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SUMMER HAWK
TRAFFIC AN ﬁ&LYSIS

EXECUTﬁfE SUT»M»’—&RY

The pmpn::-sed Summer Hawk develclpmf:m W, 111 be located in Ca:son City, Nev ada The prc}cct sﬂe
is located west of Curry Street from south of Betts Street to north of Rhodes Street. ‘The site is
currently indeveloped land. The purpose of this study is to address the proj ject's impact upon the
adjacent street network. The Curry Street intersections with Rhodes Street and Betts Street and the
U.S: Highway 395/Rhodes Street intersection have been identified for intersection capacity analvs;s
for the &ms&mg, exmmg plus project, 2025 base, and 2025 plus project plamung SCENarios.

The prnposed Smnmer Hawi riewlopme:nﬁ will include the constmcnon of 212 sm,:Ee faxml}f
dme:ﬂmg inits; - The project is expected to generate 2,020 average daily tips with 159 mps
occumng during the AM peak hour and 214 trips occurring during the PM peaL hour.

"E‘raffic genemtsd by the pmpcsed Summer Hawk dev&lopmem will have some 1mp:act on the
adj acent madways The following recommendations are made to mmgate project traffic 1 1mpacts

Itis racnmmmdeci that any reqmred mgmng s:tnpmﬂ or traﬁic cantmi mpmvements cgmpl3 mth
Carsan CH‘V requ;rements

It is. recommended that the Cm‘r} Streﬁeu’Rhedes Street intersection be 1mpmved to ccmtam one
left turn lane and one shared through-right turn lane at the east approach in order to serve existing
plus project and 2025 base plus project traffic volumes. The left tumn !ane at the east appmach shall

cuntam 200 feet of storage length. -

It 18 reco:mmendad thai the pmjact develnpers pmvlde future lefi turn lane partmxpa.tmn of 23 2
towards the cost of the comstruction of a future left twn lane at the east leg of the Cum
Straetthmies Street intersection.

It 18 recmmmended thaz Rhade:s Street from Cun’y Street 1o the prm::ct davelc-:pmemt and the on—sﬂe

-stceets and cul de-sacs be constructed per Carson City local street stanidards.
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s INTRODUCTION

B STUDYARE

The pmpnssd Surmer Hawi -:Eevelapmemt will be located in Carson CIW Nevada. The pmject site
-+ is located west of Cuny Street from south of Betts Street to north of Rhodes Street. The location of =
. the site is shown in Figure 1. The purpose of this study is to address the project'’s impact upon the '
adjacent street network. The Cumry Street intersections with Rhodes Street and Betts Street and the- _
* U.S. Highway 395/Rhodes Street intersection have been identified for intersection capamty analysis =+ -
for the existing, existing plus project, 2025 base, and 2025 plus project planning scenarios. 2

o _ E}{ISTE\IG AND PRDPOSED LAND USES

The prcgect site is currentiy undevetoped land, A&jacent pmpemes genﬁrallv mcludf: residential |
developrient to the south, a mix of residential and commercial to the east, and undeveloped landto -
" the north -and west. The Summer Hawk project will include the ccmsimcnnn of 212 single family
' ﬁwel_hng uits. - B

- _' 'E}JSTNG MW'D PROPOSED ROADWAYS AND WTERSECTEONS

' Accass to the site will be provided from one access roadway intersecting Rhodes Street and ome
- access roadway - extending from Betts Sireet west of Boyle Street. The key study area readwavs__ B
- - and intersections ana!vzed in this traffic report are described below. - .

U8 nghwa}f 395 is a six lane roadway with tlfu-eﬂ lanes m each dlrﬁcuon it the wmmty o:t" the R
' project site. The speed limit is posted for 35 miles per hour north of Rhodes Street and 45 milesper - .
- hour scuth of Rhodes Street. Roadway 1mpmvsmﬁnts include a graded center median with raised -
- center medians and protected left tumn pockets at major intersections, curb, gutter and sxdewalks on-
- west Sldﬂ of the street and curb and gutter on ¢ast side of the streef. :

- Cuanry Street is a ma-lane roadway with one lane in each direction by the pm;ect site. The speed_ - -
limit is posted for 35 miles per hour. Roadway improvements include paved travel lanes an& gradari SIS

shoulders

Rhodes Streei is a two-lane madm -ay with one Iane in each dma:cmen The speﬁ{i it is pasteﬁ for
- 25 miles per hour. Roadway improvements east of Curry Street include curb, gutter, and sidewalks -~
ont the north side and along the Wells Fargo frontage on the south side of Rhodes Street, and graded
- shoulders elsewhere. Roadway improvements also include a center two-way left turn lane adjacent
. the mmmermal development near 1J.S. Highway 395. West of Cury Street, Rhodes Street is a du‘ﬁ B
- T0ad. : - :
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Betts St{eet is'a two-lane roadway mth one lane in aach d1rect1r:m bemeen Cun} S!reet and Bw‘le
Street The spe:ed lumt is nat posted. Roadway improvements include paved travel lanes.

The US. H1glm ay 395;’Rhc}des Street mtersecﬁon is an unmgnalxzed T” intersection with' smp
sign control at the west approach. The north approach contains one left tum Iane, three through
Janes ‘and one right turn lane. The south approach contains one left turn lane and three ﬁiIDllch
lanes The west appmach comtains one left m iane and one rlght turn lane.

The Cur*y Straet’RhDdes Sneet intersection is an unsmﬂahzed mm:—leg intersection: wﬁh stop
control on the Rhodes Street east and west approaches. All approaches contain one Ea;ne fmm which
all trafﬁc m&vements are made

The Cmrv Su'eeta’Betts Street intersection is an ummglaﬁxzed “T” intersection wnh stc:p cnntml on
the Betts Street west approach. The north, south, and west appmaches contain one lane fmm winch
all trafﬁc movements are made.

TRIP GENEKATION

in Grder tm ASsess the magmmdﬁ of traffic nnpacts of the propnseﬂ deve}opment on the kﬁ}
intersections, trip generation rates and peak hours had te be determiined. Trip Generation rates were
based upon information taken from the Seventh Edition of ITE Trip Genem:wr: (ZGGJ} far L&I‘kﬁ
Lse 21(3 Smale Faxml:y Detached Housmg

Tnps ve:ne:rated hv the pl‘{:_] r:ct WETE caIcuEated for the peak hours between 7:00 and 9 o0 ﬁsM md
4:00 and 6:00 PM which correspond to the peak hours of adjacent street traffic. Table 1 shows a
summary of the average daily traffic volumes and peak hour volumes generated by the
devr:‘:lc}pment

TABLE 1
TRIP GENERATION

| AM PEAK HOUR . PM PEAK HOUR
LAND USE ADT IN OUT TOTAL IN OUT TOTAL

Remdcnhal
ZilDwellmgUm‘Ls U . 4D 119 156 . 136 T8 214

SOLAEGUI ENGINEERS 6
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o TRIP DISTRIBLTIO\T AND Asszemm\n

SR The d}smbutmn of pmject trafﬁc io the key mtersectmns was basad on exlsnng peak heux traff e
patterns and the locations of attractions and productions in the area. The anticipated directions of SRR
L approach are shown in Figure 2. Figure 3 shows the AM and PM peak hour prDjGCi mp asswnmeni-
e basad upe::n the directions of approach presented In Figure 2. B

LB

EXISTING AND PRD.TECTED TRAFFIC ‘v’ DLUNIES

Emsim.fz ﬁ!ﬁvi and PM pealc hour {raffic volumes at U. S, Ehghwa?y‘ ?95&{110{135 'Smreet intersection” S
- were obtained from traffic counts taken during July, 2 2006, Existing AM and PM peak hour traffic =
*voliumes at the remaining intersections were obtained from traffic counts taken during January, i
- 2006. The existing AM and PM peak hour traffic volumes at the key intersections are shown in -
 Pigure 4. Figure 5 shows the existing plus project traffic volumes at the key intersections for the . =
' AMand PM peak hours. - _ . . : '

"Fzgure 6 shfms the prc:gected 2025 base AM and PM peak hour trafﬁc vnlumes at the kﬁ}? - o
2 mtersestmns Figure 7 shows the 2025 base plus project traffic volumes at the key: ntersections’ -

during the AM and PM peak hours. The 2025 base ADT volumes were obtained from Carson

City’s traffic forecasting model. Peak hour factors were utilized to develop the peak hour volumes - S

from the ADT volumnes. The existing directional percentages were applied to obtain the pﬂ&k h(mr 5

: -turmng volumes. The 2025 base average daily traffic volume data is included in the appendix.

- INTERSECTION CAPACITY M«JALYSIS

: _'_The key mtersectmns were anal}fzed for capamw based upon pmcadurcs prcsentad in the Hzghway SRR
. Capacity - Manual {ZD{}{J} prepared by the Transportation Research Board, for unmgnalazed'-
L mtersectmns _ o _ TR

L -':The msult of capamry analyms is 2 “level of service” ratmg for each intersection. “Level crf Sewx-:e
1sa qualitative measure of traffic Dpemuug condifions where a letier grade “A” through °F,” that '.
ccrr:respands tﬂ pmgresswelv vvorﬁemng traffic operation, 1s assigned to the mterse:chon = k

_: The nghwav Capaczty ‘w_iamual defines "level of service" for stap contmlIesd mtm*sectmns in terms
- of computed or measured contro} delay for each minor movement.: Level of service is not defined
for the intersection as a whole. The unsignalized mtersection LOS criteria are shown in Table 2. -
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OEREE ST ST - TABLE2 |
e Los S CRITERLA FOR UNSIGNALIZED INTERSECTIONS

LE"-JEL OF SERVICE B : R - DELAY RANGE (SEC"VEH}

<10
S10and<15
o S and £25 0
. >25and <35
>35 and <50
oA

ﬁwmmdmﬁ

A summmf of “lem,l of servme” (LOS) operation for the key intersections in thxs analwmxs 15 S
' shcwn in. Tablﬁt 3 . : : : .

TABLE 3 .
]NI'ERSECHON LEVEL OF SERVICE AND DELAY RESULTS

EXIST.+ 2025 - 2025BASE+
. EXISTNG  PROIECT . BASE . PROJECT
- INTERSECTION - =AM  PM AM PM  AM - PM .- AM. PM

S, Highway. 395/Rhodes Street -

'Unﬂrglahzed L o L
o NBLeft - - BI0I BI48  Bl04 CI73 - BI06 Cl60 - BI0S €193 - .
. SBlLeft-  _  Bl22 BIlS  Bl22 BILS. Blio B3l B13.0 B3l
CEBLeft - . F50.5  F1999 = F58.5 F3963 F69.0 F4542  F822 FR45.0°
“EBRight .-~ . BlL6 €178  Bl2] Cl%.1 ~B122 CI95 . BI2Z7 C210
Slgnahzed B T AdS  AS9  A4G T ASE . ASZ2 A0

' Cum S!meb'Rhndes Smt
' Unsgmhzﬁd . o : o . '
co NBLeft'Thrw'Right A7.6.  ATS AT6  ATS - AYT  ATS  ATT _-m
©USB LeftThru/Right  A7.7  AR1 - A77 ARl - ATT7 CAB2.  ATS TAB2
.. WBLefuThru/Right - B12.3 C20.8 B146 FSRO BI129 (€239 - Cl157 F84l
- EB Lef/Thru/Right  BI1% C152 . Bis4 C228 Bl24 C159 ._616.5-'}325.9'

- Unsignalized - With Improvernents L o ST L
. NB LeftThrw/Right .~ N/A - N/A- AT6  ATY. WA N/A - - ATT ARD
. SBLefThrwRight  ~ N/A WA  AT7 ARl MNA NA . ATR AS2 .
CWB Left U NA L NiAL Bi4S D30 NA - NA C15.5 D350 -
. OWBThrwRight - NfA - NFA Blld4 €190 -~ NA  N/A - BILT.C207 - oo
CEBLefThruRight =~ N/A ~ N/A  Bl154 (€228  NA NA - - Cl6S D239 .
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: TABLE :{Contmued} . '
MERSECTB:)N LEVEL OF SERVICE AND DELAY RESULTS _
o  EXIST.4 . 2025 -zmsmsgéj
! EXISTING PROJECT .. - BASE - PROJECT . = " .
'D"IERSEC‘HDN o AM PM AM PM . AM PM  AM PM ..
Cum STI'E:E:D"BBH‘S Streat .
Unsignalized . - o
NB Left'Thre . A7.8 ARl ATE ASZ | A78 AB2Z . ATS AB4

EB LeftRight  B11.1 BI2S BI19 Bl4s BIOS BI3S BI22 CI59

1. S SE}SsRhodes Street

 The US. JQSthodes S'LTBEI intersection was analwed as an unszgnalized “T” intersectmn vmh S
- stop sign control at the west approach for the existing, existing plus project, 2025 base and 2025

"base plus project traffic volumes. The intersection critical movements currently operate at level of
“service C or better with the exception of the eastbound left turn mov rement which operates at level -
of service F during the AM and PM peak hours. With the addition of project maffic, the -

intersection critical movernenis are anticipated to continue to operate at level of service C or better

“with the exception of the eastbound left turn movement which operate at level of service F dunng' e
the 'AM and. PM peak hours. For the 2025 base and 2025 base plus project scenarios, the

" intersection critical movements are anticipated to continue to operate at level of service C or better -

with the exception of the eastbound left urn movement which operate at level of service F during

- the AM and PM peak hours. The intersection was analyzed with the existing approach lanes for
-all scenarios. - : :

e .Tha S.pead limit on U S nghwa*» 395 change ﬁom 35 I}lﬂﬁﬂ per hmxr tc: 45 rmlf:s pf:r hour at the:._' - o

U.S. Highway 395/Rhodes Street intersection. Therefore, peak hour traffic signal warrant #3 was

reviewed per Figure 4C-4 and 4C-3 of the Manual on Uniform Traffic Control Devices, 2003 Edition:
" (MUTCD). Peak hour traffic signal warrant #3 per Figure 4C-4 of the Manual on Uniform Traffic . .
‘Control Devices, 2003 Edition (IMUTCD} was sebsequently reviewed at the U.S. 395/Rhodes Street -
~ intersection. The warrant is met for the existing plus project traffic volumes based on the total ..
- minor strest approach volume, However, the warrant is not met if the right turn volure at the west
* -approach-is not included in the minor sireel approach volume. In addition to that peak hour traffic ERN R
‘signal warrant #3 per Figure 4C-3 of the Manual on Uniform Traffic Control Devices, 2003 Edition " .
(MUTCD) was also subsequently reviewed at the 1.8, 395/Rhodes Street intersection. The warrant |
is not met for the existing plus project, 2025 base and 2025 base plus project traffic volumes
__b'ased on the total minor street approach volume. With traffic signal control for the existing plas - = . =
. project, 2025 base and 2025 base plus project traffic volumes, the intersection will operate at level. CEnimen
- of service A dunng the AM and PM peak hours. The snmahzad intersection was anafvzed wﬁh

'somEﬁGUIENGmEERs _' | '“  B




" Highway 395/Rhodes Street intersection when warranted. =

o ClirﬁSﬁ*&éﬁRhodﬁs Street

' intersection with stop sign control on the Rhodes Street east and west approaches for the existing,

- existing plus project, 2025 base, and 2025 base plus project traffic volumes. Currently, the crivical

* intersection movements operate at fevel of service B or better during the AM peak hour and level-of =
service' C or better during the PM peak hour. With the addition of project traffic, the critical - X
intersection movements are expected to operate at level of service B or better during the AM peak .

 hour and level of service C or better during the PM peak hour with the exception of the westbound

PR

. during the AM peak hour and level of service C or better during the PM peak hour. For the 2025
- plus project scenario, the intersection critical movements are expected to operate at level of service
" or bétter during the AM peak hour and level of service D or better during the PM peak hour with
 the exception of the westbound movements which operate at jevel of service F during the PM peak
hour.'_The_nperation of the Curry Street/Rhodes Street mtersection meets Carson City level of -~
service D or better standards for the existing and 2025 base traffic volumes and the existing plus =
project and 2025 plus project PM peak hour westbound movements don’t meet Carson City level -
of service D or better standards. - : : S

.. The Curry Street/Rhodes Street intersection was subsequently re-analyzed for capacity as an..
* unsignalized intersection with one left tum lane and one shared through-right turn lane at the east
~approach for the existing plus project and 2025 base plus project iraffic volumes. With these
- improvements, the intersection critical movements are anticipated to operate at level of service D ER
or better for the existing plus project and 2025 base plus project traffic volumes. o

SN L T L o ay :

" Lefi turn storage requirements were Teviewed at the east leg of the Curry Street/Rhodes Street -
intersection for the existing plus project and 2025 base plus project traffic volumes based on the -

 vehicles during the PM peak hour requires 200 feet of storage. For the existing plus project and . -
- 2025 plus project traffic volumes, the left turn lane at the east leg of the Curry Street/Rhodes Street -
‘intersection will required 200 feet of left wrn storage. o _ SRE

© CurrvStreet/Befts Street

 The Curry Street/Betts Street intersection was analyze&.as an unsignalized “T” intersection with
.. stop sign conirol on the Betts Street west approach. Currently, the critical intersection maovements
i . operate at level of service B or better during the AM and PM peak hours. With the addition of the =~

[f_.  SOLAEGUIENGINEERS — i

the' éxis‘ﬁﬁg-appmach lanes. It is 'résozrrﬁnendéd that a traffic signal 'be'coﬂsﬁ'ﬁcteﬁ at the US. R

~ The Curry Street/Rhodes Street intersection was ,anal}zed'fﬁfcapécim as a four-leg uﬁsignalizéd S

movemerits ‘which operate at level of service F during the PM peak hour. For the 2025 base . (e
scenario, the critical intersection movements are expected to operate at level of service B or befter .~

‘unsignalized criteria of storing 3 minutes of waiting vehicles. The east leg left turn volume of 146 e



ez

[

pmject trafﬁc the crmcaE mte:rst:ctwn movements are expectaé to continie t{} nperate at- level of -

. service B or better. For the 2025 base and 2025 base plus project scenarios, the critical intersection - L

. movements are expected to operate at level of service B or better for the AM and PM peak howrs. |~ L
-~ The ﬂperatmn of the Curry Street/Betts Street intersection currently meets Carson City level of .~ 0
- service D or better standards and will continue to do so with construction of the Summer Hawk
= dewiopmﬁnt : : : : : S

PARTICIPATION

L Traffic signal parﬂmpanmn percentage at the U.S. 395&%110:165 Street mtersectmn and the future 1aﬁ: S

- tarn lane participation percentage at the Curry Street/Rhodes Street intersection were calculated -0
~ based on the existing plus project traffic volumes. The calculations were based on the hlghr:st SRR
- project trips, which occur dunng the PM peak hour. Participation calculations and percuntages are ..o

- shﬁwn below
TR _ - PMPEAKHOURTRAFFICWBLMS _
©INTERSECTION .~ - EBLEFT EBRIGHT NELEFT TOTAL PERCEM*T
- U.8.395/Rhodes Street - _ _ N . _ _'
o Progeet 4 25 : 45 Ty 35.4m-- RS
_Background 16 s} T 46 . 137 646%
- Total: 20 8 94 20120 1000%.
CINTERSECTION - WRLEFT TURN ' PERCENT
O Curry Street'Rhodes Street 0 S _ .
- Project . . 36 . - 35.72%
"Back'gmund DR 107 o 748% :
Total o -," 143 o 1000%

':'_.Iu Summary, it is recommsnded that the pro}act deveEopﬁrs pmwde future leﬁ turs Iane_'

participation of 25.2% towards the cost of the construction of a future left turn lane at the east leg

of the Curry Street/Rhodes Street intersection. It is unlikely that a signal will be constructed at .

the U.S. Highway 395/Rhodes Street intersection. We have, however, provided traffic signal

- -parficipation calculations showing of 35.4% towards the cost of the construction of a traffic.
: sig;’al at the US Highw&y 395/Rhodes Street intersection if the signal were permitted.

. "IRAFFIC ACCIDENT REVIEW

_- -Thf: Nfﬁead& Deparhnent of Transportatmn {I\‘DOT ) prmrlded an acmdent data summary for ﬂ:te AR

- Curry Street/Betts Street intersection. The summary study period was during the three-year penod' ;

of January 2001 through December 2003. No accidents occurred during this period at.the. Currv.

- Street/Rhodes Street intersection. One injury accident and no fatal accidents occurred at the Corry - © .
Su'eeb’Batts Street intersection. The crash type by severity was one accident due- to rear-end Lo

'SOLAEGUIENGINEERS . . . T




ollisions. The ﬁbnﬂ-ibﬁtiﬂg]factof by sévezity was one accident due to foilcm'iﬁ_g too close. A
: 'cw_p}v of the acc_:ident data.is inchuded in the appendix. . e
: SITE PLA}I REVIEW

.-'.A copy of the site plan for th& Summer Hawk development is included in this suimntmi Access
to the site will be provided from one access roadway intersecting Rhodes Street and one access -

_‘roadway extending from Betts Street west of Boyle Street. The site plan shows that the Rhodes -
 Street project access will be located at the west terminus of Rhodes Street with the projectaccess -

- at the north approach The site plan shows the other project access as an extension of Beits Strett - '
" from the current west terminus of Betts Street at Boyle Street. These project accesses and imterior

streets are anticipated to provide good circulation within the development. In addition, the site plan. o

- shows four cul-de-sacs. It is recommended that the on-site streets and cul-de-sacs be constructed
- per Carson Cm standards : : _—

| Intersectmn spacmg reqmrements were remewed The existing spacing hetweﬂn Rhodes Strf:et

' and Betts Street is approximately 350 feet. In the Carson City Transportation Plan, 1999, Cuarry - - _
“Street is classified as a collector roadway with Rhodes Street and Betts Street both considered .~
local roadways. The spacing requnement berween intersections for a collector with a speed imit =

*of 35 miles per hour is a minimum of 150 feet with a desired length of 245 feet. The spacing

- between the two intersections meets these requirements. The intersection sight ~distance

 requirements were also reviewed for the two study intersections. In the Carson City Municipal
- Code, for posted speeds of 35 miles per hour, the minimum Intersection sight distance is 155 feet
~ which is met at each intersection based on our field review. :

‘The Carson City Transportation Plan, 1999, calls for Curry Street to become a high capacity -
" two-lane collector with Ieft turn lanes at all intersections in future years. The need for left fum
 lanes at the Curry Street intersections with Rhodes Street and Betts Street was reviewed based om
- Exhibit 5-75 of AASHTOQ's Policy on Geometric Design of Highways and Sireets, 2004. Except
- for the left tum lane at the east leg of the Curry Street/Rhodes Sireet intersection needed for
intersection LOS improvements, these intersections do not currently meet the volume thresholds

“for consideration of additional left turn Janes for the existing, existing plus project, 2025 base, "~ _ '

and 2025 base plus project traffic scenarios.. -

- The need for 'a'rigﬁt turn deceleration lane on Curry Street at the two intersections was also -
reviewed based on commonly followed Northemn Nevada standards. Right turn deceleration lanes

~are not required on collectors or low access control arterials. Even for moderate access control © -
arterials they ave only required if there are more than 60 in-bound right turn movements during -~ -
the peak hour. The right-tum movements from Curry Street to Rhodes Street and Betts Streetare -
iess than 60 vehicles per hour for the existing, exmmg plus project, 2025 base and 2025 base

ohus project traffic m}ume scenarios. In summary , the needed intersection 1mpmvements are
: >h0wnnnF1gurr38 o 2

::OLAEGL“IENGH*JEERS - I T




{ :
Lu._ - M ————

o SOLMGUI

" ENGINEERS LT . .

CURRY 5T o :

. mapgs ST - - i | =T 200 FEET STORMGE o

CBETIS ST

. US HGHWAY 395

CNOTE -
' EKIST!NG + P"R{JJECT JMPRDVEHENTS

'-SUMMER HA%K

~INTERSECTION IMPROVEMENTS _
" FIGURE B




' contain 2{}0 feet of storage 1angth

" Carson City’s FY 05-06 Capital Improvement Plan does mt'pmide'a“breakdowﬁ of planned-
~improv ements ' for- Curry, Rhodes and Betis- Streets. It is indicated under the Regional . o
" Transportation Fund that deferral of payment to WDOT for three years for the Carson City e

Freeway will provide §5 -§6 million for City projects inchiding Fairview Drive and Curry Sn‘ee‘{

e The nnpact of the construction traffic during development of Summer Hawk Was rewewed The :
amount of construction traffic cannot be exactly calculated but, based on our past expmence is
: :antr{::pated to be less 'Ehan the amount of traffic generated by the project at buildout. '

A -ﬁeld_'re_v:ew of the existing sadewalk system showed that sidewalks exist along the_'nﬂrth side
" of Rhodes Street between U.S. Highway 395 and Curry Street. There are not any existing _

- sidewalks on Curry Street, Betts Street, or Rhodes Street west of Curry Street. The site plan-— -~ = = .
“shows sidewalks in the development and along the north side of Rhodes Street from the project.

