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NOTE 

The Bodie Hills RV Park Revised Specific Plan and Final Environmen tal Impact Report (FEIR) is 
in three volumes: 

Volume I 
Volume II 
Volume lU 

Revised Specific Plan & Final Environmental Impact Report (FEIR) 
Technical Appendices 
Comments & Responses, Revised Specific Plan /ElR 
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Notice of Preparation 

To: 

SUBJECT: NotIce of PreparattoD for. Draft Environmental Impact Report 

Lud Alene1: Mono County Planning Department ConsultJng Firm: 

Atcnc:y Name Planning Department FInn Name None 

Street Address P.O. Box 347 
~------------------------

Street Address 

Clty/Slale/Zlp Mammoth Lakes, CA 93546 City/State/Zip 

Conlact Stephen Higa 

The Mono County Plannlne Department w1ll be the Lead Agency and wUl prepare a combined Speclflc Plan 
and Focused Environmental Impact Report for the project IdentU1ed below. We need to know the vtews of 
your agency as to the scope and content of the envfronmentaJ !nformaUon which 15 gennane to YOUT agency's 
statutoI)' responslbJUUes In connection with the proposed project. Your agency will need to usc the EIR 
prepared by our agency when consldertng your pennlt or other approval Cor the project. 

The project descripUon. locatlon. and the potenUal environmental effects are contained In the attached 
materials. 

Due to the time J1m.Its mandated by State law. your response must be sent at the earlIest possible date but not 
later than 30 days after receipt of this noUce. 

~ send your response to Stg1hen HIga. SeDJor Planner 
above. We wiD need the name for a contact person In your agency. 

at the address shown 

~oJect 11tJe: Bodle HUIs Spec1flc Plan 

Project LocaUon: Brtdgeport (5 miles south d the Brtdgeport Townsite) Mono 
cny lnurc:sll Coun17 

ProJeet DescrlptJon: (brlef) 

The Bodle Hills Speclllc Plan Project cans for the construction of a RV Park. Motel and Campground located 
on a portJon of a 155 acre . parcel at the southeast intersection of U.S. 395 and S.R 270. With the excepUons of 
a leach field area and utlUty lJnes. project development will occur on the nat areas bordertng S.R 270 and 
Clearwater Creek. Development 15 proposed on 13 acres oftbe 155 acre Jot. 

Date Ilk/n SIgnature ~ ~ 
Tl tie SenIor P\anner 

Telephone (619) 924-5450 

R.d'uaxc: california AdmJnIs~dYc Code. nile 14. (CEgA Culdellnes) Sectlona 150821-). 15103. 15375. 
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PROJECT IMPACTS 

The potential project impacts would Include: 

1) Adverse Impacts on plant and wlldllfe specIes by convertIng exIst Ing wtldllfe habitat and by 
introducing additional human presence Into the area. 

2) Dlstrubance of cultural resource sites. 

3) AddltJonal erosion and sedImentation Into Clearwater Creek. 

4) Visual lmpacts created by new development. 

5) An lncrease in vehicular traffic and the level of human activity in the area which will cause a 
correspondIng increase In the ambient noise level. 

Four technical studies. including a WildlIfe Survey. Vegetation Survey. an Archaeological Survey and 
Band-Thigh Beetle Survey. have been completed to date. The Infonnauon and mltlgaUon measures 
contained In the technical studies w1ll be Incorporated Into the Draft Environmental Impact Report. 
The studIes have not Identified any slgn1flcant lrnpacts that can not be mitigated by changes In project 
design or through the adoption of mltlgatlon measures. Copies are avaIlable for reVIew from the 
Mono County Planning Department In Mammoth Lakes. 
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BACKGROUND: 

BODIE HILLS RV PARK, 
HOTEL & CAMPGROUND 

SPECIFIC PLAN 
PROJECT DESCRIPTION 

DECEMBER 11, 1996 

The property is curTently owned by Mrs. BaTbara Lembas, Edward 
Babcock and Willis H. Lapham, who are brothers and sister. This 
property has been in the same family ownership since it was 
purchased in the late 1800's by Bertrand Sallis. 

The pTominent topography of the pToperty is mountainous with steep 
rocky slopes and ravines. Clearwater Creek Canyon enters the 
property near its southeasterly corner and traverses westerly, 
exiting at the intersection of u.s. Highway 395 and S.R. 270 (the 
Bodie Road). Clearwater Creek meanders within a fourteen (14) foot 
deep channel of varying width within Clearwater Creek Canyon. 
Sagebrush, rabbit brush, squaw tea and various grasses are in 
evidence throu9hout the property. Pinon pine and juniper trees dot 
the steeper slopes which emanate out from the ravines and Clearwater 
Canyon. Numerous groups of willows grow along Clearwater Creek. 

The property is currently undeveloped. 

PROPOSED PROJECT: 

Project Description: 

The applicant pToposes to construct a recreational vehicle park and 
support facilities on a portion of Assessor's Parcel No. 11-070-04 
in section 26, T4N, R25E. MDB&H. The proposed Bodie Hills RY Park, 
Motel & Campground (BRVP) will be located on a thirteen (13) acre 
portion of the 155 acre parcel, said location being in Clearwater 
Creek Canyon along SR 270 (the Bodie Road) and Clearwater Creek. 

The proposed development will consist of the following facilities: 

1. General Store/Motel Building: 
General Store area: 1,600 sq.ft. 
Office area: 300 sq.ft. 
Restroom aTea: 300 sq.ft. 
Ten (10) unit motel area:2,600 sq.ft. 

2. Old West Museum: 
Building area: 600 sq.ft. 
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3. Recreational Vehicle Park Spaces: 
20'X40' Back-in access 
with utility hookups on 6'Xe' concrete pads: 28 spaces 
20'X60' Pull-through access 
with utility hookups on 6'xe' concrete pads: 12 spaces 

4. Recreation Vehicle Park Restroom, Shower and Laundry 
Building: 

Building area: 800 sq.ft. 

s. Eight (e) Camping Cabins (no utility services): 
Cabin area: 300 sq.ft.per cabin 

6. Camping Cabin Restroom, Shower and Laundry Building: 
Building area: 800 sq.ft. 

7. Tent Camping Area Restroom Building 
(to serve fourteen (14) tent camping spaces): 
Building area: 300 sq.ft. 

8. Facility Maintenance/Storage Building: 

Access.: 

Highway 

Building area: 800 sq.ft. 

Access: Access to the project site is via California 
State Highway 270 (the Bodle Road). The Bodie Road 1. a 
twenty two (22) foot wide paved Stale Highway which 
traverses Clearwater Canyon through the entirety of the 
project. The State of California currently clai .. 
ownership of the road by prescr iption .• The applicant 
proposes to offer a forty (40) foot wIde·right of -way "to · 
the State in accordance with future agreement with the 
State. 

~. --- - --- -.. " -
Recreational Vehicle Space Access: Access to the recreational 

vehicle park spaces adjacent to the proposed State highway 
right of way shall be from a sixteen foot (16). one-way 
gravel roadway constructed parallel with the proposed 
State highway right of way. 

Access to the recreational vehicle spaces on the southerly 
side of Clearwater Creek shall be via a sixteen (16) foot 
wide. one-way gravel road. Two (2) bridges shall be 
constructed across Clearwater Creek one (1) at the 
entrance to and one -(l) at the exit fro_ the southerly 
spaces. Bridge construction shall include concrete 
abutments that will be constructed outside of the 
Clearwater Creek channel. Bridges shall be constructed of 
steel or wood and shall be finished In a manner that 1. 
unobtrusive and is complementary to the surrounding area. 

, 

" 

• 

• 

" f 

. 'f 



t 

• 

• 

• 

• 

• 

3 

Recreational Vehicle Pedestrian Access to General Store: Access 
shall be provided by a footbridge as indicated on the 
Specific Plan. This footbridge is intended to direct 
pedestrian traffic to reduce riparian area disturbance and 
stream bank erosion. 

Camping Cabin Access: Access to the camping cabin area shall be via 
a twenty (20) foot wide two (2) way gravel access road. 

Tent Camping Access: Access to the tent camping area shall ~e via a 
twenty (20) foot wide gravel road. One (1) bridge shall be 
constructed across Clearwater Creek in accordance with the 
same standards as previously described for the 
recreational vehicle space area. 

Parking: Parking spaces shall be 10'X20'. Handicap parking 
spaces shall be 14'X20'. All regular parking spaces 
shall be gravel surfaced. Handicap spaces shall be 
surfaced with concrete. 

Parking Space Summary: 

1. General Store/Motel Area: 
10')(20' parking spaces: 30 spaces 
14')(20' handicap spaces: 3 spaces 

2. Camping Cabin Area: 
10')(20' parking spaces: 14 spaces 
14')(20' handicap space: 1 spaces 

3. Tent Camping Area: ' " '- ~ "." 
10')(20' par ki ng"sP8ce"s: 18 

.. " 

spaces 
14')(20' handicap space: 1 spaces 

4. Recreational Vehicle RestToomlLaundry Area: 
10')(20' parking spaces: 5 spaces 
14')(20' handicap space: 1 spaces 

. . . " " 
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Utility Services: 

Water: 

Sewer: 

Power: 

Water shall be supplied from underground well. A water 
distribution system shall be constructed which includes 
the well, a 20,000 +/- gallon storage tank and a 
distribution system. The distribution system shall be 
constructed to serve the general store and motel complex; 
the recreational vehicle spaces; the recreational vehicle 
area restroom, laundromat and shower building; the camping 
cabin restroom, laundromat and shower building; and. the 
tent camping area restroom building. Earth disturbances 
shall be kept to a minimum. Neither the roadwork nor the 
R/V sites will require significant cuts or fills. 
Disturbed areas shall be revegetated with native 
vegetation where possible. 

Sewage disposal systems shall include a collection system, 
a septic tank and leach field system. 

General Store/Hotel Complex: Sewage from the general 
store/motel complex shall flow directly to • 3,000 gallon 
septic tank and leach field disposal system which is 
located southerly frOM the complex. 

Recreational Vehicle Spaces: All recreational vehicle 
spaces shall be provided with a sewer service connection. 
Sewage from each space shall be transported through the 
sewer collection system to a 5,000 gallon septic tank. 
Effluent from the septic tank shall flow to a sewer 11ft 
station. Effluent from the -lift statIon shall be pumped to 
a leach field disposal system which is located southerly 
from·the recreational vehicle spaces. 

- :-- .. - ... .;..;...; -'- ~ ' - .--. .~ . 

Camping Cabin Restroom, Laundry, Shower Building: Sewage 
from this building shall flow to a nearby 3,000 9allon 
septic tank and leach field disposal system located 
southerly froll the buildirig~ - ,- -": --. - -:'::0 -.-' --

. -.- -.~~ ...; 

Tent Camping Restroom: Sewage 
from this building shall flow to a nearby 1,000 gallon 
septic tank and leach .field disposal system located 
westerly . from the building. 

Overhead: Electrical service shall be supplied from an 
existing Southern California Edison (SeE) overhead power 
line located on a ridge westerly from u.s. Highway 395. An 
800 foot overhead electrical service line is proposed to 
be constructed from the existing seE overhead 
line northeasterly to the ridge on which the recreational 
vehicle leach field sewage disposal system 1. located. 

-. 
• 

• 
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Underground: Underground service is proposed from the 
sewage disposal system ridge to and throughout the 
project. Underground electrical service shall serve the 
general store/motel complex; all recreational vehicle 
spaces; the maintenance building; and the restroom laundry 
and shower buildings in the recreational vehicle space 
area and in the camping cabin area. 

Telephone: Telephone service to the project shall be provided 
overhead and underground in the same manner as outlined 
under power service. Telephone service shall be 
pTovided to the general store/motel complex and to the 
restroom. laundry and shower buildings. 

Gas: Propane gas service shall be provided for the general 
store/motel complex and to the restroom. laundry and 
shower buildings. A 500 gallon propane storage tank 
shall be placed near to and southeasterly from the 
building. Two hundred (200) 9allon propane tan~s shall be 
placed near the restroom, laundry and shower buIldings. 
Tanks shall be screened from the highway and parking areas 
by construction of wood, rustic looking fencing • 

Solid Waste: A screened dumpster area shall be provided near the 
General Store, and fourteen (14) garbage cans 'with lids 
shall be placed at various places In the RV and camping 
areas • 

Landscaping: 

In addition to the fencing. sCTeening and protection of the natural 
vegetation as otherwise describ~d In this submittal, ~h~ applicant 
proposes to landscape two (2) areas as shown on ~he Plot Plan: 

1. Camping Cabin/Proposed Picnic and Recreation Area: It is 
proposed to landscape this area with lawn. Picnic tables, 
playground equipment and a.fire pit are also proposed for 
this area. 

2. General Store/Motel Area: Lawn is proposed for the 
triangular area in front of the motel units • 



i. __ . ~ . . ; . .... !~ . 
-. _._ .. 

ENVIRONHENTAL: • • . 
Visual/Aesthetics: 

The project is located on the Bodie Road near its intersection with 
U.S. Highway 395. The Bodie Road is the primary access to the -Ghost 
Town- of Bodie. It is the desi re of the owners to develop this t • 

project in a manner that is aesthetically compatible with the 
historic character of the old Town of Bodie. 

Buildings: Buildings shall be constructed such that they 
present a rustic. nineteenth century appearance. Buildings 
shall be constructed primarily of wood and of other materials 4 
that are compatible with the character of Bodie. Wood shall be 
stained. painted or otherwise treated to present a weathered 
aged appearance. Roofing shall be fire treated wood sh1ngles, 
fiberglass shingles or metal roofing. Roofing colors shall be 
sage, rust or similar colors which emulate Bodie building 
construction and are compatible with the surrounding area. No 4 
bright colors or reflective materials shall be used. 

Fencing: Fencing shall be used sparingly. Fencing shall be used 
to screen certain improvements (1.e. propane gas tank) and to 
direct patrons away from environmentally sensitive areas. 
Fencing shall be constTucted of wood. Wood shall be stained, • 
painted or otherwise treated to present a weathered aged 
appeaT a nee • 

Vegetation: The entire project has been designed to maintain 
and protect the existing vegetation. Trees and willow groups 
have been avoided in design except that a portion of one wi llow • 
group will need to be...;}·~moved t.9: .. :~ll"O\ll. con~truction . . of:_t.ta~. . 
restrOOM, laundromat·and.~showe.t;.:_ :bui:ldlng. ·rr. the ·reGreat.iQnal- . 
vehicle space area. Recreational vehicle spaces have been' sited 
to obtain maximum screening advantage of the existing 
vegetation. Sage brush and .other:. yegeta~~on shall be mal ntai ned 
to the maximum ~xtent practicable outside of '-roadwa)' and ' . f 
bui ldi ng areas. Canyon slopes shall remal n undisturbed exc'ept 
for the temporary disturbance necessary to construct and 
maintain the sewer fOTce main and underground power line. 

Lighting: The outdoor lighting shall be 1890's replica 
lampposts. Nineteen (19) lampposts shall be installed within 
the project as shown on the Plot Plan. Lighting shall be 
installed on the exterior of the proposed buildings as 
necessary for the respective purposes of each building. 
Exterior building lighting shall be indirect and non-intrusive. 
spot lights or other types of bright lighting shall not be 
used. 
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Vegetat ion: 

An endangered plant study was performed as recommended by the 
Mono county Planning Department subsequent to the 
preapplication meeting. Two (2) areas were identified in the 
study as possible habitat for an endangered plant. The study 
recommended avoidance of these areas. The project has been 
designed to avoid these areas. 

Wildlife: 

During the preapplication meeting for this project, the Mono 
county planning Department recommended that a wildlife 
assessment be completed prior to submittal of the project 
application. The applicant contracted with the Planning 
Department to complete the assessment. Mitigation measures as 
recommended by the completed wildlife assessment have been 
incorporated into the design of this project. 

cultyral Resources: 

During the preapplication meetIng for this project, the Mono 
county planning Department recommended that an archaeological 
assessment be completed prior to submittal of the project 
application. The applicant contracted wIth the Planning 
Department to complete the assessment. No significant 
archaeological sites were identified within the report which 
required additional analysis except for the area In which the 
Camping Cabins are located. The report recommends that 
additional archaeological field work and-Ieport be completed 
prior to oonstruction In this area. 

\ 
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United States Department of the Interior 

BL RE~L' OF L~SD ~f.~SAGE\-1E~~ 
Bl:o"hur R("Iroo'u~:'! .l.ft] 

785 '-orth ~h,n ~'"':!. ~Ult. _ E 
BI~hC'r. Cai!!.· r..la .;l·;1~·~~~~ 

Stephen Higa, Senior Planner 
Mono County Planning Department 
P.O. Box 347 
Mammoth Lakes, CA 93546 

Dear Mr. Higa: 

Thank you for the opportunity to respond to the Notice of Preparation for the Bodie Hills 
Specific Plan and Environmental Impact Report. 

The 155 acre parcel in question is surrounded on all sides by land administered by the 
Bureau of Land Management (BLM), Bishop Resource Area (hereafter referenced as pubfic 
lands). BLM personnel participated in developing, together with Mono County, the draft Bodie 
Cooperative Management Plan (CMP) which supports recreational development consistent 
with public safety and other goals (Page 111-6) and proposes Rural Resort designation for this 
parcel (Figure 6). While BLM supports enhanCing recreation opportunities i'I the area, we do 
have concerns regarding the possible effects of this project as currenUy proposed. 

The following are issues that we request be addressed in detail In the Specific PIanlEIR: 

Public safety 

Although these public safety issues do not affect public land, we requeSt that they receive 
close consideration in the EIR due to the prioritizing of public safety in the draft Bocle CMP 
and potential effects on public land users. 

Traffic and access· Vehicle ingress and egress at each"of the four developed areas, and 
pedestrian traffIC from one area to another (e.g. from RV park to store), have the potential to 
create safety hazards along this narrow, winding, and heavily used stretch of road. We ask 
that the EIR incorporate the st~darcis proposed by CaiTrans in writing and at the meeting of 
February 6, and address whether they are sufficient to mitigate these hazards. 

Flooding and erosion .. The portion of Clearwater Creek paSSing through the parcel carries a 
large proportion of drainage from the Bodie Hills. is deeply gullied, and appears to be unstable 
and highly erosible. We ask that the EIR address the potential dangers to users. The RV paIk 
plans, in particular, show heavy development and use along a portion of the gully 
embankment that appears to be subject to collapsing. 



Water quality 

Erosion and sedimentation - As noted above, the stream channel within this parcel is highly 
susceptible to erosion. Development and increased use may accelerate erosion, increasing 
sedimentation downstream and erosion upstream on public lands. The EJA needs to specify in 
detail where and how much earth moving and filling would occur; how stream bank erosion 
would be avoided during construction; what stream bank erOSion may occur as a result of 
increased use; and what measures may be taken to stabilize the stream banks. The EIR also 
needs to address the adequacy of pipelines and culverts planned to accommodate innow from 
the four side drainages leading into the stream through the project area 

Waste pollution - BLM is concerned about the proximity of proposed leach fields to 
Clearwater Creek in the tent, cabin, and motel Blreas. These may have the potential to pollute 
waters downstream on public lands. We request that the EIA incorporate the standards set by 
Lahontan Regional Water Quality Control Board (RWacB). 

Other - We urge that the EIA address other possible impacts described in comments you 
have received from lahontan RWaCB, which may affect public lands downstream. These 
include compliance with water quality control standards for the lahontan Basin Plan, water 
quality monitoring, well test water disposal, risk of sptlls, and cumulative impacts. 

Wildlife 

Fish - FISh in Clearwater Creek (brown trout and lahontan sucker) are at risk of direct 

J 
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impacts due to sedimentation, erosion and pollution as discussed above. The effects of the , 
project on fish habitat should be thoroughly addressed In the EIR. Again, note that in addition 
to impacts downstream on public lands, fISh habitat may be impacted 9" pubnc lands 
upstream H actions in the project area contribute to accelerating erosion upstream. 

Deer - The EIR must thoroughly address possible impacts on the mule deer migration conidoc 
which Is shown on project maps as passing through the proposed RV part. 

Off-slte Impacts - Wildlife habitat on public land in the vicinity of the development may be 
impacted by Increased visitor use. This should be addressed In the EIR, along with possible 
off-site Impacts of increased noise and artificial right In the developed areas. 

Trash containers - The EIR should "address the need to make trash containers secure 
against Wildlife such as skunks, raccoons, rodents and bears. Having trash avanable as a food 
source could change wildlife populations and habits, ultimately affecting public land users. 

Vegetation 

Non-native plants - BLM requests that the EIR dIscuss the use of native plants In 
landscaping. Non-native plants present the possibility of spreading to surrounding public landS 
and decreasing habitat value for native plants and wildDfe. 

Noxious weeds - Weeds which tend to become established In disturbed soli may spread 
aggressively and have particularly deleterious effects on native habHat. The EIR should 
address minimizing large areas of disturbed soil. 



, , 
Recreation spillover impacts 

Wilderness values - The north side of the private land parcel adjoins WSA CA-Q1o-099 
(Bodie Mountains). There may be some potential for spillover impacts onto public lands which 
may affect wilderness values. These impacts may be related to equestrian and OHV use, etc. 
if these recreationist types use the proposed facilities. BLM is required to protect wilderness 
values in their present state and any impacts occurring in the WSA would require mitigation. 
It appears that the landscape topography at this site and the natural buffer between the edge 
of the developments on the horth side (cabin camping, motel, general store, museum) and the 
WSA would by its self-protective nature avert potential impacts. We ask that the EIR include, 
as mitigation, maintaining this natural buffer and managing it as such. 

Impacts along south edge - The southern edge of the proposed project area lies along what 
appears to be softer, gentler terrain that is less likely to deter recreation spillover impacts on 
adjoining public lands. Again, impacts from activities such as OHV use, equestrian use, etc. 
which spill over onto public lands could result in surface impacts (trail or route development. 
etc.) that would necessitate mitigation by the BlM. However, the space between the 
developments on the south side (tent camping, RV camping, proposed powertine and any 
associated roads) and the public lands may serve as a buffer and avert potential impacts. 
Again, we ask the developer to maintain this natural buffer in its present state and manage It 
to avoid such impacts. 

Virginia Creek dispersed camping - Presently, dispersed camping and recreational gold 
panning occur on nearby BLM land along Virginia Creek (a Wild and Scenic Study River) and 
the Dogtown historic site. The nature of the proposed facility's attraction or full use of the 
proposed facirlty may result in overflow use occurring on Virginia Creek. This may result in 
increased use and additional physical impacts. The BLM plans to.continue its present level of 
dispersed site management on Virginia Creek. We would. however, need to implement 
measures to protect the site's physical integrity including.riparian values, cultural values,=.elc. _. __ . 
depending on the degree and magnitude of newJmpacts to the·site.~'We-ask that the EIR.'. , ... ~.:-:_:_ : . -.~ 
address these Impacts. 

Also, the non-<:OfMlerciai nature of dispersed camping at Hie creek site may' deter some 
potential clients from camping at the proposed facility. Presently, there are no ptans to charge 
fees for use of public lands at the site. . 

Cultural sites -In addition to measures to protect cultural sites in the project area, the EIR 
must address indired impaCts to sites on nearby public lands. These impacts would be 
expected to take the form of increased visitation and casual collecting. Dogtown already 
receives a notable volum~ of visitation and impacts associated with recreational gold 
prospecting. Prehistoric sites in the viCinity. including one overtapping the private property 
bound~ry, would also be subject to increased visitation. 

Utility line construction 

It appears that a short segment of a utility nne is proposed for construction on public land from 
the existing powertine to the private land site. Construction on public land would require a 



right-ot-way and subsequently a visual contrast analysis, cultural dearances, etc. to ensure it 
conforms with BLM regulations and policies, A simpler alternative may be to consider tying in 
the new line into the main powerline where it crosses the proponents' private land. 
Consequently utility line construction would occur entirely on private land, bypassing public 
lands and BlM requirements. 

Visual impacts 

We note and applaud the intent to keep Signing and buildings unobtrusive and in keeping . with 
the historical appearance of Bodie. as per goals and objectives of the draft CMP. 

Public involvement 

We encourage you to tully notify and involve the public in all future stages of the CECA 
process for this project. including press releases to the 10caJ newspapers and radio stations. 

Again, we appreciate the opportunity to comment on this project. Please continue to keep us 
infonned. You may contact environmental coordinator Joy Fatooh at 872-4881 If you have any 

questions. 

Sincerely. 

~--
Genivteve . Rasmussen 
Area Manager 

. - ~. -

• _0" . ... .. 
-:- .. ~ - . ,- ... . - . 
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,TATE OF CA~IFORNIA -THE RESOURCES AGc"I.."Y PETe WILSON, Gov~l7'or 

.JEPARTMENT OF FISH AND GAME 
Environmental Services Division '1 ~07 West Line Street 
3ishop, California 93514 
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(619) 872-1171 

January 31, 1997 

Mr. Stephen Higa, Senior Planner 
Mono County Planning Department 
P.O. 347 
Mammoth Lakes, CA 93546 

Dear Mr. Higa: 

RECEIVED 

FEB 1 0 \997 
UONOcoooY PlJ,NNH3 DEPT. 

SOUTH cxunv 

Notice of Preparation of Draft Environmental Impact Report 
for the Bodie Hills Specific Plan 

Thank you for providing the Department of Fish and Game 
(Department) with the opportunity to comment on the Notice of 
Preparation (NOP) of a Draft Environmental Impact Report (DEIR) 
for the Bodie Hills Specific Plan; which includes the 
construction of an RV Park, Motel and Campground located on a 
portion of a 155 acre parcel at the southeast intersection of 
U.s. 395 and S.R. 270. Development is proposed on 13 acres of 
the 155 acre lot. 

Potential environmental impacts from the proposed project 
include, but are not necessarily limited to, adverse impacts on 
plant and wildlife species by converting existing wildlife 
habitat and by introducing additional human presence into the 
area and additional erosion anG'-:-sedimentation' i-rt#o'- Clearwater 
Creek. The Department is also -concerned of the potential -direct 
loss of wildlife habitat, at minimum, for both mule deer and sage 
grouse; the potential disruption of seasonal use area~ for the 
endangered bald eagle, the northern -na-rrier,- -'-American --peregrine- --:";:-
falcon, willow flycatcher, and Canada Geese. -

The Department would greatly appreciate being 'provided 
copies of the Wildlife Survey, Vegetation Survey and Band-Thigh 
Beetle Survey which have been completed to date. Please forward 
copies of these documents at your earliest convenience to the 
attention of Bruce Kinney, California Department of Fish and 
Game, Environmental Services, 407 West Line Street, Bishop, 
California 93514. 

The Department agrees with the finding an Environmental 
Impact Report should be prepared for the proposed project. In 
order for the Department to adequately review and provide 
comments on the project's potential impacts to fish and wildlife 
resources of the area, the DEIR should contain the following 
information: 
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1. A complete assessment of flora and fauna within and adjacent 
to the project area, with particular emphasis upon identifying 
endangered, threatened, rare, California "species of special 
concern" and locally unique species and sensitive habitat. 

a) Rare and endangered species to be addressed should 
include all those species which meet the California 
Environmental Quality Act (CEQA) definition of rare and 
endangered. Species of special concern and/or unique local 
sensitive species, which could become candidate species as 
well, should be treated the same as listed species. [CEQA 
Section 15380] 

b) A thorough assessment of rare plants and rare natural 
communities, following the Department's guidelines for 
Assessing Impacts to Rare Plants and Rare Natural 
Communities, should be completed. The Department recommends 
focused plant surveys be conducted as necessary concerning 
endangered, threatened, and rare species which may be present 
in the area of the proposed project; such as the Long Valley 
milk vetch (Astragalus jobannis-howelliiJ, and Mono milk 
vetch (Astragalus monoensis), both State listed rare plant 
species. 

c) The Department's California Natural Diversity Data Base 
should be contacted at (916) 327-5960 to obtain information 
on any previously reported sensi tive speci es and/or habi tats, 
including Significant Natural Areas identified under chapter 
12 of the Fish and Game Code. California Natural Diversity 
Data~Se information may be used t o identify target species 
for the surveys, but are not to be uSed in place of site ­
specific surveys. Focused site-specific surveys are required 
for adequate evaluation of :.projE7ct- :: impacts;....-: - '-.: ~ - - -

d) Biological surveys of the project site should be 
conducted during the appropri ate seasons of the year t o 
detect presence of species '-wh±ch ·occupy'·t:he =·sit>e--both- 'year~ ­
round arid seasonally. This should include surveys for 
mammals, amphibians, reptiles, resident and mi.gratory 
raptors, waterfowl and songbirds which may utilize the area. 
Focused species-specific surveys, conducted at the 
appropriate time of year and time of day when sensitive 
species are active or otherwise identifiable is also 
required. A complete assessment of sensitive wildlife 
species winter, spring and summer use should be addressed. 
Species-specific survey procedures should be developed in 
consultation with the Department and U.s .. Fish and Wildlife 
Service. The Department recommends detailed focused surveys 
be conducted as necessary concerning the following species 
which either are known or are likely to be present within the 
project area or its immediate vicininty, either year-round-or 
seasonally, and may be impacted by the proposed project: 

I 
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(A). mule deer (Odocoileus hemionus)i (B). mountain lion 
(Felis concolor); (C). the American badger (Taxedea taxus), 
western white-tailed hare (Lepus townsendii) and pygmy rabbit 
(Brachylagus idahoensis), all state species of special 
concern; (D). Bald eagle (Haliaeetus leucocephalus) and 
American peregrine falcon {Falco peregrinus}, both State and 
Federal listed Endangered species; (E). Willow flycatcher 
(Empidonax traillii), a State Endangered species; (F). Sage 
grouse (Centrocercus urophasianus), prairie falcon (Falco 
mexicanus), northern harrier (Circus cyaneus), and yellow 
warbler (Dendroica petechia), all state species of special 
concern; (G). Red-tailed hawk {Buteo jamaicensis}, and 
migrant waterfowl species such as Canada Geese. The DEIR 
should address potential impacts to these species and their 
associated habitat. Measures should be identified to provide 
protection of existing habitat, or mitigation proposed for 
project impacts to these species and their associated habitat 
areas. 

e) The proposed project has the potential to have a 
negative impact on the local and migratory mule deer herd. 
The DEIR should discuss the project's conformance with the 
Deer Herd Management Plans which have been prepared by the 
Department. The DEIR should thoroughly discuss the potential 
disturbance to the deer herd resulting from increased noise, . __ 
lights, vehicle traffic, and any other impacts associated 
with the project. This should further include an analysis of 
the potential for the project to force deer away from the 
area during migration periods and any resultant increase in 
deer highway fatalities. The DEIR should offer proven and 
effective measures for reducing or eliminatl..ng impacts to the 
deer herd. The DEIR shpuld. also discu,~s_ .. alternati·"{es, to the- _ -:~ .. :~ -­
project that would not result in detrimental effects to the 
deer herd or other biological resources found in the project 
vicinity. This same analysis should be applied to those . 
additional species previously listed in secti-on'-1-.--·d} ·above . ,- ,". ~ . -,... -:-.= 

2. A thorough discussion of direct, indirect, and cumulative 
impacts expected to adversely affect biological resources, with 
specific measures to offset such impacts. 

a) CEQA Section 1S125(a) directs that knowledge of the 
regional setting is critical to an assessment of 
environmental impacts and special emphasis should be placed 
on resources that are rare or unique to the region. In 
addition to the biological resources mentioned above, the 
Department believes the imp~cts to Clearwater Creek and its 
adjacent wetlands may be significant and should be fully 
evaluated in the DEIR. 

b) Project impacts should be analyzed relative to their 
effect on off-site habitats. Specifically, this should 
include nearby public lands, natural habitats, riparian 
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ecosystems and open space lands. Impacts to and maintenance 
of movement areas for wildlife, including access to 
undisturbed habitat in adjacent areas should be fully 
evaluated and provided. Further, a thorough assessment of 
the potential the proposed project may have to impact the 
quality of experience for sport fishing anglers who utilize 
Virginia Creek and other closely associated areas within view 
of the project should be included in the DEIR. This 
assessment should also include potential impacts to sport 
hunting in these same areas. These creeks, waters, and areas 
represent a sport fishery and historical sport hunting area 
for which the Department has Commission Policy and general 
management objectives. The DEIR should provide an analysis, 
including angler and hunter surveys, of the potential 
detrimental effect of the proposed project to the quality of 
experience for anglers, hunters and possibly other outdoor 
recreationists utilizing these areas. 

c) A cumulative effects analysis should be developed under 
the provisions of CEQA Section 15130. General and specific 
plans, as well as past, present and anticipated future 
projects, including those projects outside the control of the 
agency, should be analyzed relative to their impacts on 
similar plant communities and wildlife habitats. Growth 
inducing impacts from the proposed project should also be 
analyzed. The Department believes the DEIR should include an 
analysis of water supply ava i labilit y not only f or the 
proposed project, but also in relation to the growth inducing 
impacts which may follow, and any resultant impacts to 
adjacent surface and spring flows of influence within this 
watershed. Pursuant to 15130 (b) (1) (A), the DEIR should 
provide a detailed analysis of the cumulative impacts of 
known future projects and examine options for mitigating or 
avoiding any significant cumulative effects of the proposed 
project. 

3. A range of alternatives should be analyz~d to ensure 
alternatives to the proposed project are fully considered and 
evaluated pursuant to CEQA Section 15126(d). A range of 
alternatives which avoid or otherwise minimize impacts to 
biological resources should be included. Specific alternative 
locations should be evaluated in areas with lower biological 
value, where appropriate. If alternatives with reduced 
environmental impacts are dismissed, off-site compensation for 
unavoidable impacts through acquisition and protection of high 
quality habitat should be addressed in the DEIR for the proposed 
project. Mitiga~ion measures should then be incorporated into 
the proposed project and/or preferred alternative a.nd required to 
reduce any identified impacts to a level of insignificance. The 
Department would further request analysis within the DEIR to 
clearly identify the projected and reasonable need for the 
proposed project, including the need at this time. 
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a) Mitigation measures for project impacts to plants, 
animals and their habitats should emphasize evaluation and 
selection of alternatives which avoid or minimize project 
impacts. 

b) In identifying project alternatives, the DEIR should list 
both the preferred and environmentally superior alternative. 
The analysis of the alternatives, including the No-Project 
alternative, should identify environmental impacts of those 
alternatives and focus on the avoidance or reduction of 
impacts as compared to the proposed project. In dismissing 
listed alternatives or deciding not to include a specific 
alternative in the DEIR, the agency should provide its 
rationale for selecting or defining alternatives in order to 
disclose the analytic route from evidence to action showing 
how it arrived at its conclusions. 

4. If the project has the potential to adversely affect species 
of plants or animals listed under the California Endangered 
Species Act, either during construction or over the life-of the 
project, a permit must be obtained under Section 2081 of the Fi~h 
and Game Code. -Such permits are issued to conserve, protect, 
enhance and restore state-listed threatened or endangered species 
and their habitats. Early consultation is encouraged, as 
significant modifications to a project and mitigation measures "-
may be required in order to obtain a 2081 permit. -

5. The Department opposes the elimination of water courses 
and/or their conversion to subsurface drains and channelization. 
All wetlands and watercourses, whether intermittent or perennial, 
must be retained and provided with substan~ial setbacks which 
preserve the riparian and aquati'C ·habitatvaluesand '-ri\a:lntain~ -' 
their value to on-site and off-site wildlife populations. 

a) A discussion of potential adverse impacts from any .• 
increased runoff, sedimentation, soil erosion, and/or urban 
pollutants on streams and ~atercourses on or near the project 
site, with mitigation measures proposed to alleviate such 
impacts must be included. 

Once again, the Department respectfully requests copies of 
any and all biological surveys completed and/or utilized in 
preparing the DEIR, including specials status species and 
wetlands surveys, the survey biologist, methods used and actual 
field data be provided directly to the Department's Bishop Field 
Office, Attention Mr. Bruce Kinney, 407 W. Line Street, Bishop, 
Caiifornia 93514. 
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Thank you for the opportunity to provide comment on the 
Notice of Preparation of a Draft Environmental Impact Report for 
the Bodie Hills Specific Plan. If you have any questions or 
concerns regarding this letter, please contact me direct at (619) 
872-1129, or by message at (619) 872-1171. 

Sincerely, 

~~ 
Bruce Kinney 
Environmental Specialist 
Region 5 
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SAN BERNARDINO, CALIFORNIA 92415-0186 , .. 
". 

(909) 387 -4213 

January 29, 1997 RECEIVED 

FEB - 3 1997 

Stephen Higa, Senior Planner 
MONO COUNTY 
Planning Department 
Post Office Box 347 
Mammoth Lakes, CA 93546 

RE: Bodie Hills Specific Plan/Notice of Preparation 

Dear Mr. Higa: 

We are in receipt of your Notice of Preparation of the Bodie Hills Specific 
Plan dated January 2, 1997. Regarding the fire protection issue for the Bodie 
Hills RV Park, motel and campground, please be advised that, at a minimum, 
the project will be required to comply with the following: 

1. Public Resources Code Section 4290 standards, or its equivalent; and 

2. All buildings must be constructed of Class A roofmg materials. 

Should you have any questions, or need additional information, please feel tree . 
to contact this office.- · -, ._-- ' - - .-. - ... 

Sincerely, 

PAUL L. BENSON 

;;z~ 
STEVE FARIS, _ 
Captain, Fire Protection Planning 

SF:bas 

c: Paul Miller, CDF-San Bernardino 
Carl Stadick, COP-Owens Valley 
File 





• 

• 

• 

• 

• 

• 

sun Of CAUFORN1A - 'THE RESOURCES AGEHCY 

DEPARTMENT OF PARKS AND RECREATION . 
P.O. BOX 942896 
SACRAMENTO ~296-0001 

(916) 653-6725 

. ~ .. ~- . 

January 29, 1997 

Mr. Stephen Higa, Senior Planner 
Mono County Planning Department 
Post Office Box 347 
Mammoth Lakes, California 93546 

Dear Mr. Higa: 

PETE WILSON. eo--

RECEIVED 
FEB -.3 1997 

~COt.My Pl»MI:; ~ 
~COCMrt ........ 

The California Department of Parks and Recreation bas received and reviewed 
the Notice of Preparation for a combined Specific Plan and Focused Environmental 
Impact Report (DEIR) for the construction of an RV park, motel and campground 
located on a 13 acre portion of a 155 acre parcel at the soutbeast intersection of U.S. 
395 and State Route 270 in Mono County. 

This Department is a Trustee Agency for Bodie State Historic Park (SlIP) and as 
such has a strong interest in the preparation and review of the environmental document 
for this project. In particular, we draw your attention to the General Development and 
Resource Management Plan (plan) prepared for Bodie SlIP which empbasizes that the 
natural environment a10ng the park's access routes is a critical part of the ghost town 
experience. The primitive natural condition and isolation that were a basic part of the 
history of Bodie, and that contnouted to its transformation into a &host town. are 
valuable scenic resources. The Plan states that 1h;e area along the access road ·shall be 
maintained in its natural state, so visitors can understand the conditions Bodie 
townspeople had to endure and feel the ghost town experience on the way into the unit· 
Therefore, we request that the DEIR identify and eva1uate the following impacts of the 
project. 

Runoft Erosion Control. Stream Modification: State Route 270 is the entrance 
to Bodie SlIP over which the majority of the approximately 200,000 visitors yearly travel 
to reach the park. Bridging of Oearwater Creek Canyon, changes in and concentration 
of runo«t or channel modification can result in erosion of the roadway and hamper 
access, not only for the public but for park personnel responsible for protection of the 
SHP's resources. These potential impacts from project development sbould be addressed 
and alternative designs proposed if necessary. 

Cultural Resources: Effects on any archaeological or historical .resources should 
be descn"bed. Mitigation measures for any effects on archaeological resources should be 
coordinated with the State Historic Preservation Office and affected tn"bal groups and 
individuals. Effects on any such resources should be mitigated and the mitigatioa 
described. 
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Environmentany Sensitive Areas: Habitat maps of the project site and adjacent 
areas affected by the project should be prepared. The effects of the project on these 
babitats, particularly streams or areas falling within the U.S. Army Corps of Engineers 
jurisdiction or on public lands, should be identified. Impacts of the project, including 
noise, traffic, increased public use, etc., on wildlife either on-site or on adjacent babitats, 
should be estimated. In particular, effects of use of subsurface water withdrawal on 
springs or other water sources used by wild1ife should be considered and evaluated. 
Potential for sedimentation or pollution of the stream with resultant effects to the fisbery 
and water quality by runoff or the introduction of petroleum based products or septic: 
leacbates should be determined and mitigation measures proposed. Not only should 
areas with sensitive vegetation be avoided in the project development stage, but 
provisions for their continued protection should be descn"bed. We strongly urge that 
habitat and sensitive vegetation mitigation measures be closely coordinated with the 
Department of FIsh and Game. 

VISUal Impacts: The project site is the visual gateway to Bodie. Here visitors 
leave a high speed section of U.S. 395, and begin to slow as they enter the winding 
stretch of Oearwater Canyon before starting the series of grades to the ghost town. The 
site is important as the visitor begins to slow down aDd step into the past ~d prepares to 
discover the park. Unless very sensitively designed and located, the subject project may 
be a janing reminder of the current time period. As a consequence, appropriate design, 
siting and landscaping must be uu1ized. The existing visual setting of the project site and 
adjacent lands, and the effects of the project on this setting should be descn"bed 
(mc1udhig any highway signing along U .S. 395) Photographic perspectives otthe project 
site, signing, and any overhead utilities as seen from public viewing areas should be 
provided, using methods such as computer modeling to simulate the project at 
completion. Effects of lighting and other project operation should be descnDed and 
evaluated. Mitigation measures, such as alternative siting, site design and full 
undergrounding of utilities, and landscaping activities employing native vegetation should 
be proposed for all projeCt elements. 

Plan Conformance: In preparing this focused environmental document and 
specific plan. analysis should be provided for project conformance with all relevant 
portions of Mono County's General Plan. Particular attention should be paid to the 
OpeD Space, Cu1tural, Biological, and Visual Resource Policies of the Conservation/Open 
Space FJement. Due to the fact that the wspecific planw and -area plan- caDed for by the 
Mono County General Plan for the Bodie area have not been completed or even 
commenced. the proposed project may be premature until those implementation and 
standard setting mechanisms are in place to provide a framework ag8inst whim this 
project can be measured. . 

The proximity of the project site to the Bureau of Land Management's Bodie 
Bowl Area of Critical Environmental ~ncem and the Bodie Hil1s Management Area, 
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and its adjacency to the Bodie Mountain Wilderness Study area, should be described. 
Due to the project site's sensitivity at the entranceway to Bodie, consideration should be 
made of the guidance provided by the "Bishop Resource Management Plan - Record of 
Decision- (1993) and "The Bodie Bowl Area of Critical Environmental Concern 
Management Plan- (1995), and conformance to their guidance sought 

Growth Inducing Impact: The California Department of Parks and Recreation is 
concerned about the growth-inducing effect of this project in the Bodie Hills Area. The 
ten motel units, 40 RV spaces, and 22 tent or tent cabin sites seem a relatively small 
total to be a successful economic unit. Is this intended to be the first phase of a multi· 
phased project? H so, the DEIR should provide a complete environmental analysis of all 
anticipated future development associated with the proposed project. 

Alternative Siting: Alternative layouts of the project on the project site, and 
alternative project sites, should be identified and evaluated. The DEIR should assess the 
effects of the alternative configurations, as well as the alternative sites, in order to 
determine the most feasible, least environmentally damaging alternative. 

Please do not hesitate to contact us if we can be of assistance or can answer any 
questions you may have concerning this response. Please direct your inquity to Noah '" 
Tilghman, Resource Management Division, at (916) 653-3460; or Robert Macomber, 
Sierra District Superintendent, at (916) 525-9523. 

Thank you for consulting with us. 

Sincerely, 

Richard G. Rayburn, Orief 
Resource Management Division 
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~ooo County 
Plamins Departmeol 
Stephen Hip 
P.O.Box 347 
Mammoth Lakes, CA 93546 

Date: 
Subjed: 

January 24.1997 
Bodie Hills R. V. Parte 
Motel and Campground 

Dear Mr. Higa: 

GTE Telephone 
Operations 

350 Lagoon StreE: 
B,shop CA 93S~.l 
1 800 827 2'12 

GIE intends to provide telephone service to this project based 00 curreaI tarifIi aocI regu11ti0lll 
tbat an to be met by the property OWDeI'L 

Upon receipt ofLine Extemion or Speculative Development paymeota, constrUction oflelepboae 
IiDeI to the developmem will CODD:DeDCe. 

Dwioa the constructioo phase to place cable oa the existing SCE pole JiDe. it may be Deee".yll 
1raVer'Ie lands to Keen each po". &istiDa roadI win be used 38 appI opriale, ho~, iI .... 
be DOted that some exaniODl imo the bn.UIh maybe required. 

In Ihe packase that was referred to me on Jamsary 24, 1997 there was DO iDdication • to .. 
tealative developmem date. 11Ie proposed developmm time frame is oeee...-y to our PIIDlinI 
Department to provide ltudies aodfimding for thil wort. The plaooill8 and eogineeriog procea 
could take several mootbs prior to construction oftelephooe lines. T'UDely ootificatiOll by the 
&ve1oper is essential. 

