3200 square meters. Maximum
density of surface artifacts is seven per square meter. The subsurface extent of the site
is unknown. Soil development at the site is good, suggesting the potential for subsurface

deposits.

Lodestar #2

This site is located in the old Starwood subdivision, south of Meridian Boulevard.
The site is located on a gentle north-facing slope in a forested area (Figure 4). Cultural
material at the site consists of a biface fragment and less than 100 obsidian flakes in an
area of 4000 square meters. Artifacts appear to be centered around granite boulders.
Maximum surface density of artifacts is four per square meter. Soil development at the

site is good, suggesting the potential for subsurface deposits.

Lodestar #3

This site is also located in the old Starwood subdivision, south of Meridian Boulevard.
The site is located on a south-facing slope of a forested ridge. Cultural material at the
site consists of approximately 100 obsidian flakes in an area of 1225 square meters.
Artifacts at the site are centered between granite boulders (Figure 5). Maximum surface
density of artifacts is 15 per square meter. Soil development at the site is good,
suggesting the potential for subsurface deposits.

",

Lodestar #4

This site is located just north of Meridian Boulevard in the southwest portion of the
project area. The site is located on a south-facing slope north of a grassy ephemeral
drainage (Figure 6). Cultural material at the site consists of a projectile point fragment
and approximately 25 obsidian flakes in an area of 5400 square meters. Soil development

at the site is good, suggesting the potential for subsurface deposits.
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Lodestar #5

This site is located in the intersection of two dirt roads in the southwest portion of
the project area (Figure 7). The site includes approximately 100 obsidian flakes in an area
of 75 square meters. Maximum surface density of artifacts is 15 per square meter. The
extent of the site is unknown. The undisturbed site vicinity is heavily forested; cultural

material is only apparent in the shallow road cut, possibly indicating a buried site.

Lodestar #6

This site is located in the center of the project area along an ephemeral drainage.
Cultural material at the site consists of biface fragments, biface retouch flakes, and 1,000s
of obsidian flakes in an area of 14,400 square meters. Maximum surface density of
artifacts is 20 per square meter. Soil development at the site is good, suggesting the
potential for subsurface deposits. Indeed, flakes were noted in disturbed areas, indicating
that subsurface deposits are likely. There is a recent tent camp, with a cement and rock

fireplace, at the northern end of the site (Figure 8).

Isolates

Isolate #1: consists of a single unmodified obsidian flake (Burton 1989).

Isolate #2: counsists of a single unmodified obsidian flake (Burton 1989).

Isolate #3: consists of less than 20 obsidian flakes at the north end of the project
area at the current end of Minaret Road. .These are most likely from a site
(North Village #2) 100 m north of the project area bisected by Minaret Road
(Burton 19§0). Fill dirt from a road cut through that site was apparently
deposited in this location (Burton 19889).

Isolate #4: consists of an obsidian retouched flake fragment.

Isolate #5: consists of a basal fragment of an obsidian roughout.

Isolate #6: consists of two loose rock check dams across an ephemeral drainage.

Isolate #7: consists of an edge-retouched obsidian flake.

Isolate #8: consists of a single unmodified obsidian flake.

Isolate #9: consists of a single unmodified obsidian flake.

13



Isolate #10: consists of a single unmodified obsidian flake.
Isolate #11: consists of two unmodified obsidian flakes.
Isolate #12: consists of three unmodified obsidian flakes.

Isolate #13: consists of two unmodified obsidian flakes.

DISCUSSION
Evaluation of significance
The legal guidelines for evaluation and management of archaeological sites on
private land are contained in the California Environmental Quality Act (CEQA), Appendix
K. Parts II and III of Appendix K state:

II. If the lead agency determines that a project may affect
archeological resources, the agency shall, as part of the determination made
pursuant to Section 21080.1 determine whether the effect may be a
significant effect on the environment. If the project may cause damage to
an important archeological resource, the project may have a significant
effect on the environment. For the purposes of CEQA, an "important
archeological resource" is one which:

A. Is associated with a theme, event, person, or group of recognized
significance in California or American history;

B. Is considered by a discrete social or ethnic group to be of important
traditional cultural significance; '

C. Is valuable as a means of interpreting a significant aspect of
California or American history or prehistory to the public;

D. Can provide information useful in addressing scientifically
consequential and reasonable research questions; or

E. Has special or particular qualities such as oldest, best example,
largest or last surviving example of its kind.

. If an archaeological resource is not an important archeological
resource, the effect on the resource shall be noted and recorded but need not
be considered further in the CEQA process.