- boundary to Curry Street. A sidewalk along the north side of Rhodes Street from the pm}wt sitE

- to Curry Street is needed to connect the project to the existing sidewalk system. R

The site pfaﬂ shows the propnsed paving of Rhodes Strf:et fmm the project devefopment 0 Cﬂrry o

" Street. It is recommended to construct Rhodes Street from Curry Street to the project development _ .:
o per Camon City 10ca1 street standards. o TR L

| RECGMMND ATIONS

- Traiﬁc Eene:ratad bb’ the pmposed Summer Hawk &evelopmf:nt will have some impact on the*. v
-ad;acent madWaVS The following recommendations are made to mitigate project tafﬁclmpacts L

It is recommended that any required 51.c-_nmg, striping, or traffic control unpmvements compi} w1th

Carson City requirements.

Itis recommended that the C‘urrv Street%aéﬂs Streat mtf:rﬁ'ac{mn be mpmved to contain one _
.~ left turn lane and one shared through-right turn lane at the east approach in order to serve existing -

plus project and 2025 base plus project traffic volumes. The left fun lane at the east appmach shall | -

. 'It 18 recomended that the proj ect devekopsrs pmwde future left turn Jane partlclpanﬂn of 25 2%
 towards the cost of the construction of a future left tmm lane at ihe east leg th the CU.I'I‘}" -
; -St:ree:D“Rhodcs Street intersection. - o _ :

o It is recommendcd that Rhodes Strect ﬁ‘c-m Cu::r}r Streat to the prmect developmem and the on- 51te o e
- streets and cul-de-sacs be constructed per Carson City local street standards.
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Summary- of Averdge Vahlcle Trip Generation

For 212 Dwelling Units of Single Family Detdched Hous ing
July 26, 2006

& Hour (=9 M Pk Eour 4~g PM Fk Houx
Two-Way
Volume nter nxLit Enter gxit

Everage Weekday _ . 2029 40 L1e 136 T8

24 hour Peak Hour
Two-Way
Wio Lume Enter Exit

Saturday _ 2141 108 91

Sunday - . 1861 ey . Bs

Note: B zero indicates no data zvailzsble.
Spurce: -Institute of Transportation Enginesrs
p Generation, 7th Edition, 2003

TIPS GENERATION BY MICROTEANS




Figure 2 : ]

2025 Daily Traffic Volumes and RsadWEy Levefs' of Service

Without Changes in Specific Plan Areas
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+: Unsigralized Intersections Release 5.2

P CONTEDL SUMMARY

THO-WAY STC

Bnalyst:-

“Bgency/Co.:

Date Performed:

Enalysis Time Period:

Intersection:
Jurisdicticn:
Units: . Customa

o
e

Rnalysis Yeax:
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HES+: Unsigrnalized Intersections Release

3 4

PHO-WAY STCE CONTECL  SUMMARY -

Cmnalyst:
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HCS+: Unsignalized Intersections Release 5.2

CROSWAY STOP CONTROL SUMMARY
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ECS+: Signalized Intersections Release 5.2
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“BCS4: Sigralized Intersections Release 5.2
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CBCs+:r Un51gna ized Intersecticns Re?ease 5.2
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HOS+: Unsignaiized Intersections Release 5.
TWO-WAY STOP CONTROL. SUMMARY .
. Analysti Thiva =
“Agency/Co. - Sclaegui Engineers
Date Dew'forn*ed C1S2T /2008
S Enalysis Time Der*ou,'?M Peak Hour :
Intersection: U.S.Highway 395/Rhodes Street
Jurisdictieon: ‘Carson City
Units: U..S. Customary -
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Project ID - Summer Hawk o '
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_JpstrEam Slgﬁal ‘M Mo '
- Minor Streﬁt:, Anproabh Westhound Ezsztbound
- Movement T g b | :0 11 12
Lo ST R | L T 2}
Volume . . _ 20 29 S
Peak Hour Factor, PHF .95 . n.a5
L - Heourxly Flow Rate, HER 21 L 94
Percent Heawy Wehicles - 2 : : 2 :
“Percent Grade (%) _ o ' _ 0 ' : .
Flared Bpprsach* Exists?/Storage / o . e
Lanes - . _ ' 1 1 —
Configuration L B
: R 'Delayrzﬁﬁeue:Length, and Level of Service .
Lpprioach WEB. - 3k Westoound . ~ Bastbound
‘Mcowvement 1 4 1 7 B o 10 11 12
‘Lane Co nflu L Lo . R ] L 'R
T LVuh _ &3 21 21 .94
C{m) ivph] - 380 468 21 342
;vsb : D.IE - 0.04 100 0.27
5% gueue lenqhn 0.57 - 0.14 TRLEL .10
3Ccn rol Delav 18,0 13.1 454,20 19.5.
) a_IUS . |: . B . F ] . ) ': .
. Rpproach Dela ' ' B8 8
- F
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S LGEConfig

#EB.. Right

All Red

L. .236. 1770 0.05  ©§.13 22.8

»wazf'-s-

Secuthbound SRR

L T A v A G.04 -
ST 3BBZ o 5074 L 0L360
SR o ovlDp7eoo 1542 0.07

'HCS+: Signalized Intersections Reléase 5.2

ﬁhélySt Thlva R - " Inter.: U.S.395/Rhodes Street

hgency:. ‘Sclaegui Enalneers o hrea Type: All other areas:

. pate:.. T/Zsf2006 0 _ _ . Jurisd: Carscn City

Faeriod: AM Peak Hour - | " Year : 2025 Base

Froject ID: Summer Hawk :
B/W 8t: Rhodes Streset S W/S Bu: U.S. BEighway 395

SIGNALIZED INTERSECTION SUMMARY

Scuthbound
L T R

. Eastbound |  Westbound | MNorthbound
‘L. .T K I'L T E L T R
_ ; o N -E

[]
[==1 8
i

|
S e o]
%o. Lanes | 1 © 1 ¢ D
| .

O O

51200 99
12.0 12.0 12.0
15
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Lane Width | O 120D
RTOR Yol | 12
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=
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| |
| ST
] 11 3 1
i 1L TR
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&1l other areas
ignal Operaticns

-,J{'

by

Dﬁration S 0.25 Areé"_p

ta 7 1

Frhase Comblnatlon i 2 &
3. Left. . A . o | B Left .
Thra - . S B o Thru
Right Lo R - Right
7 Peds : : ;
WR  Left | 5B Left
Thru o _ | Thru
Right . . . | Right -

: . IR o

!

g4 n

FPeds

‘Peds " Peds
" Right
- Right

T

= i
o

SBCRight e
Creen e ' - "
Yellow

B 3
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o oo
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7 5

[
]

Cvcle Lengt h EU;G- ‘secs .
Interse”tloq Per*ogma e Summary S

: Rppff. Lane adj Sat Ratics Lane Group 'Appfcach '
‘Lane . Group .. Flew ERate. S

Grp Capacity - (s} wle g/fC Delay LOS = Delay LOS
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3

-

............ 2401
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tbbound
E2RE
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‘Intersection Delay = 4.9  {sec/wveh] Intersection LOS = A"
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Aralyst:
Lgencyr’
Deter

Period:
Prodfect

IDY. Su

- HCS+:

“Thiva :
‘Sol aeuLl Eng*ﬂeers
T/2BS2008 '
P¥ Peak Hour

mer Bawk

Inter.:
Type:
Jurisd:

Area

Tear

Sigralized Intersections Release 5.2 -

' 1.5.395/Rhodes Strest
ﬁll other. ureas
Carso - City o

2025 Baae

ﬁ'ﬂ{s. chhway 39:

RTOR Vol

NB

Yeliow

- Rppr/f

3

L o
'T : - 3552 .
R S

E/W St:thédes_Szreet

STGNALTZED INTERSECTION SCMMARY

Morthibouond
L - R

| . Westhkhound

e
=
j=2)

'G:

o]
L)

|

|

| 3

O T

P00 205
112.0 12,
;

LeConfig:
Velume o0
Lane Wldth-

I
! |
e S L I

¥No.. Lanes .| 1 0 1 | 0

| - ! |

| : o

| O

a8

T?pe: Ell other areas
Signal Operestiocons

Duratlcn__' U.ES LAres

&
-
=2}

Pha%e Cﬁmblnatlon 1 2 3 4 |
BB Left R
' Thru_ﬁf*' DT L ce
CRight 7 A o P
Feds S
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Thrx:
Right
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Right &
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= |
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e . .

Right .. .= R
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o

>
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Right. .
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= oo
o

b s O
.
o oo
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o

21l Rad 1 >
' Cycle ueﬁgth &0, 0

‘secs
' In;ersncglon PerLDrmnnLe SJmmarw o

Lene
]Grcup_
~Capacity

Adj Bat Ratics Lane Cro;p
Flow Rate '
-

hpproach .
Lane L

g/C Deiay LOS  Delay LOS |

Easthound
L. .. 236 1770 0,13 R
e . . 24.4 . C
RO 211 0.37  0.13

1583
Westbhound . i

scrithpound
124
3852

HEH =
p |
[}
L tm 3
T
o]

outhbound e . .

B i B
507 4 ‘B . 5.3 A

T o

Intersecticn LGS = & .

-1

-1 -1
<

.
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1079 1542
o Intersection Delay = 5.
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HOS+% Unsignalized Intersections Release 5 2

TWO-WAY STOP CONTROL SUMMARY

Analyst:. - o Thiva
Agency/Caoul e Bol aequi Eng neers .

- Date Performed: /272008 '

" Rnalysis Time Period: BM Feak Hour S -
Intersection: . . . 0O.3.Bighway 385/Bhodes Street
Jurisdiction: . - Carson City

S Units: U@L 5.0 uustumav'y _

. Bnalysis Year: . . 2025 Base + Project
oroject ID: - Summer Hawk _ c
EastheSthbreet:f. Ehodes Street
Worth/Scuth Street: U.8.Highway 325 - S
Intersection Orientation: NS o study period (hrs): 0.25

L - yehicle. Volumes and Adjustments”"_ -
Major Sireet: Approa"H Morthbound _ : Southbound

:aﬂiﬂ';"iuﬁi_ il iinﬂ e b L;m;' "'~['V'

- Mowvement 1 2 2 cop 4 5 B
o A T oo | L e R
Velame | - . 94 1400 o] S B0 112

‘Peak-Hour Fachcg,'PHF L 0.85 0,95 0.9%  0.85 . 0.85
Hourly Flow Rate, HFR. =~ . 98 1473 = g4z -117
‘Percent Heawy Vehiclies E T .- Lo 2 - L
Median Type/Sterage - Undiwided A _

ET Cnaﬁnellzedﬁ o o : LT : No
Lanes. R o o 12 %

~C0nfhauvat on L - LT _ ' . LT R

- Upstream Slgnal?'r o o o Ho : - No
Minor Stxeet: ﬂpmrmach Westbound _ Eastbound
' - Movement ST B g | 10 1L 12

. L - - T a
Volume . : 1g _ 111

. Peak Hour Factor, PHF . S 0.5 EURDR I -
“Hourly Flow Rate, HFR 18 ' 118
Fercent Heavy Vehicles _ 2 . -
‘Percent Grade {%} . T ¢ T R ¢ . . _

" Flared Apprcabh.  Exists?/Stocrage. _ S R
‘Lanes - _ : : R '
Confi guratlon S ' ' ' n 1 .

: S - Delay, Queue Length, and Level of Service .
“Rpproach . NBE - SE Westhbhound Eastbound
Movement . T - T g G 10 11 1z
lane Config. -~ L L i S L ' R

W dwph) . 98 5 _ 16 o 116
U em) (eph) o 713 454 - _ 62 . o sBl
wic o 140 DLbt ' o C0.26 L0LR0

-an% ‘gqueue length - 0.48 | 0.03F p.e0 - 0,74

Control Delay . 10.%. - 13,0 gz.2 o 12.7
LOS . L _ B B o : F . B
Appreoach Delay U : R o 212

Lopo Loaab LOS S R ' ' AR TERRNE S o




CEnalyst:
e -Ll..EnC",a"CCI

B (e

‘Unsgignalized Intersecticns Release 5.2

THO-UAY STCP CONTROL SUMMARY

Date- Perforﬁem'
Aralv51s Time 3er10d

Fast/West Street _
North/South Staeet:'

. U.S.Highway 395

Thiva

'Sclaeqql EhngEE““.

TA2T /2008
PM Pealk Hour :
5/Bhodes Street

3Inte:sec*1on _ U.5.Bighway 39
Jurisdiction: - o Carson City
Onits: U. 3. Customary . . N
rnalysis Year: .- 2025 Base + Proiect

- Projedt ED: Summe“ Hawk '

ﬂbodns Street

i

(hrel:

Intersection CGrientation: NS Study pericd 0.25
J . 3 _ " Vehicle Volumes and Acjustments '
. Major Street: ARpproach Nogthbound _ Scuthbound
s B ' Mowvement o 1 2 3 .1 4 5 6
?;}I_...-_ : L TR DL T B
. Volume S 1oB 1367 20 1467 170
@ Peak-Hour Factor, PEF . 0.83 0.%5 .95 §.95 0.5
l ' Bourly Flow Rate, HFR - . 113 143E 21 1544 178
: Percent Heawvy Vehicles Loz .- == 2 e e
- 'Median Type/Storage v - Undivided e :
] ' RT Channelized? o . wo
& lanes _ . R g L ) .
g -CGuflGU*&thq RSP RN LT L..T R
] “Upstream: Slqnal’r' o Wo Ho
T Minor Street;- Approach Westhound Eastbound .
'} U Mewement T g G | U 11 1z
.. Volume .. - o 24 113
";}_ Peak Hour Factor, PHF ~0.95 .0.85
.} Hourly Flow Rate, HFR 25 118
- Pereent Heavy Vehicles = - B : ' S22 e 2
e Percent 'Grade [%) o IR (A S 0 R
T-~J?.F1ared ﬁpn*oach . Ex ;sts°I5tcrage o . IR L S
" . lLanes . - o _ - B L ;
g j' Configuratien o - - L R
I Coe Delay, Queue Length, and Lewvel of Service:
- Bpproach - . NB . 5B _ Westbhound Easthound
_1_ Movemeant . : -1 o [ 7 g - 10 11. - 12
S Lane Config_*- B T I ' : L SR
W vphl 113 2t 25 1168
fCim) {Vyh) 3630 448 15 7 342
wie : 7 0.31 .04 1.87 0.35
] 95% gueue length  1.30 - 0.14 3.75 1.50
-} contrel Delay o 19.3 13,1 845.0 o211t
o LDS EREECIREE o} B _ L F o
gf@pproach Delay e T Co P I 7 o PR

ARppreoach: LD?-




_Agency:fSGIaEQuﬁ Engineers -
‘Date: - T/2BSZ006 - :

L LGConfig:

I
I
L o o : —
Me. Lanes ] % 0 1 PG 0 C
1 . o
Volume A
H

CRTOR Vol i

‘Phase Combination i 2 3 4| 5 6
‘EB-. Left: . B o ' '

I

I

I

o S |

W2 Lefo . S 1 58 Lefc

_ . N 1

I

!

HCS+: Signalized Intersections Reledse 5.2

-,: U.3.395/Rhodes Stieet
Tyvpe: BlI cther: areas.
sd: Carson Tity - -

: 2025 Base '+ Prcje:

H

Analyst: Thiva nte
Area

A
o I"f TI} it

uris
Period: AM Peak HOL‘ fear
Project ID: Summexr Hawk . _ : _ S _ _
%/W. 5t: Bhodes Street : o W8 St:'U.h.-ngnway_BQE_-

 SIGHA LI?ED INTEQS CTIGh SUMMPRY“
Westhbouond | Northbound

Sdﬁthbcuﬁd
L L LT R

Lane Width -

Turation :ﬂDﬁEE_ " Area Type: All other arsas

Signal Operations

-l
@

NB Left A
- Thru A
Right =~ =
Peds

Thru & .

Cmight 0 A
Peds o0 :

Thra

Right
Peds

Thru
Right
Peds.

WO

“WB. Right . . . . . .t EB Right

SB - Right o ounon . R S ¢ WB Right
Green . - B o S '
Yellow = .
ALl Red o

[ el R

2o

[
[f-9
]

: chle “ength B0.0  secs

_ S Inte*sechlor Performance Summury _ _ ey L
r/.. Lane- - add Sat Ratics Lane Group - Appraach.

e - GBroup . Flow Rate o L » o
rp o Capacity . (s} - w/fc g/C .- Delay LOS  Delay LOS

"R 211 1583 0 0.47  0.13

"Nerthbound

o v3

.Eastbound pf § _ _
L e 238 Lo ATID Co0.avy 0.13

o8]
-3
i v]
]

el

[iE

L2

(g

ts
5y

1
1

Westhbound -

L » :252j;f'__
T sz

-1
o o

i
im
b

tHoLr
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-1
-} A
o :
s
fn)
n

outhmound JERE R

oE240 0177 0 0.04 0 0.

L3852 JERTA 0.36 . 0.
0

1079 1542 - 0D.09 T
Intersection Delay = 5.2 - r*tlr:m LOS = B




LJQJ_ %;ﬁa: f;L:?

C o =i h‘?f.

HCS+

Pﬁalyst* Thlva

Inter.:

+ Signalized Intersecticns Release 5.2

U.5.395/Rhodes Street

ntersert on

- Rgency: Solaegui Eng*nee:s _ ‘Area Type: RBl} =ther areas
" Date: T/2ZB/20G08 Jurisd: Carscn City.
‘Period: FM Pezk Eour Year 2025 RBase + Project
Project ID: Summer Hawk _ _ L
E/W St: Rhodes Street o N/S St: U.S. Highway 385
S SICNALISED INTERSECTION SUMMARY L
|  Eastbound [ Westhound | Northboond | Secuthbound . |
| 'L T B L T R L iy R T R
Wo. Lanes . 1 o i [ ] o o : 1 3 ! i a1 |
LGCoﬁfig_' [L B i L T P L TR
Volume | 24 113 | S 1108 208D 20 22007170 |
Lane Width. [12.0 12.0 ' S j12.D-12.0 |12.0°12.0 1220 |
TOR Vol | 17 ! S S | 2610
buration | G.E5 -Area Type Al]l other areas
L e : . Signesl Operaticns S -
Phase Combinaticn 2 3 4 | o 5 6 7 g
ER  Left . _ B : | HNB - Left A
Cfhruoo. | - Thru- A
"Right. - A | ~ Right
oo Peds: - o 17 .. Peds
WB Left - I 5B . Left A
. Thru- ! "Thru A
~ Right o i Right A~
Peds L | Peds %
NE Right e | EE Right .~
S8 Right s | WE  Right
g.0 42.0
4.0 4.0
1.0 CT.0 _
SRR : Cycle Length: €0.0 sees
S e Inter sectlon Perfu*mance SJmmary _ o
- Bppr/  Lane - Bdy. Eat Ratios Lane Group Approcach
Lane .. Group  Flow Rate _ w L
S GIR ~Capacity - - (s}  w/c giC Delay LOS = Delav LOS
Eastbkound _ :
L1238 . 3Tio 001l D.13 23.1 < .
: S . N T 282 G
"R .21 1582 S 0.EE 0.3 25.8 - C
Westhound ' : '
HWort hbound'_“ SRR - S
L 124 17T 0.9z . 0.70 4.1 E o
T *_3552: - 5074 - O.al o.70 . 5.0 A g.0 Y
'-Scutnmcund S S R
L 'anﬂ_;""_l?T 0,17 0UTD 3.7 B .
T 03552 5074 .63 0.6 3.4 R R
R ..;3'-10;0' 1542 S 0.14 0,70 3.1 A . o
' : Befaw = 7.0 (seciveh) Intersectign LOS = A




f

-Rgency/Co. i
 ate Performed:

HCS4: Unsgigniélized Intersections Release

5.2

. TWO-WAY STOF CONTROL SUMMARY
Rnalyst:. Thiva

Sclaegui Engineers
TAETS2008
AM Peak Heour

Aralysis Time Fericd:
treet/Rhodes S5t

reet.

Intersecticony  Curry S
Jurisdiction: Carscn City
C Unites: U.-5. Customary _
- Bnalysis Year: Existing
- Frojecot IC: quvmer Hawk
Fast/West Street: ‘Bhodes Street
North/South Street: Curry S3Street

(hrehs  0.25 .

Approach LCS

Intersecticn Orientation: NS ‘Study pericd
R o Hehlble Vvolumes and Adjustments
‘Mazor Strest: npproahh _ - Northbound Southbound
' SRR "Movement 1 2 3 P4 5 A
: L T R | L T R
Volume . b 1583 12 G i8xr 3
Peak-Four Factcr, FHF 0.5%5 D.55 .95 {.35 0.5%5 .85
Hourly Flow Rate, HFR 2 203 & ] ag 03
Percent Heavy WVehicles 2. - —— 2 - -
~Median Type/Storage Unidivided £ o
BT Pbrrnellzed?_ : o _ o
S Lanes.. . S AR 1 C 0 1 i
Conflcuraticn L LTR LTER
Upstream Sigrnal? Ho No
Minor Street: Approach Westhound Eastbound
: Movement BRr B a bo10 1 12
L T ‘R i L ST R
olume . o &1 9 102 2 13 3.
Peak Hour - Factnr, PHF 0.95 0.95 .95 0.95 ~0.85 . 0.85
Ecurly Flow Rate, HFR . B4 5 107 S 2 13 BRI
.Eercent3Heavy vehicles - 2.. 2 2 2 .2 Z
ercent Grade {%)] o o 0 o B :
F;a ed Appxoach_.'ExistS?fSto:age : WMo o S ¥Wo /
Lanes : R D 1 0 A RS
»Dnrlguraulon.ﬁ-- ' LTR : N LTR
. .- ‘Delay, Queue. lLength, and Level of Service
- RApproach .  NB . 5B Westbhound _ Eastbhound
C Movement. 1 4 17 B - T B R 1) 11 120 .
Lane Config LTR - - LTR |- LTRE .| : " LTR
v o lwvph) o 2 G 183 18 -
_Clm1 {wph! ... 1380 0 1362 e 571 539
w/o : : 0.l C3.01 0.27 L 0.03
.-9%% queum lengbh 0.00 g.02 1.08 . - 0.10
~Centrel Delay TLE 7.7 2.3 11.9
oS _ _ B A B C B
Apprcach Delayf_ = 12.3 11,9
B B
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P

;1HC54{ Unsignalized Intérse:tiﬁns-ﬂeleaSé'5.2“
TRO-WAY STOP CONTROL SUMMARY
mnalvst: S Thiva
Bgency S Co . .Sclaegul Engineers

Date Perforﬂeﬁ _

Znalysis Time Period:
nte*sectlun
Jurisdiction:

TF2TAE00A

FM FPeak Eour S
Curry Street/Rhodes Street

Carson City

“Appreach. LOS.