SiDcerely, 

~."T.~1\~ 
s.J.FIetcher 
Fnsineer 
(619}872-08S5 
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January 30, 1997 
RECEIVED 

FEB - ~~ ~97 
WC»«) COt.P-rv f\NN(; DEPt 

SOJlH COl.tnY • 
Stephen Higa, Senior Planner 
Mono County Planning Department 
P.O. Box 347 
Mammoth Lakes, CA 93546 

Dear Mr. Higa: 

RESPONSE TO NOTICE OF PREPARATION OF AN ENVIRONMENTAL 
)l\{P ACT REPORT FOR THE BODIE IllLLS SPECIFIC PLAN, SCH " 
97012031, MONO COUNTY 

Thank you for the opportunity to provide comments on the Notice of Preparation 
(NOP) for the above-referenced project. Based on the information contained in the 
NOP, we understand that the proposed project includes construction of a 
recreational vehicle park, motel and campground located on a portion of I S5 acre 
parcel at the southeast intersection of u.s. 395 and State Route 270. 

The Lahontan Regional Board will be • responsible agency UDder the California 
Environmental Quality Ad. (CEQA) for-the Project and "will need an adequate 
CEQA documc:ut as the basis for Clean Water Ad. Section 401 Water Quality 
Certification (d' waJands or stream crossings are involved) aDd issuing or waiviDa 
waste discharge requirements. Also, the project poponent must apply for covaage 
under the National PoUutant Discharge Elimination System (NPDES) Gc:ueraI or 
Individual Pamit for Storm Water Discharges Associated" W'dh Construd.ioa 
Activity for this project if it will result in more than 5 .criI of IOD dista.rbaDce. 
Our comments on the scope and content of the EDt are as foDows: 

I. Compliance with the Water Quality Control Plap (for 1he V,bonlan Rqioo 
Q3asin Plan) - The EIR should addn:ss i!!JP"CB of the proposed project ill 
rehition to compliance with all applicable California water quality standards 
and water quality control measures. The standards are CUlTCntIy contained 
in the Basin Plan. These control measures and standards include discharp 
prohibitions, and numerical and narrative water quality objectives to protect 
designated beneficial uses. The beneficial uses of Clearwater Cm:k in the 
East WaJbr Tn"butaries Hydrologic Area are: 

L ~unicipal and domestic supply 
b. agricultural supply 
c. - groundwat.c% repJeni.shmmt 
d collllDt:l'cial and sport fishing 
e. water-eontact rec:reatioa 
t: ~WIder-contact recreatioa 
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2. 

g. cold freshwater habitat 
h. wildlife habitat 

WetlaJid Impacts - Based on the project location, tIleR may be adverse 
impacts to wetlands. Construction in wetlands sbouJd be prevented, if at all 
possible. If construction in wetlands is unavoidab~ full justification and 
mitigation must be provided and discussed in the EIIl It must be 
demonstrated that construction in wetlands bas been avoided to every 
extent, and that measures will be taken to mitigate the impact of 
construction to the maximwu extent practical_ We recommend that aU 
wetland areas be identified in the area by persons with experience in 
delineating wetlands (using the Corps of EngiD"'ftS Wetlands Delineation 
Manual). The Regional Board will require mitigation of any wet1aDd areas 
disturbed. Mitigation will consist of restorina or constructing wetlands of 
equivalent function and value. 

The U.s. Army Corps of Engineers should be contacted for information on 
obtaining Federal permits for projects in Ooodpllin aDd wetland areas. _If 
Federal permits ~ necessary for work in floodplains aad wa1ands, you 

~ I 

I 

I 

will need to apply to the Lahontan Regional Baud-for Clean Water Ad. • 

3. 

Section 401 Walei' Quality Certification. 
......... . .. 

Storm Water Pollution Preyentioo • The EIR sbouIcf acIdras the impects OIl 

storm wakl runoff'that may result &om the .. .-.,...,... of soil 
cIisIurbeDce proposed. MitiptioD measures ~ ltmpOiay crosM. 
contiols, and revegetation should be descn0e4. ~ FJR sbouJd abo 
discuss compliance with requirements of the NPDES Gcueral Pconit far 
Storm Water Discharges Associated With Construcdoa Activity (If 
applicable). Please _also discuss how waste ear1heo materials will be 
disposed of without impacting water quality. 

4. CmnuJative Impacts - CEQA requires that all cumu1atil'\: impacts be 
discussed in conjWlction with existing and proposed development in the 
area. 

s. Water QualilY MoNtorioe • CEQA requires monitorina of all mitigatioD 
efforts IS conditions of project approval. Please iDcludc a mon.itorina 
program in the EIR. 

.. I 
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6. Well Test Water Disposal - The Basin Plan prohibits the discharge of 
wastes to surface water in the Lahontan Region. Wastes include the spoils 
from well drilling activities, and development and test waters from newly 
drilled wells. Please include in the environmental document the disposal 
location and methods of disposal for the wastes generated by well drilling 
activities. 

7 . Risk of Spills - The EIR should assess the potential of spills, leaks, and 
accidental discharges of materials during construction and operation of the 
new facility. Impacts from such discharges should be discussed with 
appropriate cleanup responses. 

We look forward to receiving a copy of the final environmental document. Please 
contact Chris Adair at (916) 542-5433, or me at (916) 542-5434, if you have any 
questions regarding these comments. 

Sincerely, 

.~~~ 
Senior Water Resource Control Engineer 

CWMIIT:JIodir • 
p&INcw"" HiIIIRV hit, Mold A c.w ........ 
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STANDARD PRIVATE & COMMERCIAL DRI\r;.WAY APPROACH
IN RURAL AREAS WITH UNIMPROVED FRONTAGE

ON CONVENTIONAL STATE HIGHWAY "£V.lI1S

(not to .~.. )
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• • Driveway api'rQ.!ch ~thln 6 m (201 of the traveled way shall have a grade not greater than 5%
except that on superelevated curves, the pavement slope shall be continued to the edge 0' the
shoulder.

• • Culvert pipe under the driveway approach might be required to carry the State HlghWIy gutter
now.

•
• Paved portion of drlvewway shall be surfaced not less than :

• Private : 7.6 em A.c. over 15.2 cm aggregate ba•• (3- A.c./r A.8.)

•
• Commercial: 10.2 em A.c. over 15.2 cm aggregate baH (4- A.C./S- A.B.)
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, DEPARTMENT OF TRANSPORTATlu.,
DISlllJCT ,
!>OO S _ l'il"_ !IS~ CA 93514
roo (619) 872·~1
FAX (619) 172·07SS

~I

June 14, 1995

File: R!W
9-~~27~.O/O.8

TriadIHolmes Associates
P.O. Box 1570
Mammcth L3kes, California 93546

Attention: Gary Posekian

•

•

Mr. Dave Laveny of your fmn recently approached this office regarding a dedication
of right of way along State Highway 270 in conjunction with the Bodie Hills R.V. Put
project. This would be beneficial to both the State and the grantor. The State woulcl pin •
record right of way where there is now only I prescriptive claim. Since the State would
basically only want to acquire to the prescriptive limits, the grantor would DOt be JiviuI up
much over and above what the State would claim anyway. But the grantor would Jmow
where the right of way lines art. 'Ibis should make the planning/engineering for said project
easier. .

The State wiD have-to invest a considerable amOUDl of time in field surveyiJJ& IDII
right of way engineering to pursue said dedication to completion. This office would 11m lib
written assurance that the grantor will indetd make the dedication. Listed below are Cbe
points that should be covered in the letter:

•

•

•

I.

2.

3.

Tbe dedication will cover a right of way on both sides of State Highway 270
through all of Assessor'. Parcel U-Q7().()4.

Through the area of the proposed development the right of way widths wiD be .
kept as narrow as possible so as not to acquire any more of the relativdy small
amount of flat (developable) land than necesSaJ)' while still providing the State
the necessary room to maintain~ existing highway f~ility.