Criterion B of CEQA would have to be determined through consultation with local
Native American groups, which is beyond the scope of this report. However, none of the

Native American concerns identified for the Inyo-Mono region by Kobori et al. (1980; e.g.
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pinyon and brine fly resources, and burial sites) appear applicable. In order to interpret
criteria A, C, D, and E of CEQA, properties are often evaluated within the context of
regional historical themes. Archaeological sites are usually evaluated against criterion D,
and to some extent E. Although subject to much debate, the evaluation of archaeological
sites would ideally consider (1) the relative abundance of the resources to be affected, (2)
the degree to which specific kinds of data are confined to the study area, (3) the range of
research topics to which the resources may contribute, and (4) recognized deficiencies in
current knowledge of cultural history in and near the project area (Scovill et al. 1972:21).
The first two factors are often difficult to apply, given our incomplete knowledge of the
resources in the region. Developments in archaeological methodology, in general, and past
research in the region provide information for the last two factors.

Currently identified research topics in the region include questions about the nature
and timing of trade and regional subsistence and settlement patterns, including degree of
territoriality (see Bettinger 1982a). The presence of obsidian flakes at all of the sites
indicates potential for chronometric and technologic data; obsidian sourcing could also
provide information on patterns of travel or trade. Site Lodestar #6 meets CEQA criteria:
the quantity and apparent depth of cultural material is sufficient to address regional
research questions. Subsurface testing is necessary to determine if the remaining five sites
contain sufficient intact deposits to meet CEQA a'it_eria. The 13 isolates do not meet the
CEQA criteria for significant resources. These resources lack the diversity and quantity
of cultural material necessary to provide further significant information pertaining to

regional research questions.

Re‘commendations

The following section summarizes the California requirements for treatment of
archaeological resources, outlines the potential impacts of the project on the
archaeological resources within the project area, and recommends mitigation measures to
avoid significant effects on the environment. The State requirements for dealing with
prehistoric and historic archaeological resources are outlined in Appendix K of the
California Environmental Quality Act (CEQA). The main points are:

Public agencies should seek to avoid damaging effects on
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Sites Lodestar #1-5 may meet the CEQA criteria for important sites, for their
ability to address scientifically consequential research questions. Although avoidance
might be considered the preferred treatment for these sites, the adoption of any mitigation
measures would be premature before the significance of each site is determined. Further
archaeological work is recommended to determine if indeed these sites are significant.
This would include at each site the excavation of up to five 25 by 25 cm shovel test units,
surface collection of all surface artifacts, lithic and obsidian hydration analyses and
possibly soil chemistry and obsidian source analysis. If no substantial subsurface deposit
is encountered at the sites, this work would also suffice for data recovery.

Lodestar #6 appears significant. Although currently protected by its relatively
remote location, the high visibility of the site would make it susceptible to casual
collection and indirect impacts even if it were avoided during construction. In accordance
with CEQA, any construction in the site vicinity should be preced_ed by data recovery.
Minimally this would include a sample surface collection, excavation of at least eight

1 by 1 m excavation units, analyses, curation of collected materials, and a report.
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11.

12.

13.

14.
15.

16.
17.
18.

19.

20.

21.

 ARCHAEOLOGICAL SITE RECORD

Permanent Trinomial: CA-Mno- Update:

Agency Designation: None

Temporary Designation/Common Name: Lodestar #1 (Minaret Road #1)
County: Mono State: California

USGS Quad: 0ld Mammoth, Calif. 7.5' provisional edition 1983.
UTM Coordinates: Zone 11; 325,380 mE, 4,167,680 mN.

National Grid Reference: T3S, R27E, SW 1/4 of the NE 1/4 of the SE 1/4 of
section 34, MDB&M.

Elevation: 2430 m amsl.

Location: Within the town of Mammoth Lakes, north of Meridian Blvd., along
proposed Minaret Recad extension (survey stakes 105-106).

Site Description: (Prehistoric _X Contact _ _ Historic __ )

Two sparse lithic scatters in small clearing within forested area. One
centered around a few granite boulders (Locus 1) and the other 30 m north near
a small drainage (Locus 2).

Site Integrity: (Excellent Goed _X Fair Poor )
No apparent disturbance.