Units: UL 3. uustcmarv
- Bnalysis Year: Existing
Project . ID: Summer Eawk
 Bast/West Street: | Rhodes Street
" MNorth/Scuth Street: . Curry Street o R TR Coe e
Intersection Orientation: NS . Study pericd’ (hrsj: “0.25.
L _ 'Veh clie vﬂluwes and Rdjustments o
Maiocr Etreet ﬁppromcb : .Nyrtﬂmcunu ) Southkound
' Movement I 2 3 P -5 &
L T R L T R
Volume 1 324 zq 25 289 2
. Peak~-Hour. Fa&otor,; PEF - S g.85 D.95% .95 .85 0.95% 0.85
Hourly Flew Rate, HFR 1 341 25 Z6 304 . 2
" Percent Heavy Vehicles oz R - s — -
- Mediab Tfpefstoruge Dndiwided A .
RT uhanne 1zed7 ' N = S
Lanes - : 0 1 a o1 -0
'COFFlgUIatLSF'_ LTE LTE .
“Upstream Signal? . No Nao
Minor. Street: Approach Westhound Eastbound
: . Mevement 7 g g i 1D i1 1z
- ' L T E- L T R
Volume. o7 4 4.4 i 9 i
" Peak Hour Factor, PHF .D.85 0.85 . ©.95 0.95. . 0.8585 0.95
Hourly Flow Rate, HFR ©11z 4 - 4dE 2L -G £
" Percent- Heawvy ?ehicles 2 - 2 S 2 -2 2 2
Percent Grade (% - : D _ -G A
Flared Rpproacn. 'Exists?HStcrage : Mo / S+ No. e
" Lanes o 0 1o .0 1o
Cenfiguraticn = : LTR o : - LTR
_ . _Delay,; Queue Leéngth, and Level of Service -~ B
Epproach ~NB SE N Westbound . Eastbound :
- Movement 1.4 |7 g = B N 1112
- Lane Config LTR = LTR | LTR | : CLTR -
w | wohd _ 1 B 157 13
2 {m} EVPR; 2 1255 - :183 - 387 365
S w/e = C.0o - 0.02 o 0.42 0.04:
.._05% queue length VL 2. 02 P
ontrol Delay 7.9 8.1 20,8 15.2
LOS _ ; & A Co C
. Appreoach Delay © 20,8 15.2




it

" Freject ID:
' East/West Street:
Street:.

BCS+: Unsignalired Intersectiocns Release 5.2

STOP CONTROL SUMMRRY .

'Pﬂéi?&t:  

AgencySCo.
Tate Perfovmed

Analysis Tﬁme Perleu

Intersecticn:
Jurisdicticn:
Units: 0. 5.
Enalysis Year:

Worth/Scuth

Summmer

THWO-WAY

" Thiwva
Solaeguil
Ti2Y 2006
EM Peak Eour '
Curry Street/Rhcdes Street
Carson ity

Tngineers

Customary

Existing + Froject
Hawk
Ehodes Street

Curry Street

Intersection Orientaticn: NS - study periocd {hrs):  0.25
: L Vehicle Volumes snd Adjustments .
 Major Street: prrGQGh . Nerthbound L Scuthbound
' : Movement - 1 2 3y 4 5 &
- L- T R | L T CRC
Jalame _ 3 212 1B g 182 5
" Fezk-Hour Factor, PHF 0,85 0,85 0.95 - D.95 .95 0,95
" Hourly Flew Rate, HFR 3 223 18 G 191 5
Percent Heavy WVehicles 2 - == 2 - L
Median. Type/Storage Undivided o '
ET Channelized? ' B
o Lanes _ ¥ i o ] 1 D
" Configuration .. LTR LTR
Upstream - -Signali? Mo Mo
Minecr Street: Approach Westbound Eastbouna _
' ¥ovement . . 7. 8 2 ;10 11 12
L ' T R i L T "R
“Volume o : 7z 34 ing 48 43 11 -
Peak Hour Factor, PHF 0,853 .25 0.95 0.8: 0.95 - 0,85
Hourly Flow Rate, HFR- 75 35 S LoT .50 45 11 -
Percent Heavy Vehicles 3 z .2 . L2, 2 2
~Percent  Grade [%] IR 0 : : ‘o
Fiared Apprﬂucﬁ. . Exists?/Storage . Yo Y AT WD
Lanes - o o1 ] AT ¢ R SRU R i
Lmnflguratlonj - LTR . o LTR
: _ " Delay, Queus Length, and Level of Service
Approach _ N - 5B Westbound _ Eastboun d .
Movement . 1. R A g g 1o 111
“Lane Config LT® - LTR | ~LTR ' ! LTR ..
v {vph) o 3 g 217 108
C! Pa fvph} "” 1377 1328 530 450
v/ . CG.00 0.0l D37 0.24-
2o% queue .1»’—'-1‘1{;1:"I o.01 o.n2 1.88. G.9l
Control Delay T.6 7.7 id4.6 15,4
LOS o 2 R B co
- Bpproach Delav.~_ 14.6° 15.4
Approach LCS. - B o C




SR

 Znalysis Year:
“Preject. ID:
| East/West Street

Horth/Scuth Street:

HCS+ :

.Unsignalized Intersecticns Releése.S.?

- Exi st_ng + Prowech”

summetr Hawk ’
Bhodes Strest

" Curry Street .

O Btudy

. THO-WAY STOP CONTROL' SUMMADV-
 RAnalyst: " Thive
Lhgency S Co. ! ~ Sglazegui Engineers
" Date Performed: CRS2TS2008
. hnialysis Time Pericd: PM Peak Hour o o
_Intersection: cCurry  Str eet/Rhodes ﬂtreet o
Jurisdiction: _Carscn CTitw :
¥nits: U. 5. Customar N

IlOd {hISIr

JZE

'_Approaca_pcs..”'.

Intersection Orientation: N3 p o
- . : YEth¢E Jolumes and Adiustments’ S
Mz-djor Street: Pnproauh Northbound Southbheound
' R Movement = 1 2 2 | 4 5 6
L T R | L T, E .
wclumea.- : o5 337 32 25 291 7
. Peak—Hour rac_or, PEF. 0.95  0.95  0.95 S 0.85 - 0.85  0.95
Hourly Flow Rate, HFR -5 354 33 246 3Ce 7o
. Percent Eea?y]vehicles 2 S = - -2 — ——
 Median Type/Storage . Undivided S o
RT Cdaﬂpel1zea“ S _ _ - S
Lanes L oo 0. 0. 1 0
_‘bannguratlon LT LTR
‘Upstream Signal? ' HNo No
: Minor_Street* Approach Restbound Fastbound
L Movement 7 8 g 10 11 12
LT R | L T R
Vo lume 143 G2 44 32 28 -8
Peak Hour Factor, PEF 0,95 .95 0.5 "0.35 0.95 - 0.85 -
" Hourliy Flow. Rate, HFR . 150 . 95 &5 33 " 29 g s
" Percent Reawvy Vehicles 2 - Z 2 A 2 2 e
Percent Grade [} S R : _ 0 R N
Flared Approach “Exists?/Storage Ho A HNo S
.Lanes- : ' .0 1 Q- A A . S
“u01f4aura_lc LTR - ' LTR
S Delay, Queue Length, and Level of Service :
LApproach’ - MEB SE Westhound Eastbeunﬂ . RN
Movement S UREETEEE SRR N B SIS B8 11 odze
Lane Config: LTR LTE ! LTR ' ; CLTR O
v o {wphy 5 26 Z61 70
Cim) - tvphi-i*” ~1247 1171 - 334 272 -
vie .o L oo @.oo 0.0z 0. 87 S 0.26
195% gqueus leng ko 0.01 0.07 8.10 S1.a0
~-Control Delay 7.9 8.1 58.% 22.8°
S LBs s : b 23 F : C
rpproach De*au- ' 58.0 22.8
E o
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. HCS+: Unsignalized InterSectisns se
TWO-WAY STOP CONTRCL SU MMARY
':Enrlyst'i' " Thiva
hgency/Co. Solaegui Bngineers_
‘Date: Performedi _ S 7/S21/280 '
- 2nalysis Time Pericd: AM Pezk Houv
Intersection: Curry Street/Rhodes Street
C Jurisdiction: - Carson City
Units:. U. 8. Customary : _
~Analysis Yedr: Existing + Preject
_Project ID: o ’
Ezst/West Street:  Fhodes Street
HorthySouth Street: = Curry Street - B T T S
fntevsectloﬁ Orientation: WS . Study period (hrs):. 0,25
o Vehi clﬁ Velumes and Adjustments - :
Major Street: Approach Nerthbound Scuthbeund
' . Movement 1 i 3 R 5 . L&
: L T R ;LT R
Volume o 3 212 18 8 182 B
Peak-Hour Factor, PHF 0,95  0.95 0.85 .85 . 0.95 0.85-
Hourly Flow. Rate, HFR. S 223 1B 9 191 B
Percent Keéavy Vehicles 2 . - - oz - S
Median Type/Storage Undivided vy '
‘BT Chahnel¢zed7 ' ' ' J
Lanes . 0 1 0 0 1 0
'uonfigu;atlon : LTR LTR =
Upstream Signal? . Mo Mo
Mincr. Street:; . Approach Westhound Eastbound .
: s CMovement - 7 8 8 | 10 11 12
L T R | L T R
" Vo lume : _ T2 34 102 48 43 11 L
- Peak HRour Facter, PHF . Q.95 - .95  0.95 C0.85 0.85 Does
Hourly Flow Rate, HFR TE 35 107 .50 45 11 e
Percent Heawvy Vehicles ' Z 2 2 L2 2 SR
Percent Grade (%} _ 0 . o S L
Flared hpprcach S BExi sﬁfStoLage Yo / o o i
Lanes . : o1 Y o1 BRI :
'.Ccﬁzlcuratlon L TR “LTR -
e “Delay, Queue Length, and Level of Service 3
Approach. NE SEB Westbound - Eastbound =
U Movement R 4. 37 B 9 10 13- 12
- Lene Config. "LTR - LTR | L TR | LTRSS
v tvph}l e 3 G 75 142 1de
CCim} {vph) 1377 - 1326 454 700 450
vic. L .0.00 0 8.01  0.17 1 0.20 0,24
“95% ‘gueue lérngth .01 0,02 0,59 g.76 ~ 081
_Conuro;.ﬁnlay 7.6 I 14.5. .1l1.4 5.4
LGS r ) B - B oo C
“Bpproach - DEiav iz 50 15,4
B Lok




]' o © . EC8+: Unsignalized Intersections Release 5.2

WO<WAY STOP CONTROL SUMMARY

=

 ] Bnalyst: ~ Thiwva
- mgency/Co.: - . Sclsegui Engineers
-1 Date Performed: - - 7/27/2006

. - Analysis Time Period: PM Peak Hour : .
Intersection:. . Currv Street/Rhodes Street -
- Jurisdigtion: .- Carson City '
J' Units: U. 8. .Customary. o
4 mnalysis Year: . . Existing + Project’

. Project ID: : o ’
1  EBEast/West Street: .~ Rhodes Street
1 Korth/South Street: = Curry Street _ o o _ S
" Intersection Orientation: NS o '~ study period (hrs): 0.25.

Yehicle Voelumes and Adjustments

: - ; el
- Major Street: Appreach . Horthbound Scuthbound
' - Movwement 1 2 : 1
_ et -
3

W

-3

H
(oS
[}

3
n
ol
w1
o
=]

Volume . . _ 5
" Peak-Bour Facteor, PHF 0.
Hourly Flow.Rate, HFR 5 3
Percent Heavy Vehicles . 2 - _
- Median Type/Storage o unéivided _ R
. RT Channelized? ' _ S '
Lanes = o o R D
~Configuration -~ . . -LTR © .. LTR
Upstream Signal? = - . e . Ne

o 4 -]
ri
ad O W

[
L3
i

[ I S I T %

uw
n
[
i
43
=]
.

L0
in

o
{.ﬂ.

[
oL
-t

3
o
[ I
4
L)

Minor Street: = Appreach ' Westbound ' Eaéthound" _
: oot Movement T o 8 o | R
o - o T T -

[t

o
o
o

‘ 28
¢.95 7 0.85

29 :
2

2

CWolume. _ 143
Peak Bour Faétcr, PHF - .95
~Bourly Flew Rate, HFR .. = 150
“Percent Heavy Vehicles o2
. Percent Grade {%) - L _ _ _
Flared RApproach: Exists?/Storage N Me S " Ro-
‘Lanes e 1 1 6 o1 0
Configuration =~ . L TR e  LTR

Lo B LS RN B B Vo
in+ =
3 +]
n
{2 S e
[+ ST =Y
V]
tn
B Lo 2 {
L)

G hiii_  iiii7 -

L N Telay, Queue Length, and Level of Service. o
Approach: - _ B - 8B - Westbound - - Easthound
Mowement - . - -1 4 .| 7 g I o R e A
" Lane Config .. . LTR . LTR |~ S LTE

i

=

=,

-

% {wph} .

‘C{m] (wph)

L wic e
”j__%ﬁ% guens: length
JControl Delay L o
LGS . A .
-y Bpproach Delay ST o 24,
j_ pproach Los o ' : '

W {n

EE0 I B o Y
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HCS+: Unsignalized Intersections Release 5.2
THWO-WAY STCP CONTROL SUMMARY
Bral vs:: Thivs _ :
agencnyo "Solaegui Enginsers
- Date PerLormed TA2T/Z2006
Analyzis. Time Pe*1ad LM Peak Edur o
Intersection: Curry Street/Rhodes Street
Jurisdiction: - Carson City
. Units: U. S. Customary S
Analysis Year~- 2025 Base
Project ID: Summer Hawk
‘1 East/West Street: . ‘Rhodes Street
North/South Street: . Cirry Street LT
Intersecticn Crientation: NS study period (hrs}: 0.25
N . . wehicle Velumes and Adjustments o
__“f - Majozr Street: Approach KNorthbound | B Southbound
o Movement 1 2 3 P4 5 ]
i] | L T R | L T R
- Volume . . 5 205 5 10 195 5
. W Peak-Hour Factor, PHF . 0.85 .95 0.%5 D.95- - D.S5 ¢.95
;’*'HauLly Flow Rate, HFR 5 215 5 10 205 5
e Percent Heavy Vehicles 2 - - -2 - -~
' Median Type/Storage Cndivided i S
1 ET Channeilzed" RN o
S lunes _ o 1 0 n- 1 D
SR nflguratﬂor-_ LTR LTR
] Upstream Signal? No Mo
' Kinor Street: Approach Westbound Eastbound
' ST Movement s g G i 10 11 S1E
l o L T R i L T R
Volume o _ 65 10 1385 5 15 5
. Peak Hour Factor, PHF 0.95 $.95  0.95 0.95  0.95 . 0.95
. Hourly Flow Rzste, HFR. CBH 10 11p 5 15 5
Percent Heawy Vehicles 2 - 2 2 2. 2 2
Percent Grade (%) . d o R ¢ RN
 Flared. Ppproach Ex sts?fstﬂragﬂ Ho oo o Ro B
Lanes ' o1 0 . R L :
j LonxlgLratkor LTE "~ LTH
o o "Delay,'Queué'Length,'and'Level_oz Service
"} Approach BB . 5B. Westbound Eastbcund :
']:} Movement - - 1 4 17 8 9 | .10 11 o120
3 Lane Config | LTR .~ LTR LTR ] LTR ..
- w {wvph} o 5 10 iBB8 Z5
Cim} {vph}*'-,” S1361 1349 541 510
WS . 0.0 .01 D.2% 0.0%
95% gueus ?enqth S 0.01 0.0z ol.22 0.15%
_# . Control Delay 7.7 7.7 “12.9 17.4
. LOS - A B B B
1 Approach Delav 12.% 12,4
Epproach LOos . E B




- Analysis

. Units: U.

ECE+: Unsignalized Intersections Release 5.2
© TWO-WAY STOP CONTRCL SUMMARY
~Analyst: ‘Thiva
- Agency/Co.:i " Bolaegul Engidieers
Date Perfcrmed T2 /2008

Time Pericd: PM Peak Hour o
~Intersection: ‘Curry treet;Rnodes S:reeb
Jurisdiction: _ - Carson City

‘S, Customary

Analysis Year:

o Project ID: o Summer
- East/West Street:
 Worth/South Street:

2025 Rase
Hawk

Rhodes Street

Curry Street

study period 0.25

Intersgecticon - Jrientetion: HS thrst:
e Vehicle Voliimes and Adiustments S
Major Street: Approach. #orthbhound Southbound .-
e " Movement 1z i 4 5 [
L T R L T "R
S Velume 5 335 33 30 3Gs 5
Peak~Hour Factor, PHF 0.95 0.95 ~ 0.95 (.95 . .0.85 0 0.95
Hourly Flow Rate, EFR z 352 36 31 321 5
- Percent Heavy Vehicles 2 - T 2 L o
Median Type/Storage ' Undivided o o
"RT Channelized? o ' o :
Lanes B 1 o1 o
'Conhlguratlon---' _ LTR LTRE
Upstreem Signal? - [of - No
-Minor Street:. Approach Westhound Eastbound - o
' C - Movement 7 8 5 B VI iz
L T R L TR
_ olee : 110 3 45 ) 10 5 S
Feak Hour- Factor, PHF 0.95  0.85 9.95 C0.95 . 0.85 opLes -
Hourly Flow Rate, EFR 115 5 47 B 10 B R
Percent Heavy Vehicles 2 - 2 2 2 2 Z '
Percent Grade (%) _ : : D L -0 - o
‘Flared Approach: Exists?fStorage N ! . o No s
Lanmes : ' 0 1 & 3 [
'Conflguratinn LTR O LTR
_ _ Delay, Queue Length, and Level of Service
Approach: NB SE _ Westbhound . Bastbound o L
Movement 14 T 8 | 10. 11. S22
Lene Config - LTR~  LTR . LTR | LTR .
v o {vpht . 5 31 147 20
{m). “{vphi 1234 0 1170 354 - 350 -
fo : 00D 0L03 0.47 S0.0E
5% gueie length ~0.01 © 0.08 2.43" ©0.18
cntrol Delav 7.9 g.2 T23.9 15.9
o5 T A B o - oo
rproach Deiay 3.5 15,59
Approach LGS o oo




R

'gﬁgﬁi

*..i. 5. .” i 5:

Bpproach LOS

HCS+: Unsignalized Intersections Release 5.2
TRO-KAY STOP CONTROL  SUMMARY
CAnalyst: Thiva .
Agency,/Co. ! Solaegui Engineers
" Date Pericrmed: S LTSS 006 .
" mnalvsis Time Pericd: REM Peak Hour
Intersaction: Curry Street/Rhodes Street
Jurisdiction: o Zarsecn City
L. ¥nits: U. . S. Custiomary o
Aralysis: Year: 2025 Base + FProject
Froject ID:  Summer Eswk '
. East/West Street: . Rhodes Street
Herth/Scuth Street: . Curry Street i L R :
 Intersecticn Orientation: NS “Study pericd {hrs} 0.25
o S Vehicle Volumes and Adjustments - o
Major Strest Rpproach Northbound Scuthbound
Movement -1 Z -3 ] 4 5 I
L. T R | L T R
Volume _ 6 224 17 10 1396 7
Peak-Hour Facter, PHF G.95 . 0.85 0.5%5 0,85 D.95  D.95
"Hourly Flow Rate, HER 6 . 235 7 - 10 206 7
_ Percent Heavy Vehicles z - - C 2 —_— e
Median Type/Storage Individed / .
. BT Channelized? ' e
Lenes o o1 0 0 1 £
‘COﬂflguratlun- LTE LTR -
Upstream Signzl? N il
" Minor Street: RApproach Westoound Eastbouqd :
: “Movement 7 B a Poo1n 11 iz
Lo 'R PoL T R
Volume _ 76 35 155 sl 45 13
- Peak Hour Factnr, FHF - 0,595 .95 G.95 .95 0.93 - 0.35
 Hourly Flow Rate, HFR - 80 36 110 . B3 47 13
Percent Heavy Vehicles 2 oz "2 z T2 2
Fercent Grade (%) o o g :
Flared ﬁpp;ﬂach Exists?/Stora age - No g _ " Ho o
Lanes . B G 1 0 ' : 0 1 .0
Configuration LTR S LTR
: S Delay, Queue Length, and Level of Serwvice
fpproach . . MB 3B Westbound - Easbmcund .
Mevement - 1 SR N B & S T 0 S A SR 4
Lane Config " LTE ., LTR |  LTR P S LTR
v [vph) 3 10 226 113
Ci{m) {vph) 1357 1313 550 425 e
vic o S C.0o o D01 G.40 'U 27 -
'B5% gqueue length 0.01° - D.02 1.%4 1,06
-antrOEVDelav. 7.7 7.8 15.7 - 16.5”
CLOS n R C C
1 Auproacﬁ Delav 157 1a.5
C S




Vo Lume FR
.Peak-Hour Factor, PHFE
Hourly. Flow Rate, HFR
- Percent Heawy Vehicles

Minor Street:  Spprcach Westhound _ Fastbhound

_Peak Bour Factsr, PHF =~
“ Hourly. Flow Eate, HFR.

Percent Grade. (%)

" Configuration

CLOs A - A

Zpproach LOS

- BCS+: Unsignalized Intersections Relsase 5.2 .

| TRO-WAY STOP CONTEOL SUMMARY

Apalyst: . . Thiva

Bgency/Covr - . Golzegui Engineers
Date Performed: .. 1/2ZT/2006

Bnalysis Time Period: PM Feak Hour _
Intersection:y | - Curry Street/Rhodes Street
Jurisdietien: . Carson City

-

Units: U. 5. Customary

~Anelysis Year: _ 2025 Base + Froject

Freject ID: Summer Hawk

East/Wes:t Street: ~ Rhodes Strest
CNorth/Scuth Street: . Turry Street _ : : : _
~Irntersecticn Orientation: NE o - Study period t(hrsi: 0.25

U Yahicle Velumes and Bdjustments

' Eajar Sttéetf; pproack | Northbound Southbound

2 3 4 5 -
T LR L TR

=

Movement

[

307 10
0.85
16

NN
o

[ N e RN o
: \O :
it
[ IS R Y PR
]
[
2
(c}

Pooy s

o AD oo
st
o
8]
7t

[ I 7 e I Y
W2
LI
i
o
i

Medisdn Type/Storage o Undivided = S

“RT Channelize=d? _ . _ _ o .

‘Lanes ... ... o1 oo o1 0.
ceonfiguratien - - - . . LTR .- o LTR
. Upstream Signal? L Ho ' B T UURNRE <

8

- Mowement
. -

-

L)
L
3
o

L
L
(4

=
[ B o5 B o B o B W
531
[ Y N . N -
=]
(5]
(a3 ]
fan 0 ch I % B i 6
] [t
p—
[

[}

Volume: &

[y W2
s
L4)
tr

B b Ty
B U1 .

FPercent Hedvy Vehicles.

Flared Bpproach: ‘Exists?/Storage o We o o U No L

Lanas L _ o

s
H
s
o
o
gl o)
o

Delay, Queue Length, and Level of Service

Rppraachj-'t ... NE 5B Westbound _ o Eastbound -
Movement .. -1 - B B B g .- 10 it 1200
lane Config . LTR - LTR | . LTR . LTR .