From the east boundary of the proposed development to the east boundary ~
said Assessor's 'Parcel the~ are some fairly substantial highway cuts and fiBs.
In this area the acquisition lines will be IS' +/- outside the tops of cuts IDII
~~~ .

4. This dedication will be made even if the proposed f.Y. parle project is DOt
carried through to completion.

"
. 5. Tbe most current vesting doaJDlCDt (distribution under wiD, O.R. S48I201)

iDdicates there arc three OWDCl'S of the subject property. AD tbRc OWDen
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This office will not stan working on this project until we receive said written
assurance. If you would like to discuss this funher t before the letter or assurance is
prepared, please call me at (619) 872-0643.

Sincerely,

CHUCK ANDRUS
District Right of
Way Engineer

CA:ccg
cc:: Mike LahOOny

.J
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OEPARTMENT OF TRANSPORTATlON
"lO SOU1'1'4 I>M IN STUfT

"SHO'. CA 93514

(619) 872-0658

January 30. 1997

Mr. Stephan Higa
Mono COUDty Planning Department
P.O. Box 347
Mammoth Lakes, California 93546

~RECEIVED·

FEB - 3 S1
IQ()CQlvlY fllNf.rt«;­

SQnHCOtMrt -I.

File - Mono - 270 - 0.1
SCH 97012031

•

I

•

NOTICE OF PREPARATION OF ENVIRONMENTAL IMPACT REPORT ANQ
SPECIFIC PLAN

Thank you for the opportunity to review and comment on the proposed Bodie
Hills Recreational Vehicle Park, Motel and Campground on SR270. We have the
following comments:

The existing 4O-foot prescriptive right-of-way width may not be adequate
for the standard 2-1ane highway. In an earlier conversation, •
representative of the property owner expressed a wilIingDcss to dedicate
right-of-way in conjuction with this project (see attached). We need to
fully discuss the additional, as well as the dedication of, rigbt-of.w.j.
therefore we win try to have a representative at the scoping medina with
the Lead Agency and the owner scheduled for February 6, 1997.

Improvements should be designed to avoid an increase in the flood plain,
e.g"7 bridges and drainage structures -should be designed for adequate
conveyance to prevent backwater flooding ofthe highway. We request the
opportunity to review grading/drainage plans in order to evaluate
potential impacts to the State right-of-way. We would also like to obtain
copies oftile following technical studies: Wildlife S\DVey, Vegetation
Survey, Archaeology Smvey, and Band-Thigh Beetle Survey.



...

~tr. Stephan Higa
January 31, 1997
Page two

Encroachment pennits are required for all work perfonned inside State
right-of-way. and all driveways accessing State facilities must confonn to
Caltrans Standards. The Standard Design for private driveways is
enclosed. It should be noted that SR 270 is not maintained in the \\inter
months.

Please call me at (619) 872-0658 if you have any questions about our comments.

D SMANNING
Chie( Branch of IGRJCEQA Reviews

Attachments
cc: SCH - Angel Howell

I
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January 27. 1997

Mono County Planning Depanment
POB 347
Mammoch Lakes, CA 93546
Aun. Stephen Hip

REceIVED
JAN 3 ) \991

UCf«) CCUCTY PlNN«J DEPT.
~c:ounY

» ;

•

•

Dear Mono County Planning Department.
Thank you for the opportunity to provide comments during

the scaping phase of the proposed Bodie Hills Specific Plan, henceforth referred to as the Bodie
Hills R.V. Park. I appreciate receiving tbe packet of materials.

I am a fonner Mono County resident. and currently spend most of my vacation time in the
County. In addition.' ani a wildlife biologist and environmental planner.

I am very disappointed that the Mono County Planning Dept. did not submit any public notice on
this project. A project of this size. in a Joca ion as sensitive as the Gateway to Bodie. is
extremely signifacant and warrants full public input. I subscribe to a local paper <Mammoth
Times) primarily to keep posted on such matterse but never saw any announcement.

Below I have outlined some concerns:

(1) flood potential

1be site seems inappropriate for development. particularly in light of the fact that other. similarly
situated developments washed away just a few weeks ago in Mono County. What is the I()()..ycar
flood data for Ocarwater Creek? The Bodie Hms are also susceptible to sununer flash Ooodina.
as weD • large pulses or runoff during early sprin•.

(2) impacts 10 Section 404 lands

Even though the Specific Plan Project Description states that there wiD only be impacts to.
single clump of willows, it is obvious from the enclosed map. as well as personal knowledge of
the site. that most of the impacts faJ) in lands jurisdictional 10 the Anny Corps of Engineers
(seasonally wet meadows). This proj~lwin need a wetland delineation. aN! appropriate .
nationwide permits from the Army Corps of Engineers.

(3) sprawl

This project is incompatible with the surrounding undeveloped lands. Highly impactful projects
such as this one should be dumped in other a1ready-deve1oped areas. ·Sprawl- developments
such as this wiD eventually make Mono County less desirable as a tourist at:traetioo. and greatly
esca1att impacts to wildlife. wetlands, Cultural resources. etc.

(4) wildlife impKU



·1

The draft EIR must discuss full impacts to d~er migration, threat(n(d. endangered. and sensitive
wildlife and plant species. include a rare plant survey by a qualified botanist, acblowledge
increased impacts to wildlife from additional presence of humans and their pelS. and recognize I
impacts to local bird populations when residents usc sc~d bird feeders (which encourage brown-
headed cowbird populations. which in tum parasitize other bird's nests). Riparian corridors,
especially those in the Great Basin, are critical to wildlife. As stated above, this is an
inappropriate site for a major development. Deer migration data may be available from studies
conducted over the years by Caltrans. Full impacts to sage grouse, mountain quail. and ' 41
pronghorn must be acknowledged. The Bodie Hills have significant populations of both of these
animals. .

The project description indicates that rare plants have been identified, but that direct impacts to
these populations will be avoided. However. many times rare plant populations are destroyed by •
indirect impacts such as changes in runoff patterns from poorly planned development, tramplinl
by humans. de.

(S) watersbed management plan

•As you know. fishing is an important part of the eastern Sierra economy. I have frcquendy .
observed people fishing in Virginia Creek. Destruction or reduction of the V"arginia Creek
flSbety would impact existing development at several motels located between the Bodie Road '
and Bridp:port.

Incorporakd in the EIR. or as a stand-alone document. should be a watershed management pI....
wbidl would include basic background data such as current turbidity loads both in Clearwater
Creek aDd Varginil Creek. current fish populations and associated invertebrates. expected
impect.s of the proposed development on fish populations. and expected impact orse"
kac:bate flUID Ihe poposed project on fISh populations. How much groundWller.wouIdbe ',.' . ~'- ' . ....:.-. '...-
utJaCled _abe proposed well? How much Wiler would be lost to instream use from
evapotranspiration from landscaping, and evaporation from the leach field?

(6) public safety

Upstream of the proposed project are several old sites, including Little Bodie Mine. and •
prospect in Cinnabar Canyon. Appropriate water quality studies must be conducted to determiDe
if there is mcrcW)' or any other mining by-product in Ocarwater Creek that would make the
water unsafe for public usc.

1bc projc:d description does net mention if any seismic studies have been conducted. Also. there
is DO rncntioo of soil studies. Both items are important to determine if the site would withstaDd
floods. earthquakes. etc.

What desips wiD the project incorporate to ensure the safety of pedestrians aossing over to fISh
at V'uginiaCreek?

. 4
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(7) aesthetic

I have probably visited Bodie at least SO times from approximately age seven onwards. One of
my family's most cherished memories is a set of photographs my parents took at Bodie before it
was designated as a State Park. Currently, the "gateway" to Bodie (junction of Bodie Road!
Highway 395) and the Bodie Road itself is extremely wild and scenic. It provides a critical
seuing in which to visitlhc Park: that you are approaching an extremely wild. remote place.
Because it is a narrow, two-lane road that has a relatively low traffic volume. This atmosphere
allows the harried east-side visitor (one day to visit Yosemite, three hours -to visit Mono Lake.
etC.) a chance to relax and unwind. 1be proposed R.V. Park will irreparably impact the .,.-,
and destroy the isolated spirit which brings visitors back year after year to Bodie.

(8) eult';lraJ resources

Full archeological studies must be conducted. Several years ago I col1ected some Monnon tea at
this junction and found a large (5- long) obsidian bifaced blank. Needless to say, I left Ibis
treasure (although I shifted its location slightly so that it would be less visible to the next
Mormon tea harvester). I would be happy to provide the exact location to • qualified
archeologist. More recent human history must also be analyzed.

h mentioned in materials provided by the Mono County Planning Dept.• increased human
presence wiJI greatly reduce lithic scatter.

(9) miscel1aneous

Will the rest of the ISS acre parcel be designated as permanent open space?

Will a bond be posted by the proponents to ensure full restoration of the site sbouJd die proje£t be
laminated mid-construction?

I would very much like to receive a copy of the combined SpecifIC P1an and Focused
Environmental Impact Report. I would like to receive copies of any technical reports currently
available to the public.

Sincerely,
/j , ,. . . L
I-~'...L *-C;.:...-.~

Emilie StrausS
1606 Hearst Ave.
Berkeley, CA 94703

cc: Ron Thomas. Terry Russifloy Fatoob
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l tQ V9 rec~~~~~ s~~e ~Cl~~rtal ~9scr~h~~~ ~:~~S to!'
~ r9tlrc~1 ~!'~~ t~e ~c~o ~asl~ tc Scdte r:~s-~~ ~v r~r~
~t ~~e ~~~e ~f ~1~~rh~t9r C~e~k. ~e visit tn~s ~rs~ O~C9
~~ thtCd A y~~r ~r~~ th~ 3Ry ~~e9 t: v~s!t ~1~ rr~e~1s
~~c ~c'le llv~~ ~~ ~~~ s~C'~e o~ ~o~o ;~~~ ~c- ?~ 7~-r.-s.. .._" - _. _ .• -~ •.., .... .L j.'O, "'~nJ';'. _:" .. _~ S C~

se. il~ ha':a ""!'!.'..'3n ell of the rOA~s to ~h-e PoreA l:lclu~l"le
~oth ro~~~ t:'\ t.o =o!'!!.e ~~d the 167/359 roF."! to :iewtnorns.
·r~ste!'-:a~' I s~a:":'; 2 cay attanrH.ng 9 le,=tll!'s Q~ t!'1e nnt!va
~lpnts in th~ Ecc~a iills.

I ~onlt know whet the total economic benefit Mipht
~3 to the Food folk living i~ ~ono Co~~ty ot tnis RV-perk
plen. From the standpoint ot the tourist cOMing troM outsi~e
the county this sounds 11ke bed news. Part ot the thrill ot
coming to the ¥.ono Bssin is tbe solitude and the openness ot
the country. ~~y More nevelop~ent in this 8r8a would be un­
welcoMe. Not long sgo the Mono LAke ComMittee won its lonf
bAttle with Los Angeles water interests to restore Mono LAke
to something closer to its orl~in81 level. As you prohRbl~
~ow thousan~s of letters ppured 1n tro~ ell over the state
to suooort th~8 cAuse. I cite this 88 evlde~oe thAt there 1s
An enor~ous 8fr9ctio~ tor Mono Lake And tor keeping the
vl1~ernesa asoects ot the surrounding ereR. _

As to tha ra!lrop.d ~aybe there is so~ ~efit. The ride
."ould be ~tctllresq1je. Drlvl~@ tn fro", the l'!ono Leke side by
c~~ is A dusty affair. Glven the extreMely low bud~ets ot
the Ca1tt. StAte ?qrks I won~er it they could he~rlle carloads
of tourists ~esce~~!~g upon them. Bodie 1s frAe!le Aod could
suffe-:-- fro!" the if"p~ct of too many people plus ~ore crl!'1e And
vanrlalls!"l.

t love your county. Take care ot the BodIes, the ¥:ono
Lekes, the Bridgeports and the June Leke loops. Ma~~oth Lakes
1s too touristy thenks to your friends tro~ L.!. but let this
be the last place this heppens. Whet will brIng visitors like
me back to Mono County .ti~e And 8feln 1s the unspoiled netural
landscape end not the tourist amenities.

It you put me on your ~el1lng lIst tor eoy written material
concerning this plp.n I wouldn't mind. Thank you.

Jq~vJ
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2/12/96

Dear Sir:

These comments are in regard to the Bodie Hills RV Park Specific
Plan and EIR.

I am a member of the Bodie ACEC Advisory Committee, and I have a
great concern and love for Bodie. While this development was considered
in our discussions of the future of the Bodie area. I still have some
concerns that I would like to see addressed in the DEIR.

One of these concerns i. for the wetlands and the creek. There Is a
lot of erosion along the creek bank8. and part of the mitigation ahould
address this. Stream banks should be stabilized by planting•• and cattle
grazing along the stream should be eliminated.

Another concern is the visual impact of this development. Pleeae
consider a condition that would require that the architecture of this
development would be consistent with Bodie. ie. that building exteriors
be wood, and the size and scale of the buildings would be consistent
with those in Bodie. A ghost town theme for the development, such a. at
Knott's Berry Farm or Calico (which is also mostly not origional) would
be commercially valuable and consistent with the Bodie experience.

Finally, please consider reqUiring .- -c·onservation-- easement for -·the- ­
balance of this property, to restrict further, possibly incompatible
development in the area.

Please send me the DBIS for this project when available.

t

Sincerely,

~.H."
P. O. Drawer.
Independence, CA '3526

RECEIVED

FEB 1 ~ 1997
IUOagty IVlHI«i 1lPt.
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Management Summary
Trans-Sierran Archaeological Research has conducted an archaeological survey of the proposed Bodie
Hills R.V. Park, within Mono County, California, as part of environmental studies for the Mono County
Planning Department. Most of the development would be located along Clearwater Creek, but caretaker
cabins or residences truly be built on benches to the north. However, most of the 155-acre private parcel
was surveyed, to facilitate future planning and to allow project modifications without initiating
additional survey work. During the course of the survey 17 archaeological sites and 43 isolates were
located and recorded In addition, site record updates were completed for four sites previously recorded
within the parcel; a fifth previously recorded site is well away from proposed developments. Together
the sites suggest use of the property from A.D. 600 or earlier, up through the historical period.

Both direct (e.g., land disturbance from facility construction) and indirect impacts (e.g., degradation of
archaeological resources from increased population) are considered, to comply with the Cahfornia
EnvironmentalQlIali!JAct (CEQA). The first stage of the project as proposed has the potential to direcdy
impact two of the sites, and indirecdy impact one other site. One of these, BHRV #2, is a scatter of
historic to modem trash along State Highway 270. The site does not appear to meet CEQA criteria, nor
to warrant additional work. The second site that would be direcdy impacted, Site BHRV #4, is a sparse
lithic scatter located north of the road. Artifacts in disturbed areas suggest there may be intact
subsurface deposits elsewhere within the site; it should be tested to detennine its significance.

A third site would be subject to indirect impacts from the increased number of people in the area
resulting from the R.V. park use. This site, CA-MNO-264, is a small rockshelter with associated artifact
scatter, located within 7S meters of a proposed store and museum and less than lS meters from an old
road alignment that would be reopened to access the caretakers' cabins. Limited testing and surface
collection is recommended to detennine this site's significance.

Other work is recommended if the residences on the bluff are constructed. Limited subsurface testing
would be needed at sites BHRV #8 and #10, and possibly BHRV #9 to determine their significance
and if additional mitigation measures are needed.

-iii-



Table 1. Site Summary.
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Site No. Site Type Size Features and Artifacts ;;E e u.... Cf.l l:l::

rockshelter, 30 flakes, char-

CA-MNO-264 Occupation 12mx15m coal, abrader, historical trash 4 I P T

60 flakes, RSCN point, 4

CA-MNO-265 Lithic scatter 40m x 30m biface fragments 6 N P

rockshelter, looo± flakes,
biface fragment, core, metate,

CA-MNO-266 Occupation? 45 mx 80 m possible hammerstone 50 N P

numerous historical features

CA-MNO-2237-H Dogtown 250mx 850m and artifacts - N Y

CA-MNO-2761-H Road n/a road alignment - N Y

BHRV# 1 Rockshelter 4mx3m recent and historical trash - N N

BHRV#2 Trash scatter 250mxl0m historical trash - Y N

BHRV#3 Rockshelter 3mx4m rock wall, lumber, wire nail - N N

BHRV#4 Lithic scatter 50mx 150m 50± flakes 4 Y P T

l00± flakes, 2 biface frag-

BHRV#5 Lithic scatter 45mx 15m ments 15 N P

BHRV#6 Lithic scatter 370mx150m 1000+ flakes 30 N P

BHRV#7 Lithic scatter 10mx 10m 10 flakes 3 N N

50± flakes, possible ground

BHRV# 8 Lithic scatter 60 mx 30 m stone fragment 4 I P 1'*

BHRV#9 Lithic scatter 20mx20m 50± flakes 6 I P 1'*

house pit, milling slick, 2
possible mortars, historical .
trash, glass bead, loos flakes,
2 points, 3 bifaces, metate

BHRV# 10 Occupation l00mx200m fragment 6 I P 1'*

possible rock ring, lOOOs
flakes, point fragment, 5
biface fragments, metatc frag-

BHRV#l1 Occupation? 170mx 110m ment, core 15 N P

BHRV# 12 Lithic scatter 45mx20m l00s flakes, point fragment 75 N P

-iv-
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Site No. Site Type Size Features and Artifacts ::E E ti3 ~-
50± flakes, Humboldt biface,

BHRV# 13 Lithic scatter 50mx40m 2 biface fragments 5 N P

BHRV # 14 Mining claim 25 mx 15 m 6 rock cairns, histoDc trash . N N

BHRV # 15 Lithic scatter 45 rn x 30 m 30± flakes 3 N P

BHRV # 16 Lithic scatter 30rnx 50m 40± flakes 8 N P

possible rock alignment, 100s
flake s, mano fragment,

Artifact metate fragment, core, bone,

BHRV# 17 scatter 60rnx 30m pumice smoother, can 20 N P

1. flakes per square meter.
2. N = none, Y = direct, I = indirect.
3. N = no, P =potentially significant, Y = likely significant (not evaluated as part of this project).
4. T =testing is recommended to detennine significance, T* =testing may be needed before construction ofcaretaker

cabins, depending on final alignment of access road.
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Introduction
Under contract with Mono County, Trans-Sierran Archaeological Research (TSAR) conducted an
archaeological survey of the proposed Bodie Hills R.V. Park, approximately 8 miles south of Bridgeport,
California, and about 10 miles north of Mono Lake. The R.V. park would be developed on private land
located along State Highway 270, just east of that road's intersection with U.S. Highway 395.

As stated in the description provided by the project proponents, the proposed R.V. park is located in
Section 26, T4N, R25E, MDB&M, on approxima.tely 13 acres of a 154.77-acre parcel in Clearwater
Creek Canyon (Figure 1). The project area extends from the intersection of SUite Highway 270 with U.S.
Highway 395 easterly up the canyon for approximately 3/4 mile. The R.V. park project has been
proposed by Barbara Lembas, Edward Babcock, and Willis H. Lapham, owners of the property.

The proposed project includes the construction of ageneral store with restroom facilities; restaurant and
office; a recreational vehicle park with 45 hook-up spaces and a restroom facility; a tent camping area
with 8 camping cabins and a restroom facility; 10 housekeeping units; an old-west museum; a
maintenance building; an owner's residence and two caretakers' residences; a 16-foot-wide gravel access
road; two bridges over Clearwater Creek; underground water and power lines; and septic/leach field

systems (Figure 2).

The survey was designed to identify archaeological resources within the project area as a first step in
fulfilling CalifOrnia Environmental Quality Act (CEQA) requirements for mitigating the effects of the
project. Most of the development would be located along Clearwater Creek, but at some point caretaker
cabins or residences may be built on benches to the north. Although only about 13 acres have been
proposed for development at this time, most of the 154-acre private parcel was surveyed, to facilitate
future planning and to allow project modifications without initiating additional survey work. The larger
survey area was also necessary to gauge potential indirect impacts; development and even slight
increases in population have the potential to increase visitation and vandalism of nearby sites. In this
report "survey area" refers to this larger area actually surveyed; "project area" refers to areas currendy
proposed for development; and "private parcel" refers to the entire 154.77 acres owned by the project

proponents.

1bis report discusses the background, methods. and results of the survey. followed by an evaluation of
the significance of the sites and recommendations for their treatment.

Environmental Background
The survey area is located in the East Walker River watershed, near where Clearwater Creek joins
VlIginia Creek, which flows northward to Bridgeport Valley. The steep escarpment of the Siena Nevada
dominates the skyline to the south and west; within the survey area and to the northeast are the gently
rolling Bodie Hills. The Bodie Hills are dominated by Tertiary' and Quaternary volcanic rocks of rhyolitic
through basaltic composition (Dohrenwend 1982). In the parcel, rhyolitic outcrops and boulders are
most evident north of Clearwater Creek, and in bluffs to the south. South of these are Pleistocene
outwash-gravd deposits (Dohrenwend 1982), which in the survey area appear as poorly sorted rounded
cobbles. gravels. and sands, derived from the rocks of the Sierra Nevada.
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Figure 1. Proposed development areas, Bodie HiJls R.V. Park (1 em = 100 m; adapted from USGS 7.5' map
Big Alkali, California, provisional edition 1989).

Elevation ~anges from 6840 to 7270 feet Clearwater Creek, where most of the developments are
proposed, has a gendy sloping canyon bottom 100 to 400 feet wide. Above the canyon bottom are
broken and bouldery slopes, some over 100 feet high. On the north side of the creek some of these
slopes continue steeply to the ridge tops in the northwest and northeast portion of the survey area, but
much of the land both north and south of the canyon includes gendy sloping benches.

The climate is semi-arid, with mild summers, cold winters, and approximately 10 to 15 inches of
precipitation annually, mosdy in the form of snow. The survey area straddles an ecotone of the
sagebrush scrub and pinyon pine plant communities. Clearwater Creek supports a riparian community
ofdense willow and grasses, although parts of the stream terrace are eroded, and rabbitbrush is invasive.

Overstory vegetation is predominately pinyon (Pinlls monophlla), with lesser amounts of juniper (Jllnipmls
occiden/alis). Understory vegetation consists of shrubs such as basin sagebrush (Artemesia triden/ata),
bitterbrush (PlIrshia tridentala), rabbitbrush (Chrysothamnlls nallSeOl1(1), ~nd Monnon tea (Ephedra viridir).
Grasses include Great Basin wild rye (Efymlls cinereIl1), Indian ricegrass (OryZapsir sp.), bluegrass (Poa sp.),
blue wildrye (E!Jmlls gIaIlCIIS), and squineltail (5itanion h s/fix).

Fauna present in the vicinity today include: mule deer (Odocoilells hemionlls), jackrabbits (Lepus townsendii,
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L cahJorniad}, cottontail (Sylvilagus nuttalii), ground squirrels and mice (e.g., Peromyscus), black bear (Ursus
amen"canus), mountain lion (Fdis concolo", and coyote (Canis Ia/rans). Beaver (Castor canadensis) live along
nearby stretches of Clearwater and Virginia Creeks, and grizzly bear (U. hom"bilis), antelope (Antilocapra
amen'cono), and possibly bighorn sheep (Ovis canadensis) may have visited the area in the past.

Paleoclimatic data for the region have been "compiled and summarized by Curry (1969), Mehringer
(1986), and Bettinger (1982a). Between 12,000 and 10,000 years ago, the Great Basin underwent rapid
climatic changes: as alpine glaciers retreated, lakes shrank, and plants and animals moved to higher
elevations (Mehringer 1986). From 10,000 to 8,000 years ago, there was a wanning trend in the Basin;
Mehringer postulates that this wanning trend continued, reducing the effective moisture through 5000
B.P. Vwous researchers have found evidence that the hot and dry conditions of the "Altithennal" may
have prevailed up until 3,000 or 4,000 years ago, after which cooler temperatures and variable moisture
were dominant until the late 19th century (Busby et al. 1979:36). Curry cites evidence for neoglacial
periods between 2700 B.P. and 2000 B.P., a relatively dry period between A. D. 800 and 1300 (except
for moist maxima between A. D. 900 and 1100), and glacial advances between A. D. 850-1050, A. D.

1550-1700. and 1750-1895.

Cultural Background
In order to provide a contextual framework for this project, the cultural and theoretical background are
briefly discussed below. Previous archaeological work in the region is summarized, the prehistory and
history of the area is reviewed, and an overview of the ethnography of the region is provided

Previous Archaeological Research
Archaeological work in the region has been summarized by Busby et al (1979). in an overview prepared
for the Bureau of Land Management. In 1953, C. Meighan and graduate students ofthe University of
California at Los Angeles conducted sample survey in parts of the East Walker River drainage. where
they recorded over 100 sites. most marked by an abundance of obsidian (Meighan 1955:10). The three
prehistoric sites previously recorded in the project area were found as part of this survey. Singer and
Ericson (1977) sampled the Bodie Hills obsidian quarry. and determined that the main products
manufactured were bifaces and blades, with the peak production between about 2200 and 300 B.C.

In a t:andom sample survey conducted for the Bodie Hills Geothennal Area, Hall (1980) recorded over
400 archaeological sites. including temporary camps, hunting blinds, rock ring pinyon caches. and
quarry/camps. He suggested that there were three main Native American uses of the area: faIl pinyon
pine nut harvesting, summer-to-fall deer and mountain sheep hunting, and obsidian quarrying. Historic
sites included structural remains and trash scatters. which Hall inferred to be likely related to

sheepherding. cattle ranching, and mining.

Ann Peak (1975) surveyed the Bodie Road prior to the paving of State Highway 270. The then-dirt road
and a buffer 30 feet wide on each side were surveyed; no sites were encountered in the current project
parcel David White (1986) conducted a survey for a transmission line located just west of the current
project area; as part of this survey "Dogtown" and the 1892 Dynamo Pond to Bodie powerline were
partially recorded, as well as other historic and prehistoric sites.
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Archival research conducted at the Eastern Infonnation Center of the California Historical Resources

Inventory System (CHRIS), located at the University of California, Riverside, provided site records for
the previously recorded sites in and within one mile of the survey area, and in addition pointed out that
State Highway 270 itself'within the project area was part ofCA-MNO-2761-H, the "Old Country Road"

from Bridgeport to Casa Diablo Hot Springs.

Prehistory
Busby et at (1979:208-213) compiled various archaeological accounts in their overview of the area to
suggest an occupational history of the region. They posit an initial occupation possibly as early as
10000-9000 B.C. From ca. 9000-6000 B.C the 'Western Pluvial Lakes Tradition" included a,
generalized subsistence pattern, emphasizing lacustrine and megafaunal food resources. Between 6000
B.C. and 4000 B.C the warming, drying trend of the Altithennal fostered more use of higher devatioDS,
and partial abandonment of some lower elevation ecological zones. The hunting-gathering patterns
characteristic of ethnographic groups were established by 4000 B.C Manos, metates, Humboldt, Pinto,
Silver Lake, Lake Mohave, Elko and Gypsum projectile points are characteristic of this Great Basin
Archaic period. Around A.D. 500 the introduction of the bow and arrow is marked by smaller Rose
Spring and Eastgate points. Cottonwood and Desert Side-notched points appear ca. A.D. 1000 and,
along with pottery in some areas, mark the Late Prehistoric Phase.

A slighdy different chronology, based on time-sensitive projectile points, has been proposed by
Bettinger (1982a:89-92) for the Inyo-Mono region: Pre-Medithennal Mohave complex (pre-3500
B.C)-indicated by Mohave, Silver Lake, and Great Basin Transverse projectile point assemblages;
Medithennal Little Lake Period (3500 to 1200 B.C)-indicated by Little Lake and Pinto series projectile
points and Humboldt Concave-base bifaces; Newberry Period (1200 B.C to A.D. 600)-indicated by
Elko series projectile points; Haiwee Period (A.D. 600 to 1300)-indicated by Eastgate and Rose Spring
series (CCRosegate'') projectile points and Humboldt Basal-notched bifaces; Marana Period (A.D. 1300
to historic)- indicated by Cottonwood and Desert Side-notched projectile points and Owens Valley

Brown Ware ceramics.

Ethnography .
The boundaries of ethnographic groups in the Bridgeport Valley - Mono Lake vicinity were fluid (Busby
et a11979; Davis 1965; Steward 1938; Stewart 1939, 1941). The area is considered within the territory
of the northern Paiute; the lVIzedika'Paiute (Davis 1965) were centered in the Mono Basin area to the

south; Steward (1933:Map 1) depicts a separate group, the Paxai-dika Paiute, in Bridgeport Valley.
Although Steward provides no further details on this group, in 1934 and 1938 Merriam conducted
linguistic studies listing the food plants and animals used by the Bridgeport Paiute (Heizer 1978:176­
178), and Cain (1961) pro'\rides a.necdotes about the late 19th and early 20th Century history ofPaiute
living in the Bridgeport and Coleville vicinitieS. The Siert~ Miwok lived to the west and the Monache
and Owens Valley Paiute to the south. The Paiute and Monache are Numic speakers, of the
Uto-Aztecan language family, while the Miwok are a branch of the Urian language family. Price (1962,
cited in Busby et al. 1979:109-114) includes the East Walker River watershed within the peripheral

territory of the Washo, of the Hokan language family.
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The social structure Davis (1965) documented for the Mono Lake Paiute probably applied to the
Bridgeport Paiute as well. The lVizediko were organized around the nuclear family, with perhaps one or
two additional relatives completing the household. Most subsistence activities were perfonned by these
independent small groups; families would come together in the winter, but composition of these Luger
aggregations was fluid, varying from year to year depending on resources. While an individual might be
designated a group leader for individual events, leadership was ascribed, based upon talent, and

temporary.

Due to friendly rebtions with the Paiute, small groups of Monache or Miwok from the west slope of
the Sierra Nevada might spend extended visits on the east side (Gifford 1932; Cain 1961:94), and
inter-group marriage did occur. The Monache and the Southern Sierra Miwok groups were probably
similar in their social organization to the Owens Valley Paiute, with at least some hereditary rulers and
semi-permanent villages (Levy 1978; Spier 1978; Theodoratus Cultural Research 1984:32-39).

Busby et al (1979:143) list ethnographic references for the Washo, and summarize data on subsistence.
The Washo traveled to make use of seasonally-avaibble resources, focusing on riparian, bcusttine,
desert scrub, and mountain zones. Shelters included brush windbreaks, semi-permanent winter houses
of poles, and both round and gabled houses.

Bridgeport Valley offered a variety of food resources during snow-free months (ef. Davis 1964, 1965).
In the spring, Tui chub, specked dace, and native trout 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 could have been hunted nearby. In the swnmer, grass seeds may have been collected
from meadows and drier upland areas. Much of the trade and travel likely occurred during the summer
months, when the high Sierran passes were free of deep snow. Fall subsistence activities would have
revolved around the collection of pinyon pine nuts.

History
There is some speculation that mountain man Jedediah S. Smith followed the east fork of the Walker
River into the present Bridgeport vicinity during his Sierra Nevada crossing in 1827. Joseph R. Walker
may have crossed Bridgeport Valley, a few miles north of the project area, during his 1833-1834 trip.
as may have John C. Fremont in 1843-44. U.S. Anny Lieutenant Tredwell Moore entered the Mono
Basin on a punitive expedition against fleeing Yosemite Miwok in 1852. and reports ofgold found by
members of his expedition inspired Leroy Vining to begin prospecting in the Mono Basin that same
year. A.W. Von Schmidt completed township plats of the Bridgeport Valley (filed in 1857) which
plotted "Indian Trails;" one trail was located just south of the survey area (McCarthy and Young 1978).

It was the search for minerals that precipitated the first Euroamerican settlement in the region. The
Dogtown placers, located just west of the survey area along Vltginia. Creek, were discovered in 1857 by
Morman prospectors. Up to 100 people mined the area between 1857 and 1859 (Fletcher 1987:30).
White and Weisbrod (1985, citing Wedertz 1978) report that a few dozen people, mosdy Chinese.
continued to live and work in the area after the majority of the popubtion left for new strikes elsewhere.
Renewed interest in the Dogtown pbcers in 1878 led to several new claims and water developments;
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dredging operations were undertaken in the early 1900s. The portion of the site recorded by White and
Weisbrod contains the remains of rock cabin foundations, excavations and gravel mounds from the
placering operations, and a small cemetery. Other gold strikes fostered short-teon developments at
Monoville or Mono Diggings in 1859, and at Aurora in 1860. Bodie, where gold placers had been
discovered in 1859, boomed in the 1870s and 1880s with lode mining (Fletcher 1987). The 1892
poweiline from Dynamo Pond on Green Creek to Bodie, the first electrification attempt in the Mono
Lake - Bridgeport Valley area, passes less than a mile south of the survey area (\Vhite and Weisbrod

1985).

Mining precipitated road building, with a toll road over Sonora pass completed in 1868. The economy
of Bridgeport Valley was stimulated by the mining towns ofAurora, Masonic, and later Bodie. The Big
Meadows (Bridgeport) - Bodie Toll Road was completed in 1880 (Maule 1938:17 and maps). This road,
which follows the alignment of Highway 270 in the project area, was foonalized as a county road from
1901 until 1936, when it was superceded by Highway 395 (Costello and Marvin 1993). The 58-mile-Iong
"Old County Road" (recorded as site CA-MNO-2761-H) connected Bridgeport and Casa Diablo Hot
Springs, near Mammoth Lakes. The Highway 270 section was apparendy unpaved until ca. 1975 (peak

1975).

In the 1920s, with the closing of the mills at Bodie, came grazing, recreation, and tourism became the
dominant industries of the region.

Research Topics
As a result of previous work in the Inyo-Mono region, many research questions have been identified.
For ease of reference, these can be divided into the eight thematic categories below. Not all sites in the
region will have information on all, or even most, categories. But by estimating the quantity and quality
of data categories present at a particular site, its potential for addressing research questions (and
therefore significance) may be addressed (see Moratto 1981).

Subsistence, Production, and Exchange
Subsistence change: Bettinger (1975, 1976, 1977b, 1982a) has interpreted archaeological evidence in
Owens Valley, to the south of the survey area, "as indicating changes in sUQsistence through time.
Bettinger and Baumhoff (1982) relate some of these changes to the Numic invasion/incursion, and
postulate that a different Numic subsistence strategy supplanted the pre-Numic strategy. Other
researchers (Hall 1981; Munday and Lincoln 1979; Bousearen et al. 1982; cf. Bettinger 1979, 1981) have
questioned whether there is sufficient evidence to support these inferences. Some researchers have
postulated subsistence intensification through time (Basgall and McGuire 1988). .AJ:e these changes
evident in the survey area? If so, do they reflect more labor-intensive strategies, or involve more
marginal resource areas? Data on subsistence are found in evidence of food procurement and diet (e.g.,
floral"and faunal remains, fire-cra<;ked rock) and tools related to subsistence (e.g., projectile points,

milling equipment, hearths).

Obsidian production: In a study of a Bodie Hills obsidian quarry site, Singer and Ericson (1977)
postulate that obsidian production peaked from 2200 B.C. to 300 B.c.; is variability within that time
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period evident within the archaeological record? Did the technology of obsidian reduction change
through time? Did climatic or catastrophic events (Hall 1983, 1984) disrupt production? Are there
differences in production for exchange of luxury or utilitarian items (Moratto 1972)? Data on obsidian
production can be derived from sites containing evidence of local manufacture of trade items such as
obsidian bifaces (prefonns) or cores and from the analysis of lithic debris.

Regional and inter-regional (trans-sierran) exchange systems: What was the direction and intensity of
exchange? Who were the producers, and who were the consumers? \'7as obsidian obtained direcdy by
visiting groups or through exchange with the local inhabitants or middlemen? What is the antiquity of
formalized exchange systems; estimates vary from as early as 3500 B.P. (d. Bettinger 1982a; Hughes and
Bettinger 1984), to as recent as the late prehistoric (Basgall 1983, Bouey and Basgall 1984). In Owens
Valley, shell and stone beads have been equated with a local money economy in late prehistoric times,
based on extensive intra-valley trade (Bettinger 1982b; Bettinger et al. 1984); is this money economy
reflected in the archaeological record north of the Owens Valley? How would it have affected local
subsistence and trade? Exchange system data can be found in artifacts that reflect trade (e.g., non-local

material or manufacture).

Technology, tool use, and curation: Can the timing, causes, and consequences of technological
innovations, such as the introduction of the bow and arrow or ceramics, be defined and clarified?
Bettinger et at (1984) have postulated that differences in pre-Numic and Numic subsistence strategies
would result in differences in tool use and euration. For example, the "traveller" strategy of the pre­
Numic would result in longer curation and more caching of artifacts than the Numic "processor"

strategy.

Demography and Settlement Pattern!
Demography: Although issues such as regional population estimates usually require more extensive data
and more temporal control than are usually available for prehistoric times, some demographic
infonnation may be extracted through skeletal studies. Age structure, nutritional stress, and diseases are
sometimes discernible, ifhuman remains are available for study (Hassan 1978).

Settlement patterns: Often intimately tied with subsistence, the questions listed under Subsistence,
Production, and Exchange also will pertain here. However, settlement pattern studies also may include
specifics of site location. For example, are sites more likely on ridgetops or along drainages? Were
certain soil types, or vegetation covers, more likely chosen for habitation or campsites? Did the types
of locations occupied change through time? Does intra-site or regional patterning reflect social

organization?

Cultural succession: Investigate the hypothesis concerning the Numic invasion/migration as forwarded
by Lamb (1958) and elaborated upon by others (Ambler and Sutton 1989; Bettinger and Baumhoff
1982; Sutton 1986). Relevant data can?e found in rock art sites, changes in artifact styles, and settlement

types.

Art, Ritual, and Cultural Identi!]
Art and ritual: Can the analysis of artifact designs, style, or function provide any ritual or symbolic
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content? Can any ritual artifacts or features be identified?

Rock art Analysis of designs, style, environmental context, and associations may provide infonnation
on ritual communities (Whitley 1987), social function, style, and cultural identities. For example,
Bettinger and Baurnhoff (1982) use rock art data as one line of evidence in their argument concerning
Nwnic replacement of pre-Nwnic populations.

Cultural affiliation: Can culture affiliation be discerned through culturally clliignostic artifacts, features,
technology, or ethnically-controlled raw material?

Ethnography: Test the fit between the ethnographic and archaeological records (Ibomas 1973).

Acculturation: Examine the effects of the Euroamerican incursion on local native groups, through their
material correlates.

Sodal O'l,anization and Territoriali!)
Social organization: The documented presence of craft specialization and hereditary headmen in the
Owens Valley argues for esmblished sociopolitical complexity in the protohistoric-historic period (see
Bettinger and King 1971). Evidence of craft specialization in the Bodie Hills area may provide data on
the geographic extent of this complexity.

Territoriality: Territoriality is manifested in the degree of resource protection or restriction. Bettinger
(1982b) has postulated that Owens Valley groups were territorial, based on the distribution of artifacts
made of Fish Springs obsidian. Although ethnographic evidence indicates the Mono Lake - Bridgeport
Paiute were not territorial, is there archaeological evidence of earlier territoriality?

Regional ChrrmokJo
Chronology: Researchers have provided and refined a basic chronology useful for the Western Great
Basin (Bettinger and Taylor 1974; Heizer and Hestl~r 1976; Thomas 1981). However, refinement of this
chronology is desirable because of the morphological and temporal overlap of projectile point types in
the Inyo-Mono region Oackson and Bettinger 1985:49-50; Flenniken 1985; Flenniken and Raymond
1986). Further, some types, such as Great Basin stemmed series projectile points, are less well defined
Other temporally diagnostic artifacts, such as shell beads, have been dated primanly in contexts outside
east-centtal California, often using highly variable radiocarbon associations. Chronometric data can be
derived from sites that pennit temporal control (e.g., time sensitive artifacts, organic materials suitable
for radiocarbon dating, or obsidian for hydration dating).

Paleoindian and early man sites: What is the antiquity of human occupation in the Great Basin? Despite
a tremendous amount of research, there is no conclusive evidence of paleoindian occupation of the
Great Basin. Paleoindian cultural material in a clearly stratified, damble context would be extremely
significant in this regard. Further, while many sites have been proposed as early man sites, all have
problems ranging from verification of the association of cultural material with dated material, to·
verification of human origin of the artifacts.
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Paleoenvironmental &conSlntclion
Past climates: Test and refine existing models of climate reconstructions. Can the effect of climate
change on human occupation be discerned in the archaeolog1cal record? Relevant data can be found
in faunal and floral remains, fossil pollen, and tephra.

Local environment Investigate floral succession and changes in faunal distributions and their effect on

human occupation.

Formation Processes
Site foonation processes: \Vhat postoccupational human or natural agencies have altered the presence,
condition, distribution and nature of archaeological remains? What kinds of materials may have been
present, but not preserved in archaeological deposits? Can some activities be identified through soil
chemistry (Burton 1985. 1986a. 1986b, 1987; Clay and Hall 1988; Goldberg et al. 1990) or other ancillary
studies? How has mixing (see, for example, Weaver and Hall 1984) affected the archaeological record?

Obsidian hydration: Clarify source-specific obsicfu.n hydration rates. Can problems in application be
overcome (Burton 1988, 1990; Green 1986, Jackson 1984a, b)?

Scavenging and reuse: Have the deposits or cultural materials been reworked or disturbed by past
occupants? There is a growing body of data suggesting that scavenging of both flaked and ground stone
artifacts is common (Bettinger 1989; Burton 1985a, 1986b; Goldberg et al. 1986; Wilke, personal
communication, 1989); what is the effect on the archaeological record? Detailed lithic analysis, in
combination with precise temporal control, is generally needed to address this issue.

Historical Period
The following general research themes are· adapted from ~ose suggested by Hardesty (1990) for
historical sites in the intermountain West.

Economics and land-use: What are the characteristics of boom-bust cycles? How does the retraction
and expansion of capital for mining and ranching (often from distant sources) affect the local economy
and culture? Hardesty notes that during the nineteenth century change was often more rapid in the

. countryside than in towns, because of rural ties with urban capitalism. How rapidly did change in styles
or technology reach the eastern Siena? How are economic ties to metropolitan areas structured?
Although the West is famous for images of rugged individualism and independence recently manifest
in the "Sagebrush Rebellion," to what extent are the western economies actually dependent upon the
Federal govemment (e.g., dam projects, military bases)? How accurately does the historic record reflect
actual land use patterns and economies?

Acculturation and adaptation: What are the mechanisms of acculturation and adaptation when groups
of different cultural backgrounds (e.g., Anglo settlers and native Paiute) meet?

Development of tourism: Tourism is now a major component of the economy of the eastem Siena
Nevada. How has the social and economic importance of tourism changed? How bas changing
transportation and access affected tourist developments and the social status of those participating? Did
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the physical environment, as well as finances, playa part in unsuccessful ventures? How do cultural
formation processes of tourism differ from that of residential use (Morris 1990)?

Methods
Background research was conducted at the Eastern Infonnation Center of the California Historical
Resources Inventory System (CHRIS), located at the University of California, Riverside (Appendix A).
As mentioned above, five sites had been previously recorded as within or extending into the project
area, and many other prehistoric and historic sites have been recorded in the vicinity.

Archaeological fieldwork, totaling 16 person-days, was conducted between July 10 and 15, 1996. The
project area was intensively surveyed by a team of between three and five archaeologists walking at 25­
meter intervals. Excluded from survey were cliffs at the far western and eastern ends of the project area,
judged too steep to safely examine. No substantial historic or prehistoric resources were seen during
visual inspection of these areas, but there may be isolated artifacts present. The only other portion of
the parcel not surveyed is that small area which lies west of Highway 395, within the Dogtown site. This
site had been recently recorded (White and Weisbrod 1985) and is well away from the project area.

Sites were defined following the California Archaeological Inventory criteria (15 items per 100 square
meters or a feature). Items not meeting this definition were recorded as isolates. Isolates were recorded
by the survey crew as they were found. Sites, on the other hand, were revisited after the initial survey
and recorded by a two- or three-person crew.

Standardized site survey records were completed for each newly-discovered site and the record for each
previously-recorded site was u'pdated to reflect the site's current condition. Artifact concentrations,
features, and modem intrusions were recorded, photographed, and mapped. No subsurface testing or
surface collection was conducted for this project.

Results
Approximately 130 acres were examined (Figure 3); 20 archaeological sites (mcluding 3 previously
recorded) and 43 isolates were recorded within the survey area. Two other previously recorded sites
extend into the parcel;Dogtown (CA-MNO-2237-H) and the Old Country Road (CA-MNO-2761-H).
Only a very sma1l portion of Dogtown extends into the Lapham parcel, at the far western edge west of
Highway 395. Because the site record appears complete and up-to-date, and because this site is well
away from any proposed developments, no site record update was completed. The old Country Road
is State Highway 270 itself; a site update was completed for the short segment of this site within the
project area. Site locations are depicted in Figure 4, and Archaeological Site Survey Records are provided
in Appendix B and C. The sites and isolates are summarized below.

The site locations depicted in Figure 4 show two of the three previously recorded prehistoric sites in
slightly different locations than the regional clearinghouse records indicate. The sites had been recorded
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Figure 3. Archaeological survey coverage, Bodie Hills R.V. Park (1 cm = 100 m; adapted from USGS 7.5'
map Big Alkali, California, provision edition 1989).

in 1953, before 7.5 minute topographic maps were available; although the 1953 site descriptions were
very cursory and brief. they seemed to better match nearby sites than field conditions at the plotted
locations. Although some discrepancies remain. the locations plotted in this report reflect those site
characteristic descriptions we judge least susceptible to error.
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F'i~ur;c4:k-~haeological~ite'locati~ns.Bodi; Hills R.V. Park (1 em = 100 m; adapted from USGS 7.5' )r:ta~
Big Alkali, California, provisional edition 1989).
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Botanical Survey of the Proposed Bodie Hills RV Park,
Mono County, California

Prepared for: Mono County Planning Department
P.O. Box 8, Bridgeport, CA 93517 .

Prepared by: Mark Bagley, Consulting Biologist
P.O. Box 1431, Bishop, CA 93515

February 1997

INTRODUCTION

The proposed project area is located in the southwestern portion of the Bodie Hills,
in Clearwater Creek Canyon and adjacent slopes, from near the intersection of Bodie
Road (SR 270) and Highway 395, eastward up the canyon for approximately 3/4
mile (Sec. 26, T4N, R25E, MDB&M). Both Clearwater Creek and Bodie Road traverse
the length of the project area (Figures 1 and 2). The seasonal creek runs within a 14
foot deep channel that varies from about 30 to 60 feet wide. The width of the canyon
area varies from approximately 100 to 400 feet, with steep canyon walls rising 100­
200 feet to the north and south. Elevations in the project area range from about 6860
to 7000 feet.

The proposed Bodie Hills RV Park includes development on approximately 13 acres
in the relatively flat sites in the canyon for the following main features (Figures 1
and 2):

• a recreational vehicle (RV) park with 40 full hook-up spaces and a
laundry/ shower/ restroom facility;

• a 6000 gallon septic tank and sewer lift station to service the RV park;
• a 10 unit motel;
• a general store with restroom facilities and office;
• a 3000 gallon septic tank and leach field to service the general store and

motel;
• 8 camping cabins and a laWldry/shower/restroom facility;
• a 3000 gallon septic tank and leach field to service the camping cabins;
• a tent camping area including 14 spaces and a restroom facility;
• a 1000 gallon septic tank and leach field to service the tent camping area;
• an old west museum; and
• a maintenance building.



Proposed developments on the slopes on the south side of the canyon include:
• a sewage leach field to service the RV park, located on a relatively flat

ridge top and a sewer force main pipeline up to the leach field from the
canyon bottom (Figures 1 and 3); and

• an overhead power line to the leach field (from approximately 800 feet to
the southwest) and underground power down to the canyon following the
sewer force main.

Proposed developments on the slopes on the north side of the canyon include:
• a 20,000 gallon water storage tank and a pipeline from the well in the

canyon to the tank (Figure 1); and
• 1 owner's residence and 2 caretakers residences on the relatively flat

slopes above the canyon, including an access road from the canyon
following an old abandonded dirt road (Figure 3).

The survey areas for the proposed project are shown on Figures 1-3. The survey
areas were based on a preliminary plan map and project description, dated August
7,1995, and from a site reconnaissance with one of the project proponents, Mr. Bill
Lapham. However, significant changes were made in the proposed project in
December 1996, well after the field surveys were completed in June 1996. The base
maps for Figures 1 and 2 of this report are revised project layout maps, dated
December 9, 1996, provided by the Mono County Planning Department. No revised
written project description was provided. It appears that the revised project no
longer proposes the owner's and caretakers residences above the canyon on the