Area: Llocus 1: 40 m N/S x 70 m E/W; 2800 m?. Locus 2: 20 m N/S x 20 m E/W;
400 m2.

Method of Determination: Paced.
Depth: Unknown, but possible.
Method of Determination: n/a
FPeatures: None apparent.

Artifacts: Locus 1: 50t obsidian flakes, maximum density 7/m?. Locus 2: 10z

‘obsidian flakes. All appear to be Casa Diablo obsidian. Also see remarks

below.
Non-Artifactual Constituents: None noted.
Human Remains: None noted.

Nearest Water: Mammoth Creek 900 m south, ephemeral drainage at north end of
site,.

Vegetation Community: Pine forest with open canopy and mountain brush
understory, Jeffrey pine dominates. Dense lodgepole pine along drainage north
of site.

Soil: Sandy gravel, pumice, pine duff.

Geology: Granite boulders on site.
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22.
23.
24.
25.
26.

27.

28.

29.
30.

31.

3a.
33.

34.

37.

Landform: Slope along drainage.
Slope: 0-20°

Aspect: Northeast.

Exposure: Open.

Landowner and Address: Lodestar Company, c¢/o Richard W. Liebersbach, P.0. Box
2127, Mammoth Lakes, CA 93546.

References: Burton, Jeffery F., 1989, An Archaeoclogical Survey of the Minaret
Road Extension, Mammoth Lakes, Califormia. On file with the Town of Mammoth
Lakes.

Date Recorded: 10/21/89

Recorded by: J. Burton

Affiliation: Trans-Sierran Archaeological Research, 332 E. Mabel St., Tucson,
AZ 85705. :

Name of Project: Archaeological survey of the Minaret Road extension, Mammoth
Lakes, California.

Type of Investigation: Archaeological survey.
Artifacts Curated at: None collected.
Accession No: n/a

Photos: 3 color slides

Taken by: J. Burton

Negatives at: Trans-Sierran Archaeclogical Research, 332 E. Mabel St.,
Tucson, AZ B85705.

Remarks: A 1 by 1 meter count unit in the densest portion of Locus 1

contained 1 retouched flake fragment, 1 complete flake and 5 flake fragments,
all of Casa Diablo obsidian.
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10.

11.

12.

13.

14.
15.

16.
17.
18.
19.

20.
21.
22.
23.

TRANS SIERRAN ARCHAEOLOGICAL RESEARCH

ARCHAEOLOGICAL SITE RECORD

Permanent Trinomial: CA-Mno- Update:

Agency Designation: None

Temporary Designation/Common Name: Lodestar #2

County: Mono State: California

USGS Quad: 0ld Mammoth, Calif. 7.5' provisional edition 1983.
UTM Coordinates: Zone 11; 325,960 mE, 4,167,240 mN.

Rational Grid Reference: T3S, R27E, SE 1/4 of the SE 1/4 of the SE 1/4 of
section 34, MDB&M.

Rlevation: 2410 m amsl.

Location: Within the town of Mammoth Lakes, in old Starwood subdivision (Lots
5, 6, and 7 and area to the north).

Site Description: (Prehistoric _X_ Contact Historic )
Sparse lithic scatters in forested area appear to be centered around granite
boulders.

Site Integrity: (Excellent Good ____ Fair _X_Poor
Dirt roads and trails through site.

—)

Area: 80 m N/S x 50 m E/W; 4000 m2.
Method of Determination: Paced.
Depth: Unknown, but possible.
Method of Determination: n/a
Features: None apparent.

Artifacts: Less than 100 obsidian flakes, maximum density 4/m?. Also see
remarks below.

Non-Artifactual Constituents: None noted.
Human Remains: None noted.
Nearest Water: Mammoth Creek 500 m south, ephemeral drainage .

Vegetation Community: ©Pine forest with open canopy and mountain brush
understory, Jeffrey pine dominates.

Soil: Sandy gravel, pumice, pine duff.
Geology: Granite boulders on site.
Landform: Slope.

Slope: 0-15°
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24.
25.
26.

27.
28.
29.
30.

31.

32.
33.

34.

37.

Aspect: Northeast.
Exposure: Open.

Landowner and Address: Lodestar Company, c/o Richard W. Liebersbach, P.0. Box
2127, Mammoth Lakes, CA 93546.

References: None known beyond present study.
Date Recorded: 10/21/89
Recorded by: J. Burton

Affiliation: Trans-Sierran Archaeological Research, 332 E. Mabel St., Tucson,
AZ 85705.