EH 296 ' . 77
1148 w03 248
. R c.98 PR ¢ c i I
0.08 10.1T T 1127
8.2 _ g4.1 . . . 2B.g o

R
95% queus length
Control -Delay

[na gt o Bt e B Ve 15
[ i Y
B -
2
o
[R]

i
2

Approach Delay - .. o B

b L b
"l
D e
4]
\2




3 3€3+:"Unéignalized Intersections Release 5.2

TWO-WAY STOP CONTROL SUMMARY.

mnalyst: © ... . Thiva

Rgency/Co.i o7 splaegui En g1neerb
- Date Performed: . - 7/27/2006

Analysis: Time Perlad* LM Peak Hour

Iatersecilion: _ . Currv Streets/Rhodes Stireet
curisdictioen: . . Carson City

Upits: U. 5. Customary : o
Analysis Year: . 2025 Base + Prcject
. Project ID: B i _ . i
East/West Street: Rhodes Street
North/South Street: = Curry Street SR . - _
Intersection Crientation: RS ©Study period (hrs}: 0.25-

| DR
B R

R |

T  Weéhicle Volumes and Adjustments . _ :

'Major-Streez: Approach. . .. Werthbound . Southbound |
' Movement .. 1 2 3 :

' T - R |

[l
]
o

.td

Velume - - _ 224 1 1
. Pesk-Hour Factor; PHF . -~ 0.95  0.85  0.95 0
1 1
- z

& o
0 .95
Hourly. Fiow Rate, HFR - - . 4 233
- )
g

w0

i

o
SRc)
-1 -3

;
i
f

percent ‘Heavy Vehicles
Mzdian ypefStOTage_.
RT Chaﬂnellze . o o
Lafies. - BT 0 1 oo (IR ERPUIERN | RN
wonflguratﬁon e LTR _ . . LTR .- :
 Upstream Signal? .. o He . D (-3

ndivided C i

" Mincr Street:. Apprcach Wesibound Eastbound = - -
T Mowvement 7 5 . g i i C1Z0
T R | L.

e
ey

o
Laf

- Welume 76 35 1
Peak Hour - ‘Factor, PHF. .. 0.95 0.95 0.
2

[ie]
[ 841
R
[ ¥31

Heourly Flow Rate, HFR .~ BO .36
Percent Heavy Vehicles 0 2. 2
Percent Grade (%) - . . - # e . SRS
Flared AppLoacﬁ Exists?/Sterage  Ho. /. ' CNe oo
 Lanes- . T S R o L
cqflguratloﬁ S FER R T ™ - LIR

= S L N
-1 =

[ IR S
LS

Lghi_  b

L)
o

o - Delav, Queues Length, and Level of Service
“ mpproach: NB - SB - . Westbound - Ea Uubo$nd L
¥evement 0 - L .4 i 07 B G jo1¢ 0 .zl 12
© Lane c@nfig o+ LTR .. LTR { L . TR0 o LTR

e b+ |1.;rp**:|
: 7€{m,_lvpﬁi
v/ioo

10 . BO 146 113
313 . 423 . BBL a5
. SR 1 0.1¢% ' 0.21 0027

.j 953 gueue 1engta-,' 2 G.s8 .81 1.06
.4 Control De v oo : . 1.5 o 11.T Y S
e LOS Som BT B e
2 3 Apﬁroach Del av S | e S 16.5
| } Approach LOS SR ' - R o

R N

L I S 5 Y
Lak
= oy -k

L]
- o o

xRNt
ot




P : R

Major Street: Eppraach ~ - NWorthbound ~+ Southbound
o Movement o 1 2 _ 3 S 4 5 &
' ' L T R |© L T B
Volume - o : N a 348 43 34 347 10 S
Peak-Hour Factor, FREF o D.85 . 0.%5 . 0.83 0.%5 - 0.95 0.8 -
Hourly Flow Rate, HFR -~ | 9 366 45 31 - 323 10 -
Fercent Heavy* fehiicles’ P L - L2 -- o
Mzdian Type/Storage Undiwvided - - o
 RT Channelized? T _ _ U o
Lanes - S B S S o N | S ¢ o
“Configuration S LTRE . ) S LTR . '
© Upstream Signal? . . Moo S e Ho
Minocr Street:. Approach Kestbound Eastnound
Y C . Movement i .8 g |10 1% iz
' L T R | L T R
Volume L 14a 92 45 - 35 25 11
. Peak Hour Factor, PBHF - - 0.99 0.85 0.85 . 0.55 ¢.95 - 0.95
- Bourly Tlow Rate, HFR - 147 96 3 36 30 11
Fercent . Heavy Vehilcles o - el 2 2 2 2
Percent Grade (%) : 0 : S g PR -
 Flared Approacb _ Exlsts°f8tovag ' RN - S S - AR R
Lanes. . o 1 1 0 : v 1 -0 Lo
Configuration - L ‘TR LTR -
S o Delay, Queue Lengtih, and Lével of Service .~
~Rpproachoil HB 53 Westbound Fastbound
Movement . - R SEPUY: SENUPR I 8 g 10 11 12
Lane Config TR - LTR | L ) TR LTR:
_v (vph} - B 3L 147 143 T
Clm} (vph) 1226 1148 262 L3700 248
vic o £.01° 0.03  0.56 0.3% 0.31
95%. queue- ‘ength' OL02 .08 3.1E S 1,78 LL27
CContrel Del ay 2.4 5.2 25.0- 20,7 25,5
Los _ . - 5 o 0
fnpproach Delav R R e = ' 25,9
' ) o D

TWO-WAY STOP CONTROL SUMMARY

'HCS+: Unsignalized Intersections Rélease

L
-
3]

.Rnalfsfﬁ.

BgencysCo.: -~ Sclaegui Engineers
" pDate Performed: TSETS2008
nalvsis Time Period: PF Peak Hour
.. Intersectiont | - Curry qtraet’Rhcdas Street
CJurisdiction: +- Carson Citw
 Units: 0. &) Custemary :
“Analysis Year: 2025 Base + Project
Broject /ID: - _ 3
-East/West Street: ‘Bhodes Street
North/Scuth Street:.  Curry Street _
Intersectien Crientaticn: NS _ Study period

Vehicle Volumes and Rdiustments -

(hrs):  0.25

“Approach LOS




ACS+: Unsignalized Intersecticns Release.

5.2

TWO~WAY STOF CONTROL SUMMARY

nalvst: ' Thiva _
bgency i Co. L Solasgui Engineers S
Date Performed: - 72772008 : o

T Analysis Time Period: AM Peak Hour L
~Intersection: - Curry Street/Betts Street
SJurisdictien: L .

- Units: U, S. Customary

Carson City

Analysis Yesar: _ Existing
Project ID: -Summer Hawk _ :
- East/West Street: -  Betits Sireset
 ¥orth/South Street:  Curry Street . =
" Intersecticn Orientation: WS - - Study pericd

Wehicle Volumes and- bdiustments

thrs): 6.25

" hpproach LOS

Mzjor Street: Approach © Nerthbound o Southbound
: : - Mowement -1 2 k| B R 3 5 6
: R T R fL T . R
S Wolume : : 3 124 242 3
‘Peak-Hcour Factor, PHF .85 0.95 $.95 0 (.95
Hourly Flow Rate, HFE 3 204 254 3.
- Percent. Heawy Vehicles o2 e - e ——
Median Type/Storage - Undivided R
_ RT Channelized? R '
Lanes. - Lo ST 1 D
‘Cenfiguratien - .- . - LT TR
Upstresm- Signal? - R Ho - Ao '
“ Mingr Strest:’ Bpproach Kestbound Eastbound
' o Movement 7 8 g9 [ - 19 11 12
: I T E | L T TR
Volume - _ 3 1
© Peakx Hour Factor, PHF - o ; _ 0.95 RUREL N
Bourly Fleow Rate, HFR ' ; 3 : 1 _
Percent Heavy Vehicles 2 o Z e
“ Percent Grade (%) - e _ 0 .
Flared Approach: Exists?/Steorage o S Mo
Lanes e ' o B o
__Configurétion'-- LR
S - pDelay, Oueie Length, and Level of Service
Bparoach o . _NE . . 3B _ Westbound - Eastbound _
Movement - [T S O B g g §o10 11 . 12
. Lene Ceonfig: . =~ . - LT - | P LR.
v {wph) oo .3 4 _
Cim} [wph) ... 1308 588
vie o T L0,00 S0.01
95% gueue length  0.01 _ 0.0c2
Control Delay 7.8 - 1.1
LO3 o on 8
- Bpproach Delay 11.1
-




E.:.J; .

Intersection: .pg*rf u,reab,Be -t 5 Qtrent
~Jurisdiction: Carson Cit
~Units: E..S,_CuntomaLy o
‘Analysis. Year: _ Existing »
‘Project 1D: - Summer Hawk R )
' East/West Street: Betts Street
‘North/Seuth Street: - Curry. Street . R - S e e
:>rtarsectlon ‘Crientation: NS  Study period {(hrs}: Q.25 0o
- - O 'Wehicle Volumes and Adjustments : _
-~ Major Street: Approach. | ¥orthbound _ Scuthbound
R ' Movement 1 2 3 |4 -5 6
L T R I L T R
“ Wolume: o & 32g 363 12 B
Peak-Eour Factcr, PHF 0,95 (.85 0.85 .95
Hourly Flow Rate, HER & 243 3m2 11
Percent: Beavv. Vehicles 2 -— - - -
Median Type/Storage Undivided / -
AT “hadneleec» R
 Lanes RS o1 1 o
“Configur t;c; LT S S S TR
Upstream Signal? 1 o Ho
- Miner Street: Appreach Westbound Easibound
L Mowemsnts . 7 B g - ] 10 11 1z
L ST R | L T R -
Volume oo d B .
Peak Eour. Fazctor, PHF 0,55 0.8
Hourly Flow Rate, HFR i ! e
" Percent Heavy Vehicles. - - i _ .2 o
Percent . Grade (%) _ DRRTEEE o _ . 0 s
Flared hpproach "Exists?/Storage S ' No ./
Lanes . . B ' 0. oo S
fConnguratzon LR
. g . - Delay, Queue Length, and Level of Serwice
Approach NB EB . Westbound : . Eastbound . :
CMovement o 1 4 |7 8 % ) 1D 11 1z
Lane Config: . LT ! | ‘LR EEE
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PRO-WAY STOP CONTROL SUMMARY

i] mnalyst: - . Thiwa o

' Agency/Co.: S " 8Splaeguil Engineers

1 Date Performed: S TS2T2006 '

Analysis Time FPeriod: P¥ Feak Hour : .

Intersection: . . Curry Street/Betts: Strne_--
o Jurisdictien: - Carson City

.7I Units: 8.7 5. Customa*y _ . o

‘Analysis Year: 2025 Base -

- Project ID: - Sumter Hawk .

Tast/West Streest: Betts Street
 HNorth/South Stireet: - Curry Street . S - L o
Intersection Crientation: WS o study périod (hrs): 0.23 L

- - o ‘Yeéhicle Volumes and Adjustments -

lajeor -Street: ApD nroach - MWorthbound Scuthbound
SRR ¥Movement 12 3 Sp4 5 -
L T - 'R |l L. . T - R

[}
[#4

o 1o
‘.95 0.95
£31 - 10

Vol ume: ) 5
Feak~Hour Factsr, PHEF - . (.35

g

2

]
(e 1D N
[#5]
o)
o
(8]

3 -

Hourly Flow Rate, HER ™
" Percent Héavy Vehicles
‘Median Type/Storage . . - Undivided o

©RT Channeleed7 o ' e E .

-~ Lanes .. e e D i L B N | N
-ConflguLablcn'ﬁ L o LT L e TE
Upstiredam 5 gna"7 ST g HNe . e .. Ho

[

Minor_street: prxoéth ' . Westkbound Easfbound o
o ' Mowvement - 7 ] 9 A 1T 1z
L T R LT R

Vol ume ig 10 . B
Feak Hour FTactor, PEF = = o . 0.95 G.85

~ Heurly Flow Rate, HFR L S ©o 16 T A ¢ L
“Percent Heavy Vehicles . - -« e 2 o '
‘Percent Grade [%)} S oo :
'Flared BApproach: - Exists?/Storage AR oMo
Tanes - o _ I A : S
. .configuration . L L .. LR

3

[
o

.. ... delay, Dueus Length, and Level of Service .~
“Rpproach: . . NE - SB Westhound : . Eastbournd - . . T
Movement o 1 47 B 5 1 iz 11 a2l
- Lane Tonfig - LT o Ty e

20 .
442
o | S 0.05
;j 95% gueue leqctq SR O I S B
-4 " Control Delay S B. . _ L ©13.5 .
Los o R B
} Approsch Del ay o S L o S 13.5

]' ApnIOach oS . o N S o B

LW {ﬁ?hj;;g.
Cfm,fivﬁhj”
wioo

oL e o LN
.
S o W o B S
[ Ve




HCS+: .Unsignalized Intersections Reléase 5.2 .

CPHO-WRY STOP CONTROL SUMMBRY

Vehicle Volumes and Adjustments

] analyst: . ‘Thiva
. Bgency/Coi: . . . BSolasgui Engineers .
- Date Performed: . T/27/20086
l - mnalysis Time Period: AM Pesk Hour :
- Intersection: R ‘Curry Street/Betts Street
ny o Jurisdicticon: - Carscn City '
'_-'i'-Un ts: U. §. Customary :
”39_ 3ﬁ lvsis Year: . 2025 Base + Pf@ﬂect
. Project ID: Summer Hawk
”] Ezst/West Street: . Betts Street
| . nmorth/south Street:  Curry Street . — . : S
. Intersection Crientation: N5 ' : Study period (hrsi: 0.25 0

Major Street: p roach . Northbound Sputhbound _
. _ : . Mocvement 3 2 3 4 5 €
| j;y L T R 1L T R -
o Volume . 5 Z11 o 268 17
W Peak-hour Factor, PHF . 0.95 © 0.95 - L 0.95 - D.95
_ ’  Hourly Flow Rate, HFR- . 5 oozzz S S 2E2 17 .-
- - Percent Heawy Venicles 2 - —= ' e -
" Median Type/Stcrage un d‘VlUE“ !
| ] RT Chznnelized? _
: Lanes . .. . ... .no1 L g
- ‘Configuration LT o : Co TR
. ] : qutream Slgnal?:ﬁ._ _ I ¥Na - : o _-E’D.-
o Miner St:eet: Approach Westhound Eastbhound
e ' . Movement . 7 g g PooaAd - 11 1z
! Lo T R -] L T . R
o Volume . S 36 3
] Peak Hour Facter, PBHET & 0.85 0,95
w  Eourly Flow Rate, HFR S 37 .8
- . Percent Eeavy Vehicles . 2 _ Lz
") - Percent Grade {%) | o ¢ R PR ¢ o o
i ﬁ} Flared Approach: Exists?/Storage oo Mo PR
: MJ' Cunflguh-:1on oo o - LR
S EElaW; Queue Length, and Level of Service -
”'}' Bpproach . NE - SB Westbound o Eastbound L
¥y Movement - 1 o 4 T b g 3 _j@ o1t B -
' Lane Config LT o DU R LR
1 w {wph} 5 45
Cilm) {wph) . 1262 - 547
oowfe e GG 0. 0%
=J -95% queue length -0.01 10,27
Jd° centrol Delay SR B _ _ _ S 12.2 ¢
- LOS S B R o 2 .
| mpproach Delay: . S e tzez
J Bpproach LOS - ' ' ' ' LB




] . '-'~5_':}'_-; .;fHCS+-'“ns;g nalized Intersections Release 5,2

THO-WAY STOP CONTROL SUMMARY

'j] Bralyst: - . . Thiva
o hgencyiColt . Solasgui Lﬂaneers
.V bate Ferformed: FS2TS2005
. mnalysis Time Period: PM Peak Hour _
» Intersection: . Curry Street/Betts Street-
ulf'Juxisdlc:ian‘j © 0 -carson City

‘Units: . 8. Customary

“Rnaliysis Year: : 2025 Base + Proj ect

Froject TD: . Surener Hawk :

Fast/West Street: Betts Street

Nerth/South. Street: - Curry Street o _ IR _ _
intersecticn Orientation: HS = T study period (hrsi: G.2Z5

.J: . ..' _ o Wehicle. Volumes and Adjustments e _
Majcr Street: Approach ~ Nerthbound . Sputhbound .

- C Movement - 1 2 ' S

o B R L. T R

H

tad
=y
o
=y

e

—4ie 48
0.95 © 0.95
437 - 50

2 Ll

ol

-1 g oo
8
L)
o
51

“:volume 2 :
Peak-Hour Factor,,_HF
CHourly Flow: ‘Rate, EFR-
' Percent Heéavy Vehicles -
. Median Typé/Storage S Undivided ~— - A
" RT. Phanne:zzed° L N : . . :
Lanes .0 N : 01 ' _ T | 0o
S Configurati or7 Sl LT Co R .1
Upstream Signal? o DRI Ko o IR _ - Mo

L85

B3 -1 o -1y
L
.

Minor Sfreat: mpproach Westhound ' Eastbound o
R Movement ] ' ] 1z 1z
1 R L T R

0
=
[}

[l

Volume o 31 - 12

Peak Hour Factor, PHE : _ S 0.95 . . DLes
Hourlv Flow Rate, HFR - 7 " o3z
Percent Heavy Vehicles ==~ e
 Percent Grade {%)- _ SRR ( . : N e
Flared ﬂpnroach Exists?/Storage _ . S RERT Mo P
Lanes . . = _ o o . oo
Configuration . : ; o - SRR .. LE.

L Delav, Queune Lergth, and Level pof Service L

Approach o NEB . 5B . Westhound N Eastbound . ...
"Movemernt . 1 a 17 B a o100 i1 iz
*Lane Config LT o B o LR :

v {vphl - T 44

C{m) :vyh: s C107E S S . 37

wie . : : g.01 . o . .- o ) L ) .
1

da s
w0 ok

J 895% gueue le gbh .02
Control Deluy CB.4
Lo LGs o o : LA

). approesch: Delav '

! Lbproach LOS

=
(@R e N




i
el

" INTERSECTION DETAIL
- 'CURRY STREET @ BETTS STREET | ' o
BEGINNING CRASH DATE: 01-JAN-2001 THRU ENDING CRASH DATE: 31- -DEC- 200' L

o _=t:uunty Flp_Desr: CARSON CITY
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PRELIMII\ ARY GEOTECHMCAL [NVESTIGATI{)N: S

SUMMERHA‘WK SUBDIVISION

-  CARSONCITY,NEVADA

'OCTOBER 2006

Prepared for:

"~ 'Syncon Homes

k- '?_Bl-utk Eagle Consulfing, Inc. - Geofechnical & Eu-nsi'r:ut'ti#!‘s.S_e_'ririt‘e-s NEENE



et Blackfﬁgle Ennsulimg, Inc. 1355 Copital Bnulev’urd,.ﬂuiieh - Teleghone: T754359-6500 :_' . Emoll mﬁii@ﬁln{kéﬁ'g'laéﬁin;ﬂirin_'g'.tum:"

 Geotedhmical & Construction Services - Reno, Hevcdo 195027141 Focsimile: 7IS{59T786
| Ms. Michelle Godde -~ October 13,2006 |
. Syncon Homes - . e Project No.; (383-13-1 .-
990 Tronwood Drive | e R

7 Minden, NV 89423

" RE: - Preliminary Geotechnical Investigation

- Summerhawk Subdivision
_ ':'Car*s-an_ 'C_Ety, Nevada . .

o '.Dcar Ms Godde

: Siz’aceﬁ'_‘elv

o Biaci Eaule Comsuttmg, Inc

: 'BIar:,k Eaﬂle Consultmg, Im: is pleased to presmﬁ the results’ of our prehmmam gemechmcai ey esugatmn '
- for the referenced raav:ientlal development in Carson City, Nevada. o o

The site is craneralij su1tablﬂ f{nr the pmpohed development. On the east half oi’ the sﬁa we. encenuntered-

~ metavolcanic bedrock, in various conditions from fresh to highly-weathered, and overlain by 110 5 festof
‘granular soil. Hard rock was also encountered at shaflow depth in uphill areas where deep cuts and high
" permanent cut slopes are planned. -Thicker zones of granular seil were found near the ravines and =~
-~ elsewhere, locally. Explorations in the west half of the site encountered primarily granular soils in'the =~ .-
bottorm of the valley, while bedrock forms the steep hillsides. Areas of clay soils were presentina Eumted_ ESCRHEt
number of excavations, for which areas over-excavation and replacement or separation from . = -
- improvements will be- required. - Excavation and trenching will be hindered by bedrock. - Additional S
- analyses of rippability, slope stability, seepage issues, and rockfall potential are rf:commended mhem ﬁnal. L
dpmgn gradmn and elevaﬁons are determined. :

' The foliamng Teport - dlSEuSSES our methadolocm summarizes our ﬁndmgs and presants prelmuﬂarv
~ geotechnical recommendations for feasibility evaluation and preliminary - design -of - a residential
X - development for this site. This report should be updated with additional exploration and testing oncea. .
R design and gradmg plan becomes available. : o :

We wa:;h to thank you for ihe @ppoz‘tunm to provide our services and miE be av azla;b]e to answer reiaﬁed S
- questmns : : ; : :

enior Encrmea’iumﬁ? R

LEJ:JWPH;@};' S
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PRELIMINARY GEDTECHNICAL l’\VESTIGATIOPx

SUMNIERHAW K SU BDIV ISION

~ CARSON -::I:Tf&f, N'EVAB’A

| I\T‘RODUCTION

PJ’B‘ZEI‘ﬁEd herem are the results {}f the Blaﬁk Eaﬁle Cﬂnsultmﬁ Inc. {BEC} prehmmar}

o gen’iechmca} 1mest1gatmn laboratory . testing, and associated ~ geotechmical éesxgn.'_ SRR
recommendations for the proposed Summerhawk Subdivision to be located in Carsen City, = .
‘Nevada, These recommendations are based on surface and subsurface conditions encountered in-

our explmatmns and on details of the proposed project as described in this report. The obaecm es

- of this study were to:

‘1. Determine general seoil, bedrock, and ground water coﬁditinnspartaining'to design and

" construction of the proposed project.

Ly

2 ‘Provide recommendations for planning and preliminary design of the project, as related to _' '

these geotechnical conditions.

e The area covered by this repon 15 thown on Plate 1 - Plot Plan. Our investigation mcludc& ﬁeid' 3
_'expioratmn laboratory testing, and engineering analysis to determine the physical and meahamca‘i e
" properties of the various on-site materials. Results of our field exploration and testing pmfzrams e

are inicluded in this report and form the basis for all conelusions and racamandatmns

' The s.er'ié‘ices described abm'e were mnducta-d in' accgrdame with the Bla‘ck Eagle Cu'nsul'ting, Imc.

- Professional Geotechnical Agreement dated Augnst 29, 2006, .
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- Black Eag}e Cnnsulting, Inc. AR - S s Peli GEDRPT Wl DK

- 'p}i{?'}j’;«:‘cr DESCRiPTION -

. The site cnnsms of an. u-regular hilly parcel of appru}mmateh 554 acres E@cated in Carscm Catv :
:"Nex&da The proposed site is entirely contained in Section 19, Township 15 Narth Range 20
= 'East ane:i Section 24, Township 15 Nerth, Range 19 East MD.M. The parcel lies in two val}ems
_ “borders on the north by “C” Hill, to the south and west by unnamed ridges, and to the gast b}?: e i
o  Rhodes and Betts Street area of Carson City. The area t6 the east is broken into num&mus_ e

recfargu}ar parcels, including private residences, storage yards, and an agmulmral nursery. - The

site 18 reached by a nemori of unimproved roads which extend from the west end @f Rhc'des

- Street. : R
~ Structure/Development Information

" The proposed development will consist of a 201-lot residential subdivision, along with associated

_': paved streéts and underground wtilities, to be located on about one third of the overall site.
~ Development is proposed in lower-lying areas of lesser slopes, while steeper areas will 'remélin' as

open space.  Nearly all houses will be split level within walk-in basements to accammodaﬁe Ehe'

. site mp@graphw o R

: _Tw:} entr'ance rtaaén will be constructed off of Rhodes and Betts Streets on the eastern side of the Z. e
- dev elopment. Services will be provided by connection to municipal utilities at the east edge of the -
o pm}ect Rnads and utilities will be dedicated to Carson City upon completion of the pm_} ect.’

e Grafimg Cnncepts

o Gracimﬂ mncepts were. exaluated from an undat&d prehmmar} site grading plan b*u Capnal N

E Enameﬁnng Proposed grading in residential areas will consist of fills 1o about 10 feet thick.and :

_ ‘cis 1o as deep as 35 feet. Fills of up to 20 feet will be required where the roads cross the central :_'-;' S
 ravine. Cut slopes 30 to 40 feet high at 2H:1V (Horizontal:Vertical) are proposed in backyards -

- and between honses, and cut slopes of up to 50 feet are proposed at the uphill edges of the 'pi‘tij-eai. _ S

' Houses will be built where existing slops is shallow, at less than about 15 percenit gradient. The

o dmempmﬂnt generally will follow an existing drainage extending uphill (west) from Carson Clhf :

© The: drainage will be maintained unmodified in the eastern half of the project, with mads and -
houses on upland areas on one or both sides of the ravine. In the western half of the pmwct the

: 3_5urtacs dramacre will be diverted or buried, and houses mli be developed across Ihe rf:}atweh‘ . TR

o lev eI xalﬁav bottom. ' ' :

o b
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o SITE CONDITIONS

:The proposed development folinv»s the ne:rrthem of two Tavines mhmh dram easterij, from thu e
flanks of. the Carson Range on the east edge of Carson City near the west ends of Rhodes and

Betts Streets. The ravines vary from 4 to 8 percent gradient. The lower, eastern portions of the
ravine are incised 20 1o 30 feet deep into adjacem deposits with 2H:1V side slopes, before ﬂ?ef -

~slope shallows out into the gently-sioped uplands to the north and south. The topography of the' R :
~ eastern upland areas varies in slope from about 10 percent to in excess of 30 percent as the hjﬂﬂldﬁ
“steepens upward. - At the upper, west end of the project, the stream valley widens out and 1s

* surrounded by steeper hillside slopes.