north side. In addition to redesigning the layout of the RV spaces, tent spaces and
the camping cabins, other significant changes to the project included the addition of
the proposed overhead power line, relocation of the general store and office to
accommodate the addition of the motel, expansion of store and motel parking and
adjacent leach field up the base of the north slope, and relocation to the north of the
proposed 20,000 gallon water storage tank and its water supply line.

The objectives of this botanical survey are to provide a description of the vegetation
in the project area and determine if any rare, threa tened, endangered or otherwise
sensitive plant species or communities occur within the· proposed project area. This
infonnation will be used by Mono County in preparation of environmental
compliance documents for the project.

METHODS

A list of plant species of concern that appear to have some potential to occur in the
project area was prepared using information on file with the Bureau of Land
Management (BlM) Bishop Resource Area Office, the BLM field guide to Special
Status plants (Halford and Fatooh 1994), consultation with BLM Botanist Anne
Halford, data from the California Natural Diversity Data Base (CNDDB), and local
and regional floras (Abrams and Ferris 1923-1960, Hickman 1993, Messick 1982,
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Figure 2. Sensitive plant locations and survey
area for Bodie Hills RV Park, western portion.
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Figure 3. Sensitive plant locations and survey areas for proposed leach field and
residence sites for the Bodie Hills RV Park.
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Munz 1968, Munz and Keck 1959). A plant was considered a species of concern if it
was federally or state listed or proposed as a rare, tlueatened, or endangered
species; or a federal candidate for listing, Category 1 or 2 (USFWS 1993, 1996 a&b);
or a CNDDB special plant (CDFG 1996); or listed by the California Native Plant
Society (CNPS) in their inventory of rare and endangered plants of California
(Skinner and Pavlik 1994). A species was judged to have some potential for
occurring in the study area if it was known to occur in the region of the project in a
habitat type and at an elevation range thought likely to be found in the study area.

Seven plant species of concern were determined to have some potential to occur in
the study area (Table 1). These plants make up the plant species of concern search
list used in planning and conducting the field surveys. For each species on Table 1,
information was gathered from the above sources on status, distribution, known
elevational range, habitat preferences and flowering period.

None of the search list species have previously been reported to occur within the
project area. Bodie Hills rock cress (Arabis bodiensis), Bodie Hills cusickiella
(Cusickiella quadricostata) and Mono County phacelia (Phacelia monoensis) are all
known about 1.5-2 miles east of the project area in Clearwater Creek Canyon. None
of the search list species are state or federally listed or proposed for listing. Bodie
Hills rock cress, Bodie Hills cusickiella, Mono County phacelia, and Masonic
Mountain jewelflower (Streptanthus oliganthus) were until recently federal candidates
for listing (USFWS 1993, 1996b). These species are still BLM Special Status plants and
are also listed as rare or endangered in California by CNPS (List IB). Of the
remaining three search list species, two are listed by CNPS as rare or endangered in
California, but more common elsewhere (List 2), and one is listed on the CNPS
watch list (list 4).

Prior to conducting field surveys in the study area, known populations of Bodie
Hills cusickiella and Mono County phacelia were field checked. These checks were
conducted to help develop a visual search image for these species, to see the
microhabitats the plants occur in, and to determine their current phenological state.
This is especially important for Mono County phacelia, the only annual species on
the species of concern search list. A reported population of Bodie Hills cusickiella
and Mono County phacelia was checked on May 22, 1996, at a location in Oearviater
Creek Canyon approximately 2 miles southeast of the project area. At this site, Bodie
Hills cusickiella was found in bud and early flowering stages, but no phacelia were
observed. One hundred to two hundred I\1ono County phacelia were reported here
on May 25, 1994, by Anne Halford and Mary DeDecker. Two other reported
populations of Mono County phacelia were then checked in the Morman Meadow
area, about one mile east of the first site. No phacelia were observed at these two
sites. One of these sites is a historic Mono County phacelia population which has not
been observed in many years; it appears to' have been heaviJ.y disturbed by sheep
bedding. The other site, near Bodie Road, was last reported by Kathleen Frawley
Nelson on May 16,1984, when she observed six plants in the disturbed area along
the edge of Bridgeport Canyon Road.
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Table 1. Plant species of concern with some potential to occur on the proposed
Bodie Hills RV Park project area.

Scientific/Common Name
(Plant"Family)/Life Form

Rank or Status 1
1996 1993
fWS FWS OFG NOOB CNPS Distnbution

Elevational Range,
Habitat Preferences and
Flowering Period

Arabis bodinlsis
Bodie Hills rock cress
(Brassicaceae)
herbaceous perennial

Arabis cobrensis
Masonic rock cress
(Brassicaceae)
herbaceous perennial

Arabis miaophyl14 var.
miaopJryllJJ
small-leaved rock cress
(Brassicaceae)
herbaceous perennial

Cusickiell!J_qwu:lricoslJllJl
Bodie Hills eusickiella
(Brassicaeeae)
herbaceous perennial

Eriogonum benlleyae
Beatley's buckwheat
(Polygonaeeae)
herbaceous perennial

PMaliJI monoensis
Mono County phacelia
<Hydrophyllaceae)

- annual

Streptmllhus oliganlhus
Masonic Mountain
~we1f1ower
(Brassicaeeae)
herbaceous perennial

C2

C2

C2

C2

51.2 1B

S152 2

533 4

52.2 1B

2

52.1 1B

52.2 1B

Bodie Hills (seven sites),
Sierra Nevada and White­
Inyo Range, Mono, Inyc
Fresno, and Tulare CO., Calif.;
to WNev.

Panamint Mts., Inyo Co.;
Mono and Modoc Co., Calif.;
across Nev. to E. Ore, than E
through ~ Idaho to Wyo.

N. Sierra Nevada and Great
Basin; Mono, Modoc, and
Plumas Co., Calif., to Nev.,
Wash., and Wyo. In Bodie
Hills only on NE slope of
MasonicMtn. and upper
Rough Creek (MesS1CK 1982).

Bodie Hills, Mono Co., Calif.;
and adjacent W Nev. Mostly
in Wand 5 Bodie Hills, alsO
near Masonic Mtn. and
Beauty Peak.

One Calif. occurrence in the
Bodie Hills, 5 of Mormon
Meadow; central and W Nev.

Bodie Hills and Sweetwater
Mts., Mono Co., Calif.; and W
Nev. Fewer than 20
occurrences in Calif.

Bodie Hills, Sweetwater and
White ~ts., Mono and Inyo
Co., Calif.; and W-central
Nev.

7200-10,1700 (2200-3100 m)
Great Basin scrub, pinyon­
jw)i~ wood-land,
subalpine coniferous forest.
June-August.

4510-9200 ft (1375-2800 m)
Above 7000 ft in Bodie Hills,
on dry slo~ (Messick
1982). Great Basin scrub,
pinyon-juni~ woodland,
sandy soils. June-July.

5580-8860 ft (1700-2700 m)
Pinyon-~niperw~land,
rock creViCes, grarulic or
basaltic outcrops. July.

6500-9200 ft (1980-2800 m)
Great Basin scrub, pinyon­
juniper woodland, gravelly
or dayey sl~, ridges, or
flats. May-JUly.

7200-10,1700 (2195-3100 m)
Great Basin scrub. In Bodie
Hills in gravelly and clayey
soils at 7500 ft (Messick
1982). May-August.

5500-9500 ft (1680-2900 m)
Great Basin scrub, pinyon­
juniper woodland, some at
edge of meadows; only on
red-brown clayey soils.
June-July.

6000-9200 ft 0830-2800 m)
Rocky sites or talus. In Bodie
Hills, "common in shade of
J?inyon pines in northern
third arrange, ~uentor
rare elsewhere" (Messick
1982). June-July. .

1 Rank or status:

1996 FWS (US. Fish and Wildlife Service) listin~s under the Endangered Species Act (USFWS 1996a, 1996b);
these are the most recent lists of candidate specJes.

1993 FWS (US. Fish and Wildlife Service) listings under the Endangered S~esAct (USFWS 1993): C2.
category 2 candidate species, vulnerable but not enough data to support listing at this time.

DFG (California Department of Fish and Game) listings are (CDFG 1996): E· endangered, R - rare under the
California Native Plant Protection Act and California "Endangered Species Act.

NDDB (California Natural Diversity Data Base, a section within DFG) ranks are (CDFG 1996): 51- extremely
endangered; 52- endangered; 53- restricted range, rare. A more precise degree of threat is expressed b}' a
decimal followed by a number. Possible range of values is 1-3 with 1 signifying the most threatened and 3 the
least threatened. EXample: A species ranked 52.1 is endangered and extremelY threatened in California.

CNPS (California Native Plant Society, Skinner and Pavlik 1994) ranks are: 1B - plants rare and endangered in
California and elsewhere; 2 - plants rare and endangered in California, but more common elsewhere; 4- plants
of limited distribution, a watcnlist.
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Also on May 22, 1996, Mark Bagley met with one of the project proponents, Mr. Bill
Lapham, at the project site in order to be shown the locations of the boundaries of
the project area, including the RV park leach field and pipeline, the three residences
and access road, and the water storage tank and pipeline. After this reconnaissance
of the site it was determined that the timing was a little early as most herbaceous
plants were not yet flowering. With the absence of Mono County phacelia at the
nearby known populations, it was also considered important to see this species prior
to conducting the surveys inorder to confirm the appropriateness of the timing for
this species. The survey of the project area was therefore postponed for about two
weeks.

On June 3, 1996, a previously reported site for both Mono County phacelia and
Bodie Hills cusickiella was checked. This site was in the northern Bodie Hills, on a
dirt road just east of Aurora Canyon. Mono County phacelia was observed here in
bud and flower; about 100-200 plants were observed growing in open areas on red­
brown clay soil in the road cut, shoulder and road bed. Bodie Hills cusickiella was
also observed in flower; growing in several patches on the gentle slope near the
road.

Field surveys were conducted in the project area on June 4, 1996, by Mark Bagley.
Surveys were conducted by systematically walking transects approximately 15-30
feet apart over the survey areas, with the exception that the home site area was
surveyed with transects spaced approximately 50 feet apart (Figures 1 through 3).
Field surveys were floristically based, that is all parts of the project area were
surveyed and all plant species encountered in the survey area were identified to at
least genus and to the level necessary to ensure that they were not plant species of
concern. A list of all plant species encountered was recorded. Plant communities
were classified according to the California Natural Diversity Data Base system -.
a-Iolland 1986). II plant species of concern were found in the study area, their
locations were mapped, the extent and size of the populations determined, and a
California Natural Diversity Data Base field survey form completed for each.

RESULTS AND DISCUSSION

Vegetation

Three natural vegetation community types occurred in the project area. These types
included big sagebrush scrub, which occurred over most of the area, Modoc-Great
Basin riparian scrub, which occurred in the Clearwater Creek channel, and Great
Basin pinyon-juniper woodland, which occurred only at the eastern edge of the
home site survey area and the upper slope around the water storage area.

Big Sagebrush Scrub. Big sagebrush scrub is widely distributed in the eastern
Sierra Nevada from the northern Owens Valley northward through the Modoc
Plateau and eastward throughout the Great Basin (Holland 1986, Young, et ale 1977).

•••
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This is an open, shrub dominated type, typically dominated by big sagebrush
(Artemisia tridentata) with scattered grasses and herbs, and often with other
associated shrubs.

Big sagebrush scrub was widespread over the project area, covering the entire
survey area except the creek channel and small parts of the home site area and the
upper slope around the water storage tank area. On the canyon flats, big sagebrush
scrub occurred in deep sandy, silty alluvial soils. It was strongly dominated by big
sagebrush with rubber rabbitbrush (Chrysothamnus nauseosus) and scattered ashy
wildrye (Leymus cinereus). Other common associated species included Douglas sedge
(Cara douglasii), creeping wildrye (Leymus triticoides), wheatgrass (Agropyron sp.),
mat muhly (Muhlenbergia richardsonis), and diffuse gayophytum (Gayophytum
di!fusum). Scattered narrow-leaf willow (Salix exigua) and golden current (Ribes
aureum) occurred in many areas near the creek channel bank, in a somewhat
transitional area with the riparian scrub in the channel. Many of the willows up on
the flats were dead or had many dead branches, probably indicating water stress
that may be due to the deep down cutting of the channel.

Several areas on the flats, particularly near Bodie Road, have been disturbed by
heavy equipment fairly recently, within the past year or two it appeared. In these
areas the vegetation was scraped off and the soil disturbed. Bill Lapham indicated
that this was done partly for the surveyors and partly for percolation tests.

A different type of big sagebrush scrub occurred in the rocky soils along the base of
the canyon walls, in the leach field survey area, and on the slopes included in the
survey area. These slopes included the road to the home site area and the pipeline
corridors for the leach field and the water storage tank. Here there was more shrub
diversity and fewer grasses and herbs than on the flats. Common associates with big
sagebrush in these areas included bitterbrush (Purshia tridentata) and curl leaf
rabbitbrush (Chrysothamnus viscidiflorus), with occasional green ephedra (Ephedra
viridis), plateau gooseberry (Ribes velutinum), snowberry (Symphoricarpos
rotundifolius), mountain pennyroyal (Monardella glauca), prickly phlox (Leptodactylon
pungens), sulEer buckwheat (Eriogonum umbellatum), desert peach (Prunus andersoniO,
ricegrass (Achnatherum hymenoides), big squirrel tail (Elymus elymoides), and a few
scattered single-needle pinyon (Pinus monophylla).

On the home site survey area, in thin, rocky soils, big sagebrush scrub was
dominated by big sagebrush and bitterbrush with big squirreltail, cheat grass
(Bromus tectorum), and occasional ashy wildrye, curl leaf rabbitbrush, green ephedra,
and broom sagebrush (Artemisia nova).

Modoc-Great Basin Riparian Scrub. Found along perennial or intermittent streams
in the Modoc Plateau and Great Basin deserts, Modoc-GrE~atBasin riparian scrub
typically forms.open to dense thickets dominated by shrubby willows (Salix species),
often with wild rose (Rosa woodsiO, big sagebrush (Artemisia tridentata), rubber
rabbitbrush (Chrysothamnus nauseosus), and herbs such as sedges (Carex species),
rushes (Juncus species), and grasses (Holland 1986).
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considered a sensitive vegetation type. The project will result in the loss of fewer
than 22 acres of big sagebrush scrub. This would affect only a very small portion of
the thousands of acres of this vegetation type that occur in the project vicinity.
Project impacts to big sagebrush scrub would therefore be considered less-than­
significant.

Great Basin pinyon-juniper woodland occurred in the project survey area only in the
eastern portion of the home site area and on the upper slope around the water
storage area. This is a common and widespread community type found in the
mountains east of the Sierra Nevada and eastward throughout the Great Basin
(Holland 1986, Vasek and Thome 1977). This is not considered a sensitive vegetation
type. It covered no more than 3 or 4 acres in the survey area and only a small portion
of that is likely to be impacted by the proposed project. Project impacts to Great
Basin pinyon-juniper woodland would therefore be 'considered less-than-significant.

Modoc-Great BasiDJiP-ariaI}_scrub occurred throughout the Clearwater Creek
channel and along the banks in the project area. This ripa.!Lan v~get~tio~
~ominated by w~~and.p~~~.P.~9~~~j~~p'pe~rsto. ualU:y. as_well. nq~v:~etatioE
under ilie U.S. Fis .aRa W41dl~r.~'lce and Califq!ru~peEartment of FlSnana
Game critena-(~doyjch-1993) ..Wetlands~are considered sensitive vegetation. The
California FIsh and Game conunission has adopted the Fish and Wildlife wetland
definition for Department of Fish and Game use in conjunction with the
Commission's Wetland Resources Policy (Radovich 1993). This policy requires Fish
and Game to object to development proposals that will result in net loss of either
wetland habitat values or acreage.

Wetlands protected under the EPA and Army Corps of Engineers Section 404 permit
program are defined more narrowly than the U.S. Fish and Wildlife definition. In the
Sfgion 404 en.nH"'p.!ogr...!~, in addition to the criteria for hydrophytic vegetation,
two other criteria must be indepenoentr:-met to qualify-an area as jurisdictional
wetlan . _ese ~~.liyducjjjiIS-ina_w£.t1andhyqrol<?$Y. Analysis of either of these
parameters was beyond the scope of the current study, butit appears that the
channel would meet these criteria. .
~_I'~ ..._._~ __----,..",n-___
Based on the project map provided (Figures 1 and 2), t.h.ree 20-foot wide bridges and
a foot bridge are proposed to be constructed across the stream channel. Construc!ion
of these bridges has the potential to have significant adverse impacts to the stream
~aI}scru wet and in thestteamcnanne . Oll1er-pYolect cbffiponents
w.ould Ilot.h.!.,ye otentl .a~ay!rse1Inp~cts .911.J~e w~tland vegetation m e stream
£!lann . The project escrlption an maps provide(fTo~Us-aonot proVlae a- ­
description of how the bridges would be constructed, so their potential impacts
cannot be fully assessed at this time. Mr. Stephen Higa, of the Mono County
Planning Department, has told us t.'1at the footiTlgs for the Q!idges are W'QPQ ed to
be loca~d..~· e of the stream channel and that construction actiVities would not
occur in the channel, e~cep1 for tl1e need to rive equipment aciosf'the~slfeam.

-----....~
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The locations of the stream crossings, the type of equipment, and the number of
crossings needed to be made have not been specified. A California Department of
Fish and Game stream alteration permit will probably be required. The Planning
Department should contact Fish and Game regarding this permit and mitigation
measures that would minimize the impacts of vehicles fording the stream.
Additionally, the following measures are recommended:

• Vehicles should be required to cross at only one specified location in the
RV park area and one location in the tent camping area. These crossings
should be located to minimize the impacts on vegetation and bank
stability.

• The number of times vehicles drive across the channel should be
minimized to minimize the severity of impacts to plant roots and soils.
Nearly all of the plants in the riparian vegetation are perennials that
would be expected to resprout from roots and rhizomes if the plants are
crushed by vehicles but the soil is not eroded away.

• As soon as possible after the bridges are operational and the stream
crossings are no longer needed, the banks should be stabilized as needed
to prevent erosion.

Actual construction plans for the bridges should be provided to insure that the
stream channel is avoided. The most recent project maps (Figures 1 and 2) show
three of the four bridges with one end just at the top edge of the stream bank.
Construction of bridge supports too close to the bank could cause erosion of the
banks and adverse impacts to the stream and riparian vegetation. This could be
avoided by p'rovidi~,g~£2n~!!~l;!~~~~~1?ecificationsthat avoid causing bank erosion.

... ......-.~ .......-,,, ...;'""'-- ..... ..."... ..~ "'""'" ... ~-...-...:.--L "'_0_
.1° 1.0 •• -'->. ••----,. ~ -:I~ •• ~~••",-::' .;: • c'.

The proposed maintenance building in the southeast portion of the project area is
shown overlapping the top of the stream bank (Figure 1). This would appear to
require filling in a portion of the stream channel which would have Significant
adverse impacts to the wetlands. This impact could be avoided by relocating this
building away from the bank far enough that it wo~d not require any construction
in the channel and not have the potential to cause erosion of the bank.

The end of the road about 100 feet east of the maintenance building and RV space 3
is proposed to cut into the canyon wall just at the top of the stream bank. This
appears likely to cause adverse impacts to the stream bank and channel as it would
probably require cut and fill. This impact could be avoided by ending the road
before it reaches the slope and stream bank.

In addition, several of the RV spaces drawn on the project maps (Figures 1 and 2) are
shown within the 10-foot offset from the top of the stream bank (spaces 8, 10-13).
Construction of these spaces so close to the bank appears to have the potential to
cause bank erosion resulting in significant adverse impacts to the wetlands. The
stabiltiy of the stream banks adjacent to these spaces and the construction details for
building these should be investigated to dete~eJf p.anJcerosion.islikelYJQ!..!~ult .
frC?!Jl construction o.L~ese P:I:9E<?~~d sE~~~s; Potential impacts could be mitigate<f'6Y\

"lnovin lhe s ace~.~ Croro llie diannel bank, thus avoidin the im acts.
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Plant 'Species of Concern. Two plant species of concern were found to occur within
the project survey area. These species were Bodie Hills cusickiella (Cusickiella
quadricostata) and Masonic rock cress (Arabis cobrensis), although as'discussed above
the identification of this rock cress is somewhat uncertain (however, if it is not this
species it is another, more rare, species of concern, Bodie Hill rockcress, Arabis
bodiensis).

Bodie Hills cuskkiella occurred at the south end of the leach field survey area, at a
slightly higher level and a few hundred feet south of the proposed leach field
(Figure 3). This population can easily be avoided by following the proposed plan to
loea te the leach field to the north and to access the leach field site via the proposed
pipeline corridor (Bill Lapham, pers. comm.).

Two pla..~ts of Masopjc roc-k cress occurred at the base of the north-facing canyon
waIl, on the south edge orti1eSurvey area approximately 1 ee :wesrof-proposed
RV space number 9 (Figure 1). The project map does not show the extent of the
slopes that would need to be cut back on the south and west portions of the RV
space, but there is a 6-foot vertical cut needed which would normally require the
slope to extend back 12 feet from the edge of the space (at a 1:2 slope). This could
potentially affect the Masonic rock cress. This impact could be avoided by keeping
the disturbance from construction of RV space 9 away from the rock cress. A 10 foot
h'!f!'d.zo;: from the £Ian~ to ~e lop~~ CUI.sl?pe ~.~eco~ended ino~
avoi lID c. nor to construction, t e MaSOnIC rock cress shoUld be locatedlm'd a

.b er zone aggtf of. -~~ -. _._---..._.·A_.~· -_ ..~.., -.. d.· -- .." "~._--

No other plant species of concern were found to occur within the survey area. By
avoiding the locations where Bodie Hills cusickiella and Masonic rock cress occur,
the project would not affect rare, threatened or endangered plant SPecies, or other
plant species of concern in the survey area. "

Project Areas Not Included In The Botanical Field Survey. Several portions of the
project area were not included in the botanical field surveys due to subsequent
changes in the project layout. These include the following areas (Figure 1):

• the proposed overhead power line;
• the north end of the parking area west of the proposed motel;
• the proposed water storage tank and supply pipeline northeast of the

proposed motel;

• the northwest end of the proposed leach field southwest of the proposed
motel;

• the end of the road about 100 feet east of the maintenance building and RV
space 3;

• the proposed RV space 3, at the southeast edge of the site; and
• possibly the cut slopes (not shown on Figure 1) of proposed RV spaces 4

through 7, and 9.

I

,t

«
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The proposed overhead power line crosses one canyon with a blue-line stream
shown on the USGS 7.5 min. topographic map (Big Alkali Quadrangle, California).
Other than in that canyon, the rest of the overhead power line and all the other areas
not included in the field surveys occur in either big sagebrush scrub or Great Basin
pinyon-juniper woodland. Potential project impacts in these areas to big sagebrush
scrub or Great Basin pinyon-juniper woodland would not be significant. However,
the canyon crossed by the power line could contain sensitive wetland vegetation; if
it does, potential project impacts could be significant.

Additionally, in the unsurveyed portions of the project area there is the potential for
the occurrence of sensitive plant species. l\.1asonic rock cress and Bodie Hills
cusickiella were two sensitive plant species found to occur in the study area as noted
above. Bodie Hills rock cress (Arabis bodiensis) and Mono County phacelia (Phacelia
monoensis) are other sensitive plants known to occur about 1.5-2 miles east of the
project area in Clearwater Creek Canyon. These sensitive species appear to have the
highest potential to occur in the unsurveyed project areas due to their known close
proximity. However, the soils in the unsurveyed project areas, except for the power
line corridor which is unknown, are not of the type expected to support Bodie Hills
cusickiella or Mono County phacelia. Since Masonic rock cress (or possibly Bodie
Hills rock cress) occurs on the south slope of the survey area, within about 50 to 500
feet of all of the unsurveyed areas, except for the power line, and on a similar rocky _
slope as most of the unsurveyed areas, it appears that there is a good possibility that
it couId occur in those W\Surveyed areas. If the project is not modified to avoid the
unsurveyed areas, then early summer field surveys should be conducted for
sensitive plant species in those areas.
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Table 2. Plant species observed in June, 1996, on the Proposed Bodie Hills RV Park
(nomenclature from Hickman 1993).

FAMILY 1

Species

PTERIDOPHYTES (FERNS AND FERN-ALLIES)

EQUISETACEAE
E.quisetum IlrotnSt

GYMNOSPERMS (CONIFERS)

CUPRESSACEAE

Juniperus osteosptnnll

EPHEDRACEAE
E.phtdrll viridis

PINACEAE
Pinus monophylla

DICOT ANGIOSPERMS (FLOWERING PLANTS)

ASTERACEAE
Achilltll milltfolium
An'enFUlrUI dimorplul

Artemis", CQ1UI ssp. bolanderi
ArtnnisUI dracunculus

Artemis"' nON

Arlnriisill tridmtlltll

Asln scopulDnlm

Bridell", oblongifolill var. linifoliIJ
Quwuulus douglasii var. douglasii
Chryso'lulmnus nauseosus
Chrysothllmnus rnscidiflorus

Cirsium SCDriosum (incl C. drummondii; C. foliosum; C. tioganum)

ConyzJl sp.
Crtpis d. inltrmtdill

Erigmm Ilphanllctis

Erigmm sp.
• l.JIduCil smio1ll (L. sativa)

lAyiII gllIndulosll

MlIC1IlIOlmthm cantScms var. amesctnS

, • =exotic (JIoD-nadve) spec:ies

Habit

perennial

tree

shrub

tree

perennial

perennial

shrub

perennial

shnlb

shmb

perennial

subshrub

perennial

shrub

shnlb

perennial

annual

perennial

perennial

perennial

annual

annual

annual to
perennial

BotanbJ Survey. Bodle HUIs RV Pck 17



Table 2. (Continued) Plant species observed in June, 1996, on the Proposed Bodie
Hills RV Park (nomenclature from Hickman 1993).

. I

I

...:

FAMILY
Species Habit

Sen«io int~gerrimus biennial or
perennial ,-

Smuio multiloblltus annual

St~hllnomniIJ spinoSil (Lygodtsmia s.) perennial

• TllTIlXDcum offidnalt perennial
Tdrlldymill amescms shrub

unknown Asteraceae •
Wyethill molUs perennial

BORAGINACEAE
Cryptanthtl ciTCUmsdsSll annual

CryptantluJ JlavocullltJI perennial •
CryptllntIuJ torreyllnll annual

PlIlgiobothrys sp. annual

BRASSICACEAE
Arllbis d. c.obrensis (possibly A. bodimsis) perennial •ArAbis pulchrw perennial

ATAbis sparsiflorll var. subuillosll perennial
Descurainill pinnlltll annual

• DescuTllinill sophill annual
PhoeniCllUlis chrirllnthoidtS perennial «

• Sisymlniu", Illtissimum annual

CAPRIFOLIACEAE
Symphoricarpos rotundi/oIillS (5. VIIccinoidts) shrub

CARYOPHYLLACEAE
SDme bmJIlrdinll perennial
S,1me mmzitsii perennial

CHENOPODIACEAE

Chmopodium sp. annual
GrllYill spinosll shrub 4

MonolepisnuHallillnll annual

• 5Illsolll tTllgus annual

FABACEAE

AsirAglllus d. malacus perennial
Astragalus iodanthus Val. iodanthus perennial

Botanical Survey, Bodle HiDs RV Pa 18 Mark BasJey 199'7
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Table 2. (Continued) Plant species observed in June, 1996, on the Proposed Bodie
Hills RV Park (nomenclature from Hickman 1993).

•

FAMILY
Species

Astragalus sp.
Lupinus argenteus var. heteranthus (jncl L. caudatus; L. inyoensis)

GROSSULARIACEAE

Ribes aureum
Ribes velutinum

HYDROPHYLLACEAE

Nama densum
Phacelia humilis

LAMIACEAE
Mentha Ilrvensis

Monardella glauCil

LOASACEAE

Mentulill sp.

ONAGRACEAE

Camissonia pusillil
Gayophytum diffusum var. parvi/lorum
Gayophytum Tamosissimum

POLEMONlACEAE
£riIlstrum wilcoxii

Gilill sp.
Leptodactylon pungens
Linsmthus septentrionalis

Navarretia breweri

Phlox condensata (P. covillei; P. CIlespitosa var. condensata)
Phlox stansbury;

POLYGONACEAE
Chorizanthe watson;;

Eriogonum d. e1atum
Eriogonum microthecum

Eriogonum ovalifolium var. nivale
Eriogonum sp.
Eriogonum umbellatum

• Polygonum d. aviculare
Rumex SIllidfolius

Habit

perennial

perennial

shrub

shrub

annual

annual

perennial

perennial

annual

annual

annual

annual

annual

annual

subshrub

annual

annual

perennial

perennial

annual

perennial

shrub

perennial

annual

shrub

annual

perennial
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Table 2. (Continued) Plant species observed in June, 1996, on the Proposed Bodie
Hills RV Park (nomenclature from Hickman 1993).

•

•
FAMILY

Species

PORTULACACEAE
Ctl1yptridium roseum

Lewis", rediviVIJ

RANUNCULACEAE

Delphinium sp.
It RJlnunculus aquatilis

ROSACEAE
Amelanchier utahensis

Holodiscus microphyllus

Pofentilltl biennis

Prunus andersoni;

PurshiIJ fridentata var. tridentatll
Rosa woodsii var. ultTQmontQnII

RUBIACEAE

Galium sp.

SALICACEAE
Salix exiguJI

Salix lufell

Salixsp.

SCROPHULARIACEAE

Castilleja Qngusti/olill (c. chromosa)
CIlstilleja linDTiifolia (C. linDriaefolia)

Mimulus mephiticus (M. densus; M. cocdneus)

Penstemon sp.
Scrophulllrill deserlorum

.. Verbascum thapsus

URTICACEAE

Urlica dioica ssp. holosericea (U. holosericea)

VIOLACEAE

Viola purpureR ssp. aurea.

MONOCOT ANGIOSPERMS (FLOWERING PLANTS)

CYPERACEAE
Carn d. praegracilis

Habit

annual

perennial

perennial

perennial

shrub

shrub

annual or
biennial

shrub
shrub

shrub

perennial

shrub

shrub

shrub

perennial
perennial

annual

perennial

perennial

biennial

perennial

perennial

perennial

l .
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Table 2. (Continued) Plant species observed in June, 1996, on the Proposed Bodie
Hills RV Park (nomencla ture from Hickman 1993).

FAMILY
Species Habit

Carex douglasii perennial

Carex lanuginosa perennial

Carex nebrascensis perennial

Ozrex sp. perennial

Carex vallicola perennial

Eleocharis sp. perennial
Scirpus microcarpus perennial

IRIDACEAE

• Iris missouriensis perennial

JUNCACEAE
]uncus balticus (inel var. montanus) perennial

]uncus saximontanus (]. ensifolius var. montanus) perennial

LILIACEAE

Allium bisceptrum var. bisceptrum perennial
Smilaci1Ul stellata perennial
Zigadenus paniculatus perennial

POACEAE

• Achnatherum hymenoides (Oryzopsis h.) perennial

Ach1Ultherum occidentalis ssp. pubescens (Stipa e1men1 perennial

Achnatherum thurberianum (Stipa thurberiana) perennial

Agropyron sp. perennial

• Bromus tectorum annual

Elymus elymoides (Sitan~ hystrix) annual
Leymus cinereus (Elymus c.) perennial

Leymus triticoides (Elymus t.) perennial
Melka stricta perennial
Muhlenbergia richardsonis perennial

• Poa d. compressa perennial

Poa pratensis ssp. pratensis perennial
Poa secunda ssp. secunda perennial

Poa sp. perennial
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APPENDIX A

CNDDB Native Species Field Survey FOll1\s

for

Bodie Hills cusickiella (Cusickiella quadricostata) and

Masonic rock cress (Arabis cobrensis)
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, Map pop f:

Occ## --------
Map index ##

Elm Code------------
Copy to

California Native Species Field Survey Form
<AU.: Natural Diversity Oats Base For olfQ:i use Only

California Dept. of Ash and Game
1416 Ninth Street, 12th Floor Source Code Quad Code _

Sacramento, CA 95814

I 3cientifIC narrie:(oo oOd9s) : Arabis cr. cobrensis

)ate of fiekl wofk: _0_June 4. 1996__1
I ~ Goy yoM.

• I

Phone: 619·873·5326
Other knowledgeable individuals (name/address/phone):

Reporter: Mark:=:::.:.:.. ..::B..=.!agi!:.le~y:_=--~___:"~~----­
Address: P.O. Box 1431, Bishop, CA 93515

ISpecies found? [X) [ ] --:-:-..,........,.-=-- _
• I y.- ID "nd,~

Total ## indiv: 2 Subsequent visit? [ ) [ X )

I[X ] 1·10 [ ] 11-50 [ ] 5,.,00 [ ] 101·HXlO (~] 1;'.

Compared to your last visit: [ ] more [ ] same [ ] fewer

• lis this an existing CNDDB occurrence?[ ] [X] [ ]
yes,Oed ,., .... 1----------------------1

Population area: [ X]< 1 m 2 [ ] ,-5 m2

Collection? If yes: ---...m-~-- ~ [] 5.25 m2 [ ] 25-100 m2 [ ] 100 m·' ha [ ] 1 ha+ (>2.511C)

ISurvey intensity (time.
area w.'sred, method, e~.):

Intense survey of canyon bottom and lower slopes. Did not survey very far upslope above the two plants
found.

• IPlant Information: Phenology (%): __vegetative 50% bud 50% flowering __fruiting __dormant

Age class (%): seedling immature 100% mature senescent other age:

Location: (Ftease also attach orctawmap on back.)

IRegion: Eastern Sierra Place: Bodie Hills General location: Oearwater Creek Canyon

• SpecifIC About 0.5 miles east ofUS Highway 395 on Bodie Road (State Route 270), about 150 feet west of closure gale on road andIlocation: south on theb~ of the north-facing canyon slope.

ICounty: ~M;,:o~n~o_--------LandownerlMgr: _Pri_·....;.v.:..:.;ate~ _

• Quad name: Big Alkali [X ]7.5' [ ]15' Elevation: ....;.6900~_feet~ _

IT. 4N R. 25E unsurveyed Sec._ erd T.__R. Sec._

T. R. Sec. UTM:

Habit.' Description: (Plant oommunilies, dominants, associates, substl8telsols. k>pographylaspectlslope)• I North-facing canyon slope, near base of rocky slope. Big sagebrush scrub with Artemisia tridentata, Chrysothamnus viscidiflorus,
Pursma tridentata var. lridentala, and occasional Ephedra viridis, Ribes velutinum, Leptodactylon pungens, and Eriogonum
umbellatum.

Cher rare ssp.? No

• ISite Information: CurrenVsurrounding land use:
Open area, south ofpaved road. In proposed RV Park area

IVISible disturbances, RV Park development will avoid this site.

possible threats: .
Overall site quality: [ ] excellent [1] good [ ] fair [ ] poor Comments:I Many stems from the base of each plant Fruit immature. ID is not certain due to immature fruit. Could possibly be Arabis

bodiensis.

Det.nnlnation:IMark Bagley. Jepson Manual 1993

Pho~: [ X none [ Jside ( 1pmt
[ Jplant ( ] habitaI ( ]ciag"ostic teaIu.. [ ]olher
May we obtain dJpl"lC8I8s at our expense? ( ] yea [ ) no
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". California Native Species Field Survey Form •
..... t>: Natural Diversity Data Base ~r o!flOe use onty

California Dept. of Fish and Game
Source Code Quad Code1416 Ninth Street, 12th Floor

Sacramento, CA 95814 Elm Code Occ #IIDate of field wor1c~uDe ~ 1996 r- I Copy to Map index #I

ScientifIC name (no oode8~ ': Cusickiella quadricostaUl Mappbpt:

Species found? [Xl[ ] Reporter: Marie Bagley
y.- Illl " ntt. whY'! Address: P.O. Box 1431, Bishop, CA 93515

Total #I indiv: 50-100 Subsequent visit? [ J(X J
r- 1'1)

Phone: 619-873-5326
[ )1-10 [ ] 1HiO [X) 5,.,00 [ ] 101·1<XlO [ ]1001+

Other knowledgeable individuals (name/address/phone):
Compared to your last visit: [ ) mora [ J same [ ) fewer

Is this an ex~ingCNDDB occurrence? [ J[X J [ J
y.., Oocf 1'1) WIk.

Collection? If yes: DO
Population area: [ ]< 1 m 2 [ ) 1-5 m 2

) 5·25 m 2 [X] 25-100 m 2ruriler ~ [ [ ) 1oom-' ha [ ] , ha+ (>2.5 ac)

Survey intensity (lima. Intense survey north of population, but extent 10 south of any additional patches not determined.
8188. CC>'er8d, method. etc.):

Plant Information: Phenology (%): __vegetative __ bud 100% flowering __frUiting __donnant

Age' class (%): _ seedling immature 100% mature senescent other age:

Location: (Aease also attach or craw map on beck.)

Region: East.em Siena Place: Bodie Hills General location: Oearwater Oeek Canyon

SpecifIC Approximately 0.3 miles southeast of the junction of US Highway 395 and Bodie Road (S Lale Route 270), on ridge about
location: 0.2 mi soulh of Bodie Road.

County: Mono landownerlMgr: Private

Quad name: Big ADcali IX J7.5' [ J15' Elevation: 6980 feet

T. 4N R. 2SE WlSurveyed Sec. .-d T. R. Sec.-- -- - -- -- -
T. R. Sec. UTM:

Habitat DescrIption: (Plane communitie$. dominants, associates, substrata/sois, t>pogaphylaspectfalope)

Big sagebrush saub with Artemisia tridentata, Chrysotlu1mnus viscidijlorus, PurshUJ tridentata var. tridentata, and Elymus
elymoides. Plants growing in a relatively open area with few shrubs, in clayey soil. Gentle slope on ridge top.

Olher I8f8 ssp.? No

511. Information: CurrenVsurrounding land use:
Open area. Leach field proposed a few hWldred feet 10 the north.

Visible disturbances, No disturbance. Proposed leach field and RV Park to nor1h should avoid this site.
possible threats:

Overall site quaraty: [ ] excellent [X] good [ ) fair [ } poor Comments:

De'.nn!lUIt!on: Phot:>vaPI-: ( X none ( ) &ide ( ) pmt

Mark Bagley, Jepsou MaouaI 1993 ( ]pn ( ]habiIaI ( ]cIaglOStic teahJl8 ( ]otI«
May we obtain clJprlC8leS at our expense? ( ))'81 ( )nc>
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Supplemental Botanical Surveys
for the

Proposed Bodie Hills RV Park

June - July, 1998

Introduction

This report communicates the results of a supplemental botanical survey performed at
the site of a proposed recreational vehicle campground (RV Park) near Bodie, Mono County,
California. The proposed RV park site is located adjacent to Clearwater Creek, in the area
where it closely parallels Bodie Road, about 1/2 mile east of the junction with Highway 395.
Previous botanical work at the site (Bagley, 1997) has documented the plant communities and
species over most of this area. The work described here concerns four smaller areas that are
located at the edges of the proposed development area. Together, these supplemental survey
areas (collectively called the "study area" in this report) total 4.5 acres (Figures 1 and 2).
About 27 % (1.2 acres) of the 1998 study area was also surveyed in 1996 by Mark Bagley, so
only 3.3 acres represent newly investigated habitat.

Previous work at the site included properly time field surveys that developed a species
list and characterized the existing habitat for plants, and a literature search that identified
potentially occurring sensitive plant species (Bagley, 1997). Intensive searches for sensitive
species were conducted in the four supplemental areas during the months of June and July,
1998. In this report, previous sensitive plant species work is updated, the methods used for
1998 surveys are described, and the results of these surveys are reported.

Methods

A literature search was conducted in 1996 by botanist Mark Bagley to identify
sensitive plant species with potential to occur in the study area (Bagley, 1997). A search of
the California Natural Diversity Data Base (CNDDB) was included. This review was updated
in 1998 (Table I). Database search results, combined with information from local and
regional floras (Halford and Fatooh, 1994, Hickman, 1993, Messick, 1982) indicated that
seven sensitive plant species are known to occur near, but not within, the study area.
Potentially occurring plant species were considered sensitive if they have current state or
federal status as rare, threatened or endangered (California Department of Fish and Game,
1998a), are listed in the CNDDB list of special plants (California Department of Fish and
Game, 1998b), or are listed by the California Native Plant Society in their inventory of
sensitive California plants (Skinner and Pavlik, 1994).
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Figure 1. Map of the proposed Bodie Hills RV Park.
showing three of four areas. designated "Water Tank".
"Leach Field", and "Cut Slope" (see inset for the
"Power Line" area), Transects within shaded areas
were surveyed in June and July. 1998. Contours shown
are not to scale.
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Table I. Sensitive plant species potentially occurring at the study area. Flowering period
data is from Skinner and Pavlik (1994). Adapted from Bagley (1997). Key to symbols
follows table.

Scientific/Common Name Rank or Status· Habitat Flowering
Life Form FWS DFG NDDB CNPS Period

Arabis bodiensis SC - S 1.3 lB saaebrush scrub,

Bodie Hills rock cress
pinyon juniper June -

woodland August
perennial herb

Arabis cobrensis - - S I ... 2 sasebrush scrub,

Masonic rock cress S2 ...
pinyon juniper June -

woodland. sandy July
perennial herb .oils

Arabis microphylla . - S3.3 4
rocky oUlcrops,

vaT. microphylla pDlyon juniper June -
small Ivd. rock cress

woodland July
perennial herb

Cusickie/la quadricoslala SC - S2.2 IB saaebrush scrub, May -
Bodie Hills cusickiella

ptnyon juniper
Julywoodland,

perennial herb ridges, clay .oils

Eriogonum beatleyae - - - 2 sagebrush May -
scrub

Beatley's buckwheat August
perennial herb

Phacelia monoensis SC - S2.1 lB sasebrush scrub, June -
Mono County phacelia

pinyon juniper
Julywoodland, red

annual herb day soils

Streptanthus oligan/IUls SC - S2.2 lB pwlyon juniper June -
woodland

Masonic Mtn jewelflower July
perennial herb
I. Rank or status, by agency:

FWS = US Fish and Wildlife Service status. SC = Species of Concern (CDFG, 1998b).
DFG = California Department of Fish and Game listings under the Native Plant Protection Act and the

California Endangered Species Act (none currently listed).
NDDB = California Natural Diversity Data Base rankings by the CDFG (CDFG, 1998b).

8\ is < 6 occurrences or < 1000 inds or < 1000 ac; 82 is 6-20 occ or 1000-3000 inds or 2000-10000 BC

83 is 21-100 occurrences or 3000-10000 inds or 10000-50000 8e; ranking uncertainty is shown by "....
"threat numbers" follow decimal: .1 = very threatened, .2 = threatened, .3 = no threat currently known.

CNPS = California Native Plant Society listings (Skinner and Pavlik, 1994)
IB = rare and endangered in Calif. and elsewhere
2 = rare, threatened or endangered in Calif., but more common elsewhere
4 = plants of limited distribution, a watch list
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Specific areas within the larger project area were identified for supplemental botanical
characterization and sensitive species surveys in 1998, based on a request from the Mono
County Planning Department. A field reconnaissance meeting between the consulting botanist . I
and one of the project proponents (Mr. Bill Lapham, Yerington, Nevada) was held to provide
assurance that the entire area would be surveyed as requested. Four specific areas, designated
"water tank", "leach field" and "cut slope" (Figure 1), and "power line" (Figure 2), were
mapped and marked with flagged lathe, clearly delimiting the extent of botanical survey work
to be performed in 1998. 1

Directed field surveys for sensitive plants were performed on June 13, June 27-28, and
July 12, 1998. These surveys were performed within the normal anthesis period for all of the
previously targeted sensitive species (Table 1). The search pattern for sensitive plant species
in each area used transects located every twenty five feet. Transects within the power line
area (0.9 acres) paralleled the proposed overhead transmission portion, covering a corridor (50 4
feet wide, requiring three transects) that extends for 800 feet from the existing pole line
(Figure 2). Within the water tank area (J.5 acres) and the leach field area (1.2 acres), all
transects extended down slope from 20 feet beyond the lathe markers to the cleared area
bordering Bodie Road (State Route 270). Within the cut slope area (0.9 acres), aU transects
extended down slope from the markers to roughly 10 feet from the channel of Clearwater . 4
Creek, where the transition from sagebrush scrub to riparian scrub was encountered.
Transects were searched along their entire length while walking slowly. All field surveys
were performed by James Paulus of Bishop, California, serving as a consulting botanist for
L.K. Johnston and Associates, Mammoth Lakes, California.

•
Results

Plant Communities

Vegetation throughout the study area (ie, within all four areas surveyed in 1998) was
found to consist of a single community, composed mainly of sagebrush (Artemisia lridemala),
antelope bush (PlIrshia tridentata), and rabbitbrush (Chrysolhamnlls viscidiflonJs). This plant
species composition is typical of Holland's Big Sagebrush Scrub community (Holland, 1986);
and it is the most common plant community found at the proposed RV park site (Bagley,
1997). Big Sagebrush Scrub is widespread in Mono County (Mono County Planning
Department, 1993), and can be found in various forms across the eastern Sierra Nevada
between Modoc and Inyo Counties. The density of living perennial cover, expressed as a
percentage of the soil surface covered, ranged from < 5% (at the westernmost ridge top in the
power line area) to about 60% (at the foot of the cut slope area). The median cover value for
surveyed areas was 30% by Big Sagebrush Scrub.

The presence of sparse single needle pinyon (Pinus monophylJa) at the northeastern
part of the water tank area may be interpreted as signaling the presence of a second
community, Great Basin Pinyon-Juniper Woodland (Bagley, 1997). This woodland is
typically dominated by single needle pinyon and Utah juniper (Juniperus osteosperma), with
an understory dominated hy sagebrush (Holland, 1986). It 81so is common and widcsprcnd in
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the surrounding Eastern Sierra and Great Basin. Within the water tank area, the community is
probably best characterized as transitional between well developed Big Sagebrush Scrub and
the more typical Great Basin Pinyon-Juniper Woodland that is located well up slope from the
project area.

Big Sagebrush Scrub species (and occasional wild iris, Iris missouriensis) dominated
all ephemeral drainages in the study area. Searches of the small drainages at the western
edge of the water tank area, at the cut slope area, and at about the midpoints of the power
line transects, found evidence of only seasonal flows. No populations of riparian forest or
riparian scrub species were found in these drainages.

Plant Species Occurrences

A total of 91 species from 27 plant families were found within the study area (Table
2). Eleven additional plant species were added to the project area species Jist developed from
1996 surveys by Bagley (1997). Most of the added species were restricted to two ridge top
clay lenses habitats that will be crossed by the proposed overhead portion of the power line.
Mat-like Asler scoplllal1Jm, Slenotlls acallUs, and Antennaria dimorpha were found among
low Artemisia and Eriogonllm in reddish clay with embedded cobbles -- exposed on the
western ridge at 100 to 150 feet distance beyond the existing pole line (Figure 2), and on the
eastern ridge at 750 to 800 feet distance (the end of the proposed overhead portion).

Sensitive Plant Species Occurrences

.NQ .9~c.urrences of state Qr f~d~ra\ly listed plants were found in 1998 surveys
conducted at the proposed Bodie Hills 'RY ·Park.· AIr species tfiat were observed but not
immediately recognized were keyed by the consulting botanist to taxa sufficient to conclude
that listed species were not present in 1998.

A large population of Bodie Hills cusickiella (Cusickiella quadricostata) was
encountered during survey work in the power line area. Bodie Hills cusickiella, numbering in
the hundreds of individuals, occurs on red clay soil bands exposed along the eastern side
(near the top) of the first ridge that is to the east of U.S. Highway 395 and south of the
junction with State Route 270 (Figure 3). This population stretches from approximately 250
feet to the north of the proposed power line corridor to approximately 200 feet to the south of
the corridor. The location and extent of this population can be roughly distinguished from the
surrounding typical Big Sagebrush Scrub by a noticeable change in the community structure
and soil type (see the description of the low Artemisia-Eriogonum association described
above). The maximum width of the population is 55 feet, at a point about 100 feet to the
north of the proposed power line corridor. The proposed power line would appear to pass
over this C. quadricoslata occurrence, in a direction that is perpendicular to the overall shape
of the population, for a distance of about 15 feet.

Spring wildflowers were present in gr~!t@urulJUU;.eJn Q.2~,_due_to._.a,.faY.o[abJy-. ~t

climate. This climate a~-- avors t e acc~j-rli~y of sensitive species survey work in general.
e...-----
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When a favorable spring pattern occurs, potential diversity is realized to a greater degree than
in drought years, while sufficient evidence in flowering and fruiting structures is more likely
to be made available. During the transect surveys in both June and July, sign of heavy I
grazing use by deer was observed. However, there was no evidence that this area had been
used for livestock during the 1998 growing season, and it is concluded that livestock activity
had no influence on the ability to detect sensitive plants during this survey.

I
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Figure 3. Location of f. guadricostata near the 11" = 1500 ft.
junction of U.S. IIwy. 395 clnd State Route 270 in Mono CoulIly, Cal Jrut'lIla.
The approximate extent of this population is depicted a hatched area. The N
contour interval is 40 feet.
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Table 2. Bo6e Hills RV Pari< Supplemental Bolanica' Survey 1998 Survey Area

Water Tank Leach Field Cut Slope Power Line

Gymnosperms
: I

Cupressaceae
Juniperus os'eosperma x

Ephedraceae
Ephedra viridis x x x x

Pinaceae
·1 .

Pinus monophylla x x

Angiosperms (dicots)
Apiaceae

Lomatlum nevadense x 4
Asteraceae

Antennaria dimorpha x
Arlemisia cana ssp. bolanderi x
Arlemisla nova x x
Arlemisia tridentata x x x x

4Aster scopu/arium x
Briclcellla oblongifolia var. I'n#foli. x x

• Chaenacfus doug/asll var. doug/asll x x
• Chaetopappa erlcoldes x x

Chrysothamnus nauseosus x
Chrysothamnus vlscidiflorus x x x x
Cirsium sp. x
Crepls intermedia x

• Erigeron bloomeri var. bloomerl x x x x
Lay/a g/andu/osa x
Machaeranthera canescens var. canes x x
Senecio multilobatus x x x x «

• Stenotus acaulls x
Stephanomerla spinosa x x
Wyethia mollis

Brassicaceae
• Arabls holboellli x «Arabls pulchra )( x

Arabls sparsiflora var. subvillosa x
Cuslclciella quadrlcosta'a x
Descurainia sophia x x x x
Phoen/caulls cheiranthoides x

Cactaceae 4
• Opuntie sp. x

Caprifoliaceae
Symphoricarpos rotundlfolius x x

Chenopodiaceae
Chenopodium Ifl. X

Grayla spinosa x x
Sa/so/a tragus x



Bode ~s RV Pari< supPIementBi Botanical Survey 1998 Survey Area
Water Tank Leach Field Cut Slope Power Line

Fabaceae
Astragalus iodanthus var. iodanthus x x
AstragalUS malacus x x
AstragalUS purshii x
Lupinus argenteus var. heteranthus x x

• r GroS5ulariaceae
Ribes sp. x x

Hydrophyllaceae
Cryptantha circumscissa x x x x
Cryptantha torreyana x x x x
Cryptantha fiavoculata x x x x
Nama densum x x x x

* Phacelia glandulifera x x x x
Phacelia humills x x

Loasaceae
Mentzelia montana x x x x

Onagraceae
Gayophytum diffusum var. parvifloru x x x x
Gayophytum ramosissimum x x x x

Polemoniaceae
Eriastrum sp. x
Unanthus septentrionalis x x
Navarretia breweri x
Phlox condensata x x x x
Phlox stansburyana x x x x

Polygonaceae
Eriogonum microthecum x x x x
Eriogonum ovalifolium x x x x
Eriogonum umbel/atum x x
Eriogonum sp. 1 (ann.) x x
Eriogonum sp. 2 (per.) x

Portulacaceae
calyptridium roseum x

Ranunculaceae
Delphinium parishil x

Rosaceae
Amelanchier utahensis )( x
Holodiscus microphyllus x x
Prunus anderson;; x
Pushia tridentata var. tridentats x x x x
Rosa woods;; var. untramontana x

Rubiaceae
Galium sp. 1 x x )( x
Gal/um sp. 2 x

•
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Bodie I-Ms RV Pari< Supplemental Bolanical Survey 1998 Survey Area
Water Tank leach Field Cut Slope Power line

Salicaceae I
Salix sp. x

Scrophulariaceae
Castilleja sp. x x x x
Mimulus mephiticus x x

Violaceae ! I
Viola purpurea ssp. aurea ' .x x x x

Angiosperms (monocots)
Cyperaceae

Carex sp. x x
Eleocharis sp. x t

lridaceae
Iris mlssouriensls x

Juncaceae
Juncus sp. x

Liliaceae ••
• Allium atrorubens var. atrorubens x

Allium bisceptrum var. blsceptrum x
• Calochortus bruneaunis x

Poaceae
Achnatherum hymenoides x x x x •Achnatherum occidentalis ssp. pubes x x x x
Achnatherum thurberianum x x x
Agropyron sp. x
Bromus tectorum x x x x
Elymus elymoides x x x x

• Hesperostipa comat. ssp. comata x x x
Leymus clnereus x x x x
Leymus triticoides x
Melica stricta x x x x
Muhlenbergia sp x
Poa pratensis ssp. pratensls x x x x «Poa secunda ssp. secunda x x x x

• Poa whee/erl x x
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Introduction and l\'lethods

INTRODUCTION

This report describes the wildlife resources occurring at the site'ofthe proposed
Bodie Hills RV Park. It is designed to meet the infonnation needs of public resource