Name of Project: Archaeological survey of the Lodestar property, Mammoth
Lakes, California.

Type of Investigation: Archaeoclogical survey.
Artifacts Curated at: None collected.
Accession No: n/a

Photos: 3 color slides.

Taken by: J. Burton

Negatives at: Trans-Sierran Archaeological Research, 332 E. Mabel St.,
Tucson, AZ 85705.

Remarks: A grab sample of ten artifacts from Locus 1 contained a biface
fragment, 1 multi-edge retouched flake fragment, 1 complete flake and 6 flake
fragments, of Casa Diablo obsidian and a piece of debris of Mono Glass
Mountain obsidian. A grab sample of 11 artifacts from Locus 2 contained 4
cgmplete flakes (1 with cortex) and 7 flake fragments, all of Casa Diablo
obsidian.

Scale )/

ARTIFACT ILLUSTRATION
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10.

11.

12.

13.

14.
15.

16.
17.
18.
19.

20.
21.
22,
23.
24.

| TRANS-SIERRAN ARCHAEOLOGICAL RESEARCH
. ARCHAEOLOGICAL SITE RECORD =

Permanent Trinomial: CA-Mno- Update:

Agency Designation: None

Temporary Designation/Common Name: Lodestar #3

County: Mono State: California

USGS Quad: 0ld Mammoth, Calif. 7.5' provisional editicn 1983.
UTM Coordinates: Zone 11; 325,900 mE, 4,167,350 mN.

National Grid Reference: T3S,.R27E, SE 1/4 of the SE 1/4 of the SE 1/4 of
section 34, MDB&M,

Elevation: 2410 m amsl.

Location: Within the town of Mammoth Lakes, in old Starwood subdivision, Lot
45.

Site Description: (Prehistoric _X Contact Historic )
Dense lithic scatter next to large boulder on low ridge.

Site Integrity: (Excellent Good _X_Fair Poor )
No apparent disturbance. ..

Area: 35 m N/S x 35 m E/W; 1225 m?.
Method of Determination: Paced.
Depth: Unknown, but possible.
Method of Determination: n/a
Peatures: None apparent.

Artifacts: Approximately 100 obsidian flakes, maximum density 15/m2. Most are
small, all appear to be Casa Diablo obsidian. Also see remarks below.

Non-Artifactual Constituents: None noted.
Human Remains: None'noted.
Nearest Water: Mammoth Creek 400 m south.

Vegetation Commumity: Pine forest with open canopy and mountain brush
understory, Jeffrey pine dominates.

Soil: Sandy gravel, pumice, pine duff.
Geoclogy: Granite boulders on site.
Landform: Ridge.
Slope: 0-5°
Aspect: South.
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25.
26.

27.
28.
29.
30.

31.

32.
33.

34.

37.

Exposure: Open.

Landowner and Address: Lodestar Company, c/o Richard W. Liebersbach, P.0. Box
2127, Mammoth Lakes, CA 93546.

References: None known beyond present study.
Date Recorded: 10/24/89
Recorded by: J. Burten

Affiliation: Trans-Sierran Archaeological Research, 332 E. Mabel St., Tucson,
AZ B85705. .

Name of Project: Archaeological survey of the Lodestar property, Mammoth
Lakes, California.

Type of Investigation: Archaeological survey.
Artifacts Curated at: None collected.
Accessicn No: n/a

Photos: 1 color slide.

Taken by: J. Burton

Negatives at: Trans-Sierran Archaeological Research, 332 E. Mabel St.,
Tucsen, AZ 8570S5.

Remarks: A 1 by 1 meter count unit in the densest portion of the site

contained 5 complete flakes (2 with cortex) and 8 flake fragments of Casa
Diable obsidian. .
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10.

11.

12.

13.

14.
15.

16.
17.
i8.
19.

20.
21.
22,
23.

TRANS-SIERRAN ARCHAEOLOGICAL RESEARCH
" ARCHAEOLOGICAL SITE RECORD EAR

Permanent Trinomial: CA-Mno- Update:

Agency Designation: None

Temporary Designation/Common Name: Lodestar #4

County: Mono State: California

USGS Quad: 0ld Mammoth, Calif. 7.5' provisional edition 1983.
UTM Coordinates: 2Zone 11; 325,150 mE, 4,167,260 mN.