" The south access road enters the site at the mouth of the south ravine, the north -access road
. follows the north ravine from its base. The base or east edge of the site is a steep (2H: TV 40- to
" 50-foot-high scarp developed by a niorthern branch of the Genoa fault. IR

The site as well as the land to the north, west, and south is ﬁnéevﬁlspeﬁ. land. The site is cm'sised o B
- by numerous dirt roads, and several oid mine prospects are shown on topographic maps.  The
 largest isa mine adit located in the central-castern portion of the project, about 750 feet fromthe o
east eﬁg& of the project. The preliminary site map shows two lots being built over the mine :_-:'

location, where there will be a depth of cut for the proposed lots of 27 feet below ground su}:face i

AN 1mpf0mpm shooting range is present in the valley at the east end of the project; smeraI: _
‘partially buried 5-gallon cans were noted, which may have been used for water or black pnwder b o

The entire site was burned in the summer of 2005, Site vegetation is timited to cheal gmssi '&nd'

other grasses.

EXPLORATION
B T’es.f.Pits'- |

'_?h& Summerhamk site was m’ptmed from Septembar 5- 15, 2006 b*w excav aunq a series of 16 tent_
pits and 3 fault trenches using a Komeatsu PC 200 LC trackhoe. . Locations of the: test: pats arg.

shown on Plate 1 - Plot Plan. The maximum depth of exploration was 17 feet below the f:x:stmcr' :

__'__gmund surface. Buﬂc samples for index testing were coliected from the trench wall 51@35 at
- specific depths in each soil horizen. Pocket penetrometer testing was performed in exposed, fme- SRR
grained soil strata to evaluate in-place, unconfined compressive strength for evaluating trench i
stability. ' AR

. Blaz_:k Eagle Consniting, Inc. FprofenscH T b gt umme bk Peslin GEQRET 300D - K - o 3o




JR—

ii“ :

Matena] Ciasmﬁca'{mn

A ﬁeoinmst axamzned and J{Eenuﬁe{i all soils in ﬁhe field in aa:mrdance mth ASTTVE D 2438
Durmg fest pmmg representative bulk samples were placed in sealed plastic bags and retumed to
our Reno, "’\qem ada, laboratory for testing. -Additional soil classification was- subsequantl

'parf@rmed in accordance with ASTM 2487 (Unified Soil ‘Classification’ System EUSCS}} upon.

completion of laboratory testing as described t’ne Laboratory Testing section. Lﬂgs of the:
e).p}aratmns are present&d 25 Plate 2 —Test Pit Logs. Graphic logs of fault trenches are presemed
ot Piate Za thmugh Zc — Fault Trench Logs, where additional soil descnptmm (indicated by letter.

E s*ffmbois} are included in the vertical test pit logs on Plate 2. A USCS ch:art has been ma;luded as
- Plate 3 - Graphic Seils Classification Chart.

LABDRATGRY TESTING

.AH sm!s iestmg pertormed in the Black Eagle C(}mulhng Inc. 5011:3 laboramn xs condL.cted in

accordance - mth the standards and methodologies described In Volume 4 08 of the ASTM
Standardﬂ

In.dex _Testmﬂ

'Qamples r:}f each s gmﬁcant soil npe were analyzed 0 determme thmr in sml ‘moisture cnmem_
'{AST‘vi D 2216) grain size distribution {ASTM D 422}, and plasticity index (ASTM. D 4318}

The results of these tests are shown on Plate 4 - Index Test Results. Test results were- “used to
c]assaﬁ the soils according to ASTM D 2487 and 1o verify field logs, which were then updated as

'appmpnate - Classification in. this manner prov ides an indication of the soil's’ mechamcai

propeme;, and can be correlated with standard penetration testing and pubizshed charts (chies
1996; NAVFAC 1986a and b} to evaluate bearing capacity, Eaterat earth pressures and ssrtlemem
potﬂmml

R—\-alue Test-

A resxstance 1alue test MSTM’. D QBM) was performed on a representame sample of subﬂrade
soil. R-value testing is a measure of subgrade strength and expansion pﬁtentml and is uged in

'desmn of ﬂembie pax ements. Results of the R-value test are shown on Plate'5 - R value T‘*st

Black Eagle Consulting, Inc. e e T, 4 Pretare GEG FPT 56201500 . B _ 4
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B _GEGLOGIC AND GENERAL SOIL C(}N]}ITIONS

.'The sm: hes in the base of the, Carson Range abme Eagle v allex and Carson Cm in an are&
m&pped bv the Nevada Bureau of Mines and Geology (NBMG] as Triassic-age undlfferennated SO R

mafic metavolcanic rocks. The stream channels at the east edge of the project are mapped as

- __'Quatemar\ pediment and alluvial fan deposits. The metav olcanic rocks are described as gravish- _

. ."g} ‘een 10 greenish-black, fine-graived, sparsely porpm witic, dense and hard mefamarphased maf ¢

' I_ andesite ﬂuws and volcanic breccia ... includes small, shallow, intrusive masses of amdewle :
3por ph}r} and fine-grained diorite. Foliation is variable and often steeply dipping. - The pedment N

_and aliuvaal fan deposits are described as grayish-orange, fan, and gray-brown gr cmufar muddy
: caarse samf and sandy gravel in small fans, bajadas, and minor sediment veneers (T rm}f:r 19?’?} : |

Surfar:e soils were: presenﬁ to suﬁ“ cient depth such that beémck was not éncountered in. mam
o lacaﬂon,s Between 1and, 7 {eet of surficial clayey soils were encountered in mue‘n?v one thlrd of . i
~the test p}ts (TP-02, TP-09 through TP-11, TP-13, FT-02}. Surficial clays consisted of cla&ex sand L
Cwith .JD to 48 percent medium plasticity fines and varying amounts of gravel and cabb}es These o

o 50115- are .Eenerall} thin (1 to 2 feet thick).

_A conmderable ‘L‘mcknem of eoliansalluvial sand mixtures was present in te:at pm: thmﬂgh the; P j" _":f-::
middle of the site (TP-08 through TP-14). These deposits varied between poorly graded sand with :
silt, silty sand, and silty to clayey sand with gravel and cobbles. These deposits extended 1o the ’ o

: maximurn depth of test pits of 1-*& to 17 feet {no bedrock was encmntﬁred) il TP-08 and TP- 10 '
'- thmuuh TP-14. - X

s Cmarse aHm 1a1fcelluna} soils were generally presem in \ the west or uph1E1 pm‘tmn of the site (TP-____ e

15 and: TP 16).~ These test pits were generally confined to the refatively level valley. bottoms.

' Thesé soils generally consisted of poorly graded gravel with sand, silt and cobbles, to clayey sand 8
with gravel-and cobbles, to 13 to 15.5 feet depth, the maxium- depth explored. These smﬁs;g_ .

'nplcalhf have less than’ lﬁl percent fines, and includeup to 40 percent cobbles and bnulderq :

L ‘vietamlcamc bedmck was f:nmlmte;ed in nine nf the nineteen explmanuns pnmanl} ‘on theﬁ L
- eastern p@muns of the site. Altered bedrock in FT-01, FT-02, FT-03, and TP-01 and TP-02, v»asf_. -
- easily to’ moderately-easily excavatable with the. equipment on hend, and would generally bEj_ ff_-_f_'i;
o excavatabie using equipment used for beavy mass grading. -Many of these tests excavated 1o e
generally granular soils with some clay content, due the beémck being  highly altered. o*r
- weathered. Test pits TP-04 through TP-07 encountered hard and/or méelw fractured metavolcanic B S _ '
o bedrock at 0.5 to 1.5 feet depth, and resulted in refusal or difficult dwgmﬂ with the excavator at 6;. '_'::

1012 featdf:pth - T S
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: G:round water was not encoume{ed dunng expinratmn ami 1s expected to 113 at a {iepth uell belam :

shat which would affect construction. Seeps or shallow groundwater Tlow alc:rno dramages shauld

| be’ axp‘ectad during wet weather and spring runoff.

"Gmm(‘;m HAZARDS -

K Much of the Western United States is & region of moderate to intense seismicity related o g
. movement of crustal masses (plate tectonics). By far, the most active regions, outside of Alaska o
~are in the vicinity of the San Andreas Fault system of western California. Other seismically active .
- aress include the Wasatch Front in Salt Lake City, Utah, which forms the eastern boundary of the: 3_': o

Basin' and Ranne physiographic provinee, and the eastern front of the Sierra Nevada. Mountams

“which is the western margin of the prov ince. The Carson City area lies along the eastern base of
~ the Sierra Nevada, within the western extreme of the Basin and Range. It must be recognized that =~

' ‘theré are probably few regions in the United States not underlain at some depth by older bedrock - |
' fauhs Ex en areas within the interior of North America have a hlf»mm of strong seismic activity.

- C&rsun Cm 11&5 Vvl‘thll"i an area mth a ‘.en high putenﬁal for strong earthquake shaimg Ttis
- -g&neralh accepieﬁ that a maximum credible earthquake in this area would be in the range of
' magmtudf: 6.9 1o 7.5 along the frontal fault system of the Eastern Sierra Nevada. The most ac:mr
: segments of this fault system in Carson City are the north-south faults located within the east edge -

of the. sate and a series of north-south faults approximately 1-1/2 to 2-1/2 miles to the west- Df ThE S

- prcnjact el
- Fatﬂts

* The pubhshed Eeeinmc hazards map (Trexier and Bell, 19?9) shows several faults on the pm_]eci'

~ site, as shown on Plate 1. The north-south fault along the eastern boundary. has been Iocated_ m_"' : i
' fault trenches FT-01 and FT-02. Fault breaks in these trenches cut through all but the surface soil =

' layer, and show offsets in the next-underlying soil units. The adjacent geologie hazard map 1o the L

s south (Pease, 19"‘3") suggests the most recent rupture on this fault system may have been mﬂun 15‘}6. _ .' ) S

- last 3,!}00 YEars, . e ' R

" An inactive east-west fault of indeterminate age follows the centerline of the valley imder_';'_f'
- dev anpmenﬁ This fault was encountered in fault trench FT-03; 2 northern branch of this. fault
also is encounitered in the 1aﬂ.alls ut the mine pit in the eastern portion of the site.. Trf:xler and Bellf

Black Eagle Consulting, Inc. ¥ iR g Surentrhasi Prelim GEN RFT 1,000 - S e
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{EQ ;9} hap this fault as appmumaéeh located; baqed on the site exploraﬁans we have ma:rked the. e

- faults: on Plate 1 as located where thev were encountered in our explorations. The lﬂcatmns of .
surface projections were also staked in the field for survey by Capital Engineering. Comdmates of

'the:;e smface traces are the basis for required setbacks.

The Nmada Earthquake Safeh Cﬂunml Wewada Bureau of Mmes and Geolouﬁf 1998‘# has '

‘developed and adopted the criteria for evaluation of Quaternary earthquake faults, defining active - o

faults as those with evidence of displacement within the past 11,000 years (Holocene time}.. As o

o reqmred bv the NESC, no occupiable structures should be built within 30 feet of an active fault :
“Those faults with evidence of displacement during Pleistocene time (11,000 to 2, 000,000 }ears': '

 before present} are generally considered potentially active. NESC requires that cnt;cal structures ©
(e.g. fire stations, hospitals, schools) not be built across a potentially active fault. - Black Eaﬁle -

Consulting recommends that, where feasible, occupiable structures should not straddle a

| potentially active fault.

The eastern fault system is active and will require a 50-foot-minirmum- building setback. - The fact

" that the east-west fault closely foliows a major, well-developed valley suggests this feature is of
" considerable age. We found no evidence to suggest that the east-west fault system is Pleistocene - - o
or vounger in age. We conclude this structure is significantly older (pre- Qua‘tﬁman) and nc:i'_ C

- building setbaﬂk or other mitigation is required.
- 'Grﬂund Motjon and Liq'méfac'tinn

- M’[appmg Ew the . S Geolagma% Survey (1996) indicates that there is'a 10 percem pmbabﬁm that. I; B
' a bedrock ground acceleration of 0.44g will be exceeded in any 50 year interval. Because the site . -

area is underlain by bedrock and dense granular soils with limited or no presence of ground watar -

hquefactmn potential is negligible.

: Flﬂnd Hazards |

3 I‘he Federal Emergencv Management ﬁagenm {FEHA} has 1dsnt1ﬁed Lhe smail pﬂmon of the site
~at the mguth of the tributary in the vicinity of Betts Street as lying in Zone A with 100- -year base Ty

- flood depth and flood hazard factors being undetermined (FEMA, 1996). The flood hazard likely .~ - :__:'.-': L
“ extends uphill along the ravines through the site but is outside the limits of the map studv.  The S

~ remainder of the site is identified as lying in unshaded Zone C, with areas of minimal ﬂo{admg o
(FEMA, 1996). | |

EBlack Eagle Consulting, Inc, NIRRT e vk Freien, GEO RPT 51000
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The NBMG (Katzer and Schmer EQEI} identify the mouths of bm‘h ravinés as arcas of uncertam g i

‘debris-flow hazard, These areas are decribed as, “water depths variable, areas probabiv subject to L :
._ debris movement during intense flooding; hazard may include minor to large amounts of debris -
mnvamﬁnt rangmg up to and possibly including boulder-sized. material; includes areas: of imx, '

. hazard _potenuai during moderate o MNOT flooding.”

| Othefﬁmlogic Hazs rds

| Mine workmgs are. pi’E’SEﬂi on the eastern portion “of the site. Nevada Buraa‘ﬁ’of Minesaﬁ& '
- Geoiogv files and Bureau of Land Management patents and claims were reviewed, however no'i
e information was founr:l for these workings. . The extent of underground passages, . if any, s
'unlmmwn. S B SRR : R

4
[ N—

_ A high potentleﬁ for duai peneration is present if zradmg is perfomeé in dry meaiher No mher';'. S
- geologic haza_rds were identified. - =

_ DISCUSSION AND RECOMMENDATIONS
- 'Generai-.inftjrmati.eh

“The site is genemlh smtab!e for the propn:}sed dewelnpmen‘.t On the east half of the site, we
- ‘encountered metavolcanic bedrock, in various conditions from fresh to highly- -weathered, and
overlain by 1 to 5 feet of granular soil. Hard rock was also encountered in uphill areas where deep' : e
_ | cuts and high perranent-cut slopes are planned. Thicker zones of granular soil were found near
~the ravines and elsewhere, locally. Explorations in the west half of the site encountered primarily -
~ granuldr soils in the bottom of the valley, while bedrock forms the steep hillsides. “Areas of clay
soils wete present in a limited number of excavations, for which areas over- e:acmatmn and.

replacement or separation from improvements will be required. Excavation and trenching will be - -
S _ _hmderf:d by bedrock. -Additional analyses of rippability, slope stability, seepage issues,- and-:-- o
‘! SR -mckfall potenua} are recommended when final design grading and elevations are detﬁz‘mmed e

' - ’The recr::mmenda%mns provided: hasrem and particularly undef S]%e Preparation,. Gradmg ami.'f
| ~Filling; F oundation Design, Site Drainage and Quality Control, are intended to minimize nsks“--'” e
s J o -_of structural distress related to consolidation or expansion of native soils and/or structural fills. _
o These tecommendations, along with proper design and construction of the structure and assac:iated' L
anmvemer‘ts work together as a system to improve overall performance. If any aSpect af thusf_;éf.

] . system is 1gn0red or poorly implemented, the performance of the project w;ll cuffer Sufﬁc,iem'f'_f e
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quahi}f cnntrol should be pﬁrformeﬁ 10 vemfy that Ehe recormnendatmns presenteri 61 t]:nt: repﬂrt are L

: f@llm& ed

Structural -sieas refeired to in this repﬁrt inclide all areas of buildings, concrete slabs, asphalt

pavements, as well as pads for any minor structures. All compaction requitements presented in

-this report aré relative to ASTM D 1557, For the purposes of this project:.

- ‘«  Fine- grained soils are defined as those with more than 40 percent b\s wmght passmg the: ¥
- numher 200 sieve, and a plastic index lower than 15, '

. 'C.'lay soils are defined as't’h{jse 'with more than 3{} percent pa'ssin'g the number 200 sieve,
~znd a plastic index greater than 15.

. _.Gfanuiax soils are those not defined by the above criteria. -

Any exaluatmn of the site for the presence of surface or subsurfafce hazardmu’»: substances 1s.j -

_beyond the scope of this investigation. When suspecied hazardous substances are encountered
“during routine geotechnical investigations, they are noted in the exploration logs and immediately
. rept}'rted'ta the client. No such substances were revealed during our exploration. o R

~The Tﬂst PHS Were excav aied b‘v backhoe at thf: appmmmate iouatmns shown on the site ;}lan :;-_3_'
Locations were determined in the field by approximate means. All test pits were backfilled upon '

camp}euﬂn of the field portion of our study. The backfill was compacted to the extent passﬁ}le _

~with equipment on hand. However, the backfill was not compacted to the requirements presented .
*_herein under Grading and Filling. If structures, concrete flatwork, pavement, utilities or other

improvements are to be located in the wicinity of any of the test pits, the backfill should bs -
removed and recompacted in accordance with the requirements contained in the soils report.

Failure to properly compact backfill could result In excessive settlement of i amprmemems located

~. . Gver test pits,

CTtis common practice in Northern Nevada to plac’e'uﬁsﬁitable soils, including'éxpansiﬁe clays and
- oversize rock, in back, front, and side yard areas. If the developer elects this alternate, as opposed _
to exporting such materials and importing/placing structural fills in yard areas, we recommend
- disclosure be included in the sales agreement. The buyer should be made aware that homeawner— L

added 1mprm ements, such as patios or swimming pools, will require geotechnical anah SIS,

Black Eagle Consulting, Ine. oI gneSumesha: Pl GECE RIT D15 DHIC S RERRES




o Se’isin'ic; I}e'sign'{jriteriﬁ -

_ _'An} major structures such as bridges or retaining , walls should be des&gnr:d acmrdmg o tbe 2003
: '-.Entematmnai Building Code.  The 2003 International Building Code (ICC, 2003a), adoptec‘i by
Sy | L Carson City, requires a detailed soils evaluation to a depth of 100 feet to develop appropnate sm}_s i
] o _'_._crﬁena However, the code states that a Site Class D may be used as a default value when the soil - SLE
- properties are not knc-wn in sufficient detail to determine the soil profile type. The Site Class D L
~soil profile is for stiff soils with a shear velocity between 600 and 1,200 feet per second, or with an' s
| N (Standard Penetration Test [SPT]) value between 15 and S(} or an undrained shaar strength :
betw&m 1,000 and 2,000 pounds per square foot {psf). Based OT OUr experience, the geology at_: | S
o the sste and shallow depth to bedrock, it is our opinion that Site Class C 1s appmprlate Wnth that_: e e

.

' -assumpimn the recommended seismic design criteria follow:

TABLE ia- SEIS‘&HC I}ESIGI\ CRITERIA USENG 2003 INTERNAT IOWAL '
. . . BUILDING CODE s
L .A‘p‘pmxunate E_;atntucia _ _ L 39 148 o
' - | Approximate Longitude s _1_19.?3{}
- Spectral Response at Short P&rmds Ss, percent of gravity® _ _ 150G i
s ‘Spectral Response at 1-Second Period, S, percent of grav ity * _ - 600
- 5ite Class _ _ _ C
_ Site Coefficient F,, decimal® _ : _ 1.00
- | Site Coefficient F., deciinal* ' ] 130
B Site Adjusted Spectral Response at Shert Periods, Sys, percent of grav m* N ~150.9
Site Adjusted Spectral Response at Long Periods, Sy, percent of grav ity* 78.0
[ *Leyendecker ef al., 2001 |

- _' Sex*:mm desa@ criteria for the 2003 frfemafmmf Res c:a’emmf Coa’e {ICC ZEIOij are presented

'-__helow
: TABLE 1b- SEISMIC DE SEG\F CRITERIA USH\G 2003 L‘w‘T ERJ\H TIO!MAL
1 e 5 RESIDENTLAL CODE - - .
| Latitude . _ _ - _ o _ 39_.14’5- oo
- Longitude . : ] o119.780
Il Speciral Retponsa at Short Periods, S,, percent of Urmm" L : | 1509 B
+1.8ite Class* o _ - _ - o _ U NA
“| Seil Factor for Site Class D* _ } o 1.00
_ .| Residential Site Value, percent of gravity™ o _ . - 100.6
L J ..} Residentia) Seismic Design Category™ e ) D2
e *Levendecker et all, 2001
Black Eagle Consulting, Inc. et I3RS [\ ety .,;,.m_mmm;ﬁ_ o B o 10 Fo -
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'Akk wgetatmn shnu@d be btnpped and grubbed from structural areas and removed fmm the srte A
: 'smppmg depth of 0.2 10 0. 5 fraet is armcapa*{ad : '

: _C{ay soils were founcﬁ inn about one third Gf the test pits from the trmund surface dmm to. da;}{hs of L
1 to 7 feet below the Qmund surface.  The clay soils are primarily thin and will be removad bv R R .
i "smppmﬂ or keving of hillside benches, but in some cases portions may remain after these -
_ opemﬁmns The clay smis were classified as dry 1o moist, medium dense to hard to very ‘hard, and [P

as exhibiting medium p}astn:;‘n Laboratory testing performed on these materials mdacates the
clav smis exhibit ‘plasticity indices on the order of 14 to 15, mdrcatwa nf lew m meﬁmm

- expansmn p«otenh&i {-}selsan and Miller, 1992},

: | AE} clav smis shmﬁd be mmoved from beneath ttm{:tural areas, nless. gra{img is such that ihﬂse
~soils will be covered by at least 2 feet of structural fill beneath footings and 1 foot berieath. slabs _' S

and pavements. 1t must be emphasized that unless clay soils are- completely remmed from
structural areas some differential movement should be anticipated.  Any over- e\cavatmn shouEd &

‘be hackfilled with structural fill to footing grade, or subgrade for pavements and slabs. The mdth I_ _ |
~of ov er -excavation should extend laterally from the edge nf footings, concrete slab:.‘ or asphalt
_ pavements at jeast éne-half the dep‘ih of the over-excavation. - '

" The mine pat in the eastern half ﬂf the site should be fullv, mvestmatefi m determme safet} ﬂ::r e -
mass grading operations. If there is a tunnel or descending adit, a siructural concrete slab or plug -~

should be constructed at the bedrock surface to seal the tunnel and prevent movement ef ove ﬁvmg S

: structures, -

 During wet weather, soils may be well above optimum moisture and impossible to compact. In " - S

‘most situations, moisture conditioning may be possible by scarifying the top 12 inches of subgrade - |

" and allowing it to air dry to near-optimum moisture, prior to compaction. Where this pmccdure TR
ineffective or where construction schedules prohibit delays, the wet soils can pmbabh be remmed- S
"'down 10 bedrock and replaced with dry structural fill. Where this is not practical, mechamcal: -
stablhzatmn will be mecessary.  Mechanical stabilization may be achieved by over- -excavation .
-~ andor placement of gither an initial 12- to 18-inch-thick lift of 12-inch-minus, 3- mch—plus wail- ?-:__ e
' graded angular m{:}c: ill, or coarse gravel cobble soils from eastern alluvidl fan sources, The more :-:1_ s
_':-_ancrular and well g*aded the rock is, the more effective it will be. This fill should be denmﬁe& i
- with large equipment, such as a self-propelled sheeps-foot or a large loader, urmi no- further
o -_'_deﬁecﬁan is noted. - Additional lifts of rock may be necessary to achieve adequate stability. The =
ruseofa ge-o_te:r.tlle_wﬁl prevent mud from pumpfng up between the rocks, there’nv mcreasmg rr::u':,“h-'E :
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_.to-fm::k' contact and decreasing the re‘q_uireﬁ thickness of stabilizing fill. The-geotexﬁia '-sh_bﬁiﬂ:--_ _'f

s mee’t or exceed the following minimum properties.