management and planning agencies with respect to baseline conditions at the project site
and to assist in assessing impacts of the proposed project on migratory mule deer
(Odocoileus hemollius) and any special-status wildlife species that may occur on the site.
The objectives of the report are to:

1. identify plant communities and characteristic species;

2. detennine use patterns and habitat values for mule deer and any special-status
wildlife species;

3. assess and quantify project-related impacts to mule deer and any special-status
wildlife species; and

4. provide a mitigation plan designed to minimize potential impacts to mule deer and
any special-status wildlife resulting from the proposed project.

PROJECT LOCATION AND DESCRIPTION

The project area is situated on approximately 13 acres located immediately
adjacent to State Route (SR) 270 in Clearwater Creek Canyon, Mono County, California
(T4N, R25E , S25E) (Figure 1). The 13 acre project site is part of a larger 155 acre
private parcel located within the Bureau ofLand Management (BLM) Bridgeport Valley
Management Area. Via roadway travel, the project is approximately 20 miles north ofLee
Vining and 9 miles south ofBridgeport. The site encompasses relatively flat terrain in a
narrow canyon bottom (100 to 400 feet wide) that extends from the intersection ofSR
270 and SR 395, easterly up the canyon for approximately 3/4 mile. The site is bounded
on the north and south by steep, rocky slopes that rise rapidly from the canyon floor.
Clearwater Creek flows the entire length of the project area in a 14 foot deep channel that
varies in width from 30 to 60 feet. The area is currently ungrazed but does show evidence
ofhuman disturbance (e.g., litter, campfire rings, etc.).

The proposed development includes the following: a general store, restaurant and
office; a recreational vehicle park with 45 full hook-up spaces and a laundry, shower, and
restroom facility; a tent camping area; eight camping cabins; 10 housekeeping units; an old
west museum; a maintenance building; one owners residence; and two caretaker
residences (Figures 2a and 2b).
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Figure 1. Location of the Bodie RV Park Project Area in Mono County, California.
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SURVEY METHODS

On October 23, 1995, the investigator met with the client, Bill Lampi, at the
project site to discuss the project, exchange information, and agree on the exact boundary
of the area to be included in the surveys. The investigator also obtained existing
information pertaining to the project site including geographical maps and site plans.

Prior to the commencement offield work, the investigator consulted with Ron
Thomas of the California Department ofFish and Game (CDFG) and referenced the
CDFG Natural Diversity Data Base (NODB 1995) for a list of special-status wildlife
species that could possibly occur on the site. Special-status wildlife include all vertebrate
and invertebrate taxa that are legally protected under state and federal Endangered Species
Acts or other regulations. Species were included on the list if their geographical ranges
encompassed the project area or if their habitats occurred there. Additionally, the
investigator consulted with BLM biologist Teny Russi and referenced the BLM Bishop
Resource Management Plan and Environmentallmpact Statement (RMPIEIS) for a list of
threatened, endangered, proposed, and sensitive wildlife species (TEPS) that could occur
in the project area and surrounding vicinity.

The criterion applied in this investigation in determining whether the proposed
project win have a significant effect on sensitive species wildlife include: 1) project effects
interfere with the movement of any resident or migratory wildlife species; and 2) project
effects that substantially diminish habitat for fish, wildlife, or plants (California Office of
Planning and Research and the Office of Permit Assistance 1986).

Radio-telemetry data compiled by CDFG on the East Walker and Mono Lake deer
herds (Taylor 1991) was consulted to determine deer migration patterns in the project area
and vicinity.

Field Surveys

Four field surveys were conducted in the project area during the months of
November and December, 1995 to survey for mule deer and special-status wildlife species.
Surveys consisted of walking the project site using meandering transects. During the
surveys I recorded all wildlife species encountered, as well as other indicators ofwildlife
(e.g., tracks, droppings, trails, etc.), and assessed the plant communities on the site for .
their wildlife values. All wildlife species or sign observed during the surveys were
recorded in field notes and plotted on a topographic map (1 in. =40 ft. scale) of the area.
In addition, any specific areas of mule deer movement or concentration (e.g., feeding or
resting areas, travel routes, etc.) were also mapped.

Surveys for sage grouse were performed simultaneously with deer and other
special-status species wildlife surveys. A trained dog was used to locate grouse along
transects. Surveys were conducted by walking the transects and recording the number and
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locations ofgrouse flushed by the dog and the locations of any grouse sign (e.g.,
droppings, tracks, feathers, etc.) observed. Habitat types in the project area were
described following the wildlife habitat relationships classification system (Mayer and
Laudenslayer 1988).
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Survey Results

RESULTS

Habitat Types in the Project Area

Three habitat types occur on the project area: big sagebrush scrub, pinyon pine
forest and willow-riparian. AJong Clearwater Cree~ big sagebrush scrub and willow
riparian vegetation form a mosaic type dominated by big sagebrush and willow. The
following includes a brief description of each habitat type and the wildlife species most
likely to inhabit them.

Big Sagebrush Scrub

Vegetation. Big sagebrush scrub is the most ex1ensive habitat type in the project
area. This vegetation type is widely distributed throughout the eastern Sierra and the
Great Basin (Mayer and Laudenslayer 1988). It dominates vegetation on the canyon floor
adjacent to Clearwater Creek and is characterized as a generally dense (60%-70% ground
cover), tall (2-4 foot) scrub dominated by big sagebrush (Artemisia tridentata) and
rabbitbrush (Chrysothamnlls spp.). Other associated shrubs included bitterbrush (Plirshia
tridell/ala), Morman tea (Ephedra nevadensis) and horsebush (Telradymia spp.). The
most corrunon of the scattered herbs include Indian ricegrass (Achnatherum hJ111e1loides),
squirreltail (Elymus e/ymoides), brome grass (Bromus spp.), buckwheat (Eriogo/lum spp.)
and sulphur buckwheat (E. umbel/arum). A more open (30%-50% ground cover) and
shorter (1-2 foot) big sagebrush scrub occur:son the plateau south of the canyon rim.

Wildlife. The big sagebrush community on the project area provides forage, cover,
roosting and breeding sites for a variety ofwildlife species. Some of the bird species
observed in the big sagebrush community during the field surveys included the dark-eyed
junco (Junco hyemalis), song sparrow (Me/ospiza me/odia), dusky flycatcher (Empido/lax
oberholseri), northern flicker (Colapfes auratus), morning dove (Zenaida macroura), and
red-tailed hawk (Buteo jamaicensis). Sign of mule deer, mountain lion (Felis conc%r),
coyote (Canis /atrans), Nutall's conontail rabbit (Sy/vilagus mittallii), black-tailed
jackrabbit (Lepus californicus), and California ground squirrel (Spermophilus beecheyi)
were observed in the big sagebrush community. During the survey on November 17, a
mountain lion track was observed in big sagebrush vegetation on the soutb side of the
Bodie Road near the site proposed for trailer space 38. During the same survey, a
mountain lion carcass was found in a rock outcrop at the northwest comer ofthe project
site.
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Pinyon Pine Forest

Vegetation. Pinyon pine forest dominates vegetation on the rocky slopes and flats
lying north and south of the canyon rim. This was a rather open forest dominated by
singJeleaf pinyon pine (Pinus mO/lophylla), with a few scattered western juniper
(Juniperus occidel11alis). Common understory associates included big sagebrush,
bitterbrush, rabbitbrush, Monnon tea, squirreJtail, and Indian ricegrass.

Wildlife. The pinyon pine forest on the project site provides shade, shelter,
nesting, breeding, perching, roosting, and foraging habitat for many wildlife species.
Primary cavity nesting birds (e.g., woodpeckers) excavate nest holes in pinyon pine snags,
which are in tum used by other cavity nesting species, such as white-breasted nuthatches
(Sitra carolinensis) and mountain chickadees (Parus gambeli). The forest canopy
provides protection for mule deer against extreme weather conditions. Pine nuts are used
as food by Douglas' squirrels (Tamiasciuros doug/asii), golden-mantled ground squirrels
(Spermophilus lateralis), pinyon jays (Gymnorhinus cyanocepha/us), Stellar's jays
(Cyanocitta sterl/en), and Clark's nutcrackers (Nucifraga columbiana). Species observed
in this habitat included the common raven (Corvus corax), northern flicker, mountain
chickadee, house wren (Troglodytes aedon), and pinyon jay.

Willow Riparian

Vegetation. Willow-riparian habitat dominates vegetation along Clearwater
Creek. This habitat type is characterized by a dense scrub comprised ofwillow (Salix
spp.), \vild rose (Rosa woodsii) and big sagebrush.

Wildlife. The willow-riparian community along Clearwater Creek provides the
highest quality wildlife habitat on the project area, offering escape and nesting cover,
forage, and travel corridors for mule deer and many other wildlife species. A mosaic of
dense willow and big sagebrush vegetation provides important hiding cover for mule deer
fawns, and nesting and brood rearing habitat for mountain quail (Oreortyx pictus),
cottontail rabbit, raccoon (Procyon lotor), and r~-winged blackbird (Age/aills
phoelliceus). Other common inhabitants of the willow-riparian community include long­
tailed weasel (Muste/ajrenata), black-tailed jackrabbit, striped skunk (Mephitis mephitis).
coyote, gray fox (Urocyon cinereogenteus), Brewer's blackbird (Euphagus
cyanocephalus), Stellar's jay, house wren, rufous-sided towhee (Pip/o erythrophthalmus),
yellow-rumped warbler (Dendroica coronata), American robin (Tlirdus migratorills), and
fox sparrow (Passere/la i//iaca).

Willow-riparian habitat on the site is also used as a movement corridor by a
number ofwildlife species. The dense willow and big sagebrush vegetation along the
creek drainage provides security cover for species such as mule deer, coyote, gray fox,

I
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mountain lion, and mountain quail, enabling them to move safely up and down the
Clearwater Canyon drainage.

SPECIAL-STATUS SPECIES L~ THE PROJECT AREA

Wildlife surveys in the project area were conducted on November 2, l7 and 27 and
December l7. Eleven special-status wildlife species wer~ identified as having potential to
occur in the project area (Table I). Infonnation on each special-status species identified in
Table 1 is presented below.

Table l. Special-Status Wildlife Species Known to Occur or with the
Potential to Occur on the Bodie RV Park Project Area

Species
Legal and
Protection

Status

Potential for
Occurrence in the

Project Area

SSC,H,MIS
SSC, H, MIS

Mule Deer
Sage Grouse
Sierra Nevada Mountain

Beaver SMC, SSC
Sierra Nevada Red Fox ST, SMC, MIS
California Wolverine ST, SMC
Golden Eagle SSC, FP
Prairie Falcon SSC
Cooper's Hawk SSC
Bank Swallow ST
Willow Flycatcher SE
Band-thigh Diving Beetle SMC

High
Low

Low
Moderate

Low
Low
Low
Low
Low
Low

Moderate-i ugh
SSC;: CDFG species of Special Concern
ST ;: Listed as threatened under the California Endangered Species Act
SE = Listed as endangered under the California Endangered Species Act
H = Harvest species
FP ;: Fujly protected under the California Fish and Game Code
.SMC = Federal species of management concern
M1S = USFS management indicator species

Mule Deer

Status and Range. Mule deer are considered special-interest species because they
are important harvest species in California. Deer which inhabit the project area and
vicinity are from the Mono Lake herd, which winters at lower elevations near Hawthorne,
Nevada, some 30 airline miles east of the project area (Taylor 1991). Beginning in mid-
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April, deer leave the Mono Lake winter range and migrate to summer range located
primarily on the east slope of the Sierra Nevada, from Lundy Canyon north to Sonora
Pass. The migration corridor used by the Mono Lake herd between winter and summer
ranges encompasses the entire width of the Bodie Hills, from the north shore ofMono
Lake, north to the East Walker River drainage (Taylor 1991).

Radio-telemetry studies ofthe Mono Lake herd conducted by Taylor (1991)
indicated that the project area and vicinity provided important transition range for mule
deer. During the Taylor (1991) study, which was conducted from March 1988-June 1991,
7 of 30 radio-colJared deer from the Mono Lake herd migrated through the project vicinity
to summer range located on the east slope ofthe Sierra Nevada in the Dunderberg Creek,
Green Creek, and Twin Lakes drainages. These 7 deer crossed SR 395 just south of its
junction with SR 270. Assuming that the radioed sample of deer was representative of the
entire population of deer wintering in the Mono Lake deer herd, a reasonable assumption
given the trapping methods, about 24% of the Mono Lake population, or some 720
animals, moved through the project vicinity during the Taylor (1991) study.

Over the last ten years, the Mono Lake deer herd has experienced a population
decline. This decline is attributed to poor forage conditions on seasonal ranges as a result
of drought induced changes in habitat quality. Additionally, intensive livestock grazing,
plant succession, predation, road kills, and residential development on portions of the
summer range and in the migration corridor are factors which may adversely affect deer
population numbers (Thomas 1986).

Habitat Four habitat components are essential to deer: thermal cover, hiding
cover, foraging areas, and watering areas. Thermal cover provides deer with protection
from adverse weather, such as extremely high or low temperatures. Hiding cover is a
feature of habitat that conceals deer from predators and human harassment. Foraging
habitat is critical to deer, especially during spring and summer when the energy demands
of deer are greater because oflate-term fetal growth, lactation, weaning, and the growth
and formation oftissues. Lactating does have high water requirements in the summer and
therefore, rely heavily on sources ofpermanent water.

The project area and surrounding vicinity contains the four habitat components
essential to deer and therefore, provides high quality mule deer habitat. It supports a
number ofplant communities that offer a wide range ofcover and forage species. Optimal
mule deer fawning and fawn rearing habitat occurs adjacent to Clearwater Creek where
intennixing of the big sagebrush and wiIJow-riparian plant communities forms a high
degree ofvegetational interspersion. Plant communities with high interspersion provide
large amounts of edge habitat per unit area. Edge habitats or ecotones, such as where the
big sagebrush, willow-riparian, and pinyon pine habitats come in contact, furnish a wide
variety of food and cover along the contact zone.

Occurrence in the Project Area: No mule deer were observed on the site during
the surveys, however, sign ofmule deer (tracks, droppings and beds) was observed

I

: I

I

I

Mono County Planning Department
Bodie RV Pa1k Wildlife Assessment 8

Timothy Taylor, Consulting Biologist
January 6. 1997



•

I I throughout much of the project area and surrounding vicinity. During the first 3 field
surveys conducted on November 2, 17, and 27, a total of29 deer tracks were observed in
the project area (Figures 2a and 2b). It is imponant to note that deer tracks were counted
during these first three surveys for the purpose of detennining important deer use areas,
and do not reflect total numbers ofdeer using the project area. Of the 29 tracks recorded,
17 were observed south of the Bodie Road (SR 270), primarily in big sagebrush
vegetation adjacent to Clearwater Creek. The remaining 12 tracks were observed north of
the Bodie Road in both big sagebrush and pinyon pine habitat (Figures 2a and 2b). Most
of the tracks observed were oriented in a generally north-south direction, indicating that
they were made by summer resident deer as they moved between watering areas on
Clearwater Creek and bedding sites located on adjacent upland areas. Because the project
area is in proximity to permanent water, it provides suitable fawning and fawn rearing
habitat for a small number ofmule deer does. The rock outcrops, large boulders, and
associated big sagebrush, willow-riparian, and pinyon pine stands on the site provide
fawns with suitable hiding cover.

On December 12-15, the first snow storm of the winter deposited approximately 1
foot of snow on the project area. During a field survey conducted on December 17, tracks
ofan estimated 35 deer were observed in the snow crossing through the project area. All
tracks observed were oriented in a northerly direction along 7 well-defined trails tbat
crossed the entire width of Clearwater Canyon (Figures 2 and 2b). These trails were made
by Mono Lake deer that migrated in response to the storm from summer ranges located
west of the project area. Six of the trails observed were within an approximate 560 foot­
wide corridor located in the central portion of the project area (Figures 2a and 2b).
Vegetative and topographic features within this corridor facilitated deer movement
through the project area. After crossing the canyon and exiting the project area, most of
the trails turned east along the canyon rim toward the Mono Lake winter range.

Sage Grouse

Status and Range. The sage grouse (Centrocercus urophasianlls) is a special
interest species because it is a harvest species in California and a U.S. Forest Service
Management lndicator Species. This grouse is the largest species of grouse in North
America and occurs throughout sagebrush dominated rangelands in eastern Sierra and the
Great Basin. The sage grouse was once abundant throughout its range, however over­
hunting, drought, and competing land uses, such as livestock grazing, have greatly
reduced its numbers (USFS 1990).

Habitat Sage grouse are entirely dependent upon forms of sagebrush, primarily
big sagebrush (Artemisia !riden/a/a), for food from October through May, and for cover
throughout the year. Sagebrush accounts for 95% ofthe grouse diet during the fall and
winter; forbs and insects are an important item in spring and summer. Sage grouse are
generally most abundant where sagebrush provides 15-50% ground cover. Breeding
occurs in March and April on strutting grounds or mating leks, which are generally
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Figure 2a. Location of deer trails and deer tracks in the Bodie RV Park Project Area,
Mono County, California.
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Figure 2b. Location of deer trails and deer tracks in the Bodie RV Park Project Area,
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isolated areas in open sagebrush. Nesting occurs in May and June, generally within a two
mile radius oflek sites.

Occurrence in the Project Area. No sage grouse or their sign were observed in
the project area or vicinity. The nearest known sage grouse lek is approximately 4 miles
southeast of the project area in Bridgeport Canyon (Terry Russi, BLM, pers. comm.).
The project area does not support suitable sage grouse breeding, nesting, or foraging
habitat.

Sierra Nevada Mountain Beaver

Status and Range. Sierra Nevada mountain beaver (Aplodontia nifa californica)
is a CDFG species of special concern. This is a noncontigious subspecies that ranges from
near Mt. Shasta southeastward through the Sierra Nevada (Bleich and Racine 1991), and
its presence has been reported on the BLM land in the Bodie Hills Management Area
(RMPlEIS 199I). Livestock grazing, road building, and herbicide applications have
influenced habitat suitability for this species (Beier 1989).

Habitat. Mountain beaver occupy steep, high elevation areas characterized by
flowing water next to meadows or dense riparian thickets which have not been noticeably
disturbed by human use (Beier 1989, RMP/EIS 1991).

Occurrence in the Project Area. No mountain beaver or their sign were observed
in the project area during the surveys. The project area does not provide suitable habitat
for mountain beaver.

California Wolverine

Status and Range. California wolverine (Gulo gulo l"teus) is a State threatened
species and a federal species ofmanagement concern.. It occurs from northern
Washington south along the S.ierra Nevada to Walker Pass in Kern County (Ingles 1965,
CDFG 1989). This species has been observed on BLM land in the Bridgeport
Management Area (RMPIEIS 1991).

Habitat Wolverine occupy a variety ofhabitat types between 1,600 and 14,000
feet elevation. Preferred habitat is characterized as open terrain above timberline. Birth of
young takes place in dens ofvarious configurations of rocks, hollow logs, and vegetation.

Occurrence in the Project Area. No wolverines or their sign were observed in the
project area during the surveys. The project area does not provide suitable habitat for
wolverine and the level ofhuman disturbance in the area would probably preclude their
occurrence.
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Sierra Nevada Red Fox

Status and Range. Sierra Nevada red fox (VII/pes vu/pes necator) is a State
threatened species, a U.S. Forest Sen;ce management indicator species (MlS) on the
Toiyabe National Forest, and a Federal species of management concern. It occurs from
the northern California Cascades eastward to the northern Sierra then south along the
Sierra Crest to Tulare County (CDFG 1989). In the Sierra Nevada, the red fox is rare
with scattered populations occurring primarily in higher elevation (5,000-7,000 feet)
coniferous forests. Sightings of this species are infrequent and its status on adjacent BLM
land is unknown (RJv1P/EIS 1991). There has been one recent confirmed sighting of red
fox in the project vicinity. This sighting occurred in early August 1994 approximately 12
miles south of the project area at Dechambeau Creek (Genelle O'Connor, USFS, pers.
corom.). In addition, sightings ofred fox have been recorded on the BLM Bridgeport and
Bodie Hills Management Areas (RMP/EIS 1991).

Habitat. Preferred habitat is characterized by mature coniferous forests
interspersed with alpine meadows or alpine fell-fields. Red fox may, however, occupy a
variety of habitats including alpine dwarf shrub, wet meadow, subalpine conifer, lodgepole
pine, red fir, mixed conifer, montane chaparral, montane riparian and Jeffiey pine. High
quality habitat also includes interspersed open areas for hunting; dense vegetation, rocky
areas and rock outcrops for cover; and hollow logs, stumps and loose deep soil for den
sites.

Occurrence in the Project Area. No red fox or their sign were observed during
surveys in the project area. The project area provides marginally suitable habitat for red
foX; however the level ofhuman disturbance in the area probably precludes their
occurrence.

Bank Swallow

Status and Range. Bank swallow (Riparia riparia) is a State threatened species.
The bank swallow has declined from loss ofhabitat resulting· primarily from flood control
projects.

Habitat Bank swallow occurs in valleys and basins throughout California. It
prefers streamside habitats with steep banks and very little vegetation.

Occurrence in the Project Area. No bank swallows were observed during the
field surveys and suitable nesting habitat does not occur along the banks of Clearwater
Creek at the proj~ site.
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Habitat. This species nests in riparian woodlands and conifer forests that support

a dense canopy. The nesting territory is often located in a small patch of trees that may be
less than 200 feet at the widest point (Herron et al. 1985). Nests are most often
constructed in the largest available trees and are usually situated about 25 feet above
ground. Cooper's hawks forage in woodlands, forests, and edge habitats.

Occurrence in the Project Area. No Cooper's hawks or their sign were observed
in the project area. Pinyon pine habitat adjacent to the project area supports marginally
suitable foraging habitat for Cooper's hawk. However, because this habitat will not be
developed, the project will not adversely affect this species.

\Villow Flycatcher

Status and Range. Willow flycatcher (Empidonax lraillii) is a state endangered
species. The willow flycatcher was fonnerly a common summer resident throughout
California, with its breeding range extending wherever extensive \\~llow thickets occurred.
The species has now been eliminated as a breeding bird from most of its fonner range in
California (CDFG 1992). Loss ofwillow riparian habitat and nest parasitism by brown­
headed cowbirds (MolothunJs Grer) are the principal reasons for the decline of this
species.

Habitat. The willow flycatcher is typically found only where willow thickets are
present. It prefers wet meadows larger than 8 hectares in size where willow cover is at
least 2-3 meters high and divided into clumps separated by patches of open meadow
(Fowler et at. 1991).

Occurrence in the Project Area. No willow flycatchers were observed during the
surveys. The project area does not support suitable habitat for the willow flycatcher.

Band-Thigh Diving Beede

Status and Range. The band-thigh diving beetle (Hygrotus fontinalis) is a federal
species of management concern. This species occurs at four sites within the BLM Bishop
Resource Management Area (NDDB 1995). Livestock grazing and human foot traffic are
current threats to habitat quality where the species occurs (RMPIEIS 1991).

Habitat. This species is apparently associated with thennaJ water sources and may
be tolerant to a range of temperatures. Little is known about the life cycle and habits of
this species.

Occurrence in the Project Area. No surveys for the band-thigh diving beetle
were conducted in the project area. However, according to Terry Russi (BLM, pers.
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Impacts and ~1itjgationMeasures

This section describes potential impacts on ~ildlife from development of the Bodie
RV Park in the project area. Mitigation measures are also provided to avoid or minimize
impacts on special-status wildlife species.

Overview
No special-status wildlife species were observed in the project area during the

surveys. However, mule deer sign was abundant on the site, especially in big sagebrush
habitat near Clearwater Creek. Additionally, the band-thigh diving beetle was not found
during field surveys, but could occur in the project area based upon its presence in
Clearwater Creek. Special-status species that were identified as potentially occuning on
the site but would be unaffected by development of the project would be sage grouse,
California wolverine, Sierra Nevada red fox, Sierra Nevada mountain beaver, bank
swallow, prairie falcon, golden eagle, Cooper's hawk, and willow flycatcher. These
species were not located during field surveys, and low-quality habitat was identified at the
project area.

IMPACTS TO WILDLIFE

The fonowing discussion describes potential direct and indirect impacts to wildlife
that could be affected by the proposed project. Mitigation measures are also provided to
avoid or minimize impacts to wildlife species.

Potential Impact 1: Noise, visual stimulus and other fonns of human intrusion generated
during construction and operation.phases of the. proposed
development could discourage wildlife use ofundisturbed habitat
at the project area and within adjacent natural areas.

Human intrusion reflects disturbances to animal behavior that would render
undisturbed habitat at the project area and adjacent natural areas unsuitable for a species,
without physically impacting habitat. Indirect effects of human intrusion could occur in
the fonn ofconstruction activities, visual stimulus (e.g., lights, motion), noise, and
domestic pets as the result of net population increase within the Bodie RV Park project
area.

A typical problem associated with many rural developments is harassment of
wildlife by free roaming pets. Free roaming domestic dogs can create an intolerable stress
to deer (Reed 1981) and other wildlife, while free roaming house cats can interfere with
the courtship and feeding activities of small birds and manunals (Most 1980). An increase
in the local dog population is expected to occur within the Bodie RV Park project area. It
is likely that employees and patrons of the RV park will have dogs, thereby increasing the
seriousness of this threat to local wildlife, both at the project site and in adjacent
undisturbed areas.
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When considering the proposed project, it is imperative to maintain a regional
perspective, keeping in mind that while the impact of an individual project may not be
significant, the cumulative effect of present and future developments in the Bridgeport
area may well be significant.

The \villow-riparian community along Clearwater Creek is cooler and more mesic
then adjacent habitats, attracting a variety ofwiJdlife species. This highly valuable
resource provides an importance source of water, cover and forage for wildlife, and also
serves as a movement corridor. The loss and fragmentation of riparian habitat from roads,
bridges, building pads, drives and other features could adversely affect daily and seasonal
movement patterns of mule deer, coyotes, mountain lions, mountain quail and other wide
ranging species by substantially altering traditional travel routes. These species require
movement corridors to allow individuals to move between two areas in discrete events of
brief duration (e.g., seasonal migrations or moving between parts of a large home range)
(Beier and Lee 1992).

Natural plant revegetation within disturbed areas can be expected to develop
extremely slow due to severe climate and poor soils. Secondary succession in disturbed
areas would probably, initially become dominated with a mixtures ofherbaceous species
(grasses and forbs) and weeds. It is likely that shrub species would eventually become
reestablished on these disturbed sites provided that soil resources were left intact.

Natural areas, such as the project area, characterized by low levels ofdisturbance
and relatively harsh climates, typically support few weed species (Howald 1982).
However, soil disturbance over large areas results in the decline of native plant species
(decreasers) and encourages the spread of more tolerant weed species (invaders) into the
area. There are numerous plants from throughout the world that have been introduced
into California. These plants have the ability to survive without cultivation (Raven and
Axelrod 1977). The presence of weeds can inhibit the regrowth ofnative vegetation and
also alter the availability of food supplies for herbivores (Howald 1982). In addition,
some species ofweeds can also produce toxins that can be debilitating to some wildlife
species (Cronin et aI. 1978).

Potential environmental effects to wildlife resulting from vegetation removal and
alteration include:

• decreased availability offorage and cover: Breeding, resting and· feeding areas for
wildlife will be lost through removal ofvegetation in the project area;

• increased erosion; and
• increased spread ofweeds.

Potential Impact 3: Construction activities may disrupt wildlife movements and
reproductive activities.
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Implementation of these measures will minimize impacts resulting from visual
stimulus, noise and other forms of human intrusion generated during the operation phase
of the proposed development.

Potential Impact 2: Removal and alteration of habitat.

Mitigation Measures

I

I

.1

1.

2.

3.

4.

5.

6.

7.

removal ofvegetation shall be limited to only those areas identified on the
approved land use plan to protect surrounding vegetation~
management of remaining open space land within the Bodie RV Park project area
shall include restrictions on brush clearing, snag removal, clearing ofunderbrusb,
disposal of trash and hazardous materials, and livestock use~
development designers are encouraged to use techniques to reduce the amount of
area altered by trailer pads, drives and building sites~
with the exception ofbridge crossings, willow-riparian habitat along Clearwater
Creek shall be preserved and maintained within a zone ofno development.
Vegetation management within this zone should be designed to foster wildlife
cover and minimize human disturbance~
where possible. the project proponent shall protect valuable habitat features such
as existing trees, downed logs, snags. rock piles, and water sources~
access to building sites shall utilize existing dirt roads to avoid unnecessary
disturbance to native vegetation at the project site and in adjacent undisturbed
areas~

revegetation of disturbed areas not slated for development shall be conducted
immediately following construction in order to prevent erosion. Native plants
grown from seeds and seedlings obtained fronilocal native stock should be used in
the revegetation ofdisturbed areas. At the project site, the spread of weeds can be
deterred by revegetating disturbed sites as soon as possible, using mulches free of
weed seeds and covering stockpiled topsoil.

Implementation of these measures will minimize impacts resulting from habitat
removal and alteration.

Potential Impact 3: Construction activities may disrupt wildlife movements and
reproductive activities.

Mitigation Me.asures

1. construction activities shall be scheduled during daytime hours only to reduce
disturbance to nocturnal wildlife species;

2. control ofdust generated during site clearing and movement ofheavy machinery
shall be controlled through watering or other acceptable measures.
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used the project site as a foraging and resting area. Later, in mid-December, an estimated
35 deer migrated through the area following a major snowstorm. Migration through the
project area was oriented ITom south to north and concentrated primarily within a 560
foot-wide corridor located in the central portion of the project area (Figures 2a and 2b).

Impacts to mule deer are generally the same as those identified for other special­
status wildlife species. However, it is important to emphasis that noise, visual stimulus,
free-roaming dogs, increased human activity, and other forms ofhuman intrusion
generated during construction and operation phases of the proposed project could
discourage summer resident and migratory deer use of the project area and adjacent
vicinity. Construction of the project wi11 permanently displace a mosaic ofbig sagebrush
and willow-riparian habitat with roads, drives, trailer pads, and buildings. This could
directly impact migratory and summer resident mule deer use of the site by reducing the
amount of habitat available for these animals. Some of the impacts to mule deer resulting
from development of the project site can be mitigated, but impacts from habitat removal
and alteration are unavoidable consequences of the project that cannot be mitigated to less
than significant levels.

Mitigation Measures for Impacts to Mule Deer

1. Restrictions on Fencing
a) solid or wire fencing (barbed wire, chainlink, etc.) could obstruct the

movements of deer and other wildlife through the project area. Therefore,
no solid or wire fences of any kind will be constructed along project area
boundaries. This type of fencing shall, however, shall be used to control
pets within private yard areas;

b) fencing used for public safety along the steep banks of Clearwater Creek
shall incorporate the use ofwood poles, split rails, or other natural
materials to facilitate deer movement through the project area;

c) fencing placed along the banks ofClearwater Creek will incorporate a
minimum 10 foot setback between the fenceline and the creek bank.

2. Establish and Maintain a Deer Movement Corridor
a) the presence of trailers, cabins, and other structures in the central portion

of the project area could present a barrier to deer migration. Therefore, a
deer movement corridor will be established in the central portion of the
project area to facilitate deer passage through the area (Figure 3). The
purpose of the corridor will be to maintain connectivity among contiguous
wildlands occurring on each side ofthe project area;

b) the corridor shall maintain a minimum width of 150 feet and expand the
entire width ofClearwater Canyon (Figure 3). It will be linked to adjacent
undisturbed areas on both the north and south sides ofClearwater Creek
and the north side of SR 270;
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Mr. Steve Higa
Mono County Planning Department
P.O. Box 347
Manunoth Lakes, CA 93546

Dear Mr. Riga:

RECEIVED

DEC - 2 1997

As you requested, I have reviewed comments from Desert Survivors on the Bodie RV
Park Draft Specific Plan and EIR The following comments are keyed to pages,
paragraphs, and/or topics.

Page 69, Animal Life/Comments on "Wildlife Assessment Survey at the Bodie Hills RV
Park"

Second Paragraph

Your comment regarding the importance of riparian corridors to wildlife on a regional
basis is noted. The wildlife report (Taylor 1996) provided a detailed discussion of the
importance ofwillow riparian habitat to local wildlife at the project site and surrounding
vicinity. On page 6, the report acknowledged willow riparian habitat as providing the
highest quality wildlife habitat on the site, offering breeding, nesting, brood rearing, hiding
and escape cover, foraging areas, and travel corridors for a variety oflocal wildlife. It also
provided both common and scientific names ofmany of the more common wildlife species
that could inhabit the riparian corridor during some portion of their life cycles. The report
(pages 6-7) also discussed the importance of the riparian corridor as a travel corridor,
which enables a variety ofwildlife to move safely up and down the Clearwater Creek
drainage. On page 19, the wildlife report further emphasized the importance of the
riparian corridor to local wildlife and discussed potential impacts to wildlife resulting from
loss and fragmentation ofthis important habitat type.

Third Paragraph

Your comments are noted. The wildlife study identified wildlife species having potential
to occur in the project area based on the presence ofsuitable habitat. Even though the
project rite is located within the range ofthe northern harrier and loggerbead shrike, it was
the opinion ofthe wildlife biologist that the project area did not contain suitable habitat for
these species. Likewise, the lack ofwet meadow habitat in the project area would
preclude the occurrence ofthe Owens Valley vole. We acknowledge, however, that these
species. along with the mountain quail, yellow warbler. western white-tailed bare, and
pygmy rabbit should be included in the list ofpotential species presented in Table 1 ofthe
Taylor (1997) report. The wildlife report (Taylor 1997) has been revised to provide

P.o. Box 191-Ju.ae~ CA 93S29
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Mr. Steve 1 .:'
November :5, 1997

infonnation on the status and distn"bution, habitat requirements, and occurrence in the
project area of these additional special-status species.

Fourth Paragraph

Your comments are noted. The wildlife report has been revised to include explanations as
to why suitable habitat for mountain beaver does not occur in the project area.

Page 70, first paragraph

We acknowledge that wildlife surveys for neotropical migrants (e.g., willow flycatcher and
bank swallow) were conducted too late in the year to detect the presence ofindividuaJ
birds. The wildlife report has been revised to include this as a potential reason why these
species were not observed in the project area. However, as indicated in the "Introduction"
and UMethods" sections of the wildlife report, the primary purpose ofthe wildlife surveys
was to determine if the project site contained suitable habitat for these species. A search
of the CNDDB revealed no records ofwi1Iow flycatchers and/or bank swallows in the
project area or vicinity, indicating that the chance ofdetecting either of these species at the
project site was rather remote, eveD during migration. Furthermore, it was the opinion of
CDFG wildlife biologist Ron Thomas l

.2 (peTs. comm.) that the project area provided poor
quality habitat for both bank swallow, willow flycatcher, and mountain beaver. As a
result, a habitat suitability survey for these species was deemed adequate by the contract
biologist for the study, TlD10thy Taylor. Your opinion regarding the project area
supporting marginal habitat for the willow flycatcher is noted.

As stated in the wildlife report (pages 9-10), sage grouse breed on strutting grounds called
mating leks, which are generally isolated areas in open sagebrush. Moreover, the
uResults" section ofthe wildlife report (Taylor 1997, pages 5-6) revealed that DO such
areas occur at the project site or surrounding vicinity. The wildlife report (page 10) also
stated that the Dearest known sage grouse lek to the project site is located some 4 miles to
the southeast in Bridgeport Canyon (Terry Russ~ BLM, peTS. comm.). The presence of
this lek as the closest one to the project area was confinned by CDFG biologist ROD
Thomas2 (pers. comm.). We acknowledge that the presence ofa mating lek is more
important than the presence of individual birds when determining sage grouse abundance.
However, during fall, big sagebrush scrub vegetation can provide important foraging and
roosting areas for sage grouse. Use of these foraging areas can only be determined
through the presence or absence ofindividual birds, which usually occur in family groups.
Therefore, the surveys conducted for sage grouse in the project area were appropriate for
that time ofyear. The timing and intensity ofthese surveys was also detennined adequate
by CDFG biologist RonTho~ (pers. comm).
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Mr. Steve H;ga
November 25, 1997

Paragraph 2

A single dusky flycatcher was observed by Timothy Taylor, Consulting Biologist, on
September ]5, during a brief site visit (] 0- I5 minutes) to the project area. The site visit
was conducted for the purpose of formulating a cost estimate for the wildlife assessment.
The wildlife report has been revised to clarify the timing of this observation.

Paragraph 3

Your comments are noted. We will attempt to contact the local chapter of the Audubon
Society and to provide any relevant survey infonnation in the wildlife report.

Paragraph 4

Your comments are noted. As mentioned earlier, the wildlife surveys were sufficient to
detennine if the project area contained suitable habitat for TES neotropical migrants, sage
grouse and other sensitive wildlife. The project area was evaluated by Taylor (1997) and
Thomas1.2 (pers. comm.) as providing poor quality habitat for bank swallow and willow
flycatcher, thus eliminating the need for further survey. Additionally, because no suitable
lekking habitat was located on the site and the nearest known lek is located some 4 miles
from the project area (Terry Russi, BLM, peTS. comrn., Ron Thornas2

, CDFG, pers.
cornm:), surveys conducted in February and March to locate leks are, in the opinion of
Timothy Taylor, Consulting Biologist, unwarranted.

Page 70, mule deer, paragraph 1

Your comments are noted. The wildlife section in the EIR has been revised to include
relevant infonnation regarding the importance of the migration corridor to the Mono Lake
deer herd. However, it is important to clarify that the Taylor (1997) report did not state
that ''24% ofthe Mono Lake deer herd (about 720 animals) moves di.redly through the
project corridor." Instead, the Taylor (1997) report (page 8) states that the project area
and vicinity provided important transition range for the Mono Lake deer herd and that
about 24% ofthe Mono Lake deer population, or some 720 animals, moved through the
project vicinity during the Taylor (1991) study. The report identified the Mono Lake deer
herd migration corridor as encompassing the entire width ofthe Bodie HiDs, from the
north shore ofMono Lake, north to the East Walker River drainage.

Paragraph 3

To the extent feasible, the project has been designed to mitigate potentiaJ impacts to deer
and other wildlife. The project analyzes all of the applicable potential impacts and
proposes either design changes or mitigation to reduce impacts.

3



Mr. Steve }-; ~:i

November 25, 1997

Specifically, the EIR includes the following measures to reduce potential impacts to deer
and other wildlife.

Summary ofMtigation Measures Applicable to Mule Deer

1) Restrictions on Fencing. Precludes use of solid or wire fences that could present
barriers to deer movement through the project area.

2) Establish and Maintain a Deer Movement Corridor. Provides for a deer movement to
facilitate deer passage through the project area. The corridor shall maintain a
minimum width of 150 feet and expand the entire width ofClean.vater Canyon. The
corridor will retain existing vegetation with restrictions on vegetation removal, control
of domestic dogs, outdoor lighting, and human activity.

3) Timing of Construction Activities. Limits construction activity in the project area
during the spring and fall migration periods. Construction shall occur during the
interim period between spring and faIl migrations (May 15 to October 15).

Summary ofMtigation Measures Applicable to Other Wildlife

1) Control ofdomestic dogs;
2) screen lights to reduce offsite visibility;
3) retain native vegetation to provide visual screening barriers for wildlife;
4) restrict disposal ofhazardous materials, livestock use, and vegetation removal,

including clearing ofunderbrush and snag removal;
5) maintain a zone ofno development along Clearwater Creek to foster wildlife cover

and minimize human disturbance;
6) preserve valuable habitat features such as existing trees, downed logs, snags, and rock

piles;
7) utilize existing dirt roads;
8) revegetate disturbed areas with native plant species immediately after construction to

prevent erosion;
9) control spread ofweeds by using mulches free ofweed seeds and covering stockpiled

topsoil;
10) limit construction to daytime hours only; and
11) control dust through watering or other acceptable measures.

Paragraph 4

Your comment is noted. Whether or not a NEPA document would be required for the
proposed project is a matter for legal interpretation that should be addressed by the MODO
County, County Council.
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~. Steve 1: .::-a
November 25, 1997

Paragraph 5

The DEIR, page xxx, does include language to limit construction activity to May 15 to
October 15 as proposed by Taylor (1997, P 24).

Literature Cited

Taylor, T. ]997. WIldlife survey at the Bodie Hills RV Park, Mono County, CA. January
6, 1997. Prepared for Mono County Planning Department, Mammoth Lakes, CA

Personal Communications

Terry Russ~ Wildlife biologist. Bureau ofLand Management, Bishop, CA. December 21,
1995 - telephone conversation.

Ron Thomas l
, WIldlife biologist. California Department ofFish and Game, Bishop. CA

May 18, 1995 - telephone conversation

Ron Thomas2
, WIldlife biologist. California Department ofFish and Game, Bishop. CA

November 25, 1997 - telephone conversation
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Addendum to Bodie Bills RV Park \ViJdlife Assessment

Special-Status Species in the Project Area

Wildlife surveys in the project area were conducted on November 2, 17 and 27 and
December 17. Seventeen special-status wildlife species were identified as having potential
to occur in the project area (Table 1). Information on each special-status species
identified in Table 1 is presented below.

I

I

•
Table 1. Special-Status Wildlife Species Known to Occur or with the
Potential to Occur on the Bodie RV Park Project Area

4
Potential for

Legal and Occurrence in tbe
Species Protection Project Area

Sutus
MuJeDeer SSC, H, MIS High ·4
Sage Grouse SSC, H, MIS Low
Siena Nevada Mountain

Beaver SMC, SSC Low
Sierra Nevada Red Fox ST, SMC, MIS Moderate
California Wolverine ST,SMC Low •
Western White-tailed Hare SSC Moderate
Pygmy Rabbit SSC Moderate
Golden Eagle SSC, FP Low
Prairie Falcon SSC Low
Northern Harrier SSC Low
Cooper's Hawk SSC Low
Yellow Warbler SSC Moderate
Bank Swallow ST Low
Loggerhead Shrike SSC Low
Mountain Quail SSC High 4
Willow Flycatcher SE Low
Band-thigh Diving Beetle SMC Moderate-High .
sse =CDFG species of Special Concern
ST =Listed as threatened under the California Endangered Species Ad
SE =Listed as endangered under the California Endangered Species Ad

4H =Harvest species ,
FP =Fully protected under the California Fish and Game Code
SMC =Federal species fA management <:oDCeI'D

MIS ;:: USFS management indicator SJ)ecies

Mono County Planniua DepartmeDt
Bodie RV Park WiJcIIifC Assessment Addendum A-I

Timothy Taylor, Consulting Biologist
Now:mbcr 25, 1997
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Sierra Nevada Mountain Beaver

OCCMnence in the Project Area. No mountain beaver or their sign were observed
in the project area during the surveys. The project area does not provide suitable habitat
for mountain beaver because it lacks the high elevations and steep gradients required for
adequate soil drainage, and succulent meadow vegetation required for foraging.

Pygmy Rabbit

Status and RlUIge. The pygmy rabbit (Brochy/agus idahoensis) is a CDFG
species of special concern. It occurs in the Great Basin portions ofLassen, Modoc, and
Mono Counties.

Habitat. Pygmy rabbits are generally associated with tall dense sagebrush scrub,
greasewood scrub or riparian thickets and require soft soils for digging and constructing
burrows (Ingles 1965).

Occunence in the Project Area. There are no records of pygmy rabbits in the
project area. However, the pygmy rabbit has been reported near Bodie State Park
California, where it ranges up to about 8,500 feet (Ingles 1965). The project area
provides suitable habitat for pygmy rabbits because it supports dense sagebrush and
riparian vegetation required for cover and soft soils for digging.

Westero-White-hiled Hare

StoJus lUId RlUIge. The western white-tailed hare (Lepus lownsendii tOWnsendil)
ranges from the crest of the Sierra Nevada eastward from the Oregon border to Tulare
County and Inyo County.

Habitat. The white-tailed hare uses open meadows and fiat topped hills with
scattered brush and open stands of trees for cover.

OccunOia in the Project Area. There are no records of hares at the project area
and no hares were observed during the surveys. The lack ofopen areas supporting a
mixture of shrubs, meadow, and trees suggests that the project area does not provide
prime hare habitat. However, this species could conceivably use the project area during
the winter or as migration corridor.

MoDo County PIanniDg DqlanmcIIl
Bodie RV PaJk Wildlife Assessntelll Addendum A-2

Timothy Taylor, Consulting Biologist
NOYembcr 25, 1997



Northern Harrier

Status iUld Range. The northern harrier (Circus cyaneus) is a CDFG species of
special concern. It is a fairly conunon winter resident to the eastern Sierra, but a rare
sununer resident and fall transient (Gaines 1992).

Habitat. The northern harrier is associated with marshes, meadows, and
agricultural wetlands (Gaines 1992).

Occu"ence in the Project Area. The project area does not provide suitable
habitat for the marsh hawk because it lacks open wetland habitat required for foraging.

Mountain Quail

Status iUld Range. The mountain quail (Oreorytx pic/us) is a CDFG species of
special concern. It is a fairly common resident in the eastern Sierra Nevada, occupying the
higher elevation slopes and canyons in the sununer, and lower elevation shrublands in the
winter.

Habitat. In the eastern Sierra Nevada, mountain quail inhabit brushy, steep slopes
and canyons supporting dense stands of montane chaparral vegetation (Gaines 1992).

Occu"ence in the Project Area. The dense willow riparian and sagebrush scrub
vegetation at the project site, along with the adjacent pinyon pine forest, provides suitable
habitat for fall migrating mountain quail.

Loggerbead Shrike

Status iUld Range. The loggerhead shrike (Lanius ludovicitl11JlS) is a CDFG
species of special concern. It is a fairly common resident and winter transient to lowland
and foothill areas throughout most ofCaJifomia (Gaines 1992).

Habitst The loggerhead shrike prefers open terrain with sparse shrubs, trees, or
other suitable perching structures (Gaines 1992).

Occu"ence in the Project Area. The dense wiDow riparian and sagebrush scrub
vegetation at the project site does not provide suitable foraging habitat for the loggerhead
shrike.
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YeUow Warbler

Status and Range. The yellow warbler (Dendroica petechia brewster;) is a
common summer resident below 7,500 feet on the Sierra east slope, but extremely rare at
the higher elevations (Gaines 1992).

Habitat. YeJ)ow warblers nest in riparian forests and riparian scrub habitats and
are partial to areas comprised ofwillows, aspen, and cottonwoods (Gaines 1992).

OCClirreJlce in the Project Area. There are no records ofyellow warblers at the
project site or surrounding vicinity. WitJow riparian habitat at the project area provides
marginally suitable habitat for yellow warblers during migration.

SUMMARY AND CONCLUSIONS

No federal or state-listed rare, threatened, or endangered birds or mammals were
found to occur in the project area. The project area does, however, provide marginally