National Grid Reference: T3S, R27E, SE 1/4 of the SE 1/4 of the SW 1/4 of
section 34, MDB&M.

Elevation: 2440 m amsl.

Location: Within the town of Mammoth Lakes, 100 m west and north of Meridian
Blvd., across grassy drainage.

—)

Site Description: (Prehistoric _X_Contact Historic
Sparse lithic scatter along ephemeral drainage.

Site Integrity: (Excellent Good _X Fair Poor )
No apparent disturbance.

Area: 50 m N/S x 60 m E/W; 5400 m2.
Method of Determination: Paced.
Depth: Unknown, but possible.
Method of Determination: n/a
Features: None apparent.

Artifacts: Projectile point midsection and approximately 25 obsidian flakes.
Alsoc see remarks below.

Non-Artifactual Constituents: None noted.

hunan Remains: Noné'noted.

Nearest Water: Mammoth Creek 500 m south, ephemeral drainage 50 m south.
Vegetation Community: Pine forest with open canopy and mountain brush
ggd:iiz?ry, Jeffrey pine dominates. Dense lodgepole pine along drainage north
Scil: Sandy gravel, pumice, pine duff,

Geology: Granite boulders on site.

Landform: Slope along drainage.

Slope: 0-20°
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24.
25.
26.

27.
28.
29.
30.

31.

32.
33.

34.

37.

Aspect: South.
Exposure: Open.

Landowner and Address: Lodestar Company, c/o Richard W. Liebersbach, P.0. Box
2127, Mammoth Lakes, CA 93546.

References: None known beyond present study.
Date Recorded: 10/24/89
Recorded by: J. Burton

Affiliation: Trans-Sierran Archaeclogical Research, 332 E. Mabel St., Tucson,
AZ 85705.

Name of Project: Archaeoclogical survey of the Lodestar property, Mammoth
Lakes, California.

Type of Investigation: Archaeological survey.
Artifacts Curated at: None collected.
Accession No: n/a

Photos: 1 color slide.

Taken by: J. Burton

Negatives at: Trans-Sierran Archaeological Research, 332 E. Mabel St.,
Tucscn, AZ 8570S.

Remarks: A grab sample of 10 artifacts at the site consisted of 1 multi-edge
retouched flake fragment, 5 utilized flakes, and 4 flake fragments, all of
Casa Diablo obsidian.

Seale )2/

ARTIFACT ILLUSTRATION
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12.

13.

14.
15.

16.
17.
18.
19.

20.
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22.
23.

TRANS-SIERRAN ARCHAEOLOGICAL RESEA_RCH'

ARCHAEOLOGICAL SITE RECORD

Permanent Trinomial: CA-Mno- Opdate:

Agency Designation: None

Temporary Designation/Common Name: Lodestar #5

County: Mono State: California

USGS Quad: 0ld Mammoth, Calif. 7.5' provisional edition 1983.
UTM Cocrdinates: 2Zone 11; 324,980 mE, 4,167,380 mN.

National Grid Reference: T3S, R27E, NW 1/4 of the SE 1/4 of the SW 1/4 of
section 34, MDB&M.

Elevation: 2450 m amsl.

Location: Within the town of Mammoth Lakes, 200 m north of Meridian Blvd, in
intersection of two dirt roads east of exxstxng Lodestar Condos.

Site Description: (Prehistoric _X _Contact Historic __)
Lithic scatter in shallow road cut, extent of site unknown. No flakes were
noted in the surrounding area.

Site Integrity: (Excellent Good ___ Fair _? Poor
Site is apparent only in road cut

—)

Area: 15 m N/S x S m E/W; 75 m?.

Method of Determination: Paced.

Depth: Unknown, but likely. Flakes only in disturbed areas.
Method of Determination: n/a

FPeatures: None apparent.

Artifacts: Approximately 100 obsidian flakes, maximum density 15/m?. Also see
remarks below. All appear to be Casa Diablo obsidian.

Non-Artifactual Constituents: None noted.

Human Remains: None noted.

Nearest Water: Mammoth Creek 700 m south, ephemeral drainage 75 m south.
Vegetation Commumnity: Pine forest with open cancpy and mountain brush
ggd:iiz?ry, Jeffrey pine dominates. Dense lodgepole pine along drainage south
Soil: Sandy gravel, pumice, pine duff.

Geology: Granite boulders in site vinicity.