[ TABLE 2- mwmmi AVERAGE ROLL STRENGTH PROPERTIES FOR GEDTEKTILE 1

: -_Trapem:d Strengih {AST’»E D 43533} _ 80 Ibs.
- | Punéture Strength_{ASTM D 4833) | _ 120 Ths.
Grab Tensile/Elongation {ASTM D 4632} S M5@sh

_ :A: ar altemate m n:n:k ﬂli a EBDtE)L'[ﬂf: gravel system may be used for stablilz,atmn Agﬁregaie : -:; e
‘base, Class C or D drain rock, o pit run gravels should be placed abowve the geoteaﬁie Regard]ess '. o

of which alternate is selected, a test section is recommended (o determine the rf:quzred th1ckness Gf

stab;hzatmn

Tremh-ing and Excavation

A cnnszderabie pnrtmn of ﬁhe site will involve culs in excess of 17 teui the ma,umum depih of -
_ | expima‘[mn Due to an irregular bedrock surface typical of mountainous areas, it is itkely that a'_' -
- portion of these areas will encounter hard bedrock at or below the maximum depth of exploration
_"_'whach mll require ripping with heavy equipment (such as a CAT® D10 or larger) or may reqmre: _
B blastmg “While our logs often indicate that materials in the bottom of the test pit could hke:i}r be

ripped, much harder materials may be present just below our depth of exploration. For prehmmm 8

: planmng purposes,.in any of these areas where exploration is shallower than the proposed cuts,
“hard rippmg with heavy equipment, or blasting, will likely be required to excavate 10 gre,ater '

| depth

I f:hreae uphill areas, alona pmposed Eagle View Dme and Dove Tail szrt nfusal was_-'
' -encoumered on bedrock at 6 to 8 feet depth where cuts of 20 to 35 feet are proposed. ~Areas t}f R !

‘hard bedrock should be noted during mass grading, as they will pose additional dlfﬁculnes for '

o m:.taliatlon of ut1lm trenches.. Use of a hoe-ram, “head-ache ball,” rock saw, or line. blasting will

hkel} be necessary for utility trenching. Placement of deeper utilities in the fill side (or shailower'  .

“cut. side) of the street, as often as possible, will decrease trenching costs. Additional exp‘ieratmn DR

includmg dozer trenches, air-track drilling, and seismic surveys, may be warranted to. assess

2 ' rippability since the difference between blasting and ripping of deep emaxatmns mll Ereatl '
. affect the costs of this development. | L
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The grading cantractor sh@uld submit a biastmg plan 1o be appmved before any gradmg wmk_" o
“begins. - The contractor’s work should include a structure/damage survey in adjacent demelepment 3 : .
‘and a vibration monitoring program. Blasting patterns may need to be tightened in order i S

- ganerate fill with a-usable range of particle sizes.

o Tempararv trenches w ith near-vertical sidewalls should be sta%}le to'a depth of appmmmateh 4 e

. feet. * Temporary trenches are defined as those that will be open for less than 48 hours.
- Excavations to greater depths will require shoring or laying back of sidewalls to maintain adequate o 5
' stability. . Regulations amended in Part 1926, Volume 54, Number 209 of the _Fedaral Register 8
" (Table B-1. October 31, 1989) require that temporary sidewall slopes be no-greater than those

presented in Table 3

'E‘ABLE 3- I\EA}{[IMTUM ALLOWABLE TEBIPDRARY SLOPES

" : aximom Allowable Slope e
_ Soil or Rock Type. I'iil;lizv.(::ewatu:-n5 lﬂe‘:s fhan ZIZF Fseeiu];e]:; P
Stable Rock Vertical (90 degrees)
Type A’ AH:4V (53 degrees)
Tyvpe B TH:IV {45 degrees)
Twvpe C JH:2V (34 degrees)

’mre't

X "vumbers Mm«m i paremheses prexd 10 mrarimn miawable slopes are angfgs expressed in cfeg;- ees f g
the horizontal. Angles have been rounded off.
- Sloping or benching for excavations greater than 20 feet deep shall be de&:gned by a regmwea‘
- - professional engineer. :
3. A short-term {open 24 howrs or less) maximum allowable Jfgpe of TH:2V (63 a'egreesj iz aaf@wed’ in
- excavation in Tvpe A soils that are 12 feet or less in depth.  Short-lerm maximum allowable slopes for
excavations graater than 12 feet in depfh shall ke IH-4V (53 degrees), : :

b

‘The State of Nev cLa Depamnent of Industrial Relations, Dmsson of OchpatmnaE Safeﬁ and -

Health has adopted and strictly enforces these regulations, including the classification systém and N

' Ehe_ maximum slopes. In general, Type A soils are cohesive, non-fissured soils, with’ an:' s
. unconfined compressive strength of 1.5 tons per square foot (isf] or greater. Type B are ‘cohesive
" soils with an unconfined compressive strength between 0.5 and 1.5 tsf. . Type C-soils have an
“unconfined compressive strength below 0.5 tsf. Numerous additional factors and exclusions are
o 'mcludad it the formal definitions. The client, owner, design engineer, and coritracter shall referto :
' %ppemdm A and B of Subpart P of the previously referenced Federal Register for complete :
" definitions and requirements on sloping and benching of trench sidewalls. Appeadmes C through S
F Df Subpaﬂ P apply to requirements and methodologies for shoring. '

' On the basis of our e:-ip’loration, the site materials range frbm- Stabie Rock through Type Cfor
" granular soils. - Any area in question should be considered Type C, unless specifically examined :

13
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2 Utility Construction - |

o '_':Gradmg and Fillmﬁ

o Ejr'the 'ge_ﬂ'iégica! engineer during mns:tructi.an._ All trenching should be pérfnﬁnéd-aﬁd stabilized
~in accordance with local, state, and OSHA standards. ' PR

While no offset or other special considerations - ﬁre required for mad“g'radinﬁ"and’ c{—mmucﬁm s . o
across the Holocene fault, a fault rupture on this fault in a futare event will likely result in ev{trema : _-: o |
. stress 1o critical utilities (i.e. gas and water) crossing the scarp. - Continuity of water lines may be e
cm!cai in post-earthquake response and recovery. To improve survivability, the water line s‘hﬂuld S
Cross. the fault at an angle or should include bends on either side of the fault SCarp. Wc suggest S

cunstructmg the water line across the fault with either a continuously-welded steel pipe or ductile =
iron with restrained joints at a relatively shallow (2 to 3 feet depth). The shallow depth would aJd -

. the. p:pahne:s n pung out of the ground rather than rupturing with the soil, 1f th& fault were 10

CIMOVE,

' The maximum pamc}le size in trénch backﬁll should bﬁ 4 mcheg In gmera] bedding and 1n1t}ai o
 backfill 12 inches over the pipe will require import, but native granular soi] will provide adequate SRR
. final backfill as l»ong as oversized particles are excluded. Bedding and initial backfill -should
- conform to the requlreme,nts of the utility having jurisdiction, but should be densified to at Jeast 90 _
| 'percent reiatwe compaction. Trenches should be backfilled in maximum eight-inch- -thick (Eoose) .
- liftsinall stmctur&f areas. When drain rock is used as trench backfill, it shall be considered a mc:k o
backﬁli [greater than 30 percent retained on the 3/4-inch sieve) and should be placed in m&mmum

12-inch-thick loose lifis, with each lift densified by at least five complete passes with apprm ed :

: '-_mmpaﬁtmn equipment and until no deflection is observed. ~A separator geotextile such as o
AR S}nthenc Industries Geotex®™ 311 or 411 should be placed between the drain Tock and anv na:me
5011 backfill.- ' ’

- . Site 50115 mcludmg excma{ed badrm:L will result in pnmarzh szranu}ar materza} that m}l be' .
_ ‘suitable for use as structural fill. Considerable oversize rock should be expected from- bedrock
" excavations. Oversized rock can be stockpiled for later use as erosion protection or pla{:e{i in the. _
o bottom of deep non-structural fills. In deep fills, oversized rocks must be scattered In such._a ;
'manner.'as to preclude development of voids between the particles (nesting). ' e

Impﬂned structural fill, if required, should meet the 3pec1ﬁcatmns of Table é% The-:e'_ﬂf_;'_'_-
j _';rect:ammendatmns are intended as guidelines 1o specify a readily available, prequalified matenal REEE
_Aéjustmems to the recommended limits can be provided to allow the use r;}i" Othvf:r granular non=. L
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' _expéhsive ‘material. Am such adgustments must be made and apprmed b}r the gaolnglcai

- engineEr... in writing, prmr to importing fill to the site.

"TABLE 4 - GUIDELINE SPECIFICATION FOR IMPORTED STRUCTURAL FILL .-

Sieve Size Percent by Weight Passing
Sinch | 100

TaTmeh - 30- 100

No. 40 | | 10-70

Ne.200 . 5730 |

' Percent Passmg No. E{}l] Szme Maximum Liguid Limit Mﬂxi:ﬁum Plastic Index |

5-10 ' 50 20 1
iT-20 a0 | E 1
2130 o BEE B CH =

CAll fill placed on hillsides steeper than SH:IV should be keved into existing materials in
: _&quipment Widé benches. Maximum vertical separation between benches should be'B feet. '

ol structural fill. Whem structure foundations will be placed partmﬁ} on bedmck and pamal}} on - '

‘structural fill due to cut and fill operations, differential settlement of the structural fill may be on '
 the order of 1 percent of the maximum fil} height, which would result in differential settlement of - :
- structure foundations. Such differential settlement should be minimized. Measures to mmamlze

“such differential settlement may include providing a gradual transition - from the: bedrock to
' structural fill andfor over-excavating a portion of the bedrock and backfilling with s-trucmmi ﬁll@ . |

_ AH soil s%rucmrai fill and umm trench backfill in all stmc‘rural ateas should be denmﬁed toa _
minimurm 90 percent relative compaction. Structural areas with greater than 10 feet of ﬂll should s
" be densified to a minimum of 95 percent relative compaction. Non-structural fill should be
densified to, at least, 85 percent reative compaction to minimize consolidation and erosion. This

18 pamcuiar]x important for vard areas since seil consobidation can cause water 10 pond 1n the

~ drainage swales. Loose vard fill 2lso allows water to infiltrate the backnil rather than ﬂﬂwmg to _' i G

the swale.

" When the native granular soils have greater than 30 percent retained on the 3/4-inch sieve,
- standard density testing is not valid. A proof rolling program of at least five single passes. of a
minimuimy 10-ton roller in mass grading or at least five complete passes with hand mmpact{:-rs in- i

Ll
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: fnot;ng trenches i reoommanded Acceptanca of this mck fill is. based up{m observauon of e
mammum pamnle size {12-inch maximum), lifi thickness {12-inch maximumy), moistire content, . o
- and apphed campactwe effort. If'a CAT® 825 or larger sheeps-foot roller is used for mmpactmn g
both maximum particle size and maximum lift thickness can be increased to I8 inches. Theuseof = e
. ,' larger mck mzes will hinder the fine-grading and utility trench excav ration so that the cost-balance _:5
_ Tof: usmg iarger rocks should be given consxderaimn In all cases, the finished surface shDuEd be P s
smooth; firm, and sh@w no signs of deflection. Grading ﬁhuuid not he perfonned mth m' Dn

-~ frozen soils.
) :Su'bsitién'cé 'an.:i-'shrinkage -

' Subsiderice of granular smIs and bedrock expnsed in cut shculd be naghglble from constmctmn SR
traffic. - Granular soils excavated and recompacted in structural fills should experience quanut} [
shrinkage of 10 o 20 percent, including removal of ov ersize particles. In other words, one: cubic E .

- yard of excavated gramllar soil will generate about 0.80 and 0.90 cubic vards of structural fill at 9{} i

o per{:en‘t relative compaction, The excavated hard bedrock will generally result in quarntity’ swell up _j 9 | :

o to 30 percem However the percentage of oversize material from the deeper cuts is not known and o

) :pmbablv h:bhlv variable across the site. For this reason quantity Shﬂnk-‘SV\-EH 1S 1mpossshle 1o
'predlct ' ' ' ' S L

R _"_--_iFéﬁnt}atiUn_ .D'esign . .

= ‘%atwe granular soils and badmc‘h are suitable for mnstmchon of the pmposed houses on s’hallnw _: -
; spread footings. - Individual column footings and continuous wall footings underlain by a o
minimum of 2 feet of granular native soil, structural fill, or bedrock can be (iesagned for a met
_mammum_:allﬂwable bearing pressure of 2,000 pounds per square foot {psf), and should have
- mminimum footings widihs of 24 and 12 inches, respectively. Thenet allowable bearing p’réSsu’fe‘ is oo

the pressure at the base of the footing in excess of the adjacent overburden pressure.’ This L
L aﬂmaablﬁ bearing value should be used for dead plus ordinary live loads. Ordinary live Joads are - s
_ that portmn of the design live load which will be present during the ma}orm of ihe hff: of the
_'.stmcture Design live loads are loads which are produced by the use and. {}ccupanc:\a of the o

. bmldmg, such as by moveable objects, including people or equipment, as well as snow 103):1': e : s

“This bearing value may be increased by cme-third for total loads. - Total I:}ads are deﬁned as the _

- rraximum load imposed by the required combinations of dead 1(}3{1, design live loads, amwioads,.
o andr wind or seismic loads. o SR SRR

L With t&us ailma able bearmo pressure, total settlempnts of less thaﬂ appmmmateh 3;’4 mc'h shou}d
i he anhc;paﬁed Foundation construction in fill areas deeper than 10 feet. should be delamed at. IEBSI o
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o _:.f} dau aﬁer compietmn of mass gradmg to avmd setﬂemenﬁs resulti ng in new fills being added .
. the satﬁement above. Differential settlements between footings with similar loads, dimensions, T
and’ base clevations should not exceed two-thirds of the values provided above for total -
o g 'qettlemf:nts ‘The IHB.}GI‘I'E‘-: of the anticipated settlement will oceur during the construction pe,ncrd o

as loada are apphed

| Laie’r"ai lciads ‘such as wind or seismic, miay be resisted by passive soil pressure and friction on the o
* bottom of the footing.” The recommended coefficient of base friction is 0.45 and has been reduced, Lo
o byea “factor of 1.5 on the ulimate soil strength. Design values for active and- allowsable passwe Ty S
'_"_'_".-equn alent fluid pressures are 32 and 350 pounds per square foot per foot of depth, respectn ely. T

“These demgn valiies are based on spread footings bearing on and backfilled with structural’ il
_ All ex‘tf:nn::r fﬂotwgn shauld be placed a minimum two feet below adjacent finish grade for. fros‘{ SIS
” -"prmcﬂm S e 3 BT

If lonse soﬁ wet, oF disturbed 50115 are emc}umﬁred at the foundatm'l suhgrade ‘the:se smls s}muld'
be: remmfed 10 expose” undisturbed soils, and the resulting over-excavation backfilled - with

- cumpacted structural fill. The base of ali excavations should be dry and free of loose amls at the
_tlmf_:_m concrete placement. ' :

- '-'Baseme_ﬁt wms' T

_ | The fnllom Ang recamm&ndatlons are for basement retaining walis with' aerﬂcal back faces lev el :
- ground surface at the top and bottom of the wall, and no surcharge loads next to- the top of the
“ wall. * These recommiendations are appropriate for design of houses with walkout basements.

Surcharge loads, including construction and traffic loads; should be added to the following véﬂues -

R While the recommendauonq here may be suitable for other conditions, the ﬁe,ﬂtechmcal engmeer :
' 'f shnuid be consulted for retaining walls with conditions such as sloping baﬂkﬁﬂ '

W alls it th1s site can be cmstructed e1ther mih granuiar backﬁﬂl ami a foundatmn dram sy stem at '
- tbe bottom of the footing, or with 2 prefabricated drain system. When either of these- éramage ST
' SVSEEI"IB is emp%cn} ed, the wall does not have to be designed to resist hvdrostatm pressures

3 "ﬁr.'hﬁ:rﬁ ra}aineh clean (5 percent or 1&:55 passmg the number 200 S}e\c} granular backfll is g :
_ empiﬂjed behind & wall which is free to yield at Jeast 0.2 percent of the wall height, an equivalent. i C
o :._ﬂmd_ density of 32 pef can be employed for active pressure design if the ‘thickness of granular fill -+ S
‘is, at least, one-half the height of the wall. In no case should the granular backfill thickness b'e'hinc'i' i
- the wall be less than 2 fest. A drainage filter geotextile such as Mirafi® 140NS or Phﬂhps .S'upac:‘ . E
o 43‘»}’ shﬂuld be pﬁaced bemeen the gramular backfill and the. native smls to. prevent m;gratmns -Df __:  S

-
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ﬁnes into thﬂ gfanular E}ackﬁll Such a dramatre gaotexnle should have the follma mg rmmmum '

pmpcmﬂs
"TABLE 5 - ME\DMI STRENGTH PROPERYIES FOR DRA[NAGE GEDTEXTH.E
| Grab Tensile (ASTM D 4632) - S0 lbs.
|- Puncture Strength (ASTM D 4833} . S0lbs.
| Burst Strength (ASTM D 3786) | ~ 150psi.
.| or if native soils have sharp, angular rocks: B _ _
| Grab Tensiie (ASTM D 4632) 130 bs.
| Puncture Strength (ASTM D 4833} : 75 Ibs.
I Burst ‘Stmﬂﬂth {ASTM D 3786) : ; o 250 pst.

A prefabncated drain system, such as Emon Tiger Drain or. M1m1 ' Miradrain 9(3'{){3 cansasts Df : |
4 thres-dimensional mesh or waffle structure with a geotextile on one side that 1s fastened 1o the -
" back side of the wall with the geotextile side facing the backfill. The prefabricated dram mat
cotinects at the bottom of the wall either to a drain pipe or empties into sand backfill w rapped ina

peotextile at the base of the wall that then drains through weep holes. With a prefabrwatf:d dram_

system, E}ackﬁli can be any native material except expansive clay, and an equivalent fluid density ..+

of 55 pc.f can be used to compute active pressures. Where drain pipes are employed, the- p1pe

- shc:u}d outlet down slepe from the end of the wall or through a weep hole at the end of the wali. _

The bachﬁﬂeri face and- all construction joints associated - with bmlding reta_mmg vi.alls
__pamcula: the joint between the wall foundation and the basement wall, should be ihemuohh
treated with a water-proofing material to minimize any seepage through the wall should any water - -

pandbéhind the wall. . - -

"Latﬁral 10&{15 will be resisted by fnctmn along the base of retammg wall footings and bv passne '
-'_remsiance against buried foundation walls. Foundation wall footings cast directly on bedrock,. .
" granular native soil, or on properly compacted structural fill, may be designed using a cmefﬁmem

of base fmr:_:%mn_af 0.45. This factor has been reduced by a factor of 1.5 on the uEtlmaie sm} o

o streiigth. '

' Passne pressu*es can be used in df:sxgn for retaining walls where appropriate, but no passnelﬁ Sl
N :3prﬁs:,ure should be dev eloped within two feet of final grade. An equivalent fluid density of 350
“pef developing passne pressire can be used for native soil and/or structural fill. To develop ﬁﬂ}' '
- passive resistance in granular soils, the wall must translate as much as 2 to 6 percent of the | _
s retaining wall height. Thetefore, the value of 350 pcf has been reduced from the ultimate passwe__: o

: 'resmtance to limit deflection.
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. Backﬁﬂ b&hmd retaining walls should be compa{:“ted to S‘ﬁ percent of thu matarlal‘n mammum dﬂ :_ :'
' demsity in accordance with ASTM D 1557, but should not be densified to more than about 92 S
- percent: relative density to minimize pressure against the wall. Care should be exercised when _.5_;::
compactmv backfill against retaining walls and foundations. - To reduce temporary construction o S
.-ioads on the walls, heavy equipment should not be used for placing and compacting fi fill u.1thm a

region as determined by a 0.5H:1V line drawn upward from the bottom of the wall, or within 3 -

feet of the wall, whichever is greater. We recommend that hand-operated compaction equlpmem_ o i

be used to compact soils adjacent to walls.

g .Exteri{}.r" Retaining Walls

L E\ﬁermr retammg walls mEl have 10 be desmned ona cas.e-‘m -case has:s but we would expe»ci that -
o cc}ncre‘tp masonry unit, reinforced earth retaining walls, or conventional concrete canhiem er walls,

would ‘i:-e appropriate. We recommend that proposed locations, types, and construction methc:dsl

§ . for retaining walls taller than 10 feet be reviewed and evaluated for the final gﬁotechmcal repert

- Walls at this site to any ‘h‘eight ¢an be constructed f:i*%he‘r wé‘th granular backfill ars{i'a weep hc}lefuf :
S drant S‘s 'stem at the botiom of the wall, or with a prefabricated drain system. When either of these -

drainage systems is emploved, the wall does not have to be designed to resist hwdms‘tahc'“

o pressures. A conciete interceptor swaie should be included at the backfill surface to direct runoff - |

away from the top of the wall.

For the granular backfill drain-system, granular backfili thickness behind the wall should be 2 feet o
or greater. A drainage filter geotextile such as Mirafi® 40NS should be placed between the -
= ‘granular backfill and the native soils to prevent migrations of fines into the granular backfill. =

A prefabricated drain system, such as Exxon® Tiger Drain or Mirafi® Miradrain 9000, consists of
a three- dimensional mesh or waffle structure with a gectextile on one side that is fastened to the -

back side of the wall with the geotextile side facing the backfill. The prefabricated drain mat -

connects at the bottom of the wall either to a drain pipe or empties into sand backfill wrapped | ina .
B geotextile at the base of the wall that then drains through weep holes. Witha prefabricated drain
‘system, backfill can be any native material except expansive clay. ~Where drain pipes are. |
“emploved, the pipe should outlet down slope from the end of the wall or through a weep hole at

the end of the wall.
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' 'As an aItemate o retaamng walls in yard areas, rockery walls might be eons1dﬁred 3Lll rDcLer‘r '
walls should be constructed by a qualified and experienced contractor in a battered onnf iguration:
- Maximum height of any single rockery wall should be § feet in areas of fill and 10 feet in areas of _
“Walls ‘may be constructed in multiple tiers in areas of greater retained he1g!1ts Tiered - - G
'rcr;kerm walls can be built with an average slope of about 1.25H:TV. lf m-::kan walls retain ﬁll “ e
.siﬂpes the fill should be overbuili and then cut back to the back af wa]i construction. No B
~improvements should extend over rockery wall backfill to prevent distress from - daf_ferentsai-.'_'_'.i :

. sétt'lemant‘...
Smpé Siabili't}’ and Erosion Cnntml'

Stability of cut and filled surfac&s involves mo separate aspects The first concerns true:sk}pé

stability related to mass wasting, landslides or the en masse downward movement of: soil or rock.

. Stability of cut and fill slopes is dependent upon shear strength, unit weight, moisture content, and
slope anﬂie “The exploration and testing program conducted during this mvebtlga‘tmn mnﬁn’ns'.-' -

H:1V cut or fill soil slopes will be stable. Bedrock cuts can be as steep as 1H:1V; however, the :

‘bedrock surface, degree and oriemtation of fracturing, and weathering is often highly xanable in
. dapth resulimg in areas which will not be stahle at steeper than LSH:IW. If bedrock f;uts are '_ -
:steﬁper ‘than 2H:1V, there is a risk that conditions will be determined to be unstable 10ca1}}, and

slopes locally may have to be laid back andfor shored after initial excavation. Soil mantle slf}pes: g

~ above the bedrock surface should be laid back at 2H:1V. A mid-height bench including 2 drainage
- ditch is reqmred for slopes higher than SO feet. Detailed slope stability should be checked fc:r '
_ .cr1t1cal cross sections once the final grading of cut slopes 1s designed. :

The secnnd aspect c:f stabﬂm involves erosion potential and is dependent on numerous factﬂrs '

involving grain size distribution, cohesion, moisture content, slope angle, and the \eiocﬁy of the
~water or wind on the oround surface. Slopes between 2H:1V and SH:1V can be stabilized by - -

hvdroseedmﬂ Temporary irrigation may be necessary for slcrpes steeper than 3H:1V and furf -

L reinmrcament mats may be required to improve performance on 2H:1V slopes. Siopes stf-:eper than |
2H: 1".*' 1o about 1.5H:1V require mechanical stabilization.. Protection couid be prmrlded by a = |
_- manf:tv of methods such as rip-rap or geo-cell systems; however, vegetative stabilization with turf . S
. reinforcement mats and temporary irrigation would iikely be the most cost effective ami attractwe | o
: The Nevada. Department of Transportation (NDOT) has recently adopted for freew Ay pi‘(}jﬁtts a’ i
CTip- rap siope with topsoil dropped into the rock voids, which has revegetated well and is attractive _f :::
_ on SIDpf:S to 1.5H:1V. Bedrock slopes are potentially resistant to ercsion at steeper timn L3H:AY: _' =

-hmwver as noted above, localized pockets in rock slope areas will have a deeper soil’ mantla
"hlghly tractwed or hlghh—v.eathered rock may reguire Stabilization from- an ETOSI0N- control. - CEen
_ aspect R S
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. reqmred at the tep of such slopes.