suitable habitat for Sierra Nevada red fox, western white-tailed hare, and yeUow warbler,
and suitable habitat for pygmy rabbit and mountain quail. Additionally, the band-thigh
diving beetle, a federal species ofmanagement concern, has been reported in Clearwater
Creek and may be present in the project area (Terry Russi, BLM, pers. comm.).

IMPACfS TO SPECIAL-STATUS WILDLIFE SPECIES

The following discussion addresses potential impacts to special-status wildlife that
could be affected by the proposed project. Mitigation measures are also provided to avoid
or minimize impacts to special-status species.

YeUow Warbler

The project area supports marginally suitable habitat for yellow warblers. Yellow
warblers could inhabit willow riparian habitat at the project site during migration
However, there are no records ofthis species at the project area and no evidence to
suggest that it breeds there. Yellow warblers would not be significantly affected by the
project because most ofthe riparian corridor would remain as open space.

Pygmy Rabbit

The tall, dense sagebrush scrub and associated willow riparian habitat at the
project area provides suitable habitat for the pygmy rabbit. However, there are no records
ofthis species at the project area and no evidence to suggest that it occurs there. Pygmy
rabbits could be directly impacted from construction ofthe proposed project, which would

Mono County PlanninS Department
Bodie RV Park WJldIife Assessment Addendum A-4

Timothy Taylor, Consulting Biologist
November 25, 1997



eliminate rabbits and their burrows. Livestock and domestic dogs could damage burrows
by trampling and digging, and dogs could fatally harm indi,;dual rabbits. Noise from
construction could displace rabbits, forcing them to occupy marginal habitats and
increasing their risk of predation. These impacts can be minimized through the foUowing
measures: 1) confine pets to enclosed areas; 2) confine livestock to corrals located on
previously disturbed sites away from dense vegetation; 3) limit site disturtiances to
approved areas only; 4) protect valuable habitat features such as rock piles, downed logs,
and brushy areas; and 5) muffle engines and generators to reduce noise emissions.

Mountain Quail

Mountain quail could inhabit big sagebrush scrub and willow riparian habitat at the
project site during fall migration. However, this species is locally abundant and would not
be significantly affected by the project. Mountain quail could continue to use the project
site provided the riparian corridor remains intact and domestic pets are confined to
enclosed areas.

Western White-tailed Bare

The project area provides marginaUy suitable habitat for the western white-tailed
bare, which could use the project site during winter or as a migration corridor. However,
no wintering hares were observed and there are no records of this species at the project
site. The lack ofopen areas with meadows and trees at the site suggests there is DO

potential for adverse impacts to this species.

Literature Cited
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Gaines, D. 1992. Birds of Yosemite and the East Slope. Artemisia Press, Lee VmiDg, CA
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Personal Communications

Terry Russi, Wildlife biologist. Bureau ofLand Management, Bishop, CA December 21,
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David B. Herbst, Ph.D.
Sierra Nevada Aquatic Research Laboratory

University of Cal ifornia
Route I, Box 198

Mammoth L.akes, CA 93546
(619) 935-4536

November )2, 1996
Stephen Higa
Mono County Planning Department

RE: Report on Survey for the Band-Thigh Beetle on Clearwater Creek Bodie Hills RV Park
Project Site

Dear Stephen:

On October 26, )996 I surveyed Clearwater Creek at and below the proposed Bodies Hills RV

Park site as per out phone agreement (that the county and developer wanted the surveys done)

and the FAXed infonnation you sent to me on September 27.

Using an aquatic D-frame net (250 micron mesh size) I conducted kick and sweep samples in

riffle and pool habitats, flowing water and channel margin waters, in vegetation and in stream

cobble and sediment habitats. This sampling was done in the vicinity of the project site and at

two locations immediately downstream (l00-500 meters below). These live collections were

returned to the laboratory for sorting and searching for larval and/or adult stages of the dytiscid

diving beetle Hygrotusfontine//is (the band-thigh beetle). I found no evidence of the presence

of this beetle in any of the collections. If occurring on Clearwater Creek this species is not

present in the proposed project area or potentially affected downstream reaches.

Collections were dominated by the small capniid stondly Mesocapnia, with other aquatic insects

present including blacidlies, mayflies, caddisflies, and riffie beetles. The only diving beetles

present were Stictotarsus striate/Ius and Agabus sp. This collection or others could be used as a

biological monitoring baseline for evaluating any potential post-project impacts.

Work Invoice:

4 field collecting hours + 4 hours lab sorting I sample processing (@S501hr =$400)

mileage traveled - 160 miles (@SO.30/mile =548)

TOTAL INVOICE = 5448

Please make the payment check out to David B. Herbst and send to the address above.

~f3~
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PoL Type1 Monitoring Implementing Compliance

• Mltlptlon Meuwe Monitorina PJoces.2 Aaenc:y3 Entity Schedule

'RARTR

LU Designate the remainder of Aseeseor's Parcel 0,0 Spedflc Plan pmcess PO Developer Life 01
3 No. 11-o70-{)4 as Rural Resort/Resource project

Conlel'Vation (RU/RQ.

LU Permitted UIeS for the Runl Resort/Reeource 0,0 Onllte inspections PO,PW, Developer Ufeol
4 Conservation (RU/RC) designation shall CEO, SO project

include the foUowing:

A. Al.aafield for the RVPark and utllty lines on
the ICIlthembluff.

B. Two Q) IIOn-lbnmate IN••tanding .Ip along .
U5.395.

C.1Wo (2) .Ingl. t.mlly ..idl.. (applOxmately
ones~. faUly ..Iclence per II) aCRIll.

D. Hone com. and alibi. for the oa:upnh of
the Iinsle fmdly ..ldenc:et. Cor.... and
ltabl. Ihil be located Nlr the ...ldenc:et Ind
IhiD not be lcated In cultural reIOUI"CI8 .ites
orm"Ioecupled by _.tift plllltl.

I. OIw1ap..-,t tI tiw Iingl. lamly ...Idlne- on
tiw nolth-m bluff, .hall NqUIre ..ditloNI.t.
specific ibid•• for_nstiw pllnt .pede••

PM LIYe.tol:k piing.

c. Pa.lwrecrettlon IUch a. hiking, photognlphy,
wlldl" obewwtlon,.tc.

- - - - -
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Pol Monitoring Implementing Compliance

• Mitigation Measure Type1 MonltorinJt ProcetS2 AJtency3 Entity Schedule

LU H. Other similar u.., as deaennlNd by the 0,0 On-site inspections PO,PW, Developer WeoE
4 Planning Dlrectcr in aa:oldence wih MCZOC CEO,BO project

81912.D40, Interpretationof slmnaruB.

L The a..s immediately north and llOUth of the
propoeed development ,hall be mlintaiNd as
natural buffer mllel between the development
and surrounding public lends.

J. No more than t~ of the entire parcel mly be
distwbed.

LU Designate the Oearwater Creek Channel as 0,0 On-site inspections PD,PW Developer On-going
5 Open Space (OS). The designation establishes compliance

a riparian buffer zone area along the entire review
length of Clearwater Creek through the project
sile, IncludJng the entire channel an!a fran ten
(10) feet north of the top of the north bank to
ten (to) feet south of the top of the south bank.

The ten foot setback from the top of the
streambank shall be maintained in perpetuity.
In the future, if the streambank erodes and an
existing use is no longer at least ten feet from
the top of the bank, that use shall be
diIcontinued or moved to the minimum 10'
eetbeck.

LU Permitted uses for the Open Space (OS) 0,0 On-site inspections PO, BD, PW Developer On-going
6 designation along Clearwater Creek shall compliance

include the following: review

A. Three (3) roadway bridges and one pedestrian
bridse as indicated on the Plot P1anl (lee
Figure 3 and 4). Bridge IUpporta llulll be
10000ted outalde of tiw.~m channel but In the
to' .m.m _blIck.

2



PoL Monitodng Implementina Compliance

• Mitigation MellUft Type1 Monltorln~Procn,2 Atleney3' Entity , Schedule

LU B. One temporary CI'OIIIng of the Oelrwlter Creek 0,0 OnlIte mspectkms PD,BO,PW Developer On-going
6 channel for construction purposes. The compliance

temponry CIOsains slulll be recilimed IS lOOn review
IS the bridpa are operable.

C. Rec:reetlonal UN of Clearwater Creek (e.g.
ftahIns).

D. No other UMI 'lulU be permitted.

I Prior to the lnItiaticm of any grading activity, 0,0 Prior to any grading activity PW,PO Developer On-going
10 the appUcant shall process a grading permit. compUance

The grading permit shall be emllitent with the review
prel.imJnary grading plan, which estimates
1,000 cubic yards of cut and 600 cubic yards of
fUl. The drainage plan shalladdreu appUcable
provisions of the Mono County Grading
Ordinance, including the provisions for
adequate surety. The bridges shall be
designed to accommodate a 100 year storm
and be consistent with a hydrology study
prepared by a qualified engineer registered in
the State of Callforrda.

I The Lahmtan Regional Water QuaUty Control 0,0 Prior to any grading activity PW, Developer On-going
11 ~ IIha11 review the grading and drainage Lahontan, compUance

plan for COftslltency with the NPOES permit PO review
requirements.

DG Cut and fl1l shall be limlted areas shown on 0,0 Prior to construction PW, Developer On-going
8 the preliminary grading plan to reduce visual Lahontan, complJance

impacts and to mlnlmiz.e potential impacts to OF&<; review
air and water quaUty from erosion and
sedimentation. Are.. not committed to
development where cut and fill is required,
shall be revegetated. a. lIOOIl a. possible with
native, indigenous species in accordance with
the preliminary landscape plan Clee
FIgures 12 and 13).

:
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PoL Monitoring Implementing CompHance

• Mitigation Measure Type1 MonitorlnR Procee.2 Agency3 Entity Schedule

NRC No development is permitted within the Open 0,0 On-sitelnspedion PO, CEO, Developer Ufed
2 Space are8 along Oearwater Creek. The area Lahontan project

along the Creek Includes the Creek channel
and the area 10 feet back from the top of bank
on both aides 01. the Creek. The purpose of the
district Is to avoid any potential impacts to the
Clearwater Creek riparian corridor. Final
development plans shall comply with the
lollowing pertomWl<.'e sianduds:

A. Bridge mpports lhall nold the m.m channel
but CIIn be locIted In the 10' Il!tbeck.

B. The INIlntenance building lhall be pllced It leelt
ten feet from the top of the Itreemblink.

C. The !'Old adjlcent to the lNintenlnee building
INIU be reloalted outlide of the OS lfell Ind
deeigned to lvold Iny cut Ind fill.

D. All RV Ipticel adjacent to the Itrelm lhall be
plllced outBId. of the C6 lrea.

E. Pendng lnetalled between RV lpacee Ind the OS
corridor lhall be wildlife friendly two-raU fence
Ind lhall be placed lIons the line dellneltins
the ten foot setback from the top of the
Itreambank.

NRC Temporary Impacts to the stream channel and 0,0 On-slte Inspection PO, CEO, Developer Phases n
3· aMOdated riparian vegetation resulting from DF&tG, andlIl

mnstruction of the proposed bridges shall be Lahontan
mlnlmized by Implementing the following
perfomlanCll! standards:

A. PrIor to COftItruetion of any bridge, the .pplicant
INIU obtain. Su-m Alteration Permit from
tlw ClUIornil Depeltmlnt of FlIh .nd Game.

4



Pol Monitoring Implementing Compliance

• MJtlption MealUft ITypel Monltorintt Procee.2 AKency3 Entity Schedule

NRC B. Prior to con.tnaction of the brldg.., on. D,O On-slte inspection PO, CEO, Developer Phases II
3 dellpated ItNIm CI'OIelfts Ih8B be identified OFItC, andDl

in the RV Park a.. and OM d..lpated et.-m Lahontan
aoaelng .h8U be Identified in the tent ctImplng
area. DurlJIg conetnlctlon of the bridgetl, .11
vehlcl.. eh8U be required to CIOU only at the
lpeclfled location. These crolilngi lhall be
located to minimize the lmpaetl on wsetatlon
and benk ability.

C. DurIng conlhUdlon, park and ltore heavy
equipment on the IOUth .id. of the Creek to
limit the number of tIDWI vehJdes drlw acroe.
the channel, mlnimizlns the sewrlty of irnpaetl
to plant roots and IOU•.

D. Once the bridget! aN operational, the .treem
CI'OIIingI.h811 be relllored 10 natural ClOnditions
a. lOOn a. pouible. Strnmbankl .hall be
ltablJlzed and native plant lped. 1h81l be
Nplanlled. wheN .....ry.

NRC All disturbed areas on the project lite except 0 On-mte inspections PD,PW, Developer Phalles n
4 areas dedicated to development such as CEO andUl

building foot prints, RV and tent camping
spaces, roadways and parking areas (i.e. cut
and fill slopes, utility trenches, etc.) shall be
revegetated.

NRC All revegetation on the project site shall 0,0 On-.ite lnIpectionl PO, CEO Developer Ufeoi
5 comply with the following revegetation project

perfWDUIIl~ standards:

A. U.. of natlw, Indipnoua lpeet.. grown from
Nedl or Medlin. obtained from local native
IIodt IlhaU be required.

B. ~tion IMU OCICUI' al lOOn a. poellbl.
1011owlnlClDNtructIon 10 J'NY8't1IOIIon.

- - - -
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PoL Monllorins Imp1emendns Compliance

• Mitlsatlon MeallUft! Typel MonltorinK Proces.2 AKency3' Entity Schedule

NRC C. Revegetated .... may require IOU .mendment. 0,0 On1ite inspections PO, CEO Developer Life of
5 prior to planting. project

D. Reveget.ted .rea••hall be Irrigated .1 neceellry
to eetabU.h the plants.

B. w.-rr. muJchel or..ldr ffUII.", "dt.""mg'"
...H.,. "ld.H".. .h.n b. ueed where
.....ry.

P. Stockpiled topeoll .".11 be COWlNd to prevent
the .preed of weed.. St"c""".,i ",at.,.'.'
."." CMtMu • N." rutlw ......." .,..11
lie _..wi". .,. yur..ewrtly IIutnhW

owr tIM ....",..-for ,...,.,n.tlOfL

C. PrIor to tot'lOI' .",lbtlort, ",.,. .,.,•• .".11 lie
"""ell to II.cr••N '011 cO"".CtlM ...11
iIuft.. .,.,.,. "'fI'tNtitIfI """cit IVill tn.fly

~...,."""""'''''''''t.
H. ReWlsetated lree. IhiU be replanted neceellry

to 1.lUre IUCcetl. Prior to Itlrting
CIOn.maction, the project proponent .hllI
coneu1t with quaUfted .pnd.. Or I qutllfted
botanist, to identify the 'ppl'Oprlate planting
~...nd ...mix in the .,..ldentlfted
for reveptltion. Revegetltlon In dllturbed
...."'U occur 10 tNt the lpeete. mix Ind ttw
...-tatlft ClOver deNlRy I. .lmlIar to the
IUft'OIIIIdlns undI8twbed ... and IUIfldent 110

stabilize the .m.ClI IplNt tlw eINcta of )0ftS'
l8m eroelon.

6



Pol Monitoring Implementing Compliance

• Mltls.tlon Meuwe Typel Monltorlnlt PIocet.2 A~ency3 Entity Schedule

NRC I. Revesebltecl aNtlI lhan be monltom on In 0,0 On..lte lntlpectionl PO,CEO Developer Ufcol
5 annual balll for a period of flv. y.a,. from project

Initial planting to enlUN the IUccel1 of the
project. TM colt of monitoring lhan not exceed
SSOO per year. R.evegetatlon to the level
spedfted for each phase lhall be complete or
remedial adlon shall be lniUated, prior to
...~ coNltnlction for the IUbMquent pMIetI.

NRC DIsturbance ol natural habitat shall be kept to 0,0 On-slte Inspections PO Developer Weal
15 • minimum. Only areas indicated for project

development on the final plot plan and the
preJ..Iminary grading pbm Ihall be dilturbed.
Minar deviations from thil requirement may
be approved through the Director Review
permit process and grading permit process.

AIR. nlUUTY

NRC See Earth above.
4.5

NRC See Earth above.
15

DG See Earth above.
8

I See Earth above.
10

WATER.
I See Earth above.

10
LU See Barth above.
3,4,
5,6

- - - -
7
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PoL Monitoring Implementing Compliance.. Mitigation MeallUft Type1 Monitorin~ProcHS2 A~mcy3 Entity Schedule

NRC Potential impacts to ground and surface 0,0 Prior to well construction MCEHD Developer Prior to
12 waters resulting from pumping of phases I, D,

groundwater shall be avoided.- A well permit andllI
shall be obtained from the Mono County
Health Department prior to on-site water
development. The proposed well shall be
constructed to conform to California Well
Standards Bulletin 74-90 and water well
permit requiremen ts estabUshed in
conformance with applicable provisions of the
Mono County Code. Prior to well permit
Issuance, the applicant's engineer shall submit
a tedmlcal report containing detailed plans
and spedfications, and water quality and
water quantity information including
production rates, static water levels and water
level draw down rates. Based upon this
information, the Health Department shall
make a finding that an adequate groundwater
supply 01 suff\dent quality and quantity Is
available for Phase I and Issue a well permit.

Prior to the development of Phases n and m,
the Health Department shall make a finding
that an adequate groundwater supply of
sufficient quality and quantity is available for
future phues. This finding shall be based
upon the contents of a technical report
ccmtalnlnl; Information similar to Phase I.

NRC The project shall. comply with all applicable 0,0 Prior to construction MCEHn, Developer Prior to
13 water quality standards and water quality Lahontan initiation of

cantrol meuuret of the Lahontan Regional Phase land
Water Quality Cmtrol Plan. on-going

NRC The project shall obtain a National Pollution 0 Prior to construction PW, Developer Prior to
14 DiIdwge Elimlnation System permit (NPOES) MCEHD, initiation of

if more than five aaes of site disturbance will Lahontan Phase I
take place.

8



PoL Monitoring Implementing Compliance

• Mltlplion MellUft Typel Monltorln~Procee.2 A~m~ Entity Schedule

PLANILIFE
LU See Earth above.
5,6

DC See Earth. above.
8

NRC See Earth. above.
2,3,4,
5,15 ,

NRC DlstuIbInce of known popuIatiON of rare and 0,0 Prior to construction PO, CEO, Developer Ufeof
6 endangered plants shall be avoided. The PW,OFIEG project

project shan comply with the following
perfotUW'lce standards:

A. 'Ilw propoMd INch field for the RV P.rk Ih.n
be loc8ted to the north of the Identified
popullition of Bodle HU" CUIllcldell8.

B. Conatnlctlon of the RV Iplicetl INII .vold the
IdentIfled M.lOnJc rock c.... p18ntl. 11w RV
IJMClN WU be ClOnttrucNd lID provide I 10 foot
buffer zone from the plllntl to the top of the cut
llope. PrIor to ClOnttnactlon, the M.IONIC rock
CI'ftIIND be IocaNd Ind I bufNr zoneIII.
off. Th. IppllCint 'Nn fund the field work
.....1)' lor Iocatins.nd f1asglns tlw MalOnic
rockc:N8L

C. To .vold potenUl1 Impld. to nre Ind
endanpred plant., theN ihan be no cut and ftU
oul8Jde of.... 1pecIfIIcI for cut and ftII on the
pre1bnINry pdIns pllnt.

.- .- - .. -
9

'- .. • ... - ,. -
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PoL Monitoring Implementing Compliance

• MitlsaUon Meuure Type1 Monltodna Procet.2 Aaeney3 Entity Schedule

NRC Prior to beglnnlng Phue I of the project, early 0 Prior to construction PD,PW, Developer Ufed.
7 lummer field surveYI for sensitive plant CEO,DF&tG project

spedes shall be conducted, under contract ,

with Mono County, funded by the project
proponent, in the previously unsurveyed
areas, I.e.:

A. the propoeed owrlWld power line;

B. the north end of the perking aree welt of the
propoeed motel;

C. the propoeed water stonge tank .nd supply
plpeUne north.st of tIw propoeed motel;

D. the northwat end 01 tM propoMd IHch fI.ld
8OUtmw.t of the propoaed motel;

i. the end of the !'Old about 100 feet east of the
malnleNnm bu1IdJns and RV spece 3;

F. the propoeed RV space 3, at the lIOUtheast edge of
the lite; and

C. the c:ut elopes 01 proposed RV splcet 4 through
7 and 9.

I Following these surveys, if necessary, the
project shall be redesigned to avoid potential
impadl to sensitive plant species. Significant
changes shall require amendment of this
spedftc: plan. Minor changes coNlstent with
the Spedftc Plan may be allowed subject to
Director Review Permit.

10



Pol Monltorlns Implementing Compliance

• MltiS-tion Me.tUft I~ Monltorlnjt Proces.2 Ajtmcy3· Entity Schedule

ANlMALUFE
LU See Earth above.
3,4,
5,6

LU Designate a Wildlife Movement Corridor 0 Specific Plan process, prior to PD,OFIEG PO Prior to
7 CWMO. The corridor shall be • minimum of construction initiation of

150 feet wide It all points. Ph.lIe I

LU Permitted uses for the Wildlife Movement 0,0 Building permit process PO,BO, Developer On-going
8 Corridor (WMC) shall Include the following: on-going Inspections CEO

A. Three (3) I'eCl'e.tIoNlI vehicle '''-eeI •• lndbted
on the Plot P1.n. The recreational vehicles
~wll not be occupied durtns the mont"-
of April, May.nd October.

B. RoIidWlly •• Indlcated on the Plot Plan.

C. Exl.tlng veget.tlon .hall be retained In the
cordc:lor to provide CIO~lment COYer for mule
deer .nd other wildlife tpedee.

O. No other u...IulU be permitted.

DG See Earth above.
8

NRC See Earth above.
4,5,
15

11

• • • • .. - - - - - -
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PoL Monltorins Imp1ementins Compliance

• Mitigation Meuure . Typel Monitorint Proces,2 Ateney3· Entity Schedule

NRC The project shall comply with the following 0,0 On-tlte Inspections PO, CEO, Developer Ufeof
8 performance standards to avoid and/or DF&tG project

minimize potentiallmplc:ta to wildlife habitat
and wildlile Ulle of the site and surrounding
areas:

A. Domeetlc animal••han be ,"trained .t .n times,
either through the UN of lea.Nt or oth.r
_1\1..

8. Dogs .hall be prohibited In the project area
durtn& COI\ItrUdion Ktivlttes.

C. Constnactlon .hall be llCheduled to minimize
dl.turbance to wildlife during pelk Ute

period•• Conalnlction .hall be limited to

daylJsht houreln accordance with the County'.
Nolle0rdiN~, in order to mlnl.mlz.e impacts
to noc:turnIl wUdUIe, Construction .hall only
occur between tlu! .pring Ind fall mule deer
mJsration period. (I.e. May 15 to Ottober 15).

D. Du.t gen.rlted during construction shall be
controU.d through watering or other
acceptable m.1UI'et.

B. Nolle Jew" during CONtNctIon shall be kept 10

• mInbnwn by equipplng.U on-tlte equipment
with nol.. attenuation equipment .nd by
compl"nce with .U requirement. of the
County" NolM Ordinance.

12



PoL Monitoring Implementing Compliance

• Mitigation Meaaure I TvDel Monltorint: Process2 AKenc:y3 Entity Schedule

NRC P. Except a. neceuary for fuel modification 0,0 Onllte inspections PO, CEO, Developer Weal

8 purpoeee, native vegetation ,han be retained, to OF&G project

the mulmum extent potelble, around the RV
lpacet, cabins and other bulldlngl to provide
vlauallCNelllng berrien for wildlife, to reduce
visual Impacta of the project, .nd to minimize
the polII!ntlal for erosion Impec:tl.

C. WMre possible, Vllluabl. wUdUfw _turel such.1 exltttns t...., downed lop, lnap, rock
pO-, and waller 1IOW'CIeI, lhan be prolleded.

NRC To minlmlze potential noise impects, use of 0 On-site Inspections CEO,OF&tG Developer Wed
9 RV generators shall be prohibited after 10 p.m. project

NOISE
NRC See Animal We above.
8,9

UGHT AND GLABJi
DG Buildings may be designed and constructed 0,0 Prior to building permits BD,PO, Developer Wed
t to have a rustic, nineteenth century CEO project

appearance In harmony with Bodie State
Hiatark: Park, i.e.:

A. BuIldinp lhan be c:onltruct.d primarily of
wood and other mae.rtall c:om.,.tlble with the
challlcNr of Bodlesa. Hlttorlc Park.

B. 'I'M wood ....n be ..Ined, .,.In... or otherwlle
finished to haw a weetheNd aged appealllnce.

C. Roof1ns Ihan be flnNf. wood Ihlngl..,
fibersla.. .hlngle. or metal In colon
c:ompetlble with the area (e.g...p, rust or
almUar colon).

- - - -
13
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Pol Monitoring Implementing Compliance

• Mitigation Me.lure Type1 Monltorlnjt Procftl82 A2eney3" Entity Schedule
.~

Prior to building permits DO, PO, Developer UfeolDG D. Brtsht colo... or refl8ctlw mablrlal. Ihan not be 0,0
1 ueed lor any component of any stnlctunt. CEO project

E. Final buDding and landecaplng plllN shall be
reviewed with State Parka to eNure that the
structure. blend in with the surrounding
environment.

DG Outdoor lighting shan be designed and 0,0 Prior to building permits DO, PO, Developer Ufeol
5 maintained to minimize the effects of lighting CEO project

on the surrounding environment. Exterior
lighting shall be limited to that necessary for
health and safety purposes. High intensity
outdoor lighting shall be avoided or shielded.

DG The nineteen lamps and lampposts proposed 0,0 Prior to building permits DO, PO, Developer Ufeol
6 for Installatim on the project shall be painted a CEO project

non-reflective color that blends in with the
surrounding environment. Lamps will feeture
low intmlity lighting.

EXPOSURE TO RISK
ER Disturbance of n~turalhabitat shall be kept to 0,0 Prior to any grading activity PW,PD Developer On-going
15 a minimum. Only areas indicated for compliance

development of the final plot plan and the review
preIimhwy grading plan shall be disturbed.
The amount d cut and fill on the project shall
not exceed 1,000 cubic yards and 600 cubic
yards, respectively, ad specified on the
PreIimlnary Grading Plan. Bonding to ensure
site remediation shall be required, prior to

,

starting construction on each project phase.

14



PoL Monitoring Implementing Compliance

• Mitigation MealUft I Type1 MonilorinK Process2 ARen~ Entity Schedule

BR Should the hydrology study prepared in 0,0 Prior to any grading activity PW,PD Developer On-going

16 accordance with Infrastructure Polley 10 compliance
shows that the project's development review
components are located In the 100 year flood
plain, the project shan be redesigned to
Incorporate meuurea to reduce flood impacts
to a level of non-significance and/or to
relocate development components outside of
the 100 year flood plain. The redesigned
project Iha11 requift amendment of the Specific:
Plan and may require additional
environmental review cxmsiltent with CEQA.

PUBUC SERVICE
I Prior to initiation of Phase I, the project 0,0 Prior to building permits PO,BO Developer Prior to
7 proponent shall prOVide the County with a initiation of

copy of the service contract between the Phase I
project proponent and the Bridgeport Valley
Are Protection District.

DG The following shall serve as the Fire Protection 0,0 Prior to building permits PO,BO Developer Prior to
13 Plan required by the Mono County Gener-al initiation of

Plan: Phase I

A. CoNtructinIl'C*lwa)'l with a minimum width
of two-ninIIloot travel ...... provtdlns for two-
way tr8ftl. One-way I'OlIds .haU provide a
mlnImwn of one ..root tnvel .... and shall
ClOIU*t ID a ~Ia.....dway at both -.elL A
tumout eMU be p-.s and c:onetrudwd at the
appraadmale mid-point oI..c:h OJWoway 1'OlId.

- - -
15
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Pol Monitoring Implementing Compliance

• Mitlgalion Measure Type1 Monitorin~Procesll2 A~ency3 Entity Schedule

DC B. U.lns roadwly aurfaees with unobstructed 0,0 Prior to bulldlng permits PD,BD Developer Prior to
13 Ieee•• to conventional drive vehicles and initiation of

capable of supporting I forty thoulllnd pound Phase I
load.

C. If necelliry for controlUng winter Icc:es., gates
.haD be It ••t two feet wider than the width of
the tnIfflc lann .rvlng the gate. All gates
provkllft8 Icc.wlll from I road to I drivewlY .hall
be Jocalled It Just 30 feet from the roadway Ind
.hall open to Illow I vehlde to .top without
obstructing tnIfftc on that road. Where a 0.,...

wlY road with .Jnsle traffic: lane provldea ICCleII
to I SIlted entnlnce, I forty-foot turning ndlus
IhaDbeUMd.

TC All access routes within the project shall 0 Prior to construction PW,PD,BO Developer Weal
1 comply with Mono County Fire Safe Standards project

and the project's Fire Protection Plan (see DG
PoUcy 13).

AESTHETICS
IX; See Ught and G1are above
1

DC SolId wood fendng shall be used to eaeen the 0,0 On-lite inspections PD,BD, Developer At time of
2 propane tankt and dumpsters. A wildlile CEO construction

friendly tw01'li1 fence shall be installed along and on-
Clearwater Creek to delineate the 10 foot going
setback from the top of the streamb.nk.
Fencing shill be stained, painted ell' otherwise
8nIahed to have a we8thered aged appeerance.

DG Trash CAftS placed throughout the camping At time of
4 and IV areas shall be painted with a non- construction

reflective color that blends in with the and on-

surrounding environment. going

IX:; See Ught and Glare above.
S

16



PoL MonitorS.. Implementin& Compllaftce

• Mitlplion Measure Type1 Momtorln& Procns2 Aaencv3' Entity Schedule

00 See IJsht and Glare above
6

00 The water storage tank Ihall be Ihlelded &om 0,0 On..tte inspections PO,BO, Developer At time of
7 view to the greatest extent possible, using the CEO construction

following mMlures: and on-
going

A.. It lhan be p18Cl8d to tab .xlmum IdYinta. of
tlw IDpopIphy Ind alltlns wptItlon ID help
MWd it from vWw from Hipwly 270.

B. It .hllI be Pllnted • non-reflectfve color tNt
blend. In wtth the.urroundlnsenvironment.

C. U.....'1' .ddltIoNl~pen thllI be p"nNd
to Iwlp Milid It. M 4"'0 • db CIw P....,.
C'-k"'rr

DC See !mth above.
8

00 Signs shill be unobtrusive In color, material 0,0 Building permit procell PO,BD, Developer At time of
12 anddesip. On..tte inspections CEO, State construction

Parks and on-
A. TIw proJect wtllincluci. up to 1 WumlnIted going

monument sign. 2 non-WumiNted monument
.Ip., 4 win .Igna (1 illuminated) Ind two
cliNctIonI1ltsna·

8. The IppJlCllnt IhllI request that Caltnns Ind
Sta. Plrtes CIOOI'dlna. thllr IXiltins • lions
Htpwa)"2""wtth the propolld lipap of the
projlct. n. .",Hcat ••11 ..., ,..,..., flw
........,,,.,,,.., wi", S,...PIIf'b.

C. The Ippllcant may request that CaItraN p_
In....tIonIl I)'mbol. for ..me.. Oft exletlns
.......U.5.395.

NRC See Barth above.
2

17
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Pol Monltorinl Implementlns Compllante

• Mltlsatlon Meature TYott Monltorina Protels2 ARmcy3· Entity Schedule

CUL1lJlW. RESOURCES
NRC The project shall avoid impacts to identified 0,0 Prior to and during construction PO, CEO Developer Wed

10 archaeological sites by avoiding development project
In those areas. Where development causes
dJrect (alte BHRV 4, 8, 9) or indirect impacts
(site CA-MNO-264), limited testing and
surface collection Is required prior to
development.

A. If Umlted leItlns conftrms that BHRV 4, 8, 9,.nd
CA-MN~264 .... Import.nt 8I'ch..ologlc.1
retIOurcee, then the project proponent shall
fund .nd tht County will hire • qu.lified
Archaeologllt, to prep.....n eXCllv.Uon plln
and mitigation plan In confol"DUlnce with
Appendix Kof the CliQA Guidelines.

Mitigation fees paid by the applicant shall not
exceed one half of one peraent of the projected
cost of the entire project.

NRC The project proponent shan stop work and D,O Prior to and during construction PD,CEO Developer Ufed
11 notify appropriate agendes and offldals if project

archaeological evidence Is encountered during
earthwork activities. No disturbance of an
archaeological site shall be permitted until
IUch lime al the project proponent funds a
qualified CDnJulbmt, under amtract with the
County and an apploprlate report Is filed with
the County Planning Department which
Identifies aa:eplable site mitigatiem measures
to avoid algnificant archaeological Impacts.
Any further construction activities must
comply with the archaeological resource
mitiaatian olan.

18



t. D. Design Measure/Condition Incorpcnted Into the project to prevent enviromnental impacts (e.g. project designs, drainage retention
bulns, etc.).

o • Ongoing Meuure/Cmdltlon UIOdated with the project over time (e.g. dust control, landscape maintenance, etc.).

2. ThiI MCtlon addreeees any spedaUzed mOl\itcring techniques, where applicable.

3. The designated compliance officer is the Code Enforcement Officer (CEO). The CEO shall be responsible for coordinating aU monitoring
efforts and enlUring that aU mitigation meallUres are being enforced.

PW • Mono County Public WorD Dept.
PO • Mono County PIarmlng Dept.
MOHO.Mono County EnYlronmental Health Dept.
BO. Mono County Bullding Dept.
"NA" • Not App1lcable.
Lahontan. Lahontan Regional Water Quality Cmtrol Board
OF&G. Department of Fish and Game
Slate Parka. Callfomla Slate Park,

- . -
19
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TRAFFIC IMPACT STUDY

BODIE HILLS R. V. PARK PROJECT

Both Sides of State Route 270 (Bodie Road)

East of State Route 3

County of Mono, California

INTRODUCTION

This traffic study has been prepared to determine the

traffic impact on the state Route 270 for present condition

and future roadway system from traffic generated by the

development of a Bodie Hills R. v. project located on the

north and south side of state Route 270 (Bodie Road), east

of state Route 395 in the county of Mono, California. The

traffic (trips) estimated to be generated by this project

has been added to the existing on-street traffic volumes and

their impact has been analyzed on the existing and proposed

street network within this project area. Future traffic

volumes have also been added to this scenario. The

following material sets forth existing traffic counts,

estimated trip generation, distribution of project related

traffic and capacity analysis in the vicinity of the

project, for project conditions before and after the

proposed development.

I '

I
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r
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This traffic analysis may be used as part of the draft

environmental impact report for this project and shall be

used in conjunction with the draft environmental impact

report's existing analysis of traffic impacts.

PROJECT

The proposed project consists of developing a Commercial

project on property located north and south of state Route

270 (Bodie Road), east of state Route 395. The commercial

site consists of a 32 Space Recreation Vehicle Park, a 14

Space Tent Area, 8 Camping Cabins, a 10 unit Motel and a

General Store all on approximately 13 acres of land. See

Exhibit 1 and Bear Engineering's development plan dated June

1998, plans available from Mono county engineering

department. This study is based on physical configuration

taken from said Bear Engineering plans.

TRAFFIC AND CIRCULATION

STREETS AND HIGHWAYS

Following is a summary description of the streets and

highways which could be affected by project traffic.

At the present time State Route 270 and State Route 395 are

wide two-lane highways in this area and provide access to

regional residential, recreational and employment centers.

-2-8-117
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state Route 270 (Bodie Road) is a highway in Mono County.

At present it is a two-lane road that extends from

SR-395 to the town of Bodie. The road is generally posted

for 55 miles per hour, but the road has numerous curves and

the speed limit is marked to state specification in the

range of 25 mph to 35 mph in the vicinity of the project.

state Route 395 is a wide two-lane and four lane road that

is designated a a major highway in the County of Mono.

state Route 395 extends from San Bernardino County into the

state of Oregon.

RECENT AREA TRAFFIC COUNTS

Traffic volumes on State Route 270 and state Route 395 and

other major thoroughfares in the area show typical peak

periods associated with major streets in this area.

The volumes show a peak during the morning, and a second

peak during the afternoon period. The afternoon peak has

the highest volume of traffic of the two peak periods.

Table 1 shows a summary of recent traffic counts taken in

the area. These counts were conducted at the project site

along SR-270 in the PM peak hour. These counts were used in

this analysis. The vehicle mix noted during the count was:

east bound 94% passenger vehicles; 6% truck or recreational

vehicles; and west bound 18% truck and recreational vehicles

with 82% passenger vehicles. See Table 1 and Exhibit- 2.

8-117 -4-
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TABLE 1

P.M. MANUAL TURN MOVEMENT COUNTS

•

P.M. PEAK HOUR
BEGAI Y.Qlu.

r .
•

r-

STREET LOCATION

SR 270 at project site

COUNT
DATE

8-17-98

TABLE 2

IUR.&.

EB
WB

4:00
4:00

104
26

I

I •

r .
I
I

SR 270 at project site

East Bound
West Bound

SPEED CHECKS

35 mph
40 mph

85 Percentile
85 Percentile

L

I'

L • .
, .

~ .
4

: .
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Drivewa.y
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R.V. Exit
Driveway

RouteStnte

Tent
Area.
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NTS
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I
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i
I.

, . ---- R,V. Area. -_..
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I
I

)
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29950 Pinecla.le Drive
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P.M. Peak Hour Distribution
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TRAFFIC GENERATION AND DISTRIBUTION

The daily traffic volumes estimated to be generated in the

study area by the proposed development were based on data

obtained from the 5th Edition of the Institute of

Transportation Engineers Handbook "Traffic Generation" dated

January 1, 1991 and supplement thereto, dated February 1995.

See Exhibit 3.

An ambient growth rate of 2% per year was estimated for use

for existing streets in the project area. The ambient

factor was mUltiplied by the existing volumes for a

computation of future volumes •

Trips generated with ambient factors ratio and other

projects in the area are shown on Exhibits 4 and 6 entitled

"Future Without Project."

At year 1999 it is estimated that this development will

generate a total of approximately 570 vehicular trip ends

per day, 257 of these trip ends will be bypass trips. By

definition a bypass trip is a trip that is already within

the traffic stre~m and not one which is specifically

generated by the development.

It is also anticipated that 21 vehicles inbound and 22

vehicles outbound will be traversing the entrance drives to

8-117 -8-



this development during the PM peak hour. Of these, the

project will generate 9 inbound and 7 outbound DQt already

in the traffic stream. See Table 3. This increase in

vehicles is an insignificant amount.

page 24.

See Mitigation Section

1

1 •

r •

r"

By pass trips are estimated at 45% of total volume of

project. Same use volume camping site and general store to

be 40%. Trips generated with project added to Future PM

Volumes are shown as "Future With Project" on Exhibits 5 and

7.

TRAFFIC ANALYSIS AND IMPACT

This development is expected to be completed on or before

year 1999. Analysis assumptions include the following:

1. The proposed development will be completed by 1999, with

traffic patterns established.

2. That traffic will access this development from SR-270

(Bodie Road) by way of driveways as shown on Plot Plan

enclosed herein. These driveways must be clearly marked

for ingress and egress to development.

3. That the actual PM peak hour traffic conditions are

appropriate for this analysis.

,

••

. 4

1 .
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TABLE 3

RECREATION R.V. PARK AND DEVELOPMENT
TRAFFIC GENERATION

RECREATION VEHICLE PARK (1240)
32 Spaces

• l

I
~,

Average Total Daily Trips:

PM Peak Hour Trips:
(50% in; 50% out)

TENT CAMPING AREA (1413)
8 Spaces

PM Peak Hour Trips:

Factor
Volume

Factor
Volume

Volume In
out

Factor
Volume

Factor
Volume

Volume In
out

6/Spaces*
192

0.56/Space
17

9
8

7.9/Spaces*
64

0.79/Space
7

4
3

Volume In
Out

l.
~, .

..
I
L

GENERAL sroRE (1810)
2700 Square Feet (Usable Floor Space)

Average Total Daily Trips:

PM Peak Hour Trips:

*Factored from P.M. Peak Hour

Factor
Volume

Factor
Volume

48/1000 SF
130

4.8/1000 SF
13

7
6

8-117 -10-
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TABLE 3 - CONTINUED

RECREATION R.V. PARK AND DEVELOPMENT
TRAFFIC GENERATION

1

PM Peak Hour Trips:
(56% in: 44% out)

PM Peak Hour Trips:
(56% in: 44% out)

TOTAL FOR DEVELOPMENT

AnT 570

CABIK AREA (1320)
8 Cabins

Average Total Daily Trips:

•

I

.. -"
, .

. '

.",

10.19/Units
102

0.60/Unit
6

4
2

Factor 10.19/Units
Volume 82

Factor 0.60jUnit
Volume 5

Volume In 3
out 2

1M OUT

285 285

27 21

Factor
Volume

Factor
Volume

Volume In
out

48PM

MOTEL (1320)
10 units

Average Total Daily Trips:

r
f"
I.

! ",

Camping sites, General Store, Motel and Cabins will share 40% of
volume attributed to this facility. 45% of trips will be By Pass.

PM 48 x 60% = 29 x 45% = 13 By Pass Trips = 16 Non By Pass Trips

,.

,.
I

ACT Project = 570 x 60%
342 x 45% = 154 By Pass Trips

= 342 Generation
= 188 Non By Pass Trips '.

t. Generated Volume D2t already in Traffic stream: PM 9 in: 7 out

r •
I
I, .

See Exhibit 3 page 7 herein -.
[

[
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R.V. .
Entera.ncej
Driv!'wlly I

rivewa.y
Motel Be
Store Area

rivewo.y

Route

Driveway
Cobin
Area.

Tent
Area
Driveway

St.nte

---- R,V, Area. ---1__

, .

L.
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I
L •

•

Crensho w Tra. ffic Er.gineering
29950 Pineda.le Drive
Tehachapi. CA 93561
(805) 821-3909

P.M. Pea.k Hour Distribution
Year 1999 Without Project
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I.
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I

R.V. Exit R.V.
Drivewa.y Entera.nce I

I---~=-------l Drivew0. y I
. I

Route

Tent
Area.

~_....:....J,...:~=---iDrivewQY

S-tnte

-_.-- R.V. Area.-_..

·.

l .

I ..

, .

··.

Crenshaw 1ro. ffic Engineering
29950 Pinec/o.le Drive
Teha.chapi J CA 93561
(805) 821- 3909 .

P.M. Peo.k Hour Distribution
Yeo.r 1999 \,lith Project
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4. Ambient growth factors as stated elsewhere in this

report are appropriate for use in this report.

5. Due to the remoteness of this project and the

established traffic patterns, it is assumed that

approximately 45% of the generated volume of this

project will be by pass traffic (see Traffic Generation

section herein) that will originate from and return to

SR-270. The generated volume expected to patronize more

than one of the recreation sites, motel and/or general

store facilities is estimated to be 40%. This figure

was used in this report to account for multi-usage

trips.

INTERSECTION ANALYSIS (Driveways)

The driveway intersection analysis was based on information

obtained from observation of traffic patterns and manual

counts.

LEVEL OF SERVICE

Intersections

The capacity and Level of Service (LOS) of the driveways

were determined for existing conditions and conditions in

year 1999 and year 2020 with and without project, using the

8-117 -16-



TABLE 4

LEVEL OF SERVICE (LOS) PM PEAK HOUR

. I

4..

INTERSECTIONS

SR 270 , Tent Sites Driveway

NB Left

NB Right

WB Left

EXISTING

N/A

N/A

N/A

1999
FUTURE

W/PRQJECT

A

A

A

2020 WITH
PROJECT

A

A

A

•

General Store. Motel Driveway, SR 270

Recreation Vehicle Site Entrance Drive' SR 270

SB Left

SB Right

EB Left

WB Right

EB Left

N/A

N/A

N/A

N/A

N/A

A

A

A

A

A

A

A

A

A

A

1

Recreation Vehicle Exit and SR 270

i .

NB Left

NB Right

Cabin Area Driyeway and SR 270

SB Left

SB Right

EB Left

N/A

N/A

M/A

N/A

M/A

A

A

A

A

A

A

A

A I

..
8-117

-17- I
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1995 Highway Capacity Manual method for unsignalized

intersections. (See Appendix for worksheet on these

intersections). See Table 4 .

The Level of Service for the intersection of State Route 270

and drive entrances (and exits) for the project shows a

level of "An on all legs at year 1999 and year 2020. See

Conclusion Section herein.

TRAFFIC SIGNAL WARRANT ANALYSIS

Traffic Signal Warrants were prepared for the intersections

of SR-270 and driveways. Warrants for this analysis were

Warrant #1 and Warrant #2. (State Division of Highway

Warrants). Results of these warrant analyses are shown in

Table 5.

None of intersection of State Route 270 and Bodies Hills R.

v. Park warrants a traffic signal under existing and future

1999 and 2020 conditions.

8-117
-18-



TABLE 5

SIGNAL WARRANT ANALYSIS

AM AND PM PEAK HOUR VOLUMES

·1

, 1

1.

·t

INTERSECTIONS SIGNAL WARRANTS SATISFIED

Warrant No. 1 2

AM PM AM PM •
Existing volumes

Driveways and SR 270 No No No No

1999 Future VolUlDes With Project •
Driveways and SR 270 No No No No

2020 With Project

Driveway and SR 270 No No No No . «

«

« .

8-117 -19- •



STREET SEGMENT ANALYSIS

Descriptions of Assumed Roadway Capacities

The capacity of a roadway is affected by a number of

factors, including the width of the roadway, the number of

crossing arterials and collectors, the presence or absence

of on-street parking, and the number of driveways.

By policy for daily traffic analysis, Level of Service "0"

is the basis for identifying whether a capacity problem

exists at a midblock location. The highway capacity

method for two lane highway was used to compute the level of

service on this street section.

Arterial operations

As noted in Table 6, the arterial network in the general

area of the project currently operates at excellent levels

of service, i.e., Level of Service "A".

FUTURE CAPACITIES, WITHOUT PROJECT

This section describes the future circulation and operating

conditions, and potential capacity deficiencies in the study

8-117 -20-
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area, based on the forecast volumes to year 1999, and year

2020 with the stated growth factors applied to the scenario

but without the study project.

As noted in Table 6, State Route 270 will operate at LOS

ftAw. Worksheets are included in the appendix section.

FUTURE CAPACITIES, WITH PROJECT

In order to assess the effect of developing this project on

the surrounding highway system, the future volumes that may

utilize the new street were added to the future without

project volumes. State Route 270 will continue to operate

at LOS "Aft. See Table 6.

SPEED SURVEY

A speed survey was conducted using a radar gun at two

locations along State Route 270 adjacent to the proposed

development: 1. At a point approximately 700' East of State

Route 395 and 2. approximately 2000' East of State Route

395.

The 85 percentile rate was calculated for each of these

locations. At location 1. the 85 percentile speed is 35 mph

and at location 2. it was 40 mph.

•

•

: 1

."

'f

"4

t .

r .
I

L
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SIGHT DISTANCE

Sight distance measurements were was performed along SR-270

at drive entrance to the Recreational Park. The horizontal

sight distance was used. The vertical sight distance in the

area is not a factor because of relatively flat grade.

A 85 percentile speed in the area of the R. V. Entrance,

motel and general store entrance is 40 mph, the 85

percentile speed at the tent area and cabin area driveway

was 35 mph. The 40 mph and 35 mph speeds were used for

analyzing horizontal sight distance in the report.

The state of California Design Manual for Highways was used

for a guide to establish the minimum stopping distance

required at various speeds. (Copy of page 200-1 enclosed in

appendix herein).

Table 201.1 shows various minimum sight distance stopping

values. At 35 mph the minimum stripping distance is 250

feet and at 40 mph the minimum stripping distance is 300

feet.

The horizontal sight distance of 250 feet is the minimum

requirement for 35 mph speed and 300 feet is required for 40

mph, as stated in the state Division of Highway Design

Manual, latest edition thereof. The driveway for the tent

area at westerly end of development has the most critical

sight distance, the measured sight distance is 270 feet.

8-117 -23-
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If this driveway was moved easterly approximately 50 feet,

the sight distance would be greater than 300 feet.

The most easterly driveway (to R.V. area) has a horizontal

sight distance of 430 feet. The remainder of the access

driveways are well above minimum requirements.

MITIGATION MEASURES

In order to mitigate the impact of this development on

future streets and intersections, the following mitigation

measures should be made.

Year 1999 and 2020 Mitigation

1. Relocate tent area driveway about 50 feet easterly

(as topography allows) to increase the horizontal sight

distance at this location.

2. Clearly mark driveway entrance and exits on state Route

270 with applicable state signs.

3. Construct tapers in to and out of driveways a minimum of

100 feet long x 10 feet wide. Either asphaltic cement

or graded shoulders may be used as specified by

Caltrans.

.,.

•

•

.....
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CONCLUSION

The overall traffic volumes expected to be generated from

the proposed development will require no mitigation measures

as stated herein.

This development should comply with all requirements of the

congestion Management Plan for the County of Mono and State

of California. This may include, but is not limited to:

Trip reduction, deficiency plan, traffic and public

transportation requirements and improvements, and any impact

fees requirements that are applicable.

While turn channelization is not required for the

development, tapers into and out of driveways would be a

benefit to protect the turning vehicle as well as the

through vehicle. It is suggested that a minimum of 100' x

10' taper be constructed at entrances and exits of driveway

for this development. These tapers may be either asphaltic

concrete or graded shoulders, provided that sufficient

lateral clearance is available that will allow the tapers to

be constructed.

Also, for safety consideration it is suggested that cross

traffic and pedestrian crossing signs be installed in

advance of this development as per requirement of the County

of Mono and Caltrans.

8-117 -25-
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Interior circulation has been examined and found to be

adequate for turning movements of vehicles. As mentioned

under Mitigation Measures, the relocation of the driveway

into the tent area to a point about 50 feet easterly would

increase sight distance at that location for east bound

traffic.

There is no pedestrian traffic presently in this ~rea.

Pedestrian traffic should not be a problem when the project

is in place, due to the low volume and speed of traffic in

this area. To determine if flashing warning lights and/or

crosswalk may be required after project is in operation the

vicinity could be monitored.

."

J

I

I

•

•

••
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RADAR SPEED SURVEY
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RADAR SPEED SURVEY
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VEHICLES OBSERVED lOS
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mGBWAY DESIGN MANUAL

r
CHAPTER 200

GEOMETRIC DESIGN AND
STRUCTURE STANDARDS

200-1
July 1. 1990

Chapter mof"A Po1Jcy on Gcometr1c Destgn
of Highways and Streets." AASHrO. 1984. con- 'I
ta.1ns a thorough d1scuss1on of the der1vatlon of
stopptng 51gbt d1stance.

Topic 201 • Sight Distance

Table 201.1
Sight Distance Standards

20 ••....•... 125 . . • • .. 8()()

25 ••..•.•..• 150 . . . . .• 950
30 •••.....•'.~ . . . . .• 1100
35 •.....••.. 250 . . . . .• 1300
40 ••..•...•. 300 . • • . .• 1500
45 •••••••••. 360 • • • • •• 1650
50 ••••... ~ •• 4.30-. • • . •• 1800
55 • • • • • . . . . . 500 -. . • • .• 1950
60 ••..•..•.. 580'":... • • • •• 2100
65 •••••••••. 660 •••••• 2300
70 • • . • • . . . • •750 • . . . •• 2.500
75 • • • • • • • • • . 840 • • • • •• 2600
80 . • . • . . . . . . 930 . . • . •• 2700

•

I

•

•

1

201.3 StopptDt Staht DUtaDce

The m 1n1mum stopping sight distance 15 the
d1st.aDce requJred by the dI1ver of a vehJcle.
travelJng at a gtven speed. to brmg h1s vehJcle to
a stop after an object on the road becomes V1S1-'
ble. Stopping s1ght d1sta.n.ce 15 measured from
the drtve:r's eyes. which are assumed to be 3.5 .
feet above the pavement surface. to an object
O.5-foot bJgh on the road.

'11le stopptng sight distances In Table 201.1
should be tnqeased by 20% on sustained
downgrades steeper than 3% and longer than 1
~

201.2 PawtDI 8lIht DUtance

Passtng sight &stance Is the minimum Sight
dJstanec requJred far the dJ1ver of one veh1cle to
pass another veh1cle safely and comfortably.
Passmg must be accomplished Without reduc­
ing the speed of an oncommg veh1c1e traveling
at the des1gn speed should It come into View
after the overtaldng maneuver 15 started. The
51gbt d1stance available for passing at any place
15 the longest d1stance at wh1ch a dl1ver whose
eyes are 3.5 feet above the pavement surlace
can see the top of an object 4.25 feet high on
the road.

Passtng sight d1stance 15 constdered only on
2-1ane roads. At crttIca1locat1ons. a stretch of
3- or 4-lane paSSing section With stopping sight
d1stance is somet1mes more economiCal than
two lanes wtth passmg sight distance (see Index
204.4).

F1gure 201.2 shows graplUcaDy the rela·
tlonshJp among length of vut1cal CUJ'Ve. design
speed. and algebraiC d1ffen:nce tn grades. Any
one factor can be determ1ned when the other
two are lmown.

See Chapter 6 of the Trame Manual for crt­
tena relating to ban1er str1p1ng of n~passmg
zones.StoppUlgC)

(ft)
DesIgn Speed(l)

(mph)

lDdez 201.1 - General

S1gbt cUstanec 15 the cont1nuous length of
lUghway ahead ViSible to the dr1ver. Three
types of 51gbt dJstance are considered here:
passing. stopping. and dedS1on. Stopptng sight
d1stance 15 the miDJIDum sight d1sta.nce to be
provided on multilane h1ghways and on 2-lane
roads when passttlg 51gbt d1stance Js not ec~
nom1Cally obtainable. Stoppmg stgbt distance
also is to be provided for aD elements of inter­
changes and tntersect10ns at grade. tncluc:Ung
prtvate road connections (see Indaes 405.1.
504.1 and Figure 405.7). Deds10D sJgbt dls­
tance 15 used at major deds10n po1IIts (see In­
dexes 201.7 and 504.2).

The foDowtng table shows the standards for
passing and stopping Sight distance related to
desIgn speed. The. are tlae minimum .,..]ua ­
that ,haD be 8M bl4e-Jp.

l .

(. (1) See Topic 101 for .dcctioD 01 desip apeecl.
C2) J.Dcreue by 20M» on ~ta1Dr:ddownpwlea >34Ml • :>1