Landform: Slope above drainage.

Slope: 0-10°
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24.
25.
26.

27.
28.
29,
30.

31.

32.
33.

34.

37.

Aspect: South.,
Exposure: Open.

Landowner and Address: Lodestar Company, ¢/o Richard W. Liebersbach, P.0. Box
2127, Mammoth Lakes, CA 93546.

References: None known beyond present study.
Date Recorded: 10/24/89
Recorded by: J. Burton

Affiliation: Trans-Sierran Archaeological Research, 332 E. Mabel St., Tucson,
AZ 85705.

Name of Project: Archaeological survey of the Lodestar property, Mammoth
Lakes, Califormia.

Type of Investigat%on: Archaeological survey.
Artifacts Curated at: None collected.
Accession No: n/a

Photos: 1 color slide.

Taken by: J. Burton

Negatives at: Trans-Sierran Archaeological Research, 332 E. Mabel st.,
Tucson, AZ 85705.

Remarks: A 1 by 1 meter count unit in the densest pertion of the site

contained 1 biface retouch flake, 1 utilized flake, 1 complete flake, 11 flake
ragments, and 1 piece of debris, all of black Casa Diablo obsidian.
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8.
9.

10.

11.

12.

13.

14.
15.

16.
17.
18.

19.

20.
21.
22.

- ARCEAEOLOGICAL SITE RECORD L

Permanent Trinomial: CA-Mno- Update:

Agency Designation: None

Temporary Designation/Commen Name: Lodestar #6

County: Mono State: California

USGS Quad: 0ld Mammoth, Calif, 7.5' provisional edition 1983.
UTM Coordinates: Zone 11; 325,150 mE, 4,167,700 mN.

Rational Grid Reference: T3S, R27E, SE 1/4 of the NE 1/4 of the SW 1/4 of
section 34, MDB&M.

Elevation: 2440 m amsl.

Location: Within the town of Mammoth Lakes, near center of Lodestar property.
100 m east of Lodestar #1 (proposed Minaret Road extension).

Site Description: (Prehistoric _X Coentact Historic )
Dense lithic scatter along an ephemeral drainage.

Site Integrity: (Excellent ___ Good _X Fair Poor ___)

Road tracks, large hole, and old campsite within site. Campsite consists of
cemented fireplace and remains of tent cabin, apparently recent. Piles of
collected flakes near campsite.

Area: 160 m N/S x 90 m E/W; 14,400 m2.

Method of Determination: Paced.

Depth: Unknown, but likely.

Method of Determination: n/a

Features: None apparent.

Artifacts: Preforms, biface retouch flakes, and 1,000s of obsidian flakes,
maximum density 20/m3. Also see remarks below. All appear to be of Casa Diablo
obsidian.

Non-Artifactual Constituents: None noted.

Human Remains: None noted.

Nearest Water: Mammoth Creek 1000 m south, ephemeral drainage adjacent to
site.

Vegetation Community: Pine forest with closed canopy, Lodgepole pine
dominates. Dense lodgepole pine along drainage northeast of site.

Soil: Sandy gravel, rhyolite, pumice, pine duff.
Geology: Granite and basalt boulders on site.
Landform: Ridge and slope along drainage.
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23.
24.
25.
26.

27.
28.
29.
30.

31.

32.
33.

34.

37.

Slope: 0-20°
Aspect: Northeast.
Exposure: Open.

Landowner and Address: Lodestar Company, ¢/o Richard W. Liebersbach, P.0. Box
2127, Mammoth Lakes, CA 93546.

References: None known beyond present study.
Date Recorded: 10/24/89
Recorded by: J. Burton

Affiliation: Trans-Sierran Archaeological Research, 332 E. Mabel St., Tucson,
AZ 85705.

Rame of Project: Archaeological survey of the Lodestar property, Mammoth
Lakes, California.

Type of Investigation: Archaeological survey.
Artifacts Curated at: None collected.
Accession No: n/a

Photos: 3 color slides

Taken by: J. Burton

Negatives at: Trans-Sierran Archaeclogical Research, 332 E. Mabel St.,
Tucson, AZ 85705.

Remarks: A 1 by 1 meter count unit in the densest portion of the site
contained 1 biface retouch flake, 2 utilized flakes, 3 complete flakes, 12
flake fragments, and 1 debris, all of black Casa Diablo obsidian and cne flake
fragment of red/black Casa Diablo obsidian.
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