Steepeneé siop\es greater than 1. *H 1V also ilkehf prebeni an increased: saf"em nsk Rock falls

{rolling cobbles and boulders] would present a risk to downhill structures and people Rockfall

.zmalg,sm should be used for taller slopes to determine the required beight of any catchment -
: _structures {rock fences or berms) to protect adjacent property and persons.” Black Eagle R

Consuolting should map and analvze fracture patterns in bedrock during construction to assess

'_pmenual instability due to joint plane or wedge ‘faflures. A wire safety fence would Eﬁcel& be . . :

AH s]@pes hxaher Ehan 5 feet {v ertmal} or with potential for drainage from above, wﬂi require a o

':brmx ditch to intercept runoff and direct it away from the slope face. Cut slopes which may be- R
excavated below existing hillside drainages may be more susceptible to failure during wet winter |

mionths due to concentrated subsurface seepage through the soil or bedrock, and will hame Eower BRSNS

3 .'5tabf11ty or qumre shaliowef slope angles (no steeper than 2ZH:1V). L

Dust pﬂt&nﬂal at th1s site will be muderate during dry permds Temporarv (dunno consmmtmn} e
and pennanent [aﬁer construction) erosion control will be required for all disturbed areas. The
"-cont;‘acmr shall prevent dust from being generated during constructioni in compliance ‘Mﬂ'l all

_ -apphcabfe city, county, state, and federal regulations. The contractor shall submit an acceptable
o dust n:ommi plan to Carson City prior to starting - site preparation. or earthwork. - - Project =

' -spemﬁcatmns should include an indemnification by the contractor of the owner and engineer for .

| any dust generation durmg the construction period. The owner will be: responsmlﬂ for mmgatmn L

_': of du_st after accepu_ng the pmjﬁct

In order to minimize -erosion “and doqutream :mpacts; to sadlmenﬁtmn fmm th1s site, best-.'_ '

' management practices with r&spect 10 storm water chachargs should be implemented at ﬁus site..
-"Site"]}_rai'nage' o

Adequate surface dramaae Qh(}ul{i be prmldﬂd 50 mmsture 18 directed AWAY from the sﬁmcmrﬁ A: :
- system of roof gutters and downspouts is recornmended 1o collect roof drainage and direct it away. .
. from the foundations unless pavement extends to the walls. :

B Ahh{aug‘n gmund water was not encountemd durmg site explora‘[wn landscape 1mgatmn and 5
_- preczpﬁatmn water after development will often migrate down slope in the subsurface alona the =
| ~cutifill or soil/bedrock interface. Black Eagle Consulting, Inc. should review the final Uradmﬁzl
.plan_-t_n identify areas of pmen_tlal concentrated seepage.  During and after construction, the .

L ;_EEac-k Eﬂg'& Cunsulting., Ine. Rigrojeie 3B 3. et Srmmerhaud Frelim GEC RFT 0GR D0OC R e
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Lo not w mfer wazer Eanﬁscapmg

_ﬁé‘u-‘éi.éﬁerfﬁeéd's_t(}':'bf':'.v.rﬁling'm install interceptor subsurface drains at seepage locations v.hmh e
pose a problem. ' SRR .
R _"E.“ur' spﬁt Jevel or raised floor houses, a gravel-filled 'perimete'r'foundaiich drain should be installed -
“around the foundation: penmeter which collects moisture before it perimeates under the uphill -
building ﬁ:rundatmn and slabs. Stemwall backfill should be thnmughiy compacted to decrease o

pemeabihh and reduce the potential for irrigation and storm water to enter the cmulspace
Positive crawlspace and foundation drainage should be provided with intercepting drains installed
below footing grade.- Crawlspace and exterior foundation drains around the upper level of h&uses

with - v.alk—u:}ut basernents -should be stepped downward and extended to below the Tower
foundation Jevel. Retzumng waEls should have drainage systemns as described under Retammg -
W ails. ' '

It is our npmmn that the systems described above meet City of Carsr:m and Federal Housmb g

_ Aut.homv reqmrements for positive crawlspace drainage. These systems are sufﬁclent to drain’
"watﬁr that may occasionally occur from large snowmelt, major storms, or broken p1pes within'a

few days. These systems, however, may not be entirely sufficient to prevent all hememwne:r NN
~complaints. It has been our experience that most problems with wet ‘crawlspaces are {in'ectlw ;-'; R
_ related to changes in site drainage or poor irrigation practices by the homeowner. Et is usualh |
difficult to convince the homeowner of his or her responsibility in these matters, and the pmblem :
' can often become time consuming, resulting in ill-will and even lawsuits between the hcameowner _
and dev eloper: For these reasons, some builders are using more positive drainage sy stems, such as o |
U pea gravei blankets; interior perimeter drains, or exterior subdrains. - Certain lots ma*» be prone to

collect upslﬂpe irrigation and storm drainage through suhsurface ﬂm‘. that d:a}hghts m 1;he.:3'

- crawispace

' Crawlspace d'amaga svstf:ms cannot be expected to be 100 pement effectwe agamst spm'adm o
wetting cause& by plumbing leaks, large siorms, or unusually large and/or rapid snoumelt The

purpnsc‘: ‘of all forms of positive crawlspace drainage is to minimize the amount of mmstmre that

B "_enters tbe crawlspace under normal conditions and o drain the larger moisture mlume ﬁﬂm ﬂ"m o

" wRusual conditions in a few davs or even weeks. Positive crawlspace drainage does not’ rec;mre _

"~ that soils are dry; only that freestanding water is not normally present. Moist 1o wet soils are 3"

nonnal Hi {:ramlspaces ‘particularly around the perimeter footings. Any paru:ened unde31rabia-_" :

- effects from this moisture are usually prevented by installation of a visquene vapor barrier over the = i
'craw;space surface.  Crawlspace vents might be opened in summer months to heip mmraﬂ
“moisture.  The hoteowners obligation is to maintain proper dramage away from the h{}me anci e

. Z_. BlackEagle Cong’ultinga IHE- N R 1834 2- g rhavde Paedim GBS SFT 016 00HS . o ) . . . : _2":
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- ‘Asphalt Concrete

..rC't;nc_r_éte S'Iabs'_ | I_

AH dedzcated mncrete siahs should be dll‘ﬁcﬂ‘w underfain h} Twpe Class B aggregate base
“Other base matetials with an R~ value of at least 60 may be acceptablp for private 1mprovement_§ S
The thickness of base material shall be 6 inches beneath curb and gutters,. 4 inches beneath Sl
sidewalks and 4 inches beneath floor slabs and prn ate 1mpxovemmts Aggregate base courses -

| 'shmlld be dens1f' ed to at least 95 percent relative compaction.

\*alle} guﬁers should include ‘at 1east 6 mches of concrete (4 000 psi). These extenclr r1g1d S
pavements have been designed using the AASHTO (1993) method for concrete mth a "8~da} - .
. __ﬂe:-;um! streng‘[h of 570 psi (approximately 4,000 psi compressive strength}

. Tﬂne II cement shou}d be used for all cnncrete work. . Carson C‘it*\-* is a rﬁ:gmn with seasanal
' except mna.lh 1ow relative humidity, - As a consequence, concrete flatwork 1s prone to. excessive 8
'_--shnnkmc apd curling. © Concrete mix proportions and constraction  fechniques, mciudmg the
o 'addmen of water and improper curing, can adversely affect the fi nished quality of concrefe ancf . _
_ resuli 1t a:m{:&mg curling, and the spalling of slabs. We recommend that all plar:ement and. cuﬂnﬂf S
be perfr:rnned in-accordance with procedures outlined by the American Concrete Institute (19997,
- Special’ consrderaimm should be given to concrete placed and cured during hot or'cold. meather e
. _conditions. - Pmper control joints and reinforcement should be provided to minimize an;-,f damaae NSRS
_resultmg fmm shrinkage. Concrete should not be placed on frozen in- place smls '

L Any interior concrete slab floors will reqjuire a moistaré barrer sv'stEm Installaﬁo'r’a should S

- conform to the specifications provided for a Class B vapor restraint (ASTM E 1745-97). The base = ;:;'f
-~ layer. should remain compacted and a vniform thickness maintained during the concrete pour, as. S

- its intended purpose 1510 facilitate even curing of the concrete and minirmize curhng of the slab. . R
" Extra* aftention should be given during construction to ensure that rebar remfm{:ement and

: equlpment do not damage the integrity of the vapor barrier. - ' '

._Paﬁv'ement Design" o

“An R-vaiue of 1 7 was mta:.ugead for a marginal ﬁEa} ey sand material present in one test pxt Mnst B e
- of the site soils are expected to have greater subgrade strength and durability than the matenal L

ies:t;ed;--;-‘.?v_h_sre__pc}c}r subgrade soils are encountered, over-excavation and replacement with 1 foot:

~of ':st'r“éicmféi' ﬁ’i?{With-'a minimum R-vajue of 30, or thickening of the base sectinn-s'hould-:'h'a_:"

e reqmred

. BlﬂCk Eagle CD!'IS’J"Hqu IHC e ETERL S greSursmetavk Frelin, DEC RPT SO0 D00 - TR S 230
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. pr-éveﬁtéd by proper grading.

' Th:-': reszdenhal streets *mthm the pmpnsed subdmsmn mll carry minimal trafﬂ{: ::Eue tﬂ the 11m11;=ed:

aumber (1?9) of lots involved. The Equivalent Single Axle Loadmg {ESAL) for the res;denna! -

A strcets was estimated in a very conserv ative manner using the pmaedure sumnanzed hal Tablﬁ 6.

TABLE 6 - TRAFFIC ANAL&'"SiS FOR RES]])ENTL’&L STREETS .
Design Life 20 vears {7,300 days)

. Maximum Lots L 179
| l{] Two—v- ay traps per day per lot (Institute of Transpﬂnaﬁmn Enﬂmeers 2003) .

2 Percent Trucks with Truck Factor of 0.52 (Assumed)
| Construction Traffic + 20 trucks per lotat T.F. = 1.0 {Assumed}
- | ESALx= (7,3003(1 7903 .02H.52) + (179H 2033 .0)
I ESALy= ﬁ?,m + 3,580 = 7.1x10°

_.F(}I‘ hpmai strcmf:r sungade smis {with an R-value of ?ﬁ or g:reaﬁ;er) expected wﬂhm 1he ) e
" subdivision, urban residential streets shall consist of 3 inches asphalt concrete (AC) ov er's mches S
-of aggreuata base {AB}, and any collector streets shall consist of 4 inches of AC over 9 mches of - L

AR, based on Carson City minimums {Standard Details for Public Works Construction, 2(}1:}43 If _

" the traffic ultlmaf:eh' exceeds the anticipated levels, 1t may ba necessan to reev; a]uate and- mferla} ;'_ -

- the- panement at some time in the future.

- _ Ali auoregate base benaath aSphaEt pavements sh{)uld be den51ﬂed to, Lat }east 95 pement re‘iatne:' -
. compaction.  The ponding of water on finish grade or at the edge of pavements s‘hﬂuld be

Pavement Drainage L :

‘Pavement design is mostly a function of heavy truck traffic and subgrade stt:eng‘th Inherent in the
~ selection of design subgrade strength is the assumption that. the subgrade- will’ not become -
o saturated Subgrade strengtil drops dramatically even when moisture increases slightly more than_ '
the selecteﬁ design value.  This is essentially true for any material other than clean sands and '
o grawis and is more critical in fine-grained and clay soils than in granular soils.- Soils at this mte S
are. considered to be of low and moderate moisture sensitivity. Where irrigated landscaping is to _'3': o
be placed adjacent to the pavement section, we recommend that -edge drains be. constructed
| directly behind the curb. This recommendation is particularly irnportant where irrigated Eand.scapa : e
' mounds slope tow ard the street section. 1f proper drainage is not provided, increased mam{enance'* o

costs and premature pavem.ant {subgrade} failure will result.

S The edge drain should extend at Eeast 12 inches below the street subgrade and can consm of exiher.' o
Ca nannw trench. backﬁﬂed with Class B or C drain rock or a synthetic edge drain pm&uct ‘:uch as £

o Black Eag]e Consultjng, Il’iC- _ HiprrnentEEGER L1 Tiges Semmeshawds Prclim GEOZFT 610000 - - o e S 2‘; SR
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Mulhﬁaw or apprm ed equal Dram mck should be aeparafed from native soil ba{:kﬁll b} a "

o _geotextﬂe such as Geotex® 311 or equal. In cohesionless soils the fabric should also be placed on -
" the upslope side, between the native soils and the drain rock/backfill. The edge drain should be
Ctied: 1mo the storm’ drain or drain rock backfill arcund the storm drain. In some cases utility s

irenches located behind the street could be utilized as edge- drains, if designed and canstrucied

with that intent.
: Pavémr:nf Maintenance

" Asphalt concreie pavements have been designed for a ‘standard 20- -year life experatancx W 1th the S

design assumptions presented under Pavement Design.. Due 10 the local climate and available

 construction aggregates, an entire 20 vears of performance life is seldom achiev ed. Between ‘iJ o
and 20 years after initial construction (average 17 years), major rehabilitation (structural overlay
or remnstructmn) is generally required. Te achieve even this performance  life, periodic, RIS
* maintenance 15 .reqmred, Such -maintenance includes regular crack sealing, seal coats, and .

patching as necessary. Failure to provide the reguired maintenance will significantly reduce

' pavernent design life and performance.

 ANTICIPATED CONSTRUCTION PROBLEMS

" Bedrock may include fresh and slightly fractured zone which will be: difficult to excavate.
' Blasting may be necessary.. Any processing of bedrock will encowiiter cobble and boulder-size

- pieces which will need to be processed to smaller dimensions to use as structural fill. - Same o
| difficulty will also be encountered due to the presence of small to large boulders in arﬁas of -
‘colluvial soil. Depending on the season of construction, soft, wet, surface soils may mak& it

difficalt for construction equiprment to travel and operate.

QUALITY CONTROL

' ~All pla_ns and speczficatmns shm}sd be rewewed for mnfonnance mih this geotechmaal report ami Lo
“approv -Bd by the gentechmcal engineer prior to submitting them to the building departmem f::rr o S

CTeview. o . RERRTER TR

The recommenéatmns present&d in this report are bat:ed on the assumption that sufﬁment f1 eld-
testing and construction review will be provided during all phases of comstruction. We should -

TEVIEW. the final plans and specifications to check for conformance with the intent ‘of _Dur:-"

25:-'-.
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ecommendations. Priot to construction, a pre-job conference should be scheduled to include; but S
not be limited to, the owner, architect, civil engineer, the general contractor, ea'rthw«ork'én'd_
" materials subcontractors, building official, and geotechnical engineer. " The conference will allow .
"pames to review the project plans, specifications, and recommendations presented in this report.
" and discuss. apphcab}e material quality and mix design requirements.  All quality camrol repons L
. shauld be submltted to and reviewed by the gemsc_hnmal EIEINeEr. T

| Durmg cunstructmn. we shauid have the r:}p;:lﬂrtumt} to pmwde sufﬁcaant on-site obserwatmn of
_'preparatmn and grading, over-excavation, fill placement, foundation installation, and paving, -

These o‘hseﬁ ations would allow us to verify that the geotechnical conditions are as anﬂmpata{i and

5 that the contractor's work is in conformance with the approved plans and spemﬁcatmns o

g STA‘\TDARD LIMITATI{}NS CLAUSE

. This report has been prapared in accordance with generally accepted cre{atechmcai pracnces 'Ehc =

- -analyses and recommendations submitted are based on field exploration performed at the lﬂcatmns_ _
~shown on Plate 1 - Plot Plan of this report. This report does not reflect soils variatioris that may j" o

- bsmme ‘evident during the -construction period, at which ftime- re- evaluation  of - the: o

_ | _ remmendatlons may be necessary. We recommend our firm be retained to perform canstructmn i -

- ‘observation in all phases of the project related to geotechnical factors to ensure u:omphance with :

) our recommendations. . The owner shall be responsible for distributing this geotechnical i S

- inVéStigation to all designers and contractors whose work 1§ related to geotechnical fa'cmrs; S e,

_Ethbrmm water Jevel réadings were made on the date shown on Plata 2 - Test Pit Logs mf ﬂ'liS SR

report. Fluctuations in the water table may occur due to rainfall, temperature, seasonal runoff :}r-" _
adjac:ent irrigation pracm:es Construction planning should be based on assumptmns of posmb!a

" yariations in the water ‘tabEf:

:Thjs repnrt has been praduced to prmide information alluwmg the archliect or engineer 16 plan_' e
and prepare preliminary designs for the project. The owner is responsible for distributing this - S
“report to all designers and contractors whose work is affected by geotechnical aspects. In the - .- 3 :
event there are changes in the design, location, or ownership of the project from the time th]g.-_-_]_.

repnn is issued, recommendations should be reviewed and possﬂﬁ} modified by the geotachmcal_'_ i

_'-l,ngmeer If the geotechnical engineer is not granted the opportunity to make this recommanded_' .
" review, he or she can assume no responsibility for misinterpretation or misapplication of his or her o _' -

" recommendations or their validity in the event changes have been made in the c}r;crmal demm i o
. concept without his or her prior review. The geotechnical engineer makes no other vuraﬂam_ms?

. Black Eagle Consulting. Inc. etV 5+ i Sumemhc Preion S0 RPT 0D . o L T e 20 : 8
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“either expressed or implied, as to the professional advice provided inder the terms of this

- agreement and included in this report.
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| ] [ e - TESTPITLOG

1 TEsTRITNO:  TPO1 o patE. - OI6[2006

| TyPEGFHOE:  Komatsu PC220LC o .+ DEPTHTOGROUND WATER (f): NE

| oeeEDEY,  BE ST N GROUND ELEVATION (f 4850

| oo o

SAMPLE TYPE
PENETROMETER
asty _
MOISTURE (%)
PLASTICITY INDEX

SAMPLE NO. .°
DEPTH {f)

-5 . DESCRIPTION

! ) b e % G0 - 1.0- CLAYEY SAND Dark brown, slightly moist, dense,

-
(5]
&
&
o

moderately cemented, with estimated 15% medium plasticity fines
~ 55%, fine to medium sand. Foots common._ R 0 S

. 10" 45 SILTY SAND Brown., moist, medium dense, weakly
4 ' ' cemenied, with 44% non-plastic fines, 55% fine to coarse sand
. o S R I |44 |} and 1% fine gravel. From 3.5 to 4.5 foot depth the soil.mass - oL
BOIFGRAB| .. 1108 NP sM || | | contains trace of anguler fine to coarse gravel and angular - R
' B ' l cobbles to 5 inch in diameter. . R

: i 45 - 31.5° METAVOLCANIC BEDROCK Grayish greenfo.
5 i . blue gray, moist, dense, severely weathered, excavaies to SRR

F ' estimated 15% slightly plastic fines, 75% fine to coarse sand and =+ ="
- 10% fine to coarse angular gravel. T S

Lo J o Mote: Bedrock excavated easily.

i

R T ] | T [PROJECTNG. |
. :.' '-_'_B'l'ar;l-: Eagle Consulting, Inc. o | 'Syncorf Homes = S {}333—13~‘E . i
| 1345 Capital Bivd., Suite A | ' S e e
. Reno, Nevada 88502-7140 o _ _ : o R
- 775) 359-6600 SRR ) . CarsonCity, Nevada =~ | 2

e | . S st 1 OR L

Summerha_wk__ _ . TPIATE:

| BORMNG LOG 0383131.6P BLKEAGLE.GDT 107272008
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TESTPIT NO. - TP-02

TYPE OF HOE: - Komatsu PC220LC

LogeED By . L BE

~ TESTPITLOG

DATE:

Qi7/2006

. BEPTHTO GROUND WATER iy, NE - .

GROUND ELEVATION {81 o :485& Do

e

SAMPLE NO.

PENETROMETER
tsh T
PLASTICITY INDEX|

USCS SYMBOL -

MU!STURE (%) _
DEPTH (Y -

SAMPLE TYPE
4 LiTHoLOGY

DESCRIFTION _ : e

"BORING LOG 0383131.GPJ BLKEAGLE.GDT 10/2/2008

:n=
o]

GRAB -

GRAB

5010 CLAVEY SAND WiTH GRAVEL Brown todark -

" Roots common. .

e ko i e e m el e el i e S e A e

dark reddish brown, slightly moist, soft to medium hard, -
boulders to 15 inch in diameter with a soil matrix consisting of -

oxidized mineralization.

|- Note: Bedrock excavated with slight diffﬁcmtjr arid shdu%ﬁ r’ip with
a Caterpifiar b-10 size dozer. e RTINS

brown, dry, dense, with estimated 30% medium plasticity fines, - |
509 fine to coarse sand and 20% fine to coarse angular gravel. 17
o Tight ofive gray, = i
| moderately to severely weathered, excavates to an estimated : =
. 25% angular cobbles to 12 inch diameter and 5% angular -

estimated 10% slightly plastic fines, 40% fine to coarse san_g:f_and R
50% fine to coarse angular gravel. Bedrock contains pockets of ) e

1345 Capital Bivd., Suite A
- Reno, Nevada 89502-7140
- {775) 359-6600

PROJECT.NO::

0383131

~ Syncon Homes |
| _SummerhaWk- _' B :EIPLA“E'E.: _
F ~ Carson City, Nevada’_ 2
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| .. TESTPITLOG
1 TESTPIT NO:  TP-03 | o

paTE: - grisi2008

TYPE OF HOE: | Komatsu PC220LC L . DEPTH TO GROUND WATER (i: NE

Y. LogeEDbBY: . BE S GROUND ELEVATION . 4752

i

:SAMPLE'T'YPE :

| PENETROMETER
MOISTURE (%)
PLASTICITY INDEX
USECS SYMBOL
LITHOLOGY

DEPTH (i)

SAMPLE NO. -

] g  DESCRIPTION . _' el
I E ! o= T 0.07- 11.07 POORLY GRADED GRAVEL WITH SAND,
g ¢ COBBLES AND BOULDERS Brown, gray, moist, medium . " ).
- Lo ‘ T dense, with total soil mass composed of 30% angular cobbles to .
>~+ 12 inch in diameter and 15% angular io subangular boulders to

(R
an

MO

.