mde.

! .

..
. «



MCS: unsignalized Intersections
==

Release 2.1g TA27020.HCO Page 1

Center For Microcomputers In Transportation
university of Florida'I 512 Weil Ball
Gainesville, FL 32611-6585
Ph: (352) 392-0378

streets: (N-S) Tent Site (E-W) SR 270
Major street Oirection•.•. EW-I Length of Time Analyzed .•• 60 (min)
Analyst .••••••••.•.••••••• we 8-117
Oate of Analysis ••.•..•••• 9/10/98
Other Information ••.•.•.•• year 2020 with project
Two-way Stop-controlled Intersection

Eastbound
L T R

Westbound
L T R

Northbound
L T R

Southbound
L T R

••

No. Lanes 0 1 < 0 0 > 1 0 1 0 1 0 0 0
Stop/Yield N N

Volumes 164 2 2 40 4 4
PHF .95 .95 .95 .95 .95 .95
Grade 0 0 0
Me's (%)
SU/RV'S (%)
CV's (\)
PCE'S 1.10 1.10 1.10
-----------------------------------------------------------------------

Vehicle
Maneuver

Adjustment Factors

critical
Gap (tg)

Follow-up
Time (tf)

------------------------------------------------------------------

•

Left TUrn Major Road
Right Turn Minor Road
Through Traffic Minor Road
Left Turn Minor Road

5.00
5.50
6.00
6.50

2.10
2.60
3.30
3.40



HCS: Unsignalized Intersections Release 2.1g CA27020.HCO Page 1 •
Center For Microcomputers In Transportation
University of Florida
512 weil Hall
Gainesville, FL 32611-6585
Ph: (352) 392-0378

=====
streets: (N-S) Cabin Area (E-W) SR 270
Major street Direction •••• EW
Length of Time Analyzed ••• 60 (min)
Analyst ••••••••••••••••••• we 8-117
Date of Analysis •••••••••• 9/10/98
other Information •..•.•••• Year 2020 with project
TWo-way stop-controlled Intersection

f-" I

.1

.1

Eastbound 'Westbound Northbound Southbound
L T R L T R L T R L T R

---- ---- ---- ----
0 > 1 0 0 1 < 0 0 0 0 1 0 1

N N
3 164 40 1 2 1

.95 .95 .95 .95 .95 .95
0 0 0

No. Lanes
stop/Yield
VolUlDes
PHF
Grade
MC's (\l
SUjRV's (\l
CV's C\l
PCE's 1.10 1.10 1.10
-----------------------------------------------------------------------

•

Vehicle
Maneuver

Adjustment Factors

Critical
Gap Ctg)

Follow-up
Time (tf) •------------------------------------------------------------------

l .

..

l .

f'"
I

Left TUrn Major Road
Right Turn Minor Road
Through Traffic Minor Road
Left TUrn Minor Road

5.00
5.50
6.00
6.50

2.10
2.60
3.30
3.40

.4

4



HCS: Unsignalized Intersections Release :2 .1g CA:270:20.HCO Page 2

Worksheet for TWSC Intersection
--------------------------------------------------------
step 1: RT from Minor Street NB SB
--------------------------------------------------------
Conflicting Flows: (vph)
potential Capacity: (pcph)
Movement Capacity: (pcph)
Prob. of QUeue-Free State:

42
1318
1318
1.00

--------------------------------------------------------
step 2: LT from Major Street WB EB
--------------------------------------------------------
Conflicting Flows: (vph)
potential capacity: (pcph)
Movement capacity: (pcph)
Probe of Queue-Free State:
TH saturation Flow Rate: (pcphpl)
RT saturation Flow Rate: (pcphpl)
Major LT Shared Lane Probe

of Queue-Free state:

43
1635
1635
1.00
1700

1.00
--------------------------------------------------------
step 4: LT from Minor Street NB SB
--------------------------------------------------------
Conflicting Flows: (vph)
Potential Capacity: (pcph)
Major LT, Minor TH

Impedance Factor:
Adjusted Impedance Factor:
Capacity Adjustment Factor

due to Impeding Movements
Movement Capacity: (pcph)

218
792

1.00
1.00

1.00
790

--------------------------------------------------------
Intersection Performance Summary

Avg. 95'

• Flow Move Shared Total Queue Approach
Rate Cap Cap Delay Length LOS Delay

Movement (pcph) (pcph) (pcph) (sec/veh) (veh) (sec/veh)
-------- ------ ------ ------ ------- ------- ----- ---------
SB L 2 790 4.6 0.0 A

4.0

• SB R 1 1318 2.7 0.0 A

EB L 3 1635 2.2 0.0 A 0.0

Intersection Delay = 0.1 sec/veh

•



Eastbound Westbound Northbound Southbound
L T R L T R L T R L T R

---- ---- ---- ----
0 > 1 0 0 1 < 0 0 0 0 1 0 1

N N
3 106 27 1 2 1

.95 .95 .95 .95 .95 .95
0 0 0

Center For Microcomputers In Transportation
University of Florida
512 Weil Hall
Gainesville, FL 32611-6585
Ph: (352) 392-0378

streets: (N-S) Cabin Area (E-W) SR 270
Major street Direction •..• EW
Length of Time Analyzed ••• 60 (min)
Analyst ••••.••...••••••••• wc 8-117
Date of Analysis .••••••.•• 9/10/98
other Information•••••••.• Year 1999 with project
Two-way stop-controlled Intersection

HCS: unsignalized Intersections
===== ===

No. Lanes
stop/Yield
Volumes
PHF
Grade
Me's (\)
SU/RV'S (\)
CV's (\)
peE's 1.10

Release 2.1g CA27019.HCO

1.10

Page 1

1.10

.
IJ

•
'.

-----------------------------------------------------------------------

r
vehicle
Maneuver

Adjustment Factors

critical
Gap (tg)

Follow-up
Time (tf) I ·

------------------------------------------------------------------
Left TUrn Major Road
Right Turn Minor Road
Through Traffic Minor Road
Left Turn Minor Road

5.00
5.50
6.00
6.50

2.10
2.60
3.30
3.40

• •



HCS: Unsignalized Intersections Release 2.1g CA27019.HCO Page 2

worksheet for TWSC Intersection
--------------------------------------------------------
Step 1: RT from Minor Street NB SB
--------------------------------------------------------
conflicting Flows: (vph)
potential capacity: (pcph)
Movement capacity: (pcph)
Probe of Queue-Free State:

28
1340
1340
1.00

--------------------------------------------------------
step 2: LT from Major Street WB EB
--------------------------------------------------------
conflicting Flows: (vph)
Potential Capacity: (pcph)
Movement Capacity: (pcph)
Probe of Queue-Free State:
TH Saturation Flow Rate: (pcphpl)
RT saturation Flow Rate: (pcphpl)
Major LT Shared Lane Prob.

of Queue-Free State:

29
1661
1661
1.00
1700

1.00
--------------------------------------------------------
Step 4: LT from Minor Street NB SB
--------------------------------------------------------
Conflicting Flows: (vph)
potential capacity: (pcph)
Major LT, Minor TH

Impedance Factor:
Adjusted Impedance Factor:
capacity Adjustment Factor

due to Impeding Movements
Movement capacity: (pcph)

144
874

1.00
1.00

1.00
872

•

--------------------------------------------------------
Intersection Performance Summary



HCS: unsignalized Intersections
========-- --=========

Release 2.1g MA27019.HCO Page 1
I

Center For Microcomputers In Transportation
University of Florida
512 Weil Hall
Gainesville, FL 32611-6585
Ph: (352) 392-0378

streets: (N-S) Motel & store Area (E-W) SR 270
Major street Direction •••• EW
Length of Time Analyzed ••• 60 (min)
Analyst ••••••••••.•••••••• wc 8-117
Date of Analysis •.•••••••• 9/10/98
other Information •..•••••. year 1999 with project
Two-way stop-controlled Intersection

I

.~

Eastbound Westbound Northbound Southbound
L T R L T R L T R L T R

---- ---- ---- ----
0 > 1 0 0 1 < 0 0 0 0 1 0 1

N N
4 110 29 7 4 4

.95 .95 .95 .95 .95 .95
0 0 0

No. Lanes
stop/Yield
Volumes
PHF
Grade
MC'S (%)
SUjRV's (%)
CV's (%)
PCE's 1.10 1.10 1.10

•

-----------------------------------------------------------------------
•

------------------------------------------------------------------
Vehicle
Maneuver

Adjustment Factors

critical
Gap (tg)

Follow-up
TiBe (tf) ••

l _

, .

f'
!..

Left Turn Major Road
Right Turn Minor Road
Through Traffic Minor Road
Left Turn Minor Road

5.00
5.50
6.00
6.50

2.10
2.60
3.30
3.40

•

. 4



I I

Res: Unsignalized Intersections Release 2.1g MA27019.BCO Page 2

• I worksheet for TWSC Intersection
--------------------------------------------------------
step 1: RT from Minor street NB S8
--------------------------------------------------------
Conflicting Flows: (vph)
potential capacity: (pcph)
Movement capacity: (pcph)
Prob. of Queue-Free state:

34
1331
1331
1.00

--------------------------------------------------------
step 2: LT from Major street WB EB
--------------------------------------------------------
conflicting Flows: (vph)
Potential capacity: (pcph)
Movement capacity: (pcph)
Prob. of Queue-Free State:
TH saturation Flow Rate: (pcphpl)
RT saturation Flow Rate: (pcphpl)
Ma jor LT Shared Lane Prob.

of Queue-Free State:

38
1644
1644
1.00
1700

1.00
--------------------------------------------------------
step 4: LT from Minor street NB SB
--------------------------------------------------------

t.

conflicting Flows: (vph)
Potential capacity: (pcph)
Major LT, Minor TH

Impedance Factor:
Adjusted Impedance Factor:
Capacity Adjustment Factor

due to Impeding Movements
Movement Capacity: (pcph)

154
862

1.00
1.00

1.00
860

--------------------------------------------------------
Intersection Performance Summary

Avg. 95%
Flow Move Shared Total Queue Approach
Rate Cap Cap Delay Length LOS Delay

Movement (pcph) (pcph) (pcph) (sec/veh) (veh) (sec/veh)
-------- ------ ------ ------ ------- ------- ----- -------~-
SB L 4 860 4.2 0.0 A

3.5
SB R 4 1331 2.7 0.0 A•
EB L 4 1644 2.2 0.0 A 0.1

Intersection Delay = 0.2 sec/veh

•



HCS: Unsignalized Intersections Release 2.19 KA27020.HCO Page 1 •

streets: (N-S) Motel & store Area (E-W) SR 270
Major street Direction •.•• EW
Length of Time Analyzed •.• 60 (min)
Analyst ••••••..••...••.••• we 8-117
Date of Analysis •.•••••••• 9/10/98
other Information .•••••••• year 2020 with project
Two-way stop-controlled Intersection

Center For Microcomputers In Transportation
University of Florida
512 Weil Hall
Gainesville, FL 32611-6585
Ph: (352) 392-0378

=-=:====

• •

•

Eastbound Westbound Northbound Southbound
L T R L T R L T R L T R 4

---- ---- ---- ----
0 > 1 0 0 1 < 0 0 0 0 1 0 1

N N
4 170 27 7 4 4

.95 .95 .95 .95 .95 .95
0 0 0

No. Lanes
stop/yield
volumes
PHF
Grade
MC'S (')
SUjRV's (')
CV's (')
PCE's 1.10 1.10 1.10
-----------------------------------------------------------------------

Vehicle
Maneuver

Adjustment Factors

critical
Gap (tg)

Follow-up
Time (tfl •------------------------------------------------------------------

..

,..'!

..

Left Turn Major Road
Right Turn Minor Road
Through Traffic Minor Road
Left Turn Minor Road

5.00
5.50
6.00
6.50

2.10
2.60
3.30
3.40

•



HCS: Unsignalized Intersections Release 2.1g MA27020.HCO Page 2

~I Worksheet for TWSC Intersection
--------------------------------------------------------
step 1: RT from Minor street NB SB
--------------------------------------------------------

~.

Conflicting Flows: (vph)
potential Capacity: (pcph)
Movement Capacity: (pcph)
Prob. of Queue-Free State:

32
1334
1334
1.00

--------------------------------------------------------
step 2: LT from Major Street WB EB
--------------------------------------------------------
conflicting Flows: (vph)
potential capacity: (pcph)
Movement capacity: (pcph)
Prob. of Queue-Free state:
TH Saturation Flow Rate: (pcphpl)
RT Saturation Flow Rate: (pcphpl)
Major LT Shared Lane Prob.

of Queue-Free state:

35
1650
1650
1.00
1700

1.00
--------------------------------------------------------
step 4: LT from Minor street NB SB
--------------------------------------------------------
Conflicting Flows: (vph)
Potential Capacity: (pcph)
Major LT, Minor TH

Impedance Factor:
Adjusted Impedance Factor:
Capacity Adjustment Factor

due to Impeding Movements
Movement Capacity: (pcph)

214
796

1.00
1.00

1.00
794

--------------------------------------------------------
Intersection Performance Summary

Avg. 95\
Flow Move Shared Total Queue Approach• Rate Cap Cap Delay Length LOS Delay

Movement (pcph) (pcph) (pcph) (sec/veh) (veh) (sec/veh)
-------- ------ ------ ------ ------- ------- ----- ---------
SB L 4 794 4.6 0.0 A

3.6
SB R 4 1334 2.7 0.0 A•
EB L 4 1650 2.2 0.0 A 0.1

Intersection Delay = 0.2 sec/veh

r



Hes: unsignalized Intersections Release 2.1g RV27019.HCO Page 1

Center For Microcomputers In Transportation
University of Florida
512 weil Hall
Gainesville, FL 32611-6585
Ph: (352) 392-0378

===0::--=---
streets: (N-S) R. V. Area (E-W) SR 270
Major street Direction •••• EW
Length of Time Analyzed •.. 60 (min)
Analyst. • • • • • . • • • . . . • • • • •• wc 8-117
Date of Analysis .••.•••••• 9/10/98
other Information•.••••••• year 1999 with project
Two-way stop-controlled Intersection

• I

.1

Eastbound Westbound
L T R L T R

Northbound
L T R

Southbound
L T R •

No. Lanes
Stop/Yield
Volumes
PHF
Grade
MC's (%)
SUjRV's (%)
CV's (%)
PCE's

o 1 < 0
Y

110 6
.95 .95

o

o > 1

3 27
.95 .95

o

1.10

o
N

o o o o o o

-----------------------------------------------------------------------

Adjustment Factors

I

------------------------------------------------------------------

'-'

L.

Vehicle
Maneuver

Left Turn Major Road
Right TUrn Minor Road
Through Traffic Minor Road
Lett Turn Minor Road

Critical
Gap (tg)

5.00
5.50
6.00
6.50

Follow-up
Tille (tt)

2.10
2.60
3.30
3.40

•

•

'.



HCS: Unsignalized Intersections Release 2.1g RV27019.HCO Page 2

I I Worksheet for TWSC Intersection
--------------------------------------------------------
--------------------------------------------------------
Step 2: LT from Major street EB
--------------------------------------------------------

) r
Conflicting Flows: (vph)
Potential Capacity: (pcph)
MoveDent capacity: (pcph)
Prob. of Queue-Free State:
TH saturation Flow Rate: (pcphpl)
RT saturation Flow Rate: (pcphpl)
Major LT Shared Lane Probe
of Queue-Free state:

116
1509
1509
1.00
1700

1.00
--------------------------------------------------------

Intersection Performance Summary

Avg. 95%
Flow Move Shared Total Queue Approach
Rate Cap Cap Delay Length LOS Delay

Movement (pcph) (pcph) (pcph) (sec/veh) (veh) (sec/veh)
-------- ------ ------ ------ ------- ------- ----- ---------
WB L 3 1509 2.4 0.0 A 0.2

••

.L _

Intersection Delay = 0.0 sec/veh



HCS: Unsignalized Intersections Release 2.1g RV27020.HCO Page 1 ••
=====-===-=================-=.===='=====-=-===

Center For Microcomputers In Transportation
University of Florida
512 Weil Hall
Gainesville, FL 32611-6585
Ph: (352) 392-0378

Streets: (N-S) R.V. Area (E-W) SR 270
Kajor Street Direction .••• EW
Length of Time Analyzed ••• 60 (min)
Analyst .••••••.•••••.••••• wc 8-117
Date of Analysis •..••••••• 9/10/98
other Information••••..••• Year 2020 with project
Two-way stop-controlled Intersection

•

•
Eastbound Westbound

L T R L T R
Northbound

L T R
Southbound

L T R

No. Lanes 0
stop/Yield
volumes
PHF
Grade
Me's (%)
SUjRV's (%)
CV's (%)
PCE's

1 < 0 0 > 1 0 0 0 0 0 0 0
Y N

170 6 3 40
.95 .95 .95 .95

0 0 •
1.10

-----------------------------------------------------------------------
•

Vehicle
Maneuver

Adjustment Factors

critical
Gap (tg)

Follow-up
Time (tf)

------------------------------------------------------------------
Left Turn Major Road
Right Turn Minor Road
Through Traffic Minor Road
Left Turn Minor Road

5.00
5.50
6.00
6.50

2.10
2.60
3.30
3.40



.,

HCS: Unsignalized Intersections Release 2.19 RV27020.HCO Page 2

Worksheet for TWSC Intersection
--------------------------------------------------------
--------------------------------------------------------
step 2: LT from Major Street WB EB
--------------------------------------------------------
Conflicting Flows: (vph)
Potential capacity: (pcph)
Movement Capacity: (pcph)
Prob. of Queue-Free State:
TH saturation Flow Rate: (pcphpl)
RT saturation Flow Rate: (pcphpl)
Major LT Shared Lane Prob.
of Queue-Free State:

179
1409
1409
1.00
1700

1.00
--------------------------------------------------------

Intersection Performance Summary

Avg. 95%
Flow Move Shared Total Queue Approach
Rate Cap Cap Delay Length LOS Delay

Movement (pcph) (pcph) (pcph) (sec/veh) (veh) (sec/veh)
-------- ------ ------ ------ ------- ------- ----- ---------
WB L 3 1409 2.6 0.0 A 0.2

•

Intersection Delay = 0.0 sec/veh

".



1985 HCM:TWO-LANE HIGHWAYS
****************************************************************

FACILITY LOCATION •... SR 270 Ejo SR395 to 1400 EjO 395
ANALyST •.....•..•••.. wwc 8-117
TIME OF ANALySIS ••••. PM Peak
DATE OF ANALySIS ••.•. 09-10-1998
OTHER INFORMATION •.•. Existing Volumes Without Project

A) ADJUSTMENT FACTORS
-------------------------------------------------------------

•

PERCENTAGE OF TRUCKS ........•••...••••.•.•••
PERCENTAGE OF BUSES ...•••.•.••....•.•.••.••.
PERCENTAGE OF RECREATIONAL VEHICLES .••••.••.
DESIGN SPEED (MPH) .•..••••••••••...••.••.•••
PEAK HOUR. FACTOR ••••...•.•••••••••••••••••••
DIRECTIONAL DISTRIBUTION (UP/DOWN) ••••••.•.•
IA.NE WI DTH ( FT) ••••...•••••••••.••••••••••••
USABLE SHOULDER WIDTH (AVG. WIDTH IN FT.) •••
PERCENT NO PASSING ZONES .•••••••••••••••••••

B) CORRECTION FACTORS

2
o
5
50
.9
80 / 20
11
6
o

.'

-------------------------------------------------------------
ROLLING TERRAIN

E E E f f f
LOS T B R w d HV

----- ----- ----- ----- ----- -----
A 4 3 3.2 .93 .83 .85

B 5 3.4 3.9 .93 .83 .82

C 5 3.4 3.9 .93 .83 .82

D 5 2.9 3.3 .93 .83 .84
f

E 5 2.9 3.3 .94 .83 .84

C) LEVEL OF SERVICE RESULTS
-----------~------------------------------------------ -------
INPUT VOLUME(vph): 130
ACTUAL FLOW RATE: 144

SERVICE
LOS FLOW RATE VIC

--------- -----
A 277 .15
B 459 .26

r' C 741 .42
D 1121 .62
E 1773 .97

LOS FOR GIVEN CONDITIONS: A



I I

I I

1985 HCM:TWO-LANE HIGHWAYS
****************************************************************

FACILITY LOCATION ...• SR 270 E/o SR395 to 1400 E/O 395
ANALyST ............•• wwc 8-117
TIME OF ANALySIS ...•• PM Peak
DATE OF ANALySIS ....• 09-10-1998
OTHER INFORMATION ...• Year 1999 Volumes

A) ADJUSTMENT FACTORS
-------------------------------------------------------------
PERCENTAGE OF TRUCKS •..••.•••...•.....••.••.
PERCENTAGE OF BUSES •••••••..••..•.•.•.•••••.
PERCENTAGE OF RECREATIONAL VEHICLES .•.•.•...
DESIGN SPEED (HER) ••••••••••••••••••••••••••
pEAl{ HOUR. FACTOR.............. •••••••.•••••.
DIRECTIONAL DISTRIBUTION (UP/DOWN) ••.•••••••
LANE WI DTH (F"I').............................
USABLE SHOULDER WIDTH (AVG. WIDTH IN FT.) •••
PERCENT NO PASSING ZONES •••••.••.•••..•••...

B) CORRECTION FACTORS

2
o
5
50
.9
80 I 20
11
6
o

-------------------------------------------------------------
ROLLING TERRAIN

E E E f f f
LOS T B R w d BV

----- ----- ----- ----- ----- -----
A 4 3 3.2 .93 .83 .85

B 5 3.4 3.9 .93 .83 .82

C 5 3.4 3.9 .93 .83 .82

D 5 2.9 3.3 .93 .83 .84

E 5 2.9 3.3 .94 .83 .84
t.,

C) LEVEL OF SERVICE RESULTS

-------------------------------------------------------------
INPUT VOLUME(vph): 133
ACTUAL FLOW RATE: 148

SERVICE
LOS FLOW RATE VIC

..
A
B
C
D
E

277
459
741

1121
1773

.15

.26

.42

.62

.97



1985 HCM:TWO-LANE HIGHWAYS
****************************************************************

FACILITY LOCATION ...• SR 270 E/o SR395 to 1400 E/O 395
ANALYST. . • . . . . . • • . . •• wwc 8-117
TIME OF ANALySIS ••..• PM Peak
DATE OF ANALySIS •.••• 09-10-1998
OTHER INFORMATION .... Year 2020 Volumes

A) ADJUSTMENT FACTORS
-------------------------------------------------------------

•

PERCENTAGE OF TRUCKS ......••...••..•......•.
PERCENTAGE OF BUSES .......•.....•••.•••••.••
PERCENTAGE OF RECREATIONAL VEHICLES •.••••..•
DESIGN SPEED (MPH) .
PEAR HOUR FACTOR............................
DIRECTIONAL DISTRIBUTION (UP/DOWN) ••••••••••
lANE WIDTH (F"I')..................... .
USABLE SHOULDER WIDTH (AVG. WIDTH IN FT.) •••
PERCENT NO PASSING ZONES .••••..••..••.••••••

B) CORRECTION FACTORS

2
o
5
50
.9
80 / 20
11
6
o

« .

, .

I •

-------------------------------------------------------------
ROLLING TERRAIN

E E E f f f
LOS T B R w d HV

----- ----- ----- ----- ----- -----
A 4 3 3.2 .93 .83 .85

B 5 3.4 3.9 .93 .83 .82

C 5 3.4 3.9 .93 .83 .82

D 5 2.9 3.3 .93 .83 .84

E 5 2.9 3.3 .94 .83 .84

C) LEVEL OF SERVICE RESULTS
----------------------------------------------------~- -------
INPUT VOLUME(vph): 204
ACTUAL FLOW RATE: 227

SERVICE
LOS FLOW RATE VIC

A 277 .15
B 459 .26
C 741 .42
D 1121 .~2
E J.773 .97

LOS FOR GIVEN CONDITIONS: A
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. I



•

t

•

•

5. Hydrology and Stream
Bank Studies





\

HYDROLOGY AND
FLOOD PLAIN

STUDY

FOR

BODIE HILLS RV PARK

NEAR

BODIE ON CLEARWATER CREEK

MONO COUNTY, CALIFORNIA

By: Denio & Associates Engineering
136 E. Line Street, Suite E
Bishop, California, 93514

(760) 873-8812 fax (760) 873-8821

February, 1999



,



, TABLE OF CONTENTS

•

t

Page
1.0 INTRODUCTION , , '" '" 3

1.1 purpose of Study '" '" '" 3
1.2 Authority and Acknowledgments 3

2.0 AREA STUDIED '" , 3

2.1 Scope of Study , , 3
2.2 Watershed Description ,. '" '" '" , '" '" '" 6
2.3 Principal Flood Problems " '" 7

3.0 ENGINEERING METHODS '" 7

3.1 Hydrologic Analyses......... 7
3.2 Hydraulic Analyses , '" 9

4.0 FLOOD PLAIN BOUNDARIES 11

5.0 CHANNEL EROSION '" '" 11

5.1 Channel Erosion Potential. '" '" 11
5.2 Channel Erosion Mitigation Alternatives 12

6.0 BRIDGE HYDRAULICS 13

7.0 OTIiER DRAINAGE CONCERNS 14

8.0 PROJECT AFFECTS ON STREAMBED/FLOODPLAIN AND OTHER PROPERTIES 14

9.0 BIBLJOGRAPHY AND REFERENCES , '" 14

10.0 ENGINEERS CERTIFiCATION '" 16

FIGURES
Figure 1 - VicinitylDrainage Basin Map '" 4
Figure 2 - Area of Study '" '" 5

EXHIBITS
Exhibit 1 - Recommended Slope Protection Details
Exhibit 1A- Alternative Slope Protection Details
Exhibit 2 - Flood Profiles
Exhibit 3 - Cross Sections
Exhibit 4 - 100 Year Flood Plain Boundary Map

2





BODIE R.V. PARK HYDROLOGY AND FLOOD PLAIN STUDY

1.0 INTRODUCTION

1.1 purpose of Study

This Flood Plain Study investigates the existence and severity of flood hazards in and
near the area of the Clearwater Creek, upstream from State Route 395 on State Route
270 (Bodie Road) in Mono County, California. The study was perfonned for the purpose
of evaluating the flood hazards associated with a proposed RV ParK development, the
"Bodie Hills RV ParK". (Ref. #1). The proposed development includes RV
par1<ing/camping sites, service buildings, streets, paths. and bridges over the
Clearwater Creek. The development is proposed in two areas along the Clearwater
Creek adjacent to Bodie Road, just east of State Route 395. This study developed
flood risk data for the area and established the approximate boundary of the 100 year
flood plain for Clearwater Creek in and near the area of the proposed development.

1.2 Authority and Acknowledgments

Denio & Associates Engineering of Bishop, California was retained by Mono County in
November, 1998 to perform this study as part of the environmental process. The
developer is William Lapham.

The hydrologic and hydraulic analyses for this study were perfonned by Truman Denio,
PE and David Norcross, EIT of Denio & Associates Engineering. This study was
completed in December. 1998.

Mr. John Langford of Bear Engineering (Ref. #2) is the Project Engineer and has
provided preliminary grading plans of the proposed development. dated 1131/97.

A copy of digital topographic survey information in metric units for the area was
obtained from Caltrans (Ref. #3). This survey for the highway included the project area.
This survey was supplemented with survey information provided by Bear Engineering.

2.0 AREA STUDIED

2.1 Scope of Study

The project area is located in an unincorporated area in Mono County. about 10 miles
south of Bridgeport and about 10 miles west of the historical ghost town of Bodie. The
location of the study is shown on the Vicinity Map I Drainage Basin map (Figure 1).
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This Flood Plain Study covers the area of Clearwater Creek from the intersection of SR
395 and Bodie Road to about 1 mile upstream (east) of the intersection. The study area
is shown on the Study Area Map (Figure 2).

2.2 Watershed Description

The Clearwater Creek drainage basin is in the eastern Sierra Nevada's Bodie Hills,
which lie to the east of the project site. Clearwater Creek, a tributary of Virginia Creek,
is one of the few creeks in the Eastern Sierra's that flows from east to west. The crest
of the Sierras. the source of Virginia Creek, is to the west about 12 to 15 miles. The
confluence of Clearwater Creek and Virginia Creek is on the west side of the SR 395 I
Bodie Road intersection. Virginia Creek flows northward to the East Walker River.
These Clearwater and Virginia Creek drainage basins are part of the East Walker River
watershed that flows through the Bridgeport Reservoir and tenninating in Nevada's
Walker Basin.

Clearwater Creek is fed by springs for year round flow and the higher flows come from
snowmelt and summer thunderstonn activity.

There is currently no development in the Clearwater Creek basin. Except for the
privately owned area of the proposed project site, the open space is primarily owned
and managed by the United States Bureau of Land Management The land is utilized
for some livestock grazing and recreational activities such as hunting. hiking, and cross­
country skiing. Bodie Road serves the Bodie Ghost Town, which is situated in the Bodie
Creek drainage basin to the east. The Bodie Ghost town receives approximately
200,000 visitors a year, primarily in the summertime. Caltrans has winter closure for
vehides; however, there is cross-country ski and snowmobile winter activity.

The Clearwater Creek basin that drains to the proposed projed is about 35 square
miles in area. The crest of the basin ranges from 8,000 ft. (2440 m) to 10,000 ft. (3050
m) at Potato Peak situated in the northeast edge of the basin. The elevation of the
project site is about 6800 ft. (2070 m). The mean elevation of the Clearwater basin is
about 7900 ft. (2400 m). The average gradient of the basin drainage is about 5%. The
Bodie Hills is generally rolling terrain with some steep hillsides in the drainage courses.
Clearwater basin consists of three main sub-basins; Clearwater to the east, Cinnabar
Canyon to the north and Little Monnon Meadow to the south. The headwaters of
Cinnabar is the Big Alkali Flats. There are no drainage controls in the basin above the
project site such as dams or impoundment facilities.

The soil complexes generally range from fine to coarse sandy loam with gravelly
subsoils in the valleys, to coarse sand, gravel, cobbles. and rock outcrops in the hills.
They are moderately to well drained, and may be locally high in either alkali or organics.
The natural vegetation of the Clearwater Creek basin is primarily sage brush with some
scattered pinon trees. There are some grassy meadows (Mormon Meadow) at the
higher reaches of the basin. The creekbed has willows and riparian vegetation.

The climate in the study area is generally dry and cool. The mean annual precipitation
at the Bodie rain gage located about 10 miles east of the site is about 14 inches. In the
Clea(WSter basin the mean annual precipitation is estimated at 20 i1ches per year.
(Ref. #4). Temperatures range from an average summer high d about 75 - 85

8

•

••

•

I



,

,
l

.,
I

degrees F to an average winter low of about 10 - 15 degrees F. (Ref. #5) Most of the
precipitation falls as snow between November and April. Summer thunderstorms,
which may be of locally high intensity, typically occur between May and September.

2.3 Principal Flood Problems

Caltrans has experienced problems with highway overtopping from Clearwater Creek in
the past. In the area between the SR 395 box culvert and the westeny portion of the
proposed RV parK, high flows have overtopped the Bodie Road and SR 395. Also,
above the RV parK area the highway has experienced roadway washout due to
impinging flow against the highway embankment In the area of the proposed
development there has been significant bank erosion.

3.0 ENGINEERING METHODS

For the flooding sources studied in detail, standard hydrologic and hydraulic study
methods were used to determine the flood hazard data required for this study. Flood
events of a magnitude which are expected to be equaled or exceeded once on the
average during any 10-, 25-, 50-, and 100-year period (recurrence interval) have been
selected as having special significance for flood plain management. These events.
commonly termed the 10-, 25-, 50-, and 10o-year floods. have a 10, 4, 2, and 1 percent
chance, respectively. of being equaled or exceeded during any year. Although the..
recurrence interval represents the long term average period between floods of a­
specific magnitude, rare floods could occur at short intervals or even within the same
year. The analyses reported herein reflect flooding potentials based on conditions
existing in the area at the time of this study. Any changes to the streambeds such as·
re-channelization, diversions, additional flow control structures or flood plain
encroachments may invalidate all or portions of this study.

3.1 Hydrologic Analyses

Hydrologic analyses w~re carried out to establish the peak discharge-frequency
relationships for Clearwater Creek. Three different methods for estimating peak flows in
this ungaged basin were considered and evaluated:

Method #1 is the USGS Regional Flood Frequency Equations for the "Sierra" Region
(Ref. #6). This method is a three parameter regression equation developed from stream
gage data from streams throughout the Sierra Nevada's primarily including the wet
northern and western slopes..The parameters are; 1) basin area in square miles; and 2)
mean annual precipitation, and 3) the altitude index.

Method #2 is the regional method developed by USGS for Southwestem United States
(Ref. #7). This method developed generalized least-squares regression equations.
based on stream flow data, for 12 regions throughout the southwest U.S. inclUding all
of Arizona, Nevada, and Utah, and parts of California, Colorado, Idaho, New Mexico,
Oregon, Texas, and Wyoming. This area includes the Great Basin, Snake River Basin,
Colorado River Basin, and Upper Rio Grande Basin. Equations were developed for the
Eastern Sierra Nevada ~egion 5~ Another set of equations was developed for high
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altitude areas (Region 1) for the entire southwest U.S. study area as it was determined
that the watershed characteristics of these high altitude areas were similar. The high
altitude Region 1 equations applied to the Clearwater Creek basin. The parameters
used in the regression equation are 1) basin area in square miles, 2) mean basin
elevation and 3) latitude.

Method #3 is the Mono County Area Flood Frequency Analysis Mlndex Flood- method
(Ref. #8 and #9). Data from stream gages in the Eastern Sierras from Convict Creek to
Carson River was analyzed to develop a flood frequency relationship based on basin
area. The analysis provides two curves. The first curve expresses the flood discharge­
time relation, showing variation of peak discharge, expressed as a ratio to the mean
annual flood, with recurrence interval. The second curve relates the mean annual flood
to the size of the drainage basin.

These results of each of these three methods are independent of the variations which
occur in seasonal flows.

The basin boundaries were delineated on USGS 7.5 minute quadrangle maps (Ref.
#10) and the areas were planimetered. The basin area draining into the upper (east)
end of the project, which we called the Clearwater Creek basin MA-, is 33.3 square
miles.

The results of the three methods using Basin "A- are tabulated as follows:

Clearwater Creek Basin "A- Flow, cfs (ems)

Recurrence Interval in Years
10 25 50 100

J

1

II .«

#1) Sierra Region Analysis 410 (11.6) 1000 (28.3) 1300 (36.8) 2000 (56.6) ••

#2) Southwest US Analysis

#3) Mono Area Analysis

400 (11.3) 520 (14.7) 600 (17.0)

330 (9.3) 440 (12.5) 520 (14.7)

700 (19.8)

650 (18.4)

The results of Method #2, Southwest United States USGS Regression analysis is
selected to best represent the estimated flows for the Clearwater Creek Basin. Method
#2 is developed from extensive flow data on streams of similar characteristics at high
altitude. The results from method #3, Mono County Area Flood Frequency analysis are
close to Method #2. The 100 year ftow-per-area ratio for five neighboring gaged
streams in the Eastem Sierras ranges from 20 cfs/square mile (0.57 ems/square mile)
at Swager Creek to 29 cfs/square mile (0.82 ems/square mile) at Virginia Creek (Ref.
#7). These are streams whose watershed originates in the Sierra Nevada crest which
have 50 - 60 inches annual precipitation. Method #2 100 year now estimate yields 21
as per square mile (.59 ems/square mile). Clearwater Creek basin, originating in the
drier Bodie Hills, would be expected to yiel~lower flows and indeed it falls within the
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lower range of the neighboring streams flow/area relation. This further confinns the
reasonableness of Method #2. Although the site lies at the northern edge of latitude
range where thunderstorms may cause peak flow, it has been determined that large
floods from thunderstorm events are unlikely to occur above an elevation threshold. For
sites between 29 degrees and 41 degrees latitude the elevation threshold for large
floods caused by thunderstorms is about 7,500 ft. (Ref. #7).The project lies at about 38
degrees latitude.

There are four smaller tributaries that flow into the project site; 1) the "Southwest Basin
C " at south side section 15, 2) Basin "B" at south side section 51, 3) Basin "0" at
north side section 46 and 4) Basin "EO at north side section 20.

The total flow summary using Method #2 analysis for all the drainage basins are as
follows:

Flow Summary, as (ems)

Recurrance Interval in Years

10 25 ·50 100

Main Clearwater
(19.8)
Basin "Ao 33.3 sq. mi.

South Basin "B"
0.3 sq. mi.

North Basin "0"
0.4 sq. mi.

North Basin "E"
0.13 sq. mi.

Southwest Basin "C"
(2.58)
2.2 sq. mi.

Total
(24.0)

3.2 Hydraulic Analyses

400 (11.3) 520 (14.7) 600 (17.0) 700

10 (.28) 14 (.40) 17 (.48) 20 (.57)

13 (.37) 18 (.51) 23 (.65) 27 (.76)

5 (.14) 7 (.20) 9 (.26) 11 (.31)

47(1.33) 64(1.81) 77(2.18) 91

475 (13.5) 623 (17.6) 726 (20.6) 849

Analyses of the hydraulic characteristics of flooding were carried out to provide
estimates of the water surface elevations o1f the 100 year recurrence interval flood.
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Water-surface elevations for 100 year flood on Clearwater Creek within the study area
was computed using the U.S. Anny Corps of Engineers HEC-2 (Ref. #11) computer
program within the Eagle Point Water Surface Profiling engineering module (Ref. #12).
The Eagle Point program with AutoCAD creates the reach alignments and cross
sections from the digital terrain data from the photogrammetric contour map (1 m (3.2
ft.) contour interval). 20 meter (65 ft.) interval cross sections were used for the water
surface profile analysis with additional sections at the entrance locations of tributary
washes (added flow points). Also, additional sections were scribed at the curving
channel locations in the meandering channel to analyze the superelevation (runup) of
the water surface. The water surface profile analysis was perfonned using subcritical
flow regime. The analysis was also perfonned with HEC-RAS (Ref. # 13) program to
confirm the Eagle Point analysis. All reaches were field checked to confirm the aerial
topa map, especially in areas of dense vegetation. The channel analysis extended well
beyond the limits of the proposed RV. park, both upstream and downstream, to insure
an accurate modeJ. The extent of the study area is from State Route 395 at the down
stream limit to a point approximately 1300' upstream of the east end of the project. The
8' by 4' reinforced concrete box culvert at SR 395 was included at the downstream end
of the model to evaluate backwater effects of the culvert. The upstream end of the
model was checked for the potential of roadway overtopping and flow down the north
side of Bodie Road. Sections of stream with low banks and potential for overtopping
were identified.

Hydraulic roughness factors (Manning's "nj used in the hydraulic computations were
chosen by engineering judgment and were based on field observations of the
streambeds and flood plain areas. Roughness values used for Clearwater Creek
through the RV. park site is .0625 for the main channel (some weeds, light brush on
banks, gravel bottom and irregular channel) and 0.07 for the overbanks (medium
brush). Upstream and downstream of the RV. Park area the main channel "n" value
used was .075 (heavy brush, rocky bottom and irregular) and .07 to .08 for overbanks
(medium to heavy brush) (Ref. #14 and #15).

The channel meander will result in significant supere~evating of the water surface in the
event of extreme flows. The superelevation was calculated usine the "HYCHL" module
of the "HYDRAIN" (Ref. #16) computer program. This program evaluates the
superelevation based on the channel side~Iope, curve radius and the f1ov.' velocity (See
attached Exhibit #3 Cross Sectio~s).

To evaluate erosion potential and stream bank stability, the channel velocity for straight
tangent channel sections and impingement flow against curving banks was estimated
for the 100 year flow using HEC-RAS and HYCHL IHYDRAIN programs, respectively.

The hydraulic analyses for this study were based on unobstructed flow. The flood
elevations shown on the profiles are thus considered valid only if the flood plain
remains unobstruded.
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4.0 FLOOD PLAIN BOUNDARIES

The 1 percent annual chance (10D-year) flood has been adopted by FEMA as the base
flood for flood plain management purposes. The 100 year flood plain boundaries have
been delineated using the flood elevations determined at each cross section. The
floodplain boundary was calculated from the digital mapping with the Eagle Point
software.

The 100 -year flood plain boundary for the Clearwater Creek reach within the study
area is shown on the 100 Year Flood Plain Map (Exhibit 2).

Although it is unknown if a 8100 year evenr has occurred in recent history, the
acceptability of the model results were checked by comparing calculated water-surface
elevations with historical infonnation and physical evidence. The flood boundary shows
overtopping of the channel to the north on Bodie Road near SR 395 which matches
historical reports of what occurs during high flows. Otherwise, the model shows the
100 year flow to stay within the main channel banks considering superelevation.

5.0 CHANNEL EROSION

5.1 Channel Erosion Potential

In the easter1y area of the proposed RV parK (Sections 25 to 55) there is high potential
for erosion of the channel banks. In this area the soil is fine alluvial silt, colloidal in
nature, and it will tend to erode at mean flow velocities of greater than approximately 3
ftIsec (1 mls) (Ref. # 12). The main channel banks are vertical in places indicating toe
erosion and bank undercutting and caving.

The mean channel velocities for the 100 year flow in this area ranged from 3 ft./sec to 6
ftls (1 mls to 2 mls). The velocity distribution varies across the channel section. In
straight channel the maximum velocity is in the middle and decreases towards the
banks. At channel curves the velocity increases towards the outer curve bank
(impinging flow) and is estimated at about 413 times the mean channel velocity. The
impinging velocity is as high as 8 ft.lsec (2.5 mls).

The high erosion potential and steep banks result in an unstable bank. A large event
such as a 100 year flow could cause rapid bank erosion. Smaller flows will tend to wont
at the toe of the unstable vertical banks and cause significant erosion over a period of
time. This is evident at the tributary flowing into the easter1y RV park area from the
south. This drainage basin and flows are relatively small in comparison to the main
Clearwater Creek basin; however, significant erosion has occurred where it flows into
this area. The banks are vertical 4-6 ft. deep.

In those areas where the existing bank is already sloped 2:1 or flatter and is tufty
vegetated there is less potential for erosion. Heavily vegetated banks will withstand
higher velocities.
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5.2 Channel Erosion Mitigation Alternatives

The proposed development includes RV par1< improvements on the south side of the
strearnbank. The proximity of these improvements to the channel should be dependent
on the anticipated effectiveness of the channel slope protection.

Direct impact to the road bridge crossings will occur from channel erosion. The bridge
foundations, abutments, and road approaches should be designed and protected
accordingly.

Three streambank mitigation alternatives are considered and their relative effectiveness
evaluated:

Alternative ##1)
To mitigate this instability it is recommended that the banks be sloped back to about 2:1
(2 horiz. to 1 vert.) or flatter slope in the area of proposed development At the areas of
impingement flow against curved banks, it is recommended that rock slope protection
be placed on the bank extending up to the superelevated water surface. The stone
should be at about l' (.3 m) in diameter, on the average, and placed in a layer about
1.8' (0.6 m) thick. At the toe, the slope protection should extend about 3.6' (1.2 m)
below the channel bottom elevation to protect against undermining. Layers of smaller
rock or non-woven filter fabric should be placed under the rock slope protection to
protect against soil fines migrating out from behind the slope protection. (See attached
Exhibit #4 Alternative #1 Typical Slope Protection Details).

In the non-impinging bank sections between Sections 25 and 55, where the vertical
banks are excavated back to 2:1 or flatter, it is recommended to place rock slope
protection at the toe. This stone should extend up about 2 fl (0.6 m) above channel
bottom and about 2 ft. (0.6 m) below channel bottom. The average stone size should
be at least 0.5' (0.15 m) and layer thickness about l' (0.3 m). Above the rock slope
protection it is recommended to place a temporary erosion control blanket such as jute
or excelsior mat stapled to the slope along with plantings. This will proted the slopes
until vegetation becomes established. The sloped banks will enhance the establishment
of vegetation. Currently the vegetation cannot become established on the unstable
vertical banks. The vegetation will help stabilize the slope.

This alternative #1 will provide the best protection for the R. V. Pari< improvements and
the highest degree of life safety in the event of a major storm event

Alternative ##2)
A modified version of Alternative #1 is to reduce the height of the rock slope protection
on the outer curved banks to the superelevated water surface level from an estimated
25 year event For the higher slope area between the 25 year water surface and the
100 year water surface, use vegetation planting to provide erosion protection. In the
area of the bridge crossings the maximum slope protection per Alternative #1 should
stiD be provided.

This Altemative #2 will provide the next lower level of protection. If a greater than 25
year flow occurs before vegetation is established on the higher banks, there win be
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some erosion. However, the stone at the toe should prevent major bank sloughing.
Once the vegetation gets established, then a level of protection would be about equal
to Alternative #1. For this alternative a buffer offset distan:e should be maintained from
the top of bank to the RV Park improvements. Future repaIr of the slope protection may
be necessary if damage occurs prior to vegetation protectic.n becoming established.

Alternative #3)
Place tree trunks/root ball material revetment along the banks to provide bank
protection and stability. large tree trunks with root wad' can be imported and
imbedded into the bank. Various conceptual details are sh(y,.vn in Exhibits' 1A This
design should be modified and refined to match the avaJlabIe material and specific
locations. In the area of the bridge crossings the maximum slope protection per
Alternative #1 should still be provided.

The root wads anchored into the banks with large rock will help reduce the velocity
against the outer curved banks and slow the rate of erosion. However; this method
provides less assurance of protection than the other alternatives. Th re is more likely to
be weak spots that could result in some erosion. A generous buffer offset distance
should be maintained between the bank and the improvements. To reduce the risk of
these tree stump/root wads washing down the stream and clogging drainage facilities,
the tree stumps should be anchored well back into the bank and/or large boulders
surrounding the roots. Future repair of the slope protection rnay be necessary to
maintain protection of the RV Park facilities.

6.0 BRIDGE HYDRAULICS

The proposed project has three vehicle bridges and one pedestrian bridge. The
bridges should be designed to convey the 100 year flow. The soffit of the bridge
should be above the 100 year water surface elevation to avoid creating a backwater
condition that would raise the upstream water surface, as well as avoiding washout of
the bridge. If bridge piers and/or abutments are placed in the floodplain, the effect on
the backwater and pier scour should be evaluated.

Proposed Bridge Design Capacity

100 year flow ds (ems)

Traffic Bridge #1 (Sect. 14............... 849 cts (24.0 ans)

Traffic Bridge #2 (Sect. 31) '" '" 747 cfs (21.2 ems)

Pedestrian Bridge (Sect. 44)...... 747 cts (21.2 ans)

Traffic Bridge #3 (Sect. 54)..................... 700 cfs (19.8 ems)

Slope protection is recommended around the bridge abutments I road approaches to
\ protect against washout
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7.0 OTHER DRAINAGE CONCERNS

The Southwest Drainage Basin "C" is a significant drainage with a 100 year estimated
flow of 91 cfs (2.6 ems). This wash flows directly into the westerly R.V. Park site.
Recommend a diversion channel or armored berm around the proposed improvements.
The other tributary washes uB", uO" and "E- should be considered and designed for
accordingly with drainage ditches/channels. Pipe storm drains have a high potential for
clogging, especially when there are horizontal and vertical angle points.

8.0 PROJECT AFFECTS ON STREAMBEDIFlOODPLAIN AND OTHER PROPERTIES

The proposed project in the vicinity of the floodplain includes R.V. Park facilities;
access roads, bridges, RV parking spaces, restroom buildings, motel, store and service
buildings. Improvements that could have an effect on the streambed and floodplain are
channel slope treatment and bridge crossings.

The recommended slope treatment described herein would not cause a significant
increase in the floodplain limits a:1d water surface elevations as there would not be
encroachment into the floodplain. The erosion protection would decrease the sediment
load that would be transported downstream.

The bridge crossings designed to convey the 100 year design as recommended herein
will not cause a significant increase in the floodplain limits and water surface elevations.
If bridge piers and/or abutments are placed within the floodplain, the effect on the
backwater surface elevations should be evaluated.

Construction operations performed within the channel should be in accordance with
standard erosion/sedimentation prevention practices to minimize sediment transport
downstream.

Construction of the RV Park project as currently proposed would not af:ect the extent or
elevation of the 100 year flood plain as determined by this report, nor would it affect the
potential for erosion in the stream channel as it naturally exists.

Inclusion of the slope protection (as recommended in this report) as part of the project
may warrant consideration of design changes to the project in areas adjacent to the
steam channel.
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#10: USGS 7.5 minute quadrangle maps: Negit Island, Lundy, Bodie and Big Alkali

#11: HEG-2 by Army Corp of Engineers Hydrologic Engineering Center, Davis, CA.
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#15: Street and Highway Drainage, Institute of Transportation Studies, University of
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(FHWA) by GKY & Associates, Springfield, VA.

#17: Caltrans Storm Wate:r Quality Handbook, Camp Dresser & McGee, September,
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10.0 ENGINEERS CERTIFICATION:

Hydrology and Flood Plain Study for Bodie RV Part<

This Hydrology and Flood Plain Study was prepared by and under the direction of the
undersigned Registered Civil Engineer. The Registered Civil Engineer attests the technical
information contained herein and the engineering data upon which recommendations,
concfusions and decisions are based.

I

I I

1

Truman P. Denio, RCE # 34556
Denio & Associates Engineering
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A review of the NRCS report was requested by Mr. Rich Boardman, Public Works Director,
Mono County. The review was to address recommendations for methods of stream bank
erosion protection, and other elements of the NRCS report.

REVIEW

The NRCS report addresses erosion potential of the stream, and plant based erosion control
methods for this project. The plant-based methods are valuable for the project in areas where
such methods are appropriate. The detailed information provided regarding appropriate plant
types, on-site availability, and techniques will be very useful for the engineer during design of
the creek slope stabilization.

As stated in the NRCS report, rock type erosion control methods are vital at key areas. The
potential erosion areas of major concem from the engineering perspective are protection of
slopes immediately upstream and adjacent to the bridge abutments. Although plant based
approaches may be appropriate for other areas of the steam, rock based erosion protection
remains appropriate in areas immediately upstream and adjacent to the bridge abutments.
Indusion of plants as part of the rock based protection systems may be possible to achieve a
better appearance and a reduction in flow velocity in these areas.

Deletion of rock type protection upstream and adjacent to the bridges may be achieved by one
of two approaches: 1). Design the bridges to be supported by deep foundations, (piles or
footings) extending below the potential scour elevation. This would allow bridges to stand
regardless of erosion at the adjacent steam banks. This approach should be given careful
consideration by the designer and Mono County, as such a system does have the potential of
having vehicles isolated at the south side of the creek if erosion should make the bridge
temporarily inaccessible at the road approaches. 2). Another option is to place the bridge
footings a sufficient distance away from the stream banks so they would not be subject to
damage from soil erosion. The increase in span may necessitate a midspan support designed
for scour protection (deep foundation).

the NRCS report addresses protection at areas of active toe erosion by utilizing rock protection
at the toe of stream banks. Such protection is recommended in our report dated February 1999
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and remains appropriate in the areas identified in our report. The recommendation to avoid rock
• I protection in the middle of the stream is also appropriate from an engineering standpoint.

Although the NRCS report states that no steam bank stabilization work is being considered by
the developer at the north side of the stream. such work should be considered by the project
designer. particularly in the areas immediately upstream and adjacent to any bridge abutments
and where the stream is close to the highway.

• r

SUMMARY

The recommendations in the NRCS for soil erosion methods are complementary to the
recommendations in our Hydrology study report. Particular consideration should be given to
erosion protection immediately upstream and adjacent to the bridge abutments. Rock
protection methods are appropriate for these areas. unless bridges are constructed with pile
type footings or with abutments removed from the zone of potential erosion. The plant types.
availability and placement techniques will be useful for the design of the slope stabilization
systems. Our Hydrology report and the NRCS report combined provide valuable resources for
creek bed design and slope stabilization.

£2~k?L\
Truman P. Denio, P.E.
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May 19, 1999

Mr. John R. Langford
BEAR Engineering
P.O. Box 657
Bridgeport, CA 93517

Dear John:

On April 30, 1999, Dave Doughty, Civil Engineer, and Jane Schmidt,
Resource Specialist with the Natural Resources Conservation Service, met
with you and Mr. Bill Lapham on-site to evaluate resource concerns related
to streambank erosion at the proposed Bodie RV Trailer Park, located
approximately one-quarter mile east of Hwy. 395 on the Bodie Road (State
Route 270) in Mono County, California.

You requested NRCS assistance to evaluate the stream channel conditions,
gain an understanding of natural processes and human influences on the
-system, and obtain recommendations from us on how and where
streambank stability could be improved on the proposed project site. We
focused our review on the south side of Clearwater Creek, where Mr.
Lapham's proposed improvements are concentrated. Unstable areas on the
north side are influenced by the Bodie Road or lie within the CalTrans right­
of-way and are not being considered by the developer for streambank
stabilization work.

(

We reviewed portions of the "Hydrology and Flood Plain Study" by Denio &
Associates Engineering (1999) to gain an understanding of watershed size
and predicted flows; we did not review or evaluate their engineering
recommendations.

The NRCS is not attempting to evaluate potential safety hazards to the
public from flooding events through this review. We are providing you input
which we would give to any other property owner with resource concerns
about streambank erosion. We do feel that over-engineered solutions to
streambank instability are, in the long-term, just as detrimental as under­
engineered designs; in these type of stream systems vegetation is ultimately
still the best protection during high flows. Any streambank treatment which
would impede the flow of water in the bankfull flow zone (overhanging
limbs, roots, rocks) should be avoided as they would trap sediment and then
cause a shift in the deepest part of the channel (thalweg). This would re­
route water flows into new pathways and the stream would respond with
bank-cuning at new sites. Rock can be used judiciously in this stream
system, but it should not be placed anywhere in the middle of the channel
as it would divert water into the streambanks and cause more erosion. The

17HJ NRCS in NflVlId. will be the ,ecooniztJd leMie, in m. conurv.rion of ~tlJrtllre$OUfCU by conformifIR to
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velocity of water increases as it moves along a rocked curve on a
streambank, and vegetation does a bener job of slowing the flow and
dissipating energy. Therefcre, while the use of rock at key areas to control
erosional forces is vital, its use must be carefully planned, and vegetation
should be included as a major component of any streambank stabilization
work.

In regard to the issue of how quickly erosion might occur, and potential risk
factors, we recommend you analyze the timeframe when the RV Park would
be open for business each year. The Sierra Nevada winter "rain on snow"
events produce floods of a different size, intensity, and duration than
summer thunderstorm events, which typically only cover a small portion of a
watershed at any given time. Possibly the U.S. Geologic Survey could
provide you with some data which would assist you with this analysis.

The dynamic and changing nature of stream channels must be
accomodated, and streambank stabilization measures may need to be
modified over time to match changing conditions on the creek. As
discussed later in this report, it is unreasonable to expect 100% streambank
stability, 100% of the time on this type of stream system, as some erosional
processes are natural and anticipated as the creek seeks to maintain an
equilibrium between sediment build-up and transport through its system.
Striving to completely stop all bank erosion is not only impractical, but it
may also result in unpredicted results downstream in the system over the
long-term.

SITE INFLUENCES

The highway is an encroachment on the Clearwater Creek stream channel.
Due to the narrow confines of the canyon and the road paralleling the creek,
the road is likely the strongest influence on the creek within this segment of
the stream.

Livestock grazing (sheep) occurs upstream, but is not impacting this
segment of stream, as evidenced by dense vegetation" mats from last year's
growth of plants. Old, decadent brush also indicates that neither livestock
nor deer have made any substantial use of the vegetation over a long time·
frame.

There were no signs of any beaver activity on this stream segment.

EXISTING CONDITIONS

Clearwater Creek has downcut from 4 feet deep to 10 feet deep from the
original elevation of the valley bottom in this stream segment. This has
likely occured over a long time frame, as evidenced by the position of old
willow clumps. Aged willows, possibly 200 + years old, are scattered along
the top of the streambank in areas where the stream is now 4 to 10 feet
below the top of the bank. (See Photo #2.) These willows established
when the creek was close to the top of the bank, as they require a high
water table for colonizing a site. The vegetation is "keeping up" with the
downcutting process, Le. willows and other herbaceous vegetation are
found from the present stream elevation to the top of the banks, where



slopes have reached an angle of repose. This indicates the downcutting
process is not advancing rapidly, but slowly.

As mentioned in the Hydrology Study by Denio & Associates Engineering,
the stream is cutting down through deep alluvial soils easily eroded by
water. Parent material is volcanic in origin. We estimated approximately
10% of the streambank in this segment was unstable; 90% streambank
stability on this stream type with volcanic parent material is in the range of
what would be expected to be found under natural conditions in the
absence of major human disturbances. Studies in Idaho on similiar stream
systems showed that 60% of habitat types had 95% or better bank .
stability, and 80% of habitat types had 75% or better bank stability ratings.
(See Overton, et ai, 1995 in Appendix A). Therefore, Clearwater Creek in
the project area exhibits a high degree of stability, certainly within the
normal range expected for this stream type in these soils under natural
conditions. On the short segments where active erosion is occuring, the
erosional process common to all sites is toe erosion and bank cutting.

Vegetation is very dense and decadent in the eastern part of the project
area; in some areas, dead mats of willows, roses and currants impede
channel flow and contribute to heavy fuel loading. Dense vegetation within
the bankfull flow zone contributes to erosion by collecting debris and re­
routing the water into unstable banks during sediment-carrying high flows.
There is an abundance of willows on the property, offering on-site material
for use in any revegetation efforts. Sedges along the water's edge are also
available for transplanting in plugs on any project work along the stream.

We estimated about 120 feet of streambank (at 5 sites) has active toe
erosion and vertical banks which could threaten proposed developments
located south of the creek. As noted above, this amount of erosion might
be expected under natural conditions, so the reason to control these erosion
points is to protect proposed developments which would be at risk in the
future. Most of the active erosion is on the east half of the project area; the
western half is farther along in the process of evolving into a stable system;
a new floodplain has been developed within the gully area and the stream is
meandering within this floodplain. Vegetation has already naturally re­
stabilized most of the area and the banks are not threatened with toe
erosion and undercutting.

This process of channel evolution, as seen on Clearwater Creek, is
described in Appendix B to provide you with a better understanding of the
natural processes at work in this area. The main point is that streams are
dynamic in nature and this must be considered whlan planning streambank
stabilization projects.

RECOMMENDATIONS:

GENERAL:

1. Vertical, eroding streambanks are a potential safety hazard to
recreationists, as these banks are often undercut and someone standing on
the edge could find themselves suddenly in the water, 10 feet below the
bank. Besides controlling erosion, safety is another reason to reshape these
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banks, unless public access in these areas is controlled by some other
method.

2. Taking precautions to stabilize the sma/! eroding areas on the south side
of the creek is necessary to prOlect any proposed future improvements
included with the RV Park. A secondary reason to reshape some of the
banks on tne western half of the project area is that vertical, eroding banks
with no vegetative cover are not aesthetically pleasing to recreationists,
who view all erosion as a problem in need of correction.

3. We advise developing a vegetation management plan for the area which.
adaresses removing an appropriate amount of vegetation from the stream
channel to reduce impediments to streamflows. Where willows and sod­
forming sedges are well established at the edge of the stream, their root
masses shou~d be left in place, undisturbed. This applies to all areas which
do not show sigAs of vertical banks and active toe erosion. Also, fuel.,
loading from large piles of decadent and dead brush should be considered to
address fire safety concerns. There are several spots where there is a large
build-up of dead material; treatment could reduce fuel-loading and provide
woody plants the opportunity to regenerate. Recycling these decadent
plants could improve wildlife habitat for birds and small animals in the area.

4. VVe advise considering where recreationists will want to access the creek
while using the RV Park and prepare access sites to minimize future erosion
problems from people using these areas. If recreationists cut their own
trails to the creek, future corrective measures wil! be needed to fix erosion
problems from trails. If access points are predetermined, you may have
more success in controlling visitor use patterns and erosion.

5. We could provide you with some recommendations on a seed mix for the
upper areas of the streambanks, based on your needs. Slender wheatgrass
appeared to be the main grass colonizing upper bank areas at the time of
the site visit. Other species could be incorporated, depending on your
specific goals fot" these areas.

SITE-SPECIFiC RECOMMENDATIONS: See attached map for locations.

SITE #1: Vegetation clearing is needed within the stream channel to allow
for bankfull runoff events to pass through, unimpeded. (Bankfull flows are
the predicted 1.5 to 2 year runoff event, not to the top of the present
streambank.)

SITE #2; Clearwater Creek makes a turn to the north, and there are vertical
banks on the south side. See Photo #1. Only 30 feet of the streambank is
actively eroding at the downstream end of the curve. The upstream part of
this curve has stabilized with a cover of willows. Directly behind the
eroding area, a tributary (ephemeral) channel feeds into Clearwater Creek
from the south side. The developer plans to install a culvert in this tributary
and cover the culvert with soil. The toe of the actively eroding area on the
streambank should be excavated and rock should be keyed-in to the bankfull
elevation, sized appropriately according to engineering standards, and
angular in shape. The bank above the rock toe protection can then be
shaped to a 2:1 slope angle. Willows should be planted (entire willows can
be transplanted if equipment is available) into a trench above the rock toe;



willow roots need to be planted to a depth to assure water availability
throughout the low flow period in late summer and fall. Willows could also
be planted in a brush layer (see attached diagrams for examples of toe rock,
bank reshaping, and vegetation treatments). Above the willows, a
herbaceous seed mix can be planted on the rest of the bare area to .
encourage stabilization of the entire reshaped bank. Sod transplants at the
water's edge may be used to tie the rock section into the areas immediately
above and below the work area.

SITE #3: See Photo # 2. Clearwater Creek abruptly turns to the north at
this spot. The lower 30 feet of streambank on the south side is actively
eroding (toe erosion and bank undercutting mechanism) and requires
stabilization in order to protect any developments planned for the area (Pad
#10 and the gravel road connecting the RV pads would be located behind
this site). Recommend same treatment as prescribed for Site #2, above.
Rock toe protection to the bankfull elevation, bank reshaping to a 2: 1 slope,
and transplanting the existing large willow clumps at the top of the bank to
a position above the new rock toe, to absorb and divert energy during high
flows (or use brush layering). Seed remainder of bank with species adapted
to the drier upper bank conditions.

SITE #4: This is a small portion of streambank with vertical banks, just
downstream of the proposed footbridge. Approximately 20 feet of bank
could be reshaped, with rock toe and vegetation treatment as described
under Sites 2 and 3, above.

SITE #5: Another small section of streambank, about 20 feet long, with
vertical banks and large willows overhanging into the water. Same
treatment recommended as for Sites 2, 3, and 4, above, existing willows
may be transplanted to be used as part of the stabilization of the slope.

SITE #6: This section of streambank, above the proposed western bridge,
is an area which has evolved into a stable channel, except for the last 20
feet along the curve, which is still actively eroding. See Photo #3. The
vertical banks seen on the left side of the photo (upstream end) are no
longer actively eroding; the stream is now meandering through this
segment, and willows provide protection to the toe of the slope. See Photo
#4. The only work we would recommend on this upper portion is to
reshape the upper vertical ban ks, to a 2: 1 slope, if possible, and re-seed
with the appropriate herbaceous seed mix. This will dramatically shorten
the natural process of bank sloughing which will take many years for nature
to complete, and provide a more aesthetic appearance to the area.
Equipment should not disturb the existing vegetation along the stream. The
bottom 20 feet of the curve should be laid back to a 2:1 slope and treated
the same as for Sites 2-5, above with rock toe and vegetation planting.

Site #7: The final area of concern is located immediately downstream of the
proposed western bridge site, and involves about 100 feet of streambank on
the south side. Since there are no developments planned behind or below
this segment of Clearwater Creek, any work done on this streambank would
be for aesthetics, only. This segment of stream has also stabilized and
reshaping the remaining vertical banks and replanting with a herbaceous
seed mix would simply speed the natural process which is now occuring
very slowly on site. See Photo #5. Again, the toe of the slope is already
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protected by existing vegetation and should net be disturbed with
equipment.

if we can provide further c!arif:cation on this report, please contact us at
(775) 782-366'1. We would be glad to continue to provide you with
technical assistance on resource aspects of this project in the future.

Sincerely,

Oa~z.i- £:Jlrr'ff-
~ne Schmidt
Resource Specialist

cc: Mr. Bill Laptam

Dave Doughty
Civil Engineer

•
Enc: map, diagrams, photos, Appendices A &,B
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PHOTOGRAPHS
BODIE RV PARK PROPOSAL

April 30, 1999

PHOTO #1. Site #2 on map. 30 foot long area of eroding, vertical banks
on south side of Clearwater Creek. An ephemeral tributary enters into the
creek at the right side of the photo, this side drainage runs directly behind
the eroding bank~ Developer proposes to install a culvert in the tributary
and cover with soil. The toe of the eroding slope could be protected with
rock, bank re-shaped to 2: 1 slope and willows and other vegetation
replanted to stabilize this spot.



PHOTO #2. Site #3 on map. Note position of willows on top of eroding
bank. This indicates that Clearwater Creek once flowed at that higher
elevation, in order for these willows to become established, and that the
stream has downcut slowly over time to its present elevation. Note willows
in foreground, stabilizing the channel configuration until the stream makes
almost a 90 degree turn to the north. About 30 feet of vertical streambank
could be stabilized with rock toe and vegetation planting.
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PHOTO #3: Site #6 on map. This section of the creek, just upstream of the
proposed western bridge, has regained significant stability, after
downcutting in the past. The vertical banks seen on the left are no longer
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actively eroding at the toe vf the slope; they are now sloughing off soil from
1he upper part of the 'lertica! tanks and slowly reshaping the banks into an
angle of repose through natural processes. The creek itself has developed a
new floodplain and is beginning to meander within it; willows at the edge of
the creek stabilize the toe of the slope. Vertical banks on the left could be
reshaped mechanically and replanteo to speed along the natural process, but
equipment should not disturb the lower bank or the vegetation growing
there. At the far right, a short distance of streambank (20 feet) becomes
vertical vvith active toe erosion, this should be stabilized with rock toe,
reshaping and replanting .

• I
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PHOTO #4. Also showing Site #6. looking upstream at creek meandering
through new floodplain, and banks on south side stabilized at the toe by
willows.
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PHOTO #5. Site #7 on the map. Similiar situation to Site #6, where the
remnants of the vertical banks are no longer actively eroding and the stream
channel has stailized. There are no proposed developments behind or
downstream of this area, but banks could be reshaped for aesthetics and to ..
speed along the natural process alrea.dy.o~ang ~n t.be. site. ~'. S:&~U!-"'~':' .,:~~r .•• _ ,:;- .~.• -;:~ r.. •
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SlREAMBANK TREATMENT

Stone Toe Protection

A ricge of c;uarr.ed rock or stll!am cobble
placed at the tee Qf the S1leam~nkas an
armor to deflect flow from the bank,
stcbilize the slope ~nd promote sediment
deposition. .

""~A row of interconnected trees attached to
the toe 01 the strearTibank or to deaGftnen
in the m-eambank to reduce flow "
velocities a'ong eroding stTeambanks, tr
sediment and provide a substrate for
plant establishme.,rrt and erosion co cl.

A-16

Applications and Effectiveness
• Should be used on sucams wb~ bania are ':>rina undcmined by toe

sco~, and when ~etation cannot be: used.
• Swne pre'9ClU mnovaJ of the Wled stRambanlc material that coUecooJ at

the~ afiCWI ~tion and JQbiliza the sttambank.
• Should. where appropriate. -be used with soD biocnFi~ srrtt:ms and
vqe:a~ plantings to stablliu the upper bank and cn.sure a~d
1OCl'C2' ofsttamsidt ~tiOD. .

• Can be plaad with minimal disnubanc.t to aisting s)o~ habitat. and
ftgetaC011.

For More Information .
• Consult the following readces: NOt. 10.21. ;;6. 61, 17, 81,

Applications and Effectiveness
• Design ofadequate anchoring II necessary.
• W·ue.anchorinl-~· -aafdJ·-hazards.:. -; . . -~-\
• Worle best on suams . streainbank-beishu &mder 12~~- -,!:...{.,.~ J
~odties under, per SCCDDd. '" -~.

• U~ iDuper. 'ly available mat";-"
• Captun t and P.nhana:s conditiona lor colonization of naUvt

IpCCia Cularly on streama wi1h hiP bed material loads.
• t and must be replaced paiodially. .
• KVucly cIaJnased br ice~
• t appropriate Cor 1nstaIlaricm dirdy upstJam ofbridsa and other

Cbannd comtriaion. because of tM potG1tial for. downstream dam.,
should me l'eftlmmt c:tislodJe

• Should DOl be used if they occupy more than 15 pa'CEDl of_ cha.nDd's
aoss MCOOnaJ arta It banlduD Ind.

• Not ~mmmdtdifdebris jams OD downstream bridge Jn1Ibt auR
subsequent probkms. .

• Species that art rtsiStaDt to dcay L"t best btause they atmd the
establishment period for pWtted or 'iOlunttcr spuia that succm:l than.

. toe prottctiOD when toe scour 11 andcipa~
• Should. where appropriate. ~ used with soU bioengineering sys*.tmI and
~=w plantings to stabilize the upper bank and m5W'C a :qcltTattd
soW'Cc Of.~d.e wgetatiOIl.

For MOK I tiO".
• Consu:t the Co mt:rolCD: Nos. U. 21, 34, 56, 60,11,79.

Stream Corridor
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STREAMBANK TREATMENT

Bank Shaping and Planting

Regrading S'tTeambanks to a $U~le slope,
plating topsoil clnd other matenals
needed for sustaining plant growth, and
selecting. installing and establishing
appropriate plant spec.~_ ..

Branch Packing <5R\lSN )
LA'l~,dIJ6

Alternate layers of live branches and
compacted ~dcfmwhich stabilize and
revegetate slumps and holes in
streambanks.

A-10
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Applications and Effectiveness
• Most 5Ucres3ful on meambanJcs whmm~e erosion and channd

migration an anticipated.
• ~orcm1~t at the t« of the cmbankmcu is often needed. " .•
• Enha:x:ts condicons for colonization of~ sp«ia..
• Us.ed in CODjuncti~~."1tho~,~~Praco.ic:awb~ fl~ ~O:dtics-" .. __

acmme tolcrancii rangelo-t~)i-plana. and wbeR aQSiOii~D:_'_':.:.. ".
bc:!ow base f1ClWS. •

• Streambank soil .cr.ater'.als, probable BJ'OUDdwater fluctuation. and bank
loadin& conditions are faetC'13 for dm:rminins appropriate s1o~ condi-
tio~. •

• Slope stability ar.al~ are l'«ommmdcd.
For More Information
• Consult the (ollowing references: NO&. 11, 14, 56, 61, 55, 67, 68, 77, 79.

Appllta110ns and Effectiveness
• CommoDly used where patches ofstreambank~ been ICOUftd out or
. haft slumped laving a void. (" ~

. ···.~P~~ str~.e;E?~ ~~'~'~"~ ~~.:..:...:..:......~ ..~VT- ,

.~"'liss co~on.ly~ pD iri:>d~ S1~~m.~u.on la rwhti7Hf.W ~,,~ .":'}" _'::~':.·UiStalliliibnDCha. _ . ..-..,u::;..':-_ ~_.... _. ·s._. I ~........~ .l\.. ,"

• Produces a filu:r In.'Ti~ that i~aUosiOD and ICOUlina &om I

IO'nrnbmk or ovabank BOWL
• Rapidly establishes a wsuated strambaDk.
• Fnhanca conditions for colonJz.aticm ofnadYie speda. .
• Prorida immediate soil mnforcaD~::::' ., . ,-_! .J
• Uft bl1lDCbes~ as tensile indusiQDsCor rrinforccm.ent oDele inNJlm.
• 1)picaDy DOt dfectivt in slump aras pater than four feet dup or four
~wick.

For More Information
• Consult d1.£ following mermen: NOt. 14. 21, 34, 79, 81.
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Stream Corridor



OJ

~
~
,~
o
S·

(JQ

- .. - .. .. .. - .. .. .. -
(
...._..

UII· rliHHitiijHi i ~ ~'nl-il~i' ~.
~ 18 rh shill ~i! ~IIA ~'!l B.~l? IlK 1>0

II "I(Jf lC t J~ i' 6: 111 R" s" ~ ~ Q. ~
h!i: L 9'€~ ~p' 'Dti:r h-"llH!1l,

~ ~ ~r.19E~· ~ tfl~~~
~ irh[ i'lfIll ~;f" ~~1 : ~: ~ j J!f~

rI gIRl: ghhf' inlf!.· ! If.rlrRlHi·

~ I i 1~lt!i ,Iiiiii t!Hi~· UUf,i!F I ~{:,.. "~~::\'
I Jljfl ~ J. if u!lr.l,!1 wih (1- [ I ., ,'..,., ... ···;,,'i.;e.. ,11'1 ~1 B ~,l ~ R8", en t 8 I rl ~ {:,R"Jr ~ as;.'

, ~ f ~ f G'i H. ft~' '3" ~ g"l gfl If j It' po,,(,{. H r I
i a'll ,~ Q f 8 SIt ot ~ ft a fIr I 1 .. 1 ".' .J::,' .••• '1.•", • .: .' '.' ." .... • :. •I Do 2 RI e. 8 .... 8' '. 0.0 ·0' 0 0.. ~.~A. rn If ~,.;I Q,~rtr os.r~a'a.S:g. 'A fi. / ::iy ...' :::··,···~;·\:·:-.:::·· ';\a ;>. B If e. lL .. Of Ii II' ft - iI' ~ t: ~ .. -

"
j...., f "'lff" So a-it [

• ., 11 " II . 4 ~ •• -, .-', II - " .' ..... :

r"' > I'· . I ,C:; l' i' B' S' g , ~ I ,:'yfI8 :J ' ... " ..>:.~~i·. .l:...~:.,.(',. ':: A~ .,". ~J'" ':.
BI ... [ f ,If 1I' Co Ifl I a. " ',.. . '. "~. ~ . i" '." '. t- ' I ~ i" I !,. ,I' 8. '•. , "/".:;.',:,-, .;': "'.. .' '. ,':' .'.'"
IS ~I f _!I II J! Is'l I ", .': '.... • : •• ' f'" ,= ' 15. So, 8, Ii: .'..:<,; ., . ::,'. :.' g:. ',' ~ 0' .;'., '.I.. III al ii'h n If' f.J ~IJ f If ~.' '~",<:,:'~ :':~.>. ..'

I~ .I. I

, ~ • r
J ~ t

i
~j •



1r a·rI~ 18i J~ Ir!M ~ ~. 9Bs ~ '. I~ A;~.as1~ tf to
Itli'i r i· i §'I P. !il'~ 1'H~i1:i~ b1.iti j ~
.( o· fill .~ i g Eo g tC q ~ i i. a ~ ~

., t.JJ!i f. , ~ f,].IL~ I- ~l! !J!~~, hi~!~t ~ ~
I - r 16t ~11t f( ,.. rIf sr~ n

~Ii! 9itill i Dr 1,.1 ': .~ .1 [ (i ~ ft. ~ g: ;: ~ i B
;1

r I~I ii:Jh fi l A,I( ", ji.,li;ii:'" UHh~~ ,HhU ~
. . -

,.,' w. ~~~ w. _ ~~[J ":~ IfU~f !tli Sl!i lH~ ~
f .. L ,s: Ii' PI' t'll' t'H1 rJ, V'[ ~ ,til[. IfI ni i

il ~;gu, t:!l f. h,J~ Il( ~lrl,d·, rhli'lfl ~
s. ~,Dit it D!11 I' I:!~ il~,J !itfh~ til

If-II t.h~'( Ii
re:~i:' ill! F.rtr J

flU "UJ BUll i~'1 ,&~~H !fi!I.~1 hJ
'.' . I:::, ;JJ ;

, ' "f l' i
< -.

'~:6 . ~: l •

::, .

(,
~ - - -

.r'''').,-....,- • _". I

- • d:_

......)

- j".;



Procedure for Brush Layer

F..a."",~ the willC\lo-s a.ad
rt:DO\'!: terminal bud.

Soak the bundles fer , to 7 day5 bd'cm
planting. Rrmovt from watt%' bd'OR roots
emerge.

.,

Step ODe: AcqUin WiDow

Install the selected toe proteCtion. Excavate the
trench and make sure the tre1.Ch slopes back.

"l§~:".
-::-=r'" ... .=..c

Step Two:~W~ow lkuadla

Lay out the~ along the tR:Dch and slough
the bank omo the ominp. Work the soils iDtotbe

," cuttings

';~--~~~~:~~-_'!!'!I'-~~~-''''''~:iIIliii!~~..''''''~,,,,~.=,,,,,,,,,,=.=;a;;o;;==~_.~~~
Step Fear: Layer Place...

Create aoot.hcr te:rrae:e as shown aDd pJace tbe
cuttings S1oo&b the baDk QD to the e:uttiDp.

Step Five: hd Layer P'ltcaaeat Step Sb: 3reS La,er PlaetJDelll

---------------------------:-----------J:NTE,JV.GIJ'lC'Ym~noncr t1~"..M~c:..... .u...._ mmu

(ShatJo/Jj
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APPENDIX A

BODIE RV PARK PROPOSAL

The attached excerpt from Overton, et al (1995) is intended to provide the
resource manager a description of stream characteristics that represent
natural conditions in the absence of major human disturbances for key 1
stream types as classified by Rosgen (see also Appendix B). The intent of
the O~erton, et al report is ~o help mana.gers predic.t~h,.e.~.~~.~1~ ..~o}!-[i~~~;.o.~:- ~';-_1' " ,o,..;..;"j-,
prescribed management actions, determine the deS"lgn antf location of
restoration efforts, and extrapolate results from sampled areas (summarized
in their report) to unsampled areas.

The attached excerpt references a "e" type stream, as defined by the
Rosgen classification system as a low gradient, meandering channel, found
in many meadows. It is further classified by parent material, in this case,
volcanic in origin. While the data presented is not from the eastern
California area, it offers a general representation of how these stream types
behave under natural condjtions in these soil type~.~I.Tt:!eJ.~~t~tinqit;p~~~.:t~Ji~·'.. ::...:. " r..~
under natural conditions, these stream systems wiH-:qi~~y-_[ellti\t.~JYJl.igh . c' .0..

streambank stability. - . . .. -

- -•• _ • -: __ ........;:::;. • ..:~.., ...... ~•• 1•• - .

..: . - I
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The fNquency distribution is 8 count of bow frequently a value occurs
among the set of observations. Because we baVf: a large data set, the data
must be condensed and summarized into a more compact and interpretable
form. The frequency distribution allows us to quickly view the data set's
range from low to high, ana at what values we see clustering.

The data have been converted to relative frequencies (fig. 12) and cumulative
relative frequencies (fig. 13). Relative frequencies (fig. 12) are helpful in deter­
mining the percent occurrence oftbat observation in relation to the other ob­
servations. For example, total stable banks (100 percent stable) made up 52
percent ofthe observations (fig. 12). This frequency diBtribution also displays
bow the data are skewed. For example, figure 12 data are skewed to the left.
Because of this sk.ewe4 distribution, the mean (84) has little value in reprd to
identifying the central terldf!DCfforcbazik. stahility..The·most logical'meaSUre of ~ -
central tendency is the mode, the value that occurs most frequently.

The cumulative relative frequency example (fig. 13) lets us quickly deter­
mine how ma.IJY observations are above or below a particular value. For exam­
ple, figure 13 indicates that approximately 15 percent oftbe habitat types had
50 percent or leB8 bank stability, approximately 70 percent of the habitat
types had better than 80 percent bank stability, and 60 percent of the habitat
types had 90 percent or better bank stability. Figures 12 and 13 quickly
characterize bank stability Cor low gradient Oesa than 1.5 percent), uncon-
fined, plutonic geolOBY-di.aJmel reach typea;.:;.: ;~l.:.: 1:~, i . -.' ) ~"-' . '-'1:. c" -, j '. • -. ~.~4

The fallowing eectioo describes stream mBnnel attril>UteS'fhat~FeSent·~tU: t L. r ~ ~
raJ condition variablea. Detailed field measurement and reoording prOcedures
will be found in the RlJJW Fish and Fish Habitat Standard Inventory Procedures
(Overton and others, in plep8J'8tion). Appendix Cprovides a gmeral desc:ripticn
of the electronic data~:queries~'to~te the frequency distribution&. .. '..

:'_'4!-I~ I ••• ~. ".':- t:.~:""·Cfl :"f _: ,".- :-" -·1--- f
::);n·~.·""""" : ';.- .. - _" ····i: .. -\. i vU ~ ;-;;:.; ;.: J to .~.;-.~~ '-;:~'G:':: . -!. .". \~: ±:

Bank instability can be brltiated by natural eventi (extreme 1100<18, Wirer- .,.~.
fires, mass wasting) 01' human disturbancee (Jrazing, logging, roada, urban
developments, gravel operations) that change diacharp, sediment load, and
channel stability (MacDonald and otbera 1991). Bank material and ftletation
type and density also affect the 8tabi1i~'otlvlDks(P1attll9&.&).~ -...
streambank.s support little or no riparian~tion,resulting iD,jlosi of .
stream sbading, bank undercut. nutrient loading, and terrestrial inJect drop
into the stream. 1bia am afI'ect aalmonida by increasing summertime Itream
temperatures, reducing wintertime temperature. resultine in the formation
oranchor ice, reduc:inl cover through a lack of'bank undercut or overhead
vegetation cover, and depcsiting sediment..AD this will reduce depths, inter-
stitial gravel spaces, and pool volumes; and decrease terrestrial and aquatic
fish food items (Meehan 1991).

A stable streBmbank• U viewed at the steepest sloped portion ofthe channel
between the bankfull and existing water level, shows DO evidence of active
erosion, breakdown, tension cracking, or shearing. An unstable streambank
mows evidence ofactive erosion and/or slumping; undercut ba.nka are con­
sidered stable until tension fractures show on the ground surface ~ the back
of the undercut. Left and right bank lengths are estimated separately, u
bank lengths may notbe equal. Every portion ofeach bank is accounted for.
Stable banb are ezpreasec1 as a percentage oCthe total estimated bank length
(includes left and rilht bank) for each habitat type. Figures 14 through 39
are the statistical mmmariea for percent bank stability grouped by alllUI'­
veyed stream reachel, by channel reach types. and by channel reach types
and 180101)'.

Bank Instability

, Frequency
Distributions

• '.«
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figure 37-eumulatlw relative frequency distrlbullon displayy,g the range
of percent bank stablIty for -C- channel YOIc:ank: Itr8am reachea.

Rgure 36--Frequency distribution displaying the rar:ge of percent
bank stability for -C- Channel volcanic stream reaches.
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APPENDIX B

BODIE RV PARK PROPOSAL

The anached excerpt from Dave Rosgen's "Applied River Morphology"
provides some background on the evolutionary and dynamic nature of
stream systems. The examples discussed in Figures 6-5 and 6·6 most
closely relate to Clearwater Creek and the Bodie RV Park proposal area.
These examples are for a streamtype with-more of a "gravel substrate"(henc..----- ­
the "4" included in each stream type, e.g. E4, G4, etc.). Clearwater Creek
appears to be more of a "6" substrate, consisting of depositional soils
(alluvium) .

•

•

,

Figures 6-5 and 6-6 show the prcgression of changes in a channel from one
stream type to another, due to some major influence on the system which
caused changes streamflow magnitude and/or timing, sediment supply
and/or size, direct channel disturbance, or riparian vegetation changes. Any
number of factors could have initiated these channel changes along .
Clearwater Creek, as the area has been undet:sigAificant.'huma',finfluence ~;.::.~ .~_~~:",.-c ;:~,
since the mining boom in the late 1800's. -What is pertinant today is .',--~~ '.:.~:'~ .-..::.
understanding that the segment of stream through the proposed RV Park is
in various stages of evolution. The western half of the segment has moved
from the "G" (gully) stage to a stream which has created a new floodplain,
and has developed sinuosity and stable banks within that floodplain.- The !

upper port~ont or eastern half' of the. project. :~u::eai-~as'a.:few~~r~a8~,.ttctiv~;c:",-i."-':':~~,;:,~.;.< •
erosion (stIli a gully), but most of thIS area~lsstarttng ~~ de~~_~p__a new "" '''''~ '-.=- -",>,,~,-,'., .. ..,
floodplain. .

As Rosgen points out, labelling different evolutionary stages as -good- or
"bad- does not acknowledge the role of the interim steps a stream -channel ,
must evolve through in order to regain equilibrium and stability-following' a:~::::_~ . ·;;.,~··-:c "4
natural or humari caused disturbance. Monitoring the-creek's response to -
development and stabilization work will show if the creek continues on its
present pathway to establishing a new, more stable channel within a new
floodplain over time.
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LEVEL IL: ,ASSESSMENT OF STREAJv\ CONDITION AND DEPARTURE
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EVOLUTIONARY STAGES OF
CHANNEL ADJUSTMENT

To understand the evolutionary tendendes of
rivers. following either a natural or an imposed
change is to improve one's ability to "read the river"
in its current state. A proper interpretation for the
current condition of a river reach in comparison to

its potential can provide a valuable guide for man­
agement direction andlor restoration, A given
cla..c::sification of a river reach does not indicate that
the stream is necessarily in a stable pattern or is
functioning dose to its - "potential." Rather, the
stream type dassification developed with a Levd D

analysis describes only the existing morphologic
conditions. The desire to make a sneam into what is
conceived to be "good." has to be balanced with an
indhiduaI's understanding of the morphological
features of the natural stable stream system. The
self-stabilization tendencies of a stIeam system and
the natural tendency to evolve into a particular mOr­
phological- form needs to be undelstood to provide
an individual with a "blueprint· fOI the river's
future. watershed management and str~ restora­
tion can be etTeaive when such aetiVides.-.~. - ~: '"::,, ~ .~ ': .

practices are designed 10 be compatible with the
-most probable stable fonn" of rivers. The most
probable state of rivers is best described in the book.
-A View of the River" by loB. ~ld {l~~)~The

intricades of the multiple interacting variables
which form and maintain the riverare well described
bY leopold (1994), where the concept of entropy
(energy distribution), longitudinal profiles, and
principles of minimum variance are used to describe
the progression to\l,-ard the most probable form.
These fluvial plocess tendencies toward a unifonni­
1)' of energy expenditure in open, steady state
systems are complex, which often makes communi­
cation of the related principles difficult in terms of
descripdon and understanding. Field evidence col­

lected over time can help provide insight Into
observed changes in river morphology, in the pres­
ence of changing flow and sediment regimes that
may be influenced by changes in watershed
condition.

Adjustment Examples

Rivers generally do not change instantaneously,
under a geomorphic exceedance or Mthrcshold-,
Rather, they undergo a more consistent series of
channel adjusonents over time tD accommodate
changes or alterations in the "driVing" variables.
Many of the individual adJustments can occur quite
rapidly, however. The dimensions, panern, and
pr~file of the n:er reflea the combined processes of !.~
adjustment which are presently responsible for the I
fortnim~d'fiuidiOO ofthe riv.u.~niiiate~~"t::.;;;:..f.:;
of channel adjustment is a function of the nature
and magnitude of perhaps the change in climate or
land use and the stream type involved.. Some saeam
types can change or evolve rapidly, whlle others' are
comparatively slow in their response.

In reviewinghistorlcal aerial photos, observa- l

:ian~4~!~~~~'~
of a <:haDge--in the strtiiiiliOW magnitUde andlor I

timing, sedIment supply andlor size, direct channel I
disturbance, and riparian vegetation changes.

.-..obsenled changeS in cbannd morphology over time f" '·be';··¥·~1itied~- 'd';':'"·· .. · ••.. J, . •..... ....G', J.
:~ ~_ .:~f'~'i, ;lG\~';;pP'~.T~te4 ~,~ ::o.fcr--.:

stream type changes. For example. within a given
stream reach and perhaps due to streambank insta­
bility, with a resultant inaease In bank erosion rate,

: :_.~.~4, ~~~~~ ~ ~~. !D-~~:. ~._-,~ J "
_ in~ ~at¥dePth rat!oi".deci'eased SiJiuoSity;-' ---i

mcreaseds~ estabUSluDent ofabi-modal pariide -
size distribution; inaeased bar deposition: acceJ.er- I "

aled bank erosion: inaeased sediment supply;

decreased sediment transport capacity; a deaeased
meander width ratio; and channel aggradation. The
extended changes in process and condition can be

described more simply as a series of progressive
physical responses or channel adjusanentsr~g
in the evolution ofa stream type from an £4 to C4 to
C4 (bar-braided) to D4~ 6-4). (Rosgen.
1994).

Corresponding changes in channel dimension.
pattern, and profile that would progressively evol'ct-e , .•
from an E4 to C4 to G4 to F4 to E4 stream type is
shown in FIgure 6-5 (Rosgen 1994). As the local
reach slope steepens in conjunction with a higher

6-7
I
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width/depth ratio (conversion of E4 to C4 stream FIGURE 6-.4. Exomple of progressive stoge$.ofchonnel
~iustment due 10 on imposed chonge in shorn bank

t>,:le). chute cutoffs develop. aaoss large point bars stability. .
that begin down cutting, eventually into a steeper, ._. _. _. . .

entrenched gwJy (04 stream type). The stream then - cy for lateral extension of natural channelS-is ,'Pre-
aNnoons its floodplain, followed by a decrease In dk1able and the accelerated rate of bank erosion CU'.

width/depth ratio. The degradation process that is be readiJy observed in the f4 stteam type. The next
iniriated results in a lowering of the base level. series of progressive adjustments lead to a C4
Lweby rejuvenating (over-steepening) an the tIibu- : stleam type which eventually evolves back to the
taries to the main-stem river. The resultant ..: original E4 stream type. The resulting E4 morpholo- . -
beadward advancement of the drainage netWork gy is a lower width/depth ratio. a reduet10n in
adds an accelerated excess sediment supply orlgi- channel slope, and an increase in sinuosity and
nating from both channel degrada:ion and bank meander width ratio. The previously over-widened
erosion processes. As the banks continue to erode, ~ bed oft1?-e F4 stream type is DOW the elevation of the
the belt width and width/depth ratio increase, which -'. -new floodpla1n -fol the- new C4·stream type. which .
e\·cntuaDy leads to an F4 stream type. The natural graduaIly incises, reducing the l\idthldepth ratio _

tendency for a river is to balance its slope with that and increasing the entrenchment ratio. These
of its valley and rebufid a new floodplain. In order to channel adjustments as desaibed above. sIgna1 the
decrease the stream slope and rebufid a new tlood- stan of a new E4 stream type. The stream can even-
plain, the stream must progressively increase wally evolve, under a chang~ sediment and flow
sinuosity and beh width. An increase in the dimen- regime, into a sinuous, low gradIent, low
sions of belt width and sinuosity can only happen width/depth ratio channel with a well developed
through a process of lateral extension. The tenden- floodplain which matched the original, or pre-distur-
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I

types have a more gentle slope thao the F4, these
stIeam types are more efficient ai moving larger

- sizes and'-volumes' of- sediment since they-='r-equIJ'e'-,....,"'.·; •
less cross-sectiolia1 area for the same dlSCharge
resulting in a higher mean velocity.

The above process of stream type development
can be more simply described as an adjustment from
stream type E4 to C4 to G4 to f4 and eventually
back to E4 (F'IguR 6-5). Another series of illustra­
tions, depicting changes in cross-semon and
plan-view correspcmding to the adjustments shown
in Figure 6-5 are shown in FIgure 6-6. Commonly
such land-use acmities as livestock gruing under
saturated soil conditions that can lead to stream­
bank trampling. along with heavy utilization of
riparian vegetation wiD result in a corresponding
decrease in streambanlt stab~ sufficient to initiate
a shift in stream type. The stream type or stability
shift brought on by a natural or Imposed change

);~~,)l E4 ~ CC
( VcalJ,o _lope ,010)

WA-"'ZR .oca .0lD
G4 ni> F4 E4

SllBFACB .016 .012
, 8l.Of'E .008 'I

1

• •

bance- stream type morphology. The original Dior-_-~ '. ;11~E 6--S=,;Adjiistmeiit- of itreamtypes i~ ft,.-prO:-! ;~': :"'-~': •
phok)gy can: be ..,self-replicated; however, the new - sresslve stcg8S.- ---~ - --. '- - ,-.-----.-'~:'""'.::-:,:~.~. -.

local base level will now exist at a lower elevation in
the valley, which will continue to advance the
drainage netWork of the tributaries. The recurring

evolutionaJy sequence takes place in the presenCe of
"good" riparian conditions, where vegetation pro­
vides the. necessary resistance to flow forces.
illustrating the stream's ability to reach a condJtion
or ~te described as natural stability. As you will. • II

recall from the previous definition of stability, .the
stteam has to be able to properly distribute the flow I
and sediment produced by its watershed in order to

maintain the dimension, pattern and proffie without
either aggrading or d~ding. The evolution from a
high width/depth ratio (F4) to .the lower
width/depth ratio stream types (C4 and E4)

improves the sediment transport capacity. The
inaease in sediment transport capacity is due to the
change in boundary mess distribution and an
inaease in stream power (due to increased velocity
and depth). Even though the C4 and E4 stream
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E4 ....-. C4

C4 -.-. G4c

. - ;--~.:.

exceedance of a -geomorphic threshold" leads to FIGURE 6-6. Adjustments of channel croSHecfion and
changes in the morphological variables of plarwiew pcrltems, as stream types change'or shift

ihrough an evolutionary cyc:1e.
width/depth ratio. slope, sinuosity, and. meander _ "= Co --<-

width ratio. EJamples of some typical str ~ . _~~'o!@~~~~~:~-:.::
evolution sequences depicting a wide range of documen~ historical adjustments, studying time
channel adjustments are shown ,in the photographs uends from relict photographs. and understanding
ofFigures 6-Ttl to 6-7.fand~s 6-8a to 6-ft the namral tendency of rivers to regain a oondition

The evolutionary sequences shown' in Figures or state of stability can~ 0 in~~d
6-4 through 6-6 and the photogIaphic examples.in.' . restoring disturbed river~ Additional infor~'
Figure 6-7 and Figure 6-8 are only a few of many maticn concerning channel shifts can be obtained
potential scenarios of stream type shifts. often "a" from data related to long-term u.s. Geological
stream types' evolve from -G" stream typeS located Survey streamflow stations. Since most stream

on alluvial fans when erosional sequences create a systems are always seeking a stable condition, by
moderate entrenchment, an increase in width/depth the time an the resarch and development for
ratio, and emerging riparian vegetation gradually restoraIion plans and permits are obtained,'we often
stabilizing the stream banks. cannot get there fast eno~gh to -fix- streams before

Stream channel adjusttnents resulting from the they have already fixed themselves. An important
influence of various physiographic processes, challenge for us an is to learn how to recognize the
including djmate change. adverse watershed tendency for stream systems to develop a natural
impacts, vegetative composition changes. reservoir stability and to understand the time-trends
consuuction. and direct channel disturbances have involved. Often the d1Iectlons of management 1bat

been weB documented throughout western North are designed to -restOre- streams into a state or am-
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LEVEL III FIELD PARAMETERS: THE
STREAM CHANNEL INFLUENCE
VARIABLES

bank erosion: (5) an increase in bar deposition
which adds to the boundary shear stress imposed cn
the banks: (6) an increase in belt width, and (7) and
an increase in width/depth ratio that would iead to a
decrease in meander width ratio. These imposed
changes acting in combination tend to aa:elerate
lateral channel er..ension with a continuing increase
in widthldepth ratio and a corresponding shift in
Stream type. The systematic channel adjusnnents 1

would. in ~·~d~£k~~,9£~"'. 'M';'
decrease s~ment transport caPacity which would
then lead to instability.

Equilibrium Interpretadons
Some researchers have developed a visual

"image" of the equilibrium channel where the mor-
phologic variables have mutually adjusted to a
"stable" condition. For example. Bull, 1978 in
describing ·stream power" as the power expenditure
per unit bed area (co=:-,gQs/w), found such values to
be high in a narrow channel, so the ch~el may be ~&"""7'-; -~~~"~~~:!:::.,.~-...~~~~:....~..£...~3I~.t=+~!£!!!'S1~'~~l!!i.~;;;::;s;;::;,~.~'.i •
unstable and subject to \\idening until a smaller Introduction
value of Q) is reached and the channel stabilized. The Level ill field inventory uses ten additional
(Where: CD = stream power: "' = water densit)T; g~=parameters to more fuIly describe stream condition
gravitational acceleration: Q =stream discharge in beyond the fundamental Level Dmorphological lem­

ansi 5 = slope; and w =stream width). This state-,i; "~.'p~j. ~::~itional parameters are: (1) riparian
menfabout a channel naturally widening to balaIice-.'-· - -~12'T stteamt10w regime. (3) stream size
available stream power is appropriate for some and stream order, (4) organic debris and/or channel
sueam types such as the A3-A6, BI-86. and G3-G6 blockage, (5) depositional patterns, (6) meander
sueam types. However. a stable "E" stream type has. patterns. (7)streambank erosIon potentiaL (8)
a compamive1y low width/depth ratio (narrow and-- aggrada.p-"o/lLegradation potendaJ• (9) ¢an,l)eJsra-
deep) and accommodates a high unit stream power biliiYraihlg: and(10) altered channel materials and
by. .naturally developing an increased form resis- dimensions. Parameter Items 7-10 are additions to
lance, as observed in the high values of meander an earlier classification system (Rosgen, 1985).
width ratio (belt widthlbankfull width) of 20-40. Each of the listed parameters exerts a strong
and a high sinuosity. In the case of the E 5neam- influence on existing stream condition and future
type. a widening of the channel to decrease stream operational potential. The parameters are not incor-
power in order to ·stabilize" the stream would in porated into the stream typing process until Level m
acmality initiate de-stabilization. The classification to limit the sheer number of potential combinations
of rivers helps to stratify the morphological types so of variables that wt?u1d· ·otherwise leact "to·· an
that interpretations of adjustment processes from unworkable number of stream types. For example.
generalized statements can be directed appropriate- incorporating flow regime directly as a classification
1y to stream types where these conditions apply. The. parameter would increase the number of stream
channel widening in an OlE" stream type would lead typeS from 41 to 492. The attributes of the Bow
to: (I) an increase in width/depth ratio: (2) an regime are dearly important for interpreting both
increase in channel slope; (3) a shift to a higher physical and biological stream characteristics. but
boundary shear Stress in the near-bank region; (4) can be more directly evaluated through a series of
an increase in sediment supply due to increasing simple descriptors that provide additional informa-

dition that does not march the dimension. pattern
and slope cf the original naroral, Stable form only
serve to pro\;de a mal and error method ofleaming.
If one is assigned to "restore" a river. it is not only
important to knew the current state of the river. but
what will be the eventual stable morphological form.
With consistent documented. objective observations,
stream typeS can relate much more than what may
be initially assumed from a casual inspection.

6-13 •
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LEV~~ 1:: ThE I\~CJRPHOLOGICAL DESCRIPTION

MORPHOLOGICAL DESCRIPTION A,ND
EXNAPLES OF STREA!v\ TYPES

E6 Stream Type

The E6 stream types are channel systems with law
to moderately sinuosity. gentle to mode~ately steep
channel gradients. and very low -$.lt.annel
widthJdepth ratios. The E6 stream types are found
in a varietY of land forms including high mountain
meadows, alpine tundra. deltas. lacustrine valleys,
and broad alluvial valleys with wen developed flood­
plains. The E6 S1leam channels are found in valley
typeS vm. X. and Xl. Th E5 stream type is typical­
ly seen as a r.ffieJpool system with the domba~t

cbannel materials ccmposed of silt-day, inter­
spersed 'with organic materials. Channel slopes are
less than 2%, \\ith a high number having slopes of
less than .01%. Due to the inherently stable namre
of the bed and banks, this stteam type can exist on
a wide range of slopes. Sinuosities and meander
width ratios decrease, however. with an increase in

slope. Streambanks are composed of materials
similar to those of the dominant bed materials and

..ar~ .~.icaIly.~~~~~ 0[ wetland veg­
etarion -that'.forms denSe1yroo!ed"'so<i "mats from
gr3Sses and grass like plants as well as woody
species. 'JYpica1ly the E6 stream channel has high
meander width ratios, high sinuosities. and low
width/depth ratios. The E6 stream types are
hydraulically efficient forms as they require the least
aoss-sectional area per unit of discllarge. The
nanow and relatively deep channels maintain a high
resistance to plan form adjustment which results in
channel stability without significant downcuttir.g.
The E6 stream channels are Vel)" stable unless the
streaI11b&'lks are disturbed ~d significant changes
in sediment Sl.1'PJY and/or streamflow occur.
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DELINEATIVE CRITERIA (E6)

Landform/soDs: Gentle slopes in broad riverine or lacustrine valleys aDd river deltas. can be
lateraD)" contained in emrenched valley. evolving to a cbannellnside a
previous channeL

Channel materials: SilUclay dominated cohesive channel materials with ao=umuIadons of organic
material including peat. Dense root mat on streambants.

SlOpe Range: <.02 (often < .0001) Enttenchment RadD: "> 2.2

Width/depth Ratio: < 12 Sinuosity: > 1.5

5-139 I
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L:VEL H: THt ,:~-;\ORPHOlOG!CAL DESCRIPTION

I'v\ORPHOLOGICAL DESCRIPTION AND
EXAMPLES OF STREAM TYPES

C6 Stream 'JYpe

~-..~(~: ,..; ':~..:_~'. ~.:~:.:- ::. '.:'.~~j
.,'.

~..~.. ~~~....~~~·.~~e;a~ = ~-:-e=..~.'"=";:-;~-: 0' • .:= ...:.~

The C6 stream type is a slightly entte!lC , __ - __ ~~:'!>tr~ ~~_~~'"" .:-::z
derJlg. sUt-day dominated, riftle-pool ch3jffi~f-wr .. bankfuIJ ·channel widths irl1en:~ Tlfe streant-

a weD developed floodplain. The C6 stream type banks are generaDy composed of sllt--day and
occurs in broad valleys and plains areas with a organic materlals, with the stteam beds exhibiting
histoI}' of riverine. lacustrine. and eolian deposition little difference in pavement and sub-pavement
(loess). The C6 stream type can be found in very mate:riaI composition. Rates of lateral adjustment
low relief basins typical of the interior lowlands, .', ,.. ,are influenced "by the 'presence and condltiDh of" - •
great plains, coastal plains, and in river d~tas. The riparian vegetation. Sediment supply is moderate to
lower extremities of glacial ourwash areas can also high. unless s:reambanks are in a very high erodi-
develop C6 stream types. The C6 stream channels bllity condition. 'Bedload ~nt yields" for the
are associated ,\ith Valley 1yPes 1'1, V, \'1. VIll, IX. X. stream t)rpes are typically low, reflecting the pres-
and XL It is obvious that the C6 stream t)-pe -is- .' etta' of fine bed' and 'bank'materials and gentle'
widely distributed throughout a wide range of phys- channel slopes. The C6 stream~ is very suscepti-
iographic prO\inces. Generally. C6 stream channels ble to shifts in both lateral and vertical stability
have gentle gradientS of less than 2%. Gradients caused by direct channel disturbance and chaoges in
less than 0.001 are denoted as a C6c- to indicate the the flow and sediment regimes of the contributing
very lew pdients of many C6 stream typeS. The C6 watershed. Meander and depositional patterns
stream channel displays 3 lower width!depth ratio which modify che condition of~ stream type are
than an of the other Cstream types due to the cohe- desaibed in Chapter 6. -
sive nature of saeam bank materials. The riffleJpool
:: "l'\A
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DELINEATIVE CRITERIA (C6)

Landform/soils: Broad gende valleys. plains. and deltas. Depositional soDs (alluvium),~­
ated with cohesive materials from riverine and lacustrine process. otten .
associated with tidal influence deltas. marshes and other wetland complexes.

Channel materials: Silt-day predominates. however many of these~ stream types are associated
with..a high organic component including peat.

Slope Range: <.02 (C6c- .(01)(.0001 more common) Entrenchment Ratio: > 2.2

Widthldepth RaUo: >12 (generally lowest of ers) Sinuosity: >1.4

5-1005
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LEVEL \1: THE /V\ORPHOLOGICAl DESCRIPTION

MORPHOLOGICAL DESCRIPTION AND
EXAMPLES OF STREAM TYPES

G6 Stream lYPe

•

The G6 stream type is an entrenched guDy systCil['
with gentle to moderately steep channel gradients;
that is deeply indsed in cohesive ~terials of silts
and clays. 8e(D.oad sediment transpon rates are rel­
atively low, and replaced by high wasbload and
suspended sediment yields that COmnlonly occur
within the stream type. The bed featureS an genet­
ally observed as an unstable, degrading stq>Ipool
morphology. The dominate lithology for the G6
types include shales and depositional environments
such as fans, deltas. ~e landforms, and
other featUres thaI have cohesive, silt/day deposits.
Stteambank erosion processes acting on the typicaJ-

,1Y-~ep banki"plO<Jli1i :very-1fiih~I.1ioUnts of erodi­
ble materla1. especially within delta and lacustrine
landforms. Woody riparian "'egetation can have a
b~ stabilizing tendency If the vegetation densities
are very high. The G6 Stream types are very sensi­

tive to disturbance and _~ to make significant
adverse channel adjust:me1'lts to c:banges in t\ow
regirrie and sediment supply from the watershed.
The G6 stream type is gene:aDy considered to be
experiencing near continuous degradational
processes. It is not unusual to observe channel gra­
dients ofless than 2% (G5c). or even channel slopes

I less~.1~ (G5c-).
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DELINEATIVE CRITERIA (G6)

L~ndformJsoUs: The G6 stream type is associated with moderately steep. fluvial dissected land· •
forms. aIluv1al fans or down cut In aIhJ\.~1al or colluvial valleys. Soils are
cohesive materials generally in anuvium. coUuvium. eoUan deposits (loess),
and residual soDs such as those deriVed from shales.

Channel materials: Silt/clay dominated channel '\\ith mixtures of gravel and some silt/day.

Slope Range: <.04 Entrenchment Ratio: < 1.4

WlchhJdepth Ratio: < 12 Sinuosity: > 1.2

5-187
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