18 inch in diameter in a matrix consisting of estimated 45% fine o~ |
coarse sand and 55% fine to coarse angular to subrounded: -
gravet. o o

o

-
1? (-j g

0

1
= e o
{‘/&) E;c;? (
.0

b
o
o
>
m
T
o
ar
T
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a

dL

T TR
A
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s
;

~Ta o
o

v
REMaNe

[3]

]

—

= .
|

o

D. -

O
nc)

9,

0,

19.0° - 13.0° . POORLY GRADED SAND WITH GRAVEL AND
COBBLES Brown, moist, medium dense, with estimated 80%
fine to coarse sand and 20% fine to coarse angular gravel. in-
addition the soil mass contains an estimated 10% angular '
cobbles to 8 inch in diameter.

o
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. TEST PIT NG TF‘-;{M' S DATE: . . - o '--Qﬁfﬂﬁﬂﬁ.

i ad

TvPE OF HoE: - Komatsu PC220LC o T . DEPTHTO GROUND WATER () NE

71 | oseeoeY: - BE R _ ' L. GROUND ELEVATION Ry 4895

PLASTICITY INDEX

PENETROMETER
MOISTURE (%)
USCE SYMBOL
LITHOLOGY

ftaf)

SAMPLE TYPE
DEPTH () -

DESCRIPTION e e

7 0.0 -1.0- POORLY GRADED GRAVEL WITH CLAY AND - B
4 SAND Brown, dry to slightly moist, loose to medium dense, .- [
i partially moderately cemented, with estimated 10% medium LT
| plasticity fines, 40% fine to coarse sand and 50% fine tocoarse 7 0
' angular gravel, Rootscommon. . __ ____ .l _d|
10 - 6.0 METAVOLCANIC BEDROCK Dark gray to dark . -~
greenish gray, black, slightly moist to moist, very dense, o B
moderately weathered, excavates to an estimated 25% angular - o0
cobbles to 12 inch in diameter in a matrix of estimated 10% fine
| . to coarse sand and 90% fine to coarse angular gravel. The
bedrock is severely fractured at 1-4 inch spacing with piimary |
joint pattern orientation NS8OE/BSE and secondary joint pattern

1 ‘orientation M1DE/SBW with joint spacing of 210 inch. .- -

SAMPLE NO,

. GRAB

p .
=

ns]
]
]
A
)

2

X B - 12.0° METAVOLCANIC BEDROCK Dark gray to dark -
greenish gray, black,  slightly moist to moist, very dense,. - !
moderately to locally severely weathered, high degree of fotiation,
excavates to an estimated 25% angular cobbles to 12 inchiin
diameter in @ matrix of estimated 10% fine to coarse sand and
g0, fine o coarse anguler gravel. The bedrock is severely o
fractured at 1-3 inch spacing with primary joint pattern prientation .
NSOE/B5E and secondary joint pattern orientation N10E/SEW with
4 joint spacing of 2-10 inch. o . s ol

Mote: Bedrock excavated with difficutty but should ri'p-wi!h'a' R AR
Caterpillar D-10 size dozer. o R L

. o T “TPROECTNO: |
" Black Eagle Consulting,ine. -~ Syncon Homes s _n-?;'gg;'ﬁ.j;ﬁ b
- 1345 Capital Blvd., Suite A : R EREEE T N
- Renp, Nevada 89502-7140 _ o _ R

- {775) 358-6600 - - | . . CarsonCity, Nevada |~ -2 =l
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] - S _TESTPITLOG SERRIRTIIES NS CUUS RN b e
' «1 TEST PIT MO, TP-05 - R " DATE: Ll Of7 2006 -
1 TvpeoFHOE: . . KomatsuPC220LC - ' epToGROUNDWATER@H NE |
"} | LOGGEDBY; . BE o o " CROUNDELEVATION(R) 4920 |
e E g 2 g ST e
S £ 2 w ik g £ 38 R

e Sl i G T ST DU

-~ = | s T . . . : b
_ B 5 T o N~ R L c
= S Ze 5% %8 T o : _ :
1 o050 BB 8 g 8 8 5 oEseRPTON N
1A B{eres i | spom| T[] 0.0-0.5: POORLY GRADED SANDWITHSILT Brownto .~ . |"
T ' gray brown, dry to slightly moist, loose o medium dense, with T
-y | B HGRAB DROGC | estimated 10% medium plasticity fines, 80% fine to coarse sand [ 1. =
- —= \and 30% fine to coarse angular gravel. Abundantroots. . __J 't
-l g = . ' 0.57- 1.5 METAVOLCANIC BEDROCK Light browntoorange ;=
: i brown, gray, slightly moist, hard, moderately weathered, very © 1 |
) | closely fractured, excavates to an estimated 10% fine to coarse- L
] o \sand and 90% fine to coarse angular gravel to 15inchin . : SRR
€ %% GRAB BEDROJ diameter. _ _ . BTSN Bl ISP
. 15 6.0° METAVOLCANIC BEDROCK Light brown to orange -~ =~ ©
brown, gray, slightly moist, very hard, moderately weathered, very | -

5— closely fractured, metamorphosed with recemented fragments, o
excavates to an estimated 5% fifie to coarse sand and 95% fine i
A B I - to coarse angular gravel. _ SR
] B D I N s o "~,Nnte: Refusal at 6 foct dépthu Bedrotk excavated w.i.rith'diﬁﬁcuity, |-‘ e
E R : i - | ‘Borderline ripability with a Caterpilar D-10size dozer. .. _ __ 4 |

.- ] {
1

S . . IPRGJECTNG :;:_':._::Z
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i

TEST BIT NO:.

P0G

~ TESTPITLOG

CoaTE L a72006

TYPE OF HOE: . Komatsu PC220LC -

LOGGED BY:

BE

 DEPTH TO GROUNDWATER () NE 1.7

- GROUND ELEVATION (il 4948

SAMPLE NOY,

SAMPLE TYPE

PENETROMETER

tsfy

PLASTICITY INDEX
USGS SYMBOL

MOISTURE (%}
DEPTH () . .

S LITHOLOGY

P

* . DESCRIPTION _

GRAB

GRASR |-

i - L

50" 10 CLAYEY SAND WiTH GRAVEL Graybrownfodark |-
brown, dry to slightly moist, dense, moderately cemented, with -

i
Coyoots. e R R
1.0~ B.0% METAVOLCANIC BEDROCK Dark gray to gray, -
1 reddish brown to orange brown, orange stained fracture planes,
" glightly moist, from 1 to £ foot depth moderately hard and
moderately weathered, from 4 to 8 foot depth very hard and _
. slightly weathered, excavates to an estimated 80% angular o
cobbles to 12 inch in diameter and 10% angular boulders to 15
inch in diameter in @ matrix of estimated 20% fine to coarse sand
and 80% fine to coarse angular gravel. The bedrock is severely . 1o
fractured with 2-12 inch spacing to locally massive appearance.” - &
. Primary joint pattern orientation N7OE/6E6N. - SRR

' Mote: Refusal at & foot depth. Bedrock excavated wi:zh'-diffibulty '

G, 0363131, GPJ BLKEAGLE.GDT 10i2i2008

- 'Black Eagle Consulting, inc.

1345 Capital Bivd., Suite A

. Rerio, Nevada 89502-7140
L (775) 3596600

PROJECTNO: |

- SynconHomes . gagsqza

H estimated 25% medium plasticity fines, 45% fine fo coarse sand . | .
i and 30% fine to coarse angular gravel. In addition the soil mass ! | =
' contains 5% angular cobbles to 7 inch'in diameter. Abundant - | -

27 but should rip with a Caterpillar D-10 sizedozer. _ . ___ /|

 Summerhawk
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T
[

| LOGBED BY:

TEsTRIT MO TP-O7

- TEST PIT LOG

TvPE OF HOE: - Komatsu PC220LC

BE

______ - DATE: -  gmpeos L

. DEETH TO GROUNDWATER i NE

 GROUND ELEVATION g - 4947 |

|

i

SAMPLE NO..

SAMPLE TYPE
MOISTURE (%}
PLASTIGITY INDEX
USCS SYMBOL

DEPTH (/)

{tsfy.

DESCRIPTION -

| PENETROMETER

[P

A IboRART

] LITHOLOGY -

5T 75 CLAYEY SAND WITH GRAVEL Dark biown 1 gray
brown, dry to slightly moist, dense, moderately cemented, with
estimated 20% medium plasticity fines, 60% fine to coarse sand -

moderately weathered, excavates to estimated 0% angular :
cobbles to 12 inch in diameter in a matrix of estimated 20%fine - -
to coarse sand and 80% fine to coarse angular gravel. ' The . =
hedrock is fractured from 2-12 inch spacing. Prirary joint pattern g
orientation NG2EM48M, . . . SRR

Mote: Bedrock excavated relatively easily and should rip witha
A Caterpiliar D-10 size dozer. : _ o o

HORING_LOG 0333131 GFJ BLKEAGLE.GDT 10/13/2008

Black Eagle I‘Cl‘t:tnsul.tih.g_= g,

- 1345 Capital Bivd., Suite A

" Rerio, Nevada 895027140

" (775) 359-6600

[PrROECTNOL:

Syncon Homes 1 oosszant |
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" brown to brown, slightly moist, moderately to very hard, slightly to . i



~ TESTPITLOG

owme T empooe |

-. s 1 TEST PrT"MG'.:_ P08

| TyPEOFHOE: | KomatsuPC220LC - - . DEPTHTO GROUNDWATER@: NE

| LoceEDBY: BE o R _ . GROUND ELEVATION ffty o asb1

SAMPLE NO.
SAMPLE TYPE

| PENETROMETER
DEPTH ()
USCS SYMBOL

PR {1 ) I

MOISTURE (%)

DESCRIPTION S e
EX.0.0"- 1.0 CLAYEY SAND WITH GRAVEL. Brown to dark
ek brown, dry o shightly moist, dense, with estimated 25% medium
' . plasticity fines, 45% fine to coarse sand and 30% fine to-coarse . -7
d&""’ 4 ' angular gravel. In addition the soil mass contains 5% angular J:' B

PLASTICITY INDEX

et

o
@]

i :
[ SN

gray, light brown, slightly moist, very dense, moderately to
strongly cemented, with estimated 15% medium plasticity fines, .| =
255, fine ko coarse sand and 60% fine to coarse angular gravel. - |

80740 PODRLY GRADED SAND WITH SILT Brown, :
| i moist, dense, moderately cemented, with estimated 10% medium
- |t plasticity fines, 50% fine to coarse sand-and 40% fine to coarse .
Lo subangular gravel. S L o

s plorasl L[| seasm) oL

0212008

15—

e B | ! | '_ T TPROECTNG. |
' ::-'B'IaTck.Ea'g'le Consulting, Inc. . Syncon Homes . . - . |. 0333,13_@
. ..3345 Capital Bivd., Suite A - S o G
- Reno, Nevada 88502-7140 o T i
- (775)359-6600 - . CarsonCity,Nevada .~~~ .| .2 |
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,

TEST PIT Ntn.:'f P0G

TEST PIT LOG I T
: DATE: . L 9;’8#’20065-_._ R

BEPTH TO GROUND WATER ): NE_

TR OF HOE:. | Komatsy PC220LC

LGGGED BY:

B E ........ .

| GROUND ELEVATION (Ry: . 4832

SAMPLE NO.

SAMPLE TYPE

PENETROMETER

MOISTURE (%)_
DEPTH (ft}

(s

| PLASTICITY INDEX

DESCRIPTION S

=

‘JEGR'AB AP

Y

GRAB

" BORING_LOG 0383131,GPJ FLKEAGLE.GDT 10/2/2008

e |
kN
Y
L5

1
773
Ty

.
o
O
—
(o]
T
= R R
W D.0"- 2.0 CLAYEY SAND WITH GRAVEL AND COBBLES
g

s B
[
e

Dark brown, stightly moist, medium dense to dense, moderately
cemented, with 48% medium plasticity fines, 33% fine to coarse -
sand and 19% fine to coarse angular gravel. In addition the soit . e
mass contains an estimated 10% angular to subangutar cobbles. . { =
vto 12 inch in diameter. Rootscommon. .~ 7}

30 - 50% POOELY GRADED SAND WITH SILT AND '
GRAVEL Orange to gray, meist, very dense, with estimated.
10% slightly plastic fines, 60% fine to coarse sand and 30% fine
to coarse angular gravel. In addition the soil mass contains an.

estimated 5% anguiar cobbles to 6 inch in diameter. :

TR
e TLi:

olive greenish gray, orange staining on fracture planes, moist, -
very hard, moderately weathered and fractured, foliated with
elongated individual grains, excavates to an estimated 60% -

. 15-—-*?.

! 10% fine to coarse sand and 90% fine {o coarse angular gravel, . 70

'Note: Refusal at 7 foot depth. Bedrock excavated with difficulty Ii :

'but should rip with a Caterpillar D-10 size dozer, i

- Black Eagle Consulting; Inc.
1345 Capital Blvd., Suite A
.-~ Reno, Nevada 89502-7140
. (775) 359-6600

TeroJECTNO: |

' SYHCG!’] H-D.mES o e N ﬁé&a,:qs_«g .

. angular cobbles to 8 inch in diameter in a matrix of estimated - 7 3

_ Summerhawk' o Y me_E_':_':_.__
Carson City, Nevada 27 |
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TEST PiT LOG

TP 140

TESTPIT N-D..:

TYPE OF ok

Komatsu PCEEDLC

DATE:

' 91’5!2#)(}6' "

T DEPTH TO GROUND WATER {A) ME

LOGGEDBY: - “BE | GROUND ELEVATION #4944
r 1 "
gy E oy E o 2B
w L Bx g o E > 2
. - . - o ] ot
& 5 I R - N Q
s =z B % o Q i
i ¥ k2 B § B 2 5 DESCRIPTION
Lo I ' 0.0 -1.5" CLAYEY SAND WITH GRAVEL AND CGBBLES
A P GRAB sC Brown, shightly moist, medium dense to dense, moderately - S
: e N cemented, with estimated 35% medium plasticity fines, 50% fine 1=
' - L to coarse sand and 15% fine o coarse angular gravel. In addition |~
-  the soil mass contains an estimated 15% angular cohbles to 6
‘inch in diameter, Rootscommon. L 0
15 - 7.0 CLAYEY SAND WITH GRAVEL AND CGBBLES
B Reddish brown, moist, very dense, with 42% medium piastsmw
. : fines, 36% fine to coarse sand and 22% fine to coarse angular -
B GRAB a5 | 14 . gravel, In addition the soil mass contains an. esilma‘te«d 15%
' oo angular cobbles to 7 inch in diameter.
o , ___H_*____»m_-__w___m_m___,,,_*_m___._._“:;..J.".'
: o2 7D07-95.0" PODRLY GRADED SAND WITH CLAY AND -
i J/ GRAVEL Orange brown to grayish brown, moist; dense, with -
o 7 :"3' ,: . estimated 10% rmedium plasticity fines, 50% fine to coarse sa-md
S . ~., and 40% fine to coarse angular to subangular gravel. in addmon
T - P ;,f the scil mass contains an esumated 10% angular cobbﬁes tca 7
R ' ;_C / inch in diameter. - . :
o : 1.3-] :E'
e ok
c p{eRrRAB | {sp-scls B
| -7
: P
\ . nz - ‘(/
N s
TR L

0% 0383131 GF). BLKEAGLE.GUT_10/2/2008

Black Eagle Consulting, Inc.
1345 Capital Blvd., Suite A
- Reno, Nevada 89502-7140 .
{775)35Q-6600
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T toeros

| TESTPIT NG .

TPt

- Komatsu PC220LC

TYPE OF HOE:

LOGGED BY:

TEST PIT LOG

Cpater . . o/mionos

 DEFTH TO GROUND WATER {ft: _5 NE -

 GROUND ELEVATION {fiy, . 4928

SAMPLE NO.

SAMPLE TYPE

PENETROMETER

{i=fy.

MOISTURE (%)
PLASTICFTY INDIEX
uscs SYMBOL

DEFTH (1)

LETHOLDGY' _

DE; SCRLPTIDN

[ T—

m GRAB

GRAB!

ARING LOG D387131.GP) BLKEAGLE.S

84 | WP sM |

i
- I
i

5P

sc W 0.0 - 1.0 GLA”{E‘?'SAMDNTH GFUW’EL Brown todark

brown, dry, dense, with estimated 30% medium plasticity fines,
» 55% fine to coarse sand and 15% fine to coarse angular gravel. . ;
' Roots common. '

x._.......u.__**mm#m____.__Wme_ﬂ__._......___...._w....._

modaraiely to strongly cemented with 48% non- plastu:: ﬂneé 52%
fine to coarse sand and 1% subangular gravel to 1.5 inchin.
diameter, :

4. 5‘ 14 an PDGRLY GRADED SAND Dark brown moist,.
medium dense, with estimated 5% shightly plastic fines, 95% fine
to medium sand and trace of subangular grave1 to 1.5 inch in
diameter. .

- Black Eagle Constlting, Inc,
1345 Capital Bivd., Suite A -~
. Reno, Nevada 89502-7140

o [??5} 359-6600

: _PR"::JE(:'T'NG.: RS

SynconHomes | g283-131 - o

~ Summerhawk - o

" Carson City, Nevada -~ | 2




1 . TESTPITLOG

-‘ Crestemo: TPA2 | o pate . onspoos |

TYPE OF HOE: . Komatsi PC220LC S DEPTHTO GROUND WATER (8 NE

V| Loceepey: . BE. . CROUNDELEVATION(f: - 4975

2
PLASTICITY INDEX
¢ |uscs symsoL.
'_ﬂi? L]
i

LITHOLOGY

MOISTURE (%) -
DEPTH ()

SAMPLE TYPE -
PENETROMETER

DESCRIPTION S

T 0.0 - 1.0- SILTY SAND WITH GRAVEL Light brown, dry, . -
< medium dense, moderately cemented, with estimated 15% .

o slightly plastic fines, 80% fine to coarse sand and 25% fine .~ 7]
1:" ' angular to subrounded gravel to 1 inch in diameter. Abundant

{isf)

| = [3AMPLE NO. -

BRAB |

> g

Q
i

I

'-[QOEL____HM__“n*_MM__._.__.,..w— ————————— e
‘| 7707~ 3.07 POORLY GRADED SAND WITH SILT AND Cls
131 GRAVEL Orange brown, slightly moist, very dense, moderately - oo

" || cemented, with estimated 10% slightly plastic fines, 0% fineto | .
. coarse sand and 20% fine to coarse angular gravel to Zinchin oy

sp.smle

=

()
I

)

.

n
o3
o
=
1]
:..‘...:_. 1 l:? "

IR 3.0°- 0.5° SILTY SAND Reddish brown, moist, medium dense, . |
S5 1 | weakly cemented, with estimated 25% low plasticity fines and -~
a ' - 75% fine to medium sand. . . S L .

T 95 -45.0. SICTY SAND WITH GRAVEL AND COBBLES
Il Dark reddish brown, gray, moist, very dense, moderately Bk
%l cemented, with estimated 15% medium plasticity fines, 55% fine . 1.
= . ael ¢ tocoarsesand and 30% fine o coarse angular gravel. In addition-
: : 1< the soil mass contains an estimated 10% angular cobblesto 12
o S R o | %% | inchindiameter and 5% angular boulders ty 15 inch in diameter. .
LD mGRAB| = SM [ B~ o R
o - o =1l MNote: Test pit excavated easily.

el rea 2l e B

L4

15— E

T

ST o PROJECTNO. |
- Black Eagle Consulting, Inc. - ~ synconHomes | osezisa

1345 Capital Blvd.; Suite A | g | S
- Reno, Nevada 89502-7140 ! e o :
(775)359-6600.. . . Carson City,Nevada . | 2 .|
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- TESTPITLOG L
. S patel o en5ROE |

] | TESTRITNO:  TP13

~vpe OFHOE:  KomalsuPC22OLC . . . - DEPTHTOGROUNDWATER (i NE

% LoseeEpBY: | BE. : - o - GROUNDELEVATIONGHy 5024

PENETROMETER
PLASTICITY INDEX

SAMPLE NO.
SAMPLE TYPE
(tsf)

[ MOISTURE (%)
DEPTH ()
USCS SYMBOL

DESCRIPTION _ R S
DO -20- CLAYEY SAND Light brown, dry, dense fovery -~ -
dense, moderately cemented, with estimated 30% medivrn o
b _ - : plasticity fines, 60% fine to coarse sand and 10% fineanguiar
: J _ N IR R R / gravel o 3/4 inch in diameter. - Roots common. . . SERETRE
- ) REESE R . R

=
¥
@ -
LA
I
8

ST 2707507 POORLY GRADED SANDWITHSILTAND -~~~
e b j;  GRAVEL Orange browr to orange, moist, dense, weakly to-

N . . . . - Io 1]
. ] B OMyGRAB| Sps e isP-8My el 75% fine to coarse sand and 15% fine to coars‘e_anguiar-g!rave%.to:.;.__ L
: TR B ' w2 inch in diameter, L

'_@;;ﬁgj= —————— 'm___;;;m;__;;;;h;;W;;_;; ________
.5_ C k] 90 - 17.0' POORLY GRADED SAND WITH SILT AND -

- F®1s GRAVEL Orange brown to reddish brown, moist, medium’ T
L. dense, locally moderately cemented, with estimated 10% slightly. .

L al]i plastic fines, B0% fine to coarse sand and 15% fine lo coarse
4 R EMY angular gravel RN

-0 1Y Note: Test pit excavated easily.

R

[
o
V=

]
GJ
i

Coomleras| o || qsPsm

B £ ¥
) L
—* rr?u.,_

73

s:"za‘?’
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moderately cemented, with estimated 10% slightly plastic fines, [ %




TEST PIT LOG

3 | TesterNo.. L TP-i4 bATE. . GH15/2006 |

“TYPEOF HOE: - Komatsu PC220LC . DEPTHTO GROUNDWATER iy NE

7| oseEpeY.  BE.. o 0 GROUND ELEVATION(ft} 4978

SAMPLE TYPE'
MOISTURE (%)
USCS 5YMBOL
LITHOLOGY

SAMPLE NO. -
DEFTH {ft)

_ PESCRIPTION -~ . o
“1 P ] 0.07-1.0% SILTY SANDWITH GRAVEL AMD BOULDERS: - ...
S T 3 Gray brown, dry to slightly moist, dense, moderately cemented, o
A= 1R ) with estimated 15% shightly plastic fines, 70% fine to coarse sand ]
I :® 3 | and 15% fine to coarse angular gravel. In addition the soil mass ./ '
U T Ter T [r contains an estimated 5% angular surface cobbles to 12 inch in. i
; \diameter and 15% angular surface boulders to A6 inchin -

_{'t_sf}. -

 PENETROMETER
PLASTICITY INDEX| |

o
]
ooy
2
sy
oy
=
=

1.07-4.0% SILTY SAND WITH GRAVEL Erown to reddish
e . b= ¢ brown, slightly moist, very dense, moderately cernented, with
TTTE 1 estimated 15% medium plasticity fines, 70% fine to coarse sand -~

L

24 ' and 15% fine fo coarse angular gravel. . S
1 40" - 80" CLAYEY GRAVEL WITH SAND Orange brownto . . -
reddish browri, gray, moist, dense, with 32% medium plasticity . [
fines, 19% fine to coarse sand and 49% fine to coarse angular - |
gravel. Soil mass contains from 4-5 foot depth-20% angular
cobbles to 12 inch in diameter.. . .~ 0 o

B0 150 SILTY SAND Orange brown to yellow brown,
moist, dense, weakly to moderately cemented, with estimated -
15% slightly plastic fines and 85% fine to medium sand. Seil -
mass cortains abundant severely weathered olive gray -
metavolcanic bedrock fragmenis to 1 inch in diameter. -

Note: Test pit excavated with moderate difﬁc’u?tz.i from 1-3 foot B
depth and excavated easily from 4-15 fool depth. - R

15

i
|
¥

LOG $361131.GPJ BLKEAGLE GOT 102t

ED T | PROFECTNO. 1§
':_.’Biack Eagle Consulting, Inc. L Syn.CDn Homes - S Q333;'1.3-_1 ' ::.ﬁ;
1345 Capital Blvd., Suite A ' o ' Summerhawk [ P B
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 TESTPITLOG |

CTESTRITNG: - TPAS e . DATE: . oiis2008

T¥PE OF HOE: Komatsu PC220LC _ o . DEFTH TO GROUND WATER {'ﬁ]:':NE

LOGGED BY: - BE s : ' . GROUNDELEVATIONGRL 5020

PENETROMETER

(s -

MOISTURE (%)
USCS SYMBOL
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DESCRIPTION o _ L L
0.0"- 1.5 SILTY SAND WITH GRAVEL Gray brown, dry fo

PLASTICITY INDEX

SAMPLE NQ.
] LITHOLOGY

g SAMPLE TYPE.

b
5|

slightly plastic fines, 65% fine to coarse sand and 20% fine to.
coarse angular gravel. Roots common. . -

AND COBBLES Reddish brown to olive gray, slightly moistto

] moist, dense, weakly cemented, with estimated 10% medium
plasticity fines, 30% fine to coarse sand and 60% fine to coarse - |

; angular gravel. In addition the solf mass contains an estimated .. -

20% angular cobbles to 10 inch in diameter. R

B mlerag] L 1 GR.GCE s

o0 - 15.0% CLAYEY SAND WITH GRAVEL AND COBBLES
Reddish brown, moist, dense, with estimated 30% medium -
plasticity fines, 40% fine to coarse sand-and 30% fine to coarse
angular gravel. In addition the soil mass contains an estimated
15% angular cobbles to 12 inch in digmeter. : S
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slightly moist, dense, moderately cemented, with estimated 15% i
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'SAMPLE NO.
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 DESCRIPTION e
0.0 -3.5. POORLY GRADED GRAVEL WITH SILT, SAND -

USCS SYMBOL |
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i
o ’{"
o

[}

dense, with estimated-10% slightly plastic fines, 35% fine to

. coarse sand and 55% fine to coarse angular gravel. In addition . -
the soil mass contains an estimated 20% angular surface cobbles: | - :

to 12 inch in diameter. Minor roots. T
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357.15.5 POORLY GRADED GRAVEL WITH SILT, SAND -

AND COBBLES Grayish brown to light orange brown, moist, ..
dense, with total soil mass composed of 20% angular cobbles o .|
12 inch in diameter and 10% angular boulders to 48 inchin -
diameter in a matrix consisting of estimated 10% slightly plastic i
fines, 45% fine to coarse sand and 50% fine 1o coarse angular =
gravel. . o T
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